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IosicHUTEILHAA 3aNMUCKA

I'pynnoBeie 3ansatus «llogrotoBka k OI'D» npeaHazHadyeHbl IS yHaIIUXCS
9 kmnacca, roroBsamuxcs K caade OI'D mo xumun.

JlaHHBI Kypc COMpOBOXKIAeT y4deOHbIM mnpeamer «Xumus». OH Takxke
MOXET OBITb WCIOJb30BaH IS pacCUIUpeHUss W YyriayOJeHus MporpaMmm
npeaAnpoPIbHOTO00yUeHUsT TO0 XUMHM W TOCTPOEHUS HWHIUBUIYAIbHBIX
00pa3oBaTeIbHBIX TPACKTOPUM YUAITUXCS, TPOSIBIISIONINX UHTEPEC K HAyKe.

[Iporpamma mocTtpoeHa TakuM oOO0pa3oM, YTO TO3BOJISET PACHIUPUTHL U
yIayOuTh 3HAHUS YYalllUXCs MO BCEM OCHOBHBIM paszjejaM IIKOJBHOIO Kypca
XUMUUA OCHOBHOW TIKOJBI, a TaKXKe JHKBUIAUPOBATH BO3MOXKHBIC IPOOEIIHI.
Cognepxxanue Kypca MpeaHa3HaAYeHO JIJI OBJIAJCHUSI TEOPETUUECKUM MATEpPHaIoM
U OTpabOTKM TMPAKTUYCCKUX HABBIKOB pEIICHUs 3ajaHuil dvacted 1 u 2
KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPHUATIOB.

[Iporpamma paccuntana Ha 34 yaca. Kypc npoBoauTcsi B TeueHue roja mo 1

qacy B HCACIIO.

Heab: noaroroska yvamuxcs k caade OI'D nmo xumumu.

3agaum:

. 3akpenuTh, CUCTEMATU3UPOBATh U PACUIUPUTh 3HAHUS YYalIUXCS IO
BCEM OCHOBHBIM pa3jiesiaM Kypca XUMUU OCHOBHOM IIIKOJIBI.

. dopMHUpPOBATH HaBbIKHU aHAITUTUYCCKOMN JICSITCIILHOCTH,
MIPOTHO3UPOBAHUS PE3YIbTATOB JJISl PA3JIMUHBIX BAPUATUBHBIX CUTYaIIHH.

. Pa3BuBath MMO03HABATEIILHBIN HHTEpEC, WHTEIJICKTyaIbHbIC

CTIIOCOOHOCTH B TIPOIIECCEe TIOMCKA PEIICHUH.

. 0TpaboTaTh HABBIKU BBITIOJTHEHHUS TECTOBBIX 33JIaHUH 9acTH 1;
. 0TpaboTaTh peIIeHre OCHOBHBIX BUAOB 3aJJaHUM YacTH 2;
. 0TpaboTaTh HABBIKM BHITTOJIHEHHS JEMOHCTPAIIMOHHOTO OIBITA;

. dbopMupoBaTh HABBIKM CAMOKOHTPOJIS,



. CIOCOOCTBOBATH MICUXOJIOTUYECKON TOTOBHOCTH K OI'D.

. dopMHUpoBaTh WHAMBUAYAIbHBIE 00pa30BaTENbHBIE MOTPEOHOCTH B
BbIOOpE AasibHENIIEro npoduiia 00yyeHus B CTapllei MKoe.

@opMbl  OpraHu3amuM  JeSITeJIbHOCTH:  JICKIUW,  IPAKTUKYMBI,
MpaKkTUYECKUe paboThI.

@opMbI KOHTPOJIA: MHOTOBapHaHTHOE PAa3HOYPOBHEBOE TEMATHUYECKOE H
KOMOMHHUPOBAHHOE TECTHPOBAHHE, CAMOCTOSTEIbHAS paboTa yYalIuxcs Ha YpoKe
U JoMa.

Oxupaembie pe3yabTaThbl.

[TomyueHHbIe 3HAHUS JOHKHBI TOMOYb YUAITUMCS:

1. YCIICITHO CAATh dK3aMEH 10 XUMUU;

2. ONPENCTUThCSI B  BHIOOpE HMHIWBUIAYAIBHBIX 00pa30BaTEIBHBIX
norpedHocTer (mpodusiss 00yueHus);

3. 3aKpenuTh  MPAKTHUYECKHE  HAaBBIKK M YMEHHUS  PEIICHHS
Pa3HOYpPOBHEBBIX 3aaHU.

Metoabl u popmMbl 00y4eHUs.

Metoasl 1 GopMbl 00YUYEHHUS OMPENEIAIOTCS TpeOOBaHUSAMU OOYUYEHHS, C
y4E€TOM WHIUBUIYAJIbHBIX M BO3PACTHBIX OCOOCHHOCTEH y4YaIlllUXCs, Pa3BUTUSA U
CaMOpa3BUTHUSl JIMYHOCTH. B CBA3UM C ATUM OCHOBHBIE MPUOPHUTETHI METOJIUKH

U3YYCHHsI Kypca:

. oOydeHHe uepe3 OMbIT U COTPYTHUYECTBO;
. y4eT UHIUBUyAIbHBIX OCOOCHHOCTEN U TOTPEOHOCTEH yJaImxcs;
. UHTEPAaKTUBHOCTh (paboTa B MajblX TCpYINaX, pOJIEBbIE WIPHI,

TPEHUHTH, BHE 3aHATUI - METOJI IPOEKTOB);

. JUYHOCTHO-JICATEIbBHOCTHBIA M CYOBEKT — CYOBEKTHBHBINA MOJXO]
(Oonpiiee BHUMAHWE K JUYHOCTH YYAIIETOCs, a HE TEJISIM yUUTENsl, PAaBHOIPABHOE
WX B3aUMOJICHCTBHE).

Jns pa®oTel ¢ ydalmUMHCS, O€3yCIOBHO, MPUMEHUMBI Takue (HOPMBbI
paboThl, Kak Jekuuss u cemuHap. lloMumo 3TUX TpaAUIMOHHBIX (opM

PCKOMCHAYCTCA HCIIOJIB30BATh TAKKC JHUCKYCCHH, BBICTYIUICHHA C OJOKJIIaAaMH,



COIEpKAIlMMHU OTYET O BBIIOJIHEHUNM HWHIAUMBHIYAJIbHOIO WJIM TIPYIIIOBOTO
JOMAIIHEro 3aJaHus WIM € CONOKIAaJaMH, IJOMOJHAIONIUMU JIEKUUIO YYUTEN,
TUIIOBbIE 3a/laHUs 1O PA3BUTUIO E€CTECTBEHHOHAYYHOM (PYHKIIMOHAIBHON
rpamoTHOocTH (MeTtonnueckas pa3padorka «DopmupoBaHue ecTeCTBEHHOHAYYHOU
rpaMoTHOCTH Ha ypokax xumum» Ctyk A.B., 2022 r.). Bo3MOXHBI pa3iuyHbIe
(opMbI TBOpUECKOW pabOThI yHalIMXcs, Kak HapUMEp, «3allluTa PelIeHus», OTYET
0 pe3yibTaTaM «IIOMCKOBOW» pabOThl Ha 00pa3oBaTeNbHbIX caiiTax B MIHTepHETE
o yka3aHHOM TeMe. TakuMm 0Opa3oM, NaHHBIM KypC HE UCKIIOYAET BO3MOXKHOCTH
IPOEKTHOM JEATEIbHOCTU Y4YallluXcsl BO BHEYPOUYHOE BpeMms. Mrorom Takoun
NEeSATENBHOCTU MOTYT OBITh TBOPUECKHE PaOOTHI.

[Ipennaraemslii Kypc SIBISIETCS pa3BUTHEM CHCTEMbI paHee MPUOOPETEHHBIX
IPOrpaMMHBIX 3HAHUH, €ro LENb - CO3/aTh LEIOCTHOE MPEACTABICHUE O TEME U
3HAYMUTENIBHO PACIIMPUTh CIEKTP 3a]a4, TOCWIbHBIX JJISl yYallluXcs.

Takum oOpa3oM, mnporpaMma NpUMEHMMa s Pa3IMYHBIX TPy
IIKOJIbHUKOB, B TOM YHCJIE, HE UMEIOIIUX XOpOLIEH MOATOTOBKU. B aTOM ciydae,
YUUTENIb MOXET CY3UTh TpeOOBaHUS M MPENJOKUTh B KauecTBE JIOMAIIHUX
3aJJaHUul CO3/laHHMEe TBOPYECKUX paboT, MHpU 3TOM Yy JeTeil pa3BUBaeTCs
UHTYUTUBHO-aCCOLIMATUBHOE MBIIIJICHUE, YTO, HECOMHEHHO, IOMOXET UM IIpU

BBINTOJIHEHHU 3amaHuil OI'D.

Paznen 1.Ilnannpyembie pe3yabTaTbl 0CBOEHHS YUeOHOI0 MpeaMeTa

3HAaTh/ IOHUMATh:

. XUMHYECKYI0 CHMBOJIMKY: 3HAKH XUMHUUYECKHX JIEMEHTOB, (DOPMYIIBI
XUMHUUYECKHX BEUIECTB, YPABHEHUSI XUMUUYECKUX PEAKIINN;

. BAKHENIINE XMMUYECKUE TTOHATHUS: BEIIECTBO, XUMUUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsI U MOJICKYJISIPHAs MacChl, MOH, KaTHOH,
AHHOH, XUMHYECKAs CBSI3b, OJJIEKTPOOTPULATEIBHOCTh, BAJIEHTHOCTh, CTEIEHB
OKHUCJICHHUS, MOJIb, MAJISIPHASI Macca, MOJISIPHBIA 00bEM, PACTBOPBIL, AIEKTPOJIUTHI U

HCIOJICKTPOJINTEI, QJICKTPOIIUTHYICCKAs Aucconuanms, OKHCJIINTCIIb nu



BOCCTAaHOBUTEIIb, OKUCICHHE M BOCCTAHOBJICHHE, TEIUIOBOM J(PQeKT peakuuu,

OCHOBHBIE TUIIbI PEAKIUN B HEOPTAHUYECKON XUMUU;

J XapaKTCPHBIC IIPU3HAKU BaXXHEUMIIINX XUMHUYCCKUX HOH)ITI/Iﬁ;

U O CYmECCTBOBAHHMU B3aMMOCBS3U MCIKAY BaXXHCUIIMMU XUMHYECKUMU
IIOHATUSAMU,

U CMBICJI OCHOBHBIX 3dKOHOB M TCOPHH XHMMHHU: aTOMHO-MOJICKYJISIpHAsA

TEOpHUs, 3aKOHbl COXPAHEHUST MAaCChl BENIECTB, IOCTOSHCTBA COCTaBa,
nepuoanueckui 3akoH /. 1. Menneneena.
YMeTh:
Ha3siBaTh
® XHUMHUYECKHE  JJIEMEHTBHI;  COCJAMHEHMS  U3YUYECHHBIX  KJIAaCCOB
HEOPTraHMYECKUX BEIIECTB; OPTaHMYECKUE BEIIECTBA MO X (popMmyie:
ME€TaH, 3TaH, OTWJICH, AalleTUJICH, METAHOJ, JTaHOJ, TJIMUEPHUH,
YKCYCHasl KHCJIOTa, IIII0K03a, caxaposa.
OOBACHATE:
e (u3HUECKUN CMBICT aTOMHOTO (ITOPSIKOBOT0) HOMEpa XMMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYyNIbl U MEPUOJa B MEPUOJIUUECKON CUCTEME
.. MenpaeneeBa, K KOTOPBIM 3JIEMEHT IPUHAJICIKHUT;
® 3aKOHOMEPHOCTH M3MEHEHHUS CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npejenax MajblX MEPUOJ0B U TJIAaBHBIX MOATPYII, a TAKXKE CBOMCTBA
00pa3yeMbIX UMH BBICIIINX OKCHJIOB;
® CYIIHOCTh Mporecca SICKTPOIUTHYECKON HUCCOIMAMA W PEaKIUU
MOHHOTO OOMEHa.
XapakTeprus3oBaTh:
® XHUMHYECKHE JJIEMEHTHI (OT BOJOPOJAa 1O Kajibllds) HAa OCHOBE HX
MTOJIOKEHUS B MEPUOJUYECKON CUCTEME XUMHUYECKUX d1eMeHTOoB /JI. H.
MenpeneeBa 1 0COOEHHOCTEW CTPOCHUS UX aTOMOB,;
® B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMM BEIIECTB;
® XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BEIIECTB:

OKCHJIOB, KHUCJIOT, OCHOBAHUM U COJICH.



Onpenensite, Kiaccu(pUIUPOBATD:

COCTaB BEIIECTB MO X popMyrnam;

BaJICHTHOCTb U CTETICHb OKUCIICHUSI JIEMEHTA B COCJIMHEHUH;

BU/JI XUMUYECKOU CBSI3U B COCJTMHEHMUSIX;

IPUHAIJIEKHOCTD BEILIECTB K ONPEACICHHOMY KJIacCy COeAMHEHMI];
THUIIBI XUMUYECKUX PEaAKIUi;

BO3MOXHOCTH ITPOTCKAHHA peaKHI/Iﬁ MOHHOTO OOMeEHa.

CocCTaBiIATh:

CXEMBbl CTpOE€HHUsI aTOMOB TMepBbIX 30 3JIEMEHTOB MEPUOAUYECKOM
cuctemnl J[.U. MeHpaeneena;
dbopMyJbl HEOPTaHUUECKUX COCTMHCHUN N3yUYEeHHBIX KJIACCOB;

YpPaBHCHHA XUMHUYCCKUX peaKuHﬁ.

OG6parmaThcs:

C XUMHUYECKOU MOCYI0H 1 J1a00paTOPHBIM 000PYTOBAHUEM.
pacno3HaBaTh ONBITHBIM MTyTEM:

ra3oo0pa3Hble BEIIeCTBAa: KHUCJIOPOJ, BOJOPOM, VYIIEKUCIBIM ra3,
aMMUaK;

PAcTBOPBI KUCIIOT U HIEN0YEH M0 M3MEHEHUIO OKPAaCKU MHIUKATOPA;
KHUCIIOTHI, IIENOYM W COJM MO0 HaJUYHMI0 B MX PACTBOpAx XJIOPHUA-,

cynbdar-, KapOOHAT-MOHOB M HOHA aMMOHHSI.

Breruucnare:

MaCCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTA 10 (hOpPMYyJe COSTUHEHUS;
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE;
KOJIMYECTBO BEIECTBA, OOBEM WJIM MacCy BEIEeCTBa MO KOJIUYECTBY

BEIECTBa, OOBEMY MJIM MACCE PEareéHTOB WJIM MPOAYKTOB PEAKIIMH.

Hcnonp3oBaTh NpHOOpETEHHbIE 3HAHUS W YMEHUS B NPAKTHUYECKOM

ACATCIIBHOCTHU 1 HOBCCI[HGBHOﬁ ZKHU3HHU OJIA:



e Oe3zomacHoro oOpamieHusi C BeUIeCTBAMM M MaTephajllaMHd B
NOBCETHEBHOM >KM3HU U TPAMOTHOTO OKa3aHMs MEPBOM MOMOILU MPHU
0’KOTaX KHCIOTaMH U IIEJI0YaMU;

® 00BSICHEHUS OTIAENbHBIX (PAKTOB U MPUPOJHBIX SBJICHUN;

® OmpeleseHusl 3HAYMMOCTH BEUIECTB B MPOPECCUOHATBHON U OBITOBOM
NEeSTENbHOCTH, U CLIOCOOBI 0OpaIleHUsI C HUMU;

® KpUTHUYECKOM OIEHKM MH(POpPMAIMM O BEIIECTBAX, HUCIOJIb3YEMbIX B

OBITY.

Paznea 2. Conep:xanne y4eOHOI 0 nmpeamera

1. «BaxHeilmue KiIacchbl HEOPraHMYECKUX BellecTB. KoauuecTBEHHbIE
OTHOIIICHUSI B XUMUN» (84)

Xumuueckue  popmynbl.  Oxcuaesl.  Kucmorel. OcHoBaHus.  3aKkoH
MIOCTOSIHCTBA cocTaBa. PacueTsl mo xumuueckoit popmyne. Moinb. OTHOCUTENbHAS
IUIOTHOCTh Ta30B. ['azoBble 3akoHbI. [loHATHS «UHUCTBIE BEMIECTBA» U «CMECH.
CriocoObl pa3ziesieHus cMeceil.

MaccoBble J0nM 3J€MEHTa B BemlecTBe. HaxokIeHne XUMHYECKON
dopmynbl. Tubl XUMHUYECKMX pEaKIHMil MO0 KOJWYECTBY BCTYNAIOIUX U
oOpazyromuxcsi  BemiecTB.  CXeMbl  pelieHus  OpocTedmux  3agad  (C
UCIIOJIb30BAHUEM  TOHSTUH  «KOJMYECTBA  BEILIECTBA»,  «CPABHEHUSIM,
«COOTHOIIEHUEM BEIIMYHUHY, «ITPOTIOPLIANY).

Bpluncnenuss 0o ypaBHEHMSIM pEakUMH C HCHOJIB30BAHUEM TMOHSATHI
MaccoBasi 1 00beMHast T0JIS BBIXO/Ia TTPOYKTA.

TemmoBoit »ddext xumuyeckoit peakuuu. [loHSITHE TEPMOXUMUYIECKOTO
YpaBHEHHUSI M €ro OTIMYue OT OObIYHOro. PacueTrsl MO TEPMOXMMHYECKUM
peakuusM. BeiBOA TEPMOXMMHUYECKUX YPaBHEHUH.

2. «llepmognueckass cucrteMa xumuudeckux sjemeHToB JI.M.MeHnneneeBay
(54)

[TonHas xapakTepuCTUKa XUMHUUYECKOTO 3JIEMEHTA U €r0 CBOMCTB HAa OCHOBE

noyioxxeHusa B [ICXD. Pemenue 3a1a4 Ha OCHOBHEIE 3aKOHBI U TOHSATUS XUMHH.



3.«XuMuueckas peakuus» (54)

XumuUeckas peakuus. YCIOBUA U MPU3HAKA MPOTEKAHUS XWMHUYECKUX
peakuuii. Xumudeckue ypaBHeHus. CoXpaHEeHUE MacChl BEMIECTB IPU XUMUYECKHUX
peaKuusX.

dusnueckre U XxumMudeckue spieHust. CpaBHeHHE TPU3HAKOB (GU3UUYECKUX U
XUMHUYECKUX siBIeHUU. Hanncanue ypaBHEHME XUMUAYECKUX PEAKLIMI, PACCTAHOBKA
K03 (HUIMEHTOB. 3aKOH COXPAHEHHSI MacChl BEILIECTB.

PaGora ¢ TpeHUPOBOUHBIMHU TECTaMU TI0 TeMe, 3aJaHUSIMHU [0
(YyHKIMOHAIBHON IPaMOTHOCTH (TIpUiIoKeHue 1).

Knaccuduxanuys XuMU4eCcKUX peakiuii 1o pa3IMuHbIM PU3HAKaM: YUCTY U
COCTaBy HCXOJIHBIX M TOJIyYCHHBIX BEIIECTB, U3MEHEHUIO CTENIEHEW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB, MOTJIOMIEHUIO U BBIICIICHUIO SHEPTUU.

Paznuunbie kraccuukanuy XUMHUYECKUX PEAKIUi, TPUMEPHI.

PaboTta ¢ TpeHUPOBOYHBIMU TECTAMHU.

DNEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI M aHUOHBL. DJIEKTPOIUTUYECKAS
JUCCOLIMALIMS  KUCJIOT, IIejoued U cojed (CpeaHux). DNEeKTpOIUTHl U
HEANEKTPOJIUTBL. DIIEKTPOJIUTHYECKAs AUCCOLMALMs B PAacTBOpax M paclulaBax.
Porr BOabl B mpouecce  3IIEKTPOJUTHUECKOM — aucconuanuu. CreneHb
nucconuanuu. KoHcraHTa guccomyanui. XUMHYECKHE CBOMCTBA KHMCIIOT, COJICH U
OCHOBAHHM B CBETE TEOPHUU DIICKTPOIUTHUYECKOU TUCCOIUALINU.

PaGoTa ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakmnuu moHHOTO OOMEHa M YCJiOBHsS MX ocymiecTBieHus. CocraBieHue
MOJICKYJSIDHBIX M MOHHBIX YPaBHCHHU. YIIPaXHCHUE HA HAIUCAHUE YPaBHEHHM
peaxiuii HFOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH. Okucnutenb
BoccTaHoBUTeNb.  [Ipoueccsl okuciaeHus W BoccTaHoBieHUs. (CocraBiieHHe
ypaBHeHuit OBP: Metox snexTpoHHOTrO OanaHca W METOJ MOJypeakiuil (MOHHO-

AIEKTPOHHBIN METO).



IIpaktnueckoe 3amatue. CocrtaBineHne ypaBHeHnii OBP  meronom
ANIEKTPOHHOTO 0anaHca U METOJOM NOJypeakuuil. YNpakKHEHHWE Ha COCTaBJICHHE
YpaBHEHUI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITH.

4 «OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE peakiumy (64)

OCHOBHBIC THITBI  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakinuii. Psn
CTaHJAPTHBIX DJICKTPOAHBIX TMOTCHIMAIOB. PacyeTsl 1Mo ypaBHEHUSM, B OCHOBE
KOTOPBIX JISKUT PEAKIUsI 3aMEIICHUS OJJHOTO METajlia IPYyTUM.

5.  «Meroasl  TO3HAHWS  BEMIECTB W XHMHUYECKHX  SIBJICHUH.
DOKCNEpUMEHTAIbHBIE OCHOBBI XUMUNY (61)

[IpaBuna Ge3omacHOW paOOTHI B IMIKOJIBHOW Jabopatopuu. JlaboparopHas
nocyaia u oOopynoBanue. Pazgenenne cMeceli W OYHCTKA  BEIECTB.
[IpuroroBnenue pacTBopoB. OmpeneneHUe Xapakrepa Cpeabl pacTBopa KUCIOT U
eJI04Yel ¢ MOMOIIbI0 MHAWKATOPOB. KauecTBEeHHbIE peaKIIuu Ha HOHBI B PACTBOPE
(xmopun-, cynbdar-, KapOOHAT-UOHBI, HOH AMMOHHUS).

[lonyyenne ra3oo0pa3HbiXx BemecTB. KadecTBeHHble peaklMd Ha
ra3oo0pa3Hble BellecTBa (KUCIOPOI, BOAOPOI, YIICKUCIBINA ra3, aMMHAK).

[IpoBenenue pacueToB Ha ocHOBE (HOPMYJ U ypaBHEHUM peakiuil. Pemenue
3ajady.

Brrumnciennst MaccoBoi JOJIM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE.

Brrumnciennst MaccoBoi J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

Breruncienne konuuecTBa BeEIIECTBA, MAcChl WM OO0beMa BEIIECTBA I10
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJIHOTO M3 PEareéHTOB WJIM MPOTYKTOB
pEaKInu.

[IpaBuna Oe3omacHoi pabOTHl B MIKOJIBHOW Jabopatopuu. JlabopaTopHas
nocyna u obOopyaoBaHue. Pa3zgeneHue cMeceil M OYMCTKAa  BEIECTB.
[TpurotoBnenne pacTBopoB. OmpenencHue xapakTepa Cpeabl pacTBopa KUCIOT H
IeJI0YEH C TOMOIILI0 HHAUKATOPOB. KauecTBeHHBIE peaKIni Ha MOHBI B paCTBOPE
(xmopun-, cynbdar-, KapOOHAT-UOHBI, HOH AMMOHUS).

[Tomydyenne ra3000pa3HBIX BemecTB. KadecTBeHHbIE peakIuud  Ha

ra3zoo0pa3Hble BelecTBa (KUCI0pO, BOAOPO, YIIIEKUCIbIN ra3, aMMHUAaK).



[IpoBenenue pacueToB Ha OCHOBE (POpMYJ M ypaBHEHU peakuuil. Pemenue

3aaay.

Brruucnenusa MmaccoBoO# TOJIM XUMHUUYECKOT'0O DJIEMEHTA B BEIIECTBE.

Brruncnenus MaccoBOM 40JIM pACTBOPEHHOI'O BEILIECTBA B PACTBOPE.

Breruncienue koiauuecTBa BCIICCTBA, MACChI HIJIH o0BeMa BC€IICCTBA IIO

KOJIMYECTBY BCHICCTBA, MACCC HIIN O6’bCMy OAHOI'0 M3 PCAarcHTOB HJIM IIPOJAYKTOB

pEaKInu.

6. PeneTuiinonHsbIil 3x3amMeH (44)

Peneturnmonnsiit sx3amen (180 MunyT);

AHanu3 BBIOJIHEHHBIX padboT — (1 4)

Paszpnen 3. KajengapHo-TemaTu4eckoe NJIaHUPOBaHHUE

Tema IIpakTuyeckasn KoauuecTnB Jara
Ne Teoperuyeckne BONpochl npoBeaeH
3aHATHUSA 4acTh 0 4acoB
usl
1. | Knacce Knaccer Heoprannyeckux | OCHOBHBIE
Heoprannu | BemecTB (Oxkcuubl. KHCTOTHI. | mpuMepbl
€CKHX OcHoBaHusl. Conn.) UX | BEIIECTB,
BEIIECTB CBOWCTBA. 3aKOH IIOCTOSTHCTBA | UCIIOJB3YEMBIX B | 2
coctaBa. ['eHeTnyeckas CBA3b | MPAKTUYECKOM
MEXY kimaccamMu | yactu OI'D 1o
HEOPraHWYECKHUX BELIECTB. XUMUU
2. | KomnuectB | PacueTsr o xumudeckon | JleficTBue
€HHbIE dhopmyre. Monb. | ra30BbIX 3aKOHOB
nokazaren | OTHocuTenbHas IJIOTHOCTh
U B XMMUHU | Ta30B. l"azoBbIe 3aKOHBI. 1
Ilonatust «Yucrteie BemecTBa» 1
«cMecuy». CriocoObl pazfieneHus
cMeceil.
3. | ®opmynsl | MaccoBble nmomu aneMeHTa B | [IponoprmonanbH
BEILIECTB BEILECTBE. HaxoxneHue | pie OTHOLIEHUS B
xumuueckor Gopmynel. Tumsl | xumun
XUMHUYECKUX peakuuii ()
KOJMYECTBY  BCTYHAlOUUX U
o0Opa3yromuxcs BEILIECTB.
CxeMbl penieHusi MPOCTEHIINX 5

3a/1ad, c JJIEMEHTaMU
€CTECTBEHHOHAYYHOU

(yHKIMOHATBHOH TI'PaMOTHOCTH
(c wucronp30BaHMEM  TOHATUH

«KOJIHMYCCTBA BCIICCTBA»,
«CpPaBHCHUAMD,
«COOTHOIICHHUEM BCIINYHH,




«IIPOTIOPLIIID)

4. | Pemienue Beluucnenuss 1o ypaBHeHusM | Pemenue 3anau

3a7a4 peakuuMii C  UCIOJb30BAaHUEM
MOHATHI MaccoBas U OOBEMHAs
JI0JIs1 BBIXO/1a TPOJYKTA.

5. | Xumnueck | TeruoBoii 3¢ddexT XumuuecKon
ne peakuun. [TonsTne
YpaBHEHUSI | TEPMOXMMHUUYECKOTO ypPaBHEHUS

U €ro OTIMYHUE OT OOBIYHOTO.
Pacuersl Mo TEepMOXMMHUYECKUM
peakuusam. BriBon
TEPMOXUMHYECKUX YpaBHEHUH.

6. | Xumuueck | [TomHas xapakrepuctuka | Paccmorpenue
ui XMMHMUYECKOTO D3JIEMEHTa U €ro | Mojesen
JJIEMEHT CBOMCTB Ha OCHOBE IOJIO)KEHMSI | MOJIEKYI

B [ICXD.

7. | Xumuueck | Permenue 3amay Ha OCHOBHBIE
ast peakius | 3aKOHBI U IOHSATHS XUMHH.

8. | YcmoBus XUMHUYECKasi peakius. Y CIOBHS
TUTSI u MIPU3HAKU MPOTEKAHUS
XUMHUYECKH | XUMHUYECKUX peaxiuii.

X peakuuii | XMMUYECKue YpaBHEHHS.
CoxpaHeHHE MacChl BEIECTB
MIPU XUMUYECKUX PEAKLIHSIX.

9. | Knaccudu | Knaccubpukamumss — xumudeckux | [Ipaktuueckas
Karus peakuuit o pasIuyuHbIM | paboTa.
XUMUYECKU | IPU3HAKAM: YHCIYy M COCTaBy
X peaKkIMi. | UCXOOHBIX U IOJIYYEHHBIX

BEIIIECTB, U3MEHCHHUIO CTEIICHEH
OKHCIICHUS XUMUYECKUX
3JIEMEHTOB, MOIJIOLIEHUIO H
BBIJICJICHUIO SHEPTUU.

10. | DaexTposu | DACKTPOJIUTHI u | [Ipaktrueckas
TUYECKas HEAJIEKTPOJIUTHI. paborta.
mucconman | Katnonst u AQHUOHBI.
us DIEKTPOIUTHYECKAs

JUCCOLMAlUs KUCTIOT, LIEI0Yen
U coJiel (CpeTHuX).

Peakuuu woHHOro oOMeHa u
YCIJIOBHS UX OCYLIECTBIICHHUS.

11. | Okucnuten | CreneHu okucineHus. | Pemenue 3agau.
bHO— OKHCIIUTENH U BOCCTAHOBUTEIIb.
BOCCTaHOB | OKHCIUTEIBHO-

WUTEIbHbIE | BOCCTAHOBUTEIBHBIE PEAKIIUU.
peakuuu. Merto 31eKTpOHHOTO OanaHca.

12. | Xumnueck | [IpaBuna Ge3omacHoi paboTsl B | IIpakTuueckas
ast LIKOJIBHOM nabopatopuu. | paboTa.
naboparop | JlabopatopHas nocyna u | Ucnonb3oBanue
usl. o0opyJoBaHue. XUMUYECKOU

HucTele BeliecTBa U CMECH MOCY/IbI

Pazgenenne cMecell M OYHMCTKA




BEIIIECTB. [Ipurorosnenue
pacTBOpPOB.

13. | KauectBen | Onpenenenue xapakrepa cpezbl | [IpakTudeckas
HBIC pacTBopa KHCIOT M IIElo4ed ¢ | paborta.
peaxiuu MIOMOIIIBIO WHMKATOPOB.

KauecTBeHHble  peakiuu  Ha
MOHBl B pacTBope (XJIOpHI-,
cynbdar-, KapOOHAT-UOHBI, HOH
aMMOHUS).

14. | T'azoo6pa3 | [lomyuenne razoo0pasusix | [IpakTuueckast
HbIE BEIIECTB. KauectBennsie | pabora.
BEIIECTBA | peakIMu  Ha  Ta3000pa3HbIC

BelecTBa (KUCIOPOJI, BOIOPO,
YTJIEKUCIIbIN T'a3, aMMHUAK).

15. | Pemenue [Tpumenenne 3HAHUU I

3a]1a4. pemeHns 3aJaHui c
YMCTBCHHBIM JKCIIEPHMEHTOM.

16. | [Ipoenen | BeramciaeHuss MaccoBOM  J0JH
ne XUMHAYECKOTO  JJIEMEHTa B
pacdeToB BEIIECTBE. Brruncnenus
Ha OCHOBE | MACCOBOW JIOJIM PAaCTBOPEHHOTO
hopmy. BEIIIECTBA B PacTBOPE.

17. | Penerunmo
HHBIN
oro

18. | Ananus
BBITIOJIHEH
HBIX padoT.

Hroro
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