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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYUEEHOI'O
IMPEAMETA «XUMMUSA»

1.1. Mecto y4eOHOro mpeaMeTa B CTPYKType OCHOBHOiIi mpodeccHoHAIbLHOM
o0pa3oBaTeJIbHOM MPOrPamMMbI

OOmeoOpa3zoBarenbHas JUCHUINIMHA «XUMHs» H3y4yaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(ecCHOHANBbHON 00pa3oBaTeNbHOM
nporpamMbl 1o npodeccun 15.01.05 Cpapmuk pydyHOW M YaCTHUHO MEXAaHHU3UPOBAHHON CBapKH
(HamI1aBKM))

TpynoeMKOCTh TUCIUIUTUHBI « XUMUS» Ha 0a30BOM YPOBHE COCTaBIsieT 72 yaca, U3 KOTOphIX 64
yaca — 6a30BbIi MOZyJIb (6 pasnienoB) u 8 yacoB — MpodeccuoHalIbHO OPUEHTUPOBAHHOE COJIEPIKaHuE,
npukiagHo Moaynb (1 paszgen), BKIIOYAIOIIUNA MPAKTUKO-OPUEHTUPOBAHHOE COZACpKAHHE 10
npodeccuu 15.01.05 Capuiuk pyqyHON U YACTUYHO MEXAHU3UPOBAHHOM CBApKHU (HAILIABKH).

[TpuknagHOM MOAYINB BKIIIOYAET OAMH paszen. Pazaen 7 « Xumus B OBITY U IPOU3BOACTBEHHOM
NESTCIIbHOCTH YEJIOBEKa» peajn3yeTcsi Ha MaTepHuale KeWCcOB, CBS3aHHBIX C JKOJIOTHYCCKON
0C30MacCHOCThIO U OIEHKON TOCIEACTBHIA OBITOBOM M IPOHW3BOJCTBEHHOHN NESATEIEHOCTH B cepe
CBapOYHOIO ITPOU3BOJICTRA.

[Tepuon oOyueHus u pacupeesieHrue o ceMecTpam onpeenser oopazoBaTelbHas OpraHU3aIus
CaMOCTOSITENIbHO, C YYEeTOM JIOTMKM ()OPMHUPOBAHUS TMPEAMETHBIX pPe3yJabTaToB, OOIIUX H
npo(ecCHOHANBHBIX  KOMIIETEHIIMM, MEXIPEAMETHBIX CBSI3ed C  JIPYrUMH  AUCHMILTHHAMHU
0011eo0pa3oBaTeabHOro U 001IEenpoheCCHOHATBLHOTO HUKIIOB Y4eOHOTO MIIaHa.

1.2. Heaun u miianupyemMble pe3yibTaThl 0CBOCHHUS THCHUTIIHHBI

1.2.1. Heau u 331244 JUCHUINJIMHBI

DopMHUpPOBaHHE y CTYJIECHTOB IPEACTABICHUS O XMMHMYECKOW COCTaBISAIOIIEH E€CTECTBEHHO-
HAay4YHOM KapTUHBl MHUpA KAK OCHOBBI NPUHSATHS PEIIEHUN B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTyalUAX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOJHON Cpere.

3anaum IUMCHUILIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMUYECKUX IPOLECCOB H
ABJICHUM B OKpYKalOLIe cpexe, LEIOCTHOW HAYYHOM KapTUHBI MHUpPA, B3aWUMOCBS3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHMsI COCTaBJISATb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHHUS XUMUYECKUX PEaKLIUN, 00BACHATH UX CMBICI, THTEPIIPETUPOBATH PE3YNIbTAThl XMMHYECKUX
JKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM NPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUN C COOJIOZCHNEM MpaBUi 0€30IacHOTO OOpalIeHUs ¢ BELIeCTBAaMHU U J1a00paTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 Pa3IUYHBIX
HMCTOYHHKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEICTBUS CBOECH AESITENbHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMHUpPOBATH MOHUMAHHUE 3HAYMMOCTH JOCTIKEHUM XUMUYECKON HAYKU M TEXHOJIOTHH JIJIst
Pa3BUTHS COLMATBHOMN U IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTaTbl 0CBOeHHs YueOHoro npeamera B coorBeTcTBHU ¢ @PI'OC CIIO u Ha ocnoBe ®I'OC COO

Koa n Ilnanupyemble pe3yabTaThl OCBOCHH S JUCHUNIHHBI
HAUMEHOBaHU
e
(¢popmupyembl Oomue JucuuniMHapHbIe
X
KOMIIeTeHIH
OK 01. B yacTu Tpy10BOr0 BOCIUTAHMS: - BIAJCTh CHUCTEMOM XHMMHYECKHUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
Bri6upath - TOTOBHOCTh K TpYyIdy, OCO3HAHHE I[IEHHOCTH | OCHOBOIOJAralole MOHATUA (XUMHUYECKUN SJIEMEHT, aTOM, SJIEKTPOHHAas
CTII0COOBI MacTepCTBa, TPYIOIIO0UE; 00oJ104uKa aroma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
pellleHus 3aa4 | - TOTOBHOCTb K  aKTMBHOM  JESATENIbHOCTH | BAJIGHTHOCTb, JJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHCICHHS, XUMHUYeCKas
npodeccuoHall | TEXHOJOTUYECKOW M COIMAILHOM HAIIPABJICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YTIEPOIHBIA CKEJeT,
BHOM CHOCOOHOCTh MHUILIMUPOBATH, IUIAHUPOBAThH U | GYHKIMOHAJIbHAS TPYINA, PaJuKall, H30MEepHUs, U30MEPhI, TOMOIOTUYECKUN
NESTEIBHOCTH | CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO ACSITEIBHOCTD; | Psil, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO/I- U a30TCOACPIKAIINE COSANHEHUS,
MPUMEHHUTETbH | - UHTEpeC K pa3IMYHbIM chepam | OMONIOrMYECKH aKTUBHBIE BellecTBa (yIJI€BOJBI, KUPBI, OEIKHU), MOHOMED,
0 K Pa3JIYHBIM | IPOECCHOHATBHOMN IEATETLHOCTH, IIOJIUMEP, CIPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE  COECOUHEHUS,
KOHTEKCTaM OBiaieHNe  YHUBEPCAJBHBIMH  YYeOHBIMH | KpUCTAJUIMYECKAsl PELIETKA, TUIbl XUMHUYECKUX peakuuil (OKUCIUTEIbHO-
NMO3HABATEJIbHBIMU 1€CTBUAMM: BOCCTAHOBUTEIBHBIE, 9K30-U dHIOTEPMHUYECKHE, PEAKIIMU HOHHOTO O0OMEHa),
a) 0a3oBble JIOTHYECKHUE NeHCTBHSA: pacTBOp, IEKTPOIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHUECKAsT TUCCOLUALNA,
- CaMOCTOSTEIILHO dbopmynupoBaTh U | OKHCJIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMUYECKON pEaKIuu, XUMUYECKOE

aKTyaJIM3UpOBaTh TMPOOJIEMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- YCTaHaBJMBaTh CYIICCTBEHHBIH MPU3HAK WM
OCHOBAaHUA OJ1d CpaBHeHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
0000IIECHHS;

- OmpenessATh e  JICATEIbHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTUKCHHUS,
- BBIIBJIATH SaKOHOMepHOCTH 158 HpOTHBOpeqHH B
paccMaTpUBaEMbIX SIBJICHHSIX;

- BHOCHUTH KOppeKTI/IBBI B JCATCIbHOCTD, OLICHUBATh

3aaaBaTb

paBHOBecHE), TEOPMM M 3aKOHbI (TEOpUS XMMHUYECKOI'O CTPOCHHS
oprannueckux BemecTB A.M. ByriaepoBa, Teopus 53I€KTPOIUTHUECKON
aucconuanuy, nepuoguueckui 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKUE
CBEJIEHUS] O CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€30MacCHOM HCIOJIb30BAHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- yYMETb BBISBIISITH XapaKTE€pHbIE TNPU3HAKKM U B3aUMOCBSI3b H3yYEHHBIX
MOHATHM, TPUMEHSATHh COOTBETCTBYIOIINE MOHSITHS IPU ONUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX U OPraHWYECKUX BEIECTB M WX MpEeBpallleHui;

COOTBETCTBUE pPE3YyIbTATOB LIEISAM, OLICHMBATh | BBIABJIATH  B3aUMOCBS3b  XUMUYECKUX  3HAHUW € IOHATHSAMU U
PHCKH MOCIEACTBUN AEATENBHOCTH; MPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;

- pa3BUBAaTh KPEATUBHOE MBIIIJICHUE [IPU PELICHUU | - YMETb  HCIOIL30BATh  HAMMEHOBAHUSA  XHMMUYECKUX  COCAUHEHUI
KU3HEHHBIX pobsieM MEXIYHAPOAHOTO COK3a TEOPETHYECKOW M TPHUKIATHON XUMUU U
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0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIQJICTh HaBbIKaMHU Y4EOHO-HUCCIIEA0BATEIbCKON 1
MIPOCKTHOM JIEATETbHOCTH, HaBbIKAMU Pa3pellICHUs
npo0Jem;

- BBIIBJISITh NPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIU3UpOBaTh 3ajJlauy, BbIJBUTAaTh THIIOTE3Y €€
pernieHus, HaXOJNUTh apryMEHTBI ISt
JI0KA3aTelIbCTBA CBOUX YTBEPXKIACHUM, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHUS;

- AQHAJIM3UPOBATH IOJYYEHHBIE B XOJE PEIICHUS
3a/1aud  Pe3ysIbTaThl, KPUTUUYECKH OIEHHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- yYMEThb MHTEIpUpPOBaTh 3HAHMUS M3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIBHTaTb  HOBBIE  HIEH,
OpUTMHAJIbHBIE MOJX0/IbI U PEIICHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATEIBHON U COLMATIBHOM MPAKTUKE

npeaiaraTh

TPUBHUAJILHBIC HA3BAHUA Ba)KHEHIITNX BCIIICCTB (E)TI/IJICH, AllCTUJICH, TTIMICPHH,
¢denon, dopmanpaerun, yKCycHas KUCIOTAa, TJIMLOWH, YrapHbld ras,
YTHGKI/ICJIblﬁ ra3, aMMHakK, raamicHasa U3BCCThb, HETallI€CHas1 U3BCCTh, ITMTHCBAsA
colla U JAPYTuX), COCTaBIATH (OPMYJBI HEOPraHUYECKHMX U OPraHUYEeCKHX
BCHICCTB, YPAaBHCHUA XUMHUYCCKUX peaKHHﬁ, OOBACHATH HX CMBICJI,
MOATBEPK/1aTh XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBCTCTBYIOIIMMHU SKCICPUMCHTAMU U 3alIUCAMU ypaBHeHI/IfI XUMHNYCCKUX
peaKnii;

- YMCTLH YCTAHAaBJIMBATb MNPUHAIJIC)KHOCTH H3YUYCHHBIX HCOPraHUYCCKHUX U
OpPraHMYECKUX BEILECTB K OMPEENIEHHBIM KJIacCcaM M TpyIIaM COSAMHEHUM,
XapaKTCPU30BaTh HUX COCTaB H BayKHEHIIIIE CBOfICTBa; OIPCACIIATL BH/bL
XUMHUYECKHUX CBsI3eH (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOAHAS),
THUIIbI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUC
peakuuu;

- chopmupoBaTh MNpEACTaBICHUS: O XUMHUYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHH B TIO3HAHWUU SIBICHUN
npupoasl, B (OPMHUPOBAHWM MBIIUICHUS H KYJAbTYPHl JMYHOCTH, €€
(yHKIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHUS] TPAKTHYECKIX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeE;

- YyMeTh HPOBOJUTH pacyeThl M0 XUMHUYECKUM (QOopMysiaM M YpaBHEHHIM
XUMHNYECKUX peaKuMﬁ C HUCIIOJIB30BaHUEM (1)I/I3I/I‘IGCKI/IX BCJINYHUH,
XapaKTepU3YIOIUX BEIIECTBa C KOJIWYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJsibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMMUYECKHE 3HAHUA JUIsl NPUHATUS PEIIEHUN B KOHKPETHBIX
JKM3HCHHBIX CUTYallMAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnonw3o0BaTh
COBPEMEHHBIC
cpencTBa
MOMCKa,
aHajau3a u
WHTEPIIPETAIH
U uHpopMaruu

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOILECTBEHHOM MpPaKTUKH,
OCHOBAHHOTO Ha aore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJINKYJITYPHOM MHPE;

- YMETh [JIAaHUPOBATH U BBIMOJIHATH XMMUYECKUN SKCIIEPUMEHT (IIPEBPALLICHUS
OpPraHUYECKUX BEILECTB IIPU HATPEBAHUHU, IIOJIyYEHHUE YTUICHA U U3YYEHUE €r0
CBOMCTB, KAUECTBEHHBIC pPEAKIWH Ha albJACTH/IbI, KpaxMajl, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OelIKOB MPU HarpeBaHUU, [[BETHBIC PEaKIUH OENIKOB;
MIPOBOAUTH PEAKIIMM HOHHOTO 0OMEHa, OIpeesATh Cpely BOAHBIX PACTBOPOB,
KayecTBEHHbIE peakIuu Ha cyibdar-, KapOOHAT- U XJIOPHA-aHUOHBI, Ha
KaTMOH aMMOHMUS; PEIIaTh HKCIIEPUMEHTAJIbHBIE 3a/1a4u 110 TemaM "Meramis"
u "Hemertamnpl") B COOTBETCTBUU C MPAaBUIAMU T€XHUKU OE€30MACHOCTH IpHU




"
nHpopMaImoH
HBIC
TEXHOJIOTUU
TUISL
BBITIOJTHEHU S
3aga4
npodeccuoHat
BHOM
JesITeIbHOCTH

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOU
KYJbTYpbl KaK CpEICTBa B3aUMOJIECHUCTBUS MEXKIY
JIFOBMHU U IO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAy4YHOW JAESTEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh ~ MPOCKTHYIO U
HCCIIEIOBATENBCKYIO JIESITEIIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;

OBJlaleHHe  YHUBEPCAJbHBIMH  Y4eOHBIMHU

MO3HABATEJILHBIMHU JAeHCTBUSIMM:

B) padora ¢ ungopmanmei:

- BJIAQJICTh HABBIKAMHU TOJTYYCHUS MH(DOpPMALUU W3
HUCTOYHUKOB Pa3HBIX THUIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3AIUIO U
HHTEpPIpETAINIO HHPOPMALIMK PA3IMYHBIX BUAOB U
(dhopM TpeIcTaBICHHUS,

- co3JaBaTh TEKCTHl B Pa3MYHBIX (Qopmarax c
Y4eTOM Ha3Ha4YeHHs HMHQPOPMALMH U IIEJICBOU
ayIUTOpUH, BBIOMpass ONTUMAIbHYIO  (opMy
MIPEJICTABICHUS U BU3YyaTH3aIUH;

- OIEHUBATh JIOCTOBEPHOCTh, JIECTUTUMHOCTh
uH(pOpMallUK, €€ COOTBETCTBHE TPABOBBIM U
MOPAJIbHO-ATUYECKUM HOPMaM;

- HCIIONIb30BaTh CpPEACTBA HMH(OPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHA B PEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3aIlMOHHBIX  337ad C  COOJIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TMpaBOBBIX U
TUYECKHX  HOPM, HOpM  HWHGOPMAIMOHHON
0C30ITacHOCTH;

- BJIAZICTh HaBbIKAMU PACIIO3HABAHUSA U 3aLUThI
nHpopmanuu, THPOPMAITMOHHOHN 0e30MacHOCTH
JIUYHOCTH,

00palIeHn! ¢ BeIECTBAMHU U JIA00PaTOPHBIM 000pyI0BaHUEM; TIPEICTABIIAT
pe3yNibTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢opMe 3alucu ypaBHEHHM
COOTBETCTBYIOLINX pEaKIUid W (OPMYIHPOBATH BBIBOJABI Ha OCHOBE 3THX
pe3yIbTaTOB;

- YMETh aHAJTU3UPOBATH XUMUYECKYIO HH(POPMAIUIO, ITOJTy4aeMyI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOM uHpopmanuu, cetb IHTepHET u apyrue);

- BJIaJIe€Th OCHOBHBIMHU METOJIaMU Hay4YHOT'O [TO3HAHUS BELIECTB U XUMHUYECKHUX
sBJIeHUH (HaOII0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YyMETh HPOBOJUTH PacyeThl MO XUMHYECKUM (OpMYJIaM U YPaBHEHUSIM
XUMHUYECKUX  PEaKIuil C UCHONb30BaHHWEM  (DU3MYECKUX  BEIUYHH,
XapaKTEepU3YIOIIUX BEIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIB30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHUS JUISl NPUHATHUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTD K CaMOPAa3BUTHUIO, | - YMETh IUTAHUPOBATH U BHITIOJIHIATH XUMUYECKUN SKCIIEPUMEHT (TIPEBpAILICHUS
DddexTuBHO CaMOCTOSITENIFHOCTH U CAaMOOIPEIEIICHHUIO; OpraHMYECKUX BEUIECTB P HArPEBAHUHU, ITOTYUSHHUE STUIICHA U U3yUYEHUE ero
B3aUMOJICHCTBO | -OBJIaJICHUE HaBbIKAMU y4eOHO- | CBOMCTB, KAUeCTBEHHbIC pEaKUUU Ha albJACTUIbI, KpaxMall, YKCYCHYIO
BaTh U UCCIIEIOBATENLCKOM, MPOEKTHOM W COLUANbHOHN | KUCIIOTY; JIeHaTypalus OelIKoB MpU HarpeBaHUM, BETHBIE peakui OEIKOB;
paboraTh B e TeIbHOCTH; MIPOBOJUTH PEAKITUM HOHHOTO OOMEHa, ONIPEICTATh CPEely BOAHBIX PACTBOPOB,
KoJulekTuBe 1 | OBJIaieHne YHHBEPCAJbHBIMHU | KAUECTBEHHBIE peakIuu Ha cylbdar-, kapOoHAT- W XJIOPUI-aHUOHBI, Ha
KOMaH/1e KOMMYHUKATUBHBIMU /IeHiCTBUSAAMM: KaTMOH aMMOHUSI; PeIllaTh IKCIIEPUMEHTAIbHbIC 3a/1a4u 110 TemaM "MeTamib"

0) coBMecTHasl 1esITeJIbHOCTh. u "Hemetamibl") B COOTBETCTBUH C NMPaBUJIaMU TEXHUKH O€30MacCHOCTH TPH

- TMOHUMAaTh W WCHOJB30BaTh MPEUMYIIECTBA | OOpAIIEHUU C BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBaHUEM; PEACTABIISATh

KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOTHI; pe3yNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢GopMe 3alucu ypaBHEHHM

- NPUHUMATH LM COBMECTHOHM JESITEIbHOCTH, | COOTBETCTBYIOIIUX pPEAKUUi u (OPMYIHPOBATH BBIBOJBI HA OCHOBE ITHUX

OpPraHU30BBIBATH U KOOPIAWHUPOBATH JIEHCTBUS IO | PE3yIHTATOB

€¢ JOCTIDKCHHIO: COCTaBJIATh ILIAH JICHCTBHIA,

pacmpeenaTb pojiu ¢ y4eTOM MHEHUN Y4aCTHUKOB

00CYXKIaTh pe3yJIbTaThl COBMECTHOM PaboTHI;

- KOOPJIMHUPOBAaTH W BBHINOJHATH paboOTy B

YCIIOBHSIX peanbHOrO, BUPTYAJIBHOTO u

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISAITb MO3UTUBHOE CTPATETUYECKOE

MOBEJICHNE B PA3JIMYHBIX CHUTYalUsIX, MPOSBISATH

TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJjasiTUBHbIMH

JefcTBUSIMU:

') NPUHATHE ce0s1 M APYTrUX JIOeii:

- IPUHUMAaTh MOTUBBI U apTyYMEHTHI IPYTUX JTHOJAEH

MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH

Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUP C

TIO3HIINH JIPYTOTO YEJIOBEKa;
OK 07. B o0s1acTH 3K0JI0rH4eCKOro BOCIIUTAHUSA: - chopmupoBaTh MpEACTaBICHUSA: O XUMHUYECKOH  COCTaBISAIONICH
CopeiicTBoBaTh | - CHOPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYUYHOW KAapTUHBI MHUpA, POJIM XUMHHU B TO3HAHHWH SIBICHUN
COXpaHEHUIO MMOHUMAaHUE BIHMSHUS COIMATBHO-DKOHOMHYECKHUX | MPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS U KYJIBTYPhl JUYHOCTH, €€

OKpY>Karolen

IIPOLIECCOB ~ HA  COCTOSIHME  TNPUPOAHOW U

(GYHKIIMOHATILHON IPaMOTHOCTH, HEOOXOAUMOM /ISl pelIeHHs PAKTHUYECKUX




CpeIbl,
pecypcocoepex
SHHUIO,
MPUMEHSITh
3HAHUS 00
W3MEHEHUU
KIIUMaTa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,
3P PEeKTHBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

COLIMAJIBHOW  Cpellbl, OCO3HAHHME IJI00AIBHOTO
XapakTepa 3KOJIOrMYECKHX IpolieM;

- IJIJAHUPOBAaHUE M OCYIIECTBICHUE NICUCTBUN B
OKpY’KAIOIIEH Cpele Ha OCHOBE 3HAHMS LeEJeH
YCTOWYMBOI'O Pa3BUTHS 4EJIOBEYECTBA;

aKTUBHOE HENPUATHE JEUCTBUM, IPUHOCSILNX BPEL
OKpY>KalolleH cpere;

- yYMEHHME NPOTHO3UPOBATH HEOJArONpUSATHbIE
9KOJIOTMYECKHUE TOCIEACTBUSA NPEAIPUHUMAEMBIX
NEICTBUI, IPENOTBPALLATD UX;

- pacmmpeHue OIIbITa
9KOJIOTMYECKOH HAIPaBICHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
UCCIIEI0BATENIBCKOM, IPOEKTHONW U COLUAIbHON

JIeITEeIILHOCTH;

JACATCIIBHOCTH

3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO U
MPUPOIHOM CpeJie;

- YMeTh COOIONaTh MpaBUiia KOJOTUICCKH IIEJIeCO00Pa3HOTO MOBEACHHS B
ObITY U TPYHAOBOH JAEATEIBLHOCTU B LIEISIX COXPAHEHMSI CBOETO 3/I0POBBS U
OKpY>Karollle MPUPOJHOW CPEIbl; YYUTHIBATH OIACHOCTh BO3IEHCTBUS HA
JKUBBIC OPTaHM3Mbl ONPENEJICHHBIX BEIECTB, MOHMMAs CMBICI IMOKAa3aTeNs
MpEIEIbHON TONYCTUMOW KOHUEHTPALIMU

IIK




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O NTPEIMETA «XUMMUA»
2.1. O0beM TUCHUILINHBI H BHbI Y4eOHOH padoThl

Bun yueOHo# padoThI O0Bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72

B T.4.

OcHoBHOE coJep:KaHue 64

BT. U..

TEOPETHYECKOE 00yUeHre 30
MPAKTUYECKUE 3aHATUS 24
nabopaTopHEIC 3aHATHS 10

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTHpOBaHHOG CoI€piKaHuEe (conepmaﬂue

NMPUKJIAJTHOT0 MO/YJIfA) 6
BT. U.:

TeopeTuyeckoe o0yueHue 2
IIPAKTUYECKUE 3aHATU 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTnyeckuii IJIaH U COAEPKAHME TUCHUILIUHBI

DopmupyeM
HaumenoBanue Conep:kanue y4eOHOro MaTepuaia (OCHOBHOE H MPO(eCCHOHATLHO-OPHEHTHPOBAHHOE), Ob1en 12COB 1803
pAasesIoB U TeM Ja6opaTopHbIe M MPAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb KOMIETeHIH
"
1 2 3 4
OcHoBHoOE coiepKaHue 64
Pa3zgean 1. OcHOBBI cTPOEHUS BelleCTBA 6

Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenne atomoB | Teoperuueckoe o0yueHmne 2
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHHsi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
lipupozia BaneHTHBIE ~ DIEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAss ~ [PUPOJA  XMMHYCCKOW  CBSI3ML 2
XUMUIECKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOW CBsS3M (KOBAJCHTHAs, HWOHHAs, METaIMYecKasl,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa30BaHUSI

IIpakTHYeckne 3aHATHS 2

Pellenne 3aJaHuii Ha WUCHOJIL30BAaHUE XWMHUYECKONM CHMBOJIMKM M Ha3BaHMH COEIMHEHUH [0

HOMEHKJIATyp€E MEKTYHAPOAHOTO COK03a TEOPETUUECKOW U MPUKIAJHON XUMUU U TPUBHAJIBHBIX HA3BaHU

JUISL COCTABIICHUS! XUMHYECKUX (DOPMYJI JIBYXaTOMHBIX COEIMHEHMIA (OKCUIOB, CYIb(HUIOB, THIAPHIOB U

T.IL.) ¥ APYTUX HEOPTAaHUYECKUX COEAUHEHHM OTIEIBHbIX KJIaCCOB. 2

[NpakTHyecKue 3aJaHus Ha YCTAaHOBJICHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

NEPHOIUUECKUM U3MEHEHUEM CBOMCTB XUMHYECKHMX DJIEMEHTOB M UX COEAMHEHUH B COOTBETCTBHUHU C

nosioskeHrneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Ilepronnyeckuii | [IpakTHYecKkue 3aHATHS 2 OK 02
3aKOH U TabIuIa [Meproanyeckas cucreMa XuMHYeCKuX dseMenToB JI. 1. Menneneesa. @U3nueCKuii CMBICIT
A.1. Menneneena [Mepuoanueckoro 3akona J[.M1. MeHzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUUECKUX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOMKHBIX BEMECTB B COOTBETCTBUH C MOJIOKEHUEM

XHMHYECKOTO dyieMenTa B [leproanueckoii cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUCHUE 5

[Tepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

Pemenue MPAKTUKO-OPUECHTHPOBAHHBIX TCOPETHICCKUX Sa)IaHPII)’I Ha XapaKTCPpHU3alni0 XUMHYCCKUX
aeMeHTOB «MeTalnnniecke / HeMeTaJTHYeCKUE CBOWCTBA, IIEKTPOOTPUIIATETHHOCTh XUMUYECKUX
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3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TTOJIOKEHUEM B MEPUOIUUECKON CUCTEME
xuMudeckux aneMeHToB .M. Mengeneeay

Pa3nen 2. XuMuueckue peakmuu 9
Tema 2.1. Tuner | OcHOBHOe coiepKaHue 4 OK 01
XUMHUYECKHX Teopernueckoe o0yuenune 2
peakuui Knaccugukanus u THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHudeckux BemecTB. CocTaBiieHue
YpaBHEHMH peakluuii COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peaKlHil ropeHus,
OKHCIICHUS-BOCCTAHOBJICHHUSI.
VYpaBHeHUs OKUCIIEHUS-BOCCTaHOBIIEHUS. CTeneHb oKkucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2
CocraBieHre 1 ypaBHUBAHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIHIA METOAOM JICKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOU3BOICTBEHHBIX IIpolLieccax U
KHU3HENIESTEILHOCTH OPTraHU3MOB
IIpakTHyeckue 3aHATHSA 2
KonnyectBeHHble OTHOLIEHHUS B XUMUH. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUETHI 110
YpaBHEHHMSIM XUMHUYECKUX peakmuid. Moib Kak eIuHHIa KOJIWYecTBa BemecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHHs Macchl W 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCHUTENIbHAS 2
IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKLIUH C MCIOIB30BAaHHEM MAacChl, 00beMa
(HOpMaJsIbHbIE YCIIOBHSI) ra30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DNEeKTPOIUTHYCECKA | TeopeTnueckoe 0bydenne 2 OK 04
L IACCOLHAIMA U | Teopys 21eKTPOANTUYECKOM AUccOnUanyi. MOHBL. DIEKTPOIHUTEI, HEAIEKTPOIUTHI. Peakiuu HOHHOTO
MOHHBII 0OMeH obmeHa. CocTaBlieHHE peakIii MOHHOrO OOMeHa MYyTeM COCTAaBJIEHUS UX TOJIHBIX U COKPAIIEHHBIX 2
WOHHBIX YpaBHEeHMH. KHCIOTHO-OCHOBHBIE peakinu. 3a/1aHusl Ha COCTaBJICHUE HOHHBIX PEaKIni
JlabopaTopHble 3aHATHUS 2
JIaGoparopHas paboTa “TUIbI XUMUYECKUX PEaKLIUn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00OPa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2
XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMEHa, OIpeIeIeHUE CPe bl BOIHBIX
pacTBOpOB. 3a/laHNs Ha COCTABIICHHE HOHHBIX PEaKIUi
KonTpouabnas C
TPOCHHE BEIIECTBA U XUMUIECKHE PEAKITUU 1
padora 1
Pazjnen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelIeCTB 15
Tema 3.1. OcHoBHOeE coep:kaHue 4 OK 01
Knaccugukanys, | Teopernueckoe oGydenne 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Ipenmer Heopranuueckoit xumun. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie U clI0kKHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHU/IBL, TUAPOKCH/IBI, KUCIOTHI, coiH). B3anMocBs3b
HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemmecTBa. Kpucrammyeckue n aMmopgpHbIe
BeIeCTBA. TUIBI KPUCTAIIMYECKHUX PEIIETOK (aTOMHAs!, MOJICKYJISIpHAs, HOHHAS, METAJTIMYECKas ).
3aBHCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTb
XMMHYECKOH aKTUBHOCTH BEIIECTB OT BHJAa XMMHUYECKOU CBSI3H U THUIA KPHCTAJUINYECKON PEIICTKH.
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB

HpaKTI/I‘leCKI/Ie 3aHATHUSA

Homenknarypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXO/IS U3 UX XUMUYECKON (HhOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI UCXOS M3 Ha3BaHUS BEIIECTBA 110 MEXKTYHAPOIHOM
(MIOIMAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mpakTHYecKuX 3aJaHUNA MO KIAaCCH(PHUKAIMU, HOMEHKIAType M XHMHYECKUM (Hopmyram
HEOPraHMYECKUX BEUIECTB PA3MYHBIX KJaccoB (yrapHblii ra3, YIVIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIa U IPYTHX): HA3bIBATh U COCTABIISITH (POPMYITbl XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMHYeCKOl HHPOpMAIUK (CPEeICTB MacCOBOM MH(pOopMaIuu, ceth MHTepHET U IpyrHe).
[Tonck nHpopMauu Mo HazBaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyrnam

OK 02
IIK...

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIIIECTB

OcHoBHOE€ CoacpKaHuEe

Teopernueckoe o0yuenune

Mertannsl. O6H_II/IC (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMcTBa MeTauioB. CriocoObl MMOJIYYCHMU. 3HaueHUe
MCTAJUIOB M HEMCETAJIJIOB B IPHUPOAC U KUBHCACATCILHOCTH YCJIOBCKAa W OpPraHU3MOB. KOpp03I/I$I
MCTAJUJIOB: BUABI KOPPO3UH, CIIOCOOBI 3alIUTBhI MCTAJUIOB OT KOPPO3HUHN

Hemeranmnpl. OOmme ¢usmyeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HemeTaioB. KpyroBopoTsl
OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ,
BBICIIUX OKCHUJ0OB U TUAPOKCUIOB

IIpakTHYeckue 3aHATHSA

CocraBiieHnE YpaBHEHMM XMMHUYECKUX DPEAKIHUM C y4acTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMA M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEPU3YIONIUX UX CBOMCTBA.

OK 01
OK 02
IIK...
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 3a/JaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHUE U
0e30macHOe HCIIOJNIb30BaHUE BAXKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M MPAaKTUYECKOM
NeSITeNIbHOCTH YeJIOBEKa

Tema 3.3. OcHoBHoOe coepkaHue 2 OK 01
Unentudukanust | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHM4CeCKUX | JTagoparopHas padota «peHTH(HUKAIMSI HCOPraHHYECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne skCnepuMEHTANIBHBIX 3a7a4 [0 XHWMHYECKHM CBOMCTBAM METAJUIOB W HEMETAJLIOB, IO

PAacIO3HABaHUIO U MOJYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJIOB. 2

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOKCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTtposbHasn .

CBoiicTBa HEOPraHUYECKUX BELIECTB 1
paborta 2

Pa3znean 4. CTpoenue U CBOiiCTBA OPraHNYeCKUX BelleCTB 24

Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccugukanus, Teoperuueckoe o0yueHue 2 IIK...
CTpOCHUE U [TosiBneHue U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [IpenMer oprannyeckoit xumun. Mecto u
HOMEHKJIaTypa 3HaUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
OpTraHUYECKUX XUMHYECKOE CTPOCHHE KaK TOPSAJIOK COSAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.
BEIIIECTB OCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OpraHnyeckux coequHeHuid A.M. bytneposa.

VYriepoaHblid CKENeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO 2

CTpOeHHUs MoJieKyn. M3omepust 1 H30MepBI.

[lonsiTue o @QynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM OPraHUYECKUX

coelMHEeHHI. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCTUHEHUN.

[TonsiTre 00 a30TCOAEPKAMINX COSAMHEHUAX, OMOJIOTMUECKU aKTUBHBIX BEIIECTBax (yrieBojax, sKHpax,

Oenkax M Jip.), BLICOKOMOJIEKYJISIPHBIX COSTUHEHMSIX (MOHOMED, TOIUMED, CTPYKTYPHOE 3BEHO)

I[IpakTuyeckune 3aHATHSA 2

Homenkiarypa opraHnyeckux COEIWHEHHH OTACIBHBIX KJIACCOB (HACHINMICHHBIC, HEHACHIIICHHBIE W

apoMaTHYeCKHUEe YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIBI, abJIETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTIACIBHBIX 9

KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMATHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIuIepuH, (eHon, (GopmanbAerua, YKCyCHas KHCIOTa, TIWIUH). PacdeTsl mpocrenmein
(hOopMyIIbI OpraHuYecKOi MOJIEKYJIbI, HCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CBolicTBa
OpPTaHUYECKHUX
COCIMHEHU I

OcHoBHOe coepkaHue

12

TeopeTn'leCKoe oﬁyqeﬂne

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCcU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psf v obmas popmyia; U3oMepus;
¢du3nyecKre CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI NOJTYYCHHUS):

— TpeJebHbIe YIIIeBOAOPO/IbI (AIKaHbl U IHKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HeTpeIebHbIC (ATKEHBI, AIKUHBI M aJIKaIMEHbI) U apOMaTHUYECKHUE YTIEBOA0POAbl. [ opeHne aneTuicHa
KaK MCTOYHHMK BBHICOKOTEMIEPATYPHOTO IJIAMEHH JIJISl CBAPKU U PE3KU METAJIOB

— KUCIIOPOACOepKAIIUe COeTUHEHHS (CIUPTHI U (eHOIIbI, KApOOHOBBIE KUCIOTHI M A(UPBI, alTbJETUIBI U
KETOHBI, HUpPBI, YIrJeBonbl). lIpakThyeckoe mNpUMEHEHUE OTUICHTIUKONS, TJHIepuHa, ¢eHoa.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MoroIe CBOKWCTBA MbLja

— a30Tco/iepKalue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNku). BricokoMoONeKynapHbIe COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHUE €ro UCIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPTraHUYCCKUX COCIII/IHGHHPJI

HpaKaneCKne 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYYEeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U A(UPHI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€UHEHMS. 3aJaHNs Ha COCTABJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM TIpeBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPIraHUYECKUX COETMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyYeHUsI M Ha3BaHWE OPraHMYECKUX COEJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOM
CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KJIACCOB

JlabopaTopnasi padora

JlaGoparopHas padota “[IpeBpaiieHuss OpraHuYECKUX BEIIECTB IPU HarpeBaHuu".

OK 01
OK 02
OK 04
IIK...
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[Tonydyenue 3THIIeHA U U3YYEHHUE €r0 CBOMCTB. MOIeTMPOBAHUE MOJIEKYJI M XUMHUYECKUX MPEBpaCHUM
Ha IIpUMeEpE 3TaHa, TUJIEHA, alleTUJIEHA U JIp.

Tema 4.3. OcHoBHOE coep:kaHue 6 OK 01
Unentudukauus | Teopermueckoe oGyuenne 4 OK 02
OpTaHIHICCKUX buoopranunueckue coenuuenus. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue OK 04
BCILCCTB, HX YIJIEBOJOB — WCTOYHUK DOSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHUCIOT. 2 IIK...
SHATCHHC 1 [IpeBparenus 6enkoB nuuy B opranusmMe. buonornueckue pynkunu 6enko. buonornyeckue GpyHkIuu
TIPHMCHCHHC B XKHpoB. Posib oprannueckoil XMMUU B pelIeHUH MpobJieM MUIIeBOH 0€30IMacHOCTH
ObITOBO 1 .| Ponp opranmueckoil XMMUU B pEIIEHUU MpOOJIEeM HHEPreTHUecKod Oe30macHOCTH, B Pa3BUTUU
HMPOMSBOACTBCHHOM o 11 HBL, cO31AHMM HOBBIX MaTepHaJIOB, HOBBIX UCTOYHUKOB YHEPIUHU (AIbTEPHATHBHBIE UCTOYHUKU
JICATCIBHOCTH sHepruu ). OnacHOCTh BO3ACHCTBYSI HA )KUBbIE OPTraHU3MbI OPTAaHMYECKUX BEIIECTB OTJEIIbHBIX KIIACCOB 2
Hejopeka (YrneBogoposl, CHUPTHL, (EHOJNBI, XJIOPOPTaHMYECKUE MPOU3BOIHBIC, aJbJCTHIbI M Jp.), CMBICI

MOKa3aTess MPeesbHO TOMYCTUMOM KOHIIEHTPALUU

JlaGopaTopHble 3aHSITHSI 2

JlaboparopHas pabota: “UneHTHUKAINS OPTAHHYECKUX COSAMHEHNUN OTICIBHBIX KJIACCOB™

Wnentudukanus opraHMueCKUX COeIMHEHUHN OTEIbHBIX KIACCOB (Ha MPUMEpPE allbJeruI0B, Kpaxmara,

YKCYCHOM KHUCJIOTBI, O€JIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHUUYECKUX CBOMCTB U XapaKTEPHBIX 2

KauecTBEHHBIX peakiuil. JleHartypamusi Oenka npu HarpeBaHuu. LIBeTHBIE peakiuu OEJKOB.

Bo3HMKHOBEHHE aHATMTUYECKOIO CUTHAlAa C TOYKH 3PEHUS XMMUYECKHX MPOIECCOB MPU MPOTEKAHUU

KayeCTBEHHOW peakllny, MO3BOJISIONIeH NASHTH(PHUIMPOBATh NPEITI0KEHHBIE OPTaHUYECKHE BEIECTBA
Konrpoasnas CtpyKTypa U CBOICTBa OPraHU4YECKUX BELIECTB 2
padora 3

Pa3nea 5. Kunernueckue u TepMoaMHaAMHYeCKHe 3AKOHOMEPHOCTH NMPOTEeKAHUS XUMUYECKUX peaKIui 4

CxopocTh OcHoBHOE coep:kaHue 4 OK 01
XUMHYCCKUX Teoperuueckoe o0yueHue 2 OK 02
peaKkuui. CKkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jMuYHBIX (DAKTOPOB: MPUPOJIBI PEATHPYIOUIUX BEIIECTB, IIK...
XUMHYECKOE KOHIEHTPALlMK pearupymroliux BeLIECTB, TEeMIEpaTypbl W IUIOMIAAM PEAKIMOHHON MOBEPXHOCTH.
paBHOBECHE TernoBbie 3G HEKTH XUMUYECKUX peakIfii. DK30- U SHIOTEPMHUYECKHUE, PEAKLIUH. 9

O6paTuMocCTh peakiuii. XMMHIECKOe PABHOBECHE U €TI0 CMEIIICHHE 10T IEHCTBUEM Pa3INIHBIX (DAKTOPOB

(KOHIIEHTpaIysi pearecHTOB WM TPOAYKTOB pEaKIUH, JaBlICHHWE, TeMIeparypa) [Uisi CO3AaHHS

ONTHMAJIbHBIX YCIOBUN NpOTEKaHUsl XuMuueckux npoueccoB. [Ipunnun Jle Hlatense

IIpakTHyeckue 3aHATHSA 2
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Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHamu3 (AaKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 01

CKOPOCTH XUMHUECKOW PEaKIUH, B T.4U. C TO3ULUI SKOJIOTUYECKHU 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U OK 02

TPYAOBOU JE€SITEIBHOCTH B LIENIAX COXPAHEHUS CBOETO 3/10POBbsI U OKpPY’KaroIleld IpUPOAHOI cpelibl. IIK...

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHuuna Jle-Illarense st

HaXOXKJCHHUs HalpaBJICHUs] CMELIEHHs DPAaBHOBECHS XHUMHUYECKOM peakuuud U aHanu3 (akTopoB,

BJIMSIIOLMX HA CMEIIEHUE XUMUYECKOI0 pABHOBECHS

Paznes 6. PacTtBopbl

Tema 6.1. OcHoBHOE coep:kaHue OK 01
HownsTne o Teoperuueckoe oGyuenue OK 02
pacTsopax PacTBopenre Kak (HU3MKO-XUMHUYECKHMU mporecc. PactBopbl. CrnocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07

PactBOoprMocCTh. MaccoBas 101 paCTBOPEHHOTO BeriecTBa. CMbICI ITOKa3aTells MPeAeabHO TOMYCTUMON IIK...

KOHLIEHTPALUU U €T0 UCII0JIb30BAHUE B OIIEHKE 3KOJIOTM4YECKON O€30MacCHOCTH.

[IpaBuna 3KOJIOTMYECKH LEJIeCOO0OPa3HOI0 IMOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX

COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHOW CPENbl; OMACHOCTh BO3JAEHCTBUS HA KUBbIC

OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PAaCUETHBIX 3a/laHUM Ha pacTBOPBI, UCIIOJIb3yEMbIE B OBITOBOI 1

IIPOU3BOJICTBEHHOM JIESTEILHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE cO/iepKAHNe OK 01
Uccnenosanue JlabopaTopHblie 3aHATHS OK 02
CBOHCTB PacTBOPOB | JTaGoparopHas pa6ota «[IPArOTOBIEHHE PACTBOPOBY. OK 04

[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHLIEHTpalH (C MPAKTUKO-OPUEHTUPOBAHHBIMU IIK...

BOIPOCAMH) U OIPEICNIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIAJTHOTO MOLYJIs1)

Pa3nes 7 Xumust B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BEKa OK 01

Xumust B ObITY H | OCHOBHOE COJep:KaHue OK 02
TPOH3BOACTBEHHOM oy eryryeckoe 0Gyuenme OK 04
JeSITeIbHOCTH » = OK 07
JeITOBCKA Hosgeilmne 1oCTHXEHUST XMMHUYECKOM HAyKH €€ MCIOJb30BaHUE B MPOU3BOJCTBEHHBIX TEXHOJIOTHSIX. o

Hcnonb30BaHre Hay4yHBIX JOCTHMKEHHHM B CBApOYHOM Mpou3BoicTBe. Ponb xumum B obecrieueHuu
HKOJIOTUYECKOM, SHEPreTHUECKOM U MuIeBoil 0e30macHOCTH, pa3BUTUN MeauIMHEL. [IpaBuia noucka u
aHaJiM3a XUMHYECKOM HH(OpMalMM U3 Ppa3IMYHBIX HCTOYHUKOB (Hay4yHass W YydeOHO-Hay4Has
JUTEpaTypa, cpesicTBa MaccoBoil nHdopmarmu, cetb HTEpHET)

IIpakTnyeckue 3aHATHSA
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[Tonck u aHanmM3 KEHCOB O MPUMEHEHNH XMMHUUYECKHUX BEIIECTB U TEXHOJIOTHH B mpodeccuu CBapinuk
3amurta: [IpeacraBieHue pe3ysibTaToOB PENICHUS KEWCOB B (opMe MUHU-IOKIAAA C MPE3CHTAIUEH 10

TeMaM: 4
1. Xumuyeckue TEXHOJIOTMH CBapKu (XHUMHUYECKasi CBApKa)
2. (CpapoyHasi XUMUs: KaKol OHA OBbIBAET U KaK HCIOJIb3YyeTCs?
IIpome:kyTouHasi aTTecTalnus no qucuuninie (1uddepeHupoBaHHbIIH 3a4eT) 2
KouncyabTanuu 2
Bcero 72
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3. YCJIOBUS PEAJIM3AIIMMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIbHOM
JAUCHUIITINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Jisg peanuzanuy mporpaMMbl JUCLUIUIMHBI JOJDKHBI OBITH IPETYCMOTPEHBI CJENYIOIIHE
CIeIMANIbHBIC IOMENICHUS: YUeOHBI KAOMHET XUMUU U/WIHA y4eOHONH XUMHUYECKOU Tab0paTopHH.

OO6opynoBanne yuyeOHOro kadOuHera (HArJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ M MHUHEpalioB, Tabnuia MeHzeneesa,
yaeOHbIe GUIBbMBI, IUGPOBBIC 00pa30BaTEIIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBAMHU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHAs JOCKa, yKa3Ka-TIpe3eHTep st
IIPE3CHTALAMN.

Oo0opynoBanue Jadopatopum U padovYux MecT JIa0OPATOPUM: MEH3YPKH, IHUIIECTKU-
KaIleJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbl, IPEIMETHBIE U ITOKPOBHbBIE CTEKJA, IUIAHLIETHI IS
KaleJbHBIX peakiuii, (uIbTpoBanbHas Oymara, MPOMBIBAJIKH, CTEKISIHHBIE MPOOUPKH, PE3MHOBHIC
npoOku, (OHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC MAJOYKH, INTATHBHI I MPOOHPOK; MEPHEIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHble HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHblE, BaTa, Mapisi, 4acOBbIE CTEKIA,
JNEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBLI, CIIMPTOBBIC TOPENKH, CIIUYKU, MPHOOpP IJIs MOTydeHHUS
ra3oB (win npoOUpKa ¢ ra300TBOJHON TPYOKO#), AepKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
pPEaKTHBOB, pa3fgaTOUYHbIC JIOTKH;, XuMHuueckue crakanbl (50, 100 u 200 mu1); mmaTenu; MUHLETHI;
TUTEJIbHBIE LIUIMIbI; CEKYHIOMEPHI (TaliMepbl), MepHble Ipodupku (Ha 10-20 M) u MepHbIe KOJIObI
(25, 50, 100 u 200 mur), BogsiHas OaHs (WM TEPMOCTAT), CTEKISTHHBIC TTAJIOYKH; KOHHYECKUE KOJIOBI
st TutpoBanHus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU AJs ompeneneHus pH u cranjpaptHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 mi), OropeTKu Juid TUTPOBaHUS, MeAUIMHCKHE puibl Ha 100—150 mu1, nabopaTtopHble W/HUIH
aHAIUTUYECKUE BeChl, pH-MeTphl, CymuabHbIN mKad, U 1p. 1abopatopHoe 000pyI0BaHHE.

3.2. UndopManuoHHoe o0ecriedyeHne peaau3alMu NPporpaMmbl

1. J1ns1 peanuzanuu nporpaMMbl OMOIMOTeUHBIN (POHI 00pa30oBaTeNbHOM OpraHu3aluy 10JKEH
UMETh T[€YaTHbIE W/MJIM D3JEKTPOHHbIE oOpa3oBaTelbHble W HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbBIE /JIsl UCIIOIb30BaHUs B 00pa30BaTEIbHOM IIpoIiecce, HE CTaplie 5 JeT ¢ MOMEHTa
U3JJaHMUS.

2. PekxoMeHyeMble neyaTHbIE W3aHMS TI0 peanu3anuy o011eo0pa3oBaTeIbHON AUCIUTIINHBI
IPEeCTaBICHbl B METOJMUECKUX PEKOMEHALUAX [0 OPraHnu3alui 00ydeHusl.

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJHLHON
JANCHUITINHBI

KoHTponb 1 oreHKa pe3ysbTaToB O0Y4YEeHHsl OCYLIECTBISETCS NMpernojaBaTeieM B Ipolecce
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX padOT, TECTUPOBAHUS, & TAKKE BBIMOIHEHUS
0o0y4aroIUMuUCs MHAUBUIYAIbHBIX 3aJaHUil, MPOEKTOB, HCcileAoBaHUU. Pe3ynbrartel 00y4deHHS
OTIPEACIIAIOT, YTO OOydYaromuecs IOJKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYEHHUS TUCIUIINHBI.

Jns dopMHUpOBaHUS, KOHTPOJISI U OLIEHKU PE3YyIbTaTOB OCBOEHUS Y4YEOHOW JMCIUTIMHBI
UCIIOJIb3YeTCSl CUCTEMa OILIEHOYHBIX MEPOIPHUATHH, NMPEeICTaBIAIOmas cOO0M KOMILIEKC Y4eOHBIX
MEpOTPHUATHHA, COrTIACOBAaHHBIX C pe3ylbTaTaMu 00yueHUs! U chOopMyIHpPOBaHHBIX ¢ yueToM PI'OC
COO (nmpenmetnsie pe3ynbTaThl o quctuminae) u GI'OC CIIO.
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
| | OcHoBHOe conep:kaHue
1 Pa3nes 1. OcHoBBI Popuymposats
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XMMHUYECKHX 3JIEMEHTOB |(HPOpMYJIbl COEAMHEHUI B |XMMHUYECKUX JIEMEHTOB U
U NIPUPOJIa XUMUYECKOH |COOTBETCTBUH CO IPUPOJA XUMUYECKOH CBSI3U.
CBSI3U CTEINEHbIO OKUCIICHUS 2. 3ajiauy Ha COCTaBJICHUE
XUMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOpMyI
UCXO/s U3 BAJIEHTHOCTH U |IBYXaTOMHBIX COEIMHEHUN
AJIEKTPOOTPHUIATEIBHOCTH |(OKCHIIOB, CYIb(MHUI0B, THIPHIOB
U T.1L.).
3. 3aaHus Ha UCIOJIb30BAHUE
XUMHUUYECKON CUMBOJIUKU U
Ha3BaHUU COECTUHEHUH 110
HOMEHKJIaType MEX1yHapOIHOTO
COI03a TEOPETUYECKOH U
HPUKIIAJHON XUMUU U
TPUBHAJIbHBIX HA3BAHUU JJIs
COCTaBJICHUS] XUMUYECKUX
(hopMyIT IBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(QUIOB, THIPUJIOB U T.I1.) U
JPYTUX HEOPTaHUYECKUX
COEIMHEHUI OTAEIBHBIX KJIacCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuma J{.U. XUMHYECKHE JIEMEHTHl B |HEMETaJINYECKHUE CBOMCTBA,
Menneneesa COOTBETCTBHUH C UX INEKTPOOTPHULIATEILHOCTD U

MI0JIO)KEHUEM B
IIEPUOINUYECKON CHCTEME
XUMHNYECKHUX I3JICMCHTOB
J.. Menneneena

CPOJICTBO K BJIEKTPOHY
XHMHYSCKHUX IJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKUX deMeHTOoB JI. 1.
Menneneena.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOJUYECKUM
H3MEHEHHEM CBOMCTB
XHMHYCSCKHUX IJIEMEHTOB B UX
COE€IUHEHHI B COOTBETCTBHUHU C
nojoxxenueM Ilepuonnueckon
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OK/IIK

Monayas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

CHUCTEME.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUYECKHUE 3aaHus Ha
XapaKTePU3aALUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTandyeckue /
HEMETaJNINYECKUE CBOICTRA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX 3JCKTPOHHBIM
CTPOCHUEM M MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XHUMHUYECKHUX DJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHUMHYECKHX pPeakuuid

Konrtpoabsnas padora
«CTpoeHune BelecTsa u
XHMHYECKHeE peaKnn»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBJIATh peaKkiuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIIcHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIIBbHBIC
peakuuu

1. 3agaun Ha cocTaBIIEHHE
YpaBHEHUH PEaKIUM:

— COCIMHEHUS, 3aMCIICHHS,
pasnoxeHusi, 0OMeHa,

— OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKLU C
HCIOJIb30BaHUEM METO/a
ANEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIECTBA HJIM 00bEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEakuu BEIIECTB; PACYETHI
Macchl (00bE€Ma, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CIIM OJTHO U3 BEIIECTB HMEET
npuMecu

2.2

DNEKTPOTUTHYECKAS
JIUCCOLIMALASA U NOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEAKIINH
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHquCKHX BCIIICCTB

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEaKIUii C y4aCTUEM KHUCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MCHECHHMSI
KHCJIOTHOCTH CPEJIBI

2. JIaboparopHas pabota "Tursl
XUMHUYECKUX peakiui"

21




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpuATHI
3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabnas padora
CBOMCTBA CBOMCTBA «CBoOIICTBa HEOPTrAHUYECKUX
HEOpPraHu4ecKUuX HEOpPraHu4ecKUux BelleCTB»
BellecTB BellecTB
3.1 | OK 01 Knaccudukanus, Knaccudumnuponats 1. Tect «HomenknaTypa u
IK.. HOMEHKJIaTypa U HEOpraHUYecKue Ha3BaHHUE HEOPraHUYECKUX
CTpOCHHE BEIIECTBA B COOTBETCTBUU |BEIIECTB UCXOJS U3 UX
HEOPraHUYECKUX C X CTPOCHHEM XUMHYECKOH (HOpMYIIbI UITU
BELIECTB COCTaBJIEHHE XUMUYECKOU
(hopMyIIBI HCXOS U3 Ha3BAHUS
BEILECTBA I10 MEXIYHAPOAHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3aauu Ha pacyeT MacCoOBOM
110J11 (Macchl) XUMHYECKOTO
3JeMeHTa (COeTMHEHHUS ) B
MoJIeKyJie (cMecH).
3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalli1, HOMEHKJIaType U
XUMHYECKHM (hopmyrnam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. IIpakTHyeckue 3aaHus Ha
OIIpEAEICHUE XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBUCHUMOCTH BU/1a XUMHUECKOMN
CBSI3M U TUIA KPUCTAJUINYECKOU
peleTku
3.2 |OK0l |Du3NKO-XUMHUYECKHE YcraHnaBnuBarthb 1. Tect «OcobGenHoctu
OK 02 |cBoiicTBa 3aBUCHUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCH/JIOB,
[K... HEOPraHUYECKUX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
BELIECTB HEOPTraHMYECKUX BEUIECTB [TUAPOKCHUIOB U COJEH».

OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKOU
peleTKu

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM(OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
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OK/IIK

Monayas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBa M MOJTy4EHHE
HEOPraHUYECKHUX BELIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHMYECKUX
BEIECTB

Uccnenosats
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIECTB

1. ITpakTHKO-OpPUEHTHUPOBAHHBIC
3aJJaHHUsA 110 COCTABIIEHUIO
XUMHUYECKHUX PEaKIUi ¢ ydacTHEeM
HEOPTaHWYECKHUX BEIECTB,
WCIIOJIb3YEMBIX JIJISL UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

Pa3nen 4. Ctpoenue u
CBOliCTBa
OpPraHu4YecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

Konrtpoabnas padora
«CTpoeHHne U CBOMCTBA
OPraHHYecKHX BellecTB)

4.1

OK 01
IIK...

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKUe BEIecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

1. 3aganus Ha cocTaBlIeHHE
HA3BaHUN OPTraHUYECKUX
COEMHEHUI 10 TPUBUATILHON WU
MEXKTYHapOIHOMN
CHUCTEMATUYECKON HOMEHKJIAType.
2. 3amaHus Ha COCTaBJICHUE
TIOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.

3. 3aaum Ha onpezeneHue
npocreien GopmyIibl
OpPTaHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 DJIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04
IK...

CBolicTBa OpraHMYECcKUx
COEeTMHEHNN

VYcranaBauBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEILIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMMUYECKUX PEaKIUN
C YYaCTHEM OPTaHUYECKUX
BEILIECTB HA OCHOBAaHUHU UX
COCTaBa U CTPOCHHS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA 1
T€HETHYECKOM CBSI3HU
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTrHble 331244 11O
YPaBHEHUSIM PEAKLUH C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JIaboparopnas paboTa
“IIpeBparieHust OpraHu4eCKUX
BELIECTB [IPX HArpeBaHUU"
43 | OK01 |Unentudukamus Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHBIE
OK 02 |opraHMYeCKUX BEILECTB, [KAUECTBEHHBIE PEAKLUN  |3a/laHus 10 COCTABIICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IIK... IIPUMEHEHUE B OBITOBON |COETUHEHUH OTAEIbHBIX |OPraHUYECKUX BEILIECTB, B T.4.
Y IIPOM3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JEATEIIBHOCTH YEJIOBEKA UICHTU(QUKALMU B OBITY U
IIPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentrduxaiuss OpraHn4ecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pa3nean S. XapakTepu3oBaTh
Kunernueckue u BJHSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpPoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKnui
XHMHUYECKHX peakuui
5 | OKO01 CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumil. XUMHUYECKOE |BIMSHHME KOHLEHTPALUN |TEOPETUUYECKHUE 3a1aHUS HA
IIK... paBHOBECHE pearupyromux BeuecTB U |aHaau3 GakTOpOB, BIUSAIOUIMX HA
TEMIEPATYPbI HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHYECKON
XUMHUYECKHUX PEaKLnn peakuuu. IIpakTuko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHbBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHIEHTpauuu Bemiects, |lllaTenbe 1ig HaxoXkACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIIEPATYPHI HA PaBHOBECHSI XUMUYECKON PEAKIIUU
CMEIEHNE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath HCTHHHBIE
Pa3zgea 6. PacTtBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpHI pacTBOpPOB.
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
IIK ... 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a1aHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOACTBEHHOM ESITEIBHOCTU
YeJoBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK ... HUCTUHHBIX pacCTBOPOB

Il | IlpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IepP KaHue (Copep KaHue MPUKJIATHOTO MOYJIs1)

7 Pa3pen 7. OuenuBarth mociaeaAcTBHA |3amuUTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
JAesITeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

JKO0JIOTHYECKOI

0e3omacHocTH
OK 01  |(Xumus B ObITy U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02  |mpou3BOACTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 |medarenbHOCTH YENOBEKa |IPOU3BOJCTBEHHOMN JESITEIIbHOCTH)
OK 07 JeSATEIbHOCTH YeloBeKa ¢ |Bo3MOKHbBIE TEMBI KEHCOB:
IIK ... no3uiuii sxonorudeckor |1. [lorennenue kinmara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THIPATOB CO JIHA OKeaHa.

2. Bynymue marepuaisl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBsle maTepuaisl A
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pPacCTUTENBHBIX MTPENapaToB

25




	1.  ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ»
	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ»
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ

