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OBIIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILJIUHBI «XUMUS»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTeibLHOI
NMPOrpaMmblI

O61eobpa3oBaTelibHas JUCHUILTNHA « XUMUS» U3ydaeTcsl Ha 6a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE YI€OHOTO IJIaHa OCHOBHOM MPO(eCcCHOHANTBHOM 00pa30BaTeIbHOM
MIporpamMMbl YKPYITHEHHBIX IPYII crienranbHocTelt / mpodeccuit: 08.01.28 Macrtep oTae109HbIX
CTPOUTENBHBIX U JeKOpaTUBHBIX padboT; 08.01.29 MacTep HHKEHEPHBIX CUCTEM YKUITHIIIHO-
KOMMYHabHOro X03siictBa; 08.01.24 Mactep CTONApHO-TIIIOTHUYHBIX, MTAPKETHBIX U CTEKOJIbHBIX
pabor.
TpyaoeMKOCTh TUCHHUIUTHHBI « XUMHUS» Ha 6230BOM YPOBHE COCTaBIIsieT 72 yaca, U3 KOTOPbIX

64 qaca — 6a30BBIN MOIYJIB (6 pa3esioB) U 8 4acOB — MPHUKIAIHON MOAYIH (1 pa3aen), BKIIOYArOIIHiA
MPAKTUKO-OPUEHTUPOBAHHOE COJIepKAHNE KOHKPETHOM Mpodeccruu Win CreualbHOCTH.

[TpuknaaHOM MOAYNB BKIIOYAECT OAMH paszen. Pazaen 7 « Xumus B ObITY U IPOU3BOACTBEHHOM

JeSITETIHHOCTH YEIIOBEKay Pean3yeTcs s BceX MpogeccHii/CriennaabHOCTe Ha MaTepHase Keicos,
CBSI3aHHBIX C IKOJIOTHUYECKON 0€30MaCHOCTHIO U OIIEHKOH MOCIIEICTBHI OBITOBOI U IPOM3BOJICTBECHHOM
NESITeIBHOCTH, TI0 OTPACIISIM Oy yIei mpodecCHOHATBHON IEATEIIbHOCTH 00YYarOIUXCS.

[lepuon 0OyueHus 1 pacnpeielIiCHHE 10 CEMECTpaM ONpeIeisieT 00pa3oBaTeIbHas OpraHUu3aIs
CaMOCTOSITENIbHO, C YYEeTOM JIOTMKH (OPMHUPOBAaHUS TPEAMETHBIX pPE3yJbTaTOB, OOMIMX WU
HpO(i)CCCI/IOHaJH)HI)IX KOMHCTCHHHﬁ, MCKIIPCIAMETHBIX CBsI3el C ApyrumMu JUCHUIINIMHAMHN
0011e00pa3oBaTeaILHOr0 U 00MENPO(hEeCCHOHATBFHOTO IUKIIOB YU4eOHOTO TUIaHA.

1.2. Heaun u miianupyemMble pe3y/ibTAThl 0CBOCHHUS THCIUTIIHHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

@opMHUpPOBAaHUE Y CTYAECHTOB IPEACTABICHUS O XMUMHYECKOM COCTaBISAIOIICH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa KaK OCHOBBI IPUHSATHS PEIIEHUN B XU3HEHHBIX M INPOM3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO [TOBEICHUS B IPUPOJHOM CpeELE.

3agauyu AMCHMILIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKpYXKAalOIIeW cpexe, LEIOCTHOW HAYYHOM KapTUHBI MHUpPA, B3aWMOCBS3U H
B3alIMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJISATH (OPMYJbI HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YPaBHEHMSI XUMUUECKUX PEaKIUil, 00bACHATb UX CMBICI, HHTEPIPETUPOBATH PE3yJIbTaThl XUMUYECKUX
DKCIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM MPOBEACHUS MPOCTEHIIMX XUMHMUYECKHX SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOZCHNEM MpaBUil 0€30IacHOT0 OOpalleHUs ¢ BeLleCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCMOJIb30BaTh HH(OPMALMIO XMMHYECKOIO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHUS IPOrHO3UPOBATH MOCIEACTBHUS CBOEH AESITEIbHOCTH U XUMUYECKUX
HIPUPOHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUNH XUMUYECKON HAYKHU U TEXHOJIOTUH JUIs
pa3BUTHSI COLMATBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHS 0011e00pa3oBaTebHON TUCHUILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

aKTyaJIM3upoBaTh MPOOJIEeMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- YCTaHaBJMBaTh CYNICCTBEHHBIM MPHU3HAK HIIH
OCHOBAaHUA OJI4 CpaBHeHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
0000IIECHHMS;

- OmpenessATh e JICATCIIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIIBJIATH SaKOHOMepHOCTH 158 HpOTHBOpeqHH B
paccMaTpUBaEMbIX SIBJICHHSIX;

3aaaBaTb

Kon u IInanupyemMsble pe3yJabTaThl OCBOCHHS THCHHUILIHHBI
HAUMEHOBaHU
e
dopmMupyembl O6mme! JucuMILInHAPHbIE?
X
KOMIIEeTeHI M i
OK 01. B yacTu TPyA0BOr0 BOCIIUTAHMSA: - BIAJCTh CHCTEMOM XMMMYECKUX 3HAHMM, KOTOpas  BKJIIOYACT:
Bribupats - TOTOBHOCTb K TpYyIy, OCO3HaHHE LIEHHOCTH | OCHOBONOJAralolMe MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas
CTIOCOOBI MacTepCcTBa, TPYA0II00UE; 000JI04Ka aToma, s-, p-, 0-3JIeKTPOHHBIC OPOUTAII ATOMOB, MOH, MOJICKYJIa,
pelieHns 3a1a4 | - TOTOBHOCTb K  aKTMBHOM  JESATEIIBHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIbHOCT, CTENEHb OKHMCIEHHUS, XUMHUYECKas
npoeCCHOHAN | TEXHOJOTHYECKOW M CONMATBHON HAPABICHHOCTH, | CBSI3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIA OOBEM, YTJIEPOJHBINH CKeJeT,
BHOM CIOCOOHOCTh ~MHHUIMHUPOBATh, IUIAHUPOBATh M | (DyHKIMOHANbHAs TpyNNa, paauKal, U30Mepus, H30Mepbl, TOMOJIOTHYECKUNA
JEATEIbHOCTH | CAMOCTOSATENIBHO BBIIOJIHATH TAKYIO JEATEIBHOCTD; | Psll, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOI- U a30TCOACPKALIUE COCAUHEHUS,
IIPUMEHUTEIBH | - UHTEpPEC K pa3IMYHbIM cepam | OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBObI, >KUPBI, O€NKH), MOHOMED,
0 K Pa3JIYHBIM | IPOEeCCHOHATBHOM IEATETLHOCTH, MOJIUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE  COCIMHEHMS,
KOHTEKCTaM OBialeHNMe  YHUBepPCAJbHBIMM  Y4eOHBIMM | KpUCTAJUIMYECKAsl PELIETKA, TUIbl XUMHYECKUX peakuuil (OKUCIUTENbHO-
MO3HABATEJLHBIMHU JeliCTBUAMM: BOCCTAaHOBUTENbHBIE, 3K30-U IHAOTEPMUUYECKUE, pEaKLIUU NOHHOTO OOMEHa),
a) 0a30BbIe JIOTHYECKHUE AelCTBHA! pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, HNEKTPOJIUTHYECKAS AUCCOLUALNS,
- CaMOCTOATEIIEHO (dbopMyIIMpoBaTh U | OKMCIJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON PEaKIUU, XUMAYECKOE

paBHOBecHE), TEOPHMM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemectB A.M. BytnepoBa, TeopHus 53IEKTPOIUTHUECKON
aucconyanuu, nepuogndeckuil 3akon [[.1. Menneneesa, 3aKk0H coXpaHeHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKHE
CBEJIEHUS] O CBOMCTBAX, COCTaBE, MOJTYYEHUU M O€30M1aCHOM HCIOJIb30BaHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BEUIECTB B OBITY U
MIPAKTUYECKOU JIEATEIbHOCTH YEII0BEKA,

- yYMETh BBISABIATH XAPAaKTEPHbIE NPHU3HAKM W B3aUMOCBS3b H3YyYECHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOILIUE TIOHATHUSA IIPU ONUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB W WX IPEBPALLICHUN;
BBIIBJIATh  B3aMMOCBSI3b  XMMUYECKMX  3HAHMW C  TIOHATHSIMU |




- BHOCUTb KOPPEKTUBBI B I€ATEIILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJSAM, OLIEHUBATh
PHUCKH MOCIEACTBUN JAEATENBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE [IPU PELICHUN
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HCCIeI0BaATEIbLCKHE TeiiCTBUS:

- BJIaJIETh HABBIKAMHU Y4EOHO-MCCIIEA0BATEIHCKON U
MIPOEKTHOM JEATEIbHOCTH, HABBIKAMH pa3pelICHUs
pooem;

- BBUIBJISITh NPUYMHHO-CIICICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIJIBUTATh THUIIOTE3Y €€
peuieHus, HaXOJIUTh apryMeHTBI JUTSL
JTIOKa3aTelIbcTBa CBOUX YTBEPXKICHUHM, 3a7aBaTh
rapamMeTpbl U KpUTEPUU PELLCHNUS;

- AQHAJIM3UPOBATH TOJYUYEHHBIE B XOJE PEIICHHS
3a/laun  pe3ysbTaThl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HM3MEHECHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUUECKYIO 00JIaCTH KU3HEACATEIHHOCTH,

- yMETh MHTErpUpPOBaTh 3HAHMUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUIaTb  HOBBIE  WJIEH,
OpUTHHAJILHBIC TTOIXO/bI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
IT0O3HABATEJIILHONW U COLUAIBHON IPAKTUKE

npeajiaratb

NpCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHLIX MMPCAMETOB,

- yMETh UCIIOJIb30BaTh HAMMEHOBAaHMUS  XUMHUYECKHX COEIUHEHHU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW M NPUKIAAHOW XHMUU U
TpUBHAJIbHbIC Ha3BAaHUS BAKHEHUIIIUX BELIECTB (ITUJICH, alleTUIICH, TJIMIEPHH,
denon, dopmanpaerun, yKCycHas KUCIOTA, TJWIWH, YyrapHbBIA ras,
YIJIEKHUCIIBIM ra3, aMMHaK, ranieHasl U3BeCThb, HEralleHas U3BECThb, IUThEBAs
colla U JAPYTUX), COCTABIATH (HOPMYJBI HEOPTaHUYECKHX M OPTaHHYECKUX
BELIECTB, YPAaBHEHMSI XUMHUYECKHX pEaKIuil, OOBACHATb UX CMBICI;
MOATBEPXKIATH XapaKTepHbIC XHUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3alIUCSAMU YPABHEHUN XMUMHYECKUX
pEeaKLHnii;

- YMETh YCTaHaBIMBAaThb NPUHAIJICKHOCTh W3YUYEHHBIX HEOPTaHMYECKUX U
OpPraHN4Y€CKUX BCIICCTB K ONPCACICHHBIM KJIaCCaM U I'pyIIiaM COGI[I/IHCHHﬁ,
XapaKTEepPU30BaTh UX COCTAaB U BAaXHEHIIME CBOMCTBA; OIPEAENATh BHJIbI
XUMUYECKUX CBA3€H (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAasi, BOJOPOIHAS),
TUIIBI KPUCTATIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKUE
peaKkiuy;

- chopmupoBaTh MNpEACTaBICHUSA: O XUMHUYECKOHM  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU
IpUpoAbl, B (OPMHPOBAHUM MBIIIJIEHUS M KYyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOMN TSl PEHICHUS MTPAKTHUYECKUX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M
MIPUPOIHOM CPEJIE;

- YMeThb NPOBOJUTH pacueThl MO XUMUYECKUM (opMyliaM U ypaBHEHUSIM
XUMHYECKUX pEaKkIuil ¢ UCHONb30BaHWEM  (DU3MUYECKUX  BETUYHH,
XapaKTEPU3YIOMIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00bemMa
(HOpMalnbHBIE yCIIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTCMHBIC XWMHNYCCKUEC 3HAHUA I IPHUHATHA pemeHHﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM

OK 02.
HUcnonabp3oBaTh
COBPEMEHHBIE
cpencTBa
IOMCKa,

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMUPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHON MPaKTUKH,
OCHOBAHHOTO Ha JMajore KYJIBTYD,

- YMETb [IJIaHUPOBATh U BHINIOJIHATh XMMUUECKUI SKCIIEPUMEHT (IIPEBPALLIEHUS
OpPraHWYECKHX BEIIECTB IPU HATPEBAHUH, TIOJYUEHHUE STHIICHA U U3YYEHUE €r0
CBONMCTB, KAUECTBCHHBIC DPEAKUHMHM HA albJACTHUIbI, KpaxMaj, YKCYCHYIO
KHCJIOTY; JIeHaTypanusi OeJIKOB IpU HarpeBaHUU, LIBETHbIE peaKlUu OENKOB;
IIPOBOJIUTH PEAKLIMU HOHHOTO 00OMEHA, ONPEAEISTh CPEAY BOAHBIX PACTBOPOB,
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aHaIn3a u
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BHOU
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CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MeECTa B
MOJUKYJIbTYPHOM MHPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOU
KYJIbTYpbl KaK CpPEACTBAa B3aUMOJIECHUCTBUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAy4YHOW JeATEIbHOCTH,

FOTOBHOCTh  OCYUIICCTBJISITh ~ MPOCKTHYID U
HCCIIEIOBATENBCKYIO JIESITEIIbHOCTD
WHJIMBUIYAIbHO U B TPYIIIIE;

OBiaseHue  yHUBEPCAJIbHBIMH  y4eOHBIMM

NM03HABATEJIbLHBIMH AefiCTBUSIMH:

B) padora ¢ ungopmanmei:

- BJIAJICTh HABBIKAMH TOJYYCHHUs MH(POpMAIMH H3
UCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBIATh MOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEpIpeTannio HHPOPMALUU Pa3IMYHBIX BUIOB U
(dhopM TpeIcTaBICHHUS,

- co3[aBaThb TEKCTbl B Pa3JIMYHBIX (Qopmarax c
y4eTOM Ha3HaueHusi uHPOpMallUd U LEeIeBOi
ayIUTOpUH, BbIOMpas ONTUMaNbHYIO (GopMy
NPEJCTAaBICHNS U BU3yaIU3alllu;

- OILIGHMBAaTh JIOCTOBEPHOCTb, JIETMTHUMHOCTb
uHpoOpMalUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-ITHYECKUM HOPMaM;

- UCMOJb30BaTh CpeicTBAa WH(GOPMAIMOHHBIX H
KOMMYHUKAI[IOHHBIX ~TEXHOJIOTHH B pEHICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  337ad C  COOJIOJCHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH OE€30MAaCHOCTH,
TUTHCHBI, PECypcocOepekeHHsl, TMPaBOBBIX U
TUYECKHX  HOPM, HOpM  HWHGOPMAIMOHHOU
0E30ITaCHOCTH;

KayeCTBEHHBIC peakiuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTMOH aMMOHUSL; PeIlIaTh HKCIIEPUMEHTAJIbHbIE 3a/1a4u 110 TemaM "Merasuibl"
u "Hemerannsl") B COOTBETCTBUU C MpPaBUIAMU TEXHUKU 0€30MaCHOCTH MPHU
oOpallleHuu ¢ BElIeCTBAMH U JTaOOpPaTOpHBIM 000PYAOBaHUEM; MIPEICTABIATh
pe3yNbTaThl XUMHYECKOTO JKCIEPUMEHTa B ¢GopMe 3alucH YpaBHEHHM
COOTBETCTBYIOIIUX pEaKIHUil u (OpMYyIUPOBATH BHIBOJIBI Ha OCHOBE 3THX
pe3yJIbTaTOB;

- YMETb aHAJIU3UPOBATh XUMHUYECKYI0 HHPOPMAIUIO, TOTYYaeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, cetb IHTEpHET U ApyTHe);

- BJIaJI€Th OCHOBHBIMHU METOJIaMU HAy4YHOTO MTO3HAHUS BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT, MOCIIMPOBAHNUE);

- YMeThb NPOBOAUTH pacueThl MO XUMUYECKUM (GopMyllaM U ypaBHEHUSIM
XUMHYECKHX PEaKIUi C  HUCIOJb30BaHWEM  (DHU3MYECKHX  BEJIUYHH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE yCIIOBHUSI) TIa30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMMHMYECKHWE 3HAHMS U1l TMPUHATUSA PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JUYHOCTH,

OK 04.

S dexTuBHO
B3aHUMOJEHCTBO
BaTh U
pabortarth B
KOJUIEKTHBE U
KOMaHIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAaMU yaeOHo-
HCCIIEIOBATENBCKOM, IMPOEKTHOM M COLHMAIBHON
NEeSATEIbHOCTH;

Ogaanenue YHHBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMHU /Ie/iCTBUSIMH

0) coBMecTHasi 1eiITeJIbHOCTD.

- TMOHMMAaTb M HCIOJb30BATH IPEUMYLIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOH paboTHI;

- NPUHUMATh LEJIM COBMECTHOH JESITEeIbHOCTH,
OpraHU30BBIBATh U KOOPJAUHUPOBATH JECUCTBUS IO
€€ JOCTH)KEHHMIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenaTb poju ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CyKJaTh pe3ybTaTbl COBMECTHOM paboThI;

-  KOOPJIWHUPOBaTh W BBHINOJHATH pPabOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYIIECTBIATh IO3UTUBHOE CTPATETHUYECKOE
MOBEJICHNE B PA3JIMYHBIX CHUTYAIMX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJasiTUBHbIMH
JefCTBHSIMU:

') NPUHATHE ce0sT M APYIrUX JIOIeii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTHOAEH
IIPU aHAJIM3€ PE3YJIBTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MUP C
MTO3MIIMH IPYTOTO YEJIOBEKa,;

- YMETb IJIAHUPOBATH U BBINOJIHATh XUMUYECKUH SKCIIEPUMEHT (IIPEBPALLCHUS
OpPraHMYECKUX BELIECTB IIPU HarPEBAHUH, [TOJIyUEHNE STUIICHA U U3yUEHUE €T0
CBOWCTB, KAayeCTBEHHBIC pEaKIMM Ha aJIbJETUAbl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JA€HATypauus OeJKOB MPHU HarpeBaHWU, [IBETHBIC PEAKIUH OCIIKOB;
IIPOBOJIUTH PEAKLIMU HOHHOTO OOMEHA, OIPEAEIATh CPEAy BOAHBIX PAaCTBOPOB,
KayeCTBEHHBIC peakiuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHMSL; PEIIaTh SKCIIepUMEHTANIbHbIE 3a1auu 110 TeMaM "Metasuibl"
n "Hemeramnbl") B COOTBETCTBUM € IpaBWJIaMU TEXHUKHU O€30MAaCHOCTU IPU
o0pallleHnH C BEeIEeCTBAMHU U J1a00paTOpHBIM 000py10BaHUEM; IPECTABIATh
pe3yabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHHN
COOTBETCTBYIOIMX pPEAKUMA U (OPMYJIMPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yIbTaTOB




OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpY>Karoleu
Cpenbl,
pecypcocoepex
EHHUIO,
MPUMEHSITh
3HAHUS 00
W3MEHEHUU
KJIUMara,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BOJICTBA,
3P PEKTHBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUSIX

B o6s1acTH 3K0/10rM4eCKOr0 BOCIIUTAHHUSA:

- c(OpMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYPBI,
[IOHUMAaHHUE BIIMSHUS COLMAIbBHO-3KOHOMUYECKHUX
MPOLIECCOB  HA  COCTOSIHUE  INPUPOJHOH U
COLMAJILHOW  Cpebl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa dKOJOTHUYECKUX PodIieM;

- IUIAHUPOBAHUE U OCYILIECTBICHUE JCHUCTBUU B
OKpY’KallIllel cpele Ha OCHOBE 3HAHUA LeJeH
YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

AKTUBHOE HENPUATHE ACHCTBUMN, NPUHOCALIUX BPE.
OKpYKaroIlei cpese;

- yYMEHUE MPOTHO3HPOBATh HEOIArONpPUSTHBIC
JKOJIOTUYECKHUE ITOCIEACTBUS IMPEAIPUHUMAEMBIX
JEHCTBUM, PEAOTBPALLATh UX;

- pacmmpeHue OTbITa
9KOJIOTMYECKOW HaIlPaBJIECHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOM
JESITENIBHOCTH,

JACATCIIBHOCTH

- chopMupoBaTh MPEACTABICHUS: O XHUMHYECKOH  COCTaBISIOMIEH
€CTECTBEHHOHAy4YHOW KapTHHBl MHpA, POJIM XUMHUU B IO3HAHUU SIBIICHUU
OpUpOAbl, B (HOPMHPOBAHUM MBIIUICHUS H KYJIbTYPBhl JIMYHOCTH, €€
(yHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOMN TSl pEHICHUs TPAKTHUYECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJie;

- YMeTh COOIONaTh MpaBUiia KOJOTUYCCKH IIeJIeCO00Pa3HOrO MOBEACHHS B
ObITY U TPYJIOBOW AESATENBHOCTH B LIETSX COXPAHEHHs CBOETO 3/10pPOBbS U
OKpYKaroIlel NPUPOJHOW CpEllbl; YUUTHIBATH OIACHOCTh BO3IECHCTBUS HA
JKUBBIE OPTaHM3Mbl ONPENEJICHHBIX BELIECTB, MOHMMAs CMBICI IOKAa3aTems
MpeIeIbHON TONYCTUMOW KOHUEHTPALIMU

IIK 1.2.- IlpuroraBnuBaTh OObIYHBIE U IEKOPATUBHbBIE IITYKATYpPHbIE PACTBOPHI U CMECU B COOTBETCTBUH C YCTaHOBJIEHHOM peLEnTypoH,
0e30IMacHBIMM YCIIOBUSIMH TPY/1a U OXPAHOI OKpY’Karoliei cpeabl.

IIK 3.1.- BomoaHsTh NOATOTOBHUTCIILHBIC pa6OTI:>I npru IMpOU3BOACTBC MAJIAPHBIX W ACKOPATHBHBIX pa60T B COOTBCTCTBHHM C 3aJaHUEM U
Tpe6OBaHI/I}IMI/I OXpaHbI Tpyaa, TCXHUKU 663OH3.CHOCTI/I, noxcapHoﬁ 0e30MacHOCTH U OXpaHbI OI(py)KaIOH_[eﬁ Cpeanl.

IIK 3.2. - [IpurotaBauBaTh COCTaBbI JUIsl MAISIPHBIX U JEKOPATUBHBIX paldOT MO 3aJaHHOM pelenType ¢ cobtoieHneM 0e30acHbIX YCIOBUH Tpyaa
U OXpaHbl OKPY>KAIOIIEH CPEBI.

IIK 3.3 - BeimoaHSITh OCTEKIICHUE NEPCIJICTOB BCEMU BUJIAaMU CTCKJIA U CTCKIIOINIAKETaMU B COOTBETCTBHUU C TCXHUYCCKHUM 3a/IaHUCM.

IIK1.1. - OC}’H.IGCTBJISITL TCXHUYCCKOC O6CJ'Iy>KI/IBaHI/IC B COOTBCTCTBHH C 3aJaHUCM (Hap}IIlOM) CHCTCMBI BOI[OCH&6)KCHI/ISI, BOAOOTBCIACHNA,
OTOINIEHHS 00HEKTOB KHUJITNIOIHO-KOMMYHAJIBHOI'O XO03s1icTBa




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIAHBI

«XHUMUSA»

2.1. O0beM TUCHUIIMHBI U BHAbI Y4eOHOI padoThl

Bup yueoHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHoOE coepraHue 64
BT. U..

TEOpeTUIECKOe 00yICHHE 30
MPAKTUYECKUE 3aHATUL 24
J1ab0paTOPHBIE 3aHIATHS 10
IIpodeccuonanbHO-OpHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue 6
NPUKJIATHOTO MOIYJIs1)

BT. U..

TEopeTHYecKoe 00yUeHne 2
MIPAKTUYECKHUE 3aHATHS 4
IMpomexyTounas arrecrauus (qud. 3auer) 2
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Conep:kanue y4eGHOro MaTepuasia (0CHOBHOE H PO(ecCHOHATLHO-0PHEHTHPOBAHHOE), OfLeM YCOR dopMHpYyeMbIe
pa3iesioB U TeM Ja00paTOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOXYJIb KOMITETEHIHH
1 2 3 4

OcHoBHoOe€ conepxxaHue 64
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA 6
Tema 1.1. OcHoBHOE coaepxaHue 4 OK 01
Crpoenue atomoB | Teoperndeckoe 00yueHue 2
XAMHHCCKHX CoBpeMeHHass MoOJeib CTpoeHusi atoma. CHUMBOJMYECKHM S3BIK XUMHH. XUMHYECKHH DIICMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHuUrypanus aroma. Kimaccupukamus XUMHUYSCKHX 3J€MEHTOB (S-, P-, d-3JeMEHTHI).
fipupona BaneHTHbIle ~ JJIEKTPOHBI.  BaseHTHOCTh.  DIEKTPOHHAss ~ MPUPOJa  XMMHYCCKOW  CBSI3HL. 2
XAMHYECKON DJIEeKTPOOTPHUIIATEILHOCTh. BHIABI XHMHYECKOW CBsI3M (KOBAQJCHTHAs, HOHHAs, MeETaUTHYecKas,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pPa30BaHWSI

IIpakTHYecKne 3aHATHS 2

Pemienune 3amaHuvii Ha WCHOJB30BAHUE XUMHYECKOM CHUMBOJMKM M HAa3BAaHUM COCIUHEHUN IO

HOMEHKJIAType MEXKyHapPOJIHOT0 CO3a TEOPETUIECKOM M MPUKIIAAHON XUMUH M TPUBHAILHBIX HA3BaHHUI

JUISL COCTABICHUS XUMHYECKUX (DOPMYJI ABYXaTOMHBIX COEAMHEHUI (OKCUIOB, CYIb(OUI0B, THAPHIOB U

T.IL.) ¥ JPYTHX HEOPTAHUYECKUX COEANHEHHI OTICIBHBIX KJIaCCOB. 2

[pakTuyecKue 3aJaHusl Ha YCTAaHOBIICHUE CBSA3M MEXIY CTPOEHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U

MEPHOTUYECKUM U3MEHEHHEM CBOWCTB XMMHYECKHMX DJIEMEHTOB M MX COEJAWHEHHH B COOTBETCTBHHU C

nojoxeHueM lleprnoandyeckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coep:kaHue 2 OK 01
Ilepuonnueckuii | [IpakTHYecKHE 3aHATHS 2 OK 02
3aKOH H TabmHIa [Meproanyeckas cucreMa XUMHYIECKUX dieMenToB J[. V1. Meneneesa. ®u3ndecKuii CMBICIT
1. Menneneesa ITepuoanueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTBIX M CIIOKHBIX BENIECTB B COOTBETCTBUU C MOJIOKEHHEM

XHMHYECKOT0 dyieMenTa B [leproandeckoii cucteMe. MUPOBO33PEHUECKOE M HAYYHOE 3HAUECHHUE

[Tepuonuueckoro 3akona [[.1. Menaeneesa. [Iporno3ssr [I.1. MenneneeBa. OTKpbITHE HOBBIX 9

XUMHUYECKHUX DJIEMEHTOB.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3eMEHTOB «MeTalnn4eckue / HeMeTaUTHIeCKIe CBOMCTBA, dJIEKTPOOTPUIIATEIPHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM U TIOJIOKEHHEM B MEPUONYECKON CUCTEME
XuMH4eckux 3eMeHToB J[.J. MeHaenaeeBay
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Pa3nen 2. XuMuyeckue peakuuu 10
Tema 2.1. Tunel OcHoOBHOe coiep:KaHue 4 OK 01
XUMHYECKHX Teopernueckoe o0yueHue 2
peakuui Knaccugukanus v TUIIBI XUMHUUYECKUX PEAKLM C ydacTHeM HeopraHuyeckux BemecTB. CocTaBiieHue
ypaBHEHUH PEaKIMii COSTMHEHUS, PA3JIOKCHHUS, 3aMEIIICHHsI, 0OOMEHA, B T.4. pEaKIUi TOPCHHSI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUSI-BOCCTaHOBIEHU. CTeneHb OKucaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 2
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH B IPUPOJIE, TPOU3BOICTBEHHBIX IpOIleccax U
KHU3HEIEATeIbHOCTH OPraHU3MOB
IIpakTnyeckue 3aHATHSA 2
KonunuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHMU U PacyeThbl IO
YPaBHEHMSM XHUMMYECKMX peakuuid. Mosib Kak eJuHMIAa KOJIM4ecTBa BellecTBa. MoJsipHas Macca.
3aKOHBl COXpaHEHUs Macchl M 3HEpruu. 3akoH ABoraapo. MouspHblii 00beM razoB. OTHOCHUTENbHAS 2
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHHSM XMMHUYECKMX PEAKLUH C MCIIOJb30BAaHHMEM MAacchl, 00beMa
(HOpMaJIbHBIE YCJIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOe coiep:KaHue 4 OK 01
ONEeKTPOINTHYCCKA | TeopeTHdecKoe 06ydeHHe 2 OK 04
A quccouuanus u .
4 oBMen Teopus AMEKTPOIIUTUYECKON JUCCOLHMALIH. Honbl. DNEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiiuu MOHHOTO
HOHHBI O oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX IOJHBIX M COKpAIIEHHBIX 2
VMOHHBIX YpaBHEHHH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUS HA COCTABJIEHNE HOHHBIX PEAKIUI
JlabopaTopHble 3aHATHUS 2
JIaGoparopHas paboTa “TUIbl XUMHUYECKUX PEaKLIUN”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yOIIMXCsl BEIECTB) U IPU3HAKOB 2
XUMUYECKUX peakiuid. [IpoBenenne peakimii FOHHOTO 0OMeHa, OTIPEACIICHUE CPEebl BOTHBIX
pacTBOpOB. 3a/laHKs HAa COCTABICHNE HOHHBIX PEAKLIUI
KonTpouabnas
CrpoeHue BeliecTBa U XUMUYECKUE PEaKIINU 2
padora 1
Pasznen 3. CTtpoeHue 1 CBOMCTBA HEOPraHMYECKHUX BelleCTB 16
Tema 3.1. OcHoOBHOe coaep:kanne 4 OK 01
Knaccudukauus, | Teopermdeckoe oGyuenune 2
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HOMEHKJIATypa U
CTPOCHHE
HEOPraHUYECKUX
BELICCTB

[Ipenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie U clI0kKHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCHUIBI, KUCIOTHI, coii). B3anMocBs3b
HEOPTraHMYECKUX BEIIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucrammnaeckue u amopgHbie
BeIecTBa. TUIBI KPUCTAIIIMYECKUX PELIETOK (aTOMHAs!, MOJICKYJIIpHAs, HOHHAS, METATIMYECKas).
3aBHCUMOCTD (PU3UUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTAITMYECKON PEeIIEeTKH. 3aBUCUMOCTh
XMMHUYECKON aKTHUBHOCTH BEIIECTB OT BUJa XMMUYECKOU CBSI3M U THUIA KPHCTAJUINYECKON PEIICTKH.
[TpuurHBEI MHOTOOOpA3Hs BEIIECTB

HpaRTn'{ecmle 3aHATHUSA

Homenknarypa HeopraHMuecKux BEIIECTB: HA3BaHHUE BELIECTBA UCXO/IS U3 UX XUMUYECKOU (PopMyIibl
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI HCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYHAPOTHOM
(MIOTTAK) nnu TpuBHAIbHOW HOMEHKIIATYPE.

Pemenne mpakTUYecKuX 3aJaHUNA MO KIaCCH(PUKAIMU, HOMEHKIAType M XHUMHYECKUM (opMyrnam
HEOPraHMYECKUX BEIIECTB PA3MYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETAIlIEHAs N3BECTh, TUTHEBAS COAA U PYTHX): HA3BIBATh U COCTABIIATH (DOPMYIIBI XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAJICKHOCTD K KJIaccy.

HcTounnku XuMuIecKoi nHpopMaIuu (CpeIcTB MacCOBOM MH(pOopMaIuu, ceTh MHTepHET U IpyTHe).
[Tonck nHbopManuu Mo Ha3BaHUSIM, HACHTU(UKATOPAM, CTPYKTYPHBIM hopmyam

OK 02
IIK.1.2

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBaA
HGOpFaHI/I‘ICCKI/IX
BCIISCTB

OcHoBHOE€ coacpkaHnue

Teopernueckoe odyuenune

Meramipl. O6mue Quznyueckre U XMMHUYECKHe CBOMCTBa MeTauioB. CrocoObl moyydeHusl. 3HaUYCHUE
METAIJIOB M HEMETaNIOB B TPHUPOJE W KHU3IHEACITETLHOCTH 4YeloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeramnpl. OOmme ¢usndyeckue M XUMHUYECKHE CBOMCTBa HeMETaUIoB. THIMYHBIE CBOWMCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaiys 1 HoMeHKIaTypa coeAMHEHUI HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCUAOB, THIPOKCHIIOB, KUCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHH,
BBICHINX OKCHJIOB U THAPOKCUJIOB

IIpakTuyeckue 3aHATHSA

CocraBiieHnE ypaBHEHMM XMMHMUYECKUX DPEAKIUM C y4acTHEM IPOCTBIX MU CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIZIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMA M aM(pOTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEPU3YIOINX UX CBOMCTBA.

OK 01
OK 02
IIK.1.2
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/laHUil Ha CBOMCTBA, COCTaB, MOJYYEHHE U
0e30macHOe HCIOJIb30BaHUE BAXKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M NPAKTUYECKOH
NeSITeIbHOCTH YeJIOBEKa

Tema 3.3. OcHoBHoOe coaep:kanne 2 OK 01
Unentndukamms | JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHW4CCKUX [ TagoparopHas padora «neHTrdHKaLKsS HEOPraHMYCCKUX BEIIECTBY. OK 04
BCIICCTB Pemienne skCnepuMEHTANBHBIX 3a7ad4 MO XMMHYECKHMM CBOMCTBAM METAJUIOB U HEMETAUIOB, IO

PacrO3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUI METAIJIOB U HEMETAILIOB. 2

Wnentudukaniss HEOPraHUYECKUX BELIECTB C HCIOJIb30BaHUEM HX (DPU3HKO-XMMHUYECKHX CBOWCTB,

XapaKkTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyibdar-, kapOOHAT- U XJIOPHI-

AHUOHBI, Ha KATHOH aMMOHMUSI
KonTpoibHasn .

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
padora 2
Pa3znen 4. CrtpoeHue u CBOMCTBA OPraHMYeCKHUX BelIECTB 24
Tema 4.1. OcHoBHOE coepxaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe o6yqyenue 2 IIK.3.1
CTpOCHUE U [losiBieHME M pa3BUTHE OPTaHMYECKOW XUMUHU Kak Hayku. [Ipeamer oprannueckor xumun. Mecto u
HOMEHKJIATypa 3HAYEHUE OPraHNYECKOW XUMHMH B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XUMUYECKOE CTPOEHUE KakK IMOPSIOK COETUHEHHs] aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJICHTHOCTH.
BELIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.

VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO 2

CTpOEHMS MOJIEKYJI. MI30Mepus u u3omMepsl.

[lonsitTue o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaMU  OpPraHUYECKUX

coelMHEeHUI. MexXayHapoaHas HOMEHKJIAaTypa U IPUHLUIIBI HOMEHKJIATypPbl OPraHUYECKUX COCTMHEHUM.

[TonsiTre 00 a30Tco/EpKALIUX COEAMHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BelllecTBax (yIriieBojax, *Kupax,

OeJKax U Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHSA 2

Homenknatypa oOpraHM4YecKUX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILIEHHBbIC, HEHACBILIEHHbIE U

apOMaTUYeCKUEe YIJIEeBOJOPObI, CIIUPTHI, (PEHOJBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHEe TOJHBIX W COKPAIEHHBIX CTPYKTYPHBIX (OPMYJT OpPraHMYEeCKHX BELIECTB OTIEJbHBIX 9

KJIACCOB, HUCIIONb3ysl WX HaA3BaHUS IO CUCTEMATHYECKOM W TPUBUAJIBLHOM HOMEHKJIAType (ITHIIEH,
arneTuieH, ruIepuH, (eHon, (Gopmanbaerua, YKCyCHas KHCIIOTa, TIOWIUH). PacdeTsl mpocreniei
(hOopMyJIBI OPraHUYeCcKOM MOJICKYJIbI, UICXOJSI U3 DJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CBolicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoBHOe cogep:kaHue

12

TeopeaneCRoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyria; H30Mepus;
(bu3nyecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; COCOOBI OJTYUYEHUSs):

— MpenebHbIe YIIIEBOAOPOAb! (IKaHBl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YTICBOIOPOIOB, HAXOKICHHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHBI, aJIKUHBI U aJIKaJIMeHbl) U apOMaTHYECKUE yrieBoAopoabl. ['opeHue aneruineHa
KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCJIOPOACOICpKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, AITCTUIIBI U
KCTOHBI, JKUPBI, YIJIeBOJbI). IIpakThueckoe NpPUMEHEHHE JTHICHIJIUKOJSA, TJIHMICpUHA, (eHoa.
[Ipumenenne Qopmanpaeruaa, ameraibJeTHAa, YKCYCHOH KHCIOTBL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIIME CBOWCTBA MbljIa

— a30TCo/epIKallMe COeAMHEHNS (AaMUHBI 1 AMUHOKHUCIIOTHI, OesikK). BricokoMomeKynsipHble COeIUHEHUS
(cuHTeTMYecKMe ©  OHOJIOTUYECKU-AaKTUBHBIE). MoOHOMEp, TMOJIUMEp, CTPYKTypHOE  3BEHO.
[Tonumepu3zanus 3TUIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

['eHeTnyeckas CBsI3b MEXKY KJacCaMu OPraHMYEeCKUX COCIMHEHUN

IIpakTH4YecKkue 3aHATUSA

CBolicTBa OpraHMYECKHX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAS M MEXJIyHapOaHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHMs): NpeeibHble (ATKaHbl U LUKIOATIKaHbI),
HenpeJenbHble (aJKEHbI, aJIKUHBI U aJIKaJIu€Hbl) 1 apOMAaTUYECKUE YTIJIEBOJOPO/Ibl, CHUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIOTHI U A(UPHI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
COE€IUHEHMS. 3aJlaHNs Ha COCTaBJICHHE YPABHEHMM XMMHYECKHMX PEAaKIMHA C y4YaCTHEM OPraHUYECKUX
BEILECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IIeMOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COETUHEHNH OT/AEIbHBIX KJIaCCOB, CIIOCOOBI MX
MOJIyYeHHUsT M Ha3BaHUWE OPraHMYECKUX COEAMHEHHWH 10 TPUBHAIBHON WIM MEXIyHApOIHOM
CHUCTEMATUYECKON HOMEHKIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUH OTAEIbHBIX KJIaCCOB

JlabGoparopHas padora

OK 01
OK 02
OK 04
I1IK.3.2
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JlabopaTtopHas pabota “IIpeBparieHus OpraHnYeCKUX BEIIECTB ITPH HArpEeBaHUH'".
[Tonyuenue sTuneHa U U3y4eHHUE ero cBOMCTB. MoaenupoBaHrue MOJIEKYJI U XUMUUYECKUX MPEeBpaIICHUN
Ha IIpUMepe dTaHa, STUJICHA, alleTUIICHAa U JIp.

Tema 4.3. OcHoOBHOe coiep:kaHue OK 01
Wnentuduranus | Teopermueckoe o6ydenne OK 02
OpTaHHICCKIX buoopranunueckue coenuHeHus. llpumenenue u Ouosiornyeckas poib yriieBoaoB. OxucieHue OK 04
BCILCCTE, HX YIJIEBOJIOB — HCTOYHUK OJHEPrHUHM KHUBBIX OpraHu3MoB. OOIacTH NPUMEHEHUS aMHHOKHUCIOT. IIK1.2
SHAICHHC 1 [IpeBpamenust 6e1KoB MUK B opranusme. buonornyeckue pynkuuu 6enxoB. buonornyeckue GyHxmm
PHMCHCHHC B &HpoB. Posib oprannueckoil XMMUU B pellieHUH ITpobJIeM NUlIeBoi 0€301acHOCTH
ObITOBOI 1 .| Pop oprannueckoll XUMHM B pELIICHHHM NPOOIEM 3HEPreTHYecKon Oe301MacHOCTH, B Pa3BUTHH
HPOUSBOACTBCHION MEIULUHBI, CO3/IaHUM HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB SHEPIHH (AIbTEPHATUBHBIC HCTOYHUKU
JICATCIILHOCTH sHepruu). OnacHOCTh BO3JAEMCTBHS HA )KUBbIE OPIraHU3Mbl OPraHUUYECKUX BEILIECTB OTJEJIbHBIX KJIACCOB
Hesoseka (YyrneBogopo/bl, CHUPTHL, (EHOJNbI, XJIOPOPTaHUYECKUE IPOU3BOJAHBIC, aNbAETHIbl U [1p.), CMBICI

110KAa3aTessl MPEAesIbHO IONYCTUMOM KOHLIEHTPALuU

JlaGopaTopHble 3aHATUSA

JIaGoparopHas pabota: “UneHtudukanus opraHMueckKiX COeAMHEHUH OTIENIbHBIX KJI1acCOB™

Wnentudukanus opraHMuecKUX COEIMHEHUN OTAEIbHBIX KJIACCOB (HA MpUMEpPE allbJIeruJI0B, Kpaxmara,

YKCYCHOH KUCIJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHbBIX

KaueCTBEHHBIX peakiuil. J[lenatypauuss Oenka mnpu HarpeBaHuu. [[BeTHble peakiuu OEIKOB.

BO3HMKHOBEHME aHAIMTUYECKOIO CUTHANA C TOYKH 3PEHUS XMMUYECKHX MPOLECCOB MPU MPOTEKAHUU

KaueCTBEHHOW peaKIiy, O3BOJISIIOIIEH HICHTUQUIIMPOBATH NPEAJIOKEHHbIE OpraHN4YeCKHe BeECTBa
Konrpoxknas CrTpyKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB
padora 3
Pa3pea S. Kunernyeckne 1 TepMOANHAMAYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYCCKHUX PeaKIui
CxopocTh OcHoOBHOe coep:kaHue OK 01
XUMHUYECKHUX OK 02
peaKiuii. K 3.3
XHUMHYECKOE
paBHOBECHE

Teopernueckoe o0yuenune
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CKOpOCTh peakIiM, €€ 3aBUCHUMOCTb OT DPAa3IUYHBIX ()AaKTOPOB: MPHUPOJbl PEATUPYIOIIUX BEILIECTB,
KOHIICHTPAllUM PEArupyroLIMX BEIIECTB, TEMIEPATyphl W IUIOLIAAM PEAKLHOHHOM IIOBEPXHOCTH.
TennoBblie 3G GEKTh XUMUYECKUX peaKIMi. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6paTtuMocTh peakuii. XMMHYECKOE PAaBHOBECHE U €T'0 CMEIIEHHUE MO ICHCTBHEM Pa3InYHbBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WJM IMPOAYKTOB pPEaKLUMH, MaBleHHE, TemIeparypa) A CO3/1aHus
ONTUMAJIbHBIX YCIOBUI IPOTEKaHUsl XuMudeckux npoueccos. ITpunnun Jle [larense

IIpakTHYeckue 3aHATHA OK 01
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaidu3 (AKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE OK 02
CKOPOCTH XUMHUECKOW PEaKILUH, B T.4. C TIO3UIUI SKOJIOTUUYECKHU 1IeTIECO00Pa3HOT0 MOBEICHUS B OBITY U IIK 1.1
TPYJIOBOM JESATEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 37J0POBbs U OKPY>KaIOIIeH MPUPOIHON CPEIbL.
PemeHnne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense s
HAXOXJCHUS HANpPaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakuuu U aHaiau3 (akTopoB,
BJIMSIIOLMX HA CMEIEHUE XUMUYECKOI0 pAaBHOBECHS
Pa3pea 6. PacTBOpbI
Tema 6.1. OcHOBHOe co/iep:KaHue OK 01
Howustre o TeopeTnyeckoe ofyuenne OK 02
pacTBopax PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBast 10151 pacTBOPEHHOTO BetiecTBa. CMBICT MOKa3aTesst MPEeAebHO 0y CTUMOM IIK.1.2
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHHE B OIIEHKE SKOJOTHYECKON O€30MacHOCTH.
[IpaBmiia sKOJNOrMYECKU 1€71€cOo00pa3HOro MOBEAEHUS B OBITY U TPYJOBOM AESITENBHOCTH B LIEJSAX
COXpaHEHUsI CBOETO 3[I0POBbSI U OKPY’KAIOIIEH MPUPOAHON Cpebl; ONMACHOCTh BO3ICHCTBUS Ha >KUBBIC
OpPraHMU3MBbI ONPE/ICIIEHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOE coaepxaHue OK 01
Uccnenosanue JlabopaTopHbIie 3aHATHS OK 02
CBOMCTB PACTBOPOB | Tagopatopras paboTa «[IpUroTOBIEHHE PACTBOPOBY. OK 04
[IpuroroBnenue pacTBOpOB 3aaHHOM (MaccoBoOi, %) KOHILIEHTpalUHU (C MPaKTUKO-OPUEHTUPOBAHHBIMU IIK.1.2
BOIIPOCaMM) U OTIpesiesieHue Cpeibl BOJHBIX PACTBOPOB.
Perienue 3a1a4 Ha TPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaiLHO-OPHMEHTHPOBAHHOE COAEPKaAHUeE (COAepKaHUe TPUKJIATHOTO MOIYJISA)
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM JeATEILHOCTH YeJI0BEeKa OK 01
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Xumusi B OBITY U (OcHOBHOE colep:KaHue 6 OK 02
TIPOU3BOICTBCHHOM Teopernueckoe o0yuenune 2 OK 04
ACHTCILTOCTH Hosgeiimure nocTukeHus XUMHUYECKON HAyKU U XUMHYECKON TEXHOJIOruH. Poib xumun B obecrieyeHuu OK 07
YyeJloBeKa

HKOJIOTHYECKO, SHEPTeTUIECKOM 1 MUIIeBOI 0€30MacHOCTH, pa3BUTUN MeIUIMHEI. [IpaBuiia moucka u 5 mn

aHaJlM3a XUMHYECKOM HH(OpManMM U3 pa3IMYHBIX HCTOYHUKOB (HaydyHas M y4eOHO-HAay4Has

JTUTEepaTypa, CpeACcTBa MaccoBoii nH(GopManuu, cetb MHTEpHET)

I[IpakTuyeckune 3aHATHS

[Tonck u aHanu3 KeiicoB O MPUMEHEHWHM XHMHUYECKUX BEUIECTB U TEXHOJOTHH ¢ ydeToM Oyayiieit

npoeCCUOHAbHON ~ JEATENIBHOCTH 1O TeMaM:  BaKHEWIIME  CTPOMTENbHbIE  MaTepHalIbl,

KOHCTPYKLMOHHBIE MaTepualibl, KpAacKW, CTEKIO, KEepamMHuKa, MaTepuaibl JUIsl SJIEKTPOHUKH, 4

HaHOMAaTepHallbl, TEKCTHJIHHBIE BOJIOKHA, HCTOYHHKUA DJHEPrUU, OPraHMYECKHE U MHUHEpaJbHbIC

yno0peHus, JIeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.

3amura: IlpencraBienue pe3yabTaToB pelieHus KelcoB B hopMe MUHHU-/I0KJIa/1a C Ipe3eHTaluen

IIpomMe:xxyTouHasi aTTecTalUs 0 JUCHUILIMHE (3a4eT) 2

Bcero 72
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA30BATEJILHOM
JTACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o
Jng peanuszauuu MporpaMMbl AMCLMILIMHBL JOJDKHBI OBITH IIPEIyCMOTPEHBI CIIEAYIOIINE
CIeIMANIbHBIC IOMENICHUS: yIeOHbI KAOMHET XUMUH H/WIN y4eOHON XUMUYIECKOU T1ab0paTOpUH.

OO6opynoBanue y4eOHOro kadGuHera (HATJISIIHbIE MOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeJIeN MOJIEKYJ, MOJIEIN KPUCTAINIMYECKUX PEUIETOK, KOJJIEKLIUU MPOCTHIX U CIOKHBIX BEILECTB
W/WIM KOJUIGKLIUU TOJMMEpPOB; KOJUIEKIMS TOPHBIX MOPOJ W MHHEpaloB, Tabnuua MeHeneesa,
y4eOHbIe (UIBbMBI, UGPOBBIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHuyeckue cpeacTBa 00yYeHHsI: KOMIIBIOTEP C YCTPOHCTBAMHU BOCIIPOU3BEACHUS 3BYKa,
OPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C SKPAaHOM, MYJIbTUMEAMIHAs JO0CKa, yKa3Ka-Tpe3eHTep Uit
Mpe3eHTaLHM.

Oo6opynoBanue J1adopaTopuu U PadoYMX MecT J1a0OpaTOPUM: MEH3YpPKH, MHUIETKH-
KaIeJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U MMOKPOBHBIE CTEKJIA, TUIAHLIETHI JJIs
KaleJIbHBIX peaknui, GuiIbTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKJISIHHBIC MPOOMPKU, PE3MHOBBIC
npoOku, GoHApUKH, HAOOP PEAKTHBOB, CTCKJISHHBIC MAJOYKH, IITATUBBI Ui MPOOUPOK; MEPHBIC
WIMH]PBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JeNuTeNnbHble nuauHapuieckue (50-100 mur), cTynku ¢
necTukoM, ¢Gap(opoBbie YalllKu, MUHLETHL, QUIBTPHI OyMa)KHbIe, BaTa, Mapiisi, YacOBbIE CTEKIa,
ANEKTPOIUIUTKH, JTa0OpaTOPHBIE IITATUBBI, CIIUPTOBBIE TOPENKHU, CIIUYKU, MPUOOP IS MOTYYCHHUS
ra3oB (WJIn IpoOHpKa ¢ Ta300TBOAHON TPYOKOIL), AepKaTenu A MPOOUPOK, CKISIHKH JUIsl XPaHCHHUS
PEaKTHBOB, pa3laTovyHbIe JOTKH; Xxumuueckue crakanbl (50, 100 u 200 mur); mmaTenu; MUHIECTHL
TUTEJIBHBIC HIMIIIBL; CEKYHIOMEpHI (TaiiMepsl), MepHbie pooupku (Ha 10-20 Mi1) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mn), BoasiHast 6aHs (MM TEPMOCTAT), CTEKJISHHBIE MMaJOUYKH; KOHHYECKUE KOJIOBI
st tutpoBanust (50 u 100 mu1); MHAMKATOpPHBIE MOJIOCKU ISl onpexaeneHuss pH u cranmaptHas
VMHAVKATOpHAs IIKaJa; YyHUBEPCAIBbHBIN MHANKATOD; nuneTku Ha 1, 10, 50 mur (wim nosaropst Ha 1, 5
u 10 M), GropeTku Ui TUTPOBaHMS, MeAUIMHCKUE mmpunbl Ha 100—150 mi, nabopaTtopHble W/HUaH
aHaJTUTHUYeCcKUe Bechl, pH-MeTpsl, CcymniabHbIN mKad, U Ap. 1adopaTopHOe 000pyA0BaHHE.

3.2. UupopmannoHHoe obecnedeHne peajsn3anui NporpaMmMbl

1. JIns peanuzanuu mporpamMmbl OMOIHMOTEUHBIM (OHJ 00pa3oBaTENIbHON OpraHu3aluiu
JIOJKEH UMETh IeYaTHble W/WIM 3JIEKTPOHHBIE 00pa3oBaTeIbHble U MH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE /ISl UCIIOJIb30BaHUS B 00pa30BaTeIbHOM IPOLIECCE, HE CTapIlIe 5 JIET ¢ MOMEHTa
U3JIaHUS.

2. PexomeHtyeMble TieYaTHbIE U3AaHUS 110 peaTu3aluu o0Ieo0pa3oBaTeIbHON TUCIUILINHBI
IPEe/ICTaBICHbI B METOJMUECKUX PEKOMEHIAIUAX M0 OpraHn3alui 00y4eHusl.
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4. KoHTpoJab M 0OLleHKA Pe3yIbTATOB 0CBOCHHS 0011€00pa30BaTebHOM THCHUILIAHBI

KoHTpornb ¥ omeHKa pe3ysnbTaToB OOy4eHHS OCYIIECTBISAETCA MPENojaBaTeieM B MPOIECCE IMPOBEACHUS
NPAKTHYECKUX 3aHATUH M 1abOpaTOPHBIX PabOT, TECTHPOBAHHSA, A TAKKE BHIIOJHEHHS 00YyYAIOUMMHCS
VHIMBUIYaIbHbIX 33JaHMi, IIPOEKTOB, HccneaoBaHUH. Pe3ynbraTel 0o0ydeHHs ONpPENENsAroT, uTO
oOyuyaromuecs J0KHbI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH 110 3aBEPLICHUH U3Y4YEHUS TUCLIUILIMHBIL.
Jinst hopMHUpOBaHKS, KOHTPOJIS M OLEHKH PE3yJbTaTOB OCBOCHHS YYEOHOH MCIMILUIMHBI MCTONb3YETCS
CHUCTEMa OLCHOYHBIX MEPOIPUATUH, TPEACTABIAIOmAs CO00H  KOMIUIEKC —Y4eOHBIX — MEpONpPHATHI,

COTJIACOBAHHBIX C pe3ynbTatamu o0yueHusu copmynupoBaHHbix ¢ yaetoM ®I'OC COO (nmpenmeTHbIe

pesynbrarel nogucuumuimae) u ®I'OC CIIO.

J.N. MenneneeBa

COOTBETCTBUU C UX
MTOJIOKEHUEM B
[EepUOIUYECKON CUCTEME
XUMHUYECKHX JIEMEHTOB
JI.11. Menneneena

XapaKTEPU3aLHI0 XUMHYECKUX
bremeHTOB: «Meramunueckue /
HEMETaJUIMYEeCKUE CBOMCTBA,
PIEKTPOOTPULIATEINBHOCTD U
CPOACTBO K DJIEKTPOHY
XUMHUYECKHUX IIEMEHTOB B
COOTBETCTBUE C UX
PIEKTPOHHBIM CTPOEHUEM U
[TOJIOKEHUEM B ITEPUOTHUECKON
CHCTEME XUMUYECKUX

pemenToB .. MenaeneeBay.

Monyas / Paznen
Ne  Tema Pe3yabTaTr 00y4yeHus OueHoYHbIe MEePONIPUSTHSA OK
| |OcHoBHON MOaYJIb
1 [Pazgen 1. dopmyInpoBaTh 0a30BbIE
OCHOBBI MOHSITUS U 3aKOHBI XUMHH
CTPOEHHS
BellecTBa
1.1 |Ctpoenue aromoB |COCTaBIATH XUMUUYECKUE Tect «CTpoeHue aToMOB OK 01
XMMHYECKHX (bopMyJIbI COEIMHEHUN B XUMHUYECKUX JIEMEHTOB U
DIIEMEHTOB U COOTBETCTBUU CO CTETICHBIO |[IPUPOAA XUMUUYECKOM CBSI3UY.
mpupoaa OKHCIICHHSI XUMHYECKHIX 3amaun Ha COCTaBJICHUE
XIMAYIECKOI DIIEMEHTOB, UCXO/S U3 XUMHYECKHX (POPMYIT
CBSI3U BAJICHTHOCTH U JIBYXaTOMHBIX COCIMHEHUH
PIIEKTPOOTPULIATEILHOCTH  |(OKCHIOB, CYIb(GUAOB,
THJIPUIOB U T.IL.).
1.2 (Ilepuoanueckuii [XapakTepu3oBaTh [TpakTuko-opuentupoBanusie  [(OK 01
3aKOH M Ta0JIMIa [XMMHYECKHE JJIEMEHThI B [T€OPETUYECKHE 3aJJaHUs Ha OK 02
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Monayas / Pazgen

Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK
2 [Pa3nen 2. CocraBisath ypaBHeHusi 1 [KoHTposbHast padoTa
XumMH4ecKue CcXeMbl XUMHYECKHX «CTpoeHue BellecTBa U
peaknuu peakiuii XHMHYeCKHe PeaKium)
2.1 [Tunst COoCTaBIATh peaKIu 1. 3agaun Ha cocTaBIECHUE OK 01
XMMHYECKHX COCTUHEHUS, PA3NIOKEHUS, [ypaBHEHUN peaKIuii:
peaxiuit oOMeHa, 3aMelIeHuUs, COEJITMHEHUS, 3aMEeIlIeHUS,

OKHCITUTEIILHO-
BOCCTAHOBUTEIILHBIC
[PCAaKIIMK KU pCaKInn
KOMIUIEKCOOOpa3oBaHus (Ha
prMepe
FHJIPOKCOKOMITJICKCOB
QTIOMUHHUS M [HHKA) C
y4acTHEM HEOPraHHYECKUX
BEIICCTB

pasnokeHus, 0OMeHa U peaKIui
C y4acTHeM KOMIUICKCHBIX
coelMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [INHKA);
OKHCJIUTEILHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIHH C
HCIIOIL30BaHUEM METOIa
AJICKTPOHHOTO OajaHca;

C y4acTHEeM KOMIUJIEKCHBIX
coelMHEeHU! (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AJIFOMHUHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOIYKTa
[PEAKIIMU COCTMHEHHSI; MAaCCOBOM
M 00BEMHOM JIOJIM BBIXO/1a
[POJIYKTA PEAKIIMH COSTMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJIMYSCTBECHHBIX
XapaKTePUCTHK UCXOTHBIX
BEIIECTB U MTPOYKTOB PEAKIINU;
Macchl (00bEM, KOJIMYECTBO
BEIECTBA) MPOIYKTa PeaKilny,
©CIIM OJTHO M3 BEIIECTB JJAHO B
BHJIC PACTBOPA C ONPEIeICHHON
MacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.
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Monayas / Pazgen
/ Tema

PesynbTaT 00y4eHus

OneHo4YHBbIC MEPONIPUATHSA

OK

2.2

DJICKTPOITUTHYCCK
asi [Uccolanus u
MOHHBIA OOMEH

CocTaBisITh ypaBHEHUS
XUMUYECKHX PEaKINH
MOHHOT'O OOMEHa C
[y4acTHEM HEOPraHUYeCKUX
BELIECTB

3aaHus Ha COCTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peaxiuil ¢ yuacTueM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJICH,
MOHHBIX PEaKLUHA TUAPOIn3a
COJIEH, YCTAaHOBJIEHUE
W3MEHEHUS KUCIIOTHOCTHU CPEJIbI.
2. JlabopatopHas paborta
«Peakuuu ruiposinszay.

OK 01

Pa3nen 3.
CtpoeHue u
CBOMCTBA
HEOPraHUYeCKUX
BeEIEeCTB

HcciienoBarb CTpoeHue U
CBONCTBA
HeoOpraHMu4ecKUX BellecTs

IKonTpoJsbHasi padora
«CBoOIICTBa HEOPraHUYECKHUX
BeLEeCTB»

3.1

Kiaccudukanms,
HOMCHKJIATYypa U
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

Knaccudunuposath
HEOPraHUYECKHUE BEIIECTBA
B COOTBETCTBHUU C UX
CTpOEHUEM

Tect «Homenknarypa u
Ha3BaHME HEOPTaHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBIICHUE XUMUYECKOM
(bopMyIIbI HCXO/I U3 HAa3BAHUS
BEILIECTBA 10 MEKTYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».

3ajaun Ha pacyeT MacCOBOM
JIONH (MacChl) XUMHYECKOTO
3JIeMEHTa (COeIMHEHMST) B
MoJIeKyJie (CMech).
[IpakTHueckue 3aganus o
KJIacCU(UKALIMU, HOMEHKIIAType
U XUMUYECKUM (hopmyiiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
[IpakTuueckue 3agaHus Ha
OIpEEIIEHNE XUMUYECKOU
aKTUBHOCTH BELLECTB B
3aBUCUMOCTH BUJa XUMUYECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKON
PEIIEeTKH.

OK 01

3.2

Duzuko-
XUMUYECKUE
CBOMCTBA

HCOPTaHNYCCKUX

'YcranaBiuBaTh
BaBUCHUMOCTH (PU3UKO-
XUMHUYECKUX CBOUCTB

HCOPTaHNYCCKUX BCIICCTB

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBAHHIA,

aM(pOTEPHBIX TUAPOKCUIIOB U

OK 01
OK 02
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Monayas / Pazgen

Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK
BELICCTB OT CTPOEHUS aTOMOB U COJIEI.

MOJIEKYJI, & TAKXKE THIA 3aaHus Ha COCTaBJIICHHE

KPUCTAJIJIMYECKON PEIIETKY |yPaBHEHUH XUMHUYECKUX
peaxkuuil ¢ y4acTUEM IIPOCTBIX U
CJIOKHBIX HEOPraHUYECKHUX
BELIECTB: OKCHUJIOB METAJIOB,
HEMETAJJIOB U aM(OTEpHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM 1
aM(OTEpHBIX TUAPOKCU]IOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3yIOLIMX UX CBOMCTBA
U CIIOCOOBI MOTy4EHUS.
[TpakTHKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U IOJIy4YEHUE
HEOpPraHUYECKUX BEILECTB.
4. JTaboparopHas paboTa
«CBOIICTBa METAIIJIOB U
HEMETAIIJIOBY.

3.3 [[IpousBoxcTBO O06ocHOBBIBaTh 3HaueHue U [[IpakTuko-opuentupoBannsie  [(OK 01
HEOPraHWUYECKUX [IPUMEHEHHE 3alaHKs [0 COCTABJICHUIO OK 02
BELIECTB. HEOPraHMYECKUX BEILECTB B [XUMUYECKHUX PEAKIHI C
3HaueHue u OBITOBOW U [y4acTHEM HEOPTaHUYECKUX
[PUMEHEHNE B [TPOU3BOJICTBEHHON BELIECTB, UCIIOJIb3YEMBIX I UX
OBITY U Ha eI TEeIbHOCTH YeJIOBEKa X [MAEHTU(UKALIUY U
[TPOU3BOJICTBE (bU3UKO-XUMHUYECKUMHU [TPOMBIIIJIEHHBIX CITOCOOOB

CBOMCTBaMH [1OJTy4CHUS.

4 [Pa3pen 4. NccnenoBarb ctpoeHue u  [KonrpoabHas padora
Crtpoenne u cBoiicTBa oprannvyeckux |[«CTpoeHue U cBOiiCcTBa
CBOIiCTBa BellecTB OPraHU4YeCKHUX BellecTB)
OpPraHu4YecKHX
BeLIECTB

4.1 [Knaccudukanus, [Knaccupunuponarsb 3a/aHus Ha COCTaBJICHHE OK 01
CTpPOCHHE U OpraHMYECKHE BEUIECTBA B |HA3BaHMM OpPraHMYECKHX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHU 110 TPUBHUATIBHOU
OpraHUUYECKUX CTPOEHUEM WJIM MEXAYHapOJHON
BELIECTB CHUCTEMATUYECKOU

HOMEHKJIaType.

3aﬂaHI/IH Ha COCTAaBJICHUC
IMMOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (hOpMyTT
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Monayas / Pazgen
/ Tema

PesynbTaT 00y4eHus

OneHo4YHBbIC MEPONIPUATHSA

OK

OpPraHUYEeCKUX BEILIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3aaun Ha OompeeTeHUE
rpocteiel GopmyIibl
OpPraHUYeCKON MOJIEKYJIBI,
MCXO/1 U3 AJIEMEHTHOTO COCTaBa
(B %).

4.2

CBoiicTBa
OpraHUYECKUX
COe TMHEHUN

'Y cranaBIuBaTh
BaBHCUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
OpPraHUYECKUX BEUIECTB OT
CTPOEHHUSI MOJIEKYJI

3aaHus Ha COCTaBJICHUE
ypaBHEHUN XUMUYECKUX
peakuuii ¢ yyacTuem
OpraHMYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U
CTPOCHHSL.

3aaHusl Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIIHAX
XUMHYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX peakLHil 1
TEHETUYECKOU CBS3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIaCCOB.

Pacuernsle 3amaun mo
YPaBHEHUSIM PEAKIIHI C
y4acTHEM OPTaHUYECKUX
BEIIECTB.

4. JIabopartopHas paboTa
«IlomyueHnue sTuneHa u
M3Y4EHHE ETO CBOMCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEILIECTBA B
PKU3HEIESITEIbHOC
TH YEJIOBEKA.
[Ipon3BOACTBO U
MMPUMEHCHHE
OpTraHUYECKUX
BEIIIECTB B
MPOMBIIIIICHHOCTH

(O0OCHOBBIBaTh 3HAUCHUE U
MPUMEHEHHUE OPTaHUYECKUX
BEIIECTB B OBITOBOM U
[POU3BOJICTBEHHON

eI TeIbHOCTH YEIOBEKA MX
(DU3UKO-XUMUYIECKUMHU
CBOMCTBaMH

[IpakTHKO-OpUEHTUPOBAHHBIE
BasiaHus IO COCTABIICHUIO
XMMUYECKHNX PEAKIIHI C
[y4aCTHEM OPTaHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX Ul UX
MaeHTUQUKAIUHN B OBITY U
[TPOMBIIIJIEHHOCTH.

OK 01
OK 02
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Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK
5 |Pa3aex S. HccaenoBars paBHoBecue [KoHTpoJsibHasi paboTa
KuHeTnyeckue M [ CKOPOCTh XUMHYECKHX [(«CKOPOCTH XMMUYECKOM
TepMOANHAMUYEC [peaKuuii PeaKIMu U XUMHYeCKoe
KHe PAaBHOBECHE»
3aKOHOMEPHOCTH
NPOTeKaAHUsI
XHMHYECKHX
peakuui

5.1 |[Kunermueckue MccnenoBaTh BIUSHUE 1. JJabopatopnas pabota Ha OK 01
BAKOHOMEPHOCTH  [KOHLIEHTpAIUU BEIOOD: OK 02
[TPOTEKAHUS [pearupymomux BemecTB 1 |«OmnpeneneHne 3aBUCUMOCTH
XMMHYECKHX TEMIIEPATypPbl HA CKOPOCTh  |CKOPOCTHU PEAKIUU OT
peakuuii XMMUYECKHX PEaKIUi KOHIICHTPALUU pearupyrommx

BEILIECTBY;

«OnpeneneHne 3aBUCUMOCTH
CKOPOCTH PeaKLU OT
TEMIIEPATYPbI».

2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUECKHE 3a/1aHUs Ha
aHaN3 (PaKTOPOB, BIUSIONINX
Ha U3MEHEHUE CKOPOCTHU
XUMUYECKON PEAKIINH.

5.2 [Tepmommaamuuec [McciemoBarh BIMSIHHAE 3amaum Ha pacyersl TeroBeix  [OK 01
K1E M3MEHEeHHS KOHIIeHTpaun (3 dexToB xumudeckux peaxmmii (OK 02
3aKOHOMEPHOCTH  [BEILLECTB, PEAKLIUU CPEIBl U |1 ONPEICIICHUE TUIIA PEAKLIUN
[TPOTEKAHUS TeMIepaTypbl Ha cMelleHue |(1mo TerioBoMy 3ddekrty: sk30-
XMMHYECKHX XMMHYECKOT'O PAaBHOBECUSI  |M SHAOTEPMHUYECKHUE).
peaKuii. ITpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XAMUYECKHAX npunnuna Jle larense st
peaxuit HAXO0X/IEHUS HaIllpaBJICHUS

CMEIIIEHNS PaBHOBECHSI
XUMHMUYECKOHN pPEaKLIUU U aHAIIU3
(bakTOpOB, BIUSAIOLUINX HA
CMEIIIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«3yueHne BINAHNS Pa3IMUHBIX
(bakTOpPOB Ha CMeEIIEHUE
XMMHYECKOI'O PABHOBECHUS».

6 [Pa3zmen 6. HccaenoBars qucnepcHsie [KonTpoabHasi padora mo teme

JlucnepcHble CHCTEMbI «/lucnepcHble cucTeMbD)
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Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK
CHUCTEeMbI
6.1 Jlucniepcubie IPazinuaTh HCTUHHBIE 3ajaun Ha IPUTOTOBJICHUE OK 01
CHUCTEMBI U [PACTBOPBI, KOJJIOUIHBIC PacTBOPOB. OK 02
(axTopsl NX [PacTBOPHI U [TpakTUKO-OpUEHTUPOBAHHBIE
YCTOMYUBOCTH rpy0onucIiepCHBIE CUCTEMBI |pacdyeTHBIC 3a1aHus Ha
HA OCHOBE XUMUYECKOTO JUCTIIEPCHBIE CUCTEMBI,
PKCIIEpUMEHTA UCIIOJIb3yeMbIe B OBITOBO U
MIPOU3BOJICTBEHHON
JIESITEIbBHOCTH YeJIOBEeKa.
6.2 [UccnenoBanue ccnenoBath GU3HKO- UlaGopaTopHnas pabora (Ha OK 01
CBOICTB XMMUYECKHE CBONCTBA BEIOOD):
ITFCTIEPCHBIX [Pa3INYHBIX BUIOB — IIpuroToBieHne pacTBOPOB;
CHCTEM ITUCTIEPCHBIX CHCTEM HccnenoBanue qUCTIEPCHBIX
CHCTEM.
7 [Pazgen 7. HccaenoBarb cBoiicTBa
KayecTBeHHbIe |[0PraHUYeCKHX U
peakuuu HEOPraHUYeCKUX BellecTB
00HapYyKeHUs! C MCI0JIb30BaHHEM
OPraHHYeCKHX H |KauyeCTBEeHHBIX PeaKIuii
HEeOPraHu4ecKux
BeleCTB
7.1 |O6HapyxeHue lccnenoBarhb 1. JlaGoparopHas paboTa (Ha OK 01
HEOPraHMYECKUX [KaueCTBEHHbIE PEaKIIUU BHIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIECTB  |AHAJIMTUYECKHE PEaKLIUU
QHNOHOB katuoHoB |-VI rpynm;

AHaMTUYECKHE peaKIun
aHHOHOB.

2. [IpakTHdeckue 3a1anus Ha
COCTaBIICHUE YPaBHEHUIA
peaxiuii OOHapyKEHUS
KaTHOHOB |-V rpynm u

1 MOHHOH Qopmax.

AHHUOHOB, B T.4. B MOJ'ICKy.TIHpHOfI

26




7.2

OOHapyx)eHue
OpPTaHUYECKUX
BEIICCTB
OTACIIbHBIX
KJIACCOB C
MCIIOJIb30BAaHUEM
IKQUECTBCHHBIX

peakuii

ccnenosatn

OTACIBHBIX KIIaCCOB

KaUCCTBCHHBIC PCAKIIUU
OPraHU4YCCKUX COGI[I/IHCHI/Iﬁ

1. JTaGoparopHas padoTa (Ha
BHIOOD):

KauectBennsble peakuyu Ha
OT/IENIbHBIE KIIACCHI
OpraHUYECKHUX BEIECTB;
KauecTBeHHbIN aHaIN3
OPraHUYECKUX COCTUHEHUH T10
(GYHKIIMOHATIBHBIM IPYIIIaM.

OK 01
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Monayas / Pazgen

Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK
2. IIpakTueckue 3a1aHus Ha
COCTaBIICHUE KaU€CTBEHHBIX
peakiuii OOHapy KEHUS
OpraHUYeCKUX COCTUHEHHI.
Il |[[IpuxkaaaHoii MOAYyIb
8 [Pa3nen 8. OnenuBaTth nocjeAcTBUA [3aluTa Keiica (¢ yueToMm
Xumus B ObITY U [OBITOBOI U 0yayieii npogeccuoHAIbHOM
IPOU3BOJACTBEHH [IPOM3BOJACTBEHHOM nesaTeIbHOCTH)
011 1eSITeIbHOCTU [1eITeJIbHOCTH YeJI0BeKa ¢
JeI0BeKa MO3HMIINIT DKOJIOTHYEeCKO
0e30macHOCTH
Xumust B 06Ty U [OuenuBath nocneactsus  [Keiic (c yuetom Oyayiei OK 01
[MPOM3BOJICTBEHHO [OBITOBOM U podeCCHOHAIBHON OK 02
i IESTETPHOCTH  [IPOU3BOCTBEHHOM e TeTbHOCTH ) OK 04
YeIOBEKa IEeATENIbHOCTH YeJIoBeKa ¢ [BO3MOXKHBIE TEMbI KEHCOB: OK 07
[MO3UIMI SKOJIOTHYECKOU [Torerienne knumara u
0e301acHOCTH BBICBOOOK/ICHUE Ta30BbIX
THJIPATOB CO JTHA OKEaHa.
Bynymue marepuainsl qis
aBua-, MalIMHO- U
pruOOPOCTPOCHHUSI.
HoBbie maTepuansl s
COJTHEYHBIX OaTapei.
JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MPENAapaToB.
9.1 [Pa3zmen 9.1. MHTEepnpeTUpPOBATH 3amurTa yuyeoHo-
HccienoBanue 1 XMMHUYECKHE MPOLECCHI M [MCCJIEI0BATEIHLCKOI0 MPOEKTa
XHUMHYECKUI siBJIeHus1 B Ouocdepe (c yueTom Oyayiueit

AHAJIN3 00LEKTOB
onocdepnbl

npo¢ecCHOHATbHOMI
nesiTeIbHOCTH)
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9.11

(OCHOBBI
TabopaTopHOit
[IPAKTUKU B
rpodeccnoHanbH
bIX 1Ta00PaTOPUSIX

BLITOITHATE TOTHBINA ITUKIT
PKCTIEPUMEHTAILHOTO
MCCIIETOBAHMUS C
COOII0ICHUEM ITPaBUII
0e30macHOro odparieHus ¢
BEIIECTBAMH U
TabopaToOpHBIM
000pyTI0BaHHEM

1. JlabopatopHas pabora
«OCHOBBI TabOpaTOpPHOI
[PAKTHKN.

Tumnosele pacyeTsl 110
TEeMaTHKe SKCIIEpUMEHTA.
3ajaun Ha BBIYHMCIICHUE
CpEIHEro 3HaYECHUs
IKCIIEPUMEHTAIBHBIX JIAHHBIX,
MOTPEIIHOCTH.
[IpencraBienue pe3yabTaToB
HKCIIEPUMEHTA B PA3IUYHON

dbopwme (Tabnuia, rpaduk,

OK 01

29




Monayas / Pazgen

Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK
OTYET, TOKJIAJI, IIPE3CHTAINA).
9.1.2 XuMmuueckuit Mccnenosath xumuueckuii | Tect «CBOMCTBA U COCTaB OK 01
QHAIM3 TIPOO BOJIBI [COCTAB MPOO BOJIBI BOJBD». OK 02
3amanne «Xumuueckuii cocras |[OK 07

BO/JIbl, THII BOJIBI U CLIOCOOBI €€
IIPUMEHEHUSD (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).
[TpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
COCTaB BOJIbI M CITOCOOBI
BbIP)KEHUS KOHLIEHTPAIUNA U
nepecyeT KOHLEHTpalui (¢
MCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

JlaGopaTtopHnast pabota Ha
BBIOOD:

OuucTka BO/bI OT

3arpsAA3HCHU;

Omnpenenenne pH Boxb! 1 ee
KHCIIOTHOCTH;

Onpenenenne KeCTKOCTH

BOJBI U CITIOCOOBI €€
YCTpaHEHHUSI.
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Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK
9.1.3 Xumuueckuit MccnenoBarh xumudeckuii  |Tect «Opranndeckue u OK 01

KOHTPOJIb COCTaB MPOAYKTOB MUTaHUS |HEOPraHMYECKHE BEUIeCTBa, OK 02
KauecTBa BXOJs1IMe B cocTaB npoaykroB |OK 07
[TPOYKTOB MUTaAHUS.
MMATAHUS [TpakTHKO-OpHUEHTHPOBAHHBIE

3a/1aHysl 110 KyJIMHAPHOU

TEMaTHKe.

JlaboparopHnas pabora (Ha

BBIOOD):

Oo6napy>xeHue HUTPATOB B

MPOJYKTaX MUTAHUS,

HccnenoBanue nNpoyKToB

MUTaHWUS HA HAJIMYWE YTJICBOJIOB

(MyKa, TBOpPOT, MOJIOKO, HOTYpPT)

Ha HaJUYHE YTJICBOJIOB

(kpaxmaul, TJII0KO3a, caxapo3a).

9.1.4 Xumuueckwuii MccnenoBate xumuueckuii | TecT mo teme « XUMHYECKHI OK 01

aQHAIN3 TIPoO COCTaB MPOO MOYBBI COCTaB HEOPTaHUYECKUX U OK 02
[TOYBbI OpPTraHUYECKUX yI00PECHHI. OK 07

3ananue «B3aumocss3b
COCTaBa [IOYBBI, TUII IIOYBHI U €€
Ha3HAuYCHU».

JlabopartopHnast pabora (Ha
BBIOOD):

OO6nHapyxenue
HEOPraHWYECKHUX IIPUMECEN B
po0ax MOYBHI;
Omnpenenenne pH BoaHOM
BBITSKKHU TIOYBHI, €€
KHUCJIOTHOCTH U LIEJTIOYHOCTH.
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Monayas / Pazgen
/ Tema

PesynbTaT 00y4eHus

OneHo4YHBbIC MEPONIPUATHSA

OK

9.15

ccnenoBanue
00BLEKTOB
orocdepsl

ccienoBaTs XUMHUYECKUN
cocTaB 00BEKTOB OHMOChEpHI
Ha IIpUMEpPE MPOIYKTOB
[MUTAHUS, BOJBI U TTOYBEI

'YyeOHO-uCcCiIe10BaTeIbCKUI
[IPOEKT B 00J1aCTH
icCiIeq0BaHus OOBEKTOB
orocdepsl.

IBo3MO>KHBIE TEMBI IIPOEKTOB:
HccnenoBanue coctapa
MHHEPAIBHON BOJBI U
PEKOMEH/IAIUHU T10 €€
HCIIOJIb30BAaHUIO.
Uccnenosanue
pa3pylaroniero 1eicTBus
MIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIE MaTePHAITBI.
CocraBiieHne nIpoeKTa
[[BETHUKA/Oropoja/caia B
3aBUCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX MTOYB.
Cocrasiienne
cOaTaHCHPOBAHHOT'O MEHIO Ha
JIeHb (HEJIENI0) B 3aBUCUMOCTH
OT COJIEPIKAHHUSA XUMHYECKUX
MaKpO ¥ MUKPORJIEMEHTOB B
MPOIYKTaX MUTAHUS.
HccnenoBanue kauecTBa
UTHEBOU BOJEL.
Uccnenoanue mpod
BOJIOMPOBOAHOM BOJIbI HA
MpEeAMET YCTpaHEHUs
JKECTKOCTH.

YcTpaHeHue )KeCTKOCTH BOJIbIB
CEIbCKOXO03iICTBCHHOM
JIeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nenx 9.2.
HccaenoBanue u
XMMHYeCKHIi
aHAJIN3 00HLEKTOB
TexHochepsbl

MHTEepnpeTHpPOBATH
XMMHYeCKHe MPouecchl U
sIBJIEHHS B TexHOC(epe

'YueOHO-HCCIET0BATENbCKHUI
NMPOEKT (¢ y4eToM Oyayuiei
npogeccuoHaAILHOI
neATeIbHOCTH)
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Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK

9.2.1 |OcHOBBI BrimonasaTe nonubii uka |1, JlabopaTopnas pabora OK 01
irabopaTopHOit PKCIIEPUMEHTAILHOTO «OCHOBBI 1a00PaTOPHOI
[IPAKTUKU B MICCIIETOBAHMUS C [PAKTUKN.
rpodeccnoHanbH  [COOTIOICHUEM MTPaBUIT Tunosble pacyeTsl MO
bIX Ta00paTOpUsIX [0€30MacHOTrO OOpAaIeHHUs C | TeMaTUKe IKCIIEPUMEHTA.

BEIICCTBAMH U 3aiaun Ha BEIYUCIICHHE

mabopaTopHBIM CpeIHEero 3HaYCHUS

000OpyOBaHEM IKCIIEPUMEHTAIBHBIX JIaHHBIX,
MOTPEIIHOCTH.
[IpencraBienue pe3yabTaToB
HKCIIEPUMEHTA B PA3IUYHOU
dbopwme (Tabnuia, rpaduk,
OTYEeT, JOKJIAaJl, IPe3CHTaIus).

9.2.2 XuMmuueckui MccnenoBath XMMUUYECKUU |3ajauu Ha ONpeeicHue OK 01
aHAIM3 TIPOoO0 COCTaB MPOO TEXHUYECKOH |METalIOB, HEOPTraHMYECKHX OK 02
TEXHUYECKOU BOJIBI AHUOHOB M OPTaHUYECKUX OK 07
BObI BEIIECTB B TEXHUYECKOH BOJIE

Pa3HOr0 Ha3HAYCHHSI.
[IpakTHKO-OpUEHTHPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
COCTaB BOJBI U CITIOCOOBI
BBIPKEHHS KOHIIEHTpAIi 1
nepecyeT KOHIEHTpalui (¢
HCII0JIb30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3ananne « XMMUYECKUN COCTaB
TEXHUYECKON BOJbI, TUTIBOJIBI U
CrocoObl ee MpUMEHEHUs (C
WCII0JIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

JlabopartopHnast pabora (Ha
BBIOOD):
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Monayas / Pazgen

Ne | Tema PesynbTaT 00y4eHus OneHo4YHBbIC MEPONIPUATHSA OK

9.2.3 Xumuueckuit MccnenoBath conepkanre  |Tect mo Teme « XMMUYECKUMA OK 01
KOHTPOJITh YTIICKHCIIOrO Ta3a B BO3Myxe |cocTaB armocdepHoro Bo3ayxa [OK 02
KadecTBa BO3IyXa 1 BO31IyXa paboueid 30HbD. OK 07

[TpakTHKO-OpPHEHTHPOBAHHBIC
3aJlaHUs] HA XUMUYECKHUI aHaIHn3
COCTaBa BO3/yXa.

3. JlaboparopHas paboTa
«OmnpeneneHue coepKatHus
[VTJIEKHUCIIOTO Ta3a B BO3AYXE
MMOMETIIEHUS IKCIIPecC-
METOIOM).

9.2.4 Xumuueckwuii ccnenoBaTh IpOOBI 1. Ilpaktuko-opuentupoBanubie [(OK 01
aHaIn3 Mpoo MaTepHaliOB CTPOUTEIBHO-  [33aHUS TI0 XUMUYECKOMY OK 02
MaTepHUasoB [pecTaBpallMOHHOM aHaJIM3y Mpod MaTepUalloB OK 07
CTPOUTEIIBHO- NesITeJIbHOCTH U TN3aiiHa CTPOHTEIBHO-PECTABPAIIMOHHOM
pecTaBpaluOHHOM NEeSITeIIbHOCTH U IM3aiHa.

MEeATEILHOCTH U
nmu3aiia

2. JlabopatopHas pabora (Ha
BBIOOD):

— N3roroBienue kpacok
(mo60p MUTMEHTOB U
CBSI3BIBAIOIINX BEILECTB);

— HUccnenoBanue cBOMCTB
BSDKYIIMX BEIIECTB HA MPUMEpe
THIICA.
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9.25

MccnenoBanue
00BEKTOB
TeXHOCHEPHI

MccaenoBaTh XUMHUYUESCKUI
coCcTaB 00BEKTOB
rexHOoC(Eephl HAa TPUMEPE
TEXHHYSCKOMU BOJIBI M
MaTepHaIOB CTPOUTEIIHLHO-
[pecTaBpaliOHHON
MeaTeIbHOCTH U JU3aiiHa

'YueOHO-1CcClIeI0BATEeIbCKHI
MPOEKT B 00macTu
iccieq0BaHus OOBEKTOB
TeXHOC(EPHI.

IBo3MO>KHBIE TEMBI IPOEKTOB:

1. Kontpois kauecTBa
TEXHUYECKOH BOJIbI Pa3HBIX
BHJIOB B COOTBETCTBHHU C
metonukamu mo I'OCT.

2. Co3ganue 1eKOpaTUBHOU
MTYKaTypKH.

3. IIurMeHTHI B U3ACIUIX U3
CTEKJIA.

4. UccnenoBanue
pa3pyLIAOUIEro AEHCTBUS BOABI
Ha CTPOUTEIbHBIC MaTCPUATIBI.
5. OneHka cocTosTHUS BO3AyXa
paboueii 30HbI CTICIUATICTA
(TexHosora, CTpOMTENIS U T.1I., C

OK 01
OK 02
OK 04
OK 07
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHnust

OneHOYHBIE MEPONIPUATHSA

OK

[y4eTOM 00J1acTH
po¢eCCHOHAIBHON

eI TEeIbHOCTH) B COOTBETCTBUU
C HOpMATHBHBIMHU
ITOKYMEHTaMHU.
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