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1. OBILIIASI XAPAKTEPUCTUKA PABOYEW ITPOIPAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI «XUMMS»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpPo(ecCHOHATbHOI
00pa3oBaTe/IbHOI MPOrPaMMBbI

O6mieobpazoBaTeabHas IUCIUILIMHA «XHUMHS» U3ydaeTcs Ha 6a30BOM ypPOBHE B
00111e00pa30BaTeIbHOM IIMKJIE Y4YeOHOro IIJlaHa OCHOBHOM TMpodhecCHOHAIBHOM
o0Opa3zoBaTeILHON TPOTPAMMBI.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIET 72 4aca,
13 KOTOPBIX 64 yaca — 6a30BbI MOYJIb (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MO b
(1  pasmen), BKIOYAKONIUKA  TPAKTUKO-OPUEHTHUPOBAHHOE  COJEpKaHUE IO
CHEIHUATBHOCTH.

[IpukmagHOW MOAYJb BKIIOYACT OAWH pasjaen. Pasmen 7 «Xumus B ObITY H
MIPOU3BOJICTBEHHON JESATEIbHOCTU YEJIOBEKa» pPEANU3yeTCs Ha MaTepualie KeicoB,
CBSI3aHHBIX C IKOJIOTMYECKOW OE€30MacHOCThIO M OIICHKOM MOCIENCTBUI OBITOBON U
MPOU3BOJICTBEHHON JEATEIBHOCTH, IO OTpaciasM Oyayiieid mnpodeccuoHanbHOMI
JEATEIIbBHOCTH O0y4aroIIuXCsl.

1.2. llesiu ¥ uIaHMpPYeMble Pe3yJabTAaThl 0CBOEHH S JUCIHUILIUHBI

1.2.1. lean u 3aga4y JTUCHUILIMHBI

DOpMHUPOBAHUE Yy CTYJICHTOB IIPEICTABJICHHUS O XHUMHYECKOM COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHHUI B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO NTOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JTUCUUIJINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SBJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTAaBJISATH (OPMYJIbl HEOPTAaHMYECKUX U OPTaHUYECKUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pPE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCTIIEPUMEHTAJILHBIX UCCIICIOBAaHUH C COOII0O/ICHUEM MPaBUiI 0€30MacHOTO 0OpalleHus
C BEIIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh WH(OpPMAIMI0 XHMHYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH NIEATETLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) copmupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTH)KCHHN XMMHUYECKOW HAyKU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 TTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocaose ®PI'OC COO

Koa u Ili1anupyemblie pe3yabTaThl 0CBOCHUSA IUCHMILIMHBI

HANMEHOBAH

ue
(l)opn:;pyeM Oo6mme JAucuuruinHapHbIe
KOMIIeTeH U

i
OK 07. B o0J1acTH 3K010rM4YECKOro - chopMHUpPOBATH MPEJICTABICHUSA: O XUMHUYECKON COCTaBIISIONIEH
CopneicTBoBa | BOCIIMTAHUSA: €CTECTBEHHOHAYYHOM KAPTUHBI MHUpPa, POJIM XHMHUU B MO3HAHUU
Th - cOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM | ABJICHUN MPUPOABI, B (POPMHUPOBAHUU MBILIUJICHUS U KYJIbTYpPBI
COXPaHEHUIO | KYJIbTYPBHI, MMOHUMAaHUE BIIMSIHUS | TUYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM ISt
OKpY’Kalollle | COIMaJIbHO-DPKOHOMUYECKUX TPOIECCOB HA | PEIICHUs] MPAKTUUYECKUX 3a/1ad U IKOJIOTMYECKH O0OOCHOBAHHOTO
1 cpenpl, COCTOSIHUE TPUPOAHOM W COUMAIBHOW | OTHOLIEHHUS K CBOEMY 3I0POBBIO U IPUPOJHOM CPEAE;
pecypcochep | cpelbl, OCO3HaHUE TII00abHOTO XapakTepa | - YMETh CcoOJIIoJaTh MNpaBujia HKOJOTUYECKH I1eJ1ecO000pa3HOro
€XKECHMUIO, AKOJIOTMYECKUX MTPOOIIeM; MOBEJICHUS B OBITY U TPYAOBOU JEATEILHOCTH B IIEJISX COXPAHEHUS
IIPUMEHSATH - [UIAHUPOBAHME W  OCYLUECTBJIEHUE | CBOETO 3J0POBbS U OKPYKAIOWIEH ITPUPOJHOM CPEIbl; YUYUTHIBATh
3HaHUA 00 JICUCTBUI B OKPYKAIOIIEH CpElIe HA OCHOBE | ONTACHOCTh BO3/ICMCTBUS HAa KUBBIE OPraHU3MbI OIPEACICHHBIX
W3MEHEHUM | 3HAHUS LEJed YCTOMYMBOIO PA3BUTHS | BELIECTB, IIOHUMAsl CMBICH ITOKa3aTessl NPEAEIbHOU JOIYCTUMOU
KJIUMATa, YEeJI0BEUECTBA; KOHLICHTpALUU
MIPUHIATIBI aKTHUBHOE HETIPUATHE JICUCTBUM,
OCpEKIIMBOT | IPUHOCAIIUX BPEI OKPYKAIOIICH Cpeie;
0 - YMEHUE MPOTHO3UPOBATH
MIPOU3BOJICTB | HEOJIArONMPUSITHBIC JKOJIOTUYECKUE
a, MOCTIECICTBUSA MPENPUHUMAEMBIX
3¢ (pexTuBHO | ACHCTBUH, NPEeIOTBPAILATH UX;
NEWCTBOBAaTh |-  pacCIIMPEHUE OMbITa  JAEATEIbHOCTH
B AKOJIOTUYECKOW HAPABJICHHOCTH;




Ype3BbIYAlH
BIX
CUTYaIUAX

- OBJIa/ICHHE HABBIKAMU y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHON U
COLIMAJILHOM JIESITEILHOCTH;




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJLHOM

JAUCHUITIJIMHBI «XUMUWUS»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bua yuyeOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 60
BT. 4..

TEOpEeTHYECKOe 00yUeHUE 30
NPAKTUYECKUE 3aHATUSA 16
nabopaTOpHBIE 3aHATUS 14
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 12
(conpep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4.

TEOpEeTUYECKOe 00yUeHUE 8
MPAKTUUYECKUE 3aHITUS 4

IIpome:kyTouHas arrectaums (3a4eT)




2.2. TemaTuyecKMi IJIAH M COJAEPKAHUE TN CIUTIHHBI

HaumeHoBaHu
e pasienoB u Conep:xkanue yueOHOro MmaTepuasa (OCHOBHOE H npoq)eccnonaﬂbnou-opneHTnpOBanﬂoe), O0bem
TeM JIa0OpaTOpPHbIE U MPAKTUYECKHE 3aHATHSA, TIPUKJIATHOH MOIYJIb 4acosB
1 2 3

OCHOBHOE CoJIep:KaAHUE 64

Paznen 1. OcHOBBI CTPOCHHS BelleCTBA 6

Tema 1.1. OcCHOBHOE co/iep:KaHue 4

Ctpoenue Teopernueckoe o0yueHnmne 2

aTOMOB CoBpemeHHass MoJeiab CTpoeHUs aToMa. CHMBOIMYECKUM SI3bIK XUMHUH. XUMHUYECKUH HIIEMEHT.

XUMHAYCCKUX DnekTpoHHas KoHpurypaims atoMa. Kinaccudukanus XMMHYECKUX 3JIEMEHTOB (S-, P-, d-3JIeMEHTHI).

DJICMEHTOB U (BajeHTHbIE  3JEKTPOHBL.  BaleHTHOCTb.  DNEKTpPOHHAs  NpPUPOAA  XHUMHUYECKOM  CBSI3H. 2

npupojaa DIIEKTPOOTPHUIIATEIFHOCTh. BuIbl XuMHUYecKoW CBs3M (KOBajJeHTHas, HOHHAS, MeETallInyecKas,

XUMHYECKOW  |BOmOpOHAs) U CLIOCOOKI €€ 00pa3oBaHus

CBA3N IIpakTHyeckue 3aHATHS 2
Pemienne 3amaHuii Ha WMCIIOJIB30BAaHWE XHUMHUECKOM CHMBOJMKA W Ha3BaHUM COCAMHEHHUU IIO
HOMEHKJIATYPE MEXIYHAPOJHOIO COK3a TEOPETHUYECKOW M MNPUKIAJIHOW XMMHUU W TPUBHUAJIBHBIX
Ha3BaHWU ISl COCTABIICHUS] XUMHUECKUX (POPMYIT ABYXaTOMHBIX COSAMHEHUH (OKCUIOB, CYIb(OUIIOB,
TUAPUIOB U T.11.) U IPYTUX HEOPTAHUYECKUX COEAUHEHUN OTIEIbHBIX KIaCCOB. 2
IIpakTrueckue 3aaHNsl HA YCTAHOBJICHHUE CBS3U MEXIY CTPOCHUEM aTOMOB XMUMHUYECKUX JIEMEHTOB
Y NIEPUOJIMYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCIMHECHHUI B COOTBETCTBHH C
1oJjiokeHneM [leprnoandeckoi CuCTEMBI.

Tema 1.2. OcHOBHOE co/iep:KaHue 2

ITepuognyecku | IllpakTHyeckue 3aHATHUS 2

1 3aKOH U [lepnoanueckas cucreMa XuMu4ecKkux diieMeHToB J[.1. Menaeneea. @U3nUeCKU CMBICIT

tabmauua JI.M.  (Tlepumoauueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX

Mennenecsa AJIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKECHUEM 2

XUMHUYECKOro 31eMeHTa B [lepuoanueckoit cucreme. MUpOBO33pEHUECKOE U HAYUYHOE 3HAUCHUE
[Tepunoanueckoro 3akona J[.1. Menneneesa. [Iporuossl I.11. Menaeneea. OTKpbITHE HOBBIX
XUMHUYECKHX DJICMEHTOB.




Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYCCKUX 3a/ITaHUM HAa XapaKTEPU3AIMI0 XUMUUYECKUX
3JIEMEHTOB « MeTalTnyecKue / HEeMETAITHISCKHIE CBOMCTBA, SJICKTPOOTPHUIIATEILHOCTD XUMHUCCKUX
3JIEMEHTOB B COOTBETCTBUHM C MX DJICKTPOHHBIM CTPOCHHUEM H ITOJI0KEHHUEM B MEPHOIMIECKOM
cucTeMe XumMuueckux ayeMeHToB /.M. MenneneeBay

Paznen 2. XuMuvecKkue peakiuu 10
Tema 2.1. OcHOBHOE co/Iep:KaHue 4
Turmbr Teopernueckoe 00yueHmne 2
XUMHYCCKUX Knaccudukanus u TUITBI XUMHYECKUX PEaKIUiA ¢ y9acTHEeM HeopraHndeckux BemecTB. CocTaBlieHHe
peaKIuii YpaBHEHUH peaklnii COCTUHEHUS, Pa3I0KEeHUs, 3aMeIeHUs, 0OMEHa, B T.4. peaKlUuil TOpeHus,
OKHCIICHUSI-BOCCTAHOBJICHUS.
YpaBHEHUST OKHUCIICHUS-BOCCTAaHOBIICHUS. CTeneHb OKUCIIeHNs. OKUCIIUTENb U BOCCTAHOBUTEIIb. 2
CocraBieHue 1 ypaBHUBaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA METOIOM IEKTPOHHOTO
Oananca. OKUCINTENbHO-BOCCTAHOBUTEINIbHBIE PEAKLIMU B IPUPO/IE, IPOU3BOICTBEHHBIX IpoLEccax U
KU3HEAECATEIbHOCTH OPTaHU3MOB
IIpakTHyeckue 3aHATHS 2
KosmnuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIEC 3aKOHBI B XMMUU U PACUYETHI IO
YPaBHEHUSIM XUMHYECKUX peakuuid. Monb Kak eIMHUIA KOJWYECTBA BeliecTBa. MoisipHas macca.
3aKOHBI COXpPaHEHHUS] MAcChl M SHEPTUU. 3aKoH ABoraapo. MoiapHblil 00beM ra3oB. OTHOCUTEIbHAS 2
IJIOTHOCTH Ta30B. PacyeTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIUHI C HCIOJIb30BAHUEM Macchl, 00beMa
(HOpMaJbHBIE YCJIOBHSI) ra30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE co/iep:KaHue 4
Onexrponutrie | TeopeTnueckoe odyueHne 2
CKas Teopus dNEKTPOIUTUYECKON AUCCOMAalrU. IOHBIL. DNEKTPOIUTHI, HEANEKTPOIUTHL. Peakimm HOHHOTO
aucconuanus 1 |oomena. CocTaBieHHE peaKkIMii HOHHOTO OOMEHa MyTEM COCTABJICHHS MX TMOJHBIX U COKPAIICHHBIX 2
MOHHBIA OOMEH  |1oHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE peaKlUK. 3aJaHNsl HA COCTABIEHUE NOHHBIX PEaKIUi
JlaGopaTopHble 3aHATHS 2
JlabopatopHas pabota “THUIBl XUMUYECKUX PEAKITUI .
HccnenoBanue TUIIOB (110 COCTAaBY M KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCs BEIIECTB) U 9

MPU3HAKOB XUMHUUECKHUX peakiuid. [[poBeneHmne peakiuii HOHHOTO 0OMeHa, ONpeIesIeHue CPEIbl
BOJIHBIX PACTBOPOB. 3a/1aHWsI HA COCTABJIEHNE MOHHBIX pEaKIMi




Kourpoabnas

paGora 1 CrpoeHue BenecTBa 1 XUMHYECKUE PEAKIINT 2
Pa3znea 3. CTpoeHue ¥ CBOHCTBA HEOPTAHMYECKHUX BEIIECTB 16
Tema 3.1. OcHOBHOE co/Iep:KaHue 4
Knaccupuxanus | Teoperudeckoe ooydeHue 2
, HOMEHKIIATypa |[IpeaqmeT Heopranudeckoi xumun. Kimaccudukaiys Heopranndeckux BemecTB. [IpocThie U ClIoKHBIC
" CTPOCHUEC BeliecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIIECTB (OKCHUIbI, TUAPOKCUIBI, KUCIOTHI, COJIN).
HCOPraHU4CCKH |B3anMOCBA3b HEOPTaHMYECKUX BEIIECTB. ATpEraTHble COCTOSIHUS BelecTBa. Kpucramumueckue u
X BCIICCTB aMmopdHbIe BellecTBa. TUIBI KPUCTAIUTMYECKUX PEIIECTOK (aTOMHAsl, MOJIEKYJIIpHasi, HOHHAs, 2
MeTaJlJInyecKas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTBA OT TUIA KPUCTATUTMYECKON PEIICTKHU.
3aBUCUMOCTh XMMHYECKOW AKTUBHOCTH BEILIECTB OT BUJa XMMHUYECKOW CBS3U U THUIIA
KpucTaInuecKor pemetku. [IpuunHbl MHOr0OOpa3us BEIECTB
IIpakTHyeckue 3aHATHS 2
HomMmenknaTypa HeopraHn4eCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOISI U3 UX XUMUYECKOU (POPMYJIBI
WJIM COCTABJICHUE XUMHUYECKON (DOPMYIIbl UCXOs U3 Ha3BaHUs BEIIECTBA 10 MEKyHAPOIHOM
(UIOITAK) wnu TpuBUaIbHOM HOMEHKIATYpe.
Pemienne mpakTUYECKUX 3alaHUM MO KJacCU(PUKAIMU, HOMEHKJIAType U XUMUYECKUM (dopmyJiam
HEOPraHMYECKUX BEILECTB PAa3IUYHBIX KJIACCOB (yrapHbId ras, yIJIEKHUCIBIM ra3, aMMuak, ramieHas 2
W3BECTh, HETAIllEHas W3BECTh, MHUThEBAas COJla W JPYrUX): Ha3blBaTh U COCTAaBIATH (POPMYJIBI
XMMHUYECKUX BEIIECTB, ONMPEACIATh TPUHAIICIKHOCTD K KIIacCy.
Ncrounnku xumudeckoit nHpopMaiuu (CpeicTB MaccoBor nHMopmaiuu, ceth IHTepHET u ApyTHe).
ITouck nadopmalmy o Ha3BaHUSIM, UJICHTU(PHUKATOPAM, CTPYKTYPHBIM hopMysiam
Tema 3.2. OCHOBHOE co/Iep:KaHue 8
dusuko- Teopernueckoe 00yueHune 6
XUMHYCCKUC Metamiel. O0mIme (bnaneCKHe 1 XUMHAYECKHE cBOMCTBA MeTaJu10B. CI10cO0bI MOJy4YeHHUs. 3HAYCHHUE
CBOHCTBA METAJJIOB M HEMETAJUIOB B NPHUPOJE M KU3HEACATEIBHOCTU YEJIOBEKAa M OpraHu3MoB. Kopposus 2
HEOPraHW9ICCKU |METaJIOB: BUJIBI KOPPO3UHU, CIOCOOBI 3aIIMTHl METANIOB OT KOPPO3UHU
X BCIICCTB Hemerammpl. OOmue ¢du3nyeckue W XUMHUYECKHE CBOMCTBA HEMETAJIOB. THIMYHBIE CBOWMCTBA
HemerauioB [V— VII rpynn. Knaccudukanmss u HOMEHKIATypa COCIMHEHHM HEMETaJIJIOB. 2

KpyroBopoTbl OMOTE€HHBIX JIEMEHTOB B IPUPOIE




XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHM4CCKUX BCIICCTB (OKCI/I,Z[OB, T'HAPpOKCHUIOB,

KHUCJIOT, COJICH 1 JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX 2
COCJIMHEHUH, BBICIIIMX OKCHJIOB U TUAPOKCHJIOB
IpakTnyeckue 3aHATHUS 2
CocraBieHue ypaBHEHHN XUMUYECKUX PEAKIUN C YYaCTHUEM IMPOCTHIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAVIOB U HEMETAJUIOB; OKCHUIOB METAJUIOB, HEMETAUIOB U aM(OTEpPHBIX 3JIEMEHTOB;
HEOPTraHWYECKUX KHUCJIOT, OCHOBAaHUW U aM(pOTEPHBIX THAPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3yIOIINX UX CBOMCTBA. 2
Pemenne npakTuko-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA CBOMCTBA, COCTaB, IOJIyYEHUE U
0€30I1acHOE HCMOJb30BAHUE BAXKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE co/lepKaHHue 2
Wnentudukany | JlaGopaTopHbIe 3aHATHS 2
! JlabopatopHas pabota «aenTudukains HEOPraHMUECKUX BEIIECTBY.
HCOPTaHUYCCKH |PemieHnEe SKCHEPUMEHTANIBHBIX 3a7a4 MO0 XUMHUYECKUM CBOMCTBAM METAJJIOB U HEMETAIIOB, IO
X BCIICCTB PACO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUN METAJUIOB U HEMETAJLIIOB. 2
Nnentudukaius HEOPraHUYECKUX BEIIECTB C UCIOJIb30BaHUEM HMX (PU3MKO-XMMHUYECKHUX CBOWCTB,
XapaKTEePHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuu Ha Ccyibdar-, kKapOoHAT- U XJIOPUI-
AHHMOHBI, HA KATUOH AMMOHUS
KourpoJubHas .
CBOlCTBa HECOPTaHUYECKUX BEILIECTB 2
pabora 2
Pasznen 4. CTpoeHHe M CBOHCTBA OPraHNYECKHX BelIeCTB 24
Tema 4.1. OcHOBHOE co/iep:KaHue 4
Knaccuduxarus | Teoperuueckoe 00ydenue 2
, CTPOCHHC 1 [TosiBeHHE M pa3BUTHE OPTAHUYECKON XUMUM KaK Hayku. [Ipenmer opranmueckon xumuu. Mecto u
HOMCHKJIATYPA |3Hau€HUE OPraHUYECKOM XMMHUHU B CUCTEME €CTECTBCHHBIX HAYK.
OPTaHUYCCKUX | XMMHYECKOE CTPOCHHUE KAaK IMOPSAIOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH. 2
BCIICCTB OCHOBHBI€ TOJIOKEHUS] TEOPUH XUMUUECKOTO CTPOCHUSI OpraHnueckux coennHenuii A.M. byTieposa.

YraepoaHbIii CKeJIET OpraHWYeCKOM MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMHUUYECKOIO
CTpOCHUs MOJIEKYJ. MI30Mepusi U H30MeEpHI.




[Tonarue o ¢yHknuoHANbHOW Tpynme. Pamwkan. IlpuHnumel KiaacCuHMKAMM OpPraHUYECKUX
coeMHEHU. MexIyHapoaHas HOMEHKIATypa W MPUHIUIBI HOMEHKJIATYphl OpPraHUYeCKUX
coenuaeHnid. [loHsaTHEe 00 a30TCOAEpPKANTUX COCTUHEHHUSX, OMOJOTHYECKHM AaKTHBHBIX BEIIECTBAX
(yrneBomax, >kupax, Oenkax W JIp.), BRICOKOMOJEKYJISIPHBIX COCAUHEHUSX (MOHOMED, IOJMMED,
CTPYKTYPHOE 3BEHO)

IlpakTnyeckune 3aHATHS

HoMmenknaTypa opraHM4ecKUX COCAMHEHUN OTACIBbHBIX KJIacCOB (HACHIIEHHBIC, HEHACHIIIICHHBIE U
apoMaTHUYECKHE YTIIEBOJOPOIbI, CIIUPTHI, (PEHOJIBI, aJIbJICTHUIbI, KETOHbI, KApOOHOBBIE KUCIIOTHI U JIp.)
CocrapiieHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJI OpPraHUYECKUX BEIICCTB OTJICIbHBIX
KJIACCOB, HCIMOJIb3ys HMX Ha3BaHHUS 110 CHCTEMAaTUYECKOM M TPUBHAILHOM HOMEHKIIATYpe (PTHIICH,
alleTUJICH, TJIUIepuH, (eHol, Gopmaabaeru/l, YKCyCcHas KHCIoTa, TNIMIMH). PacueTsl mpocreitmei
(GhOopMyJIbI OPraHMYECKON MOJIEKYJIBI, HCXOs U3 3JIEMEHTHOI0 cocTana (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COCJIMHCHMH

OcHoBHoOE€ CoACpPKaHue

12

Teopernueckoe 00yueHune

OU3NKO-XUMUYECKHUE CBOMCTBA OPraHMYECKUX COEIUHEHMH OTAEIbHBIX KJIAacCOB (OCOOEHHOCTH
Kjaccu(uKanuu W HOMEHKJIATYpbl BHYTPH KJacca; TOMOJIOTHYECKUU psn U olmas (opmyna;
n30Mepus; pr3ndecKkrne CBONCTBA; XUMUYECKHE CBOWCTBA; CIIOCOOBI TTOJTYICHHS ):

— TIpe/ieNIbHbIE YIIeBOAOPO/IbI (JIKaHbl M LUKJIOAJKaHbl). 'OpeHrne MeTaHa Kak OJAMH U3 OCHOBHBIX
MCTOYHHMKOB TEIJIa B IPOMBIIIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YTIEBOJAOPOI0B, HAX0XKICHHUE
B IIPUPOJAE U IPUMEHEHHE AJIKAHOB;

— HeIpenebHble (AJKEHbI, aJIKUHBbl M aJKaJUeHbl) W apoMaTHYeCKue YIJIeBOAOpojbl. I'opeHune
AIICTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHMU JUIs CBAPKU U PE3KU METAIIIIOB

— KHUCIIOpOJICONIep)KaIue coequHeHus: (CnupThl U (EHONbl, KapOOHOBBIE KHUCIOTHI U 3(UPHI,
aNBJICTUBI U KETOHBI, KUPBI, YIIIeBObl). [[pakTueckoe MpuMEeHEHHE STUIICHTIIMKOJIS, TJIMIICPUHA,
denomna. [lpumenenue Gopmanbaeruaa, aleraibAeTru/1a, YKCYCHON KHUCIOThI. Mblla KaKk COJIM BBICIIIAX
KapOOHOBBIX KHUCIOT. Morolue CBOMCTBA MbLIa

— a30TcojepXkallfe COeIWHEHUS (aMMHblI W aMHUHOKHCIOTHL, Oejku). BbicokoMoseKyasipHbIe
COEIMHEHHUSI (CHHTETUYECKHE U OMOJOTMYECKU-aKTUBHBIE). MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anus TUIEHa KaK OCHOBHOE HAIIPABJIEHUE €r0 UCIOJIb30BaHUS.

I'eHeTryeCKas CBSA3b MEXKAY KJIACCAMU OPTAHUYECKUX COCTMHEHUN

IIpakTHYeCKHe 3aAHATHS




CBoiicTBa OpPraHMYECKUX COCIUHEHUN OTIEIbHBIX KJIacCOB (TpUBHAIbHAS U MEXIyHApOHAs
HOMEHKJIATypa, XHMUYECKHUE CBOMCTBA, CITOCOOKI TTOJTyICHHS ): TIPEICTIbHbIE (ATKAHBI U IUKJIOATKAHBI ),
HeTpeeNbHbIC (AIKEHBI, aTKUHBI U AJIKQAUEHbI) U apOMAaTUYECKUE YTIIEBOIOPOIbI, CIIUPTHI U (DEHOJIBI,
KapOOHOBBIC KHUCJIOTHI ¥ JGUPHI, aIbJACTUABI W KETOHbI, AaMHHBl W aMHHOKHCIIOTHI,
BBICOKOMOJICKYJIIPHBIE COCIMHEHUA. 3a/laHUsl HA COCTABJICHUE YPAaBHEHUU XUMUYECKUX PEAKIUU C
Y4aCTHEM OPTaHWYECKHUX BENIECTB HA OCHOBAHWUH MX COCTABA M CTPOCHUS

CocraBneHue cxem peakiuuid (B TOM 4YHCIE [0 TNPEIJOKEHHBIM IEMOYKaM IpEBpallCHHI),
XapaKTEPU3YIOIIMX XUMUYECKHUE CBOMCTBA OPraHUYECKUX COSTUHEHUN OT/IETbHBIX KJIACCOB, CIIOCOOBI
UX TOJYyYEHUS W HA3BAHUE OPraHMYECKUX COCOUHEHHUM IO TPHUBUAJIBHONW WJIM MEKIYHApOIHOU
CUCTEMAaTUYECKON HOMEHKIATYpe.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COCAMHEHUN OTIEIbHBIX KJIACCOB

JlabopaTopHas padora

JlaGoparopnas padota “IIpeBparieHrss OpraHUIECKUX BEIISCTB IIPH HarpeBaHUM'".
[lonydyenne »>TuieHa W M3YYEHHE €ro CBOWCTB. MOJEIUPOBAaHUE MOJIEKYJ W XUMHUYECKUX
MPEeBPaAlICHU HA TPUMEPE ITAHA, STHJICHA, AllETUJIEHA U JIP.

Tema 4.3.
Nnentudukaru
ST OPraHUYECKHUX
BEIIECTB, NX
3HA4YEHHUE U
IIPUMCHCHHE B
OBITOBOH U
MIPOM3BOJICTBEH
HOH
NeATEIILHOCTH
yeJoBeKa

OcHOBHOE coaepxkaHue

»

Teopernueckoe 00yueHmne

buooprannueckue coenuHenus. [IpuMenenne u OuojiorHyYeckas pojb yrieBojoB. OkucieHue
yTIE€BOJOB — HCTOYHHMK OJHEPTUU KUBBIX OpraHu3moB. OOJacTH TPUMEHEHUS aMUHOKUCIIOT.
[IpeBpamienuss OeNKOB MUIM B Opranusme. buosnormyeckue (QyHkimu OenkoB. buonorumdeckue
dbyHK1MU KUpoB. Posik oprannueckoil XuMuu B pelIeHUH MPoOJIeM MUIIEBON 6€30MacHOCTH

Ponp opranmyeckoil XMMuUM B peHIEHUU MNPOOJIEM IHEPreTUUEeCKON O0e30MacHOCTH, B Pa3BUTHHU
MEJUIIMHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX MCTOYHHUKOB DSHEPruu (aJbTepHATUBHbBIC
UCTOYHUKHM HHepruu). OmacHOCTh BO3JCUCTBUS HA >KUBBIE OPraHU3Mbl OPTAaHUYECKUX BEIIECTB
OTJCNIBHBIX KJIacCOB (YIJIEBOJOPOJbI, CHUPTHI, (HEHOJbI, XJIOPOPTraHUYECKHUE MPOU3BOHBIE,
aJIbIETUABI U JIP.), CMBICI TOKA3aTENsl MPEAEIBHO TOMYCTUMOW KOHIIEHTpAuU

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota: “UnenTudukaiuss opraHuueCKuX COCTMHEHUN OTACIbHBIX KJIACCOB”™
Wnentudukaius opraHUYeCcKNX COSAWHEHHMN OTICNBHBIX KJIacCOB (HAa TpUMEpe ajbJCTHJIOB,




KpaxMalia, YKCYCHOM KHUCJIOTBI, OSIKOB H T.II.) C UCIIOJIb30BaHUEM UX (DH3UKO-XMMHUYCCKHX CBOMCTB U
XapaKTepHBIX KAa4eCTBCHHBIX peaknmi. [leHaryparus Ocnka nmpu HarpeBaHuu. lIBeTHBIC peakiuu
O0cnKoB. BO3HMKHOBEHHE AHAIIMTHYECCKOIO CHUTHANA C TOYKH 3PCHHS XUMHUYCCKHUX IIPOICCCOB MPH
MIPOTCKAHUM KAUYEeCTBEHHOM  pCaKIMH, IO3BOJIONICH HIASHTU(PHUIMPOBATh  IPEII0KCHHBIC
OpraHWYEeCKHe BEIIECTBA

KonTposbHas o ——. . 2

paora 3 PYKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

Pasnea S. Kunernueckue v TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKNX PeaKIuii- 4

CkopocTb OcHOBHOe coaepxkaHue

XUMHUYECKUX

pEaKIU. 4

XUMHUYECKOE

paBHOBECHE
Teopernueckoe o0yueHue 2
CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PAKTOPOB: MPUPOJLl PEATHMPYIOLUIUX BEIIECTB,
KOHICHTPAIIMMA PEAarupyrolmx BEIIECTB, TEMIEPATypbl U IUIOMAAA PEAKIUOHHON MOBEPXHOCTH.
Ternnoble 3((HEKTh XUMUYECKUX PEAKIUN. JK30- U SHAOTEPMUUYECKHE, PEAKIIUH. 2
OG6paTuMOCTh peakiuii. XUMHUYECKOEe PAaBHOBECHE M €ro CMENIEHHE IOJ JASHCTBHUEM Pa3IMYHBIX
(dakTopoB (KOHIIEHTpAIlUsi pPEareHTOB WU TMPOAYKTOB pEakiMM, JaBJICHHUE, TeMmIlepaTypa) s
CO3JIaHUs ONITUMAJIBHBIX YCIIOBUM NPOTEKaHUs XUMUUYECKUX Tpoueccos. [Ipuniun Jle [larenbe
IIpakTnyeckue 3aHATHS 2
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHaiIu3 (PaKTOPOB, BIMUSIONIMX Ha W3MEHEHHE
CKOPOCTU XUMHUUYECKON PEaKIINH, B T.Y. C MO3UILIMI HKOJIOTMYECKH LIeeCO00Pa3HOT0 MOBEICHUS B OBITY
Y TPYJIOBOM JAEATEIBHOCTHU B LEJSAX COXPAHEHHS CBOETO 3I0POBbs U OKPYKAIOIIEN PUPOAHOUN CPEIBI. 2
Pemenne npakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense s
HAXOXXJICHUSl HAIpaBIICHUS CMEIICHHUS PABHOBECHS XMMHUUYECKOM peakiuu W aHaiu3 (HaKTOpOB,
BJIMSIFOIIMX HA CMEMIEHUE XUMUYECKOTO PABHOBECHS

Pa3pea 6. PacTBOpBI 4

Tema 6.1. OcHOBHOe coJiepKaHne 2

IousTue 0 Teopernyeckoe o0yueHue 2




pacTBopax PactBopenue kak ¢usnko-xumuueckuii npouecc. PactBopsl. CiocoObl MpUTOTOBICHUSI PACTBOPOB.
PactBopumocTs. MaccoBasi 107 pacTBOpeHHOro BemiecTBa. CMBICT TMOKa3aTens MpeaeiabHO
JOMTYCTUMOM KOHILIEHTPAIIMHU U €r0 UCTIOJIb30BAHUE B OLICHKE SKOJIOTMYECKOM O€30MMacCHOCTH.
[IpaBuiia KOJIOrMYECKH 11E€I€CO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOM NIESITEIBHOCTH B IIEJSIX 2
COXPaHEHMS CBOETO 3/I0POBbsS M OKPYKAIOIICH MPUPOHOM Cpeibl; OACHOCTh BO3/ICHCTBUSI HA )KUBBIC
OpraHu3Mbl OMPE/ICICHHBIX BEILIECTB.
Penienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3alaHUIN HA PaCTBOPHI, UCIIOIb3YEMbIE€ B OBITOBOI
Y TPOM3BOJICTBEHHOM JESITEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cO/Iep:KaHue 2
Uccnenosanue |JlaGopaTopHbIEe 3aHATHS 2
CBOWICTB JlaGopaTopHas padota «IIpuroroBneHne pacTBOPOBY.
pacTBOpOB IIpurotoBneHue pacTBOpOB  3adaHHOM  (MaccoBoM, %) KOHIEHTpauuu (C  IPaKTHKO- 2
OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONIPEACIICHUE CPEIbl BOJHBIX PaCTBOPOB.
Peuienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlepP:KaHue (CoAepKaAHNEe NPUKJIATHOTO MOTYJIS)
Paznean 7. XuMus B ObITY M IPOU3BOJICTBEHHOM NeSITEJIbHOCTH Y€J10BEKA 6
Xumust B GbITY  |OCHOBHOE COIepiKaHHe 6
H Teopernueckoe 00yueHue 2
POU3BOACTBCH | Hopeiimme NOCTHXEHMS XHMHYECKOH HAyKM M XMMHYECKOH TeXHOmorwu. Poik XuMuu B
HOH o0ecTieYeHUN AKOJOTHUECKOM, YPHEPreTUUEeCKON M MHUIIEBOM OC30MaCHOCTH, PAa3BUTUHU MEIMIIMHBI. 5
ACATCIBHOCTH | [Ipapuiia MOMCKAa M aHAlM3a XMMUYECKONM MH(pOPMAIMU M3 PasIMYHBIX WCTOYHHMKOB (HaydHas U
ICTIOBCKA y4eOHO-Hay4YHast JUTEPATypa, CPEICTBA MACCOBOM MH(MOpMaInu, ceTh FIHTEpHET)
IIpakTnyeckune 3aHATHS
[Touck m aHanu3 KeCOB O MPUMEHEHMH XMMHUYECKUX BEIIECTB M TEXHOJOIMH C yuyeToM Oyayiuein
npoeCCUOHANILHONM ~ JICSITEIBHOCTH IO TeMaM: BaXHEWINIME CTPOUTENIbHBIE  MaTepuallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpackH, CTEKJIO, KepaMHKa, MaTepuaybl [Js JJICKTPOHUKH, 4

HaHOMATEepHUAJIbl, TEKCTUJIbHbIC BOJOKHA, WCTOYHUKH SHEPrUU, OPraHUYECKUE W MHUHEPaIbHBIC
yIno0peHusl, JICKaApCTBEHHBIC BEIICCTBA, OBITOBAS XUMHUS.
3amurta: [IpeacTaBieHne pe3yapTaToOB peneHrs KeicoB B hopMe MHUHH-TOKIIAa C MPE3CHTAIHEH

IIpomesxkyTouHasi aTTecTauus Mo IMCUMUILIHHE (3a4€T)




Bcero
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3. YCJI10BUsA PEAJIM3AIINN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI
3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbHO-TEXHUYECKOMY

odecre4eHnI0

Jist  peanuzanMyd TPOrpaMMbl  JUCIHUIUIMHBL JOJKHBI OBITH TMPEIYCMOTPEHbI
CIIENYIONINE CHEIUATbHBIC MOMEIICHHS: Y4YeOHBIH KaOWHET XWMHHM W/WIA y4eOHOU
XUMHUYECKOM J1abopaTOpUH.

O6opynoBanne y4eOHOro KaOuHera (HALJISAJAHBbIE TOCO0UN): HAOOPHI
IIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ, MOACIH KPUCTAIUTMUECKUX PEIIETOK, KOJUICKIIUU
IIPOCTBIX U CJIIOKHBIX BEIIECTB U/WIIM KOJUIEKIIUU TOJMMEPOB; KOJIJIEKIIHSI TOPHBIX MTOPOJT
U MUHEpaJioB, Tabiuila MeHaeneeBa, yueOHble (GUIbMBI, IUPPOBbIE 00pa30BaTEIbHBIC
pecypchl.

Texnunueckne cpeacrBa  O0y4YeHHsI:  KOMIIBIOTEp €  yCTpPOMCTBaMHU
BOCIIPOM3BEIICHUS  3BYyKa, TMPHUHTEP, MYJBTUMEIHA-TIPOCKTOP C  DKPAHOM,
MYyJIbTUMEINIHAS TOCKA, YKa3Ka-TPE3CHTEP IS MTPE3CHTAIINN.

O6opynoBanune saGoparopum W PpadoUnMx MecT JadOPATOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYTMbl, MPEIMETHbIE U TOKPOBHbIE
CTEKJIa, TJIAHIICTHl JIJIs KaneJdbHBIX peakiuii, (UIbTpoBalibHass OyMara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TPOOKH, POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIE
MaJI0YKH, MMTATUBHI I MPOOUPOK; MEPHBIC MIJIMHIPHI, BOPOHKH CTCKJISTHHBIC, BOPOHKH
nenurtenbHble unHapudyeckue (50-100 M), cTynku ¢ nectukom, papopoBbie YalIKy,
MAHIETHI, (UIABTPH OyMaXkHbIe, BaTa, Mapisl, YacOBBIC CTEKJIA, JJICKTPOIUIMTKH,
71a0opaTOpHBIC IMITATUBBI, CHUPTOBBIE TOPEIIKH, CITMYKH, PUOOP JJIS MOTYUYCHUS Ta30B
(w1 mpobupka ¢ Ta300TBOJHON TPYyOKOM), AepKaTeau JJis MPOOUPOK, CKISTHKU JIJIst
XpaHEHHsI PEaKTHUBOB, pa3AaTOYHbIC JOTKU; XuMudeckue crtakansl (50, 100 u 200 mn);
MIMaTeNId; TUHIETHI; TUTEIbHBIC IIUIIIBI; CEKYHAOMEPHI (TaliMephl), MEPHbIE MPOOUPKH
(7a 10-20 M) u mepubIe KOJIOBI (25, 50, 100 u 200 M), BoastHast OaHs (MU TEPMOCTAT),
CTEKJISIHHbIE MaJOYKH; KOHWYECKHEe KOJObl juisi TuTpoBanus (50 u 100 wmn);
WHIUKATOPHBIC TOJOCKHU JJIs omnpeaesieHus pH W cTanmapTHas WHAMKATOpHAS IIKaa,
yHUBEpCAIbHBIA UHIMKATOP; nuneTku Ha 1, 10, 50 ma (vwim no3aropst Ha 1, 5 u 10 mn),
OIOpETKH JIJIsl TUTPOBaHUS, MeauIIMHCKHe mmpuilbl Ha 100—150 mut, maGopaTopHble u/umm
aHAIUTHYEeCKUE Bechl, pH-meTpbl, cymwibHBIA TMKad, W JOp. JabopaTopHOE
o0opy0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl
OcHOBHBIE JIEKTPOHHbIE U3IaHUS

1. Xumusa : yueOHUK aiia cpenHero mnpodeccruoHaibHOro obOpaszoanus / FO. A.

Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; mox oOuieit pegakuueit

I'. H. ®aneeBa. — 2-e u3m., mepepad. u gom. — Mocksa : U3narensctBo HOpaiit,

2022. — 431 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-9916-



7723-3. — TeKcT : ANeKTPOHHBIN

2.

XUMMUAL.

3a1auHUK

ydyeOHOe mnocolue s CpeaHero mnpodecCuoHaIbLHOTO

obpazoBanmsi / 10. A. Jlebenes [u ap.] ; mox obmelt pemxakiueii I'. H. ®aneeBa. —

MockBa

obpazoanue). — ISBN 978-5-9916-7786-8. — Tekct

W3narensctBo FOpaiit, 2022. — 236 c. — (IIpodeccuonansuoe

Oo6pazoBatenbHas iardgopma KOpaiit [caitT].

AIEKTPOHHBIN //

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBHOU JUCIUIIJINHBI
KoHTposnb 1 onieHKa pe3ynbTaToB 00y4YeHHs] OCYLIECTBIISECTCS MPENOIaBaTEIEM B

npoliecce MPOBeICHUS MPAKTUYECKUX 3aHATUN U TA0OpaTOPHBIX paboT, TECTUPOBAHUS, a
TAK)K€  BBIIIOJIHEHHUS  OOYYAIONIMMHUCS  WHAUBUIAYAIbHBIX  3aJaHUil, MPOEKTOB,
uccie0Bannil. Pe3ynbTarsl 00ydeHus: ONpEACIIsIoT, UTO 00yUaroIIuecs 10KHbI 3HATh,
MIOHKUMATh U AEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUCHUS TUCIUIIINHBI.

Hns dbopmupoBaHuUsi, KOHTPOJS U OIICHKH pe3yJIbTATOB OCBOCHUSI y4eOHOMU
JUCHUIUINHBL UCIOJb3YETCSI CHCTEMA OILICHOYHBIX MEPOIPUATHH, MPEICTABISIONIAS
co00l KOMIUIEKC yU4eOHBIX MEPONPUITHI, COTJIACOBAaHHBIX C pe3yJbTaTaMu 00yUYEHUS U

chopmynupoBadHbix ¢ yaetoM @I'OC COO (npeameTHbIie pe3yabTaThl O TUCHUTIINHE)

u ®I'OC CIIO.

JIEMEHTOB U
npupona
XUMHUYECKOU CBA3U

COCJIMHECHUH B
COOTBETCTBHH CO
CTENEHBIO OKUCIICHUS
XUMHUYECKUX
2JIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
AJIEKTPOOTPHUIIATEIILHO
CTH

OK/IT | Moayas/Pa3nen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yuyenust .
K Ma MEpPONPUATHH
1.1 | OK 01 |Crpoenne atomoB  |CocCTaBisiTh 1. Tect «CTpoeHne aTOMOB
XUMUYECKUX XUMHUYECKUE (POPMYJIIbI | XUMHUUECKHUX JIEMEHTOB U

PUPOAA XUMUYECKOU
CBSI3I».

2. 3agaun Ha COCTaBJICHUE
XUMHUYECKux Ghopmyi
JIBYXaTOMHBIX COEIUHECHUHN
(okcHua0B, CyIb(PUIOB,
TUJIPUJIOB U T.11.).

3. 3aganus Ha
HCIOJIb30BaHNE XUMHYECKOM
CHMBOJIMKHM M Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIaType
MEKIYHAPOJIHOTO CO03a
TEOPETUYECKOU U
MPUKIAJHON XUMUU U




OK/I1

Moayas/Pa3znen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

TPUBUAJIBHBIX HA3BAaHUU JJIs
COCTaBJICHUS] XUMHYECKHUX
dbopMyI1 IBYXaTOMHBIX
CcOoeMHEHU (OKCUIOB,
CyJb(pUI0B, TUAPUIOB H T.II.)
U JPYTUX HEOPTaHUYECKUX
COEAMHEHUN OTIEIbHBIX
KJIaCCOB

1.2

OK 07

[lepunoanueckuii
3aKOH U Ta0IuIa
J.1. MennaeneeBa

XapakTepu3oBaTh
XAMUYECKHUE
BJIEMEHTHI B
COOTBETCTBHUHM C UX
MTOJIOKEHHUEM B
MEPUOTUYECKON
CUCTEME XUMHUYECKHUX
anemenTtoB [[. 1.
MenneneeBa

1. Tect «MeTtammueckue /
HEMETAJJIMYECKHUE CBOMCTBA,
3JICKTPOOTPULIATEIILHOCTD U
CPOJACTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B
MEPUOANYECKON CUCTEME
XUMHYECKHUX 3aemeHToB 1. 1.
MenaeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHUE CBS3U MEXKITY
CTPOEHHUEM aTOMOB
XMMHUYECKHUX DJIEMEHTOB U
MEPUOANYECCKUM U3MEHCHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U UX COCOUHCHUMN
B COOTBETCTBHUH C
MTOJI0KEHUEM
[Tepuoanyeckoit cucreme.

3. [IpakTuko-
OPUECHTHUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUsI Ha
XapaKTepU3aLHI0
XUMHUYECKHUX DJIEMEHTOB:
«Mertannuueckue /
HEMeTaJlJINUeCKHUe CBOMCTBA,




OK/I1

Moayas/Pa3znen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

AIEKTPOOTPUILIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKUX IIIEMEHTOB
J.1. MenneneeBa»

2.1

OK 07

THIBI XUMHUYECKHUX
peakuin

CocTaBisaTh peakiuu
COCIUHCHUS,
pasyioxkeHust, 0OMeHa,
3aMelleHus,
OKHCJIUTEIILHO-
BOCCTAHOBUTEJILHBIE
peaKIuu

1. 3agaum Ha cocTaBleHHE
YPaBHEHUN pEaKIIUi:

— COEMHEHUS, 3aMEIICHUS],
pazyioxeHusi, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIbHBIX
peaKiuii C UCOJIb30BAHUEM
METOJa JIEKTPOHHOTO
Oananca.

2. 3agauu Ha pacyeT MacChl
BEIllECTBA UM 00BEMA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
WM 00BEMY OJTHOTO U3
Y4acTBYIOIIIUX B pEaKUU
BEIIECTB; PACYETHI

Macchl (00b€Ma, KOTHMIecTBa
BEILIECTBA) MPOTYKTOB
peaKkIuu, ey OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DIIEKTPOIUTAYECKAS
JUCCOIHAIINS U
MOHHBIN 0OMEH

CocTaBiITh
ypaBHEHUS
XUMUYECKUX PEAKITUU
MOHHOI'0 0OMEHa ¢
y4acTHEM
HEOPTaHUYECKUX
BEILIECTB

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
pPEAKLHM C y4aCTUEM KHCIIOT,
OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTHU CPEJIbI

2. JJabopatopHas pabota




OK/I1

Monyas/Paznen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

"TUIIBI XUMHUYECKUX
peaxkumit"”

3.1

OK 07

Kiaccuduxkanus,
HOMCHKJIATypa 1
CTpOCHHE
HEOPTaHUYECKHUX
BEIIECTB

Knaccuduimposats
HEOpraHUYeCcKue
BEILECTBA B
COOTBETCTBHH C UX
CTpPOEHUEM

1. Tect «HoMenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMUYECKON (OpMYITBI MU
COCTaBJICHUE XUMUYECKON
(bopMyIBI UCXOIS U3
Ha3BaHUS BELIECTBA 110
MEKTyHApOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3a1a4m Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHUs1) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(puKaIiu,
HOMEHKJIaType 1
XUMHUYECKUM (popMysiam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKkue 3aJlaHusl Ha
OIPEICTICHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XUMUYECKOU CBS3U U THUTIA
KPUCTAJUIMYECKON PEIIeTKU

3.2

OK 07

Du3nKo-XUMHUYECKHUE
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

YcranaBnuBaTh
3aBUCUMOCTh (PU3HKO-
XHMHYECKHX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIa

1. Tect «OcobenHOCTH
XHMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCUIOB U COJIEN.

2. 3agaHus Ha COCTABJIEHUE
YPaBHEHUM XUMHUUYECKUX




OK/I1

Moayas/Pa3znen/Te

Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

KpHCT&JIJIH‘ICCKOﬁ
PCHIICTKHU

peakimii ¢ ydactuem
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAILJIOB,
HEMETAIJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPIaHUYECKUX
KHCJIOT, OCHOBAaHUH U
aM(pOTEpHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBa U CIIOCOOBI
HOJIyYEHHUS.

3. [IpakTuko-
OpUEHTHPOBAHHbBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U IOJy4YECHUE
HEOPraHWYECKUX BELIECTB

3.3

OK 01
OK 02
OK 04

N nentndukarus
HEOPTaHUYECKUX
BEILIECTB

Hccnenosath
Ka4eCTBCHHBIEC
peakiuu
HEOPTaHUYECKUX
BCIIIECTB

1. IIpakTuko-
OPHMECHTUPOBAHHBIC 3aJIaHHS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTHEM HEOPTaHMYECKUX
BEIIIECTB, UCIIOIb3YEMBIX JIJIS
UX UACHTU(DUKAIIAH.
2.JIabopaTopHas pabora:
“UnenTrdukarus
HEOPraHUYECKUX BEUIECTB”

4.1

OK 07

Knaccuduxanus,
CTpPOCHHUE U
HOMEHKJIaTypa
OpTraHUYECKUX
BEIIECTB

Knaccuduimposarts
OpraHUYEeCKHe
BEIIIECTBA B
COOTBETCTBHH C UX
CTPOEHUEM

1. 3aganus Ha cocTaBIeHUE
HAa3BAHUN OPraHUYECKUX
COEIMHEHUH M0 TPUBUAIIBHON
VI MEXAYHAPOIHON
CHUCTEMaTUYCCKOMN
HOMEHKJIATYpE.

2. 3aaHns Ha COCTaBJICHUE
MTOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (hOpMyJT




OK/I1

Monyas/Paznen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

OpraHUYECKUX BEILIECTB
OT/EJIbHBIX KJIACCOB.

3. 3aaun Ha ompeAeICHUE
npocTeiiiei GopMyIIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 DJIEMEHTHOTO
cocTtaBa (B %)

4.2

OK 07

CsoiicTBa
OPTaHUYECKUX
COCJIMHCHUI

YcraHnaBiauBaTh
3aBHCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOCHUS
MOJIEKYJI

1. 3agaHus Ha cocTaBieHUE
YPaBHEHHN XUMUYECKUX
peaKkuii ¢ yuacTUEM
OpraHUYECKUX BEIIECTB HA
OCHOBAaHHUM MX COCTaBa U
CTPOCHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPAaBHEHUN XUMUYECKUX
pEeaKLUMM, UIUTIOCTPUPYFOLIUX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
pEaKLMI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HbIX KJIACCOB.
3. PacueTHbie 3a1a4u 1O
YPaBHEHUSM PEAKLUN C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB.

4. JTabopaTopnas pabota
“IIpeBpatieHus
OpraHUYECKUX BEILECTB MPH
HarpeBaHuu"




OK/IT | Moayas/Pa3nen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yueHnust .
K Ma MepoNnpusiTHi
4.3 | OK 07 |Unentuduxanus Hccnenosats 1.IlpakTuko-
OpraHUYECKUX Ka4eCTBECHHbIEC OPUEHTUPOBAHHBIE 33/IaHHS
BEILIECTB, UX peakuuu 10 COCTaBJICHUIO
3HAYEHHUE U OpraHu4eCKUX XUMHUYECKUX PEAKIUH C
MIPUMEHEHUE B COEJIMHEHUI Y4aCTHEM OPraHUYECKHX
OBITOBOU U OTJIEJbHBIX KJIACCOB  |BEIECTB, B T.4.
IPOU3BOJICTBEHHOU UCIIOJIb3YEMBIX ISl UX
NEeATENbHOCTH uaeHTUUKAINY B OBITY U
YeJI0BeKa IIPOMBIIIEHHOCTH.
2.JIabopaTtopHas pabora:
“Unentudukarus
OPTaHUYECKUX COCTUHEHU
OTIEJILHBIX KJIacCOB”

5 |OK 07 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
XUMHUYECKUX BIIUSIHUE TEOPETUYECKHE 3aJaHMsI Ha
pEeaKInii. KOHLIEHTpaLuu aHayu3 QaKTopoB,
XHAMHYECKOE pearupyromux BJIMSIOIINX HA U3MEHEHUE
paBHOBeECHE BEILECTB U CKOPOCTH XUMUYECKON

TeMIEepaTyphl Ha peakuuu. [IpakTuko-
CKOPOCTbh XUMUYECKUX |OPUEHTUPOBAHHBIC 3a/IaHUS
peakuuii Ha IpUMEHEHUE MPUHIIUIA
XapakTepu3oBaTh Jle-lllarenbe nus
BIIMSIHUE U3MEHEHUS |HAXOXIEHUS HANpPaBJICHUS
KOHLIEHTpaLuu CMELIEHUS PABHOBECUS
BEILECTB, PEaKIUU XUMHUUYECKON peaklnu v
Cpelbl U TeMIIepaTyphl |aHau3 (PaKTOpOB,
Ha CMELICHUE BJIUSIIOIINUX HA CMEIICHHE
XUMHUYECKOTO XUMUYECKOTO PaBHOBECHS
paBHOBeCHUS

6.1 | OK 07 |I[Tonsitue o Paznuyate uctunaeble |1. 3agaun Ha IPUTOTOBJIEHNE

pacTBoOpax pPacTBOPbI pacTBOPOB.

2. IIpaktuko-
OpUEHTHPOBAHHBIE
pacyeTHbIE 3a/1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMbIE B OBITOBOW U




OK/IT | Moayas/Pa3nen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yueHnust .
K Ma MepoNnpusiTHi
IPOU3BOICTBEHHOM
NeSTEIbHOCTH YeJI0BEKa
6.2 | OK 07 |HUccnenoBanue Uccnenosath pusuko- |JlabopaTopHas padbota
CBOMCTB pacTBOPOB |XHUMHUUYECKHUe cBoicTBa |“IIpuroToBienue pacTBOpoB”
HUCTUHHBIX PACTBOPOB
OK 07 |Xumus B ObITY U OueHuBath Keiic (c yuerom Oyaymeit

MPOM3BOJCTBEHHOU
NEATEIbHOCTH
YeI0BeKa

ITOCJIEJICTBUS OBITOBOU
Y MPOU3BOJICTBEHHOU
JIeSITEIbHOCTH
YyeJIOBEKa C MO3UIIHNI
YKOJOTHYECKOU
0e301acHOCTH

npodeccuoHaIbHON

eI TCILHOCTH )
Bo3moxHBIE TEMBI KEHCOB:
1. IToremienne kMuMara u
BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JTHA OKEaHa.
2. Bynyiue Matepuaibl AJis
aBHa-, MaIlIMHO- U
pUOOPOCTPOCHUS.

3. HoBsle maTepuansl s
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
pacTUTEIIbHBIX ITPENapaToB




