MHUHHUCTEPCTBO ITPOCBEIIEHU A
POCCUUCKOU ®EJEPALINN

OEJNEPAJIBHOE
I'OCYIJAPCTBEHHOE BIO/I’KETHOE
OBPA30OBATEJIBHOE YYPEXJIEHUE BbICIHIEI'O OBPA3OBAHUSA
«JIYTAHCKHM I'OCYJAPCTBEHHBIN NNEJATOI'MYECKUIA YHUBEPCUTET»
(®TI'BbOY BO JIT'TTY»)

POBEHBKOBCKHWM KOJLUIEK (PUJTHAJT)
(denepanbHOro rocy1apcTBeHHOr0 OI01:KETHOT0 00PAa30BaTEJILHOI0 YUPeKIeHHUS BbICIIET0
oOpa3oBaHus «JIyranckuii rocy1apcTBeHHbIN MeIarorun4eckuii yHMBepcuTeT»
(PoBenbkoBcknii kosuienx (puanan) @PIr'bOY BO «JIT'MTY»)

PABOYASI ITPOI'PAMMA
00111e00pa30BaTEIbHON TUCIIUTLINHBI

COO 01.09.Xumus

(K00, HauMeHOo8aH e Y4eOHOU OUCYUNTUHDL)

39.02.01 «ConmanpHas padoTay

(K00, HauMeHOB8aHUe CReYUATbHOCMIL)
O4yHas

(¢popma obyuenus - ounas)
Ha 0a3e OCHOBHOT'O OOIIEro 00pa30BaAHUS

2024



PaGouas mporpamma  oOmeoOpazoBarenbHOM — auctuIumHbl  «XHWMUS»
pa3paboTaHa Ha OCHOBe (enepaibHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHjapra cpeaHero mnpodeccuoHaibHoro oodpaszosanus (nanee — OI'OC CIIO) nmo
cnemuansHocTd 39.02.01 «CoumansHas paboTa» (eaepanbHOr0 roCyIapCTBEHHOTO
o0pa3oBaTenbHOTO CTaHaapTa cpennero odiero odpaszosanus (nanee — GI'OC COO),
TaKKe TPUMEpPHOM pabouell TpOorpaMMmoi 00IIe00pa30BaATEIIBHON  TUCITUTUTMHBI
«XuMus» 6a30BOro ypoBHS Ui MpodeCCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aIui,
paszpaborannoit ®I'BOY AIIO «UPIIO».

Opranmzamust  pazpadbotuuk: PoBeHbKOBCKHI Koutemx (dbumuan) deaeparabHOTO
TOCY/IapCTBEHHOTO  OIO/DKETHOTO  00pa30BAaTENBHOTO  YUPEXKIEHHUS  BBICIIETO
oOpazoBanust «JIyraHCKuil rocy1apCTBEHHBIN MEAArOrnYeCKUl YHUBEPCUTET

[Ipencenarens MPEIMETHON (LIMKIJIOBO)

KOMHCCHUH M.A. IlocTHUKOBA
(noonuce @.1.0.)

3aMecTUTeNlb ~ JUPEKTOpa MO  Yy4eOHO-
BOCIIUTATEIHLHOU paboTe
N.C. Turapenko

MIT (noonuce ®.1.0.)
CocraButenn(u):
[IpenogaBarennn
POBEHBKOBCKOTO KOJLIEIXKA
(punmana) ®I'BOY BO «JIT'TIY» M.A. [locTHHKOBa
(0onarcnocme, naumenosanue (noonucy) Q.U.0.

00paszosamenvroU opeanuzayuu (Yupesicoenus,)

Okcnept (bl):

Metoauct Smenko JI.A.
(OondcHocmy) (noonucy) QU0




COILEPKAHHUE

. OBILIASI XAPAKTEPMCTHUKA PABOYEI ITPOT' PAMMEI
OBIIEOBPA30BATEJILHON JUCIUIIJINHBI

. CTPYKTYPA U COAEPXXAHUE
OBIIIEOBPA30BATEJILHON JUCIUIIJINHBI

. YCJIOBUA PEAJIM3ALIANA ITPOT'PAMMBI
OBIIEOBPA30BATEJIbHOM JUCIATIIMHBI

. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHUA
OBIIEOBPA30BATEJIbHOM JUCIATIIIMHBI

. JIUCT JOIOJIHEHNI 1 UBSMEHEHUI



1. OBIIAS XAPAKTEPUCTUKA P\ABO‘IEI?'I ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

Xumus
(Hazséanue yuebHOU OUCYUnIuHbL)

1.1 Mecro y4eOHOWl  JUCHUIVIMHBI B  CTPYKType  OCHOBHOM
npogeccuoHaIbHOI 00pa30BaTeIbHOM MPOTrPAMMBI

Pabouass mporpamma o0OmieoOpa3oBaTebHON JUCIUIUIMHBI (manee - pabouas
mporpamMma) SBJSIETCS  00S3aTeIbHOM 4YacThio  00IIe00pa3oBaTEIbHOTO  IHUKIIA
oOpazoBarensHOM mporpaMMbl B cooTBeTcTBHU ¢ PI'OC mo cnenmansaoctr 39.02.01
«CoumanbHas padoTay.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIsieT 72 daca,
13 KOTOphIX 64 yaca — 0a3oBbIi MoOmynb (6 pasfaenoB) U 8 4acoB — NPUKIIATHOMN
Monayib (1 pasmen) - «Xumusi B OBITY U TNPOU3BOJCTBEHHON JESTEIHHOCTU
YeJIOBEKa», KOTOPHI peanusyeTcs HAa Marepuaje KeWcoB, CBSA3aHHBIX C
HKOJIOTHYECKON  O€30MacHOCThIO M OICHKOM  MOCJIENCTBUM  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATENBHOCTH, [0 OTpacisM Oyayiieid MnpopecCuoHaIbHON
JEATEIIbBHOCTH 00y4aroUIuXCs.

1.2. Heau u mu1aHupyemble pe3yJibTaThl 0CBOCHUS JUCITATIIMHBI

CopnepxaHue npOrpaMMbl 0011e00pa3oBaTeNIbHON  TUCHUIUTAHBI  « XUMHUS)
HaMpaBJICHO Ha JOCTHUXKEHUE PE3yJIbTaTOB €€ WU3YyUYCHUS] B COOTBETCTBUH C
tpeboBanusimu GI'OC COO ¢ yyerom npodeccuonansHoi HanpasieHHoctn OI'OC
CIIO.

1.2.1. Hean TUCUMILIHHDI

dopMHUpoBaHUE y CTYJICHTOB MPEACTaBICHUS O XHUMHYECKOM COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSATHS PEIICHUH B KU3HCHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOIHOM Cpejie.

3apaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHUSI XWMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BCIIIECTB, YPABHEHUS XUMUYCCKHUX PEAKIINHA, OOBSICHATh UX CMBICII, HHTEPIIPETHPOBAThH
pe3yIbTaThl XUMHUYECKUX IKCIICPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  NPOBEICHHUS  MPOCTEHIIMX  XUMHUYCCKHX
OKCIIEPUMEHTAJIbHBIX ~ UCCIEAOBAHUNA ¢  COOJIOJIGHHEM TIpaBUJl  OE30IacCHOro
oOpalleHus ¢ BelIeCTBaMH 1 JIabOpaTOpHBIM 000PYIOBAHUEM;

4) pa3BUTh YMCHHS HCIOJIb30BaTh WH(OpPMAIMI0O XHMHYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH JEATETLHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JIOCTHKCHUN XUMHYECKOW HAYKH U
TEXHOJIOTHM JIJIsl pa3BUTHUS COITUAIBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. [lnanupyemble pe3yJbTATHI 0CBOCHHUS 0011€00Pa30BaTEIbHON IUCIUILJINHBI B

coorBercTBNHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa n IInanupyemble pe3yJibTaThl 0CBOCHHS AUCHHUILIHHBI
HaHMEHOBaHUe
‘bOPMpreM“UX Oo0mue JAucuunianHapHbie
KOMIIeTeHI U
OK 01. BeiOupats | B yacTu Tpya10BOro BOCHUTAHUS: - BJAJCThb CHCTEMOM XUMHUYECKUX 3HAHHMH, KOTOpas BKJIIOYACT:

CIIOCOOBI
pelIeHus 3a1aq
npodeccuoHaIb-
HOU
JeSITeIbHOCTH
MIPUMEHHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYyIdy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYIOIIO0UE;

- TOTOBHOCTb K aKTHUBHOH J€SITEIbHOCTH
TEXHOJIOTHICCKOM Hu COITMAIIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATb,
IJIAHUPOBaTh M CAMOCTOSITEIILHO BBIMOJIHATH
TaKylo JAesITeIbHOCTD;

- UHTEpEC K pa3TuYHBIM
npodeccnoHanbHOM e TENbHOCTH,
OBjaieHHe YHHMBeEpPCAJIbLHBIMH
MO3HABATEJIbHBbIMHY JeHCTBUSIMM:
a) 0a30Bble JOrHYeCKHeE AelCTBHA.

- CaMOCTOSTEIBHO dbopMynupoBaTh u
aKTyaJIM3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBIM MPHU3HAK WJIH
OCHOBaHUS JIJIsi CpaBHEHUS, KiacCU(UKALUUA U
0000IIICHHS;

- ONpeneNsaTh LEeNu JeATeNbHOCTH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU UX TIOCTHKECHUS;

- BBIABJISITH 3aKOHOMEPHOCTU U IPOTHUBOPEUMS
B pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,

chepam

yueOHBIMU

OCHOBOIOJIAraoue MmoHATHS (XUMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
00oJ104Ka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIIH aTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTENICHh OKUCICHUS, XUMUYeCKast
CBSI3b, MOJIb, MOJISIPHAasE Macca, MOJIIPHBIA OOBEM, YIJIEPOJHBIN CKEJeT,
(yHKIIMOHATbHAS TPYIINA, PaJuKall, U30MEPHsl, U30MEPhI, TOMOJIOTMUECKUN
psA, TOMOJOTH, YIJIEBOJAOPOMABI, KHCIOPOA- W  a30TCOIEpIKAIIue
COCIUHEHMS, OMOJOTMYECKH AaKTUBHBIE BellecTBa (YIJI€BOJbI, JKUPBI,
0eJyiku), MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COCUHEHUS, KPHUCTAJUIMYECKas pEeIIeTKa, THIbl XHUMHUYECKUX pPeaKIIHii
(OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIC, JK30-U JHIOTEPMHUYECKUE, PEaKIIHH
HWOHHOTO oOMeHa), pacTBop, AIIEKTPOJIUTHI, HEDJIEKTPOIIUTHI,
ANIEKTPOJIMTUYECKAs  TUCCOIMANNS,  OKHCIUTEIb,  BOCCTAHOBHUTEIb,
CKOPOCTh XMMHUYECKON pEakiuu, XUMHUYECKOE paBHOBECHE), TECOPUU U
3aKOHBI (TCOPHUS XUMHYECKOTO CTPOCHHUS OPTaHWYECKUX BemecTB A.M.
BytnepoBa, Teopusi AIEKTPOIUTUYECKOW IUCCOIUAINH, MEPHOTUIECCKHIA
3akoH J[.MI. MeHnneneeBa, 3aKOH COXpaHEHHs] Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3BIK XUMHH, (PAKTOIOTUYECKUE CBEACHUS O CBOMCTBAX,
cocraBe, TOJYYCHHMM W 0O€30MacHOM HCIOJB30BAaHUU  BaKHEUITHX
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOM
JeSITeTbHOCTH YeJIOBEKa,

- YMEThb BBISBJIATH XapaKTEpHbIE MPU3HAKM M B3aHMOCBS3b W3YYCHHBIX
MTOHATHIA, TPUMEHSITH COOTBETCTBYIONIHME MIOHSATHS TP OMUCAHUK CTPOCHHUS
Y CBOWCTB HEOPTraHMYECKHX U OPTaHUYECKUX BEIIECTB M UX MPEBPAIICHUI;
BBIBJIATh  B3aMMOCBSI3b  XHMHYECKUX 3HAHUH C TIOHATHSAMH H




OILICHUBATHL PUCKU HOCJIGIICTBI/Iﬁ ACATCIIBHOCTH,
- pa3BuBAaTb KPCATUBHOC MBIIIJICHUC IIpU
PCIICHUHN KU3HCHHBIX Hp06HeM

0) 0a30BBIE HCCIEN0BATEIbLCKHE NeHCTBHS:

- BJIAJIETh HaBBEIKAMH yueOHO-
HCCIIeI0BATEIbCKOM u MPOEKTHOM
JIeSITENLHOCTH, HaBBIKAaMH paspeuieHus
npo0Jem;

- BBIBIISITh NIPUYHUHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€¢ pCIICHUs, HaXOIUTh apTyMEHTBl  JUIS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3a7aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- aHAJIM3UPOBATH MOJIYYCHHBIC B XOJIC PEIICHUS
3aJla4uM Pe3yNIbTaThl, KPUTUYCCKU OIICHUBATh UX
JOCTOBEPHOCTbh, MPOTHO3UPOBATh M3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETb NIEPEHOCUTh 3HAHHS B MTO3HABATEIIBHYIO
u MPaKTUYECKYIO o0rnactu
JKU3HEIEITEIIbHOCTH;

- yMETh WHTETPUPOBATH 3HAHHUS W3 PA3HBIX
MpeIMETHBIX 00acTei;

- BBIBUTaTh HOBBIC WJEW, TIpeJyiarath
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE

IIPEICTABICHUSIMH IPYTMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETb HCIOJb30BaTh HAMMCHOBAaHUSA XMMHMYECKHX COCIOUHECHHU
MEXKIYHAPOAHOIO COK03a TEOPETUYECKOM M NPUKIAJHOW XUMHU U
TPUBHAIbHbIE HAa3BaHMA BAXXKHEMIIMX BeLECTB (ITWIEH, alLETHIIEH,
ruieput, (Genosn, GopMmanbaerui, YKCycHash KUCIOTa, TJIMIUH, yrapHbIA
ra3, YrJIeKHCIbld Ia3, aMMHUaK, TallcHas H3BECTb, HEralieHas W3BeCTb,
NUThEBAs COJAa W JPYTUX), COCTaBIATH (HOPMYJIBl HEOPTraHWYECKUX U
OpPraHUYECKUX BEILECTB, YPABHEHUS XMMUYECKUX PEaKUUi, OOBACHATh MX
CMBICJ; TOATBEPXAAATh XapaKTepHblE XHMHUYECKHUE CBOWCTBA BEIECTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAMM M 3alMCSIMM  YPaBHEHHMU
XMMHYECKUX PEAKIIU;

- YMETb YCTAaHABJIMBATH IIPUHAJICKHOCTh U3YYECHHBIX HEOPraHMUYECKUX U
OpraHMYECKHUX BEIIECTB K ONpPEIENICHHbIM KjlaccaM U TIpyIiaM
COCIMHEHUI, XapaKTEepHU30BaTb HMX COCTaB W BAKHEHIIME CBOWCTBA;
ONpeAesATh BUABl XUMHUYECKHMX CBsI3eM  (KOBaJIeHTHas, HWOHHas,
MeTaJuInYecKas, BOJOPOHAs), TUIIbl KPUCTAIIIMYECKUX PELIETOK BELIECTB;
KJIacCCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMHpOBaTh MPEACTABICHUS: O XUMHMYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJU XMMHUU B MO3HAHUH SIBICHUM
IpUpoJbl, B (OPMHUPOBAHUU MBILIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOM ~ TIpPaMOTHOCTH,  HEOOXOJMMOM Il pelIeHus
NPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

- YMeTb IPOBOJUTH pacueTsl MO XMMHUYECKUM (OopMyJaM U ypaBHEHHSIM
XUMHUYECKUX peakUMi C HCIONb30BaHHEM (U3MYECKUX  BEJIWYMH,
XapaKTepU3YIOIUX BELIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHS) Tra30B, KOJIMYECTBA BEIIECTBA; MHCIIOJIb30BATh
CUCTEMHbIE XMMMUYECKUE 3HAHUS Ul NPUHATHS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHUEM




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bupa yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72

B T.4.

OcHOBHOe coep:KaHue 64

BT. 4..

TEOpEeTUIEeCKoe 00ydeHne 30
MPaKTUYECKHE 3aHATHS 24
71a00paTOPHBIE 3aHATHS 10

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKaAHUE

NPHUKJIATHOT0 MOIYJIA) 0
BT. Y..

TEOpeTHYecKoe 00yueHne 2
IIPAKTUYECKUE 3aHATUS 4

ITpoMexyTOUHAsI aTTECTAIMS (3a4ET C OL[CHKOM) 2




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

Dopmupy|
HaumeHoBaHue Conep:xanue yuyeOHOro marepuasa (0OCHOBHOE M MPO(ecCHOHAILHO-OPUEHTHPOBAHHOE), J1A00PATOPHbIE U Oo0bem eMble
pa3iesioB U TeM NpaKTHYeCKHUe 3aHATHS, NIPUKJIAJTHOH MO1Y./Ib 4acoB |KOMIIeTeH
101071
1 2 3 4

OcHoBHoOe cogepkaHue 64
Pazjnen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crtpoenue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 2
3JIEMEHTOB H - -
npupoaa CoBpemeHnHas Mojneib CTpoeHuss aroMa. CHUMBOIUYECKHH S3BIK XMUMHH. XUMHUYECKHH AJIEMEHT. DJIEKTPOHHAS
XIMIUECKO koH(purypamusi atoma. Knaccudukarus XHMIYECKHX DJIEMEHTOB (s-, p-, d-a;memenTsl). BaneHTHbIC SMEKTPOHBL. 5
CBI3H BanenTHOCTh. DNEKTpOHHAs MPUPOAA XUMHUYECKOM CBSI3U. DIIEKTPOOTPULIATEIBHOCTh. BUIIBI XUMUYECKOW CBS3U

(KoBasieHTHAs, MOHHAS, METAJTTUYECKAs, BOJOPOAHAS) U CTIOCOOBI €€ 00pa30BaHMs

IIpakTH4eckue 3aHATHSA 2

Pemrenve 3agaHuii Ha WCMONB30BAHWE XUMHUYECKOW CHMBOJMKM M HA3BaHUM COEIMHEHUI N0 HOMEHKJIAType

MEXIYHApOJAHOTO CO03a TEOPETHYECKON M TPHUKIATHOM XUMHUU M TPUBHUAIBHBIX Ha3BaHWUW MJI1 COCTaBIICHUS

XUMHUYECKUX (OpMYyNl JIBYXaTOMHBIX COCOUHEHHH (OKCHIOB, CYyIb(QHUAOB, THAPUAOB U T.I.) U JPYIHX

HEOPTraHUYECKUX COSAMHEHUHN OT/IETBHBIX KJIaCCOB. 2

[IpakTHueckue 3aiaHusi Ha YCTAHOBJIIEHHE CBSI3U MEXJYy CTPOCHHEM AaTOMOB XHMHUYECKHUX JJIEMEHTOB U

MEPUOINYECKIM U3MEHEHHEM CBONCTB XUMHUYECKUX AJIIEMEHTOB M MX COCAMHEHUN B COOTBETCTBUH C IMOJIOKEHUEM

[Tepronueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coep:kaHue 2 OK 01
[Tepuoanueckuit

[MpakTnyeckue 3aHATHS 2




3aKOH W Ta0JIuIa
.. MenneneeBa

[Tepuonnueckas cucrema xumudeckux 3aeMeHToB .M. Menneneesa. ®uznueckuii cmpici [lepruoanueckoro 3akona
JI.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CJIOXKHBIX BEIIECTB B COOTBETCTBHHU C MOJOKEHUEM XUMUUYECKOro 3eMeHTa B [lepronuueckoit cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoauueckoro 3akona [I.1. Menneneena. [Iporuossr .M.

MenpeneeBa. OTKpBITHE HOBBIX XHMHUYECKUX 3JIEMEHTOB. 2
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI HAa XapaKTepU3alUI0 XUMUUECKUX 3JIEMEHTOB
«Metamudeckue / HeMeTaNIMYeCKUe CBOMCTBA, JIEKTPOOTPHUIIATEIHHOCTh XUMUUYECKUX SJIEMEHTOB B COOTBETCTBUHU
C MX DJIGKTPOHHBIM CTPOCHHUEM U TOJIOKEHUEM B MIEPUOINYECKON cucTeMe XUMUYeckux nemMenToB J[. 1.
MenneneeBa»
Pa3nen 2. XuMu4yeckue peakmuu 10
Tema 2.1. Tumesr OcHOBHOe coep:kaHue 4 OK 01
XUMHYECKHX
peaxumii Teopernueckoe o0yueHue 2
Knaccudukanus u THITBI XUMAYECKUX PEaKIUi C ydacTHeM HeopraHndecKuX BemecTB. CocTaBlieHUEe YpaBHEHHM
peaKkuuii COeqUHEHHs, pa3I0KEeHHs, 3aMellleHus, 0OMEeHa, B T.4. PEaKI[Hil TOpPEeHUs, OKHCICHUS-BOCCTAHOBICHHUS.
VYpaBHeHUsI OKHCIIEHUsI-BOCCTaHOBIIEHUs. CTeneHb okucaeHusl. OKUCIUTENh U BOCCTaHOBUTENb. COCTABICHHUE U 2
ypaBHUBAaHHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM IJIEKTpOHHOTO Oananca. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B TIPUPOJIE, POU3BOICTBEHHBIX MPOIECCaX U )KU3HEAEATETLHOCTH OPTaHU3MOB
IMpakTHyeckue 3aHATHS 2
KommgecTBenubie oTHOIICHNS B XUMHUHA. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XUMUHU M PACUETHI TI0 YPABHEHUSM
XUMHUYECKHUX peakiuii. Monb Kak equHUIa KOJIMYecTBa BemlecTBa. MomsipHast Macca. 3aKOHBI COXPAHEHUS MacChl U 5
sHepruu. 3akoH ABoraapo. MoispHbiii 00beM ra3oB. OTHOCUTENbHAS IUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHHUSIM
XUMHUYECKHUX PEaKIIHii C UCTIOIh30BaHUEM MAacChl, 00beMa (HOpMallbHbIE YCIOBHUS) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA
g mucconmanus u | 1eopeTHdeckoe odydyenune 2
WOHHBII 0OMEH .
Teopust >neKTpOTUTHUECKON aucconranuu. MoHBI. DIEKTPOIUTHI, HEXNEKTPOIUTHL. Peakiuu MOHHOTO oOMeHa.
CocraBneHnre peakiuii HOHHOTO OOMEHA ITyTEM COCTAaBJICHHUS WX TOJHBIX M COKPAIICHHBIX MOHHBIX YpaBHEHHH. 2

KucnoraHo-ocHoBHBIE pCaKkuuu. 3aI[aHI/I}I Ha COCTaBJICHUEC MOHHBIX pCaKI_II/Iﬁ




JlabopaTopHble 3aHATHSA

Jlabopamopnas paooma “Tunvt xumuueckux peaxyuii”.

HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY HCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB XUMHYECKHX
peakuuii. [IpoBeaenue peakiuii HOHHOro 0OMeHa, OnpeeNIieHUE CPeibl BOJHBIX PACTBOPOB. 3a/laHus Ha
COCTABJICHUE MOHHBIX PEAKLIHI

KonTpoJsbHas
pabora 1

CTpoeHue BenecTBa U XUMHYECKHE PeaKIIUn

Pazpmea 3.

CTpoeHue 1 CBOHCTBA HEOPTAaHUYECKNX BeleCTB

16

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HCOPTaHNUYCCKUX
BEIIIECTB

OcHoBHOE CodcpiKaHue

Teopernueckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHnueckux BemecTs. [IpocTbie U cloKHbIe BElecTBa.
OcCHOBHBIE KJ1acChl CJIOKHBIX BELIECTB (OKCHIbI, THIPOKCHIbI, KUCIIOTHI, COJIN). B3anMOoCBsA3b HEOpraHMUYECKUX
BelIEeCTB. ArperaTHble COCTOSIHUS BemlecTBa. Kpucramimueckue u amopgHbie BeniecTBa. TUIBI KPUCTAITHIECKUX
pemeToK (aTOMHasA, MOJIEKYIISIpHAsi, MOHHAs, METATMUECKas ). 3aBUCUMOCTh (PH3MUECKUX CBOWCTB BEILIECTBA OT
TUIA KPUCTAJUIMUECKOHN pEIIeTKH. 3aBUCUMOCTb XMMHUECKON aKTUBHOCTH BEIIECTB OT BU/1a XMMHUYECKOH CBSI3U U
THIA KpUCTAJUITMUECKOH perieTku. [IpnunHbl MHOrooOpa3us BElecTB

HpaKaneCKue 3aHATHSA

HomeHnknarypa HeopraHMYeCcKMX BEIECTB: Ha3BaHUE BEIIECTBA UCXOMAS U3 UX XUMUYECKOH (GOPMYIIbI WU
COCTaBJICHHE XUMUYECKON (hOpMYIIbI HCXO/1 U3 Ha3BaHMs BellecTBa o MexayHapoaHoi (MIOITAK) nnu
TPUBUAJIIBHON HOMEHKJIATYpE.

Pemenue npakTuyeckux 3aJaHuil MO KiIacCU(PUKAMU, HOMEHKIATYpPE U XUMHUECKUM (POpMYyJIaM HEOpraHMYECKHUX
BELIECTB PA3JIMUHBIX KJaccoB (yrapHbIil ras3, yrJIEeKUCIbIM a3, aMMHUakK, ralieHas HM3BECTb, HETalleHas H3BECTb,
MUTHEBAs COAA U JIPYrUX): Ha3bIBaTh M COCTABIATH (POPMYJIbI XMMHUECKHUX BEILECTB, ONMPENEISTh MPUHAIEKHOCTD
K KJ1accy.

WcTounuku xumuueckoi HHGpopmaliu (CpeicTB MaccoBoi nHpopmaiuu, cetb Muatepuet u npyrue). [ounck
uH(OpMaIMY TI0 Ha3BaHUSAM, UIEHTH(HUKATOpaM, CTPYKTYPHBIM (GopMysiam

OK 01

Tema 3.2. dusuko-

OcHoBHOE coaepKaHue

OK 01
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XHUMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

TeopeTuyeckoe o0yueHue

Merannsl. O6H_II/IG Q)HSH‘ICCKI/Ie U XUMHYECKHe cBoiicTBa MeTaioB. CrocoObl IIOJIYUCHHUA. 3HadyeHNEe METAJJIOB U
HCMCTAJUIOB B MPUPOAC U KUBHCACATCIbHOCTU YCJIIOBECKA U OpPraHHU3MOB. KOppOSI/ISI MCTAJIJIOB: BHJbI KOPPO3HHU,
CIIOCOOBI 3alllMTBI MCTAJIJIOB OT KOPPO3HU

Hemeramnpl. O0mue ¢pu3nvecKkue 1 XUMUYECKUE CBOMCTBA HEMETAUTOB. TunuuHbple cBoiicTBa HeMeTayioB [V— VI
rpynm. Knaccudukanuss 1 HOMEHKJIATypa COEIMHEHHH HemeTaioB. KpyroBopoTbl OHMOTCHHBIX JJIEMEHTOB B
npupoje

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHUIOB, THIPOKCUIOB, KUCIIOT, COJICH 1
1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH, BBICIIIUX OKCHIOB U
TUJIPOKCHJIOB

IIpakTH4yeckue 3aHATHS

CocraBieHue ypaBHEHHUH XHMHUYECKHUX PEaKIHUi ¢ y4yacTHEM MPOCTHIX M CIOXKHBIX HEOPraHWYECKUX BEIECTB:
METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETANIOB U aM(OTEPHBIX AIIEMEHTOB; HEOPTaHWUYECKUX KHCIIOT,
OCHOBAaHUH M aM(OTEPHBIX THIPOKCUIOB; HEOPIraHUYECKHUX COJIEH, XapaKTepPU3YIOLIMX UX CBONCTBA.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHM HA CBOMCTBA, COCTaB, MOJYYCHHE M Oe30MacHoe
HCIOJIb30BAHNE BAKHEHIINX HEOPraHMUECKUX BEIIECTB B ObITY U MPAKTUYECKOH 1S TETbHOCTH YeJloBeKa

Tema 3.3.
Wnentuduxanms
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOE coaepKaHue

JlabopaTropHble 3aHATHUS

Jlabopamopuas pavoma «Moenmugukayun Heop2aHuYeCKUX €U eCme.

Pemrenue OKCIICPUMCHTAJIBHBIX 3ada4 IO XUMHUYCCKUM CBOMCTBAM METAJIJIOB U HEMCTAJJIOB, I10 paCIiO3HAaBaAHWUIO U
MOJIYUYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJLIOB.

Wnentudukaius HEOPraHMYECKUX BEIIECTB C UCHOIB30BaHUEM WX (U3UKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX
Ka4C€CTBCHHBIX peakunﬁ. KauecTBeHHBIC pC€aKkuru Ha cym,(baT-, Kap6OHaT- " XJIOpHUJ-aHUOHBI, HA KATUOH aMMOHUA

KonTpoJsbHas
padora 2

CaoiicTBa HEOPraHMYECKMX BelIeCTB

OK 01

Pa3pea 4.

CTpoeHne 1 CBOIICTBA OPraHUYeCKUX BelllecTB

24
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Tema 4.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCcKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

IlosiBneHue u pa3BUTHE OPraHUYECKON XMMHUM KakK Hayku. [IpenMer oprannueckoit xumuu. Mecto U 3HaueHUE
OpPraHUYEeCKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHHUE KaK IOPAJOK COCAMHEHMsS aTOMOB B MOJIEKYJIE COINIACHO MX BaJIEHTHOCTH. OCHOBHBIE
IIOJIOKEHUS TEOPUM XMMHUYECKOIO CTPOEHUs opraHmdeckux coeauHeHuil A.M. BbytiepoBa. YrieponaHblil ckener
OpPraHMYECKOM MOJIEKYJIBl. 3aBUCHMOCTh CBOMCTB BEILECTB OT XMMHYECKOTO CTPOEHUs MOJeKyn. M3omepus u
HU30MEDPBI.

[lonatue o QynkuuonanpHoi rpynmne. Paaguxan. [lpuHuMnel KinaccupuUKauy OPraHUYECKUX COCTUHEHUH.
MexnyHapoiHas HOMEHKJIAaTypa W IPUHLMIBI HOMEHKJIATypbl OpraHuyeckux coeauHeHuid. llonarue o0
a30TCOJIEpKAIUX COEIMHEHUAX, OMOJOIMYECKHM AaKTHBHBIX BellecTBax (YIJIEBOAAX, JKUpax, Oelkax u J1p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

HomeHnknarypa opraHMuecKUX COEAMHEHHUH OTIENbHBIX KJIAcCOB (HACHIILIEHHbIC, HEHACHIIICHHbIE U apOMaTHUECKUE
YIJIEBOAOPOAbI, CIUPTHI, (EHOJIBI, AJIbJErHJIbl, KETOHbI, KapOOHOBbIE KUCIOTHl U 1p.) CocTaBieHHE NOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKHX BEIECTB OTAEIbHBIX KJIACCOB, UCIIOJIBb3YS MX Ha3BaHUS IO
CUCTEMAaTUYEeCKOW U TPUBUAIBHON HOMEHKJAType (3TUJIEH, alleTUJIeH, IIULEpHH, (peHo, popmanbaerus, yKcycHas
KHCJIO0Ta, TUIMH). PacyeTsl mpocTeiiniei (opMyssl OpraH-oi MOJIEKYIIbI, HCXOAS U3 3JIEMEHTHOT0 cocTaBa (B %)

OK 01

Tema 4.2.
CsolicTBa
OpPTaHHYECKUX
COCIUHCHHI

OcHoBHOE CoAEpKaHuE

12

TeopeTuquKoe oﬁyqelme

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHHH OTNENbHBIX KJIacCOB (OCOOEHHOCTH KiaccH(UKALUU U
HOMEHKJIATypbl BHYTpPU Kjacca; TOMOJIOTHYECKUH psiag U obwmas Qopmyna; mzomepus; (u3HUecKUe CBOWCTBA;
XUMHUYECKHE CBOWCTBA; CIIOCOOBI MOTYUEHUS):

— TIpelieNibHbIE YIIIeBOAOPO/bI (AJIKaHbl M LMKIOAJKaHbI). ['OpeHre MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHUKOB
Teria B MPOMBIIIJIEHHOCTH U ObITy. CBOICTBA IPUPOIHBIX YTIEBOIOPOAOB, HAXOXKICHHE B IPUPOJIE U IPUMEHEHHE
AJIKaHOB;

— HempejAenbHble (aJIKeHbI, aJKUHBI U AJKaJMEHbl) U apoOMaTUYeCKue YIJIeBONOpoAbl. ['opeHue aleTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU U PE3KU METAJLIOB

OK 01

12




— KUCJIOPOJCOJIEpKaIINe COeNUHEHUs (CITUPTHI U PEHOIBI, KaPOOHOBBIE KUCIOTHI U APUPHI, aTbACTUABl U KETOHHI,
XKUpbI, yraeBonbl). IIpakTMueckoe NpUMEHEHWE ATUIEHIIUKONS, TiuuepuHa, ¢enona. I[Ipumenenue
dbopManbaerua, aneTalbIeruia, YKCYCHOM KUCIOTHL. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motomue
CBOMCTBa MbLIA

— a30TcolepiKallie COoeIWHEHUs (aMUHBI M aMHUHOKHCIOTHI, Oeyiku). BbICOKOMONEKYNIsIpHbIE COEAMHEHUS
(cuHTeTMYECKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, TOJIUMEp, CTPYKTYpHOE 3BeHO. [lonumepusanus sTuieHa
KaK OCHOBHO€ HAIIPABJIEHUE €r0 UCIIOJIb30BAHMS.

['enernueckas cBs3b MEKy KJIaCCaMU OPTaHUYECKUX COCIMHEHUMN

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYECKHUX COEIUHEHUH OTAENbHBIX KJIACCOB (TpUBHAIbHAs M MEXKIyHapoJgHas HOMEHKJIATYpa,
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYyYEHMs): MpeaesibHble (ajlkaHbl U LUKJIOAJKaHbI), HENpeAeabHble (aJIKEHBI,
QIKWHBI M alKaJMeHbl) U apOMAaTUYECKHE YTIEBOJAOPOIBI, CIIUPTHI U (HEHOJBI, KapOOHOBBIE KHCIOTHI U I(UPHI,
QJIbJIErUIbl U KETOHBI, aMUHBl U aMHUHOKHUCJIOTBI, BHICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHUsl Ha COCTaBICHUE
YPABHEHUN XUMUYECKUX PEAKLUN C y4aCTUEM OPraHWYECKHUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBiieHne cXeM peakuuid (B TOM 4YMCIE IO IMPEAJOKEHHBIM ILIENOoYKaM IPEBPAIICHUN), XapaKTEepU3YIOIUX
XMMHUYECKHE CBOICTBA OpraHMYECKMX COECIUHEHUN OTIENBHBIX KJIACCOB, CHOCOOBI MX IOJY4YeHHMs M Ha3BaHUE
OpPraHWYECKHUX COCIMHEHHUN MO TPUBUAIBLHON WM MEXIYHAPOJAHOW CHCTEMATHYECKOW HOMEHKIIATYPE.

PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HaA CBOWCTBA OPraHUYECKUX COEOUHEHUU
OTJIETIbHBIX KJIACCOB

JlabopaTopnasi padora

Jlabopamopnasa pavoma “Ilpespauienusn opeanuyeckux eeujecme npu nazpeeanuu'
[TosrydeHue THIIeHA U U3yUEHUE er0 CBOMCTB. MoIeTMpoBaHUEe MOJIEKYIT U XUMHYECKHUX TIPEBPAICHUIA Ha TPHMEpe
dTaHa, YTUIICHA, alleTUJICHA U JP.

Tema 4.3.
WNnentudukanus

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

OK 01
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OpraHMYECKUX Buooprannueckue coenunenus. Ilpumenenne u Ouosornyeckas poib yriaeBofoB. OKHCIEHUE YITIEBOJOB —
BEILECTB, UX HCTOYHUK SHEPTUU >KUBBIX opranu3moB. OOjacTu mpuMeHEHUs: aMUHOKUCIOT. [IpeBpamieHuss OeiakoB MUIIM B
3HAYECHUE U opranusMe. buonornyeckue ¢pynkuuu OenkoB. buonornyeckue ¢yHkuuu >xupoB. Posb opraHmueckoil XMMUHU B
IIPUMEHEHUE B pelieHny TpobiieM MUIIeBOi 6e30MacHOCTH
OBITOBOM U
[POM3BOCTBEHHOI Ponp opranmueckoll XUMHHM B pELICHUH MpoOJIeM HHEPreTHYecKoil Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
NeSITeIHOCTH CO371aHMH HOBBIX MaTE€pUAJIOB, HOBBIX MCTOYHUKOB SHEPruu (aIbTEpHATHBHBIE HCTOUYHUKH 3HEpruu). OnacHoCTh
JEIOBEKA BO3/ICIICTBUSL Ha JKHUBBIE OPraHMU3Mbl OPraHMYECKHUX BEIIECTB OTAEIBHBIX KJIAcCOB (yIJI€BOJOPOABI, CIIHPTHI,
(eHONbI, XJIOPOPTaHUYECKHUE MPOU3BOJHBIC, ANBJACTUABI M JAp.), CMBICI IOKa3aTesds MPeaesbHO IOMyCTHMOMN
KOHILIEHTpaluu
JlabGopaTopHble 3aHATUSA
Jlabopamopnasa paboma: “Hoenmughukayus opzanuueckux coeOUHeHull OMoeabHvIX Kuaccos”
Wnentudukanus opraHMuecKuX COSIUHEHUI OTAETbHBIX KJIaccoB (Ha MpUMEpe allbJeTUI0B, Kpaxmana, YKCyCHON
KHUCJIOTHI, OGJNKOB M T.II.) C HMCIIOJB30BAaHHEM HX (PH3HKO-XMMHUYECKHX CBOMCTB M XapaKTEPHBIX KauyeCTBEHHBIX
peakuuii. Jlenatypamusi Oenka npu HarpeBaHuu. LIBeTHble peakiuu OeiakoB. BO3HHKHOBEHHE aHANTUTUYECKOTO
CUTHaja C TOYKU 3pEHUS XUMHUYECKHMX IPOLECCOB IMpPU MPOTEKAHWH KaueCTBEHHOW pEaKIMH, I103BOJISIOLIEH
UICHTUPHUIMPOBATH MPEATOKEHHbIE OpraHUYEeCKHE BEIIECTBA
KourpoJubHas .
CTpyKTypa U CBOIiCTBAa OPraHMYeCKHUX BelleCTB
padora 3
Pazneu S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX PeaKIui
CkopocTb OcHoBHOE coaepKaHue OK 01
XUMHYECKHUX
peaKuui. Teoperuueckoe o0yueHue
XHUMHYECKOE
paBHOBECHE CKopocTh peakluu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPHUPOJABI PEArHPYIONINX BEIIECTB, KOHIEHTPALUU

pearupymomux BemIecTB, TEMIIEpaTyphl U TUIOIMIAIN PEAKIIMOHHON MOBEpXHOCTH. TernoBbie d(H(EeKThl XUMHUECKUX
peakuuil. OK30- U SHAOTEPMUYECKHE, PEAKIIMH.

OOpatumocTh peaknuii. XUMHYECKOE PABHOBECHE W €ro CMEIICHHWE TOJ JeHCTBHEM pa3iNYHbIX (aKTOPOB
(KOHIIEHTpAIUsl peareHTOB WJIM MPOAYKTOB pEaKIuH, JaBJIEHUE, TeMIlepaTypa) s CO3JaHHS ONTHMAaJIbHBIX
YCJIIOBUI MPOTEKaHUs XUMHYeCKUX npoueccos. [Ipunuun Jle [Hlatense
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HpaKaneCRne 3aHATHSA

Pemenne npakTUKO-OPHMEHTHPOBAHHBIX 3aJlaHMA Ha aHalW3 (DAKTOPOB, BIMSIONIMX HAa HM3MEHEHHE CKOPOCTH
XUMHYECKOH pPEaKIM, B T.4. C TO3WIMHA SKOJOTHYECKH IIEIeCOO0PA3HOr0 IMOBEACHHS B OBITY U TPYIOBOU
JIEATEIIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3JJ0POBbS U OKPY>KAIOIIEH MPUPOTHON CPEIbI.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHuuna Jle-Illarenbe I HaXOXKIACHUS
HaIpaBJICHUs CMEIICHHS PABHOBECHS XMMHYECKOW pPEaKIMW M aHaIM3 (PAKTOpOB, BIMSIONIMX Ha CMEIICHUE
XMMHYECKOIO0 PaBHOBECHSI

OK 01

Pa3pmea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
ITonsTue o
pacTBopax Teopernueckoe o0yuenue
PacTtBOpeHune kak ¢pu3uKo-xumMudeckuii npouecc. PactBopsl. CriocoObl MPUTOTOBIECHHS paCTBOPOB. PacTBOpUMOCTE.
MaccoBast 10511 pacTBOpeHHOro BemiecTBa. CMBbICT MOKa3zaTess MPeesbHO JONMYyCTUMON KOHLIEHTPAlUHM U €ro
WCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON OE30MacCHOCTH.
[IpaBuna 3KOJOrMUYECKH LENIeCO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOH AEATENBHOCTH B ILIENSAX COXPaHEHUS
CBOETO 3/I0pOBbS U OKpY)KalOLEH MPUPOJHOW CpElbl; OMNAcCHOCTh BO3AECUCTBHUS HA JKHUBBIE OPraHU3MbI
OIIPE/ICIICHHBIX BEILECTB.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX pACUETHBIX 3aJlaHUil Ha pacTBOPBL, HCIIOJIb3yeMble B OBITOBOM H
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOE coaep:xaHue OK 01
HccnenoBanue
CBOMCTB pacTBOpOB HaﬁopaToprle 3aHATHSA
Jlabopamopuaa paboma «llpuzomognenue pacmeopoey.
[IpuroTtoBneHue pacTBOPOB 3aJlaHHON (MaccoBO, %) KOHIEHTpaluH (C MPAaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH )
U OIIpEZIECIIEHUE CPEABI BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBJICHUE PACTBOPOB
IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepKAHUe TPUKJIATHOTI0 MOAYJIs)
Paznea 7. Xumusi B ObITY U POU3BOACTBEHHOI IeATEJbHOCTH YeJ0BeKa OK 01
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Xumus B ObITY U

OcHoOBHOE coep:KaHue 6
IIPOU3BOJCTBEHHOMN
NEATENbHOCTH Teoperudeckoe odyueHnune 2
YyeJoBeKa
HosBeiine AOCTMKEHHUS XHUMHUYECKONM HAayKM W XUMHUYECKOW TexHonoruu. Poip Xumuu B oOecreueHuun
IKOJIOTHUYECKOH, PHEPTeTUUECKON W MHIIEBON 0E30MacHOCTH, pa3BUTHH MEAWIHHBI. [IpaBmiia moucka M aHanm3a 5
XUMHUYECKOH HH(GOpMallMd W3 pa3IUYHbIX HCTOYHUKOB (HayyHas M y4deOHO-Hay4yHas JHUTepaTypa, CpeAcTBa
MaccoBoi nHpopmanuu, cetb IHTepHeT)
IIpakTHyeckne 3aHATHSA
Ilonck w aHanu3 KeHWCOB O TMPUMEHEHHMH XHUMHUYECKHUX BEIIECTB U TEXHOJOTHH C ydeToM Oynymiei
npoecCHOHATBHON  ACSITENTFHOCTH TI0 TEeMaM: Ba)KHEUIUE CTPOUTENIbHBIC MaTepuaibl, KOHCTPYKIIHOHHBIC
Marepuaibl, Kpack, CTEKJIO, KepaMHUKa, MaTepUalibl IJisl AJIEKTPOHUKH, HaHOMAaTepHallbl, TEKCTUIIbHBIE BOJIOKHA, 4
WCTOYHUKHU SHEPTUU, OPTAaHUYECKUE U MUHEPATIbHBIC YA0OPEHUs, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3amuTa: [IpeacraBnenue pe3yiabTaToB pelIeHUs KeHCOB B JOpMe MUHH-IOKIIA/IA C IPE3eHTAIUei
IMpomexxyTouHasi aTTecTAIUS MO JUCHUILUIMHE (324€T ¢ OLEHKOi) 2
Bcero 72
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3.YCJOBHUS PEAJIM3AIIMA ITPOT'PAMMBbBI OBIIIEOBPA3OBATEJILHOM

JUCHMUILIAHBI

3.1. TpedoBaHNs K MATEPUATBHO-TEXHHYECKOMY O0ecreYeHUIo

PGaJII/IBaHI/IH IMporpaMMabl O6Hl€06paBOBaT€HBHOﬁ JAUCHUILIMHBI IIPCAIIoJIaracTt

Hajguyue yueOHOro KabuHeTa
1. [TocagouyHbIe MECTa IO KOJIMYECTBY O0YJArOITHXCS;
2. PabGouune MecTo mpernoaBaTelis

OobOopynoBanne y4eOHOro KaOuHeTa (HAIJIsIAHbIE TOCO0OHUS):

1. KommuiekT yueOHO-HarISIHBIX TOCOOMIA (TOPTPETHI YUCHBIX )

2. KOMITIEKT 37IEKTPOHHBIX BUACOMATEPHUAIIOB

3. 3amaHus 111 KOHTPOJIBHBIX padboT

4. ITpodeccroHanbHO-OpUEHTUPOBAHHBIE 3a/IaHUS

5. MynbruMenuiiHble 00ydaroue IporpaMMbl U AJIEKTPOHHBIE YUEOHbIE
U3JIaHUs 110 OCHOBHBIM Pa3zesiam

6.Buieoposiku 1o oTAeIpHbIM TEMaM

7. Ilpe3eHTanuu K OTIEIbHBIM TEMaM

8. Tabmuma JI.M1.MenzaeneeBa

3.2. Hudopmanuonnoe obecneuyenue odyuenus. [lepeyenb pekoMeH yeMbIX
yueOHbIX u31aHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JUTEPATYPbI

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI

1. Xumus, 10 knacc/ I'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «lIpocsemenuey, 2020 I'.

2. Xumwus, 11 kmace/ T'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «lIpocsemenney, 2020 T

JOHNOJIHUTEJIBHBIE MATEPHUAJIBI

1. Xumus(0a30Bbiii ypoBeHb).Peanuzaius oOpa3oBaHus: METOJUYECKOE TOCOOUE AJis

yuurens / Kasepuna A. A., [luuyruna I'.B.; nox pen. I'. B. [Tuuyrunoii. M. :
OI'BHY «MucTtuTyT cTpareruun pazsutus oopazoanusi PAOy, 2022 81 c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklas
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4. KOHTPO/1b U OLEHKA PE3Y/IbTATOB OCBOEHWUA OBLLEOEPA3OBATE/IbHOM
ANCUUNTUHDbI

KoHTpons M OLEHKa pe3ylbTaToB OOYYEHHS OCYLIECTBIIAECTCA

B IIpoIiecce

MPOBEJCHUS MPAKTUYECKUX 3aHATUM U JIaDOPATOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE
BBITIOJTHEHUS O0YYaIOMIMMUCS WHJIUBUAYABHBIX 3aJlaHUM, MPOEKTOB, UCCIEIOBAHUM.
Pe3ynbTaThl 00yueHUsI OMPEAEIISIIOT, YTO 00YyYaloIIUecs: TOKHBI 3HaTh, TOHUMATh U
JIEMOHCTPUPOBATH IO 3aBEPIICHUN U3YUYCHUS AUCITUTIIIUHEI.

st popMupoBaHUs, KOHTPOJS W OICHKH PE3yJbTaTOB OCBOCHHUS YydeOHOM
JUCHUIUIMHBL UCIONB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONMIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUATHUM, COTITACOBAHHBIX C pe3yJibTaTaMUu 00ydeHUs
u chopmynupoBaHHbeix ¢ yderom @DPI'OC COO (mpeameTHbie pe3yiabTaThl 110

mucuumunae) u GI'OC CIIO.
Ne OK Moaynb/ Pe3ynbrat 06yueHun TUNbl OL,EHOYHbIX MEePONPUATUIA
Paspen/Tema
| OcHOBHOe coaepKaHue
1 Paspen 1. dopmynuposatb 6asoBble
OcHoBbI NOHATUA M 3aKOHbI XMMUU
CTpOEeHUA
BelLecTsa
1.1 |OK |Crpoenue CocTaBniTh XUMHUYECKHE 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX
01 aTOMOB (bopMyJIbl COeIMHEHUH B 9JIEMEHTOB U NIPUPOJA XUMUYECKON CBSA3H.
XUMHYECKHX |COOTBETCTBUU CO CTENEHBIO |2. 3ajaul HA COCTaBICHHE XUMUYECKUX
JJIEMEHTOB U |OKUCJIEHMSI XUMHUYECKHUX (opMys1 IByXaTOMHBIX COEIMHEHUN
pupoaa 2JIEMEHTOB, HCXOAS U3 (okcu0B, CynbPUAOB, TUAPUIIOB U T.I1.).
XUMHYECKON |BAJIEHTHOCTH U 3. 3aaHus Ha UCMOJIb30BAHUE XUMUYECKON
CBS3U ANEKTPOOTPULIATEILHOCTH  |CUMBOJIMKHU U Ha3BaHUU COEAMHEHUH 110
HOMEHKJIaType MEXKyHAPOIHOTO COI03a
TEOPETHUYECKON U MPUKIIATHON XUMHH U
TPUBHAJIBHBIX HA3BAHUMN I COCTABICHUS
XUMHYECKHUX (OPMYJT ABYXaTOMHBIX
COeMHEHU (OKCHUJIOB, CYIb(HIOB,
TUAPUAOB U T.I1.) U IPYTMX HEOPTaHUYECKUX
COEIMHEHUI OTAEIBHBIX KJIacCOB
1.2 | OK ITepnonnuecku | XapakTepu3oBaTh 1. Tect «MeTtaminueckue / HeMETaJUTMUECKHE
01 1 3aKOH U XUMHYECKHE IEMEHTHI B |CBOMCTBA, 3JIEKTPOOTPULIATENBHOCTD U
Tabiuia COOTBETCTBUU C UX CPOJACTBO K AJIEKTPOHY XMMHUECKUX
JN. II0JIO)KEHUEM B 2JIEMEHTOB B COOTBETCTBHE C UX
MenneneeBa |MepUOAUYECKON CUCTEME  [3JIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B
XUMHYECKHX IJIEMEHTOB MEPUOJNYECKON CUCTEME XMMHUECKHUX
.. Menneneena anemeHnToB .M. Menaeneenay.
2. IIpakTuyeckue 3a1aHusl HA YCTaHOBIIEHUE
CBSI3M MEXIY CTPOCHHEM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U NEPUOANYECKUM
W3MEHEHHEM CBOMCTB XUMHUYECKHUX
JJIEMEHTOB M UX COEJUHEHHUH B COOTBETCTBUU
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Mogaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 06yyeHusa Tunbl OLLEHOUYHDbIX MeponpPUATUNA
¢ nosioxkeHueM llepuonnueckoit cucreme.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHuUsl HA XapaKTepU3aIUIO
XUMHYECKHX 3JIeMEHTOB: «Mertaminueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
ANEKTPOOTPHUIATENLHOCTD U CPOACTBO K
3JIEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX JEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B MEPUOINYECKON CUCTEME
xuMHu4deckux sieMentoB .M. MenneneeBa»
2 Paspen 2. XapaKtepu3osaTtb TUnbl KoHTponbHasa pabora
XuMuuyeckme |XMMHUYECKUX peaKuuii «CTpoeHue BelecTBa U XMMUYEeCcKue
peakuum peakuumn»
2.1 [ OK Turnbl CocTaBnsTh peakiuu 1. 3agaun Ha coOCTaBICHUE YPABHEHUI
01 XUMHYECKHX |COCIMHEHUS, PA3JIOKEHUS, |peaKIIMii:
peakiuit oOMeHa, 3aMelIeHHS, — COCIMHEHMS, 3aMEIIEHUs, PA3JI0KEeHMUS,
OKHUCJIUTEIHHO- oOMeHa;
BOCCTAaHOBUTEIb — OKUCIIUTEIBHO - BOCCTAHOBUTEIBHBIX
HbIE PEaKIuu peaxIuil ¢ UCII0JIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.
2. 3ajaym Ha pacyeT Macchl BEIIeCTBa WU
00béMa
ra3oB M0 U3BECTHOMY KOJIMUECTBY BEILIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YIaCTBYIOIINX
B PEaKILIMM BEIIECTB; pacUEThl MACChI
(06bEMa, KoNMMUYeCTBa BEIIECTBA) MPOTYKTOB
pEakiny, eCIM OJIHO U3 BEILIECTB UMEET
puMecH
2.2 OnextponauTtud |CocTaBIsTh YpaBHEHUS 1. 3ajanus Ha COCTaBIEHHE MOJIEKYJISIPHBIX U
eckast XUMHUYECKUX PEAKIUU MOHHBIX PEaKUUW ¢ y4aCTUEM KHUCIOT,
JTUCCOIMAISA  |[MOHHOTO OOMEeHa ¢ OCHOBaHUU U COJIEH, yCTAHOBJICHUE
Y MOHHBIN y4acTHEM HEOPTaHUYECKUX |M3MEHEHUS! KUCIOTHOCTU CPEAbI
oOMeH BEIIECTB 2. JlaboparopHas pabota "Tunsl XUMHYECKUX
peakumit"
3 Paspen 3. UccnepoBatb ctpoeHne U |KoHTponbHas pabota
CTtpoeHue U  |CBOICTBA HEOPraH. «CBOMCTBA HEOPraHUYECKUX BELLECTBY
cBOMCTBa BeLlecTs

HeopraH.seLy-
B
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Mogaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 06yyeHusa Tunbl OLLEHOUYHDbIX MeponpPUATUNA
3.1 |OK |Knaccudukan |Knaccudummpo- 1. Tect «<HomenknaTypa u Ha3BaHUE
01 usu BAaTh HEOPraHUYECKHUE HEOPraHWYECKUX BEIECTB UCXO/S U3 UX
HOMEHKJIATypa |BEUIECTBA B COOTBETCTBHH C |XUMUYIECKOU (DOPMYITBI MIIH COCTABIICHUE
U CTPOEHHUE HX CTPOECHHUEM XUMHYECKON (OpMYIIbI UCXO/I U3 HA3BaHUS
HeOopraHuyec- BEILIECTBA 110 MEXIYHAPOIHOU UITH
KHMX BEILECTB TPUBUAJILHON HOMEHKJIATYyPE.
2. 3agauyu Ha pacyeT MaccoBOM 101 (MaccChl)
XUMHUYECKOI0 3JIeMEHTa (COeIMHEHUs) B
MOJIEKYJIe (CMecH).
3. [IpakTryeckue 3a7aHust 1Mo
KJaccu(UKaluu, HOMEHKIIAType U
XUMHYECKUM (popMysiaM HEOpraHU4YEeCKHX
BEIIECTB PA3JIMYHBIX KJIACCOB.
4. IlpakTyeckue 3alaHus Ha ONPEICIICHUE
XUMUYECKON aKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BUJIa XMMUYECKOU CBSI3HM U THUIIA
KPUCTAJUIMYECKON PELIeTKU
3.2 |OK ®dusuko- YcranaBnuBaTh 1. Tect «OcoOEHHOCTH XMMUYECKUX CBONCTB
01 XUMHYECKHE |3aBUCHUMOCTH (DU3HUKO- OKCHJIOB, KUCJIOT, OCHOBaHHM, aM()OTEpHBIX
CBOICTBA XMMHYECKHUX CBOMCTB TUJIPOKCHJIOB U COJIEH.
HEOPraHWYyeC |HEOPraHUYECKUX BEIIECTB |2. 3aJjaHus HAa COCTaBJICHUE YPABHEHUI
KHX BEILIECTB |OT CTPOCHUSI aTOMOB U XUMHUYECKUX PEAKIUN C y4aCTUEM MPOCTHIX U
MOJIEKYJI, @ TAK)KE TUIIa CJIO’KHBIX HEOPTaHUYECKHUX BEILECTB:
KPUCTAJUTMYECKOM PEUIETKH |OKCHUI0B METANIOB, HEMETAJUIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPTraHUYECKHUX
KHCJIOT, OCHOBaHUH M aM(OTEpHBIX
TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX CBOWCTBA U CIIOCOOBI
MOJIyYEeHHUSI.
3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHUsI HA CBOMCTBA U
MOJTy4YeHUE HEOPTaHUYECKUX BEIIECTB
3.3 [OK Unentuduxarn |MccnenoBath 1. [IpakTUKO-OPUEHTUPOBAHHBIE 3a/1aHUS 110
01 ust KaueCTBEHHBIC PEAKIINH COCTaBJICHHIO XUMHUYECKUX PEAKITUH C
HEOPraHWYECK |HEOPraHMYECKUX BEHIECTB |y4acCTHEM HEOPraHMYECKUX BELIECTB,
WX BEIIECTB HCTIONB3YEMBIX JUTSl X UIECHTU(DUKAIUN.
2.JlaGopatopHas pabora: “Unentupukanus
HEOPraHWYECKUX BEIIECTB’
4 Paspen 4. Uccneposatb ctpoeHne 1 |KoHTponbHasa pabota
CTpoeHMe U  |CBOMCTBA OPraHUYECKUX «CTpoeHue 1 CBOMCTBA OPraHUYECcKuUX
CBOMCTBA BeLLecTB BeLLecTB»
OpraHMUYecKux
BellecTs
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Mogaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 06yyeHusa Tunbl OLLEHOUYHDbIX MeponpPUATUNA
4.1 | OK Knaccudukan |Knaccudunuposars 1. 3aganust Ha cocTaBICHUE HAa3BaHUHA
01 usl, CTPOCHHE U |OpraHNYeCcKHe BEeUIECTBA B |OPraHUYEeCKUX COeIMHEHUN M0 TPUBHAIBLHOM
HOMEHKJIaTypa |COOTBETCTBHUH C UX WJTU MEXKIYHAPOIHOM CUCTEMATHYECKON
OpPraHUYECKUX |CTPOECHUEM HOMEHKJIaType.
BELIECTB 2. 3anaHus Ha COCTABJICHUE MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX GOpMYI
OpPraHUYECKUX BELIECTB OTAEIbHBIX KIaCCOB.
3. 3aaun Ha omnpeeeHue NpoCTerei
(hopMyIIBI OPraHUYECKON MOJIEKYJITbI, UCXOIS
U3 AJIEMEHTHOT0 cocTana (B %)
4.2 | OK CaolicTBa YcranaBnuBaTh 1. 3aganus HAa COCTaBJICHUE YPaBHEHUI
01 OpPTraHUYECKUX |3aBUCUMOCTD (PH3UKO- XUMUYECKUX PEAKIUN C ydacTHEeM
COCIMHEHUN |XUMHYECKHX CBOICTB OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH HX
OpPraHUYECKUX BEUIECTB OT [COCTaBa M CTPOCHHUSI.
CTPOECHHS MOJIEKYJI 2. 3ajiaHus Ha COCTaBJICHUE YPaBHEHUM
XUMUYECKUX PEAKIIUN, UILTIOCTPUPYIOITIX
XUMHUYECKHE CBOICTBA C yU€TOM MEXaHHU3MOB
MPOTEKAHUs JaHHBIX PEAKIUN U
TeHETUYECKOM CBSI3U OPraHUYECKUX BEILIECTB
Pa3HBIX KJIACCOB.
3. PacyerHble 3a1auu 0 ypaBHEHUSIM
peaKkIuii C yJacTHEM OPraHUYECKUX BEIIECTB.
4. JIaboparopnas padota “IIpeBparieHus
OpraHMYECKUX BEIECTB IPU HarpeBaHuu"
4.3 | OK [Upentudukan |Hccnenosarhb 1.IIpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS 11O
01 ust KaueCTBEHHBIC PEAKIINH COCTABJICHUIO XUMHUYECKUX PEAKITUH C
OpPTaHWYECKUX |OpTraHMYECKHUX COCUHEHHMH |ydacTHeM OPraHMYECKUX BEIIeCTB, B T.4.
BEIIIECTB, UX  |OTJEIBHBIX KJIACCOB WCTIONB3YEMBIX ISl UX UJEHTU(DHUKAIINN B
3HA4YECHUE U OBITY U TPOMBINIJICHHOCTH.
IIPUMEHEHNUE B 2.JIaboparopnast pabota: “Vnentudukanus
OBITOBOI U OpPTaHUYECKUX COSAMHEHUN OT/IEITbHBIX
MIPOU3BOJICTBE KJIaccoOB”
HHOU
NeSTeTbHOCTH
YelioBeKa
5 Pazpneu S. XapakrTepu3oBaThb
Kuneruyecku |BiausiHME PA3JIMYHbBIX
eu (paxkTopoB Ha paBHOBecHe
TEPMOJIMHAMM (M CKOPOCTh XUMHYECKUX
YyecKue peakumi
3aKOHOMEPHO
cTH
NpoTeKAHMS
XHMHYECKHX
peakuuii
5 |OK |Cxkopoctb XapakrtepusoBaTh BiausiHuE |[IpakTHKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE
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Mogaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 06yyeHusa Tunbl OLLEHOUYHDbIX MeponpPUATUNA
01 XUMHUYECKHX |KOHIIEHTPAIUU 3a/laHus Ha aHaIu3 (aKTOPOB, BIMSIOIINX HA
peaxiuii. pearupymonux BemecTB U (M3MEHEHUE CKOPOCTH XUMUYECKOM peakiuu.
XUMHUYECKOE |TeMIlepaTypbl Ha CKOpocTh  |[IpakTHKO-OpUEHTUPOBAHHEIC 3a/IaHUS HA
paBHOBECHE  |XMMHYECKHX PEaKIIHii npuMmenenue npunnuna Jle-llarense ms
XapakTepru30BaTh BIUSHUE |HAXOXKCHUS HAMPABICHUS CMEIICHUS
W3MEHEHHUS KOHIEHTPALUU |paBHOBECHS XUMUYECKOM peakiuu 1 aHaIu3
BEIIECTB, PEAKIIUU CPEIbl U |(PaKTOPOB, BIUSIOIMIUX HA CMEIICHUE
TEMIIEpaTypbl HA CMEIICHUE |XUMUYECKOTO PAaBHOBECHUSI
XUMHYECKOTO PABHOBECHS
6 HccnenoBath HCTHHHBIE
Paznean 6.
PACTBOPBHI € 3aJaHHBIMH
PacTBopbI
XapaKTepUCTUKAMU
6.1 | OK [IlonsTue o PaznuyaTh uCTUHHBIE 1. 3agaun Ha MPUTOTOBJIEHUE PACTBOPOB.
01 pacTBopax pPacTBOPHI 2. [IpakTHKO-OPUEHTHPOBAHHBIC PACUCTHHIE
3a/laHus Ha IUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MPOU3BOJCTBEHHON JESITENFHOCTH YeIOBEKa
6.2 | OK  |HccnenoBanue [MccnenoBath husmuko- JlaGopaTopHas pabora
01 CBONCTB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPoB”
pacTBOpOB HCTUHHBIX PACTBOPOB
Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepP:KaHue (CoAepKaHue MPUKIATHOTO MOIYJIs)
7 Pa3nen 7. OuenuBarth 3ammuTa Keiica (¢ yueTom Oyayuuei
XuMus B NocJIeACTBUSA ObITOBOH |MPOdecCHOHAIBbHOM AeATeJIbHOCTH)
ObITY H U MPOU3BOICTBEHHOM
NMPOU3BO/ICTBE |1eATEJIHLHOCTH
HHOI YyeJioBeKa ¢ MO
AeSITeJIbHOCTH [IKO0JIOTHYeCKOit
YyeJIoBeKa 0e30MacHOCTH
OK  [Xumus B ObiTy |OnienuBath nocienctsus [Keiic (¢ yuerom Oyayiei npodeccnoHaabHOM
01 u OBITOBOH U JESATEeTLHOCTH)

MIPOU3BOJACTBE
HHOM
NeITEeILHOCTH
YyeJloBeKa

MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YEJI0BEKa
C MO3UIIHI
9KOJIOTUYECKOM
0e30macHOCTH

Bo3MoOKHBIE TEMBI KEHCOB:

1. IToTennenue KaIMMara 1 BEICBOOOXKIEHHE
ra3oBbIX THJPATOB CO JHA OKEaHa.

2. bynymme marepuaisl 1715 aBua-, MallMHO- U
IpUOOPOCTPOECHHUSI.

3. HoBble MaTepHabl 1J1s1 COJTHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE PaCTUTENIBHBIX
IIpenapaToB
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5. JJUCT JONOJJHEHUHN U N3SMEHEHUM

Ne
n/n

Jara
BHECEHHUA
u3MeHeHus /
JOMOJTHEHH ST

OcHoBanue

Conep:kaHue u3MeHeHUsI
/

AOITOJTHCHHUSA

JIuna, noaTrBep:KaaIOIINe
H3MeHeHHe / TONMmoJTHEHHe

[Ipencenarens
TTIK
(DPamunus,
UHUYUATBL,
noonucy)

3aM. gupekTopa
1o y4eOHO
pabore
(Pamunus,
UHUYUAbl,
noonucy)
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