IIpuniaoxenne 3.7
Kk I1OII no cnenuaJLHOCTH

27.02.06 MeTpoJiorn4yeckuii KOHTPOJIb
CpelICTB M3MepeHuil

PABOYAS ITIPOTPAMMA YYEBHOW JUCITATIIMHBI
OVIIL.07 Xumus
MIPOrPaMMBI MMOATOTOBKH CIICIIMATTUCTOB CPEIHETO 3BEHA
cpenHero nmpoheccuoHaIbLHOTO 00pa30BaHMS

27.02.06. MeTpoJioru4eckmii KOHTPOJIb CPeICTB H3MepeHMit

Koraasim, 2025



COJEPKAHUE

1. OOmras xapakTepucTrka paboueil mporpamMmsl 00111€00pa30BaTENbHON JUCHUIUINHBL «XUMHUSN......3

2. CTpyKTypa u coaepkaHue o01eo0pa3oBaTeIbHON JUCITUTUTHHBL «XAMESI)..ccuvveerreeerreeesreessseesnne 9
3. YcaoBus peanusanuy mporpaMMbl 00IIIe00Pa30BaATETbHON TUCITIHTUIHHBI ..cc..vveereveeerreeesreeesveesnnne 20
4. KoHTpOTb ¥ OIleHKa Pe3yIbTaTOB OCBOCHUS 00IIe00pa30BATEIBHON JUCIIHILTHUHEL «....c.c.veeenveennenne. 20
5. JIuct u3MeHeHH 1 T0TMOTHEHUH, BHECEHHBIX B PAOOUYIO TIPOTPAMMY ....eeuveeurerurereenrenseesseenenseenes 30



1. OBIIASL XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI
OBIIIEOBPA3OBATEJBHOM JUCIHUILINHBI «XUMUS»

1.1. Mecto aucHMIUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccHOHAIbLHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl

O6mieoOpa3oBatenbHasi JUCHUIUIMHA «XHUMHUS» HU3ydaeTcs Ha 0a30BOM YypOBHE B
o0meobpa3oBaTebHOM  LUKIE  y4eOHOTO  TUIaHA  OCHOBHOM  NPO(eCCHOHAIBHOM
00pa3oBaTeIbHOM TPOTrpaMMBbI IO CHEeNHATBHOCTH 27.02.06. MeTpoJiornyeckuii KOHTPOJIb
CpeacTB U3MepeHuil.

TpynoeMkocTh mucruIuinHbl «XUMHUs» Ha 0a30BOM ypOBHE COCTaBisier 72 daca, U3
KOTOpBIX 68 4HacoB — 0a3oBbI Monynb (6 pa3aenoB) u 4 yvaca — mpukiIagHod Moayib (1
pas3zen), BKIIOYAMIINNA MPAKTUKO-OPUEHTUPOBAHHOE COJCpKaHUE KOHKPETHOW Mpodeccuu
WIH CTienranbHOCTU. 3ydeHne MUCIUIUINHBI 3aBepaeTcs i depeHIHPOBAHHBIM 3a4€TOM.

[IpuknagHoii MOIynb BKIOYAeT OAWH pa3fen. Pasmen 7 «Xumus B OBITY U
MPOU3BOJICTBEHHONW JEATEIbHOCTH YEJIOBEKa» pealn3yeTcsi Ha MmaTepualie  Keilcos,
CBSA3aHHBIX C DKOJIOTHYECKOM O€30IIaCHOCTBI0O M OLEHKOW IIOCIEACTBUII OBITOBOM H
NPOU3BOJICTBEHHON  NEATENBbHOCTH, MO  OTpacisM  Oyaymed  mpodeccruoHanbHOU
JEATETbHOCTU 00YYaIOIINXCA.

[Tepuoa oOyueHus: 2 cemecTp.

1.2. llesin ¥ NJIaHUPYeMble Pe3yJbTAThl OCBOCHHUS U CUMILIUHBI

1.2.1. leau 4 3a1a494 TUCUUILIHHBI

@opMUPOBaHHE Y CTYACHTOB TIPEJCTaBIEHUS O XMMHYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa KaK OCHOBBI NPUHSTUS PEUICHUN B JKU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYyAIUSX, OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOIHOM Ccpeie.

3apaun TUCHUIUINHBI:

1) chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUYECKUAX MPOIECCOB
U SBJICHUI B OKpYXKalolIeW cpejie, LEIOCTHOM HAay4HOW KapTUHBI MHpa, B3aUMOCBS3H U
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMYJIbI HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB,
YpaBHEHHS] XUMHUYECKUX PpEaKIMi, OOBACHATH WX CMBICI, WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTH HABBIKU MTPOBEACHUS MPOCTEHINNX XUMHUECKHX IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUN C CcOOJIIoJIeHHeM TMpaBui 0e30MacHOro oOpalleHusi € BelIeCTBAMU U
1a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BuUTh YMEHHUS HCIIOJIb30BaTh HWHGOPMALMIO XHUMHYECKOTO XapakTepa U3
Pa3IUYHBIX UCTOYHHUKOB;

5) cdopMupoBaTh YMEHHUS MTPOTHO3UPOBATH MOCIEIACTBUS CBOCH NEATEIHHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJACTBEHHBIX IPOIIECCOB;

6) cdopMHupoBaTH TOHMMAHHE 3HAYUMOCTH JOCTHKEHUN XHMHUYECKOW HAyKU U
TEXHOJIOTUH JIJIsL Pa3BUTHS COITMAIIBHON U MIPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3yjbTAaThl OCBOCHHSI 001Ie00pa3oBaTeJIbHOM JUCHUILIMHBI B cooTBeTcTBUM ¢ ®PI'OC CIIO u Ha
ocHoe ®I'OC COO

Koa u Ilnannpyemble pe3yJbTaThl 0CBOCHUS JUCHUILTUHBI

HaAaNMEHOBaHUE

q’OPMpreM]’I“X Oourue JAucuunianHapHbie

KOMIIeTeHIIHi

OK 01. B yacT Tpy10BOro BoCIUTAHUS: - BJIAJCTh CHCTEMOM XMMHYECKHX 3HAaHUH, KOTOpas  BKJIIOYACT:
Bribupatp - TOTOBHOCTb K TpYyly, OCO3HaHHE LEHHOCTH | OCHOBOIOJAralolue MOHATUS (XUMHUYECKHI 3JIEMEHT, aToOM, 3JIEKTPOHHAs
CIocoObI MacTepcTBa, TPYyA0t00ue; oboJiouka aroma, s-, p-, 0-3JI€eKTpOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYIa,
pereHus - TOTOBHOCTb K aKTUBHOMN NESATEIbHOCTH | BAJIGHTHOCTh, 3JIEKTPOOTPULIATENIbHOCT, CTEMEHb OKUCICHHS, XHUMHYeCKas
3a1a4 TEXHOJIOTUYECKOW U COIUANbHON HAmpaBJICHHOCTH, | CBA3b, MOJIb, MOJSpPHAs Macca, MOJSIPHBIM 00beM, YIJIEPOIHBIA CKEJeT,
npodeccuoHal | COCOOHOCTh  MHULMHUPOBATh,  IJIAHUPOBAaTh W | QYHKIMOHAIBHAS TPYIIa, paauKall, WU30MEpHusi, U30MEpbl, TOMOJIOIMYECKHMA
BHOM CaMOCTOSITENTLHO BBIMIOJIHATDH TaKYIO A€ATEIbHOCTD; psia, TOMOJIOTH, YTIEBOIOPOAbI, KHUCIOPOA- U a30TCOAEpKAIUEe COCAUHEHNUS,
NESITeIbHOCTH | - MHTEpeC K Pa3NU4HbIM chepaM MpodecCHOHANbHON | OMOJOTMYECKH aKTUBHBIC BellecTBa (YIJIEBOABI, KHUPBI, OCJIKH), MOHOMED,
NPUMEHUTENh | ACSTEIbHOCTH, MOJIUMEpP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,
HO K Osaanenne YHHBepPCAJbHBIMU Y4eOHBIMH | KPUCTAJIMUECKAsT PEIIeTKa, THIBl XMUMHUYECKHX peaKIHid (OKUCIUTEIBHO-
pa3IMYHBIM MO3HABATEJILHBIMH JefiCTBUSIMU: BOCCTAaHOBUTENbHbBIE, 3K30-U IHAOTEPMUUYECKUE, PEaKIIM HWOHHOrOo OOMEeHa),
KOHTEKCTaM a) 0a3oBble JIOTHYECKHeE AeiiCTBUS: pacTBOp, 3IEKTPOIUTHI, HEIJIEKTPOIUTHI, HIIEKTPOJIUTHUECKAsT TUCCOIMALINS,

- CaMOCTOSITENTbHO (OPMYITUPOBATH U AKTYaIU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBCHHBIA MPU3HAK MU
OCHOBaAHUA JJI Cp AdBHCHUHA, K.HaCCI/Iq)I/IKaLII/II/I 148
0000IIICHHUS;

- OMPENENATh 1ENIN ACSTEIIbHOCTH, 33]]aBaTh TapaMeTpbl
U KPUTEPUU UX JOCTUKECHUS,

- BBUBIISITH 3aKOHOMEPHOCTM W MPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLICHUBATh
COOTBETCTBHE pE3YJIbTATOB ILENSIM, OIEHUBATh PHUCKU
MOCJIE/ICTBHI 1€SITEIbHOCTH;

- pa3BUBaThb KpEaTHMBHOE MBIIUJICHHE TMpPU pPEIICHUN

OKHUCJIUTEIIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKINH, XUMHYECKOE
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpPUsI XMUMHMUYECKOIO CTPOEHUs
opranndeckux BemectB A.M. bytiepoBa, Teopus SIEKTPOJUTHUYECKON
aucconyanuu, nepuogudeckuil 3akon /I.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOICTBax, COCTaBe, MOJYYCHUU M OE30MaCHOM HCIOJIb30BaHUU
BRKHEHIIMX HEOPraHWYECKMX M OpraHMYeCKMX BEIIeCTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0OBEKA;

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKM M B3aMMOCBA3b H3YYCHHBIX
HNOHSTUH, IPUMEHATh COOTBETCTBYIOILIUE MTOHATHUS MPU ONHUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHX BCIIECTB M MX IPEBPALICHMIA,
BBISBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX  3HAaHMM C  MOHATHAMH U
IIPEJICTaBICHUAMH JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
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KU3HEHHBIX TTPOOIEM

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BIIQJIETh HaBbIKAMH Yy4e€OHO-MCCIIEIOBATEILCKOU U
HpOGKTHOfI ACATCIIbHOCTH, HaBbIKaMM  pa3pClICHUSA
npo0em;

- BBISABIIATH MNPUYNHHO-CJICACTBCHHELIC CBiA3U 148
aKTyaJIM3UpOBaTh 3aJady, BBIABUTATh THIIOTE3y €€
peliCHUs, HaXOAWUTb AapPrymCeHTbI JIsI OOKa3aTCIIbLCTBA
CBOUX YTBEpIKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTECPUHU
pelieHus;

- aHAIM3UPOBATh MOJIYYCHHBIC B XOJI€ PEIICHUS 3aJ1aul
PE3YIbTAaThl, KPUTHYCCKU OLICHUBATH UX JOCTOBCPHOCTD,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMCTb INICPCHOCHUTL 3HAHHA B IIO3HABATCIIbBHYHO H
MPAKTHYECKYI0 00JIaCTH KU3HEAEATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IIPEIMETHBIX
o0yacTe;

- BbIABUTATb HOBLIC HUACHU, MPCAJIaraTb OPHUIMHAJIBHBIC
MOAXOBI U PEIICHUS;

- CHOCOGHOCTB HUX UCHOJIL30BaHMS B II03HABATEIHLHON U
COIIMAJIbHOW MPAKTUKE

- yMeThb HWCHOJB30BaTh HANMEHOBAaHHWS  XHUMHUYECKHX  COCAMHEHHH
MEXIYHAPOAHOIO COK03a TEOPETHYECKOW M IPUKIAJHOM XUMHU W
TPUBHAIbHBIC Ha3BaHMS BOKHEWIINX BEIIECTB (3TWIICH, AlleTHIICH, TIIHIEPUH,
denon, dopmanbaerua, yKCycHas KUCIOTa, TJIMLOUH, YrapHbli —ras,
YTJIEKUCIBIN Ta3, aMMHAK, TalleHas W3BECTh, HETalleHas M3BECTh, MUTHEBAS
colla M JPYIHX), COCTaBIATH (OPMYJBI HEOPraHHMUECKUX M OPraHMYeCKHX

BCIIECTB, YpPAaBHEHUS XUMHUYECKHX pEaKIHid, OOBICHATh WX CMBICH;
MOATBEPKIATH XapaKTepHbIC XHUMHYECKHE CBOMCTBA BCILIECTB
COOTBETCTBYIOIIMMH HKCIEPUMEHTAMU U 3aMUCSIMU YPAaBHEHUN XWMHYECKHUX
peaKLuii;

- YMETh YCTaHaBIMBATh NPUHAAIEKHOCTh H3YUYEHHBIX HEOPraHUYECKUX H
OpTraHU4YCCKUX BCHICCTB K OMPCACICHHBIM KJjlaCCaM U I'pylIlaM COG,Z[HH@HHfl,
XapaKTepu30BaTh UX COCTaB W Ba)KHEHIINE CBOWCTBA; OMPENENATb BHJbI
XUMHUYECKHX CBs3€H (KOBaJCHTHAs, WOHHAs, MeTa/lIndecKasi, BOJOPOJIHAN),
TUIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KiIacCUu(PUIUPOBATh XUMUYECKUE
peakiuu;

- chopmupoBaTh  MPEACTABICHUSA: O XHUMHYECKOW  COCTABIISIONICH
€CTECTBCHHOHAY4YHOW KapTUHBI MHpA, POJIM XHMHM B IIO3HAHUU SIBJICHUU
npupoabl, B (GOPMUPOBAHWU MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(GYHKLINOHATBHON TPaMOTHOCTH, HEOOXOAMMOM Uil peIIeHUs! MPaKTHUYECKUX
3aJa4 ¥ SKOJIOTMYECKH OOOCHOBAHHOTO OTHONIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpeliE;

- yMETb NPOBOAMTH pacyeThl MO XUMHYECKUM (opMysiaM U ypaBHEHUSM

XUMHUYECKHX  peakuuid ¢  HCIONb30BaHHMEM  (U3MUECKUX  BEIUYHH,
XapaKTepU3YIOIIMX BEIIEeCTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJWYECTBA BEIIECTBA; HCIIOJIH30BAThH

CUCTEMHBIC XWMHYCCKUC 3HAHUA JIA HPUHATUA peI_HCHI/Iﬁ B KOHKPCETHBIX
JKU3HCHHLBIX CUTYyalUAX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

OK 02.
HUcnonb3oBathb
COBpEMEHHBIE

B 00/1acTH HEHHOCTH HAYYHOTO MO3HAHMS:
- c(OPMHUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA

- YMETh IUTaHUPOBATh U BBIMOJHATH XUMUYECKUN IKCTIEPUMEHT (TIPEBpAILCHUS
OpraHMYEeCKUX BEILLECTB IIPU HArPEBaHUU, IIOJyYEHHUE STUIIEHA U U3YYCHUE €ro
CBOMCTB, KAuECTBEHHBIC DPEAKUMM Ha aIbACTUIbI, KpaxMmal, YKCYCHYIO




cpencTBa
MIOUCKa,
aHaIM3a U
UHTEpIIpeTaIn
"
uHpopMaun
"
UH(POPMALIMOH
HBIC
TEXHOJIOTUHU
TSt
BBITIOJTHECHUSI
3a1aq
npodeccruoHan
BHOU
JeSITeIbHOCTH

HayKd W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
IUanore  KyJiabTyp, CIOCOOCTBYIOMIETO  OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;

- COBEPLICHCTBOBAaHUE S3BIKOBOM U YUTATEIbCKON

KyIbTYpbl KaK CpeICTBa B3aUMOJEUCTBUS MEXIY
JIIOJIBMH U TIO3HAHUS MUDA;

- OCO3HaHWe IIEHHOCTH Hay4YHOM JesITeNbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh MIPOEKTHYIO u
UCCIIEIOBATENbCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B
rpynrne;

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMHU

NMO3HABATEJILHBIMHU AeHCTBUIMM:

B) padora ¢ uHgopmaumei:

- BJIAJETh HAaBBIKAMU TMOJXYYCHHUS HMHPOpMAIUU U3
UCTOYHUKOB  DPa3HBIX  THUIIOB, CaMOCTOSITENILHO
OCYIIECTBISATh TIOUCK, aHAIHW3, CHCTEMAaTH3allui0 |
UHTEpIpeTalvio HHQOPMAIMK Pa3IUYHbIX BHUIOB H
(dbopM mpeIcTaBICHHUS,

- CO3/aBaTh TEKCThl B Pa3MYHBIX (opMarax ¢ y4eToMm
Ha3HaueHUs WHQOpPMAIMK U IEJIEBOH ayJUTOPHH,
BBHIOMpAs ONTUMaJbHYIO (OpMy TMpeACTaBICHUS U
BU3YaIN3aIiy;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(OpMaIINY, €e COOTBETCTBHE MPABOBLIM U MOPAIBLHO-
ATUYECKUM HOPMaM;

- HCIOJIb30BAaTh  CpelncTBa MHQPOPMAIMOHHBIX U
KOMMYHHMKAI[MOHHBIX ~ TEXHOJOTMH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AI[MOHHBIX
3aMad ¢ coOmroieHneM TpeOOBaHMM  APTOHOMHKH,
TEXHUKHU 0€30MacHOCTH, TUTHEHBI, PECypCcOCOepeKeHNS,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(DOPMALIMOHHOM
0e30IMacHOCTH;

KHUCJIOTY; JeHaTypalus OeJIKOB MpH HAarpeBaHUU, LIBETHHIE PEaKIU OEJIKOB;
IPOBOJIUTH PEaKIIMK HOHHOTO 0OMEeHa, ONpPEeNsATh CPeay BOIHBIX PACTBOPOB,
KaueCTBEHHbIE peakuuu Ha cyinbdar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KAaTHOH aMMOHHSI; pelaTh SKCIIEPUMEHTAIbHbIE 331a4uM 110 TeMaM "Mertaiist"
u "Hemeramnel'") B COOTBETCTBHM C MpPaBHUJIAMH TEXHUKH O€30MACHOCTH TIPH
0OpalIeHnn ¢ BEIECTBAMU U JIAOOPaTOPHBIM 000PYJOBAHUEM; MPEACTABIATH
pe3ynbTaThl XHMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peaKkUuid u (opMyaupoBaTh BHIBOABI HA OCHOBE 3THX
pe3yNbTaToB;

- YMETh aHAJIM3UPOBATh XMMUYECKYIO0 HH(OPMAIUIO, OTyJaeMyI0 U3 Pa3HbIX
HMCTOYHHMKOB (CpelIcTB MaccoBOi nHpopmarnu, cetb UHTEepHET 1 pyrue);

- BJIaJIeTh OCHOBHBIMU METOJJaMH HAyYHOT'O TIO3HAHUS BEIECTB U XUMHUYECKUX
SBJICHHUH (HaOJII0/IeHNEe, M3MEPEHUE, SKCIICPUMEHT, MOJICIIMPOBAHNUE);

- YMeTh MNpPOBOJUTH pacyeTbl MO XUMUYECKUM (QOpMyslaM M YpaBHEHHUSM
XUMHYECKMX  peakuuid ¢  HCIONb30BaHUEM  (U3MUECKUX  BEJIUYHUH,
XapaKTEpU3YIOIUX BEIIECTBA C KOJIWYECTBEHHON CTOPOHBI: MaccChl, 0ObemMa
(HOpManbHBIE yCIOBHUSI) Ta30B, KOJMYECTBA BEUIECTBA; MHCIIOJIb30BATh
CHUCTEMHBIC XMMHYECKUE 3HAHMA JIi NPUHATHA DPEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM




- BJIaJICTh HaBBIKAMH PACTIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHGOPMaIIMOHHON 6e30acHOCTH
JMYHOCTH,;

OK 04.

D¢ dexkTuBHO
B3aMMO/ICHICTB
OBaTh U
paboraTh B
KOJUJIEKTHUBE U
KOMaHjie

- TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSATEIbHOCTH U
CaMOOIIPEEIICHUIO;

-OBNIQJICHUE HAaBBIKAMU  Y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM M COIMATIbHON JIEATEIIbHOCTH;

OBJaieHHe YHHBEPCAJIbHBIMH KOMMYHMKATUBHBIMH
JelHCTBUSIMU:

0) coBMecTHasl AeATeJbHOCTD.

- IOHUMAaTh U UCIOJI30BaTh MPEUMYILECTBA KOMAHIHOMN
Y UHIWBHUIYIBHOU paOOTHI;

- NOpUHUMAaTh eI COBMECTHOM  JI€ATENIbHOCTH,
OpraHu30BbIBaTh M KOOPJAWHHUPOBATH NEUCTBUS MO €€
JTOCTHI)KCHUIO: COCTaBJISITh J1a"H JICHCTBUM,
pacnpenenarb pojii C y4eTOM MHEHMH YYaCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM PaboThI;

- KOOpJIWHUPOBATh W BBHINIOJHATH PabOTy B YCIOBHAX

peasbHOro, BHUPTYaIbHOTO M KOMOMHHPOBAHHOTO
B3aMMOJEHCTBUS;

- OCYH_I€CTBJI$ITI> IIO3UTHUBHOC CTpaTeI‘I/I‘-IGCKOG
MOBEJIEHNE B PA3UYHBIX CHUTYallUsX, MPOSBIATH

TBOPUYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM
OBjaieHHe  YHMBEPCAJbHBIMH  PeryJjasiTUBHbIMH
JeHCTBUSIMM:

I') MPUHSATHE Ce0sl M IPYTUX JIKO/Ieid:

- IPUHAMATh MOTHBBI M aPTyMEHTHI IPYTHUX JIIOJICH Mpu
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

- TpU3HABATh CBOE MPABO W IMPaBO JAPYrUX JIIOJIEH Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUU

- YMETh IJIAHUPOBATH U BHITIOTHATH XUMUUYECKUN IKCIIEPUMEHT (TIpeBpaIICHUS
OpraHMYECKUX BEIIECTB MPU HArPEeBaHUH, MOJIyUE€HHE ITHIIEHA U U3yYEHHE €To
CBOWCTB, KAaYeCTBCHHBIC pEAKIHH Ha aJbJCTUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OeJIKOB MpH HAarpeBaHUU, LIBETHbIE PEaKkIUU OEJIKOB;
IPOBOJUTH PEaKIIMK HOHHOTO 0OMEeHa, ONpPEeNsATh CPeay BOIHBIX PACTBOPOB,
KaueCTBEHHbIE peakUuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS; pelaTh SKCIepUMEHTANIbHbBIC 3a/1a4u Mo TeMaM ""Metassr"
u "Hemeramnpl") B COOTBETCTBUH C MpaBUJIAMH TEXHUKU O€30MaCHOCTH HpPHU
oOpalleHun ¢ BelecTBaMu U JabopaTOPHBIM 000PYI0BAaHUEM; TPEICTABIATh
pe3yabTaThl XMMHYECKOTo SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMynHpoBaTh BBIBOABI HAa OCHOBE 3THUX
pe3yabTaToB




JPYroro 4ejI0BeKa,

OK 07.
CopeticTBoBar
b COXPAaHEHHUIO
OKpY’KaroIlen
Cpelbl,
pecypcocbepe
KEHHUIO,
MPUMCHSITh
3HaHUA 00
W3MEHECHUU
KJIUMaTa,
MIPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3 exTrBHO
JIECTBOBATH B
Ype3BbIYANHBI
X CHTYaIHsIX

B oGnacty 5K010ruyeckoro BOCIUTaHUS:

- c(hOPMHUPOBAHHOCTb  SKOJIOTUYECKOH  KYJIBTYPHI,
MIOHMMAaHUE  BIHAHHUA  COLUAIBHO-DKOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE INPUPOJHOM U COLMAIBHON
Cpensl, OCO3HaHHE rJ100a1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAaHHE U OCYIIECTBICHHE JIEUCTBUM B
OKpYXKalOIlIEW CpelAe Ha OCHOBE 3HaHWs Leled
YCTOMYHMBOTO Pa3BUTHs YEIIOBEUECTBA;

AKTUBHOE HENPUATHE [EUCTBUM, IPUHOCALIUX BpEX
OKpY>Kalolleu cpere;

- yMEHuUe  IIPOrHO3UPOBATH
DKOJIOTUYECKHE  IOCIEACTBHS
JNEHUCTBUMN, TPEAOTBPAILATh UX;

- paclIUpEHHE OIbITa JEATENbHOCTH SKOJOTHYECKOU
HaIPaBJIEHHOCTH;

- OBJIaZICHNE HABbIKAMH Y4eOHO-HMCCIIEe10BATEIbCKOH,
MPOEKTHON U COLMAJIbHON JIEATENIbHOCTH;

HeOJIaronpusTHbIE
IpeATPUHAMAEMBIX

- chopmupoBaTh  MPEACTABICHUSA: O XHUMHYECKOW  COCTABIISIONICH
€CTECTBCHHOHAY4YHOW KapTUHBI MHpA, POJIM XHMHUM B IIO3HAHUU SIBJICHUU
npupoabl, B (GOPMUPOBAHWU MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEeIIeHUs! MPaKTHUYECKUX
3aJa4 ¥ SKOJIOTMYECKH OOOCHOBAHHOTO OTHONIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

- yMeThb COOJII0JIaTh MpaBHUJia SKOJOTUYECKHU I1eJIeCO00pa3HOro MOBEACHUS B
6I>ITy n prl[OBOﬁ ACATCIBHOCTHU B LCIIAX COXPAHCHUA CBOCTO 3J0POBbBA U
OKpYKalolllell MNPUPOIHOW CpEebl; YYUTHIBATH OMACHOCTh BO3JACHCTBHUS Ha
JKUBBIC OPraHU3Mbl OMNPCACICHHBIX BCIICCTB, MOHHMAsA CMBICI IMOKA3aTCIIA
MpEeaEIbHON TOMYCTUMOM KOHIEHTPALIMKU

I1K 1.4. Opranu3oBbIBaTh XpaHEHNUE U3MEPUTEITBHBIX TPUOOPOB, CPEIICTB
IMOBCPKH U Kann6p0131<1/1 B COOTBETCTBHU C TpGGOBaHH}IMI/I TEXHUYECKOU
JIOKYMEHTaIUH.




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBLHOM

JANCHUITJIMHBI «XXUMUS»

2.1. O0beM JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl IHCIUIITHHBI 72
B T.4.

OcHoBHoOE coieprkaHue 64
TEOpETHUECKOe 00yUueHne 52
B T. 4.: JJaOopaTopHbIe pabOThI 8
IPAKTUYECKHE 3aHITHS 12
IIpomeskyTounas arrectauus B gopme 3a4eTa ¢ OLeHKOMN

Bcero 72




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE U CIUTIIHHBI

HaumMmeHnoBaHue Conepxanue yueOHOro Marepuaja (0CHOBHOe U POo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), Ob1eM 1aco DopmupyemMbie
g 'HEM YaCOB
pa3naesioB U TeM J1a0opaToOpHbIE U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOTYJIb KOMIIeTeHIINH
1 2 3 4
OcHoBHoOE coiepraHue 64
Paszgea 1. OcHOBBI CTPOCHUSA BeLIECTBA 4
Tema 1.1. OcHOBHoOE coJep:kaHue 3 OK 01
CTpoeHne aToMOB
XIAMHIUYECKIX Teopernueckoe o0yuenune 2
DJIEMEHTOB U _ _
HpHpoz[a COBpeMeHHaH MOJICIb CTpOGHI/I}I aToMa. CI/IMBOHI/I‘IGCKI/II/I SI3BIK  XHUMUUN. XI/IMI/I‘-IGCKI/II/I DJICMCHT.
XHMEHEecKOi OnekTpoHHas KoH(purypauus aroma. Kinaccudukanus XMMHUYECKUX DJIEMEHTOB (S-, -, d-?J'IeMeHTI)I).
CBSI3U BaJ'IGHTHBIe 3JI€KTpOHI:I. BaJ'IGHTHOCTB. 3J’I€KTpOHHa}I npnpo;[a XUMHNYCCKOU CBs3U. 2
DNIEeKTPOOTPULIATETILHOCTh. BHUIBI XUMHUYECKON CBsI3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasl,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHuUs
IpakTuyeckue 3ansaTus Nel 1
Pentenne 3aganuii Ha HCHOOJNL30BAHHME XUMHYECKOM CHUMBOJMKM M Ha3BaHUU COEOUHEHUU IO
HOMEHKJIATypEe MEXIYHAapOJHOTO COK3a TEOPETHUYECKOM W NPUKIAJHOM XUMHU W TPUBHAIBHBIX
Ha3BaHUU JUIsl COCTaBIICHUS] XMMHUYECKHX (POPMYJ JBYXaTOMHBIX COCIWHECHHMHA (OKCHUIIOB, CYJIb()HUIOB,
TUAPUOB U T.I1.) U IPYTUX HEOPTraHUUECKUX COSAUHEHUN OTIEIbHBIX KJIaCCOB. 1
[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBS3U MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX AJIEMEHTOB H
HepI/IOI[I/I‘IeCKI/IM N3MCHCHHECM CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBUU C
nosnoxkeHueM [lepronueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOE coaepKaHue 1 OK 01
ITepuoanueckuit OK 02
IIpakTnyeckue 3ansaTusa Ne2 1
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3aKOH U Ta0IuIa
JI.11. MenneneeBa

Ilepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
[lepnoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMUYECKOro 3emenTa B [lepuoanueckoii cucreme. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUCHUE
ITepuoanueckoro 3akona /.M. MenaeneeBa. [Iporno3ssl [I.1. MenneneeBa. OTKpbITHE HOBBIX

1
XUMUYECKUX AIIEMEHTOB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapAaKTEPU3ALUI0 XUMUYECKHUX
ayeMeHTOB «MeTalmnieckie / HeMETATUIECKIE CBOMCTBA, SJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX JEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B IEPUOIUUECKON CUCTEME
xumuueckux 3nementoB .. MenneneeBa»
Paznen 2. Xumuueckne peakiumn 12
Tema 2.1. Tunsr OcHoBHOE coaep:xaHue 4 OK 01
XUMUYECKHUX
peakumit Teoperuueckoe o0yueHue 2
Knaccudukanus v TUIIBI XUHMHYECKUX PEaKIUi C ydacTHeM HeopraHudeckux BemecTB. CocTaBieHne
YpaBHEHUHN peakIUi COSIMHEHUS, PA3JI0KECHUsI, 3aMEIICHHs, OOMEHa, B T.4. PEaKIIMi TOPEHHUS,
OKHUCIIEHUSA-BOCCTAHOBJICHUSI.
VYpaBHEHHUS OKUCIIEHUS-BOCCTAHOBIIEHUs. CTeneHpb okncaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBiieHU€ U YpaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIO0M 3JIEKTPOHHOTO
6ananca. OKHCINTENbHO-BOCCTAHOBUTENIbHbIE PEAaKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX MTpoLieccax U
KU3HEACSITEIIbHOCTA OPTraHU3MOB
IpakTuyeckne 3anaTus Ne3 2
KonuyectBeHHbIE OTHOWIEHNS B XUMHUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUU U PaCyeThl 1O
YPaBHEHUsAM XMMHMYECKUX peakuuid. Moib Kak eQuHuIa KOJMYeCTBa BelecTBa. MolisipHas macca.
3aKOHBI COXPAHEHHS MAacChl U SHEPTHH. 3aKOH ABorajapo. MomsipHbIi 00beM ra3oB. OTHOCHUTETbHAS 2
IUTIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHSIM XMUMHUYECKUX PEAKIMA C MCIOJh30BAaHHEM MacChl, 00bema
(HOpMasIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaep:kaHue 6 OK 01
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Onexrponutnyecka| TeopeTudyeckoe odyueHue 4 OK 04
sl TUCCOLMALIUS U
HOHHEIN 0OMeH Teopus 35eKTpoAUTHYECKON quccourani. MoHbl. DIeKTPOIUThI, HEANEKTPOIUThL. Peakiiny MOHHOTO
oOMeHna. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS MX IOJIHBIX M COKpPALIEHHBIX 2
MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC peaklvy. 3aJaHusl HA COCTABICHHE NOHHBIX pPEaKIINil
“Tunbl XUMUYECKUX PEAKIUANA".
HccnenoBanue TUOB (TI0 COCTABY M KOJTUYECTBY UCXOAHBIX U 00Pa3yIOIMIUXCS BEIIECTB) M MPU3HAKOB 2
XUMHUecKkux peakiuii. [IpoBenenue peakuuii HOHHOrO 0OMeHa, ONpeieIeHHE CPeibl BOJHBIX
pacTBOPOB. 3aJjaHusl Ha COCTaBICHUE MOHHBIX PEAKIIUN
JlabopaTopHas padora Nel. CTpoeHue BelecTBa U XUMUYECKHUE PEAKIIUHI 4
Pasnen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKHUX BelIeCTB 14
Tema 3.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukanms, OK 02
HOMEHKIIATYpA i Teoperuueckoe o0yueHue 2
CTpOCHHE .
HEOPrAHMYECKIX [Tpenmet Heopranndeckoit xumun. Kiaccudukanus Heoprannueckux Bemiects. IIpocTsie u ciioxHbIe
BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIECTB (OKCUIbI, TUAPOKCUIBI, KUCTIOTHI, COJIN). B3anmocBsi3b
BOIICCTR HEOpPraHMYEeCKUX BEIIeCTB. ATperatHble COCTOsHUA BeulecTBa. Kpucramnndyeckue u amopdHbie
BEIECTBA. THUIBI KPUCTAIUIMYECKHUX PEIIETOK (aTOMHAs, MOJICKYJIApHAsl, MOHHAs, METaJUIMUecKasi). 2
3aBUCHMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAUINYECKON PEIIETKH. 3aBUCUMOCTh
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBSA3U U TUIA KPUCTATNIMUECKOU PEIIETKH.
[TpuunHbl MHOrOOOpa3usl BEIIECTB
IIpakTnyeckue 3ansitus Ned 1
HomeHknatypa HEeOpraHMuecKrx BEIIEeCTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOpMYIIbI
WM COCTABIIEHUE XUMUYECKOU (POPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIyHAPOTHOM
(MIOITAK) wnu TpuBHAIbHOW HOMEHKJIIATYpE. 1

Pemienne mpakTH4ecKHMX 3alaHUM MO KiIacCU(PUKAIMH, HOMEHKJIAType M XUMHUYECKUM (opMyIaM
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJaccoB (yrapHblil Tra3, YIVIEKHCIBIM Tra3, aMMHaK, ramieHas
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W3BECTh, HETallICHAsl U3BECTh, TUTHEBASI COJIA M IPYTUX): HA3bIBATh U COCTABISTH (POPMYIIBI XUMHUECKUX
BEIIIECTB, ONPEAEIATh IPUHAIICKHOCTD K KIIaccy.

Hcrounnku xumudeckon nHpopmaimu (cpeacTs MaccoBoi nHdopmaruu, cetb THTEpHET U npyrue).
[ouck nupopmamu Mo Ha3BaHUIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM (opMyaM

Tema 3.2. ®usuxo-| OcHOBHOE coaep:kaHue OK 01
XUMHUYECKUE OK 02
CBOMCTBA Teopernyeckoe o0yueHue
HEOPraHUYECKUX .

Mertambl. O6mue puznyeckne U XUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl MOydeHus. 3HAUYCHHE
Bettects METaJVIOB U HEMETAUIOB B MPUPOJAEC M KU3HEIACATEIBHOCTH YeloBeKa M opraHu3moB. Kopposus

METAJIJIOB: BUJIbI KOPPO3HH, CITIOCOOBI 3aLIUTHI METAIIIIOB OT KOPPO3UU

Hemeramnel. OOmme ¢u3mM4eckne W XHMHUYECKHE CBOWCTBA HEMETA/UIOB. THIMYHBIE CBOMCTBA

HemeraiioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeilnHeHH HeMeTamuioB. KpyroBopoTst

OMOTreHHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, THAPOKCHIOB, KUCIIOT,

coJiel U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSANHEHNUH,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTuyeckue 3ansaTus NeS

CocraBiieHHEe ypaBHEHMI XUMHUYECKMX PEAKUUH C y4aCTHEM IPOCTBIX M CIIOXKHBIX HEOPTaHMYECKUX

BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaNIOB, HEMETAUIOB W aM(pOTEPHBIX JIIEMEHTOB;

HEOPraHMYECKHUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUAPOKCUIOB, HEOPraHUYECKUX COJIeH,

XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemenne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMII Ha CBOWMCTBA, COCTAB, MOJYYEHUE H

0e30MmacHOe HCIOJb30BAaHNE BAKHEHIINX HEOPraHUYECKHX BEIMIECTB B OBITY W MPAKTUYECKOM

JIEATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Nnentuduxarnuys OK 02

Teopernueckoe o0yuenune
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HCOPTaHNYCCKUX
BCIICCTB

WNnentuduxanus HEOpraHn4ecKnux BEUIeCTB.

Pemienne skcnepUMEHTANbHBIX 3a7ad MO XHWMHUYECKHMM CBOMCTBAM METANIOB M HEMETAIOB, IO
pacro3HaBaHUIO U MOJTYYEHHUIO COSAMHEHU METAJIOB U HEMETAIJIOB.

WNnenTtudukanus HEOPTraHWMYECKUX BEIIECTB C HCIOJB30BaHUEM HUX (PHU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIe peakuuu Ha cynbdaT-, KapOOHAT- U XJIOPHJI-
AQHUOHBI, HA KATHOH aMMOHUS

JlabopaTopHasi pabora Ne2. CBolicTBa HEOPTaHUYECKUX BEILIECTB

OK 04

Pazpea 4.

CTpoeHue U CBOIICTBA OPraHM4YeCKNX BelleCTB

30

Tema 4.1.
Knaccudukanms,
CTpOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIIECTB

OcHOBHOe coiep:kaHue

Teopernyeckoe o0yueHue

[TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer oprannyeckoit xumuu. Mecto u
3HAYCHHE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOEHUE KAK IMOPSJAOK COCIUHEHHS aTOMOB B MOJIEKYJE COIVIACHO HMX BAJIEHTHOCTH.
OcCHOBHBIE MOJIOKEHUSI TEOPUH XMMHUECKOTO CTPOEHUsI OpraHmdeckux coeauHeHuii A.M. Byrtieposa.
VraepoaHslii CKEJNEeT OpPraHMYeCKOM MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[Tonsitue o d¢yHkuuoHanpHOW rpymnme. Pamwkan. [lpuHnmmner kmaccupukamuu OPraHUYECKUX
coelMHeHUN. MexayHapoaHas HOMEHKJIATypa ¥ OPUHIMUIBL  HOMEHKJIATYPbl  OPraHUYeCKHX
coenquHeHuil. [loHsiTHE 00 a30TCOmEpXKALIUX COECTUHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIECTBaX
(yrmeBomax, xupax, Oelkax W Jp.), BBICOKOMOJEKYISPHBIX COCIUHEHHUSIX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTnuyeckne 3anaTus Ne6

Homenknarypa opraHMYecKHMX COEIMHEHHMH OTAEIbHBIX KJIACCOB (HACBHILIICHHbIC, HEHACBHIIICHHBIC U
apoMaTHYECKHE YTIEBOJOPOAbI, CIIUPTHI, (DEHOJNBI, albAETHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Ap.)
CocraBieHrne TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (POPMYN OpPraHMYECKHUX BEIIECTB OTHEIbHBIX
KJIACCOB, HCIIOJIb3Ysl MX HAa3BaHUS IO CHUCTEMaTHYECKOW W TPUBHAIBHOW HOMEHKJIAType (ITHIIEH,
alleTWIeH, TIHLEpuH, (eHomn, (GopMmanbIeruj, YKCycHas KHUCIOTa, INMIuH). Pacdersl mpocreiimieit

OK 01
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bopMyIbl OpraHuYecKOi MOJIEKYJIbI, HCXO/S U3 3JIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coep:kaHue 12
Teopernueckoe o0yuenune 20
OU3NKO-XUMHUYECKHUE CBOWCTBA OPraHMYECKHUX COEAMHEHHUN OTHENbHBIX KJIACCOB (0COOEHHOCTH
KJIaccu(pUKalMy 1 HOMEHKIJIATYpbl BHYTPH KJIacca; TOMOJOTHMUYECKHUH psia v o0mas popmyria; U30Mepus; 4
(bu3HYeCKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MTOJTYyUCHHUS ):

— MpeAeNbHbIE YIIIEBOAOPObl (aJKaHbl M LUKIOANKaHbl). ['opeHne MeraHa KakK OJWH M3 OCHOBHBIX
UCTOYHHKOB TEIJIa B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOXKICHUE B

IPUPOJIE U IPUMEHEHUE alIKaHOB; 4
— HempenenbHble (AIKEHbI, AJIKUHBI M aJKaJWeHbl) M apOMaTHYeCKue YrieBoJopoasl. ['opeHue
aleTHJIeHa KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH IS CBAPKU U PE3KU METAJIIOB

— KHCTIOPOACOIep)KAIINE COCTUHEHHS (CITUPTHI U PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3(PHUPHI, aTbJICTH IbI

U KETOHBI, JXKUPBI, YrieBojsl). llpakThdyeckoe NpHUMEHEHHE STWICHIJIHMKONS, TJIHLIEpHHA, (eHoma. 4
[Ipumenenue Qopmanpaernaa, aneranbAerHuaa, YKCYCHOM KHUCIOThl. Mpbula Kak COJM  BBICIIUX
KapOOHOBBIX KUCIOT. MOIOIINE CBOKCTBA MbLIa

— a3oTcojiepXKallliue CcoelWHeHUs (aMUHBI W aMHHOKHCIOTHI, Oesku). BbicokomosekynspHbie
COCMHEHUS (CHHTETHYEeCKHE U OMOJIOTMYeCKU-aKTUBHBIC). MOHOMEp, MOTUMEp, CTPYKTYPHOE 3BEHO. 4
[Tonumepu3anus 3TUIEHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BaHUSI.

I'eneTndeckas cBs3b MEKy KJ1acCaMU OPraHU4ECKUX COCIUHEHUN

IIpeBparieHnss OpraHnYeCKuX BELECTB IPU HAarPEBAaHUU.

ITonyyenue sTHIIEHA U U3yYEHUE €0 CBOUCTB. MOAENMpPOBaHUE MOJIEKYJI U XUMUYECKUX 4
IpeBpalleHU Ha MpUMepe dTaHa, FTUJICHA, alleTUIIeHa U Jp.

IIpakTnyeckue 3ansaTus Ne7 1

OK 01
OK 02
OK 04
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CBolicTBa OpraHMYeCKHX COEAMHEHHUU OTAENBHBIX KIJIACCOB (TpUBUAIbHAs U MEXIyHapOAHAs
HOMEHKJIATypa, XUMHYECKHUE CBOMCTBA, CIIOCOOBI MONYYCHHUS): TIpeeiIbHbIe (ATKAHBI U IUKIOATKAHBI),
HenpeeNnbHble (aJIKEHbI, aJIKUHBI U aJIKaJIMEeHbl) U apOMaTHYECKUEe YTIeBOJOPObI, CIIUPTHI U (PEHOIbI,
Kap60HOBI>Ie KHCJIOThI n 3(1)I/Ipbl, AJIbACTUbI u KCTOHBI, AMHWHBI )41 AMHWHOKHUCJIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YpaBHEHUN XMMHMUYECKHUX DPEaKIHil C
Y4aCTUCM OPTraHUYCCKUX BCIICCTB HAa OCHOBAHUU UX COCTAaBa U CTPOCHU A

CocraBrneHne CcXeM peaknuii (B TOM 4YHCJIE II0 MPEUIOKEHHBIM IeToYKaM TpeBpaliecHui),
XapaKTEpU3YIOIUX XUMUYECKHE CBOWCTBA OPraHUYECKHX COCIMHEHHMH OTAETBHBIX KJIAcCOB, CIOCOOBI
UX TIONY4YeHHS W Ha3BaHHE OPraHMYECKHX COEIWHEHUH MO TPUBHAIBHON WM MEXIYHAPOIHOMI
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYECKUX
COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIIACCOB

Tema 4.3.
Nnentuduxarnuys
OpPraHUYECKUX
BEIIIECTB, UX
3HAYECHUE U
MIPUMCHCHHE B
OBITOBOH U
MPOU3BOACTBEHHOMN
IEeITEILHOCTH
yeaoBeKa

OcHoBHOe coepkaHue

Teopernueckoe o0yuenune

buooprannueckue coenunenus. IlpuMeHenne u Ouonormueckass posib yrieBogoB. OKHCIEHHE
yIJIE€BOJAOB — HCTOYHMK OHHEPIUM HKHUBBIX OpraHu3smMoB. OONacTM NPUMEHEHHS aMHUHOKHCIIOT.
[IpeBpamenust OenkoB muiM B opraHuzMe. buomormueckue QyHkium OenkoB. buonornyeckue
GbyHKIMH )XUPOB. PosIb OpraHnyeckol XUMUHW B PEIICHUH TPOOJIEM MUIIEeBON 0€301MacHOCTH

Ponp opranuueckold XMMHH B pEIIEHUH MPOOJIEM HHEPreTHUECKO O€30MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/1aHUN HOBBIX MAaTEpUaIOB, HOBBIX HCTOUHUKOB YHEPTUU (aJIbTEpHATUBHBIE UCTOYHUKU
sHepruu). OnacHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl OPTAaHUYECKUX BELIECTB OTAEIIBHBIX KJIACCOB
(yrneBoopozsl, CHUPThI, (EHOJbI, XJIOPOPTaHWYECKHUE MPOU3BOJHBIC, ANBACTUABI M Ap.), CMBICI
II0Ka3aTes MPeAeIbHO JOMYCTUMON KOHLEHTpaLuu

Wnentudukanus opraHiuecKux COeANHEHUH OTAEIbHBIX KJIACcCOB (Ha MpUMEpE ajbJIeruI0B, Kpaxmala,
YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MCIOJb30BaHUEM HUX (PU3MKO-XUMUYECKUX CBONCTB H
XapaKTEpHBIX KaueCTBEHHBIX peakiuid. JleHaTypauusi Oenka Hpu HarpeBaHuu. LIBeTHble peakiuu
0enkoB. BO3HMKHOBEHHE aHAINTUYECKOTO CUTHANA C TOYKM 3PEHUS XUMHMUYECKHX IMPOLIECCOB IpU
NPOTEKAHUU KaUeCTBEHHOM peakIiuy, MO3BOJISAIOMIEH HASHTH(PUINPOBATH MPEII0KEHHBIE OPraHUYeCKHe
BEIIECTBA

OK 01
OK 02
OK 04
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JlaGoparopuas padora Ne3. CTpyKTypa v CBONCTBA OPraHUYECKUX BEIIECTB

Paspean S. Kunernyeckue 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XHMHUYECKHX PeaKIui
CxopocTthb OcHOBHOe coep:kaHue OK 01
XUMHUYECKHUX OK 02
peaKkuuid. Teoperuueckoe o0yueHue
XHWMHUYECKOE
paBHOBECHE CKopocTh peakliid, €€ 3aBHCHUMOCTh OT Pa3IUYHbIX (PAaKTOPOB: MPHUPOJABI PEarupyrOIINX BEIIECTB,

KOHLEHTPAllUM pEarupyrolux BELIECTB, TEMIEPaTypbl W IUIOMAAM PEAKIMOHHOM IOBEPXHOCTH.

Tennosie 23 PEKTh XUMHUECKUX peaKIiil. IK30- U SHAOTCPMUUYECKHE, PEAKIIHH.

OOpatuMocTh peaknuii. XUMHUYECKOE PABHOBECHE M €ro CMEIICHHE IOJ] JCHCTBHEM DPa3IMYHBIX

(bakTOpoB (KOHIEHTPALIMS PEareHTOB UM MPOIYKTOB PEaKIINH, AaBJIEHUE, TEMIEpaTypa) Uil CO3/1aHUs

ONTUMAJIbHBIX YCIOBUN IIPOTEKAHUs XUMHUUYECKUX ITpoueccoB. [Ipunnun Jle Hlarense

IIpakTuyeckue 3ansaTHA Ne8 OK 01

OK 02

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX 3a/laHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha H3MEHEHHE

CKOPOCTH XMMHUYECKOU PEaKIMH, B T.4. C MO3UIMHA IKOJOTHUECKHU LIEIeCO00pa3HOro MOBEACHUS B OBITY

Y TPYZOBOM JIEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOJIHOM CpEbI.

Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npumeHeHue npuHnuna Jle-Illarense s

HAXOXJ/ICHHS HaNpaBl€HUS CMEILIEHUS PpABHOBECHS XUMHUYECKOW peakluu U aHanu3 (aKTopoB,

BIIMSIOLINX HA CMEILEHUE XUMUYECKOTO PABHOBECHS
Paznea 6. PacTBopbI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
[Tonstue o OK 02
pacTBopax Teoperuueckoe 00yyenune OK 07

PactBopenne kak ¢usuko-xumuueckuii mporecc. PactBopsl. CrocoObl NPUTOTOBIEHUS PAacTBOPOB.
PactBopuMocTh. MaccoBas [1onsi  pacTBOpeHHOro BemiecTBa. CMbICT MOKazaTelnsl MpeaesibHO
JIOMTYCTUMON KOHIIEHTPAIIUH U €r0 UCIIOJIb30BaHHUE B OLEHKE SKOJIOIMYECKON 0€30MacHOCTH.

[IpaBuna sKOIOTMYECKH LEIeCOOOPa3sHOrO IMOBEACHHS B OBITY M TPYJOBOM JAEATEIBHOCTH B ILEJSAX
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COXPAaHEHHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIeH MPUPOTHONU Cpe/bl; OMACHOCTh BO3ACHCTBUS HA >KUBBIE
OpraHU3MbI OIIPE/ICIICHHBIX BEIIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HA PaCTBOPBI, UCIIOJIb3yeMbIe B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESTEIIbHOCTU YEIOBEKa

Tema 6.2. OCHOBHOE cojiepKaHue OK 01
Uccnenosanue OK 02
CBOMCTB pacTBOPOB TeopeTuveckoe o0yueHue OK 04

[TpuroTroBneHne pacTBOPOB 3aJJaHHOM (MaccoBO, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCaMH) U ONIPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB

IIpodeccnonabHO-OpHEHTHPOBAHHOE COJIeP:KaHUE (COePKAHNE MPUKJIATHOTO MOTYJIs1)
Paznen 7. Xumust B GbITY U IPOM3BOACTBEHHOI ATEILHOCTH YeJI0BeKa OK 01
OK 02

Xumust B ObITY 1 _|OcHoBHOe conep:kanue OK 04
MIPOU3BOJICTBEHHOM OK 07
ACATEIILHOCTH Teopernyeckoe o0yyenue
YeloBeKa

Hosgeiimume noctrxeHus XUMUYECKOW HAYKU M XUMHUYECKOIN TeXHOJOruH. Poib Xxumuu B obecrieueHun K 1.4

HKOJIOTUYECKOM, SHEPreTUYECKOI 1 MUIIeBON O€30MaCHOCTH, pa3BUTHM MeAuLMHBL. [IpaBuia nmoucka u
aHaIM3a XUMMUYECKOW MH(OpPMalUMM U3 Ppa3IUYHBIX HCTOYHMKOB (HayyHas W YydeOHO-Hay4Has
JIUTEparypa, CpelicTBa MaccoBoil nHpopMmaruu, cetb iHTepHeT)

IIpakTuyeckue 3ansaTus Ne9

[Touck ¥ aHanM3 KEMCOB O MPUMEHEHUM XMMHUYECKHX BEIIECTB M TEXHOJIOTHMH C y4eTOM OyayIen
npoeCcCHOHATBHON ~ JEATENIBHOCTH 10  TeMaM:  BaKHEHIIME  CTPOMTENbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTe€puaibl, KpPACKH, CTEKJIO, KEepamMHKa, Marepuanbl [UIsl JJIEKTPOHUKH,
HAaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHM DJHEPIMM, OPraHUYECKUE U MHHEPAIbHbIE
ynoOpeHus, JIeKapCTBEHHBIE BEUIECTBA, OBITOBASI XUMHSL.

3ammra: [lpeacraBieHne pe3ynbTaToB pelIeHUs KeiHcoB B (hopMe MUHU-IOKIIaa ¢ Ipe3eHTannuei
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IIpomeskyTOUHAs aTTecTAUMS MO JMCHUILIMHE B (popMe 3a4eTa ¢ OLEHKOM

Bcero

72
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3. YCJIOBUS PEAJIM3AIIMA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUIIJIMHBI

3.1. TpeGoBaHusI K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIle4eHnI0

s peanuzanuy NporpaMMbl JUCHUIUIUHBI TOKHBI OBITh TPEAYCMOTPEHBI CIIEYIOIINE
cCrenuanbHble TIOMEIIEHUs: Yy4eOHBbIM KaOMHET XUMHHM W/WIW Yy4eOHOW XUMHYECKOM
1abopaTopuH.

OGopynoBaHue y4eOHOro KaOuHera  (HaArJsAHbIE  MOCOOMs):  HAOOPHI
IapOCTEPKHEBBIX MOJENIEH MOJEKYJI, MOJEIM KPUCTAUIMYECKUX PEIIETOK, KOJIJIEKIIUU
MPOCTBIX U CIIOKHBIX BEIIECTB W/WIHM KOJUIEKIIUU TOJTMMEPOB; KOJIJIEKIIUS TOPHBIX MOPOJ U
MUHEpajoB, Tabnuna MeHnaeneeBa, ydyeOHbIe QMIbMBI, HUPPOBBIE O00pa3oBaTEIbHbBIE
pECYpCBI.

TexHuueckne cpeacrsa 00y4eHHsi: KOMIBIOTEP C YCTPOUCTBAMU BOCIPOU3BEICHUS
3ByKa, IMPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C HKPAHOM, MYJIbTUMEIUKHAS JOCKa, YyKa3Ka-
IIPE3ECHTEP ISl IPE3CHTALUMN.

OobopynoBanue J1aboparopuu U padoYnx MecT Ja0OPATOPUM: MEH3YPKH, MUIIETKU-
KaleJIbHUIbI, TEPMOMETPBbI, MHKPOCKOII, JYIbl, IPEAMETHbIE M IIOKPOBHBIE CTEKJA,
TUTAHIIETHI YISl KamleJbHBIX peakuuid, GuiabTpoBajdbHas Oymara, MPOMBIBAJIKU, CTCKJISTHHBIC
NpoOUpKH, PE3UHOBBIC TPOOKH, (QoHApUKH, HAOOpP pPEaKTUBOB, CTEKISHHBIC TMAJOYKH,
IITATUBBI JIJIs1 IPOOUPOK; MEPHBIE IJIWHIPHI, BODOHKH CTEKJISTHHBIE, BOPOHKH JICIIUTEIHHBIC
mmaapudeckue (50-100 mi), cTynmku ¢ mecTukoM, (aphopoBble Yallkd, HHHIIETHI,
¢unbTpel OyMa)kHble, BaTa, Mapjs, YacoBble CTEKJIa, AJIEKTPOIUIMTKH, JIabopaTopHbIe
MITaTUBBI, COIUPTOBBIE TOPENIKH, CIIMYKH, MPUOOP I MOIy4YeHHUs ra3oB (wim mpoOupka c
ra300TBOJHOM TPYOKOH), Hep,aTeiau AJisg MPOOUPOK, CKISHKH JJISI XpaHEHUS pPEaKTHBOB,
pa3matouyHbie JIOTKH; xumudeckwe ctakadbl (50, 100 m 200 ™mi); mmaTenw; MUHIETHI
TUTEIIbHBIE MU, CEKYHIOMEPHI (TaliMepsl), MepHbIe pobdupku (Ha 10-20 M) U MepHbIe
kosObl (25, 50, 100 u 200 mn), BoastHast OaHsa (WJIM TEPMOCTAT), CTEKJISIHHbIE IMaJOYKH;
KOHUYeckre KoJIObl nisi TuTpoBanus (50 um 100 wmuT); WHOMKATOPHBIE TOJOCKUA ISt
onpeneneHus pH W cranmapTHas WHAUWKATOpHAs IIKajda; YHUBEPCAIbHBIA WHAUKATOD;
nunetkd Ha 1, 10, 50 mn (umu noszatopel Ha 1, 5 u 10 M), GropeTkd A TUTPOBAHMS,
meaunuHckue mmpuibl Ha 100-150 mn, maGoparopHble W/wunuM aHanuTUYECKUe Bechl, pH-
METPBI, CYIIWIBHBIN MKad, U JIp. TabopaTopHOE 000PYyI0OBAHUE.

3.2. UndopmanmoHHoe odecnevyeHne peaan3aluu NporpaMmbl
1. Tabpuensu O. C., OctpoymoB W. T'. Xummst mist mpodeccuil U crienuamIbHOCTEH
TEXHUYECKOTO MPOMIIS: YICOHUK IS CTY. YUpEeXIAeHuH cpen. mpod. odpazoBanus. — M., 2019.
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2. I'abpuensn O. C., Octpoymos U. I'., Octpoymona E. E. u ap. Xumus ans npodeccuii u
CIENUATLHOCTEN €CTECTBEHHO-HAYYHOTO PO IIIST: YICOHUK TSI CTY. YUPESKICHUN cpel. mpod.
obpazoBanus. — M., 2019.

3. I'abpuensu O. C., Octpoymos, Cnaakos C.A. [JopodeeBa H.M. [Ipaktukym: yue6HOE mocodune
s yupexnaenuit cpen. [Ipod. o6pazoBanus — M.,2019.

4. T'abpuensa O. C., OctpoymoB U. I'. Xumus mist mpodeccuii U CriennaibHOCTEN COMMAIBHO-
HYKOHOMHUYECKOTO ¥ TYMaHUTAPHOTO poduieii: ydeOHUK IS CTYA. yUpeKIeHul cpel. mpod.
obpazoBanus. — M., 2019.

5. Epoxun FO.M. Xumus: 3agauu u ynpakHeHUs: yue0. MocoOue s CTyA. YIpexKIeHu# cpel. mpod.
obpazoBanus. -M.,2019

JlononnumensHuvle uCMOYHUKU
s mpenogaBareneit

1. I'abpuensn O.C., JIpicoa I'.I". Xumus: kHura ajs npernogasarens: yued.-meroa. nocodue. — M.,
2019.

2. I'abpuensn O.C. u ap. Xumus 1uist mpodeccuii ¥ CreruaabHOCTEH TEXHUYECKOTO Mpodus
(3TIEKTPOHHOE MPUITOKECHHE).

st crynenTos

1. I'abpuensa O. C., OctpoymoB U. I'., Cnagkos C. A. Xumusi: mocodue mist moarotoBku Kk EI'D:
yue0. mocobue AJist CTyJ. YUpexaeHui cpell. mpod. odpasoBanus. — M., 2019.

2. Tabpuensu O. C., JIvicoBa I'. I'. Xumus. TecTsl, 3a1aun 1 ynpaKHEHUsI: y4e0. mocodue s CTY/I.
yupexaenuit cpea. npod. odpasosanus. — M., 2019.

3. Epoxun FO.M. Co0pHUK T€CTOBBIX 3aJaHUI IO XUMHUU: y4e0. TocoOue Iist CTyA. Y UpeKICHHI
cpen. mpod. oopazoBanus. — M., 2019.

4. Xomuenko I'.I1. TTocobue mo xumuu jy1st mocrynaromux B BY3s1 — M., 2017.

IIepeuens MHTEpHET-pECYPCOB

1. www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAUT TSI IKOJIBHUKOB « XHUMHUSI).

2. www. alhimikov. net (OGpa3oBaTeNbHBIM CAUT JIJIs1 ITKOJIBLHUKOB).

3. www. chem. msu. su (QnekTpoHHas OMOIMOTEKA 110 XUMHH).

4. www. hvsh. ru (kypHan « Xumus B kose»). 5. www. hij. ru (kypHan «XUMUS U KU3HBY

3.3 YcaoBus peanusanuu nporpammbl Junavu ¢ OB3
B wmemsx poctymHOCTHM TONy4YeHHss 0Opa3oBaHUs IO 00pa3oBaTelIbHBIM IMPOrpaMMam
WHBaJIMIaMHU U JIMLAMHU C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI B KOJUIE/KE 00eCIIedrBaeTCs:

1) AJIs1 UHBAJIMAOB U JIMII C OrPaHUYCHHBIMH BO3MOXHOCTAMM 310POBb 110 3pCHUIO!:

— pa3MelieHue B JOCTYMHBIX JUISI OOYYalONIMXCS, SIBISIONIMXCS CICNBIMA W CJIabo
BUJIAIIMMH, MECTaX U B aIaITUPOBAHHON (opMe (C yIeTOM MX OCOOBIX MOTPEOHOCTEH) CIIPaBOYHOM
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UHPOpPMALIUKM O paACIHUCAHUM YYEOHBIX 3aHATUH (MH(OpPMAIMS BBHIIOJHEHA KPYIMHBIM pelbe(HO-
KOHTpacTHBIM mpudToMm (Ha 6emom ¢oHe);

— IIPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIETO 00yYaromemMycs He00X0IMMYI0 TIOMOIIIb;

— obecrieueHue BBITYCKAa AJIbTEPHATHUBHBIX ()OPMATOB IEUATHBIX MAaTEPHAJIOB (KPYIHBIH
mpudT uau ayauodaiinel); B ciaydae NPUMEHEHHS SJEKTPOHHOTO OOYYEeHHSs, IHMCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUNA 00eCIeUnBaAEeTCs JOCTYI K COBPEMEHHBIM PO eCCHOHABHBIM 0a3am
JAHHBIX M WH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpenesseTcs B padodnx
nporpaMMax TUCHMIUIHH (MOayJieit);

— o0ecriedyeHre AOCTyna 00y4aroIIerocs, BISIONMIETOCs CIEMbIM U UCIIOJIb3YIOMIEro codaKy-
MOBOIBIPS, K 3/IaHUIO YUPEIKICHNUS,

2) AJi MHBAJIUOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbSI 110 CITYXY:

— nyOnupoBaHHE 3BYKOBOM CIPAaBOYHOM HMH(POPMALMM O PACHUCAHUU YUEOHBIX 3aHATUI
BU3yalIbHOW (YCTAaHOBKAa MOHHUTOPOB C BO3MOKHOCTBIO TPAHCISIIMU CYOTUTPOB (MOHHUTOPBI, HX
pa3Mephl U KOJIMYECTBO HEOOXOAUMO ONPEACTATh C YIETOM Pa3MepOB MOMEICHHS);

— obecrieueHue HaUIeKAIIMH 3BYKOBBIMU CPEACTBAMHU BOCIIPOM3BEACHUS HH(POPMALINY;

3) nns UHBANUAOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0POBBS, UMEIOIIUX HapYILICHUS
OTOPHO-ABUTaTEIHHOIO anmnapara, MaTepHallbHO-TEXHUYECKHE yCIIOBUS o0ecreynBaroT
BO3MOXXHOCTh O€CHPENSATCTBEHHOIO OCTyMa O0y4arouuxcs B y4eOHbIE MOMEUICHHS, CTOJIOBYIO,
TyaJleTHble U Jpyrue MOMEILIEHUs, a TakKe MpeObIBaHUS B YKa3aHHBIX MOMELIEHUSX (HaIU4ue
MaHyCOB, MOPYYHEH, PACIIUPEHHBIX JIBEPHBIX IPOEMOB).

O6pazoBanue obyuaromuxcs ¢ OB3 Moxer ObITh OPraHM30BAaHO IO OOLIEMY PACHHCAHUIO
3aHATHH COBMECTHO C IPYTUMH 00y4aroIMMUCS, TaK 110 HHANBUIYaTbHOMY y4eOHOMY TUIaHY.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA30OBATEJbHON JUCITATLIANHBI

KoHTponb 1 olleHKa pe3yapTaToB OOy4YeHHs] OCYLIECTBISETCS IpernoaaBaTeieM B
npolecce MPOBENCHUSI MPAKTUYECKUX 3aHATHA M Ja00paTOpHBIX paboT, TECTUPOBAHUSA, a
TaK)K€ BBIIIOJIHEHUS O0YYaroIMMUCA MHJIMBUYAJIbHBIX 3aJaHUM, MPOEKTOB, UCCIEIOBAaHUM.
PesynbraTel 0OyueHUs OIpeNeNsitoT, 4YTO oOywaromuecs JOJDKHBI 3HaTh, IOHUMAaTh U
JEMOHCTPUPOBATH 1O 3aBEPIICHNUN N3yYCHHUS TUCLIUIUIMHBL.

Jis  dopMUpOBaHMS, KOHTPOJS M OLEHKH pe3yJbTaTOB OCBOEHUS Yy4yeOHOU
JUCLUIIMHBI UCIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOINPHATHH, MpeAcTaBisionias coOoit
KOMIUIEKC Y4eOHBIX MEpOINPHUSITHH, COTJACOBAaHHBIX C pe3yibTaTaMH OOy4YeHHsS W

chopmynupoBanHbix ¢ yaetoM ®I'OC COO (mpeaMeTHbIe pe3yabTaThl MO JUCIUIIINHE) U

@rocC CIIO.

Ne

OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusATHI

OcHoBHOE co/iep:KaHue

1 DopMyIHPOBATH
Pa3gen 1. OcHOBBI pMyJHp
0a3oBble MOHIATHS U
CTPOEHMS BellecTBa
3aKOHBI XMMHHU
1.1 [ OK 01 CTpoeHune aToMOB CocraBnsate xumndeckue |1. Tect «Ctpoenne aToMoB

XUMHYECKHX 3JIEMEHTOB
Y NIpUpOAa XUMUYECKOMN
CBSI3U

(hopMyITBl COeTMHEHUH B
COOTBETCTBHH CO
CTETICHBIO OKHUCIICHUS
XUMHNYCCKHUX 3JICMCHTOB,
HUCcxXoada U3 BaAJICHTHOCTU U
ANEKTPOOTPHUIIATETLHOCTH

XAMHUYECKHX DJIEMECHTOB U
MIPUPOJIa XUMUIECKOM CBSI3H.

2. 3amauy Ha COCTaBJICHHUE
XUMHAYECKHX (POPMYIT
JIBYXaTOMHBIX COeIMHEHUHN
(okcHuI0B, CyNb(PUIOB, TUIPHIOB
U T.IL.).

3. 3amanns Ha UCIIOJb30BaHHUE
XAMUYECKOH CUMBOJIMKH U
Ha3BaHUU COEOUHEHUHN I10
HOMEHKJIATYp€E MEKTyHAPOIHOTO
COI03a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUATBHBIX Ha3BaHUH TSI
COCTABIICHHSI XUMHYECKUX
dhopMy IBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(puI0B, THAPUIIOB U T.11.) U
JIPYTUX HEOPTAaHMYECKUX
COCAMHEHMI OTIEIBHBIX KJIACCOB
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusTHI

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKOH U
tabmuma J[.U.
Mennencena

XapakTepus3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBCTCTBUH C UX
II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTamanueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3IEKTPOOTPULIATEIHLHOCTD U
CPOJICTBO K 3JEKTPOHY
XAMHYECKHX DJIECMCHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOCHUEM H TOJI0KCHHUEM B
MEPUOINYECKOIN cCucTemMe
XUMHUYECKHX dj1emeHToB J[. 1.
Menneneesay.

2. IlpakTyeckue 3ailanus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOECHHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUYECKUM
N3MEHEHHEM CBOMCTB
XAMHUYECKHX DJIEMECHTOB U UX
COEIMHEHHI B COOTBETCTBHMU C
nojoxxenueM Ilepronnueckoi
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
XapaKTEePU3aALUI0 XUMHUECKHUX
3JIEMEHTOB: «MeTamndyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K AJICKTPOHY
XAMHUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOEHUEM U TOJI0KEHHUEM B
NIEPUOAUYECKON CUCTEME
XAMUYECKHUX DJICMESHTOB

.. MenneneeBa»

Pa3zgen 2. XumMmnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKIu

KonTtpoabsnas padora
«CTpoeHue BelecTBa U
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

THnel XUMHYECKUX
peaxkuuit

CocTtaBisiTh peakiuu
COCIMHEHMS, PA3JIOKECHUS,
oOMeHa, 3aMellcHu,
OKHCJIUTEILHO-
BOCCTAHOBUTCIBbHBIC
peakunu

1. 3amauu Ha cocTaBiIcHUE
YpPaBHEHUU pEaKInid:

— COCAWHCHMS, 3aMCIICHNS,
pasnoxeHusi, 0OMeHa,

— OKHCIIUTCIIBHO-
BOCCTAHOBUTCIBbHBIX peaKuHﬁ C
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHii
HCIIOJIb30BaHUEM METO/Ia
AJICKTPOHHOTO OajaHca.
2. 3ajaum Ha pacyeT Macchl
BelecTBa WK 00bEMaA
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce Wik 00bEMY
OJTHOTO M3 YYacTBYIOIIUX B
p€aKuu BEIIECTB; pACYETHI
Macchl (00bEMa, KoMYecTBa
BElIECTBA) MPOIYKTOB PEaKIuHy,
€CJIM OJIHO U3 BEIIECTB UMEET
puMecu
2.2 DNEKTPOIUTHYECKAS CocTaBiaTh ypaBHEHUs 1. 3ananus Ha cocTaBIEHUE
JTUCCOIMAIMS U MOHHBIM |XUMUYECKUX PEaKINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO OOMeHa ¢ peakiuuii c yyacTHeM KUCIIOT,
y4acTUEM OCHOBaHHU U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJIEHWE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui'

& Pa3znen 3. Crpoenne u |UcciaenoBarsb crpoenue u|KoHTposabHas padora
cBOlicTBa CBOMCTBA «CBOICTBa HEOPraHUYECKHUX
HEOPraHU4eCKHX HEOPraHU4YeCKHX BeIIEeCTB»

BeleCTB BellecTB
3.1 |OKO0l |Knaccudpukanus, Knaccudunuposatsb 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOPraHU4eCcKue Ha3BaHWE HEOPTraHUUYECKHUX

CTpOCHHE
HEOPTraHUYECKUX
BEIIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTABJICHHE XUMHYECKOU
(bopMyIIbl HCXO1 U3 Ha3BaHUS
BEIIIECTBA M0 MEKTYHAPOIHOM
WJIA TPUBUATBHON
HOMEHKJIATYpe».

2. 3ajaum Ha pacueT MaccOBOM
110711 (Macchl) XUMHUYECKOTO
37eMeHTa (COeIMHEHNUS) B
MoJIeKyJie (CMech).

3. IlpakTrueckue 3a7aHusl 1O
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusTHI

HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckue 3alanus Ha
ONpPEACIICHUE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSI3M U TUIA KPUCTAJUIUYECKOM
pelieTku

3.2

OK 01
OK 02

DU3NKO-XUMHYESCKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

VcranaBauBarth
3aBUCUMOCTH (YU3HKO-
XHUMHYECKHX CBOHCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAKXKE TUIIa
KPUCTAIUITMYECKOMN
peueTKu

1. Tect «OcobGenHoctu
XUMHUYECKHUX CBOMCTB OKCHUOB,
KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCUJIOB U COJIEH».

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C YYaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX AIEMECHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOWCTBA U MOJIYyYCHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentndukanus
HEOPTaHHYECKUX
BEIIECTB

Uccnenosats
KaueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3a7aHus 110 COCTABJIEHUIO
XUMHYCCKHUX PEAKIHHA C yI4aCTHEM
HEOPTaHMYECKHUX BEIICCTB,
WCIIOJIb3YEMBIX JIJIST UX
UICHTH(PUKAIIH.
2.JIaGopatopHas pabora:
“Unentuduxarnms
HEOPraHWYECKUX BEIIECTB’

Pa3nen 4. Ctpoenne u
cBOlicTBa
OpPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHMYeCKHUX
BellecTB

KonTtpoabsnas padora
«CTpoeHne U CBOMCTBA
OpPraHn4yecKHX BellecTB)
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusTHI

4.1

OK 01

Knaccudukanms,
CTPOCHHE H
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

Knaccudumnuponats
OpTraHUYECKHE BEIIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. 3amaHus Ha coCTaBJIEHUE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAILHON WIH
MEKTYHAPOIHOM
CHUCTEMATUYECKON HOMEHKJIATYpE.
2. 3agaHusi Ha COCTaBJICHUE
MOJIHBIX U COKPALICHHBIX
CTPYKTYPHBIX (hopmyi
OpPraHUYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
npocTtenmiei GopMyIbl
OpraHUYeCcKON MOJIEKYJIbI, UCXOMs
13 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHUN

YcranaBauBaTh
3aBUCHUMOCTH (DU3HKO-
XHUMHYECKHX CBOHCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3anaHus Ha cocTaBlIEHUE
YPABHEHUN XUMUYECKUX PEAKLIUN
C Y4aCTHEM OPraHMYECKHUX
BELICCTB HA OCHOBAHNUHU UX
COCTaBa U CTPOCHHS.

2. 3agadusa Ha COCTaBJIEHUE
YPABHEHUN XUMUYECKUX PEAKLIUM,
WJUTIOCTPUPYIOLINX XUMUUECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHNS JaHHBIX peakLUuil U
TEHETUYECKOM CBA3U
OPraHUYECKUX BEILECTB PA3ZHBIX
KJIACCOB.

3. PacuyeTrHbie 3a1a4u 11O
YPaBHEHHSIM PEaKLUi C y4aCTHEM
OpPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBparieHnst OpraHu4eCKUX
BELIECTB [IpX HAarpeBaHUU"

4.3

OK 01
OK 02
OK 04

Nnentudukanus
OpPTaHMYECKUX BEIIECTB,
HX 3HAUYCHHUE U
MIPUMEHEHUE B OBITOBOM
Y MPOU3BOACTBEHHOM
eITEILHOCTH YeJIoBEKa

HUccnenosath
KaueCTBEHHbBIC PEAKIIHU
OpraHUYECKUX
COEIMHEHHI OTAEIBbHBIX
KJ1aCcCOB

1.IIpakTUKO-OpHUEHTUPOBAaHHbBIE
3aJJaHUs IO COCTABJICHUIO
XMMHUYECKHUX PeakLuil ¢ yqacTuem
OpPraHUYECKUX BEILIECTB, B T.4.
UCHOJb3YEMBIX I UX
UaeHTU(UKAITIN B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaGopatopHas pabora:
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4yeHust .
MeponpusTHii
“UnenaTrduKanus opraHndecKux
COETMHEHUN OTAEIHLHBIX KJIaCCOB™
5] Pazneu 5. XapakrTepu3oBatb
Kunernueckue n BJMSIHUE PA3JIHYHBIX
TepMOAMHAMHUYecKHe |(paKkTOpOB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peaKiuii
XHMHMYECKHX peaKkuni
5 |OKO0l CKOpOCTh XUMHUUYECKUX | XapaKTepru3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakiuil. XUMUYECKOE |BJIMSHHE KOHLECHTPALIMU  |TEOPETUUYECKUE 3aIaHUS Ha
paBHOBECHE pearvpyronux BeIecTB U |aHaIU3 (PaKTOPOB, BIUAIOIIUX HA
TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHNE CKOPOCTH XUMHYECKON
XUMUYECKUX PEaKLUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS HA
BIIUSIHUE U3MEHEHUS IIpUMeHEeHHe TpuHIumna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaXOXACHUS
peaxkuuu cpeasl u HaIpaBJIEHUs CMEIICHUS
TeMIlepaTypbl Ha paBHOBECHS] XUMUYECKON peaKkIuu
CMeIlleHnEe XUMHUYECKOTO (¢ aHaiu3 (aKTOpOB, BIMSIOIINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBath HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsarue o pacrBopax  |Pa3znuyars CTUHHBIE 1. 3azaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHON NEATENbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- Jlaboparopnas pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPoB”

HCTUHHBIX PaCTBOPOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE MPUKJIATHOTO MOIYJIs1)
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4yeHust .
MeponpUusTHI
7 Pazmen 7. OueHuBaTh NOCJeACTBHUSA |3alUTA Kelca (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuiei npodgeccuoHaNbHOM
MPOU3BOACTBECHHOMI NPOU3BOACTBECHHOM AesiTeJIbHOCTH)
JeATeJIbHOCTH JAeATEJIbHOCTH Y€J10BEKAa
YeJi0BeKa C MO3HIHI
3KO0JOrH4eCcKOo
0e30macHOCTH
OK 01 XuMmus B OBITY U OnenuBats nocnencteus |Keiic (¢ yuetom Oymymiei
OK 02  |mpou3BOJCTBEHHOMU OBITOBOH U npo¢eCcCuOHATBHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa |ITPOU3BOICTBEHHOM NESATETLHOCTH)
OK 07 JIeITENLHOCTH YeIoBeKa ¢ |Bo3MOkHEIE TEMBI KEIICOB:
no3unuy dxonoruueckor |1. IToremenue kiumara u
I1IK 1.4 0€e30I1acHOCTH BBICBOOOXKIEHHE TAa30BbIX

TUAPATOB CO JIHA OKEaHa.
2. Bynymme marepualnsl 1y aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTEIBHBIX MpPErapaToB
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5. JUCT U3MEHEHMH U JTONOJHEHWUI, BHECEHHBIX B PABOUYIO TIPOTPAMMY

No mu3meHeHwus1, nata BHECEHUsI M3MEHEHUsT; No CTpaHUIIBI C U3BMEHEHHEM;

BbIJIO CTAJIO

OcHoBaHue:

HO,Z[HI/ICB JIMa BHECHICTO U3MCHCHU A
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