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PaGoyas nporpamma paszpaboTana B COOTBETCTBAH € TpeboBaHUAMH:
- ejepanbHOr0 TOCYJAPCTBEHHOrO — 00pa3oBaTE/BHOIO  CTaHJApTa cpexnero  obmero
obpazoBan¥is, YTBEPKICHHOIO IPHKAa30M Munobpuayku Poccun ot 17 mas 2012 Ne 413
(3aperucTpupoBaHHOr0 MHHHUCTEPCTBOM HOCTHIIHH Poccuiickoii ®eneparn 7 mions 2012,
peructpaunoHHbii Ne 24480);
- dejIepabHOrO TOCYAapPCTBEHHOIO 00pa3oBaTeNIbHOTO CTaH/iapTa Mo cnemmansuoctn 08.02.01
CTpOMTENLCTBO W OKCIUIyaTauus 37aHui H COOpYXEHHHl CpesHero MHpo(ecCHOHATLHOr0
obpasosanusi, yreepkaéinoro Ipukasom MunoGpHayKu Poccun ot 10 ssapst 2018 roga Ne 2
(3aperucTpupoOBaHHOr0 MUHHCTEPCTBOM IOCTHIMA Pocemitckoii Pexepauuy 28 smaps 2018 r.,
perucrpaimonnbiii Homep Ne 33818)

C YUETOM:

- denepanbHOi 00pa3oBaTEILHON MPOrPAMMBI CPEHETO o6ero oOpasoBanusi, YTBEPKICHHOH
[Iprkazom Muuuctepersa npocsewenns P® or 23.11.2022 Ne 1014 (3apericTpupOBaHHOIO
MusuctepersoM octHimn Poccuiickoin Deaepanun 22 nexabps 2022, perucTpaludMOHHbIH No
71763);
- npuMmepHOif paboyeil MporpamMmbl 061eobpa3oBaTeIbHON  JIMCIUITHHBL «XumMusg» I
npodeccHoHaTbHBIX 00pasoBaTeNbHBIX OPraHu3auuy, yIBepieRHoi Ha 3acenanuu Cosera 1o
OLIEHKE COJEPIKAHMS W KauecTBa NPHMEPHBIX PAbOUMX IPOrpamMM 06ureobpasoBaTebHOrO U
CONMATBHO-TYMAHUTAPHOTO [AKIOB CPEIHErO NPOheCCHOHATLHOr0 o6paszoBaHusi, TPOTOKOT No
14 ot 30.11.2022.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOIr'PAMMBI OBIIIEOBPA3OBATEJIbHOMN JTUCIIUILINHBI
OJ.12 XUMus

1.1. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl
Hucturmmuna O1.12 Xumus Bxoaut B oomieoopaszoBarenbhbiii 1uki [TTICC3 kak obOs3aTenbHas AUCIUILUIMHA.
ObmeobpazoBarenpHas auciummuHa OJ1. 12 Xumus saBnsercs 00s3aTeNbHOW YacThiO 00II€00pa30BaTENbHOTO IUKJIA 00pa3oBaTeIbHON
nporpammsel CI1O B cootBercTBUM ¢ PI'OC no cnenuanbHocT 08.02.01 CTponTenbCTBO U 3KCIUTyaTalus 31aHUM U COOPYKEHUH.

1.2. Heap u niiaHupyemblie pe3yJibTaThl 0CBOEHUS AUCHUILIMHBI:

1.2.1. llean 0011€00pa3oBaTEIbHON TUCIHUIIHHBI

Copepxanue nmporpamMmmbl o01ieoopazoBarenbHoi qucumuinabl OJ[.12 XuMus HampaBiieHO Ha TOCTHXKEHUE CIEAYIOIUX 1eneil: GopMupoBaHue y
00yJaromuUXcsi XHMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSTHS PEIICHUN B )KU3HCHHBIX M TIPOU3BOICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHOM cpejie.

1.2.2. Ilnannpyembie pe3yJbTaThbl 0CBOCHHUsI 001eo0pa3oBaTeabHON AucHUIVINHBI B cooTBeTcTBHHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO

Oco6oe 3HaueHne JUCIUIUIMHA UMeeT npu GpopmupoBanuu u passutuu OK u I1K.

KO,Z[ N HaMMCHOBAHUC

HnaHpreMHe PE3YIBbTATBI OCBOCHUSA JUCHUIIJINHBL

bopMupyeMbIX O6mue JucuunnuHapHsie

KOMIIETEHLINI

OK 01. Bweibupats | B uacmu mpyooeozo socnumanus: - BJIQJIETh CUCTEMOM XHMHWYECKMX 3HAHHUM, KOTOpas BKIIIOYAET:

CHOCOOBI pelieHus 3a/1a4 | -TOTOBHOCTh K TPyAY, OCO3HAaHHWE I[IEHHOCTH | OCHOBOIIOJIAraloIIke MOHATHS (XUMHUYCCKUN DJIEMEHT, aTOM,

npodecCHOHATbHON MacTepcTBa, TpyAoao0ue; 3JIEKTPOHHAs 000JI0YKa atoma, S-, P-, d-3IEeKTPOHHBIE OpPOUTAIH

JeATETbHOCTH -TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH | aTOMOB, MOH, MOJIEKYJa, BaJIEHTHOCTb, JJEKTPOOTPUIATENEHOCTD,

MIPUMEHUTETHLHO K | TEXHOJIOTUYECKOW M COLMAaJIbHOW HAINpaBICHHOCTH, | CTEIIEHb OKHCJICHHS, XMMHUYECKash CBsI3b, MOJIb, MOJISIPHAs Macca,

Pa3JIMYHBIM KOHTEKCTaM | CHOCOOHOCTh ~ MHHMIIMUPOBATh, IJIAHUPOBATh M | MOJIAPHBIA 00BEM, YIJICPOJHBIN CKENeT, PYHKIIMOHATIbHAS TPYIIa,
CaMOCTOSITENIbHO BBIIOJIHATH TAKYIO JACSITEIbHOCTD; paguKai, W30MepHsi, W30MEphbl, TOMOJOTUYECKHA PsJl, TOMOJIOTH,
-UHTEpEC K pa3ITUYHBIM cdepam | YriI€BOJOPOIBL, KHCIOPOA- U  a30TCOJAEpPXKALIUE COCIUHECHMS,
po¢eCCHOHAIBHON e TEIHHOCTH, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (YIJIEBOABI, XHUPbI, O€iKu),
Osnadenue VHUBEPCATbHLIMU yuebHbiMy | MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIIPHBIE

NO3HABAMENbHLIMU OCUCTBUAMU.
a) 0a30BbIC JJOTUYCCKHE JICHCTBHS:

XUMHYCCKHUX
9K30- n

COEIMHEHMS,
peakuuii

Kpuctallind€Cckad peuICTKa, THUIIbL
(OKI/IC.HI/ITCJIBHO-BOCCTaHOBI/ITeJILHLIC,




-CaMOCTOATENBHO (POPMYIUPOBATh H

aKTyaJIu3MpoBaTh MpPOOJIEMy, paccMaTpHBaTh €€
BCECTOPOHHE;
-yCTaHABJIMBATh  CYIICCTBCHHBIH  INPU3HAK WM
OCHOBaHUs JUIsi CpPaBHEHUS, KIACCH(PUKAIUU U
0000111eHM;
-ONpeNeNsiTh ~ IENU  JIeATEIbHOCTH,  3a7aBaTh

napaMeTpbl U KPUTEPUHU MX JOCTHKCHHMS,
-BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpUBAEMbIX SBJICHHUIX;

- BHOCHUTh KOPPEKTHBBI B  JCSATCIBHOCTD,
OLICHUBATh  COOTBETCTBUE PE3YJbTATOB  IIEJISM,
OLICHUBATh PUCKH MOCICICTBHI NCSITSIbHOCTH,

- pa3BUBaTh KPEATHBHOEC MBIILICHHE IPH PEIICHUH
YKU3HEHHBIX TTPOOIeM

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIQJIETh HaBBIKAMU yueOHO-
UCCIICIOBATEIIbCKOW M TPOEKTHOM JIEATEILHOCTH,
HaBBIKAMH pa3perieHust MpooIiem;

- BBISIBJIATh TIPHUYUHHO-CIICJICTBEHHBIC CBS3H W
aKTyaJIM3UpOBaTh 3ajady, BBIABHIaTh THIIOTE3y €€
pellIeHHS, HAXOUTh apTYMEHTHI ISl IOKa3aTelIbCTBA
CBOMX YTBEP)KICHWHU, 3aJaBaTh MapaMEeTPhl H
KPUTEPHH PEUICHUS;

- aHAJTM3UPOBATh MOJYYEHHBIE B XO/IC PEIICHHUS
3ajaud  pe3yJbTaThl, KPUTUYECKHA OICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHCHHE B
HOBBIX yCJIOBUSIX;

- yYMETh TICPEHOCUTh 3HAHUS B TIO3HABATEIHHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCIbHOCTH,

- YMETh HWHTEIPUPOBATh 3HAHUSA W3 PAa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIBUTaTh  HOBBIC  WJICH,
OPUTHHAIBLHBIC TIOJIXOJIbI U PEIICHUS;

npeaiaraTh

IHAOTEPMHUYECKHE, PEaKIMd HOHHOTO  OOMEHa), pacTBOp,
3JICKTPOJIUTHI, HEAJICKTPOJIUTHI, HNEKTPOIUTHYECKAST TUCCOLAIIUS,
OKHCIIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XWMHYECKOM pEaKIUu,
XUMHUYECKOE PAaBHOBECUE, TEOPUU U 3aKOHBI (TEOPHS] XUMHYECKOTO
CTpoeHus: opraHuueckux BemectB A.M. byrtnepoBa, Tteopus
3JIEKTPOJIUTAYECKON JUccoumanuu, nepuoandeckuid 3axon JI.U.
MenneneeBa, 3aKOH COXPAaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN SI3bIK XHMHH, (HAKTOJOTHUYECKHE CBEIACHUSA O
CBOMCTBAaxX, COCTaBE, MOJIYYCHHH M OE30MaCHOM HCIIOIb30BAHUH
BaXHEHIIINX HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEITENBHOCTH YEJIOBEKA;

- YMEThb BBISABIATH XapakKTepHble NPU3HAKM U B3aUMOCBA3b
V3YYCHHBIX MOHATUH, IPUMEHATh COOTBETCTBYIOLIME MTOHATHUS MTPU
ONMCAaHUM CTPOEHUSI U CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX
BEILIECTB U UX MPEBPAIICHUI; BBISIBISATh B3AMMOCBA3b XUMHUYECKUX
3HaHUHI c MOHATHAMH u MPEACTABICHUSAMU  JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCIIOJb30BaTh HAaMMEHOBAHUS XUMHUUYECKUX COCIMHEHUH
MEXKIYHAPOAHOTO COI03a TEOPETHYECKOW W MPUKIATHOM XUMUU U
TpPUBHAJIbHbIE Ha3BaHUS BAKHEHIIMX BELIECTB (ITHUJICH, alleTHUIIEH,
rvuepud, (eHon, ¢opManbAerua, yKCyCcHas KHUCIOTa, TIUIHH,
yrapHblii Tra3, YIJIEKUCIbIA Tra3, aMMHAK, Tall€Has W3BECTb,
HeramieHasi H3BeCTb, MHUThEBas COJa M JPYIMX), COCTaBIATH
(hopMyTbl HEOPTaHWYECKUX M OPTaHWYECKHUX BEIIECTB, YPaBHEHUS
XUMHYECKUX pPEaKIui, OOBACHATH WX CMBICH, TOATBEPKIAThH
XapaKTepHbIE XUMHUYECKHE CBOKMCTBA BEUIECTB COOTBETCTBYIOIIMMU
SKCHEPUMEHTaMH U 3aMUCIMU YPAaBHEHUN XUMUYECKUX PEAKIUN;

- YMETH YCTaHaBJINBATh MPUHAIE)KHOCTD HM3YyYECHHBIX
HEOPraHWYECKUX M OpPraHWYECKUX BEIIECTB K OIPEAECIECHHBIM
KJaccaM M TPYIIaM COEIWHEHWH, XapaKTepH30BaTh UX COCTaB U
Ba)XHEHIIME CBOMCTBA; OMNPEACNATH BHUABl XHUMHYECKHX CBA3CH
(koBaneHTHAsI, WOHHAs, MeETaJUTMYECKasi, BOJOPOAHAsS), THIIBI
KpUCTANIMYECKUX  PEIIETOK  BEIIeCTB;  KJIaccU(HUIMPOBATH
XMMHYECKUE PEAKIINH;




- CIIOCOOHOCTh MX MCIIOJIb30BaHUS B II03HABATEIIHLHOMN
u COHH&J’IBHOﬁ ITPAKTHUKE

- chopMHUPOBATh TPEJCTABICHUN: O XUMUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAay4YHOU KapTHUHbBl MHUpPA, POJIM XUMHHM B IO3HAHUHU
SIBJICHUW TIPUPOJBI, B (OPMUPOBAHUU MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PyHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM IS
pelIeHusl MPaKTHYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpeEE;

- YMETb IPOBOJIUTH PacyeThl 0 XMMUYECKUM (popMyrnaM U ypaBHEHUSIM
XUMHNUYECCKHUX pCaKHI/Iﬁ C HCIOJIB30BAaHUEM (I)I/IS’I/I‘IGCKI/IX BCJINYHH,
XapaKTepU3YIOUIMX BEIIECTBA C KOJIMYCCTBEHHOH CTOPOHBI: MAacCHhI,
oO0bemMa (HOpManbHBIE YCIOBHS) Ta30B, KOJHMYECTBA BEIECTBA,
HCIIOJIB30BATh CUCTEMHBIC XUMHUYCCKUEC 3HAHUSA JJId IPUHATUSA pe]_[ICHI/Iﬁ B
KOHKPCTHBIX JXKU3HCHHBIX CUTYalUAX, CBA3AHHBIX C BCIICCTBAMHU U HX
IPUMEHECHUEM;

OK 02. HWcnonb3oBarh
COBPEMEHHBIC CPEJICTBA

NoMcKa, aHauu3za u
UHTEpIpeTalnuu
uH(popMauu u
UH(POPMAaLMOHHbIE
TEXHOJIOTHH TUIst
BBITTOJIHEHUS 3a1au
npodecCuOHATbHON
JeSITebHOCTH

B obracmu YEHHOCMU HAYYHO20 NO3ZHAHUAL.

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAayKd U  OOIIECTBEHHOM NPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYp,

CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO0 MecTa B
MIOJIMKYJIETYPHOM MHMPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM W YUTATEIbCKON
KYJIbTYpbl KaK CpEICTBa B3aUMOJEHUCTBUS MEKIY
JXOIbMU U TIO3HAHUS MUDA;

- OCO3HAaHHE IIEHHOCTM HAy4YHOH JESITEIbHOCTH,

TOTOBHOCTb OCYUIIECTBJISITh MIPOEKTHYIO u
HCCJIEIOBATENbCKYIO JIEATENbHOCTh WHAUBUAYAIbHO
U B TPYIIIIE;

Osnaoenue VHUBEPCAbHBIMU yueOHbIMU

NO3HABAMENbHBIMU OCUCBUAMU:

B) paboTa ¢ uHpopmaIuei:

- BJIaJIeTh HaBBIKAMHU MONy4YeHHS HHPOpPMaLUU U3
HUCTOYHUKOB  pa3HBIX  THIIOB, CaMOCTOSITEIBHO
OCYILECTBIISATh IOMCK, aHAJIM3, CHCTEMAaTHU3alUI0 H
UHTEPIIPETANni0 WHPOPMAIMK PAa3JIMYHBIX BHJOB W
dbopM TpeICTaBICHNUS;

- YMCTHh IIJIAHUPOBATHL W BBINOJHATH XUMHYECKHH OKCIICPUMCHT

(mpeBpallileHuss  OpPraHUYECKHX  BEIIECTB IPH  HArpeBaHUW,
MOJyYeHUE OTUJIEHA M M3YYCHHE €ro CBOWCTB, KayeCTBEHHBIE
peakiuu  Ha  ampAeTuibl, KpaxMmal, YKCYCHYIO  KHCIOTY;

JieHaTypalys OeIKOB MpPH HAarpeBaHUU, LIBETHBIE peakluy OEIKOB;
HNPOBOJUTH PEaKIMM MOHHOIO OOMEHa, ONpEeNesiTh CPey BOAHBIX
pacTBOpPOB, KadeCTBEHHbIE DPEAKIMM Ha Cyib(paT-, KapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHS; pemars
OKCIIEpUMEHTAIbHBIE  3afaun 1Mo  TemaMm  "Metamnel"  u
"Hemerannbl") B COOTBETCTBUM €  NpPAaBWIAMU  TEXHUKHU

0€30MacHOCTH TMpHU OOpallleHHH ¢ BellecTBaMH U Jab0paTOPHBIM
o0OpyJOBaHUEM;  TNPEACTaBIATH  PE3yibTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (OpMe 3amiCH ypPaBHEHWUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- YMETh aHATU3UPOBATh XUMHUYECKYI0 WHPOPMAIHNIO, MMOTy4aeMyIO
U3 pPa3HbIX HCTOYHHMKOB (CPEICTB MAaccoBOW HH(OpPMALUHU, CETb
Wurepuer u apyrue);

- BJIaJIeTh OCHOBHBIMU METOJIaMH HAay4YHOI'0 MO3HAHHUS BEILECTB U
XUMHUYECKUX SABJICHUH (HAOIIOAEHUE, H3MEpPEHHE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- yMeThb NPOBOJUTH pPACYEThl MO XHUMHYECKMM (opmyiaaMm U
YpaBHEHHMSIM XMMHUYECKUX PEAKIMN C UCTIOIb30BaHUEM (PH3UUECKUX




- co37aBaTh TEKCTHl B Pa3lIWYHBIX (opmartax c
y4eTOM Ha3HaueHus HHPOpMAIMKM U  IeJIEBOMH

ayqUTOpUHW,  BBIOMpas  ONTHUMAJIbHYIO  (dopmy
IPE/ICTaBICHUS ¥ BU3YaIH3aLlUH;
- OICHMBAaTh  JIOCTOBEPHOCTH,  JIETUTUMHOCTb

I/IH(l)OpMaHI/II/I, €€ COOTBECTCTBHUEC
MOPaJIbHO-3THUYCCKUM HOPMaAM;
- HCIIOJIB30BAaTb CpCACTBa I/IH(bOpMaI_[I/IOHHHX u

IIpaBOBbIM H

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peIICHUHN
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX U
OpraHM3allMOHHBIX  3a/a4y c coOII0ICHUEM
TpeOOBaHUN 3PrOHOMUKHU, TEXHHKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepekeHusi, MpPaBOBbIX U
THUYECKUX  HOpPM,  HOpPM  HH(OPMAIMOHHON
0€30I1aCHOCTH;

- BJIQJIETh HAaBbIKAMM pACIO3HABAHUS M 3aIIUTHI
uHpopmanny, HUHGPOPMAMOHHON  0€30IacHOCTH
JIMYHOCTH,

BEJIMYUH, XapaKTEPU3YIOLIMX BEIIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMallbHble YCJIOBHS) TIa30B,
KOJIMYECTBA BEIIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHE
3HaHUS [UIS TPUHATHAS PELIEHUHA B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

OK 04. 3ddexruBHO
B3aUMOJICIICTBOBaTh U
pabotath B KOJUIEKTHBE
U KOMaH e

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
Y CaMOOTIPEIEIICHHIO;

- OBJIAJICHUE HABBIKAMU y4€OHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM U COIMANLHOM e TEIbHOCTH;

Ognaoenue YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU
Oelicmeusmu:

0) COBMECTHasI IESITEIIbHOCTb:

- TIOHMMaTh ® UCHOJb30BaTh MPEUMYIIECTBA
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- TpPUHUMATh [I€TU COBMECTHOW JIeATEIHHOCTH,
OpPTaHW30BBIBATH U KOOPJIUHUPOBATH JICUCTBHUS TIO €€
JOCTH>KEHUIO: COCTaBIATh  IUIAH  JICHCTBHA,
pacnpeensiTh pojid ¢ y4eTOM MHEHHUI y4aCTHHKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

- KOOPJIUHUPOBAThH U BBIOJIHATH pabOTy B YCIOBUSX
pealbHOTO, BHPTYaJbHOTO W KOMOWHHPOBAHHOTO

- YMCTHh IIJIAHUPOBATHL W BBINIOJHATH XUMHYECKUH OKCIICPUMCHT

(npeBpameHHﬂ OpraHH4YCCKUX BCIICCTB npu HarpeBaHHuu,
MMOJIYUYCHHEC OTHUJICHA W H3YUCHUC C€TO CBOfICTB, Ka4C€CTBCHHBIC
pcaKknumn Ha aAJIbJACTUbI, KpaxmaJi, YKCYCHYIO KHCIJIOTY;,

JeHaTypauus OeIKOB MPH HarpeBaHUU, [[BETHBIE peakluu OElKOB;
MIPOBOJIUTH PEAKLMU MOHHOTO OOMEHa, ONpEeNeNiATh Cpelly BOJHBIX
pacTBOpPOB, KadyeCTBEHHbIE pPEAKIUU Ha Cyiab(par-, KapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; pemars
SKCIEPUMEHTaJbHBIE  3aJayd 1o Temam  "Meramwibl" ©
"Hemerannsl") B COOTBETCTBUM C  MpaBUIaMH  TEXHUKH

0€30MacHOCTH TMpHU OOpalleHHH ¢ BellecTBaMH U JabO0paTOPHBIM
0o0OpyJOBaHUEM;  TPEACTaBIATH  PE3YyibTaThl  XUMHUYECKOTO
JKCTIepUMEeHTa B (hopme 3ammucH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIUpOBaThH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;
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B3aUMOJCHCTBUS;

- OCYIIECTBJISITh  MO3UTHUBHOE  CTPATETHMYECKOE
MOBEJCHUE B PA3IUYHBIX CHUTYalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM
Ognadenue  YHUBEPCATbHLIMU — pe2YASMUBHbLMU
oeticmeusimu.:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTUX JIOJEH
MIPU aHAJIU3E PE3YJIbTATOB JAEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPaBO JIPYIHX JIIOJAEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUpP C TO3UIIUU
JPYroro 4eioBeKa;

OK 07. CopeiictBOBaTh

COXpPaHEHHIO
OKpYXKaroIien CpeIbl,
pecypcocOepekeHuIo,

OPUMEHATh 3HaHHs 00
U3MCHEHUHU KJINMarTa,
MPUHIIUIIB OePEekKIIUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIENCTBOBATE B
Ype3BBIYAHBIX
CUTYAITUSX;

B obnacmu sxonocuueckozo 6ocnumanus:

- c(OpMHUPOBAHHOCTh 3KOJOTUYECKOW KYIbTYPHI,
MOHUMAHUE BIUSHUS COLUAIBHO-?KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPHUPOJHOM U COLIMATBHOMN
cpedbl,  OCO3HaHME  TIJI00ANBHOTO  XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHUE U OCYIIECTBICHUE JCUCTBUU B
OKpYKalolllel Cpele Ha OCHOBE 3HAHUA IeJei
YCTOMUYMBOTO PA3BUTHUSI YEJIIOBEUECTBA; AKTHUBHOE
HEIIpUsTHE JIEHCTBH, MIPUHOCAIINX Bpel
OKpYXKarolleH cpee;

- yMEHHE [POTHO3UPOBaTh  HEOJIAronpUsTHbIE
HKOJOTUYECKUE TMOCIAEACTBUS MPEIINPUHUMAEMBIX
JIEMCTBHM, TPEAOTBPAILATH UX;

- paclIUpeHue OMbITa JEATETbHOCTH KOJOTUYECKON
HAIpPaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMU y4eOHO-UCCIIE0BATENHCKOMH,
MPOEKTHOM M COIMAIbHOMN NEATEIbHOCTH;

- chopMupoBaTh NPEICTaBICHUS: O XMMHUYECKOH COCTaBISIOLICH
€CTECTBEHHOHAyYHOW KapTHUHBI MHpA, pPOJM XUMHUU B I1O3HAHUU
SABJICHUH NPUPOAbI, B (HOPMUPOBAHMM MBIIIJIEHUS M KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOAUMOMN AJist
pelIeHns MPAaKTUYECKUX 3a7ady U SKOJIOTMYECKHM OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10pOBbIO U IPUPOJHON Cpee;

- yMeTh COOJIOJaTh MpaBWiia HSKOJOTHYECKH LEIecooOpa3HOro
MOBEICHUS B OBITY U TPYIOBOM AESITEILHOCTH B LEISIX COXPAaHEHUs
CBOETO 370POBbSl M OKPYXKArOLIEW NMPUPOJHOW CpENbI; YUUTHIBATH
OMACHOCTh BO3JICHCTBUS HA KUBBIE OPIaHU3MBI OIpPEAEICHHBIX
BELIECTB, MOHUMAs CMBICI MOKa3aTessd MPEeAeIbHOW JOIYCTUMOMN
KOHLIEHTPALINH;




I[IK 3.5. OGecneunBath
coOIroIeHne

TpeOoBaHUI OXpaHbl
Tpy/a, 0€3011aCHOCTH
KUBHENCATCIILHOCTH |
3alIUTy  OKpYJXKarolien
Cpebl MPHU BBIMOJHEHUN
CTPOUTENIBHO-

MOHT2)XHBIX, B  TOM
qucie OTICIIOYHBIX
pabor, PEMOHTHBIX
pa6or wu pabor 1O
PEKOHCTPYKITUT "
AKCIUTyaTaIuu

CTPOUTEIIHHBIX 00BEKTOB

Osnadenue VHUBEPCANbHBIMU VueOHbIMU
NO3HABAMENbHBIMU OCUCTNBUIMU.

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- yMETh TEPEHOCHTh 3HAHUS B IO3HABATCIbHYIO H

MPAKTUYECKYIO 00JIaCTH KUZHEICATSIILHOCTH;

- yMeTh COOJIOJaTh MpaBWJIa HKOJOTHYECKU LEIeco00pa3HOro
HIOBEJICHUS B OBITY U TPYJOBOH AEATENBHOCTHU B LIEISAX COXPAaHEHUs
CBOErO 370pOBbS M OKPYXKAIOIIEW IPUPOLHOU CpElbl; YUUTHIBATH
ONaCHOCTh BO3/JIEMCTBUS HA JKUBBIE OPraHU3MBbl OIPEEICHHbIX
BCIICCTB, IMOHMMAasl CMBICJI IIOKa3aTCiId HpGI[GHBHOﬁ I[OHyCTPIMOﬁ
KOHIIEHTpaLUH;

- copMHUpOBaTH MPEICTABICHUS: O XUMHYECKOW COCTaBISIONIEH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XUMHM B I103HAHUU
SBIICHUA TPUPOJAbI, B (OPMUPOBAHMM MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'pPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusl MPaKTUYECKUX 3aJad M AKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILEHMSI K CBOEMY 3/10pPOBBIO U IPUPOTHON CpenIe;




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThl

Bun yueOHo# padoThI

O0BeM yacoB

O06bem 00pa3oBaTeIbHON JUCIUTUTMHBI 78
B TOM YHCIIE:

TEOPETUYECCKUE 3aHITHS 30

1a00PaTOPHO-TIPAKTUYECKUE 3aHSATHUS 48

ITpodeccnonabHO OPHEHTHPOBAHHOE COJIEPIKAHUE 16
B TOM YHCIIE:

TEOPETUYECKUE 3aHATHUS 4

12

MPAKTUYICCKUC 3aHATHA

[TpomexxyTouHast aTTecTaIys B
Qg depeHIPOBaHHOTO 3a4eTa

dhopme
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2.2. TemaTu4ecKHii IJIAH U COJIeP:KAHNE TUCIUTITHHBI

HanmenoBanue pa3nenos u
TeM

Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U MPodeccHoHaIbHO-
OpPUEHTUPOBAHHOE), TAOOPATOPHBIE M MPAKTUYECKUE 3aHATHS, IPUKIATHON MOYIIb

O0beM
4acoB

dopmupyemele
KOMIIETCHIIMH

1

2

4

1 cemecTp

34

Pazgen 1. OcHOBBI CTPOEHUS BelIECTBA

Tema 1.1 OcHOBHBIE TOHATHSA
U 3aKOHBI XUMHUU

Conep:xaHue y4eOHOIro MaTepuaJa:

I

Xumuueckuil 3yeMeHT. CUMBOJIMYECKUM S3bIK XUMHUH. XHMHYECKUE 3HAKU U
¢dopmynbl. KauecTBEHHBIN M KOJMYECTBEHHBIN cocTaB BemecTB. OTHOCHTEIbHBIC
aTOMHasi U MoJieKysipHass Maccbl. KonnuecTBO BeliecTBa. 3aKOH COXpPaHEHUS
Macchl BEUIECTB. 3aKOH IOCTOSIHCTBA COCTaBA BEILECTB MOJIEKYJISIPHON CTPYKTYpBHI.
3akoH ABOTaJIpo U CIEACTBUS U3 HETO.

N

HpaKaneCKoe 3anaTue Ne 1. Pemenwne 3aJa4: KoaudecmeeHHvle ONMHOWEHUA 6
Xumuu, OCHOBHBIC KOJIMYCCTBCHHBIC 3aKOHBI B XMMHHU U PACYCThI IO YPaBHCHHUAM
XHUMHUYCCKUX peaKm/Iﬁ; MOJIb KaK €AUHUIIA KOJIMYECTBA BCUICCTBA, MOJAPHASL MaAcCCA,
3daKOH COXpPAaHCHHUA MACChlI U SHCPIrUH; 3aKOH ABoraz[po; MOJ'ISIpHLIﬁ 00BeM ra3osB,
OTHOCUTCIIbHAs IIJIOTHOCTDH I'a3oB.

OK 01
OK 02

Tema 1.2.

Crpoenue aTOMOB
XUMHYECKHX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3H.

Conep:xanue y4eOHOro MaTepuaJia;

CoBpeMeHHass MOJeNIb CTPOEHHUs aroma. OJEKTpOHHas KOHQUIypalus aroma.
Krnaccudukamuss XUMHYECKUX JIIEMEHTOB (S-, P-, d-amemeHTbl). BaneHTHbie
ANEeKTpOHBL.  BaneHTHOCTh.  DNEKTpOHHAs  MPUPOAA  XUMHUYECKOW  CBSI3M.
DNEeKTpOOTpUIIATENbHOCTh. BHIBl XMMHUYECKOH CBsS3M (KOBaJEHTHas, WOHHafi,
MeTaJUTH4ecKasi, BOJIOPOJIHAS) U CITIOCOOBI €€ 00pa30BaHus.

N |

IMpakTuyeckoe 3ansaTue Ne 2. Pemenue 3aannii Ha WCIIOJIB30BAHUE XHMHYECKOM
CUMBOJIMKH Y Ha3BAHUM COCIMHEHUN [0 HOMEHKIIATYpPE MEXKIYHApOJIHOIO COK3a U
TEOPETUYECKON M MPUKIATHON XMMHUHU U TPUBUAIBHBIX Ha3BaHUU JIJISI COCTABIICHUS
XUMHYECKUX GopMyI (OKCHIOB, CYIb(HIOB, TUIPUIOB H T.II.)

[IpakTueckue 3amaHus Ha YCTAHOBJIEHHE CBS3M MEXIYy CTPOCHHEM aTOMOB
XMMHYECKHUX DJIEMEHTOB U MNEPUOJUYECKMM H3MEHEHHEM CBOWCTB XMMHUYECKHX
3JIEMEHTOB W WX COEAUWHEHHII B COOTBETCTBUM C ToJIokeHHeM [lepmonnueckoi
CHCTEMEI.

OK 01
OK 02

Tema 1.3. Ilepuonmyeckuit
3akoH W Tabmuma JI.W.
Meneneera

Conep:xaHue y4eOHOIro MaTepuaJia:

IIpakTHyeckoe 3ansiTue Ne 3. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMUUYECKUX
3JICMCHTOB, 06p&3y€MBIX HMU HPOCTBIX M CJIOKHBIX BCHICCTB B COOTBCTCTBHUH C

OK 01
OK 02
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MOJIO)KEHUEM XHMHUYecKoro nsiemMeHta B Ilepuonnueckoit cucreme. Pemnienue
MPAKTUKO-OPUECHTUPOBAHHBIX ~ TEOPETHUECKUX 3aJaHUid Ha  XapaKTEePUCTUKY
XUMHUYECKHX  DJIEMEHTOB  «METAUIMYeCKue [ HEMETAIMYECKHE CBOMCTBA,
BHGKTpOOTpI/ILIaTeJIBHOCTB XUMHUYCCKUX 3JICMCHTOB B COOTBECTCTBUHA C nux
AJICKTPOHHBIM CTPOCHUEM M TOJIOKEHUEM B MEPUOIUIECCKON CHUCTEME XUMHYECKUX
anemenToB JI.M. Meneneena.

Pa3znen 2. XumMuuecKkue peakumu

Tema 2.1. TUIIBI XUMHYECKUX
peaxkiun

Conep:xaHue y4eOHOIro MaTepuaJa:

(o]

Knaccudukanus M TUOB XMMHYECKUX PpEaKUUil C ydyaCcTHMEM HEOPraHWYEeCKHX
BemiectB. CocTaBieHHME  ypaBHEHUM  peakUuil  COEJUHEHMs, pa3JIoKeHus,
3aMelleHusi, OOMEHa, B T.4. pPEaKIHUi TOpeHUs, OKHUCICHUS-BOCCTAHOBIIECHHUS.
VYpaBHEHMsS] OKHUCIIEHUSA-BOCCTaHOBIEHUs. CTeneHb OKHUCIEHUs. OKHUCIUTENb U
BoccTaHOBUTENb. COCTAaBICHUE U YPAaBHUBAHHE OKUCIIUTEIbEHO-BOCCTAHOBUTEIbHBIX
peaKkIuii METOIOM 3JIEKTPOHHOro OanaHca. OKuciumenbHo-60CCMAHOBUMENbHbIE
peakyuu 8 npupooe, NPOU3BOOCMBEEHHLIX HPOYeccax U dAHcUsHeOessmeabHoCmu
Op2aHU3MOS.

Ilpakmuueckoe 3anamue Ne 4. Pacuemvl no ypasHeHUaM Xumu4eckux peaxyuti ¢
UCNONb306AHUEM MACChl, 00bemMa (HOpManbHble YCN08Us) 2A308, KOAUUECBA
geujecmsa

IIpakTnueckoe 3anaTue Ne 5. Tumbl XUMHYECKMX peakUMd C ydyacTHEM
HEOPraHWYECKHUX BEILECTB. YPABHEHUS OKHUCIEHHUA-BOCCTAHOBJIEHHA. (CreneHb
okucieHud. Okuciautenb U BoccTaHOBUTENb. (CocCTaBiIeHHME U YpaBHUBaHHE
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA METOI0M 3JIEKTPOHHOr0 OaslaHca.

OK 01
OK 02

Tema 2.2.
DIIEKTPOIUTHYECKAS
aucconyanus U
oOMeH

NOHHBIHN

Conepxanue y4eOHOro MaTepuaJa;

Teopust ANEKTPOIUTHYECKON auccouranuu. MOHBI. DIEKTPOIUTHI, HEAIEKTPOJIHTHI.
Peakumu wmonHoro oOmeHa. CocTaBieHHE peakiMii HOHHOTO OOMEHa IMyTeM
COCTaBJICHUS UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHHIA.
KucnotrHo-ocHOBHbBIE peakIuu.

N

JlabopaTopHoe 3ansitue Ne 1 o Teme « THUIIBI XUMUUECKUX PEAKITHIN
HccnenoBanue TUIMOB (IO COCTaBY M KOJUYECTBY HCXOAHBIX U OOpa3yIOLIMXCS
BELIECTB) XUMHYeCKHX peakuuil. IlpoBenenue peakuuii HOHHOrO oOOMeEHa,
OIIpEEIIEHUE CPEABI BOJHBIX pacTBOPOB. COCTaBICHUE HOHHBIX YPABHEHUM.

OK 01
OK 04
OK 07

Pa3

e 3 CTpoeHne U CBOWICTBA HEOPTaHNYECKNX BelleCTB

Tema 3.1.
Knaccudukanus,

Conep:xaHue y4eOHOro MaTepuaJia:

I

[Ipeamer Heoprannyeckor xumuu. Kiaccubukamusi HEOPraHMYECKHX BEIIECTB.

N

OK 01
OK 02
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HOMEHKJIaTypa U CTpOEHHUE
HEOPTraHWYECKUX BEIECTB

[Mpocteie 1 cnoxHbie BemiecTBa. OCHOBHBIC KJIACCHI CIIOYKHBIX BEHICCTB (OKCHIIbI,
THUAPOKCUbI, KUCJIIOTHI, COJ'II/I). B3aumocBs3s HCOPraHNYCCKUX BCILICCTB.
ArperatHple COCTOSIHMS BeliecTBa. Kpucraminmueckue ¥ aMOpgHbBIC BEIIECTBA.
Tunbel  KpUCTAUIMUECKUX  pemIeToOK  (aToMHasi, MOJICKYJIApHas, HMOHHas,
MeTalsIMuecKasi). 3aBUCHMMOCTh (DU3MYECKUX CBOMCTB BElIECTBA OT THIA
KPUCTAJNINYECKONH PELIETKU. 3aBUCUMOCTb XMMHUYECKOM AaKTHBHOCTH BELIECTB OT
BUJa XUMHYECCKOM CBSI3M W TUMNA KPUCTAJUTMYECKOH peHIeTKH. [IpruuHBI
MHOT000pa3us BEHIECTB.

IIpakTnyeckoe 3ansaTHe Ne 6. Pemienue mnpakTUYECKUX 3aJaHUNA IO
KJIaCCU(UKALNM, HOMCHKJIATYPE M XHUMHUYECKUM (opMynaM HEOPTraHUYECKUX
BEIIECTB PA3IMYHBIX KIACCOB (VeapHulil 2as, yeneKucavli 2a3, aMMUaK, 2auileHast
uzeecmo, He2auileHdas u3eecmv, MUTHEBAS COJA U JIPYTUX). HA3bIBaTh U COCTABIISTH
(hOpMyIIbI XUMUYECKUX BEUIECTB, ONPECNIATh MPUHAATICKHOCTh K KiIaccy.

OK 07

Tema 3.2. ®usuko-
XUMHUYECKHE CBOMCTBA
HeopFaHI/I‘IGCKHX BCIIICCTB.

Conep:xanue yueOHOro MaTepuaJa:

Mertamipl. O0mue Qu3nueckue M XUMHUYECKHEe CBOMCTBa MeTasioB. CrocoObl
HOJIyYeHHUs. HaueHue Memaiios u HemMemaios 6 NPUpooe U JHCUIHeOesmenrbHOCU
uenosexka u opeanusmos. Kopposus memannog: 6uovl Kopposuu, cnocobwi 3auumal
Memanios om Koppo3uu.

Hemerannel. O6mue ¢puszndeckue 1 XUMHUYECKUE CBOMCTBA HEMETAJIOB. TUIHYHBIE
cpoiictBa MetayuioB [Y— YII rpynn. Knaccudukanus u HoMeHKIaTypa COeIUHEHUH
HemeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPHPOJIE.

XVMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHUX BEIIECTB (OKCHIIOB,
THIPOKCUIOB, KHUCJIOT, COJeH U Jp.). 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB
IIPOCTBIX BEIIECTB, BOAOPOJHBIX COEAUHEHNH, BBICIIUX OKCUJOB U TMIPOKCHIOB

IIpakTuuyeckoe 3anaTHe Ne 7. CocTaBieHue ypaBHEHMH XUMHUYECKUX PEAKLUi C
y4acTUEM TMPOCTBIX U CIOXKHBIX HEOPraHWYEeCKUX BEIIEeCTB: METaUIOB U
HEMETaJJIOB;, OKCHJIOB METaJUIOB, HEMETAIJIOB M aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHWYECKUX  KHUCIOT,  OCHOBaHMH M  aM(OTEpHBIX  TUIPOKCHUIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOICTBA.

Pewenue npaxmuko-opueHmuposanHuiX meopemudeckux 3a0aHuti Ha C8olcmsad,
cocmas, nonyuenue u 6e30nacHoe UCHOIb308AHUE BAICHEUUUX HEOP2AHUYECKUX
seuyecms 6 OblMy U NPAKMUYECKOU 0esMeNbHOCMU Yel06eKd.

OK 01
OK 02

Tema 3.3. Unentuduxanms
HEOPraHNYECKUX BEIIECTB.

Conep:xaHue y4eOHOro MaTepuaJia:

I

JlaGopaTtopHoe 3aHaTHe Ne 2 mo Teme: «MaeHTH(UKanus HEOpPraHMYECKHX

OK 01
OK 04
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BEIIECTBY.
Pelienne sKkcCepUMEHTABHBIX 337a4 [0 XUMHUYECKMM CBOMCTBAM METAJJIOB M
HEMETAJUIOB, II0 PACIO3HABAHUIO W TMOJYyYEHUIO COCJAMHCHHH METauIoB |
HEMETAILIIOB

JlabopaTopHoe 3ansitue Ne 3 mo Tteme: «MaeHTHdUKANKMSI HEOPraHUYECKHUX
BELLECTB.

WNnentudukanuss HEOPraHMYECKHUX BEUIECTB C MCIOJIb30BaHUEM HX (PHU3IUKO-
XUMUYECKUX CBOWCTB, XApaKTEPHBIX KAa4eCTBEHHBIX peakuuil. KauecTBeHHbIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI aMMOHHSL.

2 cemecTp

44

Pasnen 4. CtpoeHune u CBOMCTBA OPraHMYeCKHX BelleCTB

Tema 4.1.

Knaccudukanus, cTpoeHue u
HOMCHKJIATypa
OpPraHMYECKUX BEIIECTB

Conep:xaHue y4eOHOro MaTepuaJa:

N

[losiBneHne opraHMyecKol XMMHMM Kak Hayku. I[IpenMer opraHmdeckod XHMHHU.
MecTo 1 3HaueHNE OPraHU4eCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHUE KaK MOPSAOK COCIUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJEHTHOCTU.  OCHOBHBIE  IIOJIO)KEHUST  TEOPUM  XUMHUYECKOI'O  CTPOEHUS
opraHuueckux coenuHeHuil A.M. byriepoBa. YriepoaHblii CKeNeT OpraHUYECKOU
MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUSI MOJIEKYJI.
H3omepus u U30MepHI.

[lonsitTue o ¢yHkuuoHanbHOW rpynne. Pamukan. IlpuHnunel kiaccupukanuu
OPraHWYECKUX COeAUMHEHUN. MexayHapoaHas HOMEHKIATypa W IIPUHIUIIBI
HOMEHKJIaTypbl OpraHuyeckux coeauHeHuil. Ilonstue 00 azoTcomepkamux
COEIMHEHUSX, OMOJIOTMYECKH aKTHBHBIX BellecTBax (yriieBojax, KUpax, Oelkax u
Ip.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSX (MOHOMEp, IOJIUMEP, CTPYKTYpHOE
3BEHO)

OK 01
OK 02

Tema 4.2. CBoiicTBa
OpPTraHUYECKUX COETMHEHUM

Conep:kaHue y4eOHOT0 MaTepHAJIa:

12

DU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUN OTAENBHBIX KIJIACCOB
(ocobeHHOCTH KIAacCHU(PUKAIMKA ¥ HOMEHKJIATYPhl BHYTPH KIIAcCa; TOMOJIOTUYECKHIA
psan u obmast popmyna; u3oMepus; GU3NUECKHEe CBOMCTBA; XUMHUYECKHUE CBOWMCTBA,;
CHIO0COOBI TOMyYEHUS):

- TMpeAeNbHbIE YIIeBOJOPOAbl (aJKaHbl M LUKIOAJKaHbI). [ openue memana Kax
O00UH U3 OCHOBHBIX UCMOYHUKOG Menna 6 npomviuiienHocmu u ovimy. CBOWCTBa
IIPUPOJHBIX YIVIEBOJOPOIOB, HAX0XK/JIEHHE B IPUPOJE U IPUMEHEHHUE ATKAHOB;

— HETIpEeJIeNIbHBIE YTIIEBOIOPObI (AJIKEHBI, ATKMHBI U aJIKaJNEHBI) U apOMaTHYECKUE
yIIeBOJOpoAbl. [ openue ayemunena KAk UCMOYHUK BblCOKOMEMNEPAMYPHO20

OK 01
OK 02
OK 07
IK 3.5.
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naameru OJisi C6ApPKU U pe3KU

— KHCJIOPOACOAEPIKaIINe COeNMHEHHS (CITUPTHI U (DeHOIIBI, KApOOHOBBIE KUCIOTHI U
3QUpbl, aNnpAEruibl U KETOHBI, JKUPBI, YIJIEBOIBI). [Ipakmuueckoe npumeHeHue
SMUNEH2TIUKOA, enuyepuna, penona. Ipumenenue @opmanvoezuoa,
ayemanvoecuod, YKCYCHOM KHUCIOTbl. Mpblda Kak CONM BBICIIMX KapOOHOBBIX
KUCJIOT. Moronye cBoMCTBa MblIa

—  a3oTcoJepKalle  COeAMHEHHs (aMHUHbBI M AMUHOKHCIOTBI,  OENKH).
BricokoMoneKynsipHble COCTUHEHUsI (CHHTETHYECKUE M OMOJIOTUYECKU aKTHUBHBIC).
Monomep, nonumep, cmpykmypuoe 36eno. [lonumepuzayus. I'eHeTuyeckas CBs3b
MEXKy KJIaCCaMHU OPraHU4EeCKUX COCIMHEHHUN

IIpakTHyeckoe 3ansaTue Ne 8.
Ilpupoousie ucmounuxu yeneeo00pooos.
[Mouck u aHanmu3 WHGOPMALMK TIO HA3BAHUSAM, UICHTU(UKATOPAM, CTPYKTYPHBIM

dhopmynam.

IIpakTnyeckoe 3ansaTue Ne 9. HomeHkiaTrypa OpraHu4ecKuX COEIWHEHUI
OTJIENBHBIX  KJIAcCOB  (HACHIIICHHBIC, HEHACBHIIICHHbIE M  apOMAaTUYECKHE
yTIEBOJIOPOABI, CIUPTHI, (DEHONBI, aabAETHABI, KETOHBI, KapOOHOBBIE KHUCIOTHI H
np.) CocTaBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIJI OPraHUYECKUX
BEILIECTB OTAENIbHBIX KJIACCOB, MCIOJb3ysd HX Ha3BaHUS [0 CHUCTEMATHYECKOM
HOMEHKJIaType. Pacuemsl npocmetiwieti hopmyivl opeanuyeckou MoeKyibl, UCX0O0s
U3 21emenmno20 cocmasa (8 %).

IpakTuyeckoe 3ansitue Ne 10.

CBoiicTBa OpraHMYeCKMX COCIUHEHUH OTHENBHBIX KJIacCOB (TpUBHAJbHAs MU
MEXIyHapoaHas HOMEHKJAaTypa, XHMHUYECKHE CBOMCTBA, CIOCOOBI IMOITYYEHHMS):
npenenbHble  (alkaHbl M [MKIJIOAJKAHBl), HEMpeaelbHble (AJKEHBI, aJKUHBI,
aJIKaJIM€Hbl) U apOMaTUYECKUE YIJIEBOAOPOJbI, CHUPTHI U (PEHONBI, KapOOHOBBIE
KUCIOTBl ¥ 3(QUpbI, anbJIeruibl M KETOHbl, aMUHBl M aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHMs. 3aJaHMsi Ha COCTaBJIEHHWE YypaBHEHUI
XUMHUYECKHX PEAKIUIl C y4aCTHEM OpPraHMYeCKHX BEIIECTB HAa OCHOBAaHUHU UX
COCTaBa U CTPOEHUSI.

IIpakTnyeckoe 3ansitue Ne 11. CocraBiieHue cxem peakuuii (B TOM 4HCIe MO
MPeIJIOKEHHBIM LIEMTOYKaM MTPEBPALICHHI ), XapaKTePU3YIOINX XUMUYECKUE
CBOWCTBAa OPraHMYECKUX COCAMHEHUI OT/IENbHBIX KJIACCOB, CIIOCOOBI UX MOTYUYCHHUS
Y Ha3BaHUE OPTaHUYECKUX COCTMHEHUM MO TPUBUAIIBHON M MEXTyHAPOIHOM
CHUCTEMAaTUYECKON HOMEHKJIaType. Permenne npakTuko-opueHTUPOBAHHBIX 3aJaHui
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Ha CBOMCTBa OPraHu4CCKUX COG,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIAaCCOB

Tema 4.3. Unentuduxanms
OpPraHUYECKUX BEIIECTB, UX
3HAUCHUE W IPUMCHCHHE B
OBITOBOI U
MIPOU3BOACTBEHHOMN
JESITEIbBHOCTH YeJIOBEKa

Conep:xanue y4eOHOro MaTrepuasa:

buooprannueckue coenunenus. Ilpumenenue u OGuonoruyeckas poiib YrieBOJOB.
OxucneHue yrieBoJOB — HUCTOYHUK OJHEPIHH KHUBBIX OpraHnu3moB. Oonactu
MpUMEHEHUs] aMUHOKHCIOT. [lpeBpamieHus O€nKOB MNHINK B  OpraHU3MeE.
buonorndeckne Qynakuuu OenkoB. buonormveckwe QyHKmmm KUpoB. Pomb
OpPraHMYECKO XMMUU B pEeUICHUH NMPOOJIeM MUIIEBOM 0€30MaCHOCTH

Ponv opeanuueckou xumuu 6 pewrenuu npobiem dHepeemuieckol 6e30nacHocmu, 8
Passumuu MeoOuyuHvl, CO30aHUU HOBbIX MAMEPUAO8, HOBbIX UCMOYHUKOG DHEPIUU
(anbmepHamusHvle UCMOYHUKU SHepeuu). Onachocms 8030€Ucmeus Ha JHCUBbLE
OpP2aHUBMbL  OP2AHUYECKUX Beuyecms OmMOeNbHbIX KIACCO8 (V2egoovl, CNupmol,
Genonvl, xn0popeanuyecKkue nPou3BooHbvle, alb0ecudsbl U 0p.), CMbICI NOKA3AMEIs
npeoesbHO OONYCMUMOU KOHYEHMPayuu

JlabopaTopHoe 3ansitue Ned mo Teme: «MueHTuuUKaLMg OpPraHUYECKHUX
COEIMHEHUH OTIENBHBIX KIIACCOBY.

Nnentudukanus opraHMYeCKUX COEIMHEHHUNM OTIENTBHBIX KIJIACCOB (HA MpUMEpe
CIMPTOB, AalbJETHAOB) C HCIOJB30BAaHUEM HUX (PU3UKO-XUMHUECKUX CBOMCTB U
XapaKTEePHBIX Ka4ECTBEHHBIX peakiuil. BO3HUKHOBEHNE aHAIIMTHUYECKOTO CUTHAJIA C
TOYKU 3PEHUS XUMHUYECKUX IPOLECCOB MPHU MPOTEKAHUM KauyeCTBEHHOW peakluu,
HO3BOJ'I$IIOHI€I>1 I/IIIGHTI/I(i)I/IHI/IPOBaTI) MNPCAJTOKCHHBIC OPraHMYCCKHUEC BCIICCTBA

OK 01
OK 04
OK 07
1K 3.5.

JlaGopatopHoe 3ansaTHe NeS mo Teme: «MaeHTudukanus OpraHMYECKUX
COCIUHEHUH OTAEIBHBIX KIACCOBY.

WnenTudukanuss OpraHM4ecKUX COEAMHEHHUI OTIENbHBIX KJIaccoB (Ha Mpumepe
Kpaxmaisia, KapOOHOBBIX KHCJIOT, OenkoB U T.1.). JleHaTypamus Oenka mpu
HarpeBaHuu. L[BeTHbIe peakunu 6enkoB. Bo3HMKHOBEHNE aHATUTHYECKOTO CUTHAJIA
C TOYKH 3PEHHSI XUMUYECKHUX IIPOLIECCOB IIPU MPOTEKAHUM KA4ECTBEHHOM pEaKIH,
MO3BOJISIONIEH MIEHTH(PUIIMPOBATH NPeJI0KEHHbBIE OPraHUYECKUE BEeIECTBA

Paznen 5. Kunernueckue

U TEPMOAMHAMHUYICCKHUE 3AKOHOMECPHOCTH NMPOTCKAHUA XUMHUYECCKHUX pealcuni/i

Tema 5.1.

CKOpOCTh XUMHUYECKUX
peakuuii. XMUMHYECKOe
paBHOBecHE

Conep:kaHue y4eOHOro MaTepuaJa:

CKopocTh peaklud, €€ 3aBHUCHMOCTh OT pa3IUyYHBIX (DAKTOPOB: MPHUPOJIBI
pearupyromux BEMIECTB, KOHIEHTPALMN PEarupyromx BEIECTB, TEMIEPATypbl U
TJIONIAIA PEAKIIMOHHON MOBEPXHOCTH. TernoBbie 3PPEeKTh XUMUUIECKUX PEaKIHil.
DK30- ¥ 3HIOTEPMHUYECKUE PEAKIUU.

OOpatumMocTh peaknuii. XUMUYECKOE PABHOBECHE U €T0 CMENICHUE MO ACHCTBHEM

pa3nuuHbIX (aKTOpoB (KOHLEHTpAllMs pEareHTOB WJIM NPOAYKTOB peakluH,

N

OK 01
OK 02
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JaBJIeHHe, TeMIlepaTrypa) A CO3JaHHUsA ONTHUMAIbHBIX YCIOBUN NPOTEKAHUS
xumMuyeckux npoueccon. IIpunnun Jle-Ilarense.

IIpakTuyeckoe 3ansaTue Ne 12. PemieHue nmpakTHKO-OPHMEHTHPOBAHHBIX 3aaHUI 2

Ha aHanu3 (paKTOPOB, BIUSIOMIUX HA H3MEHEHNE CKOPOCTH XMMHUYECKON PeaKIuy.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUN Ha NpuUMeHeHue npuHiuna Jle-

Hlatenpe a7 HAXOXKICHUS HAINPABICHHUS CMELICHUS PaBHOBECUS XHMMHUYECKOMH

peakuuu 1 anaau3 (akTopoB, BIUSIONIMX HA CMEIICHHE XUMHUYECKOT0 PAaBHOBECHSI.

Pa3ne 6. PacTBopbl

Tema 6.1. Copep:xanue y4eOHOIro MaTepuaJia; 6 OK 01
[TonsiTue o pacTBOpax PactBopenne kak — (QU3MKO-XMMHUYECKHUI IpoLECC. PactBopsl. Crioco6b1 2 OK 02

MIPUTOTOBIICHUS pactBopoB. PacTtBopuMocTh. MaccoBas A0Js1 pacTBOPEHHOTO OK 07

BemectBa. CMBICT mMoOKa3aTenss NPENeabHO JIOMYCTUMOW KOHIIGHTPAllMU U €ro TIK 3.5.

HCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON 0€30M1acHOCTH.

[IpaBuia 5KOIOTHYECKH 1IEeTIECO00Pa3HOTO TOBEACHUS B OBITY U HA NPOU3800Cmee 6

Yesax COXpaHeHus c80e20 300P08bs U OKpPYICarouell NpUpooHoLl Cpedvl, ONACHOCHb

8030€liCMBUsl HA JHCUBLLE OP2AHUIMbL ONPEOeIeHHbIX 8eUleCma.

Ilpakmuueckoe 3anamue Ne 13. Pewenue npaxmuko-opueHmupo8anHuix 2 OK 01

Ppacuemuubix 3a0ay Ha pacmeopul, UCNOIb3yemble 8 ObIMOBOU U NPOU3BOOCHBEHHOU OK 02

desmenvHocmu yenogexa. Maccosas 0015 pacmeopeHH020 8eujecmaa. I1K 3.5.
Tema 6.2. JlaGopaTtopHoe 3ansitue Ne 6 1o Teme «lIpuroroBieHue pacTBOPOB. 2 OK 01
HccenenoBanue CBOMCTB [IpuroroBnenue pacTBOpOB 3aJaHHOMN (maccoBoid, %) KOHIEHTpauuu (c OK 02
pacTBOpOB MPAKTUKO-OPUEHTHUPOBAHHBIMUA BOIIPOCAMH) U  ONpEIENCHHE Cpelbl BOJHBIX OK 04

pacTBOpPOB. IIK 3.5

PernieHue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB
Paznea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM NeSITEJIbHOCTH
Tema 7.1. Coaep:xanue yueOHOro MaTepuaa 12 OK 01
Xumus B ObITY U IIpakTnueckoe 3ansitue Ne 14,15 4 OK 02
MIPOM3BOICTBEHHOM Ilouck u ananmu3 wHPOpPMALUU TO TeMaM: «XHMMHS U TPOOJIEMBbI SKOJIOTHUN», OK 04
NEeSITEIbBHOCTH YeIOBEKa «OmnacHOCTh BO3ACUCTBUS HA IKMBBIE OPTaHWU3MBI OIPENEICHHBIX BEIIECTB)» OK 07

[IpencraBieHne yCTHBIX COOONIEHHH ¢ Mpe3eHTanuei [IK 3.5.

Mpakruueckue 3aHaTuss Ne 16 Hopelmme MOCTIKEHHS XMUMHUYECKOHW HAayKH U 2

XUMHAYECKOH TexXHoJoruu. Ponb Xxumun B 00€CleYeHUH 3KOJOTMYECKOH,

SHEPreTUYecKoM W MUIIeBOM  0e30MacHOCTH,  PAa3BUTUM  MEAMLMHBI U

NpPOU3B00CHBEEHHOU OesIMEeNTbHOCMU.

Ilpakmuueckue 3anamus Ne 17, 18. 4
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Touck u ananuz uHgopmayuy 0 NPUMeHeHUU XUMULECKUX 8eUeCmE U MEeXHOI02ULL C
yuemom 0Oyoyueli npopeccuoHanbHoU OesmenbHOCmu no MmemMam: 6adcHeuuiue
cmpoumenvhble Mamepuanvl, KOHCMPYKYUOHHbIE MAMepuansl, KpacKku, CHeKo,
Kepamuka, mamepuanvl Oisi  JIeKMPOHUKU, HAHOMAMEPUAbl, MeKCMUIbHble
BOJIOKHA, UCMOYHUKU OHEpeuU, OpeaHudeckue U MUHEPAIbHble YOOOpeHus,
JleKapcmeeHHbvle geujecmad, 6bimoeas Xumus.

[IpencraBnenne pe3ynbraToB B (hopMe MUHU-IIOKIIAJA C TIPE3CHTAUCH

IIpome:xkyTouyHas arrecranus B popme n1uppepeHIHPOBAHHOIO 324€Ta
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITVINHBI

3.1. MarepuajbHo-TeXHHYeCKOe o0ecriedeHne peajn3anuu padoyeii nporpaMmel

Peanu3arus paboueii mporpaMMbl QUCITUTUIMHEI 0OecTieYeHa HATMYHEeM YIeOHOH ay TuTOPUI
00111€00pa30BaTEIIbHBIX TUCIUILINH.

O6opynoBanue yaeOHOM ayTUTOPUH:

- ydeOHo-HarjsigHble mocobus: Monaenum MOJIEKYJd MPOCThIX M CJIOXKHBIX BEIIECTB

(mapocrepxkHeBbie u CtioapTa—bpurieba);

- [lepunonuueckas cucrema xummuueckux 3nemeHToB .M. Menneneesa Oonbiioro gopmara;

- DJIEKTPOXUMHUYECKUI Psijl HAPSKEHUA METAJLIIOB;

- KOJUIEKIIUSI METAJUIOB;

- KOJUIEKITUSI HEMETaJJIOB;

- KOJUIEKITUS 00pa3ioB He(TH U HEPTETPOIYKTOB;

- koseknus «Kayaykn»,

- koJutekIus «KaMeHHBIH yroib U MPOIyKIIHS KOKCOXUMHUYECKOTO TPOU3BOJICTBAY;

- koJutekiuu «Ilmactmacceiy,

- koJutekIus «BonokHay,

- Y4e0HO-METOINYCCKUH KOMIUICKT JUCIUILTHHBI;

- JUIAKTUYECKHEe MaTepualbl (3aJaHus JUis  J1abopaTOPHO-TIPAKTHYECKUX paboT,

KOHTPOJIBHBIX U TECTOBBIX PaboT, mudhepeHIIMPOBAHHOTO 3a4eTa U Jp.);

- TEXHUYECKHE CpelacTBa O0OydeHUs (MepCOHAIbHBIA KOMIIBIOTEp; MYJIbTUMEIUITHBIN

MIPOEKTOP; BBIXOJ B JIOKAITBHYIO CETh);

- mporpamMmHoe oOecredyeHue: IUIEH3MOHHOE MporpaMMHOE obecredeHre oOIero u

crenransHoro HasHadenus Microsoft Windows, Microsoft Office Professional Plus, Zoom

(6ecrutatHas Bepcusi) — cBoOoiHO-pactpocTpansemoe [10.

- JUIAKTUYECKUE MaTepualibl (3aJaHus IS KOHTPOJIBHBIX padoT, I Pa3HBIX BHUJIOB
OIICHOYHBIX CPEJICTB, IK3aMEHA U JIp.);

- TEXHUYECKHE CpelICTBAa O0Oy4YeHHs (TMEePCOHATBHBIM KOMIBIOTED; MYJIbTUMEIUNHBINA
MIPOEKTOP; BBIXOJ] B IOKAIBHYIO CETh);

- mporpamMmHoe oOecredyeHue: IUIEH3MOHHOE MpPOorpaMMHOE oOecreueHrue OO0IIero U
crnenuanpsHoro HasHadeHuss Microsoft Windows, Microsoft Office Professional Plus, Zoom
(GecrimaTHas Bepcusi) — cBoOoHO-pacnpocTpansemoe [10.

3.2. UudopmannoHHOe obecnieyeHHe peain3alum padoyeil nporpaMmsbl

Jlnst peanuzanuu mporpamMMbl 0011e00pa3oBaTeIbHOM JAUCIUIUIMHBI OMOJIMOTEYHBI (HOH/T
UMeeT NeyaTHbIE, MIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(POPMAIIMOHHbIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. Xwumus. 11 kaacc : 6a30BbIii ypoBeHsb : yueOHuk / B. B. Epemun, H. E. Ky3smenko, B.

. Tepenun [u ap.] ; pea. B. B. JIyaus. - 9-e u3j., crep. - Mocksa: [IpocBemenue, 2022. -
224 c.: un. - bubauorp.: c. 221. - ISBN 978-5-09-087938-5: 639.65 p. - TekcrT:
HEIOCPEICTBEHHBIMN.

2. Xummus. 10 kiaacc: 6a30Bblii ypoBeHb: yueOHuk / B. B. Epemun, H. E. Ky3pmenko, B.

. Tepenus [u ap.]; mox pexa. B. B. Jlyauna. - 9-e u3zn., crep. - Mocksa: [IpocBemienue,
2022. - 208 c.: . — bubmuorp.: c. 203. - ISBN 978-5-09-087935-4: 639.65 p. - Tekcrt:
HEMOCPEICTBEHHBIN.

3. Xwumus. 11 knacc: 6a30Bblii ypOBEHb : Y4eOHUK /17151 00pa3oBarenbHbIX opranuzanmii / O. C.
["a6puensu, U. I'. Octpoymos, C. A. Cnaakos. - 4-e u3zf., crep. - Mocksa: [Ipocsermienue,
2022. - 128 c.: uB. mi. - [Ipeam. ykas.: c. 125. - ISBN 978-5-09-088247-7: 550.00 p. -
TeKCT: HemoCpeICTBEHHBIN.



3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

. Xumus: yueOnuk g CIIO. Y. 1. O6mas u Heoprannueckas xumus / E. Y. Tynukun. - 2-e
u31., uctp. u goi. - Mocksa: FOpaiir, 2023. - 385 c. - (IlpodeccuonansHoe oOpa3zoBaHue). -
OBC "lOpaiit". - ISBN 978-5-534-02748-8: 769.00 p. - Tekct: HemoCpeACTBCHHBIN.

HNupopmannoHHBIE pecypcChbl

1. http://www.fcior.edu.ru (PemepanbHbIi IEHTP HHPOPMALIMOHHO-00pA30BaTEIbHBIX
pecypcoB).

2. http://www.window.edu.ru (ExuHoe oKHO JOCTYyIIa K 00pa3oBaTeIbHBIM pecypcam).
3. http://www.st-books.ru (JIyumas yueGHast 1uTeparypa).

4. http://www.school.edu.ru (Poccuiickuii 00pa3zoBatenbHbIi moptai. JJocTymHOCTb,
Ka4ecTBO, A3 (HEKTUBHOCTB ).



https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fcior.edu.ru%2F
http://www.window.edu.ru/
http://www.st-books.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

Kontponb M olleHKa pacKpbIBAlOTCS 4Yepe3 IUCHUILTUHAPHBIE PE3yJIbTaThl, YCBOCHHBIC
3HAHUSA M MPUOOpEeTEeHHbIe O0YYaIOUIMMUCS YMEHHUs, HanpaBieHHble Ha (OPMUPOBAHUE OOIIUX U

po(hecCHOHANTLHBIX KOMIICTCHIIUN

PesynbraTel 00y4yeHus

Tloka3zarenu oleHKH

Tun
MEpOIPUATHI

OLCHOYHBIX

- BJIAQJIETh CHUCTEMOM
XUMHYECKHUX 3HAHUH,
KOTOpast BKJIFOYAET:
OCHOBOIOJIararo1ue

MTOHATHS (XumMuueckui

DIIEMEHT, aTOM, DJIEKTPOHHAS
obosouka aroma, s-, p-, d-

JIEKTPOHHbBIE opburanu
aTOMOB, HWOH,  MOJIEKYyJa,
BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTD,
CTETCHb OKUCJICHUS,
XUMUYECKast CBfA3b, MOJb,

MOJIsIpHass Macca, MOJ'ISIpHBIﬁ

- BIAJICET CHCTEMOM
XUMUYECKUX 3HAHUH, KOTOpas
BKJIFOYACT:

OCHOBOIIOJIAraloIe IOHATHS
(XMMUYECKUW DJIEMEHT, aTOM,
AJICKTPOHHAs 000JI0YKa aToMa,

S-, p-, d-a5eKTpOHHbBIE
opOuTanu ATOMOB, HOH,
MOJIEKYIIa, BAJICHTHOCTD,
DIIEKTPOOTPHULIATEIHLHOCTD,

CTEIEHb OKHUCJICHUS,
XUMHUYECKas  CBA3b,  MOIIb,

MOJISIpDHAsE Macca, MOJISIPHBINA
0o0beM, YIJIEPOAHBIM CKeJeT,

Paznen 1. Tema 1.1

Yernblii onpoc o teme 1.1.
[Ipaktuueckoe 3anstue Ne 1
Tema 1.2

[TpakTudeckoe 3austTue No 2
Tema 1.3.

[TpakTuyeckoe 3ansTue Ne 3

Paznen 2. Tema 2.1.
[TpakTuueckoe 3austue Ne 4
[TpakTrueckoe 3anstue Ne 5
Tema 2.2.

VYerHbli onpoc 1o Teme 2.2.
JlaGopaTtopHoe 3ansiTre Ne |

00BbeM, YTIIEPOJHBIA CKeNeT, | (yHKIHOHAIbHAS rpymnmna,

dbyHKIIMOHANbHAS ~ TpYINa, | paaukai, uzomepus, uzomepsl, | Pasnen 3. Tema 3.1.
panukan, M30MEPUS, | TOMOJOTHYECKHI psan, | IIpaktuueckoe 3anstue Ne 6
U30MEpbl, T'OMOJIOTMUYECKUH | TOMOJIOTH, yrieBojgopoasl, | Tema 3.2.

pAn, TOMOJIOTH, | KUCIOpOoA- U azorcoaepxkainiue | [Ipaktuueckoe 3ansarue Ne 7
YIIEBOIOPOAbI, KUCIOPOJ- U | COEAUHEHUs,  OMOJIOTMYECKU

a30TCoJIeprKaIne aKTUBHBIC Bewecrsa | Paznen 4. Tema 4.1.
COCIMHEHUs, OWOJOTHYECKH | (YTIEBOIBI, KHpBL, Oenku), | YCTHBIN onpoc no teme 4.1.
aKTHBHBIC BEIIECTBA | MOHOMED, nonumep, | Tema 4.2.

(yrneBoabl, KHUpbI, OEJKH), | CTPYKTypHOE 3BeHO, | TecTtupoBanue no teme 4.2.
MOHOMED, MIOJINMED, | BBICOKOMOJIEKYJISIPHBIE [TpakTiueckoe 3ansatue Ne 8
CTPYKTypHOE 3B€HO, | COEMHEHH, ITpakTnueckoe 3ansarue Ne 9
BBICOKOMOJIEKYJISIDHBIE KpUcTajuinyeckass  pemerka, | [Ipaxtuueckoe 3anstue Ne 10
COETMHEHUS, TUNBl  XUMUYecKuX peakmmid | [IpakTuueckoe 3anstue Ne 11
KpUCTANINUECKasi peleTka, | (OKUCIUTENIbHO-

TUIBl XUMHYECKHX pEaKIHMi | BOCCTaHOBUTENbHbIE, 3K30- U | Tema 4.3.

(OKUCIUTENBHO- SHAOTEPMHUUYECKHE,  PEaKIUU | YCTHBIA OTBET Mo TeMe 4.3.
BOCCTAaHOBUTENbHbBIE, DK30- U | HOHHOTO OOMeEHa), pacTBOp,

OHIOTEPMUYECKHUE, PEAKLUU | IIEKTPOJIUTHI, Pazpen 5. Tema 5.1.

WOHHOTO OOMEHa), pacTBOp, | HEAIEKTPOJIUTHI, [TpakTudeckoe 3austue Ne 12
AIIEKTPOJINUTHI, ANEKTPOJINTUYECKAS

HE3JIEKTPOJIUTBHI, JIFCCOITHAITHS, okucauTelb, | Pazgen 6. Tema 6.1.
AIIEKTPOJINTUYECKAS BOCCTaHOBHUTEb, ckopocth | IIpaktuyeckoe 3anstue Ne 13
JTUCCOLMAIUS, OKHCIIUTENb, | XUMUYECKOU peakuuu,

BOCCTAaHOBUTENb, CKOPOCTb | XUMUYECKOE paBHOBecue, | Paznen 7.

XUMHYECKON peakuuu, | TeOpud U 3akoHbl (Teopus | Tema 7.1.

XUMHUYECKOE paBHOBECHE, | XUMUYECKOTO crpoenus | [Ipaktuyeckoe 3anstue Ne 14
TEOpUHU U 3aKOHBI (Teopus | oprannyeckux BemiecTB A.M. | IIpaktnueckoe 3ansatue Ne
XUMHYECKOIO ctpoenust | byrneposa, teopus | 15, 16

OpraHn4eckux BemecTB A.M. | SIEKTPOITUTHYECKOMN




bytneposa, Teopust
AIEKTPOJIUTUYECKON
JIUCCOIUAIINH,
nepuoanueckuil 3akon .M.
MeHnneneena, 3aK0H
COXpPaHEHUS Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIHUYECKUMN SI3BIK
XHMHUH, (hakTONIOTHUYECKHE
CBEIEHUSI O  CBOMCTBax,
cocCTase, MOJTy4YCHU U u

0€30I1aCHOM HCHOJIb30BaHHHU
BaKHEHIIINX

HEOPTraHUYECKHUX 31
OPTraHWYECKUX BEIIECTB B
ObITYy W MpaKTUYECKOU

JACATCIIbHOCTH YCJIOBCKA,
OK1

JUCCOITHAITH, TIEPUOINYECKUMA

3akoH  J.MA. Menneneena,
3aKOH COXpaHEHHUsS MaccChl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHN SI3BIK XHUMUH,
(hakTONOTHYECKHUEe CBEICHUS O

CBOICTBAX, COCTaBe,
MOJIy4eHUH U 0e30MacHOM
UCTIOJIB30BAHUM  BaKHEHIINX
HEOPraHU4YeCKUX u
OpPraHMYEeCKUX  BEIIECTB B
ObITY u IIPaKTUYECKOU

JCATCIIBHOCTH YCJIOBCKA,

- YMETh BBISBJIATH
XapakTEepHblE NPU3HAKH U
B3alMOCBS3b M3YYEHHBIX
IIOHATHUH, [IPUMEHATD

COOTBETCTBYIOIIUE IOHATHUSA
IIPU ONMCAHUM CTPOCHUSA H
CBOMCTB HEOPraHUYECKUX H
OpraHNYECKHUX BEIIECTB U UX

[IPEBPALLCHU; BBISBIIATH
B3aUMOCBSI3b  XHMHYECKHX
3HAHUH C TOHATUSAMU U
MPEACTABICHUAMU  JPYTUX
€CTECTBEHHOHAYYHBIX
IIPEAMETOB;

OK 1

BBISIBIIIET XapaKTEpHbIE
MpU3HAKU U  B3aUMOCBS3b
M3y4YEHHBIX MOHSTUH,
MPUMEHSIET COOTBETCTBYIOIINE
MOHATUA  NpU  ONUCAHUU
CTPOCHUSA u CBOICTB
HEOPraHUYECKUX u
OPraHUYeCKUX BEUIECTB M MX
MIPEBPALLECHUI; BBISBIISICT
B3aHMOCBS3b XUMHYECKUX
3HaHUW C TOHATUSAMH U
MPEJICTaBICHUSIMHU TIPYTUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

Pasznen 1. Tema 1.1
[IpakTuueckoe 3ansitue Ne 1
Tema 1.2

[TpakTaeckoe 3ausTue Ne 2
Tema 1.3.

[Tpaktuyeckoe 3ansTue Ne 3

Paznen 2. Tema 2.1.
[TpakTudeckoe 3austue Ne 4
[TpakTrueckoe 3ansTue Ne 5
Tema 2.2.

JlaGopatopnoe 3ansitue Ne 1

Pa3znen 3. Tema 3.1.
[IpakTuueckoe 3anstue Ne 6
Tema 3.2.

ITpakTnueckoe 3ansarue Ne 7
Tema 3.3.

JlaGopatopHoe 3ansaTue Ne 2
JlaGopartopnoe 3ansitue Ne 3

Paznen 4. Tema 4.2.
TectupoBanue 1o reme 4.2.
IIpakTnueckoe 3anstue Ne 8
ITpakTrueckoe 3ansatue Ne 9
IIpaxTnueckoe 3anstue Ne 10
[Tpaktuyeckoe 3anstue Ne 11
Tema 4.3.

JlaGopatopHoe 3ansarue Ne 4
JlaGopartopnoe 3ansitue Ne 5

Paznen 5. Tema 5.1.
[TpakTuyeckoe 3anstue Ne 12

Pa3nen 6. Tema 6.1.




[TpaxTrueckoe 3anstue Ne 13
Tema 6.2.
Jlabopartopnoe 3ansitue Ne 6

Pasnen 7. Tema 7.1.

IIpakTnueckoe 3anstue Ne
14,15
[TpakTuyeckoe 3anstue Ne 16
[IpakTnueckoe 3ansitue Ne
17,18

- YMETh HCITOJIb30BaTh
HAMMCHOBAHUS XUMHYCCKUX
COCIUHEHUN

MEXIyHApOAHOTO COr03a
TEOPETUYECKOMN u
MPUKJIAHON XUMHUH u
TpUBHUAJIbHbIC Ha3BaHUS
Ba)KHEUIIINX BEILICCTB
(aTHIICH, areTHIICH,
TJIAIICPUH, ¢enon,
dbopmainberum, YKCyCHast
KHMCJIOTA, TJULWH, yrapHbIA
ras, YTJIEKHUCIIBII ras,
aMMHUaK, TrallleHas H3BeCTh,
HeTalleHas HU3BECTD,

HAaUMEHOBAHMUS
XUMHUYECKUX COCIMHEHUN
MEXIYHapOAHOIO coro3a
TEOPETUYECKON U IPUKIAJIHON
XUMHH U TPUBUAJIbHBIE
Ha3BaHUA BOKHENIINX
BEIIECTB (ITHJIEH, AalleTUJIEH,
TJIMICPYH, denon,
bopmanpaerusu, YKCYCHas
KMCJIOTA, TIJIMLIMH, YrapHbIA
ra3, yrJIeKMCIbIA ra3, aMMHaK,
raiieHas M3BecTb, HerauleHas
U3BECTh, INHUTHbEBAas CcoJa H
JPYTUX), COCTAaBJISIET
(opMysbl HEOPraHUYECKUX U

HCIIOJIB3YET

Pasznen 1. Tema 1.2
[TpakTudeckoe 3ausTue No 2

Pa3nen 3. Tema 3.1.
[IpakTuueckoe 3austue Ne 6
Tema 3.3.

JlaGopaTtopnoe 3ansTue Ne 2
JlaboparopHoe 3ansiTHe Ne 3

Paznen 4. Tema 4.2.
TectupoBanue o teme 4.2.
[TpakTrueckoe 3anstue Ne 9
[Ipaktuueckoe 3anstue Ne 10
[IpakTuueckoe 3ansitue Ne 11
Tema 4.3.

MUTBEBAsl COJla U JIPYTUX), | OPraHUYECKHUX BemiecTB, | Jlaboparophoe 3ansitie Ne 4
COCTaBJISITh dbopMynbl | ypaBHEHUs xumuyeckux | Jlabopatopnoe 3anstue Ne 5
HEOPraHUYECKUX 1 | peakiuu, OOBSCHSET  HX

OpraHUYECKUX BEUIECTB, | CMBICI; MOATBEPKAET

YPaBHEHHUS XUMHUYECKUX | XapaKTepHbIE XUMHUYECKHE

peakiuii, OOBSICHATH WX | CBOMCTBa BEIIICCTB

CMBICI; MOATBEPKAATh | COOTBETCTBYIOLIUMU

XapaKTepHble  XMMHMUYECKHE | SKCIIEPUMEHTaMHU U 3allUCIMU

CBONCTBA BEIIIECTB | YpaBHEHUH XAMWYECKHAX

COOTBETCTBYIOLIUMU peakuuii;

AKCIEPUMEHTAaMU u

3aMUCIMU YpaBHEHUN

XUMHUYECKHUX PEAKIIN;

OK 1

- yMETh  yCTAaHABJIMBATh | YMEET ycranaBnuBath | Paszgen 1. Tema 1.2
IIPUHAJIEKHOCTD NPUHAIIIEKHOCTh M3y4deHHBIX | [IpakTnueckoe 3ansTHE Ne 2
M3Y4YEHHBIX HEOPTaHMYECKUX | HEOPTaHMYECKHUX u | Tema 1.3.

U OpraHMYeCKMX BEIIECTB K | opraHuueckux BemecTB K | [Ipaktuueckoe 3anstue Ne 3
ONpENEIEHHBIM KJIACCAM H | ONPENENEHHBIM KjaccaM |

rpynmnam COCIMHEHUH, | IpyIIam coenquHenuil, | Pasnen 2. Tema 2.2.
XapakTepu3oBaTh MX COCTaB | XapakTepu3oBaThb MX cocTaB U | JlaGopaTtopHoe 3anatue Ne 1
U BaXHEWIIHE CBOWCTBA, | BaKHEHIIIHE CBOMCTBA,;

ONIPENEIIATh BUJBl | ONPENEIATh Buael | Paznmen 3. Tema 3.1.
XAMHYECKUX CBSI3€M | XUMHUYECKHX cesa3eil | [Ipaktudeckoe 3anstue Ne 6
(KoBaJyIeHTHas, MOHHas, | (KOBaJeHTHas, nonHas, | Tema 3.3.

MeTajuIn4ecKas, MeTanndeckasi, BogopoHas), | Jlaboparopnoe 3ansTre Ne 2
BOJIOpPOJHAs), TUIIBI | TUIBI kpuctaimuueckux | JlaboparopHoe 3ansitre Ne 3
KPUCTAJUIMYECKUX PEIIETOK | PEIIETOK BemiecTB; | Pazgen 4. Tema 4.2.




BEIIIECTB; KJIacCU(PUITUPOBATH [IpakTuueckoe 3ansatue Ne 9
KIIaCCU(PUITUPOBATH XUMHUYECKUE PEaKIINH; [IpakTuueckoe 3ansitue Ne 10
XUMHYECKHUE PEAKIINH; [TpakTrueckoe 3anstue Ne 11
OK1
Pa3nen 4. Tema 4.3.
Jlaboparoproe 3ansitue Ne 4
Jlabopartopnoe 3ansTue Ne 5
- chopmupoBath | chOPMUPOBAHEI Pazgen 1. Tema 1.1
MPECTaBICHUM: 0 | IpeACTaBJICHHUS: 0 | YcrHbii onpoc no teme 1.1.
XUMHUYECKOM COCTaBISIONICH | XxuMUueckod coctapistomen | [Ipakruueckoe 3ansitue Ne 1
€CTECTBEHHOHAYYHOMU €CTECTBEHHOHAYYHOH Tema 1.2
KapTUHBI MUpPa, POJIM XUMUHU | KapTUHBI MUpa, posin xuMuu B | [Ipaktudeckoe 3anstue Ne 2
B MO3HAHUH SIBJICHUW | MO3HAHWM SIBJICHUU Tipuponbl, | Tema 1.3.
npupozsl, B (GopmupoBanuu | B ¢dopmupoBanun MmbinuieHus | [Ipaktudeckoe 3anstue Ne 3
MBIIUIEHUSI M KYJIbTYpPbl | U KYJIbTYpPhl JIMYHOCTH, €€
JUYHOCTH, ee | GyHKIMOHAIHHON Paznen 2. Tema 2.1.
GbyHKIIMOHATBHOU rpaMOTHOCTH, Heobxomumoit | [IpakTuueckoe 3ansarue Ne 4
IrPaMOTHOCTH, HEOOXOAMMOM | sl pewieHus: mnpaktuueckux | [Ipakruueckoe 3anstue Ne 5
JUISL PEIICHUs MPaKTHYEeCKUX | 3a7a4 u 9KOJIOTHYECKU
3a7a4 M OKOJIOTMYECKH | 000cHOBaHHOro oTHouieHus K | Pazmen 3. Tema 3.1.
000CHOBAaHHOTO OTHOIIEHUS | CBOEMY 3JI0POBBIO u | [Ipaktuueckoe 3anstue Ne 6

K CBOEMY 3JIOpOBBIO H
PUPOIHOI cpere;
OK 1, OK7,IIK 3.5.

MIPUPOIHOM CPEE;

Tema 3.2.
[Ipaktuueckoe 3anstue Ne 7
Tema 3.3.
JlaGopaTtopnoe 3ansTue Ne 2
Jlaboparoproe 3ansiTie Ne 3

Pazgen 4. Tema 4.2.
TectupoBanue no teme 4.2.
[TpakTiueckoe 3ansatue Ne 8
ITpakTnueckoe 3ansatue Ne 9
[TpakTueckoe 3ansatue Ne 10
[TpakTuyeckoe 3anstue Ne 11
Tema 4.3.

JlaGopatopHoe 3ansatue Ne 4
JlaGopartopnoe 3anstue Ne 5

Paznen 5. Tema 5.1.
[TpakTryeckoe 3anstue Ne 12

Paznen 6. Tema 6.1.
[TpakTryeckoe 3anstre Ne 13
Tema 6.2.

JlaGopatopHnoe 3ansatue Ne 6

Pasnen 7. Tema 7.1.

[IpakTnueckoe 3anstme Ne
14,15
[TpakTuyeckoe 3anstue Ne 16
[TpakTuyeckoe 3aHsTHe No
17,18

- YMETh IPOBOANUTH PACUETHI
0 XMMHUYECKHM (opMynam

YMETh MPOBOJMUTH PACUETHI IO
XUMHAYECKUM  (dopMyTIaM |

Pa3znen 1. Tema 1.1
ITpakTnueckoe 3ansTue Ne 1




U YPaBHEHHSIM XHMHUYECKHX
peakuuid ¢ HCHOJIb30BAHUEM

(bU3UIECKUX BEJINYMH,
XapaKTePU3YIOIIHX

BEIIIECTBA C KOJMYECTBCHHOM
CTOPOHBI: MaccChl, oOBeMa
(HOpMaJIbHBIE YCIIOBHSI)
ra3os, KOJINYECTBA
BCIIICCTBA, UCTIOJIh30BATh
CUCTEMHBIE XUMHUYECKHE
3HAHUS  JUIL  TPUHSATHS
pelIeHM B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,

CBA3aHHBIX C BCIICCTBAMHU H
HUX IPUMCHCHUCM,

ypaBHEHUSAM XUMHYECKHX
peakuuii ¢ HCHOJIb30BAHUEM
(bU3mIeCKuX BEJINYMH,
XapaKTEepU3yIOIIUX BEIIECTBA
C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBUSI) Ta30B, KOJIUYECTBA

BEILIECTBA; HCII0JIb30BaTh
CUCTEMHBIE XUMHUYECKHE
3HAHUS TUTSE PUHSTHS
pelmieHnid B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX,

CBJA3aHHBIX C BEUICCTBAMH H
HUX NPpUMCHCHUCM

Pasnen 2. Tema 2.1.
[TpakTuueckoe 3anstue Ne 4
[TpakTiaeckoe 3austue Ne 5

Pa3nen 3. Tema 3.2.
[IpakTuueckoe 3austue Ne 7

Pa3znen 4. Tema 4.2.
[IpakTuueckoe 3anstue Ne 9

Paznen 5. Tema 5.1.
[TpakTrueckoe 3anstue Ne 12

Pa3nen 6. Tema 6.1.

OK1,0K2 [TpakTaeckoe 3ansTue Ne 13
Tema 6.2.
JlaboparopHoe 3ansiTie No 6
- yMeTb IUIAaHUPOBaTb U | yMeeT IUIaHUPOBATh u | Pazpgen 2. Tema 2.2.
BBIIIOJIHATH XUMUYECKHAN | BBIIOJIHATH xumuyeckuii | JlaboparopHoe 3ansTre Ne |
SKCHEPUMEHT (TPEBpPALICHUS | SIKCIIEPUMEHT  (TIpeBpalleHUs
OpraHMYECKUX BEIIECTB IpHU | opraHudeckux BeuiectB npu | Pasgen 3. Tema 3.3.
HarpeBaHuH, NOJIy4eHUE | HarpeBaHUM, nonydyenue | JlabopatopHoe 3anstue Ne 2
THJICHAa W W3y4YCHHE €ro | 3TWieHa u wusydeHue ero | JlaGoparopnoe 3anstue Ne 3
CBOWCTB, Ka4yeCTBEHHbIE | CBOUCTB, KayeCTBEHHbIE
peakiuu  Ha  albACTUIBI, | peakiuu  Ha  anpaerunsl, | Pazmen 4. Tema 4.3.

Kpaxmall, YKCYCHYIO KUCIIOTY;
neHatypanust O€TKOB  Ipu
HarpeBaHuH, I[BETHBIC
peakuuu O€IKOB; MPOBOJIUTH
peaknuMu HOHHOro OOMeHa,
OTIPEeNeNIATh Cpeny BOJHBIX
pacTBOpOB,  KayeCTBEHHBIE
peakuMu  Ha  cy’bgar-,
KapOOHAT- U XJIOPH/I-aHUOHBI,
Ha KaTHOH aMMOHHUS; PeIIaTh
SKCIIEPUMEHTAIbHBIC 3aJauu
nmo TtemMaMm "Meramibl" U
"HemeTtanmnsr") B
COOTBETCTBUH C TIpaBUIAMHU
TEXHUKH O€30MacCHOCTH MpHU
oOpalleHuu C BEIeCTBaMU U
1a00paTOPHBIM
obopynoBaHueM;
NPEACTaBISTh  Pe3yJbTaThl
XUMHYECKOTO HKCIEPUMEHTa
B (opme 3amucu ypaBHEHHI
COOTBETCTBYIOLIMX  pPEaKLUi
U (GOPMYIHPOBATH BBIBOJBI
Ha OCHOBE 3TUX Pe3y/IbTaTOB;
OK 2, OK4

KpaxMall, YKCYCHYIO KHUCIIOTY;
JneHaTypanus  O€IKOB  IpH
HarpeBaHuu, I[BETHbIE
peakuuu O€IKOB; MPOBOJIUTH
peakiMu HOHHOrOo OOMeHa,
OTIPENeNIATh Cpely BOJHBIX
pacTBOpOB, KayeCTBEHHbBIE
peakuuu Ha cyibdart-,
KapOOHAT- M XJIOPU-aHUOHBI,
Ha KaTMOH aMMOHWU:A, PCIIaThb

SKCIIEPUMEHTANbHBIE  3a/1a4yH
no TtemamM "Meramael" #
"Hemeranmsr") B

COOTBCTCTBUU C HpaBI/IJ'IaMI/I
TEXHUKH O€30MacHOCTH TpH
oOparieHun ¢ BeIecTBaMu U

1a00paTOPHBIM
00opynoBaHUEM;
MPEICTABIIATh pE3yJIbTaThI
XHMHYECKOTO IKCIIEPHMEHTA B
dbopMe 3amMcu  ypaBHEHH

COOTBETCTBYIOLIMX PEAKLUN U
dbopmynupoBaTh BBIBOJBI Ha
OCHOBE ATHX PE3YJIbTATOB;

JlaGopaTtopHoe 3ansTue Ne 4
JlaGopartopnoe 3ansitue Ne 5

Paznen 6. Tema 6.2.
JlaGopatopHoe 3anatue Ne 6

- yMeTh  aHAJIU3HUPOBAThH
XUMHUYECKYI0 HH(OPMAIIHIO,

ymeer
XUMHYECKYIO

aHAIM3UPOBATh
UHOpPMaLHUIO,

Pa3znen 1. Tema 1.3.
[TpakTuyeckoe 3anstue Ne 3




MOJIyYaeMyl0 M3  Pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBoi mH(pOpMaIuu, CeTh
WuTepHer u npyrue);

MoJTly4yaeMyl0 W3 Pa3HBIX
HCTOYHUKOB (cpencts
MaccoBoi WH(OpManuu, ceTh
WHTepHer u apyrue);

Pazpnen 3. Tema 3.1.
[IpakTuueckoe 3anstue Ne 6

OK 2 Pa3znen 4. Tema 4.2.
[IpakTuueckoe 3anstue Ne 8
Paznen 7. Tema 7.1.
[IpakTnueckoe 3ansitue Ne
14,15
[TpaxTrueckoe 3anstue Ne 16
IIpakTnueckoe 3anstue Ne
17,18
- BIIAJIETh OCHOBHBIMHU | BJIQJICET ocHoBHBIMH | Pazgen 1. Tema 1.3.
METOJaMHI HAy4YHOTO | METoAaMH Hay4dHOro mno3Hanus | [Ipaktuueckoe 3anstue No 3
MO3HAHUS BEIIECTB U | BEIIECTB U XAMHYECKUX
XUMHUYECKUX SIBJICHUN | SABJICHUHU (mabmonenue, | Paznen 2. Tema 2.1.
(HabnroneHue,  U3MEpEHHE, | U3MEpPEHHUE, skcnepuMenT, | [Ipaktudyeckoe 3ansitue Ne 4
9KCIIEPUMEHT, MOJIETTUPOBAHUE); Tewma 2.2.
MOJIEJTUPOBAHUE); JlaGopatopnoe 3ansarue Ne 1
OK2
Paznen 3. Tema 3.1.
[IpakTuueckoe 3anstue Ne 6
Tema 3.3.
JlaGopaTtopnoe 3ansTue Ne 2
Jlaboparoproe 3ansiTie Ne 3
Pazgen 4. Tema 4.2.
[TpakTryeckoe 3anstue Ne 11
Tema 4.3.
JlaGopatopHoe 3ansatue Ne 4
JlaGopartopnoe 3anstue Ne 5
Paznen 5. Tema 5.1.
[TpakTryeckoe 3anstue Ne 12
Paznen 6. Tema 6.1.
[TpakTuyeckoe 3anstue Ne 13
Tema 6.2.
JlaboparopHoe 3ansTHEe Ne 6
Pazgen 7. Tema 7.1.
[Ipaktuueckoe 3ansitue No
14,15
[TpakTyeckoe 3anstue Ne 16
[Ipaktuueckoe 3ansitue No
17,18
- YMeThb COOJIFOAaTh MpaBuia | COOIIOIAET npaBuna | Pasnmen 2. Tema 2.2.
HKOJIOTUYECKU 9KOJIOTUYECKU Jlaboparopuoe 3ansitue Ne 1

[1€JIECO00PA3HOTO TIOBEICHHS
B ObITy ¥  TpPYyIOBOW
NEeSTeTbHOCTH B IEJIIX
COXPAHEHHUSI CBOETO 3I0POBbS

1Ie7IECO00Pa3HOTO  TTOBEACHUS
B ObITYy ©  TPyIOBOWH
TSI TeTbHOCTH B TEIsIX
COXPAHEHUSI CBOETO 3JI0POBbS

Paznen 3. Tema 3.2.
[IpakTuueckoe 3ansatue Ne 7
Tema 3.3.




U OKpYXKaroUEeh NPUPOTHOU

Cpenbl; YUUTBHIBATD
ONAaCHOCTHL BO3IEHUCTBHUS Ha
JKUBBIE OpraHu3Mbl
OTIpeIeTICHHBIX BEIIECTB,
MMOHMMAsl CMBICJI IOKa3aTelIs
npeaeabHON JIOITyCTUMOM
KOHIICHTpALUU

OK7,IIK 3.5.

U OKpYXarolled MNpUupoaHOMN
CpCAbl; YYUTHIBACT OMNACHOCTH

BO3/ICUCTBUA Ha JKUBLIE
OpFaHI/I3MBI OHpeI[eJIeHHbIX
BEIIECTB, IOHMMAS  CMBICH
IOKAa3aTellst MpeaeIbHON

JOTTYCTUMOM KOHIICGHTPAIUH;

JlaGopartopnoe 3ansitue No 2
JlaGopatopnoe 3ansarue Ne 3

Pa3znen 4. Tema 4.3.
JlaGopaTtopnoe 3ansitTue Ne 4
Jlaboparoproe 3ansiTue Ne 5

Pa3znen 6. Tema 6.1.
[TpakTrueckoe 3anstue Ne 13
Tema 6.2.

Jlabopartopnoe 3ansTue Ne 6

Pasnen 7. Tema 7.1.

IIpaktnueckoe 3anstue Ne
14,15

[TpakTuyeckoe 3anstue Ne 16
[TpakTuyeckoe 3aHsTHe No

17,18
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