l'ocynapctBenHoe OropkeTHOE yupexkaeHne Kanuaunrpaackoit oomactu
npodeccroHangbHas 00pa3oBaTelibHas OpraHu3anus
«TexHonornueckul KOJIIEIK»

PABOYASI TIPOTPAMMA YYEBHOM JUCHUTIJIMHBI
OY1.06 XUMUS
JUTSL CIICITUATIBHOCTH
19.02.11 TexHonOrMs NPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS

npoPpuib NpodheccuoHaILHOr0 00pa3oBaHus —
€CTECTBEHHOHAYYHBIN

O0bem nporpammsl — 184 yaca

dopma NpOMeKYTOUHON ATTECTALNH —
DK3aMeH

CoBertck,
2023 roxn



CoracoBano

3aBEIYIOIIHH Y4eOHO-METOIMUECKHUM OTIEIOM
KLl il H.A. UBaruknna

31 aBrycra 2023 rox
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«Texnosornueckuii KOJUIEIKY,

nporokost Ne 1 ot 31 asrycra 2023 rox



1. IMACIIOPT PABOYEWM ITPOTPAMMBI
YYEBHOM JUCHUTLJIMHBI
OY1.06 XUMUA

1.1. O6saacTh NnpuMeHeHusi pado4eil MPoOrpamMmbl

PabGouass mporpamma (manee Ilporpamma) yueOHOM AMCIHHUIUIMHBI TMPOTPAMMBI  MOATOTOBKU
crienanucToB cpennero 3BeHa B cooTBeTcTBUM ¢ DPI'OC mo cnenmanbHocTH 19.02.11 TexHonmorus
IPOAYKTOB THMTAHHUS M3 PACTUTEIBHOTO ChIPbs, YKpPYNHEHHas rpymnmna crneuuraibHocted 19.00.00
[TpombIliIeHHAs SKOTOTHS U OMOTEXHOJIOTHH.

1.2. MecTo AuCHUIIMHBI B CTPYKType  HNPOrpaMMbl MOATOTOBKH CHEIHAJMCTOB CpPeIHero
3BeHa: [Iporpamma mucrummael OY .06 Xumuss  BXOAUT B 0011€00pa30BaTeIbHBIA YUSOHBIN ITHUKII,
noauuki OOs3arenbHble yueOHble TUCHUIUIMHBL. CBS3b ¢ IpYyrumMu yueOHbIMM qucuumiauHamu: OY/1.13
Marematuka, OY J1.07 buonorus.

ATTecTauus IMCUMILTHHBI

Peanuzamuss  mporpammel  aucuuruinael - OV .06 Xumus COMPOBOXKIAETCS TEKyllel u
IIPOMEKYTOYHOM aTTECTAlUEH.

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

* ONpoC, KOHTPOJIbHAs paboTa, TECTUPOBAHUE

* OIICHKA BBINOJIHEHHUS 33/IJaHUs Ha MPAKTUYECKOM 3aHITHH;

* BBINIOJTHEHHE MUCHMEHHOTO 33/IaHUS Ha 3aHSATUU WM CAMOCTOSTENILHON paboTe;

Ileproau4HOCTH TEKYUIEH aTTeCTAIUN:

* OIpOC — €XKETHEBHBIN (TP 3aKpEIUICHNUN, TOBTOPSHUH MaTepHraia);

* MpaKTHYeCKoe 3aHsATHE (O/IHA OIICHKA HA KAXKJIOM IMPAKTUYECKOM 3aHSITHH )

* BBINOJHEHUE MUCHMEHHOTO 33JIaHUs Ha 3aHSATHHM — OJHA OLIEHKA 33 KaXX/10€ MHUCbMEHHOE 3aHsTHUE:
MIPOBOJIUTCS B KOHIIC H3yYCHHON TEMBI;

* BBINIOJTHEHHE CAMOCTOSATEIHHON PaOOTHI — OIIEHKA 32 KAXKIYI0 CAMOCTOSITENIbHYIO padoTy;

* TECTUPOBAHUE — OLIEHKA 32 KAXK/IbI TECT MOCie U3y4YeHUs pa3iena.

W3ydyeHne AMCUMITIIMHBI 3aKAaHYUBAETCS IPOMEKYTOUHON aTTectanueil B popme sK3aMeHa BO BTOPOM
CeMeCTpe MEPBOro Kypca 00y4eHHUs Mo MporpamMme, KOTopasi yCTaHOBJICHA yUeOHBIM TUTAHOM.

[Topsimox mpoBesieHHsI 3K3aMeHa ornpeaensercs: (OHIOM OLIEHOUHBIX cpeacTB no aucuurnHe OY/1.06
Xumusl.

1.3. Llesin 1 nu1aHupyeMble pe3yJibTAThl OCBOEHHS TUCHUIINHBI

®opMHUpPOBAHUE Y CTYJIEHTOB IMPEACTABICHUS O XMMHUUYECKOW COCTABISIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpPAa KaK OCHOBBI TNPHUHATHS PEHICHUH B J>KU3HEHHBIX U MPOHW3BOICTBEHHBIX CUTYAIUSAX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHON cperie.

3agauu AMCUMIIMHBI:

1) chopmupoBaTh MOHMMAaHKUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XMMHUYECKUX MPOIECCOB U SBICHUN B
OKpYyXarollel cpeae, LEIOCTHOM HAyyHOM KapTHHBI MHpa, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (OPMYJIbI HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB, YPABHECHHS
XUMHYECKHX peakiui, OOBSACHATh HUX CMBICI, HWHTEPIPETHPOBATh PE3yIbTaThl XUMHUYECKUX
AKCTICPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEICHUS MPOCTEUIINX XUMHUYECKUX OSKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM € COOJIIOJIEHUEM TpaBUil OE30MacCHOTO OOpallleHUs] ¢ BELIECTBAMHU U JaOOPATOPHBIM
00opyaoBaHUEM;

4) pa3BUTh yMEHHUS HCHOJIB30BaTh HWH(POPMAIIMIO XUMHYECKOTO XapakTepa W3 pPa3IudHBIX
HMCTOYHHUKOB;

5) chopMupoBaTh YMEHHsI MPOTHO3UPOBATH TMOCIEACTBUS CBOEH MEATETLHOCTH W XMUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copMupoBaTh MOHUMAHNE 3HAYMMOCTH JTOCTHKEHUN XUMUYECKOW HAYKH M TEXHOJOTHUU IS
pa3BUTHS COLIMATLHON U TIPOU3BOACTBEHHOM cdep.



1.2.2. IlnanupyemMble pe3yJibTaThl 0CBOECHHS 0011e00pa3oBaTebHON AUcHUILVIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa u HaumeHoBaHue
¢popmupyembIx
KOMIIeTeHIH i

Ilnanupyemble pe3yJbTaThl 0CBOEHUS M CIUNITNHBI

Oomme

I[HCIII/IHJ'IHHapHLIe

OK 01. Bri6upats
CIOCOOBI pelIeHHUS
3a1a4
poheCCHOHAIBHOM
JeSATeTbHOCTH
NPUMEHHUTEITFHO K
Pa3ITMYHBIM
KOHTEKCTaM

B yacTun TPYAOBOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K TpPyAY, OCO3HAaHUE LEHHOCTH
MacTepcTBa, TPy AoIo0Hue;
- TOTOBHOCTh K  AaKTHBHOH  JESATEIHbHOCTH

TEXHOJIOTUYECKONM M COLMAJIbHOM HampaBIE€HHOCTH,
CIOCOOHOCTh  MHHIIUHUPOBATH, IJIAHUPOBATh U
CaMOCTOATENIbHO BBINOJIHATH TAKYIO J€STebHOCTD;

- MHTEpPEC K Pa3Iu4HbIM cepam npodeccuoHanbHON
JICSATCILHOCTH,

OBJagenue YHUBepPCaJIbLHbIMU yueOHbIMH
NMO3HABATEeIbHbIMU 1€l CTBUSIMU:

a) 0a30BbI€ JIOTHUYECKHE AeiiCTBHS:

- CaMOCTOSITENIEHO (hopMynupoBaTh "
aKTyaIM3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIH TMPHU3HAK WU
OCHOBaHHWS [UIsi CpaBHEHWs, KiIacCUUKAUN U
0000I11IeHH S

- OmpemeNnsaTh  LETH  JeATENbHOCTH,  3aJaBaTh

napameTpbl U KPUTEPUU UX JOCTUKEHUS;
- BBIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOpPEYHUS B
paccMaTpuBaACMBIX SIBJICHUAX

- BHOCHUTH KOPPEKTHBBI B JCSATEIBHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB IIEJSIM, OLIEHUBATHh PUCKU
MOCJICCTBHI JCITCIIFHOCTH,

- pa3BUBaTh KpPEaTUBHOE MBILIUICHUE MPHU PEUICHUU
JKU3HEHHBIX MPOOIIeM

0) 0a30BbBIE MCCIIEI0BATENbCKIE JeHCTBHS:

- BJIAJIETh HABBIKAMU Yy4eOHO-HCCIEIOBATEIHCKONH U
MIPOEKTHOW JAESITEIbHOCTH, HABBIKAMU PAa3peLLICHUs
po0JeMm;

- BIIQJIETh CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOIINe
MOHATUS (XUMUYECKHH JJIEMEHT, aTOM, 3JIeKTpOHHas 00oloYka aroma, s-, p-, d-
3IEKTPOHHBIE opouTanu aTOMOB, HOH, MOJIEKYJIa, BQJICHTHOCTb,
AIEKTPOOTPUIIATEIHHOCTD, CTCTICHh OKHUCIICHUS, XUMUYIECKasl CBSI3b, MOJIb, MOJIIPHAS
Macca, MOJIAPHBIH 00bEeM, YIICPOIHBIA CKeleT, QYHKIMOHANbHAS IPYIINa, PajuKal,
M30MEpHsl, U30MEPBI, TOMOJIOTMYECKUI Psill, TOMOJIOTH, YITIEBOAOPOIbI, KUCIOPOA- U
azoTcofepiKalie COCIUHEHHUs, OMOJIOTHMYECKH aKTHBHBIE BellecTBa (YIJIEBOJIEI,
JKUpPBI, OCNKH), MOHOMEp, MOJIKUMEpP, CTPYKTYPHOE 3BEHO, BBLICOKOMOJEKYIISPHBIC
COCIMHEHUS,  KpUCTAUIMYECKas  pEIIeTKa, TUIMBl  XUMHYECKHX  PEeaKIui
(OKHCIIATETFHO-BOCCTAHOBUTEIIBHEBIC, YK30-M JHIOTCPMUUYCCKUEC, PEAKIIUH HOHHOTO
obMmeHa),  pacTBop, 3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOTUTHYECKAS
JIACCOIMAIINSI, OKHUCJIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHYECKOM pEaKIuH,
XUMHYECKOE PpABHOBECHE), TEOPUH M 3aKOHBI (T€OpHs] XUMHYECKOIO CTPOCHUS
opranudeckux emects A.M. byTiiepoBa, TeOpHst SIEKTPOTUTHICCKON TUCCOITHAIIAH,
nepuonudeckuii  3akoH  J[.MI. MenpgeneeBa, 3aKOH COXpaHCHHS  MacChl),
3aKOHOMEPHOCTH, CUMBOJHUYECKHN S3BIK XUMHH, (AKTOJIOTHYECKUE CBEICHHS O
CBOICTBax, COCTaBe, MONYyYEeHHH U OE30MaCHOM WCIOIb30BAHUN BaKHEHIIINX
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOW NEATEIILHOCTH
YEJI0BEKA;

- YMETb BBISBISTH XAPaKTEpHbIC NMPU3HAKKM U B3aUMOCBSA3b H3YUYECHHBIX IOHSATHUH,
MPUMEHATh COOTBETCTBYIOLIME IIOHATHUS IPU ONHMCAHMM CTPOCHHS M CBOMCTB
HEOPTraHUYECKUX M OPraHMYECKHX BEIIECTB H HX MPEBPAILICHUHN; BBISBIATH
B3aUMOCBSI3b XUMHMUYECKHX 3HAHUM C MOHATHUSAMU W TPEACTABICHUSIMH APYTHUX
€CTECTBEHHOHAYYHBIX MIPEMETOB;

- YMETh UCIOJF30BaTh HAUMEHOBAHUS XUMHYCCKUX COCIMHECHUHA MEXIYHAPOIHOTO
C0103a TCOPETUUYECKON M MPUKIATHON XUMUU U TPUBHAIBHBIC HA3BAHUS BaXKHEHIINX
BelIeCTB (ITHIICH, alleTHIIeH, TIHIEPHH, (heHOI, PopMalbIeTHI, YKCYCHAasT KHCIIOTa,
TJIMIAH, YTapHBIA Ta3, YTJICKUCIBIA Ta3, aMMHaK, TalleHas W3BECThb, HeTalieHas
M3BECTh, IMUThEBAs COJMA M JPYTHX), COCTaBIATH (OPMYJIBI HEOPraHUYECKUX U
OpPTaHMYECKUX BEIECTB, YPABHEHUS XMUMHUYECKUX pEaKIuil, OOBSICHATH WX CMBICI,
MOATBEPKJAaTh XapaKTEepHble XHMMHUYECKHE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIUMU




- BBIBIATH TNPUUYMHHO-CJIEJICTBEHHBIE CBSI3U U
aKTyaJU3upoBaTh 3aJady, BBIJBUTATh THUIOTE3y €€
pelIeHus, HaXOAUTh apryMeHTHI IS J0Ka3aTelIhCTBa
CBOMX yTBEpXIEHWH, 3adaBaTb MapamMeTpsl U
KPUTEPUU PEIICHHS;

- aHAJIM3UPOBATh MOJIIYYEHHBIE B XOJI€ PEIICHUs 3aJaun

PE3YIBbTATHI, KPUTUYCCKHU OLCHUBATh nux
JOCTOBCPHOCTD, ITPOTHO3UPOBATHL USMCHCHHE B HOBBIX
YCIIOBUSIX]

- YMeTh MEPEeHOCHTh 3HaHUS B TIO3HABATEIEHYIO H
MPaKTUIECKYIO 00JACTH KU3HENCATCIFHOCTH;
- YMeTb HHTErpUPOBAaTh 3HAHUA U3
MpeIMETHBIX 00TacTel;

- BBIJBUTATh HOBBIE WU, NPEJIaraTh OpUTHHAIHHBIE
IOAXOJBI U PELLICHUS;

- CITOCOOHOCTH MX HCITOJIb30BAaHUS B MIO3HABATEIILHOM
Y COLMAJIbHOM MPaKTHKE

pa3HbIX

SKCIIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUH XUMUYECKUX PEaKLIUIL;

- YMEThH YCTaHaBJIMUBATb MMPUHAJICIKHOCTD HU3YUCHHBIX HCOPTaHUYCCKUX u
OpraHWYEeCKUX BEIIECTB K ONpe[eNieHHBIM KjaccaM U TpYIaM COeIHHEHHH,
XapaKTEePH30BaTh UX COCTAB M BAKHEHIITNE CBOWCTBA; ONPENEISITh BHIBI XUMHUECKUX
CBs3ell  (KOBaJICHTHAas,  WOHHAs,  METa/UIM4ecKas,  BOJOPOJHAs),  THIIbI
KPUCTAJUTMYECKUX PEUISTOK BEIIECTB; KIACCH(PUIIMPOBATh XUMUIECKHE PEAKIIHU;

- cthopmupoBats TIPEJICTABIICHHUS: 0 XUMHUYECKOMN COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMHUH B IO3HAHWUM SIBJIEHUI IPUPOABI, B
(OpMUpPOBAaHUM MBIIUICHAS ©  KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIHHOU
TPaMOTHOCTH, HEOOXOMUMOW IJIsl PelIeHUs MPaKTHYECKUX 3a]ad M HKOJIOTHIECKH
000CHOBaHHOTO OTHOIIIEHHS K CBOEMY 37I0POBBIO M IPUPOTHON CpeJie;

- YMETh TIPOBOJIUTH PACUETHI 0 XUMHYECKUM (POPMYJIaM M YPaBHEHUSIM XUMHUECKHX
peaKIuii ¢ UCTIONIh30BaHNEM (PH3MUECKUX BEIWYHH, XapaKTEPH3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, O0ObeMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYCCTBA BCHICCTBA,; UCIIOJIB30BATH CUCTCMHBIC XUMUYCCKUEC 3HAHUA AJI IPUHATUA
pelieHuil B KOHKPETHBIX JKU3HCHHBIX CHTYAllMsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIpUMEHEHHEM

OK 02. Hcnons3oBath
COBpPEMEHHEIC
Cpe/CTBa MONCKA,
aHam3a u
WHTEPIIPETAIH
HHPOpPMAH U
UH(OpPMAITOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 32,144
npodeccnoHambHOMI
NeATeITbHOCTH

B o0J1acTH IEHHOCTH HAYYHOT'O MO3HAHUSA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH W OOIIECTBEHHOH MPAaKTHKH, OCHOBAaHHOTO Ha
JIMAJIOTe  KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B NOJUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHWE S3BIKOBOM M YHTATENbCKON
KYJbTYphl KaK CpEICTBa B3aUMOJACHCTBUS MEXIY
JIIOABMU U TIO3HAHUA MUPaA,

- OCO3HaHWE IIEHHOCTH HAyYHOW [esATeNHHOCTH,
TOTOBHOCTb OCYIIECTBIISTh MPOEKTHYIO u
KCCIIEIOBATEIBCKYIO JCSITENbHOCTh WHIUBUIYAIBEHO U
B IpyIIIE;

OBJagenue YHUBEPCAJTbHBIMHA Y4eOHbIMU

NM03HABATEILHBIMH AeCTBUAMU:

B) padoTa ¢ uHpopManHeii:

- BJaeTh HAaBBIKAMM IOJYyYEHHs WHPOpPMaLH U3
HUCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIBHO
OCYILECTBIISITh TOWCK, AHAIM3, CHUCTEMATHU3alMI0 H

- YMeTh IUIAaHWPOBAaTh W BBIMONHATh XHMHUYECKHH OKCIEPUMEHT (IIpeBpaIIeHus
OpraHUYECKUX BEIIECTB IPH HArPeBAaHUU, MOJIYUYEHUE JTUICHA U H3yUYCHHE €ro
CBOMCTB, KayeCTBEHHBIC PEAKLUMUU HA albJICTHABI, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypalus OCKOB TNpH HarpeBaHWU, I[BETHBIC PEaKIUU OCJIKOB; TPOBOJIHUTH
peaknuu MOHHOTO OOMEHA, OMpPENENATh CPEAy BOJIHBIX PAacTBOPOB, KauCCTBEHHBIC
peakuu Ha cyinbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; PeIlaTh
SKCIIEpUMEHTANIbHBIC 3a/1aun 110 TeMaM "Metamtsr" 1 "HeMeTamnel") B COOTBETCTBUH
C TpaBWIaMU TEXHUKHM O€30IaCHOCTH MpH OOpalieHMH C BEIIeCTBAMH U
J1a00paTOpHBIM  00OPYAOBAaHUEM;  TPEACTABIATh  PE3YJIbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucCHd ypaBHEHHH COOTBETCTBYIOIIUX pPEaKIMid U
(hopMyTUPOBATH BHIBOJIBI HA OCHOBE STHX PE3YJIHTATOB;

- YMETh aHAJIM3MPOBATh XUMHUYECKYH) HH()OpPMAILMIO, TOIy4aeMyl U3 pPa3HbBIX
HCTOYHHKOB (CpeJCTB MaccoBol uH(popmanuu, ceth MHTEpHET U npyrue);

- BIIQJIETh OCHOBHBIMH METOJAaMH HAYYHOTO ITO3HAHUS BEIIECTB W XHUMHUYECKHX
sIBJICHUH (HAOI0IeHNe, M3MEpPEHHE, SKCTICPUMEHT, MOJICITHPOBAHNE);

- YMETh MPOBOJIUTH PACUETHI M0 XUMHUECKUM (HOpMYJIaM ¥ YPABHEHUSM XHUMUYESCKIX
peakuii ¢ UCTIONb30BaHUEM (PH3MUECKUX BEIWYHH, XapaKTSPH3YIOIIUX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, OOBbeMa (HOpMalbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIOIH30BAThH CUCTEMHBIC XUMUYECKUE 3HAHUS JUIS IPUHATHUS




WHTEPIPETANI0O MHPOPMALUK PA3IUYHBIX BHIOB H
(hopM npeacTaBICHHUS,

- CO3/1aBaTh TEKCThI B PA3IMYHBIX opMarax ¢ yueToM
Ha3HaveHWss HMHGOPMAIMKH W IIEJIEBOH ayIUTOPHH,
BBIOHpas ONTUMAILHYIO (OPMY TMPEACTABICHUS U

BU3yaJIU3alNH;
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpMAIlMK, €€ COOTBETCTBHE IPAaBOBBIM U

MOpaJIbHO-3TUYECKUM HOpMaM;
- HUCIONb30BaTh CpeAcTBA HMH(OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B  pELICHHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpraHU3alMOHHBIX 33124 C COOII0IEHHEM TPeOOBaHUH
SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTUCHBI,
pecypcocOepekeHns, IpaBOBbIX W ITUYECKUX HOPM,
HOPM HH(OPMALMOHHONH 0€30MacHOCTH; BIIA/IETh
HaBBIKAMH PACIIO3HABaHMSA W 3alIUThl MH(OpPMAaLUH,
nH(GOPMAIOHHON 6€30MTaCHOCTH JIMYHOCTH;

pCHICHI/Iﬁ B KOHKPCTHBIX JXKU3HCHHBIX CUTYyalHUAX, CBA3AHHBIX C BCHICCTBAMU U HUX
MMPUMCHCHUCM

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATH U
paborats B
KOJUUIGKTHUBE H
KOMaHJe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPENEIECHUIO;

-OBNIQJICHUE HaBBIKAMH yYeOHO-HCCIEIOBATEILCKOMH,
MPOEKTHOU U COLMATIbHOM JEATENIbHOCTH;

Osianenne YHHUBEPCAIbHBIMHA
KOMMYHHMKATHBHBIMU J1eliCTBUSIMU:

0) coBMecTHAS AeITeJIbHOCTD:

- TOHMMaTh M  HCIOJb30BaTh MPEUMYIIECTBa
KOMaHIHOW 1 MHAWBUIYaJIbHON paOOTHL;

- T[pUHHUMATh 1I€JIM COBMECTHOM JE€ATEIbHOCTH,
OPTraHU30BbIBATb U KOOPAUHUPOBATH JNEUCTBUS IO €€
JOCTHXKCHHUIO: COCTaBJIATh IIaH JEUCTBUIM,
pacrpenensTh pojid ¢ y4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPJMHHUPOBATH U BBIMOIHATH PabOTy B YCIOBUSAX
peallbHOTO, BUPTYAIBHOTO H KOMOHHHUPOBaHHOTO
B3aMMOJICHCTBUSI;
- OCYUIECTBJIAThH

ITIO3UTHBHOC CTPATETUICCKOC

- YMETh IUIAHMPOBAaTh U BBIMOJNHATh XMMHUYECKHH 3KCIEPUMEHT (IIPEeBpaIICHUS
OpraHMYECKUX BEILECTB IMPH HArPeBaHUU, MOJIYUYEHUE JTUJICHA U H3yUYCHUE €ro
CBOWCTB, KayeCTBEHHBIC PEAKIUHA Ha aIbICTHIBI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JieHaTypanys OCJIKOB MPH HAarpeBaHUM, I[BETHBIC PEAKIUU OCJIKOB; NPOBOIUTH
peaKuy MOHHOTO OOMEHa, OMpPENENATh CPEAy BOJHBIX PACTBOPOB, Ka4eCTBEHHBIC
peakuu Ha cynbdar-, KapOoOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; PellaTh
dKCIIEpUMEHTANBHBIE 3a1a4uu 110 TeMaM "Metamiel" u "Hemeramier") B COOTBETCTBUU
C TpaBWIaMHU TEXHUKUM OE30MacCHOCTH MpH OOpalleHHMH C BEIISCTBAMH U
nmabopaTopHBIM  00OpYAOBaHUEM;  TPEACTABIATh  PE3YIbTaThl  XUMHUYECKOTO
JKCIEpUMEHTa B (OpMe 3alucHh ypaBHEHHH COOTBETCTBYIOIIUX pPEaKIHid U
(hopMyJIUpOBATh BHIBOJIBI HA OCHOBE dTHX PE3YJIbTaTOB




MOBEJICHUE B PA3JIUYHBIX CUTYallUAX, IMPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM
OBiafieHe YHUBEPCAJBHBIMU PeryJATHBHBIMHU
AeUCTBUSAMM:

') NPUHSATHE ce0sl M JPYrux JIIoaeii:

- MPUHUMAThL MOTHUBHI M apryMEHTHI JPYTHX JIIOJEH
[IPH aHAJIN3€ PE3YJIbTATOB JCATCIbHOCTH;

- IPU3HABATh CBOE IPABO M MPABO APYTUX JIOJACH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UIIUN
JIPYTOro 4eI0BeKa;

OK 07.
ConeiicTBOBaThH
COXpaHEHHIO
OKpY>Karollen Cpebl,
pecypcocOepekeHUIO,
MIPUMEHSATE 3HAaHUSA 00
W3MEHEHUH KIInMaTa,
MIPHUHIUTIBI
OEpPEKITUBOTO
MPOU3BOICTBA,

3 PeKTUBHO
JIECTBOBATH B
Ype3BBIYaAHBIX
CUTYyaIMSIX

B 061acTH 3K0JI0TMYECKOT0 BOCTIUTAHUS:

- c(opMHpPOBaHHOCTH JIKOJIIOTUYECKOH  KYyIBTYpPHI,
MIOHUMAHUE  BIUSHUSA  COLUUAIBHO-3KOHOMHYECKHX
MPOLECCOB HAa COCTOSIHUE MPUPOJHONW M COLMAIBHOU
cpensl, OCO3HAHUE rJ1I00aJIbHOTO xapakrepa
9KOJIOTHIECKHUX MTPOOIeM;

- IUJJAHUPOBAaHUE U OCYIIECTBIEHHUE JEUCTBUMA B
OKpY>Kalolled cpee Ha OCHOBE 3HaHUA Ilelied
YCTOMUYMBOTO pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUSTHE JEHUCTBUM, MPUHOCSAIIUX Bpen
OKpYyKarolllei cpefie;

- YMEHHE  MPOTHO3UPOBAThH
SKOJIOTMYECKUE  TOCIEICTBUA
JIEHCTBUM, IPEIOTBPAILATD UX;

- pacUIUpEeHHE ONBITa NEATCIBHOCTH 3KOJOTUYECKOM
HaIpPaBJICHHOCTH;

- OBJIaJIeHHE€ HAaBBIKAaMH Y9eOHO-MCCIIET0BATENCKOM,
MPOEKTHOW U COLMAIIBHOW JEATEIbHOCTH;

HC6J’IaFOHpI/IHTHBIe
NpeANIPUHUMACMBIX

- chopMUpOBaTH MPEJICTABIICHHUS: 0 XUMHUYECKOMN COCTaBJIAIOLIEH
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, PO XMW B MIO3HAHUY SBJICHUN TIPUPOJIBI, B
(hOpMUpPOBAaHMH MBIIIICHAS ¥ KyJIbTYpPHl JIMYHOCTH, €€ (PYHKIHOHAIHHOU
I‘paMOTHOCTI/I, HCO6XOILI/IMOI71 JJIA pemeHI/m HpaKTI/I‘-ICCKI/IX 3aJa4 U 3KOJIOTHYCCKHU
000CHOBAaHHOI'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM CPE/IE;

- YMETh COOIOAATh MpaBHJIa SKOJOTHIECKU IEIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYIMOBOH NEATETFHOCTH B IIENISIX COXPAHEHHUS CBOETO 3[I0OPOBBI M OKPYKAOIICH
MPUPOJTHON CPENbl; YYUTHIBATH OMACHOCTH BO3JICHCTBHSI HA JKUBBIC OPraHU3MBI
OTIPE/ICTICHHBIX BEIIECTB, MOHMMAs CMBICJI TIOKa3aTels MPelNeNbHON JOIyCTUMOM
KOHIIEHTpaLU

[IK 4.1. [InanupoBath
OCHOBHBIE TIOKa3aTeIN
MTPON3BOACTBEHHOTO
mporecca

- KOOpILI/IHI/IpOBaTI) U BBIIIOJIHATH pa60Ty B yC.]'IOBI/I}IX
peanpbHOr0, BUPTYATLHOTO M KOMOMHHPOBAHHOTO
B3aMOJCHCTBHS;

- OBIIQJIETh YMEHUSIMU paboTaTh B TPYIIIE C BHIIOJIHEHHEM PAa3IMYHBIX COLUAIBHBIX
poneii, mIaHupoBaTh PadOTy TPYMIBI, PAMOHAIBFHO PACHpPENeNATh NeATeIbHOCTh B
HECTaHJAPTHBIX CHUTYalldsAX, aJeKBATHO OLEHUBATh BKIJIAJ] KaKIOTO W3 yYaCTHHKOB
TPYIIIBL B pElICHHE pacCMaTpUBaeMOM MPOOIeMBbI




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 184
B T.Y.

OcHoOBHOe coep:kaHue 140
BT. U..

TEOPETHUUECKOE 3aHATUE 64
MPaKTUYECKUE 3aHATUS 50
71a0opaTOpHbIE 3aHATHUS 26
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepP:KaHMe (CoepPKAHUE 28
NMPUKJIAJTHOT0 MOYJIs1)

BT. 4.

TEOPETUIECKOE 3aHITHE 14
MPAKTUYECKHUE 3aHITHUS 14
CamocTrosiTesibHasi padoTa 4
IIpoMe:xxyTOYHAs aTTeCcTAlUsA DK3aMEH 12




2.2. TemaTnyecKkuii IJIaH 1 COACPKAHNEC NUCHUITJIMHBI

HaunmeHnoBanue Conep:xanue yueOHOro MatepuaJia (0CHOBHOE M IPO(hecCHOHATbHO-OPHEHTUPOBAHHOE), 1a00pATOPHbIE U Oo0bem | Dopmupyembie
pa3aejioB U TeM NPaKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJ/Ib YacoB | KOMIETeHUHMHU
1 2 3 4
OcHOBHOE coiepKaHue 140
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 12
Tema 1.1. Coaep:xkanue 6 OK 01
Crpoenne aToMOB CoBpeMeHHass Monenb CTpoeHHs aroMa. CHMBOJIMYECKHH S3BIK XUMHUHA. XHUMHUYECKHH JJIEMEHT. OJIEKTPOHHAS
XUMHUYECKUX KoH(urypanus aroma. Kraccuduranuss XUMHYECKHX OJIIEMEHTOB (S-, p-, d-doJeMeHThI). BalleHTHBIE 3JEKTPOHBHI.
OJIEMEHTOB U BaneHTHOCTh. DIJIEKTpOHHAS TMPUPOJIAa XUMHUYECKOH CBS3H. ODJIEKTPOOTPHIATEIHLHOCTh. BUIBI XUMHUYECKOH CBS3H
Inpupoaa (KOBaJICHTHASI, MOHHAs, METAJTUYECKAs, BOJIOPOJIHAS) ¥ CLIOCOOBI ee 00pa3oBaHus
XUMHYECKOH N3 Hux npakTH4YecKue 3aHATHA B ()OpMe NPAKTHYECKOI MOATOTOBKHU 4
CBA3N Pemienne 3amaHuit Ha WMCHOJIB30BAHME XUMHUYECKOM CHMBOJMKM U Ha3BaHUM COCOUHEHUN IO HOMEHKIAType
MEXIYHApOJHOIO COK3a TEOPETHUYECKOM M NPHUKIAJHOM XUMUM W TPUBHAIBHBIX HA3BAaHMM JJI1 COCTaBJICHUS
XUMUYICCKUX (OPMYJT TBYXaTOMHBIX COCIUHEHUH (OKCHIOB, CyNb(UIOB, THAPUIOB U T.II.) U JPYTHX HEOPTaHUICCKUX
COCIMHEHUN OTETBHBIX KJIACCOB.
IIpakTuueckue 3a7aHus Ha YCTAaHOBJICHHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMUMHUYECKHUX 3JIEMEHTOB U MEPUOIUYECKUM
M3MEHEHUEM CBOMCTB XMMHYECKHX 3JIEMEHTOB M UX COEJMHEHHM B COOTBETCTBUHU C moJioxkeHueM Ilepuomamueckoi
CHCTEMBI.
Tema 1.2. OcHOBHOe coiepKaHue 6
IMepronnueckuii | Ilepuoanueckuii 3akoH u Tadbauua JI.M. MenneneeBa
3aKOH M Tabmvua | M3 HMX NpaKkTHYeCKHe 3aHATHS B popMe NPAKTHYECKOMH OAr0TOBKH 4 OK 01
AH. Merpeneesa Ilepuoanueckas cucrema xumuueckux 3nemeHToB .M. MenaeneeBa. @usznueckuid cMmbicha [lepuoanieckoro 3akoHa OK 02

J.U. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECCKHUX AJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHUEM XUMHUYECKOTO 3eMenTa B [lepuoandaeckoii cucreme.
MupoBo33peHueckoe 1 HayuHoe 3Hauenue [lepuonnueckoro 3akona JI.1. Menneneea. IIporuossl .M. Menneneesa.
OTKpI)ITI/Ie HOBBIX XUMHUYCCKHUX JJICMCHTOB.

Pemenne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha XapaKTepU3alUI0 XUMUYECKUX 3JIEMEHTOB
«Merannaeckre / HeMeTaIIINYeCKre CBOWCTBA, AIEKTPOOTPHULIATENIFHOCTh XMMUYECKIX IIEMEHTOB B COOTBETCTBHH C
MX DJIIEKTPOHHBIM CTPOSHHEM U TOJI0KESHUEM B TIEPHOTNYECKOI crucTeMe xumudeckux anemenToB JI.M. MenneneeBay




Paznen 2. XumMuyeckune peakuuu

20

Tema 2.1. Tunsr
XUMHUYCCKUX
peaxkuuii

Conepxxanue

Knaccudukanus 1 TUIIBI XUMAYECKUAX PEAKIUi ¢ ydacTHeM HeopraHudeckux BeiecTB. CocTaBlieHHE YpaBHEHHUH
peaxuuii coeIMHEHNs, pa3NoKeHUs, 3aMellleH s, 00MeHa, B T.4. peaKlUi TOPEeHUs, OKHCIEHUA-BOCCTAHOBIICHHS.
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 Hux npakTuyeckue 3aHATHS B (pOpMe NPAKTUYECKOH MOAT0TOBKH

KonmdectBennsle oTHOMmICHUS B XUMUH. OCHOBHBIC KOJMYECTBCHHBIC 3aKOHBI B XMIMHUH W PAacUeThl MO0 yPaBHCHHSIM
XUMHYECKUX peakiuii. Monb Kak eIMHWIIA KOJIMYeCcTBa BemecTBa. MouspHas macca. 3aKOHBI COXPaHEHHS] MAacChl U
sHepruu. 3akoH ABoranpo. MomspHblli 00beM razoB. OTHOCHUTENBHAs IUIOTHOCTH Ta30B. PacueTsl MO 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

10

Teopust 3MEKTPONIUTUYECCKON AucconManuu. MOHBL. DIEKTPOJNUTHI, HEIIEKTPOJIUTHL. Peaknuu HOHHOTO oOMeHa.
CocTaBiieHHe peakiyii MOHHOTO OOMEHA ITyTeM COCTaBICHHS WX TOJNHBIX W COKPAIICHHBIX HOHHBIX YpaBHEHHIA.
KucioTHO-0CHOBHBIC peakItii. 3aqaHusl Ha COCTABICHNE HOHHBIX PEaKITni

JlaGopaTopHrble 3aHsATHSA B opMe NMPAKTHIECKOI MOATOTOBKHA

JlabopatopHas paboTa “Tumnsl xumMudeckux peakiuii”. MccnemoBanue TUTIOB (IO COCTAaBY M KOJIMYECTBY UCXOIHBIX H
00pa3yroIuXcsl BELECTB) U NIPU3HAKOB XUMHUUECKUX peakiuid. [IpoBeneHune peakiuii HOHHOro 0OMeHa, ONpeesieHUE
Cpe/bl BOAHBIX pacTBOPOB. 3a/laHUsI HA COCTABJICHNE HOHHBIX peakLuit

Konrpoabhas paGora 1 CtpoeHue BeniecTBa 1 XUMUYECKUE PEAKITUU

OK 01
OK 04




Paznean 3. CTpoeHue U CBOICTBA HEOPTAHUYECKHUX BelleCTB 32
OCHOBHOE cO/IepKaHue 8 OK 01
Ipeamer Heopranuueckoil xumuu. Kiiaccuduraiys HeOPraHMIecKUux BEMIECTB. IIPOCTBIE U CIIOKHBIE BELIECTRA. OK 02
Tema 3.1. OCHOBHbI€ KJIACCHI CJIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KUCIOTHI, COIM). B3anMOCBSI3b HEOPraHMYECKUX BEUIECTB.
Kiraccnbukarms, ArperarHble cocTOSHHS BetlecTBa. Kpucrannmnieckne u aMopQHbIE BEIECTBA. THHBE KPUCTAJUTMYECKUX PEIIETOK
HOMEHKIATYDA H (aromHas, MOJIEKyIpHast, HOHHAS, METaJUTHYECKas). 3%BI/ICI/IMOCTL (hM3UYeCcKUX CBOWCTB BEILECTBA OT THIA
cTpoeHte KPACTALTHYECKOH PEIIETKH. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BUIa XUMUYCCKOUN CBSI3U U THUIA
Heopraumueckux  KPHCTAIIMIECKOH PELIETKH. [TpuuuHBl MHOTO0Opa3us BEIICCTB
BEIIECTR N3 Hux npakTuyecKkue 3aHATHS B (p)OpMe NPAKTUYECKOH MOAT0TOBKH 6
HomenkiiaTypa HeopraHMYeCKUX BEIIECTB: HA3BaHUE BEIECTBA UCXOJS M3 HX XUMUYECKOH (OPMYIIBI HIIK COCTABICHUE
XUMHYECKOH (DOpMyITbI NCXOs M3 Ha3BaHMA BemiecTBa o MexayHapogHon (MIOITAK) nin TpuBramsHON
HOMEHKJIaType.
Pemenne mpakTHUECKUX 3aaHUH IO KJIACCU(UKAIIUN, HOMEHKIIATYpE M XUMHUYECKUM (opMyllaM HEOpTraHHMYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB (YTapHBIN Ta3, yIIeKUCIBINA Ta3, aMMHUaK, TallleHas N3BeCTh, HeTallleHasl U3BECTh, TUTHEBas
COJIa ¥ IpyTUX): Ha3bIBATh M COCTABIISATH (POPMYJIIBI XHMHUUECKHX BELIECTB, ONPENENISATh MPUHAISIKHOCTD K KIIaccy.
Uctounuku xumudeckoil nHpopmanuu (cpencTs MaccoBoi nH(opmanuu, cetb MHTepHeT 1 apyrue). [louck
nH(pOpMAIUH 110 Ha3BaHMAIM, HICHTH(OHKATOPaM, CTPYKTYPHBIM hopMyIIaM
OCHOBHOE co/IepKaHue 16 OK 01
Meramisl. O0upe (GpuU3MYECKHE M XMMHUYECKHE CBOWCTBAa MeTauioB. CriocoObl MONy4eHHs. 3HAYEHHE METAIUIOB U OK 02
Tema 3.2. Ouzuko- | FEMETAIIOB B IPUPOJE U JKU3HECATEILHOCTH YEIOBEKa I OpraHin3MoB. Kopposust MeTasuioB: BHB KOPPO3HH, CIOCO0BI
XUMITICCKIE 3aIUTHl METAJIOB OT KOPPO3HHU
CBOMCTBa Hemeramnpl. O0niue ¢usnyeckne W XMMHYECKHE CBOWCTBA HEMETayUIOB. TWIMYHBIE CBolicTBa HemeramioB V- VII
Heopranuyeckux ~ [LRYIIL Knaccudukanus 1 HOMEHKJIATYpa COeIMHEHNH HeMeTauoB. KpyroBopoThl OMOT€HHBIX DJIEMEHTOB B TIPUPOJIE
BEIECTB XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEIIECTB (OKCHUIOB, THAPOKCHAOB, KUCIIOT, COJIEH 1 Ap.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOAOPOIHBIX COCIUHECHUMN, BBHICIIUX OKCUIOB U
THIPOKCHIOB
W3 Hux npakruyeckue 3aHATHs B GopMe NPAKTUYECKOI MOATOTOBKH 8
CocTraBreHne ypaBHeHAH XUMHYECKUX PEaKIUi C y9aCTHEM MPOCTHIX U CIOKHBIX HEOPTAaHMYECKUX BEIIECTB: METAJIOB 2

N HEMCTAJUIOB, OKCHAOB MCTAJJIOB, HCMCTAIJIOB H aM(I)OTepHI)IX 3JICMCHTOB; HCOPraHMYCCKUX KHUCIIOT, OCHOBaHUM U
aM(l)OTCpHLIX TUAPOKCHUIAOB; HCOPTraHNMYCCKUX COJ'ICI‘/'I, XapaKTCPpU3YIUX UX CBOICTBA.




Perrenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKMX 3aJaHWi Ha CBOMCTBA, COCTaB, IMOJy4YeHHWE U Oe3omacHoe
WCIIOJIb30BAHNE BAKHEUIINX HEOPTaHMYCCKHUX BEHIECTB B OBITY M MPAKTHYECKON ACSTEILHOCTH YeJOBEKa

OcHoBHoe coepxxanmne M neHTnuKanms HeOPraHMUECKNX BELIECTB 6
JlaGopaTopHbie 3aHATHS B opMe NPAKTHYECKOI MOATOTOBKH 2
Tema 3.3. OK 01
Wnentudukanus |(Mpgentudukanus HEOPraHUYECKMX BEIIECTB. PelleHME DKCIEPUMEHTANBHBIX 3a7ad [0 XMMHYECKUM CBOMCTBaM OK 02
HEOPraHW4YEeCKUX  [MeTayIoB M HEMETAJUIOB, O PACIO3HABAHUIO U IIOJYUYECHUIO COEIMHEHUI METaJUIOB U HEMETAJUIOB. OK 04
BEIIIECTB WnenTndukanuss HEOPraHWYECKUX BEIIECTB C MCIOJIb30BAHHEM HX (PU3MKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX
KayeCTBEHHBIX peakiuid. KauecTBeHHBIE peakuuy Ha cylb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS
KonTpoabnas padora 2 CBoiicTBa HEOpraHHYECKUX BEIIECTB 2
Paznen 4. CTpoeHHe U CBOICTBA OPraHNYeCKHUX BellecTB 48
OcCHOBHOe cofiep:KaHne 8
[losiBneHue u pa3BUTHE OpraHUYECKON XMMHHU Kak Hayku. [IpenMer oprannueckoil xumun. Mecto u 3HaueHHE
Tema 4.1. OpPTraHMYECKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK. OK 01
Kaccudukarms XUMHUYECKOe CTpOeHHE KaK TMOPSAOK COEAMHEHHS aTOMOB B MOJIEKYyJe COTJIACHO WX BaJeHTHOCTH. OCHOBHBIE
crpoenne u " |momoxenus Teopum XMMMYECKOro CTpOeHHs OpraHMYecKHX coeauHeHuit A.M. ByTieposa. YriepomHslii ckejer
HOMEHKITATYpa OpPraHMYECKON MOJIEKYJIbl. 3aBUCHMOCTH CBOMCTB BELIECTB OT XUMHUYECKOTO CTPOCHUS MOJIEKYJ1. MI3oMepHst U H30MepHI.
OpraHYECKHX [lonstne o ¢QynxumonansHo rpynme. Paaukan. IlpuHnmner kiaaccuduxkanuu OPTaHMMeCKAX ~COEMHEHHUI.
BEIIECTR MexayHapoaHas HOMEHKJIATypa W TPHHLIWIB HOMEHKIATyphl OpraHWYecKuX coeanHeHuid. [lomarue 00
a30TCOJACPKAIINX COCTUHEHUSAX, OWOJOTMYECKH aKTHUBHBIX BelIecTBax (yriieBojax, >KMpax, Oenkax W Jp.),
BBICOKOMOJICKYJISIPHBIX COSAMHEHHUAX (MOHOMED, IIOJIUMEDP, CTPYKTYPHOE 3BE€HO)
N3 Hux npakTuyeckue 3aHATHS B (pOpMe NPAKTUYECKOMN MOATr0TOBKH 6
Homenxiatypa OpraHM4ecKHX COEAMHEHHWH OTAETbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIINIEHHBIE U apOMaTHYECKHe
YIJIEBOAOPOIBI, CIMPTHI, (EHOJBI, AIbAETHIbI, KETOHBI, KapOOHOBBIE KHCIOTHI M 1p.) CocraBieHHE MOTHBIX H
COKpPAILCHHBIX CTPYKTYPHBIX (OpPMYJI OPraHMYECKHX BELIECTB OTAEIBHBIX KJIACCOB, MCIOJB3YsSd HX Ha3BaHUS II0 2
CHCTEMAaTHYeCKOW M TPUBHAJIBHOM HOMEHKIAType (ITWIICH, alleTWIIeH, TIHLEpUH, (eHol, (hopMaibaerul, YKCycHas
KUCJIOTa, TIMIKH). PacueTsl mpocTelinield opMyIibl OpraHMYecKON MOJIEKYJTBI, HCXO/Isl M3 3JIEMEHTHOTO cocTasa (B %)
OcHOBHOe cojiepKaHue 24 OK 01




Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COEIUHEHUN_

OHU3HKO-XUMHYECKHE CBOWCTBA OPraHMYECKUX COEJAWHEHWH OTIENBHBIX KIAccOB (OCOOCHHOCTH KiIacCH(PHUKALUK |
HOMEHKJIATYpbl BHYTPH KJacca; TOMOJIOTHMYECKHH psii W oO0mas ¢opMmyna; H30Mepus; (U3NUECKHE CBOWCTBA;
XMMUYECKHE CBOMCTBA; CIIOCOOBI OITY4EHHS):

— IpeJieNbHbIE YIIIEBOOPOABI (aJIKaHbl M IIMKIJIOATKaHbl). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TeIljIa B
MIPOMBIIIUIEHHOCTH ¥ OBITY. CBOWCTBA MPUPOIHBIX YTIIEBOAOPOIOB, HAXOKICHHUE B IPUPOIE U IPUMEHEHHE ATKaHOB;

— HempeenbHbIe (ATKeHBI, aTKWHBI M alTKaJFeHbl) 1 apOMaTHIeCKHe yTIeBOJOpoasl. ['opeHne aneTniieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOT'0 TNIAMEHU JUI CBAPKHU U PE3KU METAIUIOB

— KHCIIOPOJICOJIeprKAIe COeNUHEeHHs (CIUPTHl U (DEHOINBI, KapOOHOBBIE KHCIOTHI M A(UPHI, albICTUABl U KETOHBHI,
JKUPBI, yraeBosl). [IpakTudyeckoe MpuMeHEHHE STHISHTINKONS, TiumepuHa, ¢eHona. [Ipumenenne dopmanbaernma,
areTaabJIeru1a, YKCYCHON KUCIIOTH. Mbljla KaK COJIM BBICIIUX KApOOHOBBIX KHCIIOT. MOIOIIHME CBOMCTBA MbLIa

— a30TCOJAEPXKAIMe COCAMHECHUS (aMUHBI W aMHUHOKHUCIIOTHI, OCJIKM). BBICOKOMONEKYISIpHBIC COCIMHECHUS
(cuHTeTHYECKHE M OMOJIOTHYECKH-aKTUBHBIE). MOHOMED, MOJINMEp, CTPYKTypHOE 3BeHO. [lonmnMepu3anus STuieHa Kak
OCHOBHOE HaIPaBJICHHE €r0 NCIOJIb30BaHMs. [ eHeTHIecKas CBsI3b MKy KJIacCaMH OPTaHUIECKUX COCTHMHCHHH

M3 Hux NPAKTHYC€CKHUE 3AHATUA B (l)opMe l'lpaKTH‘leCKOﬁ NMOATOTOBKH
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CBoiicTBa OpraHWYecKHMX COEIWHEHHH OTIEeNbHBIX KIJIAaccoB (TpUBHAJIbHAs W MeEXAyHapoJHas HOMEHKIAaTypa,
XUMUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYECHHUS): IPeelibHbIC (IKaHbl U HUKJIOAJIKaHb]), HEPeAeNbHbIE (aIKCHBI, AIKUHBI
7 alKaJueHbl) U apOMaTHYEeCKHe YTIEBOJOPOJIBL, CIHUPTHI M (PEHOINbI, KapOOHOBBIE KHUCIOTHI U 3(PHPHI, albJIeTUAB H
KETOHBl, aMWUHBl M AaMHHOKHCIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHA. 3aJaHhs Ha COCTABJIIEHHE YypaBHEHHHA
XUMUYECKUX PEAKLMK ¢ y4aCTUEM OPraHMYECKUX BELIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHMUS

CocraBieHue cxeM peakiuid (B TOM YHCIIE IO MPEJIOKEHHBIM LEMOYKaM TNpPEBPalIeHU), XapaKTepU3YIOLIHX
XUMHYECKHE CBOWCTBA OPraHWYECKMX COCIUHEHHWH OTHIENbHBIX KIIACCOB, CMOCOOBI WX TMONydYeHUS ¥ Ha3BaHUE
OpPraHMYeCKUX COEJAMHEHUW MO TPUBHAIBHON WM MEXIYHApOJHOW CHUCTEMaTHUYECKOW HoOMeHKiarype.Pelenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKUX COSTUHEHUI OTACIBbHBIX KJIACCOB

JlaGopaTopHble 3aHsATHA B (popMe NPAKTHYECKOH MOATOTOBKHU

IIpeBpalieHust OpraHUYECKUX BEIIECTB NpU HarpeBaHuu. IloiydeHne 3THIIEHA U U3y4EHHE €ro CBOMCTB.
MogenupoBaHre MOJIEKYJ M XMMHUYECKUX TPEBpAIICHUI Ha MPUMEpE dTaHa, STHIICHA, alleTUICHA U JIp.

OK 02
OK 04

Tema 4.3.
WNnentudukamms
OpTaHUIECKUX
BEILECTB, UX
3HaYeHHE U
MIpUMEHEHHE B

OcHOBHOe coepkaHue

14

buooprannueckue coequHenus. Ilpumenenne u 6uonoruyeckast posib yriaeBogoB. OKHUCIEHHE YIVIEBOJOB — HCTOUYHHUK
SHEPTrUH JKUBBIX OpraHu3moB. OOjacTH NpUMEHEHHs aMUHOKUCIOT. IlpeBpamieHusi OEIKOB NMHUIIM B OpraHHU3ME.
Buonoruueckue ¢pyHkuuu 6enkoB. buonornueckue GyHKun KUpoB. Pons oprannyeckoil XumMun B pelieHuH mpoodiieM

OK 01
OK 02
OK 04




OBITOBOH M
MPOU3BOJICTBEHHOMN
JIEATEIBHOCTH
YeJI0BEKa

IUIIEBON 0E30IIaCHOCTH

Ponb opranndeckoil XUMHH B PELICHUH MPOOJIEM SHEPreTHUecKol 0e30IacHOCTH, B Pa3sBUTUH MEOULUHBI, CO3IaHUU
HOBBIX MaTE€pHajIOB, HOBBIX HCTOYHUKOB SHEPIUHM (aNbTepHATUBHBIE HCTOYHUKH 3HEprun). OmacHOCTh BO3/IeCTBHA Ha
JKUBBIE ~ OPTaHU3Mbl  OPTaHMYECKMX  BEIIECTB OTAEIBHBIX  KIaccoB  (YIJICBOAOPOIBI, CHOHUPTHI,  (EHOIBI,
XJIOPOPraHUYECKHUE IPOU3BOAHBIE, aIbJIETUABL U AP.), CMBICI OKA3aTeJIsl IPEAEIbHO JONYCTUMOM KOHLIEHTPAuu

JlaGopaTopHble 3aHsTHA B GopMe NPAKTHYECKOH MOATOTOBKH

JlaGopatopnas pabdota: “UneHTudurarus opraHUIeCKIX COCTMHCHUN OTICTBHBIX KIIACCOB™

Wnentudukanus opraHMYECKUX COCIWHEHHHA OTHEIbHBIX KIIACCOB (HA TpPHUMEpE aibJeTHIOB, KpaxMmala, YKCYCHOU
KHCJIOTBI, OSITKOB U T.I1.) C UCIOJIb30BAHUEM HX (U3UKO-XUMHUECKHX CBOWCTB U XapPAKTECPHBIX KAYECTBEHHBIX PEAKITHIA.
Jlenarypaiust 6enka npu HarpeBaHuu. LIBeTHbIe peakiinu OeqkoB. BO3HMKHOBEHHE aHAUTHUECKOTO CHTHAJIA C TOYKU
3pCHUA XUMHYCCKHUX TMPOLUCCCOB IIpU MPOTCKAHUU Ka4eCTBEHHOM pcaKkuunu, HOSBOJ’IS[IOHICﬁ I/IZ[CHTI/I(bI/IHI/IpOBaTI)
MPEIOKEHHBIC OPraHMYECKHE BEIECTBA

Kourpoabnas pa6o

Ta 3 CTpyKTypa B CBOWCTBA OPTaHUICCKUX BEIIIECTB

Pazpean 5. KuneTnyeckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPeaKIuii-
OCHOBHOE cO/IepKaHue OK 01
OK 02
CkopocTb
XUMHYECKUX CKOpOCTh pEakKiud, €€ 3aBUCHUMOCTh OT PA3JIMYHBIX (DAKTOPOB: MPHUPOJBI PEArMPYIONIMX BEIIECTB, KOHIICHTPAIUU
PEaKIuii. pearupyronmx BEIIECTB, TEMIEPATypbl W IUIOMIAAN PEaKIMOHHOW IMOBEPXHOCTH. TeruoBble 3PQPEeKTh XMMHUYECKIX
XuMHUYIECKOE peaxiuii. OK30- ¥ 3HAOTEPMHUUYECKHE, PEAKIIHH.
paBHOBecHe OOpatuMocTh peaknmii. XWMHUYECKOE pPABHOBECHE W €ro CMEIICHWE M0 JIEHCTBHEM pa3iUYHBIX (aKTOpoB

(KOHLEHTpaLKsl PEareHTOB WM NMPOAYKTOB PEaKLHH, JaBJICHHE, TEMIIEpaTypa) Uil CO3AaHHs ONTHMAIBHBIX YCIOBHUM
poTekanysi xuMuyeckux npoueccos. [Ipunnun Jle [larense

M3 uux NPaKTHY€CKHUE 3AaHATUA B (bopMe HpaKTH‘IeCKOﬁ NMOATOTOBKH




Pemenne MIPAKTUKO-OPUCHTUPOBAHHBIX 3aI[aHPII>'I Ha aHaJIn3 q)aKTOpOB, BJIMAIOIINX HAa USMCHCHHUEC CKOPOCTHU XUMHYISCKOU
pcaknuu, B T.4. C HO3I/II_II/II>i 9KOJIOIT'MYCCKH uenecoo6pa3Hor0 IIOBCACHUSA B 6BITy u pr,[lOBOﬁ JACATCIBHOCTH B LCIAX

COXpaHEHUsI CBOETO 3J0POBBS U OKPYXAIOLIEH MPUPOIHOHN cpelbl.-Penienre npakTuKO-OpUeHTUPOBAHHBIX 3aJaHU Ha OK 01
npuMenenue npuHuuna Jle-llarenbe ajisi HaX0XKACHUS HANPABIEHUS CMEUIEHUS PABHOBECHUS XUMHUYECKOW pEakluu U OK 02
aHanu3 (akTopoB, BIUSIOMINX HA CMEIICHHE XUMHYECKOTO PAaBHOBECHS
Paznen 6. PactBopsI 20
OcHOBHOe coiepKaHue 8 OK 01
PactBopenmne kak ¢u3mko-xuMudeckuil mporiecc. PactBopsl. CrocoOBI MPHUTOTOBIICHHS PAacTBOPOB. PacTBOPHUMOCTD. OK 02
Tema 6.1. MaccoBasg A0 pacTBOPeHHOro BemiecTBa. CMBICT TOKas3aTensl MpeAeTbHO JOMYyCTUMOW KOHIIGHTpPAlMd M €ro OK 07
Toustre o HCIOJIb30BAHKE B OIICHKE YKOJIOTUYECKON 0€30MacHOCTH.
pacTBopax [IpaBuna 3KOIOTUYECKH TEIECO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JEATEIHLHOCTH B IIENSX COXPAHEHUS CBOETO 2
3710pPOBbSI U OKPY>KarOIIe TPUPOHOM Cpeibl; OACHOCTh BO3ACHCTBUSI Ha JKUBbIE OPraHU3MbI ONPEIEIICHHBIX BEIIECTB.
Pemenne mnpakTHKO-OPMEHTHPOBAHHBIX pacueTHBIX 33JaHWN HA PACTBOPBI, HCIIONb3yeMble B OBITOBOM W
MIPOU3BOACTBEHHOMU ACSITEIILHOCTH YEJIOBEKA
Tema 6.2. OK 01
Uccnenosanue OK 02
CBOWCTB PacTBOPOB o OK 04
p POB | OchoBnOE conepskanue lccnenoBaHue CBOWCTB pacTBOPOB 12
JlaGopaTopHrble 3aHATHSA B opMe NMPAKTHIECKOI MOATOTOBKHA 6

[IpuroroBnenne pactBopoB. I[IpuroroBieHne pacTBOPOB 3aJAaHHOM (MaccoBOW, %) KOHIEHTpamuu (C MPaKTHUKO-
OPHEHTHPOBAHHBIMH BOIIPOCAMH) U OTIPEIEIICHUE CPElbl BOIHBIX PACTBOPOB.
Pemenune 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB




IIpodeccnoHaTbHO-OPHEHTUPOBAHHOE CO/IeP:KaAHUE (CoJep:KaHNe MPUKIATHOTO MOAYJIs1) XUMHSA B ObITY U MPOU3BOACTBEHH O 28
JesITeIbHOCTH YeJI0BeKa
Xumust B ObITY 1 _|OcHoBHOe conep:kanune 28
MIPOU3BOICTBEHHON
JIeSITeTbHOCTH
YeloBeKa
Hogeifmme nocTmxeHnss XUMIYECKOH HAyKH 1 XUMUYECKOH TexHoiIorun. Porrk XxuMuu B 00ecrieueHNH 9KOJIOTHYECKOM,
DHEPTreTHYECKON W THINEBOH O€30MacHOCTH, PAa3BUTHH MEIWIWHBL. [IpaBmiia TOWCKa W aHaMM3a XUMHYECKOH
nHGpOPMAIIMH U3 Pa3IUYHBIX UCTOYHUKOB (Hay4yHast ¥ yueOHO-HAy4YHasl IMTepaTypa, CPeCTBA MACCOBOM MH(OpPMAIINH,
cetb MHTepHeT)
N3 Hux npakTH4YecKue 3aHATHA 14

[Touck u aHanM3 KEHCOB O MPUMEHEHUH XUMHUECKUX BEIECTB M TEXHOJIOTHUH C y4eToM Oymyied mpodeccruoHaaIbHON
JeATENbHOCTH MO TEMaM: Ba)KHEUIINE CTPOUTEIbHBIE MAaTe€pUalbl, KOHCTPYKUHOHHBIE MaTEpHalbl, KpPAacKH, CTEKJIO,
KepaMHKa, MaTEpPUAJIbl U1l JIEKTPOHUKY, HAHOMATEPHAJIbl, TEKCTUIbHBIE BOJIOKHA, UICTOYHUKHU SHEPTUU, OPTaHUYECKUE
Y MUHEpaJIbHBIC YI00PEHUS, JICKAPCTBCHHBIC BENIECTBA, OBITOBAST XMMUSL.

3amura: [IpencraBieHue pe3ynbTaToOB PEIICHUS KEHCOB B (hopMe MUHHU-IOKIA]IA C IPe3eHTaIueH

OK 01
OK 02
OK 04
OK 07
IIK 4.1.




CamocTosTesabHnas padora. [lonrotoButs npe3eHraruio Ha TeMy «CBOCTBa OPraHUYECKUX COEAMHEHUI

4
IIpome:xyTouHasi aTTeCTAMSA 10 JUCHUIVINHE — JK3aMeH 12
Bcero 184




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:
- 10Ca/I0YHbIE MECTA IO KOJIMYECTBY 00YyUarOIINXCS;
- pabouee MecTo IMpernogaBaTelis;
- BBITSDKHOH 1IKag;
- HabOp XMMHUYECKOU MOCY/Ibl U IPUHAICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX PadoT;
- HA0OPBI PEAKTUBOB OPTAaHMUYECKUX U HEOPTaHUYECKHUX BEILIECTB;
- KOMIUIEKT Y4eOHO-HarISAHBIX TTocoOuit o yueoHo qucturmiuae OV J[.06 Xumus
TexHU4YecKue CpeacTBa OOYUCHHUS:
- KOMITBIOTEP C JUIEH3MOHHBIM IPOrPaMMHBIM 00€CIIEUCHHEM;
- MYJBTUMEIUATIPOCKTOP
- BKpaH

OobopynoBanue JaGopatopuum W PpadouynMx MecT JAa0OPATOPHM: MEH3YPKH, IMHUIETKU-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JYIIbI, MPEJAMETHbIE U MOKPOBHBIE CTEKJA, IJIAHIIETHI IS
KareJIbHBIX peakiuui, (QUIbTpoBalibHAS OyMmara, MPOMBIBAJIKH, CTCKJISIHHBIE MPOOUPKU, PE3HMHOBHIC
npoOKku, (oHapUKH, HaOOp PEaKTUBOB, CTEKJISIHHbIC MAJOYKH, IITATUBBI AJS MPOOUPOK; MEpHBIE
LWIMHIPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKM JenuTenbHble nuauHapudeckue (50-100 mun), crynku c
necTuKoM, ¢apdopoBble YalllKky, MUHLETHL, (QUIBTPHl OyMa’kHbIe, BaTa, Mapisi, YacOBbIE CTEKIIa,
AJIEKTPOIUTUTKHY, JIA0OPATOPHBIC IITATUBHI, CIIUPTOBBIC TOPENKH, CIUYKH, MPUOOP ISl TOTYYCHHS
ra3oB (WM nMpoOUpKa ¢ ra300TBOJHON TPYyOKOil), AepkKaTtenu Al NPOOUPOK, CKIISIHKU AJISl XpaHEHHS
PEaKTUBOB, pa3JaTOYHble JIOTKU; Xxumudeckue crtakanbl (50, 100 u 200 mi); mmarenau; MUHIETHI;
TUTENBHBIC MBI, CEKYHIOMEPHI (TaliMepsl), MepHble npooupku (Ha 10-20 M) U MepHBIE KOJOBI
(25, 50, 100 u 200 mut), BonsHas O6aHs (WJIM TEPMOCTAT), CTEKJISIHHBIE MAJOYKH; KOHUYECKHE KOJIObI
s tutpoBarusa (50 m 100 mu1); MHOWKATOpPHBIE MOJOCKW I ompenencHuss pH u cranmaptHas
MHAMKATOpHasl 1IKaJla; yHUBEpCAIbHbIN UHAUKATOP; nuneTku Ha 1, 10, 50 mu1 (mnm no3atopel Ha 1, S u
10 mu1), OropeTKH Uil TUTPOBaHMS, MeAuIMHCKHE mmpuikl Ha 100—150 mut, maGopaTopHble W/MiU
AHAIUTUYECKUE BeChl, pH-MEeTphI, CymmabHbIN Kad, U Ip. 1a00paTopHOE 000PYI0BAHHE.

3.2. UudopmanuonHoe odecneyeHue 00yueHus
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX u3AaHuil, HWHTepHeT-pecypcoB, IONOJHHUTEILHOM
JIUTEPATyphI
OcHoBHasi JuTEepaTypa

1.  TI'muaka H.JL.OOGmas xumus. (CI1IO). YuebHoe mocobue : yuebnoe mocobue / H.JI. I'muaka. —
M.: KunoPyc, 2022.
2. Tabpuensn, O. C. Xumus s npodeccuil U CenuanbHOCTeH TEXHUIECKOTO MPOoQuIs: yueOHUK
s CITO [Tekct] : yuebnuk / O. C. I'abpuensu, U. I'. OctpoymoB. - M: U3natenbckuii meHTp
"Akanmemus'", 2022 - 272 c.
3. Epoxun FO.M. , KoBaneBa WM. b.Xumus nns npodeccuit u crienuagibHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAY4YHOT0 mpoduiei: y4eOHMK IJsl CTYAEHTOB MNPO(eCCHOHAIBHBIX 00pa30BaTEeNbHBIX
opranuzanuii-M.: Akagemus, 2022

HNHuTepHeT pecypcsl
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
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
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3.3 AKTHBHbIE U HHTEPAKTHBHbIE 00pa3oBaTe/ibHbIE TEXHOJIOTHHU, UCIIOJIb3yeMbl€e B
ayJUTOPHBIX 3aHATHAX:

npoOiieMHasi  JIeKUUsl, HMHTEPAKTUBHAs OSKCKYpPCHS, TEXHOJOTHs MajiblX TpYII, CEeMHHap,
MyJIbTUMEAMIHAS TIPE3EHTaLus, AEJI0Bast Urpa.

3.4. Ilpn peanu3anuu o0pa3oBaTeJbHOH NMPOrpaMMbI MOXKET MPUMEHSATHCS 3JIEKTPOHHOE
o0y4yeHHe U TUCTaHIMOHHbIE 00pa30BaTEIbHbIEC TEXHOIOTUH.

3.5. KagpoBoe o0ecnieuenue

OOpaszoBarenbHasi ~ OpraHM3alus,  OCYIIECTBISIOUIAs ~ OOpa3oOBaTENbHYIO  JIESTEIBHOCTD,
peanu3yoomas OCHOBHYI 00pa30BaTelbHYIO IPOrpamMMy, YKOMIUIEKTOBAHO KBaJIM(UIMPOBAHHBIMU
KaJgpaMd. YpOBEHb KBAIM(UKALUKN TPETNOAaBATEN MO JUCIUIUIMHE COOTBETCTBYET: BBICIIIEE
npodeccuoHanbHoe oOpa3zoBaHue, COOTBETCTBHE YPOBHS KBalM(UKanuu pabOTHHKA 00pa30oBaTeIbHON
OpraHu3aIy TPEOOBAHUAM, IPEIBSIBIIEMBIM K KBATH(PUKALIMOHHBIM KaTETOPHUSIM.

KBanudukauus neparornyeckux pabOTHUKOB OpraHU3aLui, OCYIIECTBISIIOIMX 00pa30BaTeIbHYO
JESITENIbHOCTD, OTPAXkKAeT:

® KOMIIETEHTHOCTh B TPEIMETHOM 001acTH 3HAaHUN M MeToaX O0yUYCHHUS;

e CcpOpMHPOBAHHOCTh TYMAHHUCTHYECKOW  MO3WIMH, TIO3UTUBHOW  HANpaBICHHOCTH  Ha
NeArorn4ecKyro 1eTeIbHOCTb;

e O0IIyI0 KYyJbTYpY, OIPEIENAIONIYI0 XapakTep M CTWIb IeJaroruuyeckoi JesTelbHOCTH,
BJIMSIIOILYIO HA YCHEIIHOCTh MEeJarorn4eckoro OOMeH s U MO3UIUIO TIe1arora;

® CaMOOPraHM30BaHHOCTbH, SMOLMOHAIBHYIO YCTOMUUBOCTb.

VY menarorndyeckoro paOOTHHKA, PEAJIM3YIOLIEr0 OCHOBHYIO O0pa3oBaTElIbHYIO IpOrpammy,
c(OpMHPOBAaHBI OCHOBHBIE KOMIIETEHIIMH, HEOOXOAUMBIE JJIsi OOECIEUeHHs peau3ali TpeOOBaHUI
®enepanbHOr0 roCyJapCTBEHHOIO 00pa30BaTENbHOIO CTAHIApTa M YCHEUIHOIO  JOCTHXKEHUS
00yYaromuMUCs TIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMBbl, B TOM
YKCJIE YMEHUSA:

e oOecrieunBaTh YCIOBHS JUISl YCIEUIHOW JEATEIbHOCTH, MO3UTHUBHOW MOTHBALMU, a TaKxke
CaMOMOTHBUPOBaHUS 00yYaOLINXCS;

® OCYIIECTBISTh CAMOCTOSATENBHBIM MOWUCK M aHAIW3 MH(POPMALUU C TOMOIIBIO COBPEMEHHBIX
MH(POPMALMOHHO-TTOMCKOBBIX TEXHOJIOTHH;

e paspabaThIBaTh NMPOrpaMMbl YYEOHBIX IMPEIMETOB, KYpCOB, METOAWYECKHE U JUJAKTUYECKHE
MaTepuaibl, BbBIOMpaTh Y4YEOHMKM U  Y4eOHO-METOAMYECKYIO JIMTEpaTypy, pPEKOMEHJI0BaTb
00y4aroIuMCs JI0NOJHUTENIbHbIE HCTOYHUKH HH(OPMALIUY, B TOM YHCIIE HHTEPHET-PECYPCHI;

® BBIABIATH M OTpakaTh B OCHOBHOH 00pa3oBaTeibHON mporpamMme CrnenupuKy ocoObIX
o0pa3zoBaTeNbHBIX MOTPEOHOCTEN (BKIIOYAs perHOHAIbHBIC, HAIMOHAIbHbBIE U (M) STHOKYJIbTYpHBIC,
JMYHOCTHBIE, B TOM 4HCJIe NOTPEOHOCTH OJJTApPEHHBIX AeTeH, AeTell ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU
310pPOBbS U ICTCH-UHBAIHUJIOB);

® OpraHU30BBIBATH U COINPOBOXKIATh yUEOHO-UCCIIEOBATENBCKYI0 M MPOEKTHYIO JESATEIbHOCTD
o0yyJaroImuxcs, BbIIOJHEHHE UMH WHAUBUYaTbHOTO IIPOEKTA;

® pealn30BBIBATH MEJAroOrn4eckoe OLICHWBAHHUE AESATEIbHOCTH OO0YYaroIuXcs B COOTBETCTBHUHU C
TpeboBanusamu CraHzapra, BKJIIOYas: IPOBEACHHUE CTAPTOBOM M NPOMEXKYTOYHOH JAMArHOCTHUKH,
BHYTPUKOJUIE[DKHOTO ~ MOHUTOPUHIA,  OCYIIECTBJIEHHUE  KOMIUIEKCHOM  OLEHKM  CIIOCOOHOCTH
oOyyarolmuxcs pemarb y4eOHO-NpPaKTHUECKue M ydeOHO-I03HaBaTelIbHbIE 3a/1a4uM; HCIOJIb30BAHUE
CTaHJAPTU3UPOBAHHBIX M HECTAHJAPTHU3UPOBAHHBIX PAa0OT; MPOBEACHHE MHTEPIPETALUU PE3yJIbTaTOB
JOCTHKEHUH 00yUaromuxcs;

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



HenpepbIBHOCTh TPO(ECcCHOHANBHOTO pPa3BUTUS PAOOTHUKOB OPraHU3alMM, OCYIIECTBIISIOLICH
00pa3oBaTeNbHYIO JIEATEIBHOCTh, PEAM3YIOMEeH OCHOBHYIO 00pa30BaTENbHYIO MPOTPAMMY CPEIHETO
obmero oOpa3oBaHus, OOECIEUMBAETCS OCBOEHHUEM MMH JIOTIOJHUTEIbHBIX MPO(ECCHOHATBHBIX
IpoTrpaMM Mo MPOoUIIIO MEAArOrMYECKON AEATEIBHOCTH HE PEKE YeM OAMH Pa3 B TPU T0/1a

4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATITAHBI

KonTpons u oneHka pe3yiabTaToOB OOY4YEHMsI OCYIIECTBISIETCS IpenojaBaTeleM B Ipoliecce
IPOBEECHUS IPAKTHMYECKUX JIAOOPATOPHBIX 3aHATHH, TECTUPOBAHMS, a TaKXKe BBIMOJIHEHUS
00y4JalIUMUC WHAUBUAYAIbHBIX 3aJlaHUM, TPOEKTOB, HccienoBaHui. Pe3ynbTaThl 0O0yueHus
OMpeNeNIsII0T, 4TO OOyyaromyecs JOJDKHBI 3HaTh, MOHUMATh M JE€MOHCTPUPOBATh IO 3aBEPIICHUU
W3YYEHHUS] TUCITUIUINHBL.

Juasi popmMupoBaHHs, KOHTPOJIS M OLECHKH Pe3yJIbTATOB OCBOCHHS y4eOHOM NMCIHUIINHBI
HCIIOJIB3YeTCSl CHCTeMAa OLeHOYHBIX MEePONPUATHI, MPeACTABIAIONIasA CO00H KOMILJIEKC YU4eOHbIX
MEpONPHUATHH, COIJIACOBAHHBIX C pe3yJbTaTaMu 00y4eHHs] W C(POPMYJIMPOBAHHBIX C Y4ETOM

®PI'OC COO (mpeameTHbIe pe3yabTaThl N0 aucuumiuge) u ®roc CIO.

Ne | OK Mony;z/;’:meﬂ/ PesyabTar 00yuenust Tunbl 011eHOYHBIX MEPONPUATH A
I | OcHoBHOe conep:kanue
1 Pa3nen 1. OcHoBBI Popmy:upoBaTh
0a3oBbIe MOHATHS H
CTPOEHHMS BelecTBa
3aKOHBI XMMHH
1.1| OK 01 |Ctpoenue atomMmoB CocraBnsate xumuueckue | 1. Tect «CTpoeHne aTOMOB XMMHUYECKUX
XUMHYECKUX (GOpMyJIbI COEIMHEHUH B [3JIEMEHTOB U IIPUPOAA XUMHUECKON CBSI3M».
3JIEMEHTOB U COOTBETCTBHH CO CTENEHBIO |2. 3a7a4i Ha COCTAaBIEHNE XUMUYECKUX
npupoaa OKHCIIEHUS] XUMHUYECKHUX (opMyI ABYyXaTOMHBIX COEAMHEHHUH (OKCHIIOB,
XUMHYECKOM CBA3H  |3JIEMEHTOB, HCXOIS U3 CyIb(pUIO0B, TUAPUIOB U T.IL.).
BaJICHTHOCTH U 3. 3agaHus Ha UCIIOIBL30BAaHNE XUMUYECKOMN
JIEKTPOOTPUIIATENLHOCTH |CUMBOJIMKH U Ha3BaHUM COETMHEHUH IO
HOMEHKJIaType MEXAYHapOJHOIO COK3a
TEOPETHUYECKON U NPUKIIAJHON XUMUU U
TPUBHAJIBHBIX Ha3BaHUM JJIs1 COCTaBJICHUS
XUMHYECKUX (POPMYII ABYXaTOMHBIX
COeANHEHHH (OKCUIIOB, CYIb()HUIOB, THIPUIOB
U T.I.) ¥ APYTUX HEOPTaHUYECKUX COEAMHEHU I
OTJIENBHBIX KJIAaCCOB
1.2| OK 01 (ITepuoandeckuii XapakTepuszoBaTh 1. Tect «MeTtamummdeckue / HEMETANTTICCKIC
OK 02 |3akoH u Tabnuna XUMUYECKHUE JIEMEHTBI B |CBOWCTBA, MIEKTPOOTPULIATENBHOCTD U
.M. MenneneeBa  |COOTBETCTBHUHM C UX CPOJCTBO K 3JIEKTPOHY XMMHUYECKUX
MOJIOKEHNEM B 9JIEMEHTOB B COOTBETCTBHE C MX IICKTPOHHBIM
MEPUOINYIECKON CUCTEME  |CTPOCHUEM M MOJIOKEHNEM B TIEPHOANIECKON
XUMHUYECKUX IEMEHTOB CUCTEME XUMHUYECKHUX dneMeHToB JI. 1.
J.N. MenneneeBa Meunneneesay.
2. [IpaxkTryeckue 3a1aHusl Ha yCTAHOBIIEHUE
CBA3M MEXJly CTPO€HHEM aTOMOB XHUMHUYECKHUX
9JIEMEHTOB U NIEPUOJUYECKUM U3MEHEHHEM
CBOMCTB XMMHUYECKUX HIEMEHTOB U MX
COETMHEHUH B COOTBETCTBUH C MOJIOKEHUEM
Ilepuonuyeckoil cucreMe.
3. IIpakTHKO-OPUEHTUPOBAHHbIE
TEOPETHUYECKUE 33JaHNS Ha XapaKTEPU3aL1Io




XHUMHUYECKHUX DJIEMEHTOB: «MeTajuindyeckue /
HEeMEeTaJNIMIECKHUE CBOMCTRA,
AIEKTPOOTPUIATEILHOCTD U CPOJCTBO K
AIEKTPOHY XUMUYECKUX DIIEMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM CTPOCHUEM
U IIOJIOKCHHUEM B HCpHOIIPI‘-ICCKOfI CUCTEMC
xuMudeckux sneMmenToB .M. Menneneera»

2 Paznea 2. XapakrepusoBaTth THIILI  |KoHTpoJibHasi paGoTa
XumMuueckne XHMHUYECKUX peaKuui «CTpoeHue BeliecTBa M XUMHYECKHE
peakuuu peaKuum»
2.1| OK 01 |Tunst xumuueckux |CocCTaBisATh peaKkIUK 1. 3amaun Ha cocTaBlIEHUE ypaBHEHUI
OK 04 |peakmuit COEUHEHHS], PA3JIOKEHHUS, |pEaKLui:
oOMeHa, 3aMelIeHns, — COEIMHEHNS, 3aMEIIEHUS, Pa3I0KEeHHA,
OKHUCJIUTEJIbHO- obMeHa;
BOCCTaHOBHTEJIbHBIC — OKHCJIUTENHHO-
peakuuu BOCCTaHOBHUTEJBHBIX PEaKUUil ¢
HCIOJIh30BAaHUEM METOA ANEKTPOHHOTO
Oaxnanca.
2. 3agaun Ha pacyeT Macchl BEIIECTBA WIN
00bEMa
ra3oB 10 U3BECTHOMY KOJINYECTBY BEILIECTBA,
Macce Wi 00bEMY OTHOTO U3 YYaCTBYIOLIHX B
pEaKIny BEMIECTB; PACUETHI
Macchl (00bEMa, KOJIIMUECTBA BEIECTBA)
MPOAYKTOB PEaKLIMH, €CIM OJHO U3 BEILLECTB
UMeeT NPUMECH
2.2 Onexrponurudeckas |CocTaBIsATh ypaBHEHUS 1. 3amaHust Ha COCTaBICHNE MOJIEKYIISIPHBIX U
JUccolranys u XUMUYECKUX PEaKLUH MOHHBIX PEAKLHH ¢ y4acTHEM KUCIIOT,
WOHHBIN 00MeH MOHHOTO 0OMeHa ¢ OCHOBAaHUI1 U cOJIeH, yCTaHOBJIEHHUE
y4acTHEM HEOPTaHWYECKUX |M3MEHEHMS KHUCIOTHOCTH CPEebl
BEILECTB 2. JJabopaTopHas padota "THITBI XUMUYECKUX
peakumit”
3 Pa3nen 3. Crpoenne |UcciaenoBats crpoenne n | KonTpoabHas pa6ora
M CBOJiCTBa CBOJiCTBA «CBoiicTBa HEOPraHMYECKUX BEIIECTB)
HEOPIraHNWYeCKUX |HeOPraHHYecKHX
BellecTB BellleCTB
3.1 OK 01 [Knaccudukanus, Knaccupuumposatsb 1. Tect «HomeHknatypa 1 Ha3BaHUe
HOMEHKJIaTypa U HEOPraHW4eCKUe BELIeCTBA |HEOPraHWYECKUX BEIIECTB UCXOMS U3 UX
CTpOeHHE B COOTBETCTBHU C UX XUMHYECKOW (hOPMYIIBI MIIH COCTABIICHHE
HEOPraHWYECKHUX CTPOEHHEM XUMHUYECKOW (POPMYIIBI UCXOISl U3 HA3BAHHS
BEILIECTB BEIIECTBA 10 MEKAYHAPOAHON Min
TPUBUAIBHON HOMEHKIIATYPEM.
2. 3ajiaum Ha pacdeT MaccoBOM J0JIH (Macchl)
XMMHYECKOTO 3JIEMEHTa (COEANHEHNS) B
MOJIEKyJIe (CMecH).
3. [IpakTryeckue 3a1aHusI MO KIacCU(pHUKAILINH,
HOMEHKJIATYpe ¥ XUMUYeCKUM popMynam
HEOPraHWYECKUX BEIIECTB Pa3In4HbIX
KJIaCCOB.
4. IlpakTrueckue 3a1aHus Ha ONpEeAEICHNE
XMMHYECKOW aKTUBHOCTH BEIIECTB B
3aBHCHMOCTHU BUIa XMMHYECKOW CBS3H U THIIA
KPUCTaJUINYECKON pEelIETKU
32| OK 01 |®usuko-xumuyeckue|YcTaHaBIUBATH 1. Tect «OcOOEHHOCTH XUMUYECKIX CBOWCTB




OK 02 |cBoiicTBa 3aBUCHMOCTb (PH3HKO- OKCHJIOB, KUCIIOT, OCHOBaHUH, aM(POTEPHBIX
HEOPTaHWYIECKHIX XUMHYECKUX CBOMCTB THIPOKCHJIOB U COJICH».
BEIIECTB HEOPTaHWYECKHX BEIMIECTB |2. 3afaHus Ha COCTaBIIEHNE YPaBHEHUH
OT CTPOCHHUSI aTOMOB U XUMHUYECKUX PEAKIUN C yYaCTUEM IPOCTHIX U
MOJIEKYJI, a TAK)KE TUIIA CJIOKHBIX HEOPTraHMYECKUX BEIIECTB: OKCUIOB
KPUCTAJUTMIECKOM PEIIETKH | METaNIOB, HEMETAIIIOB ¥ aM(OTEPHBIX
DJIEMEHTOB; HEOPTaHUIECKUX KUCIIOT,
OCHOBaHMI U aM(pOTEPHBIX THIPOKCUIOB,
HEOPTaHWYECKHX COJIEeH, XapaKTepU3YIOIINX
WX CBOMCTBA U CITOCOOBI MOTYUIECHHUS.
3. IlpakTUKO-OpHEHTHPOBAaHHBIE
TeOopeTHYECKHe 3a/IaHNs Ha CBOICTBA U
MOJTydYeHNe HEOPraHNIECKNX BEIIECTB
3.3| OK 01 |Unentudukanus Uccnenosats 1. [IpakTUKO-OpHUEHTUPOBAHHBIE 3aJaHUS IO
OK 02 |HeopraHuyeckux Ka4yeCTBEHHbIE PEaKIINU COCTaBJICHUIO XUMHUYECKUX PEaKIUi C
OK 04 |[BemectB HEOPTaHMYECKUX BEIIECTB |y9IacTHEM HEOPTaHUIECKUX BEIICCTB,
WCHOJIb3yEMBIX JUIS UX UACHTU(UKAIIUY.
2.JIaboparopHas pabota: “UneHTHduKanys
HEOPTraHUYECKUX BEIIECTB”
4 Pa3nen 4. Ctpoenne |UccinenoBats crpoenne u |KonTpoabHas padora
H CBOWCTBA CBOIICTBa oprannvyeckux |«CTpoeHHe H CBOHCTBA OPraHUYeCKUX
OpPraHnYecKux BelleCTB BelIECTBY
BellleCTB
4.1| OK 01 |Kmaccuduxarms, Knaccudummpoarts 1. 3aganusa Ha coCTaBJIEHUE Ha3BaHUM
CTpOCHUE U OpPTaHUYECKUE BEIIECTBA B |OPTaHUYCCKUX COSAMHEHHM 10 TPUBHAIHLHOM
HOMEHKJIaTypa COOTBETCTBHH C UX WU MEXTyHAPOTHON CUCTEMAaTHUIECKOU
OpPTaHHYECKUX CTpOCHHEM HOMEHKJIIaType.
BELLECTB 2. 3agaHus Ha COCTaBJICHUE MOIHBIX U
COKPAII[CHHBIX CTPYKTYPHBIX (popmy
OpPTraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB.
3. 3amaun Ha ompeaeNieHue MPOCTEHIIeH
(hOpMyITBI OPTaHUIECKOW MOJIEKYIIBI, HCXOIS
13 3JICMEHTHOTO cocTaBa (B %)
42| OK 01 |CsoiicTBa YcraHaBnuBaTh 1. 3amaHust Ha COCTaBJICHNE YPaBHEHUN
OK 02 |opranngeckux 3aBUCHMOCTb (PH3HKO- XUMHUYECKUX PEAKLHUN C y4acTUEM
OK 04 |coenunenuii_ XUMUYECKUX CBOWUCTB OPraHUYECKHUX BEILECTB HA OCHOBAHUU UX
OpraHUYECKUX BEMIECTB OT |COCTaBa U CTPOCHHUSI.
CTPOEHHS MOJIEKYJI 2. 3aiaHus Ha COCTaBJICHNE YpaBHEHUI
XUMHUYECKUX PEAKIUN, WILTIOCTPUPYIOIIUX
XUMHYECKHE CBOWCTBA C YIETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKIUN U TeHETUYECKOU
CBSI3U OPTaHUYECKHUX BEUIECTB Pa3HBIX
KJIaCCOB.
3. PacueTHbIe 3amaun 10 ypaBHEHUSIM PEaKITHA
C yJacTHeM OpTraHMIEeCKUX BEIIECTB.
4. JlJabopaTtopHas paboTta “IlpeBparieHus
OpraHUYEeCKUX BEIIECTB NPY HarpeBaHuu"
43| OK 01 |HUpenTudukanus Hccnenosarts 1.IIpakTHKO-OpUEHTUPOBAHHBIE 3aJaHHS 10
OK 02 [opranmueckux KaueCTBEHHBIE PEAKLINU COCTaBJICHUIO XUMUYECKUX PEaAKIIUM ¢
OK 04 (Bemiects, ux OpraHUYECKUX COCAUHEHUM | y4acTHEeM OPraHUYECKUX BEIIECTB, B T.4.
3HAUCHUE U OTETBHBIX KJIACCOB MCIOJIb3yEeMBbIX I UX UACHTU(DUKAIIUH B

MIPUMEHEHHUE B
OBITOBOW U
MPOU3BOJICTBEHHOM

OBITY ¥ IPOMBIIIUICHHOCTH.
2.JlaboparopHas pabota: “Unenrndurkanms
OPraHNYECKHX COCANHEHUH OTISIBHBIX




JIeITENbHOCTH KJ1accoB”
9eJI0BeKa

5 Paspean S. XapakTepHu3oBaTh
Kunernyeckne n  |BJHMsIHHE Pa3JMYHBIX
TepMOAMHaAMHU4YecK |(aKTOpOB HA paBHOBecHe
He 3aKOHOMEPHOCTH (M CKOPOCTh XUMHYECKHX
NPOTEKAHUS peakuui
XHMHYECKHX
peakumni

5 | OK 01 |CkopocTtb XapakTtepu3oBaTh BIusHUE |IIpakTHKO-OpHEHTUPOBAHHBIE TEOPETUUECKHE

OK 02 |xuMuueckux KOHLIEHTpaLUU 3a7aHus Ha aHaIU3 (PAaKTOPOB, BIUSIOIINX Ha
peaxiuii. pearupyronmx BemecTB 1 |M3MEHeHHEe CKOPOCTH XUMUYECKON peaKlny.
XuMugeckoe TeMIepaTypsl Ha ckopocTh |IIpakTHKo-OpHeHTHpOBaHHbBIE 33JaHUS Ha
paBHOBECHE XUMUYECKUX PEaKLUi npumeHenne npuxnuna Jle-llatense ms

XapakTepu30BaTh BIMSHUE |HAXOKICHUS HAIPABICHUS CMEILECHHS
M3MEHEHHs KOHUEHTPAIMY |paBHOBECHS XMMHUYECKOW PEaKIMU U aHAJIHN3
BEIIECTB, PEAKIUH CPeAbl U |(HaKTOPOB, BIUSIOIIUX Ha CMELICHHE
TeMIIEpaTyphl Ha XHUMUYECKOT0 PABHOBECHUS

CMEIIEHNE XUMUIECKOTO

paBHOBeCHS

6 HccnenoBaTh HCTHHHBIE
Pasnes 6. PACTBOPBI € 32JaHHBIMH
Pacrsopni XapaKTepHCTHKAMM

6.1| OK 01 |IlonsTue o PaznuuaTh UCTUHHBIE 1. 3amaun HA IPUTOTOBJIICHUE PACTBOPOB.

OK 02 |pactBOpax pacTBOpbI 2. [IpakTHKO-OpUEHTHPOBAHHBIE PACUETHHIE

3aJjaHus Ha AUCTIEPCHBIE CUCTEMBI,

UCIIOJIb3yEeMble B OBITOBOM 1

MIPOM3BOACTBEHHOM JESTETLHOCTH YeIOBeKa
6.2| OK 01 |UccnenoBanue HUccnenosars ¢puznko- JlabopatopHas pabota

OK 04 (CcBOICTB pacTBOPOB [XMMHYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”

HUCTUHHBIX PacTBOPOB

IT | IIpodeccuoHaILHO-OPUEHTHPOBAHHOE COAEPKaAHMe (CoAepKaHue IPUKJIATHOT0 MOLYJIs1)

7 Paszpnen 7. OueHuBaTh NocaeCTBHA |3alMTa Keiica (c ydeToM Oyayinen
Xumus B ObITY 1 OBITOBOI 1 npodeccuoHAIbLHOM 1esITeIbHOCTH)
NMPOU3BOJICTBEHHOI |IIPOU3BOACTBEHHOM
AesiTeJIbHOCTH HesiITeIbHOCTH Ye10BeKa ¢
YeJI0BEKa TO3MIIUH IKOJIOTHYeCKOH

0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY H
MIPON3BOACTBEHHON
JeSITENbHOCTH
4eJI0BeKa

OrieHuBaTh IIOCIIENCTBUA
OBITOBOM U
MIPOU3BOICTBEHHOM
JEATEILHOCTH YEI0BEKA C
MO3UIIMHA DKOJIOTHYECKOU
0€e301acCHOCTH

Keiic (¢ yaerom Oyayteit mpodeccrnoHaTEHON
JIeATEIBHOCTH)

Bo3MoxHbIE TEMBI KEHCOB:

1. ITorerienne KIMMaTa ¥ BEICBOOOIKIEHHIE
ra30BBIX THIPATOB CO JHA OKEaHa.

2. bynymue Matepuabl

3. HoBble MaTepuasl AJIsl COTHEUHBIX
Oarapei.

4. JlexapcTBa Ha OCHOBE PaCTUTEIbHBIX
MperapaTroB
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