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PaGoyas nporpamma y4eGHOI IMCIMIUTHEBI pa3paGoTaHa B COOTBETCTBHH C:

> npuKa3soM MHuHHCTepCTBA 06pa3oBaHus 1 Hayku Poccun ot 17 mas 2012 roga Ned13 «O6
YTBEPHKICHUH  (DeepabHOrO rOCY/IaPCTBEHHOr0 00pa3oBaTebHOr0 CTAaHAApTa CpelHero ooIero
obpasoBanus» (3apernctpuposano B MuHHCTepcTBe focTHimu Poccmu ot 07 wmioms 2012 roza
Ne24480) (B pemaxuun Ilpukasos MunuctepcTBa 0Gpa3oBaHus Hayku Poccuum ot 29.12.2014 N
1645, ot 31.12.2015 N 1578, or 29.06.2017 N 613, IIpukazos MunucrepcerBa npocsemenus Poccun
or 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

> TpUMepHOH paboueif mporpaMMbl  0GIIEOOPA30BATENHHON  AHCIHILTHHOLN «Xumusy,
paccMoTpeHo Ha 3acernanuu [lexarormueckoro cosera ®I'BOY JIIIO WPIIO, mporokon Nel3 or
29.09.2022, yrBepikaeHo Ha 3acenanum CoBeTa 110 OIEHKE COZlepXKaHHsl M KadeCTBa MPUMEPHBIX
TporpaMM  001e06pa3oBaTeNbHOTO MK/ CPEIHEro Npo(ecCHOHATBHOT0 0GPa3OBAaHIs, TPOTOKOI
Nel4 ot 30.11.2022 roaa

Opranuzanus-paspaboT4mK: rocyapcTBEHHOE GIODKETHOE YUPEKICHHE Kanununrpanckoit
obnacTu npodeccHoHabHas 00pa3oBaTebHas OpraHu3amus « TeXHOIOIHIECKHH KOIIEIK)

Pazpaboruuk:
HMpamkuna H.A. 3aBenyromuit YMO

PacemoTpena Ha 3acenanuu MeTouuecKoii kageapsl «MareMaTHIeCKHX, €CTECTBEHHOHAY HBIX
JTC T 1 A3 (OpMaMOHHBIX TeXHOIOrHi». [Ipotokon 07 ot 21 mapra 2024 roxa

PexomengoBana MeTOAMUECKHM COBETOM TOCYJApCTBEHHOIO OFOKETHOTO  yUYPEXKIECHHUS
Kanmuuunrpanckoit odnactu npogeccuoHanbHOM 00paszoBaresbHoil opranusanuei « TeXHOmornuecKkuit

KOJUIEK,
[Iporokoun 08 ot 22 mapra 2024 rozna



1. HHACIIOPT PABOYEN IMPOIr'PAMMBI
YYEBHOU JUCHUIIJIMHBI OY .06 XUMMUSA

1.1. O6n1acTh npuMeHeHUs1 paGoyeii MporpaMmMbl
PabGouas mnporpamma (manee Ilporpamma) yuyeOHOM AMCHMUIUIMHBI TMPOTPAMMBI  MOATOTOBKU
KBATH(PUIIUPOBAHHBIX paboumx, ciayxamux mo mnpodeccun 15.01.05 Cpapmuk (pydHOH W YaCTHYHO
MEXaHU3UPOBAHHOW CBAapKH (HAIUIABKH)), YKpyIHEHHas rpynma npodeccuii 15.00.00 MammHocTpoeHuUe.

1.2. MecTo AUMCOMIVIMHBI B CTPYKType  HNpPOrpaMMbl MOATOTOBKH KBAJM(HUIUPOBAHHBIX padoumx,
cayxamux: [Iporpamma mucnumiuael OY .06 Xumus BXOJIUT B 00IIe00pa30oBaTENbHBIA yUCOHBIN MK,
noauuka O6s3aTenbHble yueOHbIe TUCIUTUINHBL.

CBs13b ¢ mpyrumu yaeOusiMu mucuuruimHamu: OY J1.13 MatemaTuka.

ATTecTanus AMCHUITTHHBI

Peanuzaumst nporpammel aucuumiauHel OY]J[.06 Xumusi  cOMpOBOXKAAETCS TEKYIIEH U MPOMEKYTOYHOM
aTTecTalue.

Tekymas artectanus MPOBOAUTCS HA YIEOHBIX 3aHATUAX. TeKylas arTectaius IpoBOAUTCS B (hopMax:

*  0mpoc; KOHTPOJIbHAA PaboTa;

*  OIIEHKA BBIIOJHEHUS 3aJaHus Ha IIPAKTUYECKOM 3aHATHUH;

*  BBINOJIHEHNE MMCbMEHHOTO 33/IaHMsI Ha 3aHATHH WK CAMOCTOATENILHON paboTe;

*  TECTUPOBAHHE.

Ileprnoau4HOCTDH TeKylIeil aTTeCTAlUM:

*  OmpocC — eKeIHEBHBIN (P 3aKpEIICHUH, IOBTOPEHUH MaTepuaa);

*  [PaKTUYECKOe 3aHATHE (0HA OLIEHKA Ha KAKIOM MPAKTHYECKOM 3aHATHH)

°  BBINOJHEHHE NHCHMEHHOTO 33/IaHUsl Ha 3aHATUM — OJIHA OIIEHKa 3a Ka)/10e MUCbMEHHOE 3aHATHE:
HPOBOAMTCS B KOHIIE U3YUCHHON TEMBI;

*  BBINOJIHEHNE CAMOCTOSITENILHON pabOoThl — OIIEHKA 32 KaXKAYI0 CaMOCTOSTENLHYIO paboTy;

*  TECTUPOBAHHE — OLIEHKA 32 KaKJbIH TECT MOCIe U3YUEeHHs pa3jiena.

M3ydenne NUCHIUIDIMHBI 3aKaHYMBACTCS IMPOMEKYTOUHOM arrectamueii B Qopme muddepeHnupoBaHHOTO
3a4eTa BO BTOPOM CEMECTpe TIEPBOro Kypca 00ydeHHUs 0 MporpaMMe, KOTopasi yCTaHOBJIEHa YICOHBIM TUTAHOM.

[opsimok mpoBenecHus audQepeHIMPOBAHHOTO 3adyeTa omnpeaensercs (OHIOM OIECHOYHBIX CPEICTB I10
qucuuruindae OY .06 Xumust.

1.3. leau u miIaHupyeMble pe3yabTaThl 0CBOEHUSI JUCHUILTUHbI

1.3.1. Heaun v 3aga49u AU CHUILIMHBI

@opMUPOBAHUE Y CTYJAEHTOB MPEACTABIEHUS O XUMHUECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa KaK OCHOBBl NPHUHATHS PELICHUM B JXU3HEHHBIX W MPOU3BOJICTBEHHBIX CHUTYAlUSAX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOJIHOM Cpejie.

3amaum AMCHMIUINHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKaHWS XHMHUYECKHX IIPOLECCOB W SBICHUI B
OKpY’)KaloIllei cpejie, 1eIOCTHOH HAy4YHOW KapTHHBI MHpPa, B3aMMOCBSI3H M B3aWMO3aBHCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHS COCTaBJISAITH (OPMYJBI HEOPraHMYECKHX MW OpPraHMYEeCKUX BELIECTB, YPaBHECHUS
XMMHYECKUX peaKlnii, OOBSICHATh UX CMBICI, HHTEPIPETHPOBATH PE3YJIBTATHl XUMUYECKHX YKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKA MPOBEACHUS MPOCTCHIINX XMMHUYECKHUX DKCICPUMEHTAIBHBIX HMCCICIOBAHUNA C
COOJTI0ZICHNEM TTPaBUII 6€30MacHOT0 O0pallleHHs ¢ BeuleCTBaMH U 1abopaTopHBIM 000pYIOBaHUEM;

4) pa3BUTH YMEHHS UCIIOIb30BaTh HHPOPMAIINIO XMMHUYECKOTO XapaKTepa U3 pasIMuHbIX HCTOYHHKOB,;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH ITOCIEICTBHUS CBOCH AEATENBHOCTH W XMMHYECKHX IPHPOAHBIX,
6I>ITOBI)IX 1 MPOU3BOJACTBCHHLIX ITPOLCCCOB;

6) chopMUpOBaTh MOHMMAHHE 3HAYUMOCTU NOCTHIKCHHH XUMHUYECKOW HAYKW M TEXHOJOTHMH Ul pa3BHTHS
COIMAJTEHOM M IPOM3BOACTBEHHOM cdep.



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

Koa xomnerennmii

IInannpyemble pe3yIbTaThbl 0CBOCHUS JMCHUTIMHBI

Oomme

JAucuunjuHapHsble

OK 01. Beibupats
CIOCOOBI peleHus
3amaqy
npodeccuoHaTbHON
JIESITEIIbHOCTH
MPUMEHUTETBHO K
pa3snuyYHbIM
KOHTEKCTaM

B yacTu Tpya0BOro BocnuTaHUA:

- TOTOBHOCTh K TPYJy, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0J00HeE;

- TOTOBHOCTh K aKTHUBHOM JIESTEIHPHOCTH TEXHOJOTHYECKOM M COIIMAIbLHOM
HaIMpaBICHHOCTH, CIIOCOOHOCTH WHUIIUTUPOBATH, IJIAHUPOBATh Hu
CaMOCTOSATCIIBHO BBIIIOJIHATH TaKy}O ACATCIIbHOCTD,

- HHTEPEC K Pa3IUYHbIM chepaM IpoPecCHOHATBHOMN eATeILHOCTH,

OBiaaenue YHHMBepPCAJIbHBIMH yueOHBIMH N03HABATEJbHBLIMHI
NelCTBUSIMU:

a) 0a30BbIe JJOTHUYECKHE TeHCTBUS:

- CaMoOCTOATENBHO (OpMYyITUPOBaTh W  aKTyalH3UpoOBaTh MpodieMmy,

paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MPHU3HAK WK OCHOBAHUS JJIsI CPABHCHHS,
KJ1acCH(UKAU 1 0000IICHHUS;

- OmpeAeNaTh IETH ISSITEIbHOCTH, 33[aBaTh IMapaMETPbl U KPHUTEPUH HX

JOCTH)XCHUA,

- BBIABJIITb 3aKOHOMCPHOCTH MW TIMPOTHUBOPCYUA B paCCMATPHUBACMBIX
ABJICHUAX

- BHOCHUTb KOPPEKTHBBI B JCATCIBHOCTb, OLCHUBATH COOTBCTCTBUC

pe3yNbTaTOB LENSIM, OIIECHUBATh PUCKH ITOCIIEICTBUMN JAESITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHHE TIPH PEIICHUN YKU3HEHHBIX MPOOIIeM
0) 0a30BBIE HCCIAEA0BATEIbLCKHE IeiiCTBHA:

- BIQJETh HaBBIKAMH  yYEOHO-HCCIIEOBATEIBCKOH  H
JIeATENHbHOCTH, HABBIKAMH pa3pelieHust mpooiem;

- BBIABIISATH HpI/I‘lI/IHHO—CJ'IeJICTBeHHBIe CBSIBU U aKTyaJ'II/ISI/IpOBaTL 3a;[aqy,
BBIJIBUTATH THUIIOTE3Y €€ PelICHUs, HaXOAUTh apTyMEHTHI IS I0Ka3aTeIhCTBA
CBOMX YTBEPKACHUH, 3a/1aBaTh [1apaMeTPbl U KPUTEPUU PELLCHMS;

- AHAIM3MPOBATH TMOJIYYCHHBIE B XOJE pEIIECHUs 3aJadil pPe3yJbTaThl,
KPUTHYECKH OILICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH MU3MEHEHHUE B
HOBBIX yCJ'[OBI/ISIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTh
JKHN3HCACATCIIBHOCTH,

- YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OpUTHHAIIBHBIE TIOAXO0/bI U PEIICHMS;

- CIIOCOOHOCTH MX MCIOJb30BaHUS B IO3HABATEILHOM U COLIMAIBLHOM

TIPOEKTHOU

- BIAQACTh CHCTEMOW XHMHYCCKMX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAOIINE TIOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs
oboyouka aroma, S-, p-, d-3JEKTPOHHBIE OpOUTATM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTD, CTEIICHh OKHCIICHHS,
XUMHYECKas CBA3b, MOJb, MOJISIpHAs Macca, MOJIIPHBIH 00beM,
YIJCPOIHBIA CKeJeT, (yHKIMOHAIbHAS TpyIa, paauKal, H30MEepHs,
HU30MEPhI, TOMOJIOTHUECKHUN PsiJl, TOMOJIOTH, YIIIEBOJOPO/bI, KUCIOPOI- U
a30TCOJCPKAINe COCAMHEHUS, OWOJOTHMUYECKH AaKTHBHBIC BeEIIeCTBa
(yraeBombl, XHpBI, OCIKW), MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BCHO,
BBICOKOMOJICKYJISIPHBIC COCIUHCHHUS, KPUCTAIUTMYECKAs PEIIeTKa, THUIIBI
XUMHYECKUX  peakiuil  (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC, OK30-H
SHIOTEPMHUYECKHE, PEAKIUH HOHHOTO OOMEHa), pacTBOP, 3JCKTPOJIUTHI,
HEDJICKTPOJIUTBI,  JJCKTPOJIUTHYECCKAs  JWCCOIMAIUS,  OKHCIIHTEb,
BOCCTAaHOBHTENIb, CKOPOCTh  XUMHUYECKOW  PEaKIHH, XUMHYCCKOES
paBHOBECHE), TEOPHUH M 3aKOHBI (TEOpUS XUMHYECKOIO CTPOCHHS
oprannueckux Beriects A.M. ByTiepoBa, Teopusi 3JIEKTPOIMTHYECCKOM
qucconnanuu, nepuoamueckuit 3akoH .M. MenneneeBa, 3akoH
COXpaHEHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHHA S3BIK XUMHH,
(aKTONIOTUUECKHE CBEJICHUS O CBOWCTBAX, COCTaBe, IONYyYCHHH U
0e30MacHOM  HCIIOJIb30BAaHWHM  BOKHEUIIMX  HEOPraHWYECKHX U
OpPTaHMYECKUX BEIICCTB B OBITY U MPAKTUICCKON JACATSILHOCTH YEIOBEKA;
- YMETh BBIABIATH XapaKTEpHbIC MPU3HAKA M B3aHMOCBS3b HM3YYCHHBIX
MOHATHH, TPUMEHATH COOTBETCTBYIOIIHME TMOHSATHS TP  ONHUCAHHUH
CTpOCHI/IH 158 CBOﬁCTB HeOpFaHH‘ICCKI/IX 158 OpFaHI/I‘{eCKI/IX BCHICCTB U HX
MPEBpAIICHUI; BBISBIATH B3aUMOCBSI3b XHMUICCKUX 3HAHUH C TIOHATHSIMHU
158 HpCﬂCTaBHCHI/IﬂMH I[pyFI/IX CCTCCTBCHHOHay‘iHI)IX HpeHMeTOB;

- yMeTh WCIOJNb30BaTh HAWMMEHOBAHUS XWMHUYECKHX COCIUHCHHN
MEXIYHAPOJHOTO COI03a TEOPETHUCCKOM U TMPHUKIAAHOH XHUMHU H
TpI/IBI/IaJ'IBHI)IC Ha3BaHUA Ba)i(HefIHJHX BCIILICCTB (STI/IIICH, allCTHUJICH,
DIMIEPUH, GeHo, GopMabIeru, YKCyCHas KUCIOTa, TIUIMH, YTapHbIA
ras, yFHeKHCJ’ILIﬁ ra3, aMMHakK, ramecHas H3BECTb, HEramicHas HU3BCCThb,
MUThEBAsl COJa W JIPYTHMX), COCTaBJSITh (HOPMYJBI HEOPTaHUYECKUX H
OpPTaHWYECKUX BEIIECTB, YPABHEHHS XUMHUIECKUX PEAKIIUi, OOBACHATH UX
CMBICII, TIOATBEPXKJATh XapaKTEPHbIC XHWMHUYCCKHE CBONCTBA BEIICCTB




IIPAKTHUKE

COOTBETCTBYIOIIMMH  JKCIEPUMEHTAMH W  3aMUCSMU  ypaBHEHUH
XUMUYECKUX  peaKIWii; yMeThb YyCTAaHaBIIMBAaTh IMPUHAIJICKHOCTD
M3YYCHHBIX HEOPTaHWYECKUX M OPTaHUYECKHUX BEUICCTB K OINpPEIeICHHBIM
KJlaccaM ® TpynmaM COEJIMHEHUW, XapakTepu30BaTh WX COCTaB U
BOXHEHIIIME CBOWMCTBA; OMNpENENsATh BUIABl XUMUYECKHUX  CBSI3EH
(kxoBaneHTHaS, HOHHA, MeTaJuTnJecKast, BOJIOPOJTHAS), THIIEI
KPUCTAJUNIMYECKUX PEIICTOK BEIIECTB; KIACCU(DUIIUPOBATH PEAKIUY;

- chopMupoBaTh TPEACTABICHHA: O XHMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIU XMMHH B TO3HAHUU SIBIICHUH
npupojibl, B (OPMUPOBAHMHM MBINUICHUS ©  KYJIbTYpPbl JIMYHOCTH,
HEOOXOAMMOM JUIS pEIIeHUs TPAKTHYCCKUX 3aJad M OKOJOTHYECKH
00OCHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO M IPUPOIHON cpele;
YMETh MPOBOJMTH PACUEThl M0 XHUMHUYCCKHM (OPMYJIaM M YpPaBHCHUSM

XHUMUYECKUX peakUuil C WCHOJb30BaHHEM (U3UYCCKUX BEJIUYMH,

XapaKTEePU3YIOIINX BEUIECTBA C KOTHUESCTBCHHON CTOPOHBI:
OK 02. B 006J1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS: - yMeThb IUIAHUPOBaThb U BBINOJHATH XUMHYECKUH HKCHEPUMEHT
Hcnons3oBath - c(hopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY | (IIpEBpalllcHHs OPraHWYEeCKHUX BELIECTB INPH HArpeBaHWHU, IIOTyUYCHHUE
COBpEMEHHbIE YPOBHIO DPa3BUTHS HAyKH M OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOTO Ha | STHJCHA U U3yYCHHE €TO CBOWCTB, KAUYCCTBCHHBIC PEAKIIUH Ha AIbICTHIH,
CpeCTBa ITOUCKA, quangore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B | KpaxMmall, YKCYCHYIO KHCIOTY; ICHaTypalus OClIKOB IpH HarpeBaHMU,
aHanu3a u MOJHUKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHHE S3BHIKOBOM W UYMTATENBCKOW | IIBETHBIE pPEAaKUUH OCNKOB; IPOBOMUTH PEAaKIUH HMOHHOTO OOMeHa,
HWHTEpIpeTauu KYJIbTYpBI KaK CPEJICTBa B3aUMOACUCTBUS MEXKAY JIFOJbMH U IO3HAHUS MHUpA; | ONpPENeNsiTh Cpeay BOJHBIX pPACTBOPOB, KAayeCTBEHHBIE PEaKLUUU Ha
HHpOPMAIUU I - OCO3HAHHE IEHHOCTH HAyYHOH NESTEIBHOCTH, TOTOBHOCTH OCYIICCTBIATH | CyiIb(ar-, KapOOHAT- M XJIOPUA-aHWOHBI, HA KaTHOH aMMOHUS; peIlaTh
HH(POPMAIMOHHBIC MIPOEKTHYIO M HCCIEAO0BATENbCKYIO IESATEeIbHOCTh HHAMBUAYAJIbHO W B | 9KCIIEpUMEHTalbHBbIE 3a1aud 1o Ttemam "Metamwisl" 1 "Hemeramnsl") B

TEXHOJIOTUHN IJIs1
BBIMTOJHEHNUS 3a1a4
npodeccuoHaTbHON
JIEATENEHOCTH

IpYIIIE;
OBJagenue
AelCTBHSAMU:
B) padoTa ¢ mHpopManmeii: co3qaBaTh TEKCTHl B Pa3IMYHBIX (GopMaTax ¢
y4eToM Ha3HaueHHWs WHGOpPMANMU W [EJNeBOH ayJuTOpHH, BbIOMpas
ONTUMANBHYIO (POPMY MPEACTABICHUS 1 BU3YIU3ALINH;

- BIAJECTh HABBIKAMH IIONYy4YCHHS HWHQPOPMALUK W3 HCTOYHHKOB DPa3HBIX
TUIIOB, CaMOCTOSITEIBHO OCYLIECTBIATH MOMUCK, aHANU3, CUCTEMAaTHU3alUI0 U
MHTEPIpETanuio HHGOPMAIMK pa3IHIHBIX BUIOB U ()OPM NPEACTABICHHS;

- OLICHUBATh JOCTOBEPHOCTb, JETHTUMHOCTb MH(OpMALMU, €€ COOTBETCTBUE
IIPaBOBbIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- WCIIONB30BaTh CpeACTBA HMH(MOPMAIMOHHBIX W  KOMMYHHKAI[HOHHBIX
TEXHOJIOTUI B peHICeHUn KOIHUTHUBHBIX, KOMMYHHUKATUBHBIX u
OpraHM3alMOHHBIX 33134 C COOJI0ICHNEM TPEOOBaHUH S)PTOHOMHKH, TEXHUKH

YHUBEpPCAJIbHBIMU y‘leﬁﬂblMl/l MMo3HaBaTECJbHBIMH

COOTBETCTBUH C INPABUIAMHU TEXHHUKU OE30IACHOCTH NPH OOPAILICHUH C
BEIIECTBAMH W  JTa0OpaTOpHBEIM  OOOpPYJOBaHMEM;  IPEICTaBIATH
pe3yabTaThl XUMHUYECKOIO JKCIEpUMEHTa B (OopMe 3alMCU YPaBHEHUI
COOTBETCTBYIOIINX PEakIHuid M (OPMyITHUPOBATH BHIBOJBI HA OCHOBE 3THX
PE3yJIbTaTOB;

- yMeTh aHalIM3UPOBaTh XHUMUYECKYI0 HH(OpManuio, MOIyd4acMylo W3
Pa3HBIX UCTOYHUKOB (CPEICTB MaccoBoil mH(opMaryu, ceTs MHTEpHET 1
Jpyrue);

- BIIAQJETh OCHOBHBIMH METOJAMH HAayYHOTO IIO3HAHMS BEIECTB U
XMMHYECKUX  sBICHWH (HaOmioneHWe, H3MepeHWe, OSKCIEepPUMEHT,
MOJICTUPOBAHNE); YMETh IPOBOAUTH PACUCTHI IO XUMUYECKUM (hOpMyIam
U YpaBHEHHAM XHMHYECKHX PEAKIMH C HCHOJIB30BaHHEM (DHU3MIECKUX
BEIMYMH, XapaKTEPU3YIOUIUX BEINECTBA C KOIUYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMalbHBIE YCIOBHS) Ta30B, KOIMYECTBA BEIECTBA;




0e30IacHOCTH, TUTUEHBI, peCypCOCOEPEIKECHUS, PABOBBIX U ATHYECKUX HOPM,
HOpM HH(GOPMAIIMOHHON 0E30MaCHOCTH; BIaJCTh HABBIKAMH PACIO3HABAHUS
Y 331U Thl HHGOPMaLMK, HHHOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH

HCIOJIB30BATh CUCTCMHBIC XUMHWYCCKUE 3HAHUA OIS IPUHATUA peHIeHI/Iﬁ B
KOHKPETHBIX JXHU3HCHHBIX CHTYyallUsAX, CBA3AHHBIX C BCIICCTBAMH WU HX
IIPUMCHCHHUEM

OK 04.

D¢ pexTHBHO
B3aMOJICHCTBOBATh
1 paboTaTh B
KOJUIEKTHBE 1

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOONPEIEICHHIO;
OBJIAJICHHE  HaBBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOW,  MPOCKTHOM U
COIMAJIbHOM JICSATCILHOCTH,

OBianeHne yHuBepcaJbHBIMA KOMMYHMKATUBHBIMH J1eiICTBUAMM:

0) coBMecTHasl /IeiTeJIbHOCTh: TTOHMUMATh M HCIOJB30BaTh MPEUMYIIECTBA

- yMeThb IUIAHUPOBaThb U BBINOJHATH XUMHYECKUH HKCHEPUMEHT
(mpeBpalieHdss OPraHUYECKHX BEIISCTB MPH HArpeBaHHUH, MOJTYUYCHHE
STWJIEHA U U3yUYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKLMM Ha ajbAETHbl,
KpaxMall, YKCYCHYI0 KHCIIOTY; A€HaTypanus O€NKOB IIpH HarpeBaHUH,
[BETHBIC pPEAaKIUH OCNKOB; IPOBOMUTH pPEAaKIHH HOHHOTO OOMeHa,

KOMaHze KOMaHTHOW Y MHAMBHUIYAIbHON PaOOTHI; OTIPEJIeNIATh CpPEeAy BOAHBIX pPACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha
- TpUHUMATh 1A COBMECTHOW JIeSTEIBHOCTH, OPTaHWU30BBIBaTh W | cynb(dar-, kapOOHAT- U XJIOPUA-aHHMOHBI, Ha KaTHOH aMMOHHS; pelaTh
KOOPJIMHUPOBATH JCUCTBHUSI 10 €€ JOCTHKEHHUIO: COCTABIATH TUIAH JCUCTBUM, | SKCIIEpUMEHTANbHBIE 3ama4du mo TemMaM "Mertamnsl" u "Hemeramnst") B
pacmpenessiTh poJid ¢ Y4eTOM MHEHHH YYacTHHUKOB OOCYKIaTh pe3ysbTaThbl | COOTBETCTBHHM C NpPaBWJIAMH TEXHUKH O€30MAaCHOCTH MpHU OOpalleHUuH C
COBMECTHOU pabOTHI; - KOOPJAMHUPOBATh M BBHIMOJHATH paOOTy B YCJIOBUAX | BEMECTBAaMH M Ja0OpaTOpPHBIM  00OpyJOBaHHEM;  TPEACTABIATH
pEaNBbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBYSI, pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (OpMe 3almcu ypaBHCHHA
- OCYIIECTBISITh IO3UTHBHOE CTPATETUYECKOE IIOBEJACHUE B PAa3JIMYHBIX | COOTBETCTBYIOUIMX PEaKIMid U (OpPMYyIHPOBaTH BHIBOABI HA OCHOBE 3THX
CUTYAIUsIX, POSIBIIATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHHUIIMATUBHBIM pe3yIbTaToB
OBiajieHUe YHUBEPCAIbHBIMHU PEryJIATUBHBIMH A€fCTBUSIMU:
I') NPUHATHE ceOsl W JAPYrUX JIOAeil: NMPUHUMATh MOTHBBI U apryMEHTHI
JIPYTUX JIIOJICH MPU aHAJIM3E PE3YJIBTATOB JACSITSILHOCTH;
OK 07. B 06;1acTH 3K0J10rH4€CKOT0 BOCIUTAHUS: - chopMupOBaTh TPEIACTABICHHA: O XHMHYECKOH COCTaBISIOIICH
CopelicTBOBaTh - c(hOpMHPOBAHHOCTH JKOJIOTUYECKON KyIbTYphl, IMOHUMAaHUE BIUSHUS | €CTECTBEHHOHAYYHOW KAPTUHBI MHPA, POJIU XMMHH B TO3HAHUU SIBICHUN
COXPaHEHUIO COIMAIBHO-KOHOMHUYECKHX TPOIECCOB HA COCTOSHHE TPUPOJHON U | MpUpOnAbl, B (HOPMHUPOBAHUM MBIILICHHS W KYyJIbTYPHl JIMYHOCTH, €€
OKpY>KaroIIeH COLIMANIBHOM CpeJibl, OCO3HAHWE TJI00ATBLHOIO XapakTepa SKOJOTHYECKHX | QYHKIMOHAIBHOH  TPaMOTHOCTH,  HEOOXOAMMOH A pelicHHs
Cpensl, mpobiem; NPaKTUYCCKUX 33Ja4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
pecypcocOepexeHr | - TUTAaHUPOBAaHWE M OCYIISCTBICHWE JCHCTBHH B OKpY)KAIOIICH cpele Ha | CBOeMy 3J0pPOBBIO U MIPUPOIHOM cpele;
10, IPUMEHSTD OCHOBE 3HAHMSI IIeJIeH YCTOMYMBOTO Pa3BUTHUS YE€IIOBEUECTBA; - yMeTh cOOMI0AATh MpaBUila SKOJIOTUYECKH 11eNIecO00pa3HOro MOBEACHUS
3HAHUA 00 aKTUBHOC HETPUATHE ACHCTBUHN, MPHHOCSIINX BPEIl OKPYKAIOIIEeH cpee; B OBITY M TPYIOBOH JIEATCILHOCTH B IIEIISIX COXPAHCHHS CBOETO 30POBBS
H3MEHCHHUH - YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSTHBIE IKOJIOTHUECKUE ITOCIEICTBUS | U OKPYXKAIOIIEH MPUPOJHON CPelbl; YUUTHIBATH OMACHOCTH BO3JCHCTBUS
KITUMarTa, IPUHIIMIEI | TPEANPUHUMAEMBIX JEHCTBUH, MPENOTBpAIIaTh HX; Ha OJKHBBIE OpPTaHU3Mbl OIPEJIEIICHHBIX BEIIECTB, ITOHUMAas CMBICI
OEpESIKITHUBOTO - pacIIMpeHune OMbITa IEATSIILHOCTH 3KOJIOTHYSCKOW HANPaBICHHOCTH; MOKa3aTels MpeAeIbHON TOMYCTUMON KOHIICHTPAIH
MIPOU3BOJICTBA, - OBJIaJIeHHE HAaBBIKAMU y4eOHO-HCCIIEI0BATENBbCKOM, MTPOSKTHON U
3¢ (hexTUBHO COIMATILHOM AeITEILHOCTH;
NICHCTBOBAThH B
Ype3BhIYANHBIX
CUTYAITUIX

IIK 1.3. [IpumeHATH
cOOpOYHBIC

OCYHICCTBJIATH MO3UTUBHOC CTPATCTHUYCCKOC IMOBEACHNUE B PA3JIMYHBIX
CUTyalluiaX, IIPOSABJIATH TBOPUCCTBO U BOO6pa)KeHI/Ie, OBLITH WHUIIMAaTHBHBIM

BJIaJA€Tb OCHOBHBIMHM METOJaMU HAYYHOTO TIIO3HaHHA BEIIECTB U
XUMHUYCCKUX SIBICHUM




MIPHUCIIOCOOTICHHS
JUTsl COOPKH
3JIEMEHTOB
KOHCTPYKITHH
(u3menwid, y31oB,
JeTajei) moxm

CBapKy

2. CTPYKTYPA Y COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JJUCIUILIUHBI «XUMWS»

2.1. O0BeM IUCHUIUIMHBI M BUJIBI Y4€OHOM paboThI

Buj yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTe/IbHOM POrpaMMbl TUCHHUILIHHBI 80
B T.4.
OcHoOBHOE cogepKaHue 70
BT. 4.
TEOPETUYECKOE 3aHITHE 24
MIPAaKTUYECKUE 3aHATUS 26
J1a00paTOPHBIE 3aHATHS 20
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COepKaAHME (CONepPKaHUe 6
NPHUKJIATHOTO0 MOYJIsT)
BT. ..
TEOPETUYECKOE 3aHITUE 2
MPAKTUYECKHUE 3aHSITUS 4
CamocrosiTesibHasi padoTa 2
IIpomexyTouHas arrectauus audQepeHIInpOBaHHBIN 3a9eT 2




2.2. TemaTuueckuil maH ¥ coiepKaHUe JUCIUILIMHBI

HaunmeHnoBanue Coaep:xanne yueOHOro Matepuajia (0CHoBHOe M PodeccHOHATbHO-OPUEHTHPOBAHHOE), 1a00paTOPHbIE U O0bem | @opmupyeMble
pa3aesioB U TeM NpaKTHYeCKHe 3aHATHSA, MPUKJIATHOH MOAYJIb 4acoB KOMIIeTEeHIMHU
1 2 3 4
OcHOBHOe cofiep:KaHue 70
Pa3znen 1. OcHOBBI CTPOEHUSI BelIECTBA 6
Tema 1.1. Coaepxanne 4 OK 01
Crpoenue aToMoB CoBpeMeHHast MoJieib cTpoeHHs aToMa. CUMBOJIMUYECKUH S3bIK XHMHUH. XUMUUECKUH 3JIEMEHT. DIIEKTPOHHAS KOHPUTYpaIUs
XUMHYECKUX aToMa. Kimaccudukanuss XauMHU4ecKuX 3JIEMEHTOB (S-, p-, d-3neMeHThl). BajgeHTHbie a51eKTpoHbl. BageHTHOCTh. DneKTpoHHas
SJIEMEHTOB 1 IPUPOJIa XUMHUYECKOH CBSI3H. DJIEKTPOOTPUIATENEHOCTS. BHIBI XUMIUECKO CBSI3H (KOBaJICHTHASI, HOHHASI, METAJUTMUECKas,
npupoaa BOJOPOAHAs) U cIOCOOBI €€ 00pa30BaHMs
XMMHYECKOH CBS3H [ I3 yux mpaKTHYeCKHE 3aHATHSI 2
Pemenne 3amaHuii Ha UCHOJB30BaHWE XHMMHUYECKONM CHMBOJMKM UM Ha3BaHUW COEOUHEHUN 1O HOMEHKIAType
MEXIYHapOJHOI'O COI03a TEOPETUUECKOM M NMPHUKIAJHON XMMUU U TPUBUAJIBHBIX Ha3BaHUM U COCTABICHHMS XUMHUYECKUX
(hopMyn NByXaTOMHBIX COEIWHEHHMH (OKCHUAOB, CyIb(PUIOB, THUAPUAOB M T.I.) U JAPYTUX HEOPTaHUYECKUX COCTUHEHUN
OTJIIEJIbHBIX KJIACCOB.
[IpakTHueckue 3aaHusl Ha YCTAHOBJIEHHE CBA3M MEXIY CTPOEHHMEM aTOMOB XHMHYECKHUX 3JEMEHTOB U MEPUOIUUYECKUM
M3MEHEHHEM CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COSAMHEHHUM B COOTBETCTBUH C NOJI0keHHEM [leproanieckoi CUCTEMBI.
Tema 1.2. OCHOBHOE cOjIepKaAHue 2
[Tepuonnueckuit [epuonnyeckmii 3akoH u Tabauma J[.M. Menzneneesa
3aKOH M TabJuia W3 HuX npaKTHYecKUe 3aHATHS 2 OK 01
AW Menneneesa ITepunonnueckas cuctema xumudeckux snemerToB .M. MengeneeBa. @usnueckuii cmbich [leprnoamaeckoro 3akona JI.1. OK 02
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEII[ECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO 3ieMeHTa B [leproanueckoii cucreme. MupoBO33peHUYECKOE U
HayyHoe 3HaueHue [lepuoauueckoro 3akoHa [I.M1. Menneneesa. IIpornossl [I.M1. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.
Pemmenune npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha XapaKTEePU3aLUI0 XUMUYECKHUX 3JIEMEHTOB
«Meraiueckue / HeMeTaNIn4eCKue CBOWCTBA, AIEKTPOOTPUIIATETILHOCTh XUMUUYECKUX DIIEMEHTOB B COOTBETCTBHH C MX
3JIEKTPOHHBIM CTPOCHUEM U II0JIOKEHUEM B IEPUOIMUECKOM cucTeMe XuMudeckux 3aemenToB JI.J. Menneneesay
Pa3nen 2. XuMn4eckue peaknuu 10




Tema 2.1. Tunsl
XAMHAYECKUX
peakumii

Copep:xanne. Kitaccudukanus 1 THIIBI XUMAYECKUX PEAKIHN C yIaCTHEM HEeOpraHWIecKuX BemiecTB. CocTaBiIeHHE
ypaBHEHUH peakuii COeTUHEHUS, pa3I0KEeHUs, 3aMeLleHHs], 0OOMEHa, B T.4. PeaKI1ii TOPEHUs, OKUCIICHUS-
BOCCTAHOBJICHHSI.

YpaBHEHUS OKHUCIIEHUA-BOccTaHOBIeHUA. CTenieHb okucieHust. OKUCINUTENb U BOCCTaHOBUTENb. CoCTaBlieHUE U
YpaBHHUBaHUE OKUCIIUTEILHO-BOCCTAHOBUTENBHBIX PEaKIIMil METOIOM AJIEKTPOHHOTO OanaHca. OKUCIUTENFHO-
BOCCTAHOBMTENbHbIE PEAKIIMY B IPUPOAE, IPOU3BOJACTBEHHBIX NPOLIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB

N3 Hux NMPAaKTUY€CKUE 3aHATUA

KonuuectBeHHbie oTHOIIEHHS B XUMHUHU. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XMMHH M PacyeThl MO ypaBHCHHSIM
XMMHMYECKUX peakuuil. Mol Kak eAMHUIA KOJIMUeCTBa BelecTBa. MosspHas Macca. 3aKOHbI COXPaHEHUS! MacChl U SHEPTUU.
3akoH ABoranpo. MomnspHblii 06beM razoB. OTHOCUTENbHas IUIOTHOCTh ra3oB. PacdeTsl MO ypaBHEHMAM XMMHYECKHX
peaxuuii ¢ NCIoIB30BaHIEM MACCHl, 00BbeMa (HOPMabHBIE YCIIOBHS) Ta30B, KOJHICCTBA BEIIECCTBA

OK 01

Tema 2.2.
DNEeKTPONNTHYECKas
JIACCOLAALNS U
HOHHBIN 00MEH

OCHOBHOE COIepKAHUE

Teopust 3NMEKTPONUTHYECKOW aucconnanyu. WOHBIL. DNEKTPOJUTHI, HEINCKTPOIUTHL. Peakiuum HOHHOTO OOMeHa.
CocTaBiieHHE peakiii HOHHOr0 oOMeHa MyTEM COCTaBJICHHS WX IMOJIHBIX U COKPAIEHHBIX MOHHBIX ypaBHeHHU. KucaoTHo-
OCHOBHBIE PEaKIUU. 3aJaHusl Ha COCTaBICHNE HOHHBIX PEaKITui

JlaGopaTopHblie 3aHATHSA

Tume! xumrueckux peaknuil. MceiaenoBanue THIOB (TI0 COCTaBY M KOJHUYECTBY HCXOTHBIX M 00Pa3yIOIINXCS BEIIECTB) U
MIPU3HAKOB XUMHYECKHX peakimii. [IpoBenenne peakiyii HOHHOT0 0OMEHa, OTpeaeIeHHe CPEabl BOJHBIX PaCTBOPOB.
3a7aHus HA COCTaBJICHHE HOHHBIX PEaKIuit

KonTtpoabHas pa6ora 1 CTpoeHue BeleCTBa U XUMHUYECKUE PeaKLInU

OK 01
OK 04

Paznen 3.

CTtpoeHue U CBOHCTBA HEOPTaHUYECKHUX BEUIECTB

16

Tema 3.1.

OcHoBHOe conep:kanue. [IpeaMer Heopranmdeckoid xumuu. Kiaccudukanus HeopraHuueckux Bemiects. [IpocTeie n
cioxHble BenlecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COIH). B3aumMocBs3b
HCOPTaHNYCCKUX BEILICCTB. AFpeFaTHI:IC COCTOAHHUA BEUICCTBA. KpI/ICTaJIJII/I‘{eCKI/IC u aMOp(bHI)Ie BEIIeCTBAa. Tunel
KPHUCTAIUINIECKUX PEIICTOK (aTOMHAs, MOJICKYJIIpHAsl, HOHHAS, METAJUTMIECKast). 3aBHCUMOCTD (PM3MUCCKUX CBOWCTB
BCIIIECTBaA OT THUIIA KpHCTaJ’IHH‘ICCKOﬁ PCUICTKH. 3aBHCUMOCTh XUMHYECKOH aKTUBHOCTH BCIICCTB OT BUAA XUMHYECKOH
CBSI3U M THIIA KPUCTAIIHYESCKOH perteTku. [IprnanHbsl MHOT00Opa3Hs BEIeCcTB

N3 Hux NMPAKTHYCCKHEC 3AaHATUSA

OK 01
OK 02




Knaccudukanmus,
HOMEHKIIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILECTB

HomenkmaTypa HeopraHHIeCKHX BEIIECTB: Ha3BaHUE BEIIECTBA HCXOI U3 HX XUMHIECKOH (POPMYIIBI I COCTAaBICHHE
XUMUYECKON (OPMYJIBI HCXOAS U3 Ha3BaHUs BelllecTBa Mo MexayHapoHoi (MIOITAK) unu TpuBHaIbHOM HOMEHKIIATYpE.
Pemenne nmpakTHYeCKUX 3aaHUi 10 KiIacCH(pUKanNy, HOMEHKIATYpEe H XUMHUYECKUM (OpMyJiaM HEOPTaHHIECKUX BEIIECTB
Pa3IUUHBIX KIaccoB (YrapHbIi ras, yrJICKHCIBIN ra3, aMMMak, raiieHas U3BeCTb, HETalleHas M3BECTb, IUTbEBas coja U
IPYTHX): Ha3BIBaTh M COCTABIATH (POPMYJIBI XHMHUYECKUX BEIIECTB, ONPEACISITH MPHHAMICKHOCTh K Kimaccy. VICTOUHMKH
XuMHu4deckol MH(popManuu (CpeacTB MaccoBod wuHpopmanmu, cetb MHTepHer M apyrue). Ilomck wmHpOpManmu 10
Ha3BaHUAM, UACHTU(HUKATOPaM, CTPYKTYPHBIM (hopMyiam

OcHoBHOe conep:kanue. Metaibsl. O0muye pu3nveckre 1 XUMHYECKHE CBOMCTBa MeTauioB. CIocOOBI Oy YEeHUSI. OK 01
3HadeHrEe METAIIOB M HEMETAJNIOB B TIPUPO/IC U )KU3HEACSITEIHOCTH YEJIOBEKa U OpraHu3MoB. Koppo3ust MeTalioB: BUABI OK 02
Tema 3.2. DHsHKO- KOpPPO3HUH, CIIOCOOBI 3aIUTHI METAJLUIOB OT 1<oppo31/mv _
HMIICCKIC Hemeramibl. O0mue Gpusndeckue u XI/IMI/I‘-ICCKE/IC CBOKCTBa HEMETAIOB. TUNHYHEIE CBOMCTBA HemeTauioB [V— VII rpynm.
cBOMCTBA Krnaccuduxauus u HOMeHKIIaTypa cOeIMHEeHUI HeMeTauioB. KpyroBopoThl OMOTEHHBIX JIEMEHTOB B IPUPOJIE
HEOpTaHHIECKHX XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB, THAPOKCUIOB, KUCIIOT, COJICH H Ap.).
BEIIECTB 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX COSAMHEHH, BEICIINX OKCHIOB U THAPOKCHIOB
W3 HUX npakTHYecKHe 3aHsATUS
CocrapneHue ypaBHEHHNH XMMHUYECKHX PEaKLUH C y4acTHEM IMPOCTHIX U CIOKHBIX HEOPraHMYECKUX BEILIECTB: METAJJIOB U
HEMETAJUIOB; OKCHAOB METAUIOB, HEMETAUIOB U aM(OTEPHBIX 3JICMEHTOB, HEOPTaHMYECKHX KHCIOT, OCHOBAaHUU U
aM(OTEePHBIX TUAPOKCHIOB; HEOPTAHNIECKIX COJICH, XapaKTepU3yIONINX X CBOUCTBA.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHMi Ha CBOMCTBA, COCTaB, IOIy4YeHHE U Oe3omacHoe
WCTIOJIF30BAHNE BaYKHEHIINX HEOPTaHIMUECKHUX BEMIECTB B OBITY U MPAKTHIECKOH ACATSIHLHOCTH YSIOBEKa
OcHoBHOe coep:kaHue. VnenTudukanus HeOpraHMUYECKUX BEUIECTB
JlabopaTopHble 3aHATHS
Tema 3.3. OK 01
Wnentuduxanms WnenTudukanus HeoOpraHMYSCKUX BEIIECTB. PelieHne 3KCepuMEeHTANBHBIX 33124 10 XUMHYECKAM CBOWCTBAM METAJUIOB U OK 02
HEOPraHUYECKUX HEMETAJIOB, 110 PACIIO3HABAHUIO H TIOJYYECHUIO COSIMHEHNI META/IIOB M HEMETAJIJIOB. OK 04
BELIECTB Unentudukanus HEOPraHMYECKUX BEIIECTB C HCIONB30BAHHEM WX (DU3UKO-XUMHUYECKHX CBOWCTB, XapaKTepHBIX

KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakIuy Ha Cyib(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

KonTtpoabHas padota 2 CBolicTBa HEOPTraHMYECKHX BEHIECTB




Paznen 4.

CTpoeHue U CBOCTBA OPraHNYeCKUX BelECTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIICCTB

OCcHOBHOE COICpPKaHuE

ITosiBieHUE U pa3BUTHE OPTaHUYECKOM XMMHHU Kak Hayku. IIpeamer opranudeckoil xumuu. Mecro 1 3HaueHUE
OpPraHMYECKOM XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOCHUE KAK MOPSAOK COCIUHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO MX BaJCHTHOCTH. OCHOBHBIE MOJ0XKEHHUS
TEOpUN XUMHYECKOIO0 CTPOCHHS OpraHudeckux coeauHeHuii A.M. bytiepoBa. YTiepoAaHBI CcKeleT OpraHMYecKOu
MOJIEKYNBL. 3aBUCHUMOCTb CBOICTB BEIECTB OT XMMHUYECKOTO CTpPOCHHs Monekyl. M3omepus m usomepsl llonstue o
¢yHkiuoHanbHON rpymme. Pamguxan. IlpuHnumne!l KiaccH(pUKALUM —OPraHUYECKUX COeAMHEeHuil. MexIyHapoaHas
HOMEHKJIaTypa ¥ IPHHIWIIB HOMEHKIATYphl OPTaHWYECKHX coenuHeHni. [loHsATne 00 a3oTcoiepskamiux COCIUHEHWSX,
OMOJIOrMYECKH aKTUBHBIX BelecTBax (yriaeBOJaX, >KUpax, OelKax U Jp.), BBICOKOMOJIEKYJISIPHBIX COCIMHEHUAX (MOHOMED,
HOJHMEp, CTPYKTYPHOE 3BEHO)

W3 Hux npakTuyeckue 3aHsTHsA. HOMEHKIAaTypa OpraHMYECKUX COSUHEHUN OTAENbHBIX KIacCOB (HACHIIICHHBIE,
HEHACHIIIEHHBIC U ADOMAaTHYECKUE YTIIEBOJOPOABI, CIIUPTHI, PEHOIIBI, aTbACTH/IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U AP.)
CocraBiieHHE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (YOPMYIT OPraHMYECKHUX BEIIECTB OTACTBHBIX KIIACCOB, UCTIONB3YS UX
Ha3BaHHUS 110 CUCTEMATUYECKON M TPUBHAIBHOI HOMEHKIIAType (ITUIICH, alleTUIIEH, IIUIEPHH, (eHo, hopManbaeris,
YKCYCHasI KHCIIOTa, TIHIKH). PacueTsl mpocTeiimeii popMyIsl opraHuuecKod MOJICKYJIIBI, HCXOS U3 DIIEMEHTHOT'O COCTaBa

OK 01

Tema 4.2. CpoiicTBa
OpTraHUYECKUX
COCIUHCHMI_

OCHOBHOe COACPKAHUEC

12

@®n3uKo-XMMHYECKHE CBOWCTBA OPraHWYECKHX COCJMHEHWH OTIENbHBIX KJIAaccOB (OCOOEGHHOCTH KiacCH(UKanuu |
HOMCHKJIATyphl BHYTPHU KJIacca; FOMOJIOTHYECKUM psit U obmias (opMyna; u3oMepusi; pU3NIECKUE CBOMCTBA; XUMUIECKUE
CBOICTBa; CIIOCOOBI MOTYUYCHUS):

— MpenenbHbIe YIIIeBOAOPOAbI (alkaHbl M IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHUKOB TEIUIA B
MIPOMBIIUIEHHOCTH 1 OBITY. CBOMCTBA MIPUPOAHBIX YTIIEBOJOPOIOB, HAXOXKICHHUE B IPUPOAE U MIPUMEHEHHE aJIKaHOB;

— HeTpeJleNbHble (aJKeHBI, aJKWHBI M alKaJueHbl) U apOMaTHYECKUE YIIeBOJAOpObl. ['opeHne ameTuiieHa Kak HCTOYHHMK
BBICOKOTEMIIEPATYPHOIO IUIAMEHH [T CBAPKH U PE3KU METAJIJIOB

— KHCJIOPOJICOICPKAIINe COSTUHECHUS (CITUPTHI U (PEHOIBI, KApOOHOBBIE KUCIIOTHI M 3(QUPBI, allbJACTHIBI U KETOHBI, JKUPBHI,
yraeBojsl). IIpakThueckoe TpPUMEHEHHWE OSTHIICHIJIMKONA, ThuiepuHa, ¢eHona. IlpuMeHenne Qopmanbaerua,
aleTaJIbJICTM/1a, YKCYCHON KUCIOTHI. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MOIOIIME CBOMCTBA MbLIa

— a30TCOJEPIKAILUE COCNUHEHUS (AMUHBI M AMUHOKUCIIOTHL, OeNKH). BeIcOKOMONEKyIsIpHbIE COSMHEHNS (CHHTETUYECKUE U
OHOJIOrHYeCKU-aKTUBHBIC). MOHOMEp, MOTUMEp, CTPYKTypHOE 3BeHO. [lommMepu3ariust STHICHa Kak OCHOBHOE HAIpPaBIICHUE
€ro UCMoJIb30BaHus. ['eHeTnuecKast CBs3b MEX1y KJIaccaMH OpraHM4eCKUX COeAUHEHUI

N3 Hux NMPAaKTUYECKUE 3aHATUA

10

OK 01
OK 02
OK 04




CBoMCTBa OpPraHMYECKUX COEIMHEHMH OTIENbHBIX KJIAccOB (TpUBHAJIbHAS U MEXKIYHapOAHAas HOMEHKIATypa, XUMHUYECKHE
CBOICTBa, CIIOCOOBI MOMyUeHUsI): MpeeNbHbIe (ANKaHbl U IUKJIOATKaHbl), HeTpeaebHbIe (aIKeHbI, aIKUHBI U aJKaJUEHBI) U
apoMaTHYeCcKHe YTIJIEBOJOPObI, CIIUPTHI U (PEHOJIBI, KapOOHOBBIC KHUCIOTHI U 3(UPHI, albJICTUABI U KETOHBI, aMHUHBI U
AMHUHOKHUCIIOTBI, BBICOKOMOJIEKYJSIPHBIE COEAMHEHHs. 3aJaHus Ha COCTaBJICHUWE YpaBHEHUH XHMUYECKHX pPEaKkIuid c
YYacTHEM OPTaHWYECKHUX BEIIECTB Ha OCHOBAHUHU MX COCTAaBa U CTPOCHUS

CocraBneHue cxeM peakuuil (B TOM YHCIIE MO MPEUIOKEHHBIM 1IeTI0UYKaM MpeBpallleH i), XapaKTepu3yOLUNX XUMUYEeCKHUe
CBOICTBa OpPraHnvYCCKux COG}Z[HHGHI/IIZ OTACIBHBIX KJIACCOB, CITOCOOBI MX TMOJIYUYCHUS U Ha3BaHUEC OPraHUYICCKUX COCJII/IHCHI/Iﬁ
MO0 TPUBHAIBHOW WA MEXIYHApOJHOW CHCTEMAaTHYECKOM HOMEHKIaType. PelleHne mnpakTUKO-OpHEHTUPOBAHHBIX
TEOPETUYECKUX 33/IaHUM HA CBOMCTBA OPraHUYECKUX COEAMHEHUN OT/IEIbHBIX KIacCOB

JlaGopaTopHoe 3ansiTue. [IpeBpallieHusi opraHMYecKUX BeLIECTB NpH HarpeBaHud. [losyueHue 3TUIEHAa U U3yUEHHE €ro
CBOICTB. MoieIMpoBaHKe MOJIEKYJl U XMMUYECKHX MPEBPALICHUH Ha MPUMEpe dTaHa, STUIICHA, alleTHIIeHa U JIp.

Tema 4.3.
Unentndukanus
OpTaHUYECKHIX
BEIIECTB, UX
3HAYCHUE U
MIPUMEHEHHUE B
OBITOBOI 1
MPOU3BOICTBEHHON
NeITETLHOCTH
yejaoBeKa

OcHOBHOE cojiepKaHue

Brooprannueckue coenunenus. [Ipumenenne u Omonormdeckas poiib yriieBogoB. OKHCICHHE YTIEBOJOB — MCTOYHHK
SHEPruM KUBBIX OpraHu3MoB. OOIacTH NpUMEHEHUs aMUHOKUCIOT. IIpeBpaieHust OelKOB NUIIM B OpraHHU3MeE.
Buonorudeckue ¢yHkuuu 6enxoB. buomornueckue GpyHKIHM XHUPoB. Posib opraHuueckoi XMMUHM B PEIICHUU NPOOIeM
MUIIEBO 0e30macHOCTH. Poib opraHWveckoil XHMHUW B PEUICHUH MPOOJIEM SHEPreTHYECKONW O€30IMacHOCTH, B Pa3BUTHH
MEIUIMHBL, CO3JAaHHM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHMKOB SHEPIUU (JIbTCPHATUBHBIC HCTOUHHKH SHEPTHUH).
OnacHOCTh BO3JCHCTBUS HA JKHBBIE OPTaHM3MBI OPTaHMYCCKUX BEIIECTB OTICIBHBIX KJIACCOB (YIIICBOIAOPOJBI, CITUPTEHI,
(heHOoIBI, XJIOpOPraHUYEeCKUe IPOU3BOJHBIE, allbAETUIBI U JIP.), CMBICI I0KA3aTeNs IPEAENbHO JOIMYCTUMON KOHIIEHTPAIUU

JlaGopaTtopuble 3aHaTHA. MneHTHdukanus OpraHWYECKMX COCAMHEHWH OTAENbHBIX KiaccoB. MaeHTHUKAIUs
OpPraHWYECKHUX COCJUHEHUI OTIENIbHBIX KIAccoB (Ha MpUMepe ajblIeru0B, Kpaxmasa, YKCyCHON KUCIOTHI, OETKOB U T.II.) C
WCTIONB30BAaHUEM KX (PU3UKO-XMMHUYECKHUX CBOWCTB M XapaKTEPHBIX KAa4YeCTBEHHBIX peaknuid. [leHarypamus Oenka mpu
HarpeBaHud. [[BeTHbIe peakinu OekoB. BO3HWKHOBEHNE aHAIMTUYECKOTO CUTHAJA C TOUYKH 3PSHHSI XUMUYECKUX MPOIIECCOB
HpI/I HpOTeKaHI/II/I KaquTBeHHOﬁ peaKHI/II/I, HO3BOJ’IHIO]J.[€I71 I/IIIGHTI/I(l)I/IHI/IpOBaTL npeﬂnomeHHme OpFaHI/I‘IBCKI/Ie BCIIICCTBA

KonTpoabHas padora 3 CTpyKTypa U CBOHCTBa OpraHUYECKHX BEILECTB

OK 01
OK 02
OK 04

Pazngen 5.

Kunernueckne u TEPMOANHAMHUYICCKUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMNYECKUX pealclmii—




OcHoBHoe coaepxkanue. CKOPOCTh PEaKIHH, €¢ 3aBHCUMOCTh OT Pa3linyHbIX (DAKTOPOB: MPHUPOJIBI PEarHPYOLIHX

OK 01

BEIIECTB, KOHLIEHTPAIIMH PEarupyroIInX BEeUIeCTB, TEMIIEPATyPhl U MO PEaKIIMOHHOHN MOBEPXHOCTH. TernaoBble OK 02
3 PEKTH XUMHUECKUX peaknnii. JK30- U SHAOTepMUUecKue, peakun. OOpaTIMOCTh peaknnii. XMMHIECKOE PaBHOBECHE U 4
Cropocts €ro CMEIICHHUE MTOJT IeHCTBUEM Pa3IMYHBIX (PaKTOPOB (KOHIICHTPAIMS PEAreHTOB MM IPOIYKTOB PEaKIUH, TaBICHHUE,
XHMH%VC Kux TeMIepaTypa) JJisl CO3JJaHHs ONTUMAIBHBIX YCIOBUH MpOTeKaHs Xumudeckux nporeccoB. [Ipunnun Jle Illarenne
I;;;Eﬁ:éme W3 HuX npakTHyeckue 3aHATHA. Pemenne NPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHuii Ha aHanu3 (aKTOPOB, BIUAIOIIMX Ha
paBHOBecHe N3MCHCHUE CKOPOCTH XUMHUYCCKOM pCaKOUH, B T.4. C IMO3UIIUU SKOJOTHMYICCKU ueﬂecoo6pa3Horo IIOBCCHHUA B 6I>ITy u
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbA U OKPYKAKOLIEH MPUPOIHON cpelbl.-Pemienne npakTuko- ) OK 01
OpUEHTHPOBAaHHBIX 3aJaHWi Ha mpuMeHeHne mnpuHnuna Jle-lllaTense I HaXO0XKIEHUS HANpaBICHUS CMEIICHUS OK 02
paBHOBECHS] XUMUIECKOW PEaKINy ¥ aHaJIH3 (PakTOPOB, BIISIONINX HA CMEIICHHE XUMHYECKOTO PABHOBECHS
Pa3znea 6. PactBopsl 10
OcHoBHOe conep:kaHue. PacTBopeHue kak Pu3NKo-XUMHUYECKHid Tiporiecc. PacTBopbl. CiocoObl MPUTOTOBICHHUS OK 01
pactBopoB. PacTBopumocTs. MaccoBas 101 pacTBOpeHHOro BelecTBa. CMbICI TOKa3aTesl MpeaesibHO JOITyCTUMON OK 02
KOHIICHTPALIMU U €r0 MCIOJIb30BaHUE B OIIEHKE DKOJIOTHIECKOH Oe3omacHoCTH. [IpaBuiia 5K0IOrnyecKy Lenecoo0pa3Horo OK 07
Tema 6.1. MOBEJICHUSI B OBITY W TPYIOBOH JEATEIILHOCTH B IEJISX COXPAHSHHS CBOETO 3JI0POBBS H OKPYKAIOIICH MPUPOTHON CPEJIbI; 4
Honsue 0 pacTsopax OIMAaCHOCTH BO3/ICUCTBUS Ha )KUBbIE OPTraHU3MBI OIPEIeIEHHBIX BeLIeCTB. PelieHne mpakTHKO-OPHEHTUPOBAHHBIX
pacueTHBIX 33JJaHHI Ha PAaCTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U IPOU3BOJICTBEHHOH JIEATEIILHOCTH YEIOBEKa
Tema 6.2. OK 01
UccnenoBanue OK 02
CBOWCTB PacTBOPOB . OK 04
OcHoBHOe coaep:xanue VccnenoBanue CBOWCTB pacTBOPOB 6

JlaGopatopubie 3auaTus [Ipurorosienne pactBopos. [IpuroroBienrne pacTBOPOB 3a1aHHON (MAacCOBOH, %) KOHIIEHTPALIUH
(c MPaKTHKO-OPHUEHTUPOBAHHBIMH BOIIPOCAMH) U ONPEACTICHHUE CPeabl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB




IIpodeccoHaIbLHO-OPMEHTHPOBAHHOE CO/IEPKAHHE (COAePKAHUE MPHKJIATHOTO MOIYJIs)

Xumusi B ObITY 1 IPOU3BO/JICTBEHHOM 1€ATEILHOCTH YeJI0BeKa

Xumus B ObITY U OCHOBHOE cofiepKaHue

HpOHSBO,I[CTBCHHOﬁ
JACATCIIBHOCTH

YyeJIOBEKa
Hogeiimue A0CTHKEHUsI XUMUYECKONH HAyKHM W XUMHUYECKOW TeXHONOrud. Ponb XUMUHM B 00€CTIEYeHUH SKOJIOTHYECKOH,

SHEPreTHIECKON 1 MUIIEBOH 0€30IIacCHOCTH, Pa3BUTHH MeAUIMHEL [IpaBmiia moncka u aHanm3a XUMHYECKOi HH(OpMauu
U3 Pa3INYHbIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4yHas JTUTepaTypa, CpeAcTBa MaccoBOi HH(pOpMaluu, ceTs IHTepHeT)

N3 Hux npakTudeckue 3aHATUs. [Iouck 1 aHaNMM3 KeHCOB O MPUMEHCHUN XUMHUYECKHUX BELIECTB U TEXHOJIOTHH C y4eTOM
Oyaymel npodeccHoHaTbHOW NESTETHHOCTH II0 TeMaM: Ba)KHEHIINE CTPOUTENBbHBIE MaTepHajbl, KOHCTPYKIMOHHBIC
MaTepuallbl, Kpacku, CTEKJIO, KepamMHKa, MaTepuaibl IJs 3JEKTPOHHKH, HaHOMAaTepualbl, TEKCTHJIbHbIE BOJIOKHA,
HCTOYHHKH SHEPTUH, OPTaHWIECKUE U MUHEPAIBHBIC YI0OPEHHS, JICKAPCTBCHHBIC BEIIECTBA, OBITOBAS XUMHSL.

3ammra: [IpencrasieHne pe3yabTaToB pelIeHHs KeHCOB B (hopMe MUHH-TOKIIAIa C Ipe3eHTaIel

OK 01
OK 02
OK 04
OK 07
IK 1.3.

CamocTosTe/bHas padoTa. [lonroToBUTh Npe3eHTanno Ha TeMy «CBOIcTBa OpPraHU4ECKUX COeIMHEHUI




ITpomexkyTouHas aTTecTalusa MO JMcHUIINHE — U epeHupoBaAHHbINA 3a4eT

Bcero
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3. YCJIOBUS PEAJIU3AIIMU YYEBHOM JAUCIUILIAHBI

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

- IOCAJI0OYHbIE MECTA MO KOJIMYECTBY O0yHAIOIINXCS;

- pabouee MecTo IMpernogaBaTelis;

- BBITSDKHOH 1IKag;

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

- KOMIUIEKT Y4eOHO-HArISAHBIX TTocoOuit o yuebnou aucruriuiae OY J1.06 Xumus
TexHU4YecKue CpeacTBa OOYUCHHUS:

- KOMITBIOTEP C JUIEH3MOHHBIM IPOrPaMMHBIM 00€CIIEUCHHEM;

- MYJBTUMEIUATIPOCKTOP

- 3KpaH

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

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

OcHoBHasi JuTEepaTypa
1.  T'munka H. JI. O6mas xumus. (CIIO). Yueb6HOoe ocodue: yaeoHoe mocodue / H.JL. I'muaka. —
M.: KunoPyc, 2022.
2. Tabpuensn, O. C. Xumus s npodeccuil U CenuaibHOCTeH TEXHUIECKOTO MPOoQHiIs: yueOHUK
mns CITO [Tekcr]: yuebnuk / O. C. I'abpuensu, M. I'. OctpoymoB. - M: UM3narenbCkuii EHTP
"Akanmemus'", 2022 - 272 c.
3. Epoxun I0.M., KoBanea M. b.Xumus musa npodeccuid M CHEIUATBHOCTEH TEXHUUYECKOTO H
€CTECTBEHHO-HAY4YHOT0 mpoduiei: y4eOHMK IJIsl CTYAEHTOB MNPO(eCCHOHAIBHBIX 00pa3oBaTEeIbHBIX
opranuzanuii-M.: Akagemus, 2022

HNHuTepHeT-pecypcesl
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main.htm
http://yuspet.narod.ru/disMeh.htm

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

3.3 AKTHBHbBIE " HHTEPAKTHUBHLIC oﬁpasoBaTenLHme TEXHOJOTUH, UCITOJIb3YEMBIC B
AYJIUTOPHBIX 3AHATHUAX:

HpO6JI€MHa$I JICKOWA, HWHTCPAKTHBHAA  OSKCKYpCHUsA, TCXHOJOrusd MaJblX TIpynra, CcEMuHap,
MYHBTI/IMG,Z[HI;'IHHH IIpE3CHTAl A, ACJI0Bas UIpa.

3.4. Ilpu peaquzauuu 00pPa3oBaTeJIbLHONH MPOrpaMMBbI MOKET MPUMEHATBHCS DJIEKTPOHHOE
06yqu1/Ie U JUCTAaHIITMOHHBIC O6pa3OBaT€JIbHBIC TCXHOJIOI'uu.

3.5. KagpoBoe o0ecnieuenue

OOpazoBaTenbHass ~ OpraHu3alys,  OCYLIECTBIAIONMIAs  OOpa3oBaTENbHYI  JEATEIBHOCTD,
peanu3yomas OCHOBHYIO 00pa3oBaTEeNbHYIO MPOrpamMMy, YKOMIUIEKTOBAHO KBaJIM(UIIMPOBAHHBIMU
KaJpamMH. YpPOBEHb KBaIM(PHUKAIMK TMpernojaBareiss MO JUCIHUILINHE COOTBETCTBYET: BbICIIIEE
npodeccuonansHoe obpazoBanue, COOTBETCTBHE YPOBHS KBaTH(PHUKAIMU paOOTHUKA 00pa30BaTEILHOM
OpraHu3aiuy TpeOOBaHUSM, MPEAbSIBIIEMbIM K KBATU(UKALMOHHBIM KaTETOPHSIM.

KBanudukanus neparornyeckux pabOTHHUKOB OPraHMU3aLUi, OCYIIECTBISIIOIUX 00pa30BaTEIbHYIO
NeSITeNIbHOCTD, OTPAXKAEeT:

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

e chOpPMUPOBAHHOCTh T'YMAHUCTHYECKOW  MO3WIMH, TO3UTHBHOW  HAMpPaBICHHOCTH  Ha
MeJarorn4ecKyro 1eTeIbHOCTh;

e O0IyI0 KyJbTYpY, OIPEIEISAIONIYI0 XapaKTep H CTWIb IeJarorH4ecKor e TebHOCTH,
BIIHSIFOIYFO HA YCIEITHOCTH TearOTHIeCKOTro OOIIEHHS U TIO3UIUIO TIe1arora;

® CaMOOPTraHM30BAHHOCTH, SMOIMOHAIBHYIO YCTOWIHBOCTD.

Y nmeparormyeckoro paOOTHHKA, pPEaJM3YIOLIETO OCHOBHYIO OOpa30BaTENbHYIO IPOrpaMmy,
chOpMHUPOBAaHbI OCHOBHBIE KOMIIETEHIIMH, HEOOXOAUMBIE aJisi 00ecreyeHHs peanus3aluu TpeOoBaHUN
@denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHIAApTa MW YCHEUIHOTO  JOCTH)KEHUS
00y4aroIUMUCs TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS OCHOBHOW 00pa30BaTENbHOM MPOrPaMMBbl, B TOM
YHCIIe YMEHUS:

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

® OCYIIECTBIISITh CAMOCTOSITENIBHBIA MOMCK M aHaNIW3 MH(pOpMAMHU C TOMOIIBIO COBPEMEHHBIX
1H(GOPMaLIMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

e paspabaThiBaTh MPOrpaMMBbl YYEOHBIX IMPEIMETOB, KypCOB, METOJAWYECCKHE U JUIAKTUYCCKHE
MaTepuasbl, BbIOMpaTh Y4YEOHUKHM M  Y4eOHO-METOAMYECKYI JIMUTEpaTypy, pPEKOMEHIOBaTh
00y4aroImuMcs JTOTIOJIHUTENbHbIE HCTOYHUKU HH(OPMAIMH, B TOM YHCIJIE HUHTEPHET-PECYPCHI;

e BHIABISTH M OTpakaThb B OCHOBHOM 00pa3oBaTelbHON MporpamMme CHEIU(PHUKY OCOObIX
o0pa3oBaTeNbHbIX MOTPEOHOCTEH (BKIIOYAsl perHoHaNbHbIC, HAIIMOHANBHBIE U (MJIU) 3THOKYJIbTYpPHBIE,
JUYHOCTHBIE, B TOM YHCJIe TOTPEOHOCTH OJIAPEHHBIX AETEeH, AeTell ¢ OrpaHMYCHHBIMH BO3MOKHOCTSIMU
3/I0pOBBS U IeTeH-MHBAINU/IOB);

® OpraHW30BBIBATH M COINPOBOXKIATH yUEOHO-HCCIIEOBATEIBCKYI0 M MPOEKTHYIO NESATEIHHOCTD
00y4YaroImuXxcs, BBITOJHEHHE UMH WHAUBHUYaTBHOTO IPOEKTA;

® peaNM30BBIBATH IMEJArOTUYECKOE OIICHWBAHHUE ICSATEIBHOCTH OOYYArOIIUXCS B COOTBETCTBHUHU C
TpeboBanusmMu CTaHgapra, BKIIOYAs: MNPOBEACHUE CTAPTOBOW U IMPOMEXKYTOUYHOM JIMAarHOCTUKH,
BHYTPUKOJUIE[DKHOTO ~ MOHUTOPUHTA,  OCYIIECTBJICHHE  KOMIUIEKCHOM  OIEHKM  CIOCOOHOCTH
o0Oydaromuxcsi perarb y4eOHO-PAKTUYECKHEe W y4eOHO-TI03HABATENbHBIC 3aJa4M; HCIIOJIb30BAHHE
CTaHJIaPTU3UPOBAHHBIX M HECTAaHAAPTU3UPOBAHHBIX PabOT; MPOBEJCHUE MHTEPIPETalUd Pe3yIbTaToB
JOCTIDKEHHH 00yUaromumxcs;

e ycnosb3oBaTh Bo3MokHOCTH MKT, paboTarh ¢ TEKCTOBBIMH pPElaKTOpaMH, 3JIECKTPOHHBIMH
TabIUIAMU, SJIEKTPOHHOM MOUTON M Opay3epaMu, MyJIbTUMEIUINHBIM 000py10BaHHEM.

HenpeppiBHOCTE MpodeccHOHANIbHOTO pa3BUTUS PAOOTHUKOB OpraHU3allid, OCYIIECTBIISIOLIEH
00pa3oBaTeNbHYIO JIEATEIBbHOCTh, peAM3yIOIlell OCHOBHYIO OOpa30BaTE/IbHYIO MPOTrPaMMy CpEIHEro



obmero oOpa3oBaHws,

o0ecreynuBaeTcs OCBOCHHEM WMHU JOITOJIHUTCIIBHBIX HpO(beCCI/IOHaJ'IBHBIX

IpoTrpaMM o MPOoUIIIO MEAArOrHYECKON AEATEIBHOCTH HE PEKE YeM OAMH Pa3 B TPU T0/1a

4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATITAHBI

KoHnTpons ¥ oLeHKa pe3yibTaToB OOyYEHHUs OCYLIECTBISETCS MpEnojaBaTeleM B IpoLecce
npoBeeHUsT J1a0OpaTOPHBIX M NPAKTUYECKUX 3aHATHH, TECTUPOBaHMSA, a TaKKe BBIIOJHEHUS
00y4JarIUMUC WHAUBUAYAIbHBIX 3aJlaHUuM, TPOEKTOB, HccienoBaHui. Pe3ynbTaThl 0O0yueHus
OMpeNeNIsII0T, 4TO OOydarommecs JOJDKHBI 3HaTh, MOHUMATh M JE€MOHCTPUPOBATh IO 3aBEPIICHUU
W3YYEHHUS] TUCITUIUINHBL.

s popMuUpOBaHMsA, KOHTPOJISI U OLEHKH Pe3yJbTaTOB OCBOEHHUs] y4eOHOI IHCHMIIJIMHBI
HCIO0JIB3YeTCSl CHCTeMAa OLeHOYHBIX MEePONPUATHI, MPeACTABIAIONIasA CO00H KOMILJIEKC YU4eOHbIX
MepONpPUATHH, COIIACOBAHHBIX C pe3yJbTaTaMH 00y4YeHUs] M COPMYJHPOBAHHBIX C YYeTOM
®PI'OC COO (mpeameTHbIe pe3yabTaThl N0 aucuumiuge) u ProcC CIoO.

Ne OK

Mopyas/
Paznen/Tema

Pe3yabTat 00yueHust

Tunbl 01leHOYHBIX MEPONPUATH A

I | OcHoBHOE coep:kaHue

1 Paszgen 1. OCHOBBI e
0a3oBbIe MOHATHS 1
CTPOEeHHUsI BelecTBa
3aKOHbI XUMHUH
1.1{ OK 01 |Crpoenue CocTaBisiTh 1. Tect «CTpoeHue aTOMOB XMMHUYECKHUX IEMEHTOB U
aTOMOB XUMHUYECKUe (GOpMysbl |[IPUPOAA XUMHUYECKON CBSI3H».
XUMHYECKUX COCTUHEHUH B 2. 3aauy HA COCTABJICHUE XUMUYECKUX (OpMYIT
3JIEMEHTOB U COOTBETCTBHH CO JIBYXaTOMHBIX COEMHEHHI (OKCUIOB, CYIb(UIOB,
npupoaa CTETICHbIO OKUCIICHNUS  |THIPUIOB U T.IL.).
XUMHYECKOH XUMHYECKUX 3. 3amaHus Ha MCTIONBb30BaHNE XUMUIECKOM
CBA3U 9JIEMEHTOB, UCXO/A U3 |CHUMBOJIMKM U Ha3BaHUI COEMHEHHH 110
BaJICEHTHOCTHU U HOMEHKJIaType MEXAYHapOJIHOIO COI03a
3NEKTPOOTPUIIATENFHOC |TEOPETUIECKOM U MPUKIIAAHON XUMHUH U TPUBHUAIBHBIX
™ Ha3BaHUH JUISL COCTABICHUS XUMUYECKUX (POPMYIT
IBYXaTOMHBIX COEIUHEHHH (OKCUIOB, CYIb(HIOB,
THIPUIOB U T.II.) U APYTHX HEOPTaHUYECKUX
COEMHEHNH OTJENbHBIX KIacCOB
121 OK 01 |Ilepuoanueckuii|XapakTepu30BaTh 1. Tect «Merannnueckre / HEeMETaITHYECKHE
OK 02 |3akoH u XUMUYECKHUE DJIEMEHTHI |CBOMCTBA, DJIEKTPOOTPHUIIATENILHOCTD U CPOACTBO K
tabmuua .M. B coOTBETCTBUM C HX 3JIEKTPOHY XUMHUYECKUX JIEMEHTOB B COOTBETCTBHE C
MenneneeBa MOJIO’)KEHHEM B WX 3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B

TEePUOIUIECKON
CHCTEME XUMHYIECKHUX
anemenToB /.M.
Meupeneesa

MIEPUOANYECKON CUCTEME XUMUIECKIX IIIEMEHTOB
H.N. Menneneepay.

2. IlpakTrueckue 3a1aHNs Ha YCTAHOBJICHUE CBS3U
MEXIY CTPOCHHUEM aTOMOB XUMUYECKUX 3JIEMEHTOB U
NEPUOJUICCKUM U3MCHCHUEM CBOMCTB XMMHUYECKHX
JJIEMEHTOB U UX COCZ[I/IHGHI/Iﬁ B COOTBETCTBUU C
ronioxkeHueM Ilepuoanaeckoii cucreme.

3. [IpakTHKO-OPHEHTHPOBAHHBIE TEOPETUIECKHUE
3aJaHus Ha XapaKTCPU3aluio XUMUYCCKUX 3JICMCHTOB!
«Merannnueckre / HEeMETaJLTNYEeCKUE CBOWMCTRA,
ANEKTPOOTPHUIIATENIEHOCTD M CPOJCTBO K AIEKTPOHY
XUMHYECKUX JJIEMEHTOB B COOTBETCTBHE C FIX
SJEKTPOHHBIM CTPOCHHUEM U IMOJIOKEHUEM B
MEPUOIUYECKOM CUCTEME XUMUYECKUX JIEMEHTOB




.. Menneneesa»

2 | Pazgen 2. Xumnueckue |XapakTepu3oBaTh
peakuuu THIbI XHMUYECKUX Koutpoabnast pagora
N «CTpoeHne BellecTBa U XUMHYECKHE PeaKIum)
peaknmi
2.1 OKO01 |Tumsr CoCTaBIIATh PeaKIinu 1. 3agaun Ha cOocTaBlIeHUE YPaBHEHUN PEaKITHiA:
OK 04 |xumHuecKux COEIUHEHHA, — COeTMHEHUS, 3aMEILEeHHs, Pa3I0KEeHHsI, 00MEHa;
peaxuuit pasyiokeHus, OOMeHa, |— OKUCIUTEIHHO-
3aMelIeHNS, BOCCTAHOBHTEJIBHBIX PEAKIIHH C MICTIOIb30BaHUEM
OKHUCIIUTEIBHO- METO/Ia 3JIEKTPOHHOTO OaaHca.
BOCCTaHOBHUTEJIbHBIC 2. 3ajauy Ha pacyeT Macchl BEIIECTBA WK 00bEMaA
peakuuu ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIL[ECTBA, Macce
w1 00BEMY OJTHOTO U3 yYaCTBYIOIIUX B PEAKIIUU
BEILECTB; PACUETHI
Macchl (00bEéMa, KOJTMYECTBA BEIIEeCTBA) IPOIYKTOB
PEaKLny, €CIIU OJHO U3 BEILECTB UMEET IPHUMECH
2.2 Onextponutnue |CocTaBiasATh ypaBHeHUs |1. 3afaHus Ha COCTABIEHHUE MOJIEKYJISPHBIX U HOHHBIX
cKas XUMUYECKUX PEAKIIMA  |peaKIui ¢ y4acTHEM KHUCIJIOT, OCHOBAHUI U COJIEH,
JUcconuanys 1 |MOHHOTO 0OMeHa C YCTAQHOBJIEHUE U3MEHEHUS KUCIOTHOCTH CPEIbI
MOHHBIN OOMEH |y4acTHeM 2. JTabopaTtopHast paboTa "TUIbl XUMAYEeCKUX
HEOPraHUYECKUX peakuuit"
BEIIECTB
3 | Pazgen 3. CtpoeHue u HccaenoBats KonTpoasnas padora
CBOJICTBA cTpoeHMe H cBOiicTBa |«CBOICTBAa HEOPraHUYECKHUX BelIeCTB)»
HEOPraHn4YecKuX HEOPraHu4ecKux
BelleCTB BeleCTB
3.1 OK 01 |Knaccudukanus |Knaccudummuposath 1. Tect «HoMeHKkNaTypa 1 Ha3BaHUE HEOPTaHUYECKUX
, HOMEHKJIaTypa |HeopraHmdeckue BEILIECTB UCXOJISl U3 UX XHMUYECKOW (hOPMYIIbI WIIH
U CTpOEHHUE BEIIeCTBa B COCTaBIICHHE XUMHUYECKOH (POPMYIIBI HCXOAS U3
HEOPraHWYECKH |COOTBETCTBUH C MX Ha3BaHMS BEIIECTBA [0 MEKAYHAPOIHOMN Nin
X BEILECTB CTPOEHHEM TPHUBUAJILHONH HOMEHKJIAType».
2. 3agauu Ha pacueT MacCOBOU JOIU (MaccChl)
XUMHUYECKOTO 3JIEMEHTA (COEITMHEHHS) B MOJIEKYJIe
(cmecnm).
3. [IpakTrueckue 3aaHus 1Mo Ki1accupuKaIuy,
HOMEHKJIaType U XUMUIECKUM QopMyiam
HEOPraHWYECKUX BELIECTB Pa3INYHbIX KJIACCOB.
4. lpakTHueckre 3aaHus Ha ONpeieNieHIe
XUMHYECKOM aKTHBHOCTH BEIIECTB B 3aBUCUMOCTH
BU/1a XUMHUYECKOHN CBSI3M U TUIIA KPUCTAIIIMYECKOI
peleTKu
32| OK01 |®Dusmko- YcraHaBIMBaThH 1. Tect «OCOOEHHOCTH XMMHYECKUX CBOMCTB OKCHIOB,
OK 02 |xumuueckue 3aBUCHMOCTH (PM3UKO- |KHCIIOT, OCHOBaHHH, aM(DOTEPHBIX TUAPOKCHIOB U
CBOMCTBa XUMUYECKUX CBOMCTB  |COJIEH».
HEOPraHW4YEeCKU |HEOPraHMYECKUX 2. 3agaHus Ha COCTABJICHUE YPAaBHEHUI XMMUYECKUX
X BEIECTB BEIIECTB OT CTPOCHUSI  |peaKkluil ¢ yuacTHEeM MPOCTHIX U CIIOKHBIX
aTOMOB M MOJIEKYJ, @  |HEOPTraHMYECKUX BELIECTB: OKCHA0B METAJUIOB,
TaKXKe TUIA HEMETAJIJIOB ¥ aM(OTEPHBIX JJIEMEHTOB;
KPUCTAJUTHIECKON HEOPTaHWYECKUX KUCIIOT, OCHOBAaHUH 1 aM(pOTEPHBIX
pemeTKu THIPOKCHIOB, HEOPTAaHUYECKHUX COJIEH,
XapaKTEePU3YIOLINX UX CBOWCTBA U CIIOCOOBI
[IOJTyYEHUSI.
3. [IpakTHKO-OPHEHTHPOBAHHBIE TEOPETUUECKHUE
3aJaHMs Ha CBOWCTBA U MOJyYeHNE HEOPTaHUUECKUX




BC€IICCTB

33| OK01 |HMnmentudukamu |HcciaemoBars 1. IIpakTUKO-OpUEHTHPOBAHHBIE 3aIaHUS TI0
OKO02 |a KAUECTBEHHBIE PEAKIUU |COCTABIICHUIO XUMUYECKUX PEAKIMH C y4acTUEM
OK 04 |HeopraHm4ecku |HEOPraHWYECKHUX HEOPraHUYECKUX BEIIECTB, UCTIOJIB3YEMBIX IS UX
X BEIECTB BEIIECTB WAeHTH(OUKALINN.
2.JIaboparopHnas pabota: “UaeHTHdUKAIINS
HEOPraHWYECKUX BEIIECTB”
4 | Pa3nen 4. CtpoeHue u HccaenoBath KouTtpoannasi padora
CBOIICTBA OPraHMYeCKHUX |CTpPoeHHe M cBoiicTBa |«CTpoeHHe M CBOIiCTBA OPraHUYeCKHX BeleCTB»
BellecTB OpPraHu4YecKux
BeIeCTB
4.1| OK 01 |Knaccuduxarus |Knaccudummponars 1. 3aganust Ha COCTABJICHUE Ha3BAaHUIN OPraHUMYECKIX
, CTpPOEHHE U OpraHUYecKue COEIMHEHHH TI0 TPUBUATBHOHN HITH MEXIYHAPOIHOM
HOMEHKIIaTypa |BellecTBa B CHUCTEMaTHIeCKO HOMEHKJIaType.
OpraHUYecKUX |COOTBETCTBUU C UX 2. 3aaHus Ha COCTaBJIEHHE TIOJHBIX U COKPAIIEHHBIX
BEIIECTB CTPOEHHEM CTPYKTYPHBIX (POPMYJT OPraHUUECKUX BEIECTB
OTJIENTBHBIX KIIaCCOB.
3. 3agaun Ha omnpeAesIeHrne IPOCTeTIeH GopMyIThl
OpPraHWYECKON MOJIEKYJIbI, UCXOJI U3 DJIEMEHTHOTO
cocrana (B %)
42| OKO01 |CsoiicTBa YcranaBnuBaTh 1. 3amanus Ha cOCTaBICHNE YPAaBHEHUHA XUMUYECKIX
OK 02 |opraHuuecKkux [3aBUCHUMOCTH (PH3MKO- |peakUuil ¢ y4acTHeM OpraHMYeCKHUX BEHIECTB Ha
OK 04 |coenuHeHumii_ XUMHUYECKUX CBOMCTB  |OCHOBAaHUHU UX COCTaBa U CTPOCHHUSI.
OpraHWYeCcKUX BEeIIecTB |2. 3aAaHus Ha COCTABIICHHE YPAaBHEHUN XUMHYECKUX
OT CTPOCHHMSI MOJIEKYJI  |pEaKLUil, HIUTFOCTPUPYIOIINX XUMUYECKHE CBOWCTBA €
y4eTOM MEXaHHW3MOB MPOTEKAHUS JAaHHBIX PEAKIIHNA U
TeHETUYECKON CBSI3W OPTaHUIECKHUX BEIECTB PA3HBIX
KJIACCOB.
3. PacueTrHsble 3a71auu 110 YpaBHEHUSIM PEAKIIHIA C
ydacTHeM OpTaHHYECKUX BEIIECTB.
4. JlabopaTtopHoe 3austue “TlpeBpamieHus
OpPTaHMYECKHX BELICCTB PH HarpeBaHuu"
43| OK01 |Hnearnduxamu |MccmenoBarh 1.IIpakTHKO-OpHEHTHPOBAHHBIC 3aTaHUS 10
OK 02 |a opraHn4ecKuX |KaueCTBEHHbIE PEAKIH |COCTABICHUIO XUMUIECKHUX PEaKINi C y9acTHEM
OK 04 |BemecTs, ux OpraHUYECKUX OpPTaHMYECKHX BEILIECTB, B T.U. HCIOJIb3YEMBIX AJIS HX
3HaYCHHE U COCIMHEHH OTIENbHBIX |HIeHTH(HUKAIIMY B OBITY U MPOMBIIIJICHHOCTH.
MPUMEHEHNE B |KJIacCOB 2.JIaboparopHnas pabota: “UaeHTHdUKAINS
OBITOBOH H OpPraHWYECKUX COCUHEHNH OTAEIbHBIX KJIacCOB”
MPOU3BOACTBEH
HOI1
JIeSITENTbHOCTH
YeloBeKa
5 | Pa3znmeax 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3IHYHBIX
TepMOAMHAMHUYECKHE ¢akTOpOB Ha
3aKOHOMEPHOCTH paBHOBecHe U
NPOTEKAHUSA CKOPOCTh XUMHYECKHX
XHMHYECKHX peaKIuii peaknmi
5 | OK 01 |Ckopocth XapaKkTepu3oBaTh [IpakTHKO-OpUEHTHPOBAHHBIE TEOPETUUECKUE 3a1aHUS
OK 02 |xuMHUeCKUX BIIMSIHHE KOHIICHTPAINY |Ha aHAN3 (DaKTOPOB, BIUAIONINX HA N3MEHEHHE
peaxiuii. pearupyronrx BemecTB |CKOpOoCTH XUMUYeckol peakuuu. [Ipakruko-
Xumudeckoe Y TeMIIepaTyphl Ha OpHEHTHPOBAHHBIE 33aJ]aHVsI Ha TPUMEHEHHNE MTPUHIINTIA
paBHOBecHE ckopocTh xumuueckux |Jle-Illarense mis HaxoXKI€HHUs HAIMlpaBJIEHUS




peakuui
XapaxkTepuzoBaTh
BJIMSIHUE U3MEHEHUS
KOHLIEHTPALUK
BEILECTB, PEAKIIUU
cpednl ¥ TEMIIEPATYPhI
Ha CMEIICHHE

CMEIICHHS PABHOBECHUS XUMUYECKON peakiuu 1
aHanu3 (GaKkTOPOB, BIUIIOMINX HA CMEIIICHUE
XUMHYIECKOTO PaBHOBECHS

XUMHYECKOTO
paBHOBecHs
6 | Pasnen 6. PacTBopsl HccaenoBath
HCTHHHBIE PACTBOPHI C
3aIaHHBIMU
XapaKTepuCcTHKAMU
6.1 | OKO01 |IIonsaTue o Pasnuuate uctuHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 |pacTBOpax pacTBOpHI 2. IIpakTHKO-OpUEHTHPOBAHHbBIE PAaCUETHBIC 3aJaHUs
Ha JTUCTIEPCHBIE CUCTEMBI, UCTIONb3yeMbIe B OBITOBOH 1
MIPOU3BOJCTBEHHON NEATENFHOCTH YEI0BEKa
6.2| OK01 |Hccmenoanme |UccaemoBars pu3mko- |JIabopaTropHoe 3aHATHE
OK 04 |cBoiicTB XUMHUeckue cBoiicTBa |“IIpuroroBieHue pacTBOpoB”
pacTBOpoOB HCTUHHBIX PACTBOPOB
II | IIpodeccuoHAILHO-OPUEHTHPOBAHHOE COJepKaHNe (CoAepKaHue TPUKJIAAHOTO0 MOLYJIs1)
7 | Pazpmen 7. OuennBaTh 3ammuTa Kelica (¢ yueTrom Oyayuiei
Xumus B ObITY U NocjaeCTBHA ObITOBOH |MpodeccHOHAIBLHOM AeATeIbHOCTH)
NPOU3BOACTBEHHOM U MPOU3BOJACTBEHHOMH
eI TeJbHOCTH AesITeJbHOCTH YeJI0BeKa
YyeJIOBEeKa ¢ no3uumii
9KO0JIOTHYECKOM
0e30MmacHOCTH
OK 01 |Xwumus B ObiTy |OrieHUBATH Keiic (c yaerom Oynymiei mpodeccuoHanbHOM
OK 02 u MIOCJIC/ICTBUS OBITOBOM U | ACSITETLHOCTH)
OK 04 |mpou3BOACTBEH |MPOM3BOJCTBEHHOM Bo3MoXKHBIE TEMBI KEWCOB:
OK 07 |Hoil nesiTensHOCTH deroBeka | 1. [lorerienne kimMaTa u BEICBOOOYKAECHNE Ta30BbIX
IIK 1.3. |meATenpHOCTH  |C TIO3MITH TUJIPaTOB CO JIHA OKEaHa.
YeoBeKa 9KOJIOTUYECKON 2. Byayuiie maTepuainsl JUisl aBUa-, MallliHO- U
0e3omacHOCTH MpUOOPOCTPOCHHUS.
3. HoBble MaTepuaibl Jis1 COTHEYHBIX OaTapeit.
4. JlexkapcTBa Ha OCHOBE PACTUTEIHHBIX MIPETapaToB
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