MynununanpHoe 00111e00pa3oBaTe/IbHOE YUPeK ICHHE
«JInneit Ned Kpacnoapmetickoro paitona Bosrorpaaa»

PACCMOTPEHO
HAyYHO METOOMYECKHH COBET

ITpotoxomn Nel
ot 31.08.2026

COT'JIACOBAHO
meJaroruv4ecKui coBeT

[TpoTokou Nel osoB B.A.
ot 31.08.2026

IIporpamma y4eOHOro Kypca
no xumum s ydamuxcst 10-11 kmaccos
«PemeHne XUMHYECKHX 331a9»

(68 uacoB)

ABtop-coctaBurelib; CypoBueBa E.A.,
yuutenb xumuu MOY nuneii Ne 4
Kpacnoapmeiickoro paiiona Boarorpana,
BhICIIIas KBaTU(UKAIIMOHHAS KaTeropus

ropoa-repoit Bosirorpaz, 2026



[MOSICHUTEJIbHASA 3AIIMCKA

Pemenue 3a7a4 3aHUMAET B XUMHUYECKOM O00pa30BaHUH BAXXHOE MECTO, TaK KaK 3TO OJUH
U3 TIpHEMOB OOYyYeHHs, MOCPEACTBOM KoTOoporo obecmedmpaeTcs Gosiee TiyOOKoe W IOJTHOE
ycBoeHne ydeOHoro Marepuana. UToObl HAyYHTHCA XUMHH, H3YYCHHE TEOPETHYECKOTO
MaTepHaiia ‘JODKHO COYETaThCs € CHCTEMATHYECKMM HCIOJb30BAHUEM DPEIUCHHS Pa3IMYHBIX
3aja4. B IIKONBHOM IporpaMme CYIIECTBYET 3MU30JMUYECKOE BKJIIOYEHHE PACUYCTHBIX 3akad B
CTPYKTYpPY YPOK@, YTO CHHXXAeT AHJAKTHYECKYHO POJb KOJHYECTBEHHBIX 3aKOHOMEPHOCTEH,
MOXET NMPUBECTH K NMOBEPXHOCTHBIM IIPEACTABICHUAM Y Y4alIMXCA O XMMH3ME INPOLECCOB B
npupose U TexHuke. CO3HATENBHOE HM3YYEHHE OCHOB XMMHUM HEMBICIMMO 0e3 MOHHMaHHS
KOJMYECTBEHHOM  CTOPOHBI ~XHMHYECKMX IIpoleccoB. Pemenwe 3amay  COACHCTBYET
KOHKPETU3alM¥ U yIPOYCHUIO 3HAHMIA, pa3BUBAET HABBIKH CaMOCTOATENbHOM paboThl, CIIyXHT
3aKPEIUICHHIO B AMSTH YYalIUXCS XMMHYECKHX 3aKOHOB, TEOPHH M BaXHEHIINX MOHATHHM.
Pa6ouas mporpamma y4yeGHoro kypca «Pemenue xumuueckux sazau» anag 10-11 xmaccos
paspaboTaHa B COOTBETCTBUM ¢ TpeOOBaHUSAMH NOJOXKEHUS DenepasbHOro rocyaapCTBEHHOrO
,00pa3oBareibHOr0* CTaHAapra cpeaHero ofmero o6pa3oBaHMs, OPUMEPHOW OCHOBHOW
00pa3oBaTeNbHON HporpaMMbl cpegHero ofmero obpasoBaHus H ¢ ydéroM KoHuenuuu
IpenoaaBaHusl yd4eOHOro npeaMeTa «XuMusi» B 06pa3oBaTeNbHBIX OpraHusaundsx Poccuiickoi
denepaliny, pealu3yOMUX OCHOBHBIE 00uieo0pasoBaTelbHble IporpaMMbl. JIaHHbIH yueOHbIH
Kypc mo BbIOOpY sBisieTcs YriayOiaeHHbIM H  mpeaHasHaden Jjuia 10-11-x  kimaccos
€CTECTBEHHOHAy4yHOro mpoduias u paccuutaH Ha 68 wyacoB. [[na peamusanuu paboyeir
IPOrpamMMBbl UCIIONB3yeTesl paboyas nporpamma K juHuM YMK Epemuna B. B.  [lanubnii kypc
SIBJISIETCSL TIPEIMETHO-OPHEHTUPOBaHHbIM. PaspaboTaHHas Iporpamma sBJISETCS JIOTMYHBIM H
aKTyaJIbHBIM JIOTIOJIHEHUEM K OCHOBHOMY CHCTEMATHYECKOMY KypCy XHMHUH.
[lenp yueOHOro Kypca — cmocoGcTBOBaTh (POPMHUPOBAHUIO HEOOXOAMMBIX YMEHHH H
HABBIKOB IS PELICHHSI PACUETHBIX U KAUECTBEHHBIX 3a71a4 110 XUMUH.
* MeTopl, HCIIOJIb3YEMBIE B IaHHOM KypCe:
1. ®ponHTanbHbIi pa3bop cIOCOOOB peIIEHNUs Pa3IMYHbIX THIIOB 3aad.
2. ['pynnoBoe U HHAUBUAYAIBHOE CAMOCTOSTEIFHOE PELICHUE 3a1ay.
3. KonnektuBHOE 00CyX/I€HUE PEIICHUs] HECTAaHAAPTHBIX 3a7ad.
4., PemieHue pacu€THO-IIPAKTUYECKUX 3a/1a4
5. CocraBiieHHE y4allUMHUCS OPUTMHANBHBIX 33/1a4.

IINIAHUPYEMABIE PE3YJIBTATEI OCBOEHUSA YUEBHOI'O KYPCA

JIMYHOCTHBIC pe3yNIbTATHI:

- chopMHUPOBAHHOCTF MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHON NIPAKTUKH;

- cbopMUpPOBAHHOCTL OCHOB CaMOpa3BUTHUSI U CaMOBOCIHMTAHHUS B COOTBETCTBHH C
OOIIICUETIOBEYECKUMH [ICHHOCTSIMH W WICaJlaMH TPaXJAHCKOro oOmmecTBa; TOTOBHOCTh H
CIOCOOHOCTH K CAMOCTOSITENIBHOM, TBOPYECKOM Y OTBETCTBEHHOM AEATENBHOCTH;

- HaBBIKM COTPYAHHYECTBA CO CBEPCTHMKAMHU, B3pOCIBIMU B 00pa3oBaTenbHOM, yueOHO-
HCCJICIOBATEIBLCKOM ACSITEILHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K OOpa3oOBaHUIO, B TOM 4YHCJIE CaMOOOpa3OBaHHIO,
CO3HATEIbHOE OTHOIIEHHWE K HENPEPBIBHOMY OO0pa3soBaHUIO KaK YCJAOBHIO  YCIEITHOMN
npodeccuoHaNbHON U 0OIIECTBEHHOM ACSITEIBHOCTH;

- JCTCTHYECKOE OTHOIIECHHE K MHUpPY, BKIIOYAsi 3CTETHUKY HAy4YHOTO M TEXHHUYECKOIO
TBOPYECTBA;

- IPUHATHE U PEANM3al{Io EHHOCTEHR 310poBoro u Oe3omacHoro obpasa XU3HH;

- OCO3HaHHBIN BBIOOp Oyaymed npodeccud U BO3MOXKHOCTEH peanu3aiui COOCTBEHHBIX
XXW3HCHHBIX TJIAHOB;

- cOpMHUPOBAHHOCTh IKOJOTHYECKOTO0 MBIILJICHHUS, IOHUMAHHUS BIUSHUS COLHAILHO-
9KOHOMMYECKHX IIPOIECCOB HA COCTOSTHUE NIPUPOIHOMN U COLIMAIIBHOU CPEIBI.



MeTanpeaMeTHBIE PE3yIbTAThI:

PerynsatusHeie VY]]

- CaMOCTOSTENILHO ONpPENCIIATh LM, 3a4aBaTh MapaMeTPbl U KPUTCPHH, MO KOTOPHIM
MO3KHO ONPEJENUTD, YTO IEJIb JOCTUTHYTA,;

- * OIICHHBATh BO3MOXHEBIE [IOCIEACTBHS JOCTHXKECHHUS [OCTABJIEHHOW ILEIH B
NESTEILHOCTH, COOCTBEHHOM JKHM3HH H JKH3HH OKpYXAIOLMX JIIOAEH, OCHOBBIBAsAChH Ha
co00pakeHUSX ITUKH U MODAJIH;

- CTaBUTh ¥ (HOPMYJIHPOBATh COOCTBEHHBIE 33/1a4M B 00PA30BATE/ILHON JCATCIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

- OLIEHHMBAaTh PECypChl, B TOM 4YHCJIE BpeMS U JPYrH€ HEMaTepHAIbHBIC PECYpCHI,
HEOOXOIMMBIE IS TOCTHKEHHS MIOCTABJICHHOMN LIENIH;

- BBIOMP3TH MYyTh JOCTMXKEHHS LEIM, NMIaHHUPOBAaTh DPEIIEHHE MOCTABICHHBIX 3a71ad,
ONTUMH3UPYs MATEpUAIbHBIE U HEMATEPUAJIbHBIE 3aTPATEI,

- Opranu3oBbIBaTh I(PGHEKTUBHBI NMOUCK PECYPCOB, HEOOXOMUMBIX ISl TOCTHIKCHHS
[IOCTaBJICHHOM 1IE€JIH;

P - CONOCTABJIAITE MOJYYCHHBIM Pe3yIbTaT IEATENBHOCTH C IOCTABJICHHOM 3apaHee IENbIO.

ITo3uaBatenbHble YY /]

- HCKaTh W HaXOAuTh OO0O0OIIEHHBIE CHOCOOBI pEIIeHHs 3alad4, B TOM YHCIE,
OCYIIECTBISATh Pa3sBepHYThIH HH(OPMALMOHHBIA TNOUCK M CTAaBUTh HAa €ro OCHOBE HOBBIC
(yueOHble U O3HABATENIBHEIE) 3a1a4H;

- KPMTHYECKH OIIEHHBAThb W HHTEPIPETHPOBAaTh HMHGOPMALHUIO C pasHBIX IO3MIMH,
pacno3HaBaTh H GUKCUPOBAThH IPOTUBOPEUHS B MHGOPMALlMOHHBIX HCTOYHHKAX;

- HCHOJB30BaTh Pa3NUYHbIE MOJEIBHO-CXEMATHUYECKUE CPEACTBA IUIS IPEACTABJICHHUS
CYUICCTBEHHBIX CBSI3€ M  OTHOILIGHWH, a TakXe MPOTHBOPEYMH, BBIIBJICHHBIX B
HHGOPMAIIMOHHBIX HCTOUYHUKAX;

- HaXOJIUTh W MPUBOJUTHh KPUTUUECKHUE apTYMEHTHI B OTHOIUECHUH ACHCTBUN U CY>KIACHUMN
Jpyroro;

- CIOKOHHO H pPa3yMHO OTHOCHTbCS K KPUTHYECKHUM 3aME4YaHUSIM B OTHOILECHUHU
COOCTBEHHOTI'O CYXKJICHHUS, paCCMaTpUBaTh UX KaK pecypc COOCTBEHHOIO pa3BUTHS;

- BBIXOJUTDH 3a paMKH y4€OHOIO NMpeaMeTa U OCYUIECTBISThH LIC/ICHANPABICHHBIN MMOUCK
BO3MOXKHOCTEH ISl ITHPOKOTO MEPEHOCA CPEACTB U CIOCOOOB AEHCTBUS;

BHICTpaWBaTh HWHIMBUIYAIbHYIO OOpa30BAaTENIbHYIO TPA€KTOPHUIO,  YUYHUTHIBAs
OTPaHUYEHUS CO CTOPOHBI APYTMX YYAaCTHUKOB U PECYPCHBIE OTPaHUYCHUS,

- MEHSTD U yAECPKUBATH Pa3HbIC MO3UINK B IO3HABATEILHOMN AEATEIHHOCTH.

KomMmyHukatususle VY|

- OCYHIECTBJISITh JIEJIOBYK0O KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU
(kak BHYTpH 00pa3oBaTEIbHON OpraHU3alliM, TaK M 3a €€ MpelesiaMu), noa0upaTh NapTHEPOB
JUISL IEJIOBOM KOMMYHHUKAIIUM HCXOMAS U3 COOOpakeHUi pe3ybTaTUBHOCTH B3aUMOJACHUCTBHUS, a
HE JIMYHBIX CUMIIaTUH; A

- IpU OCYUIECTBJICHUU TPYNINOBOH paboThl OBITH KaKk PYKOBOIUTENEM, TaK WU YJICHOM
KOMaH/bl B Pa3HBIX POJIAX (T€HEPATOp UAEH, KPUTUK, HCIIOJHUTEND, BHICTYNAIOIUH, SKCIEPT U
T.1.);

- KOODAWHHMPOBATh M BBINOJHATH PadOTy B YCJOBUSAX pEAJbHOTO, BHPTYaJbHOTO H
KOMOHWHUPOBAHHOTO B3aUMOICUCTBHS;

- PasBEpPHYTO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHHUEM
aJICKBATHBIX (YCTHBIX U NUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacno3HaBaThb KOH(JIMKTOTEHHBIE CHTYalldd W TNPEIOTBpaIlaTh KOHQIHMKTHI 10 HX
aKTUBHO Ga3bl, BBICTpauBaTh [EJIOBYIHD U 0Opa3oBaTelbHYID KOMMYHHKAIMIO, u3beras
JIMYHOCTHBIX OLEHOYHBIX CYXXIECHHUMH.

IIpenMeTHBIE pE3YIbTATHI:

- 3HaThb M NOHMMATh OCHOBHBIC 3aKOHBI M TEOPUU XUMHH, IPUMEHATH UX MPH PEIICHUH
NPAKTHYECKUX U PACUETHRIX 3a/1ay4;



- 3HaTh QITOPUTMBI PELIEHHMs 3a1ay Pa3sHbIX THIIOB, PA3HBIMU CIOCO0AaMH; PacdeTHBIC
bopMy bl

- YMETh COCTaBJISTh YPaBHEHMS XMMMYECKHAX PEAKIMi M BBIIOJIHATH PAcueThl 0 HUM,
BBINOJIHATD PACUETHI JUTS HAXOXIECHHMS IPOCTEHIIed, MOJEKYIAPHOR U CTPYKTypHOH (bopMyn
OpPraHUYECKUX COCAMHECHHUM;

- TIPOBOJUTL CAMOCTOSITENBHBIM IMOUCK XMMHUUYECKOH MH(POpPMAUMH C HCIOJIb30BAHUEM
pa3IMYHBIX MCTOYHMKOB (HAYYHO-IIOMYISPHBIX M3JaHK#H, KOMIIBIOTEPHBIX 6a3 HaHHBIX, PECyPCOB
HnrepHeTa);

- KCIIONIB30BATh NPHOOPETEHHBIC 3HAHUS M YMEHHs B IIPAKTHUECKOH NEATEJIBHOCTH U
IIOBCEIHEBHOMN JKU3HU JUT OOBACHEHHS XMMHUYECKUX SIBJICHHH, TIPOUCXOIAIIHX B PUPOJE, OBITY
U Ha IPOU3BOJICTBE.

OCHOBHOE COIEPXXAHUE YUEBHOI'O KYPCA 10 KJIACC

Tema 1. PacueTsl Mo XMMMYECKHUM (GOpMYyJiaM M YPaBHEHHUSIM XHUMHYECKHX PEaKIui
OCHOBHBIE KOJIMYECTBEHHbIE XapAKTEPUCTHKH BEINECTBA: KOJIMYECTBO BELIECTBA, Macca, 0ObeM.
MaccoBasi, o6beéMHass ¥ MOJIApHas J0JA BEIECTBA B cMecH. MaccoBas J0JIs JJIEMEHTa B
coequneHun. Ilpocredimas wim smrupuueckas Qopmyna. McTuHHas WM MOJICKYJsipHas
- dopmyna. XUMHYECKOE ypaBHCHHE, TEPMOXMMHYECKOE YPABHEHHME, TEIUIOBOH oddekr
XUMHYecKod peakuuu. CTEXHOMETPHUECKHE pacdeThl. BBIXOA MpoaykTa peakuuu. Pernenue
OJIMMITMAIHBIX 33724 IIKOJHHOI'0 ¥ MyHUIIUIIAJIBHOTO YPOBHS.

Tema 2. OpraHuyeckass XuMHs XHUMUYECKME CBOMCTBA aJKaHOB, aJIKCHOB, AJIKMHOB
coupToB, (DEHOJIOB, aNbAETHIOB, KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3(GHMPOB M YIJIEBOIOB H
a30TCOACOXKAIUX COequHEHHH, PacueTsl TO XHUMHYECKMM YPAaBHEHHUSM C HX YYacTHEM
I'eHeTHYecKas CBSI3b KJIACCOB OPraHUYECKUX BELECTB.

11 KJIACC Tema 1. XuMHuUeCKHE YpaBHEHUsS XUMHUYECKOE YPaBHEHHE U €TI0
XapakTepUCTUKU. 3aKOH COXPAaHEHUs MacC BEINECTB. 3aKOH COXPAHEHHs W IIPEBPAIUCHUS
sHepruu. 3akoH [eit-Jlroccaka WM 3aKOH OOBEMHBIX OTHOLICHHH. 3aKOH 3KBHMBAJICHTOB.
Pemmenue pacueTHBIX 3ama4y C IPUMEHEHHEM 3aKOHa COXPAHECHUS MacC BEIIECTB, 3aKOHA
COXpaHEHHs M- TIPEBpAICHHUs SHEPTUH, 3aKoH ['eii-Jlfoccaka 1 3aKOHA SKBHBAJIECHTOB. TemIOBOM
sdpdext peakuuu. 3akoH I'ecca. IloHsTue 06 SHTanpnMu. PelleHune pacuy€THBIX 3a1a4 110
TEPMOXUMHUYECKIUM YpaBHEHUsIM. PelneHne KOMOMHHMPOBAHHBIX 3ala4 110 XMMHUYECKHM
ypaBHEHHUSIM

Tema 2. PactBopbl KpaTkue cBeeHUsS O COCTaBe W BHJAAX pacTBOpOB. PacTBOPHMOCTB
HEOPraHWYECKMX MW OpraHHYeCKHX BeIecTB, (akTopbl, Biausgoomue Ha He€. Kpusble
pactBopuMocTd. [loHATHE O KOHIGHTpallUM pacTBopa Hu €€ BHABI (MaccoBas [0
pPacTBOPEHHOTO BEILECTBA, MPOLIEHTHAsE KOHLUEHTpALlUs, MOJISIPHAs KOHIIEHTpalKs, HopMalibHasl
KoHueHTpaius). [IpaBuno cmemuBaHus. Kpucrayoruaparbl, ux ocoOeHHOCTH. Brruucienus,
CBS3aHHBIE C IIOHATHEM pACTBOPHUMOCTH BEIIECTB. BBIYMCICHHS Ha IOCTPOCHHE KPHBBIX
PacTBOPHMOCTH HEOPraHMYECKHX M OPraHMYeCKMX BEIECTB. BLIYMCIEHWS, CBA3AaHHBIE C
[IPUTOTOBJICHHEM PAcTBOPOB C Pa3IMYHBIMKM BU/IaMH KOHLEHTpauuid. Beraucienus Ha npaBuio
CMEIIUBaHHUs. BBIYUCICHUS IO XUMUYECKOMY YPAaBHEHHIO C YYaCTHEM pacTBOPOB, a TAKXKE HA
pacyeThl MAacCOBBIX JOJIEH WM TIPOIECHTHOTO COJCp)KaHUs IPOAYKTOB pPEAaKIUH II0CIE
OKOHYaHUsl peakluu. BrluucieHus, CBS3aHHBIE C 0Opa30OBaHUEM CMECHU KHUCIBIX U CPEAHUX
COJIeH, €CJIM CMEIIMBAIOT JBAa YHMCTHIX BELIECTBA, MJM YHUCTOE BELIECTBO M PACTBOP, WM
HECKOJIBKO PacTBOPOB.

Tema 3. Ilepuoanueckuii 3aK0H U cUCTeMa XuUMHUecKuX aneMeHToB JI. Y. Menneneesa.
Crpoenue aroma. OTKpBITUE U CYIIHOCTD [leproauyueckoro 3akoHa, 0COOEHHOCTU B CTPOCHUU U
3akoHOMepHOCTIX [ICXD JI.W. Menneneera. CtpoeHue aroma. COCTaB/ICHHE 3JEKTPOHHBIX
dopMysl 3JeMEHTOB. 3ajauyd Ha HaxoxaeHue odjeMeHToB B Ilepmomuueckoit cucreme.
XapakTepuCcTHKa XUMHUUYECKOT'0 3JIEMEHTA IO TION0XKEHUIO B IEPUOAUUYECKON cucTeMe. 3aiadu C
UCIIOJIb30BAaHHEM TIEPUOJUYECKOTO 3aKOHA M TIEPUOIUUECKON CUCTEMBI XMMHUUYECKUX HJIEMEHTOB
J1. 1. MeHneneena.



Tema 4. Xumuueckas KMHeTHKa KpaTkue cBeIeHUs O CKOPOCTH MPOTEKaHUSI XUMUYECKHUX
peakumit ¥ (hakTopax, BIMSIOIMX Ha He&. 3akoH pefictus Macc. Ilpasuio Bant-I'odda.
XuMHuueckoe paBHOBeCHe W ycioBus ero cMemnenus. Ilpunnun Jle IHarenbe u ciencTsus us
Hero. IloHSTHE O KOHCTAaHTE XHUMHYECKOTO pABHOBECHS. BpIYMCcIEHHE CpelHEH CKOPOCTH
XUMHYECKOH peaKLUM OJHOTO MM ABYX YYaCTHHKOB XMMHUYECKOTO Ipolecca. BeruucieHus Ha
3aKOH JEHCTBUS Macc BrluMcienus Ha mpaBuino Baut-I'odda BrruncieHre KOIHYECTBEHHOTO
COCTaBa PaBHOBECHOM CMeCH. BpIumclieHMe KOHCTaHTBI XMMHUYECKOTO paBHOBecHs. Pemenue
PacYETHBIX 3a/1ay, CBSI3aHHBIX CO CKOPOCTBIO IIPOTEKAaHHS XMMHYECKUX PEaKIMi ¥ XHMHUYECKUM
pPaBHOBECHEM U YCJIOBUSIMH €TI0 CMEILECHHUS.

TEMATUYECKOE ITJTAHMPOBAHHNE

Nen/n | Temsl 3ansTHS

10 xnace

Tema 1. PacueTsl 1o xuMudyeckuM hopMysiaM U ypaBHeHUsM (14 dacoB)

1 HaxoxaeHre MoJIEKYJIIPHOM MacChl BEleCTB. PacueT MacCcoBOM J0JIM JJIEMEHTA B
BEIIIECTBE.

2-3 PacueT MaccoBoit 10J1M IPOAYKTa B CMECH. BpIUMCIIEHHE MacCOBOM JI0JIH BEIIECTBA B
pacTBope.

4-6 PacueTHbIe 3a1a4YK 110 YPaBHEHHUIO XUMHUECKUX peaKkLui (110 U3BECTHOM Macce U
H3BecTHOMY 00beMy) PacueT Macchl, 00beMa M KOJIMYECTBA BEIIECTBA IIPOIYKTa
peaKkuyy

7-8 PacueTs! MaccoBO#M U 00BEMHON NOU IPOAYKTa PEaKLMH OT TEOPETHUECKU
BO3MOXHOTO. -

9-11 PemmeHue pacyeTHBIX 3a1a4 Ha BBIBOJ (OPMYJIbI BEIIECTBA 110 MACCOBBIM J0JISIM H

INIOTHOCTH BCIICCTBA.

12-14 | PemeHue pacyeTHBIX 3a/1a4 Ha BbIBOJ GOPMYJIbI BEILECTBA I10 OTHOCUTEIILHOM
IUTOTHOCTH €T0 IapoB U Macce, 00beMy WM KOIHYECTBY BEIECTBA IPOAYKTOB
CropaHus

Tema 2. Opranuueckas xumus (20 yacos)

15-16 | Pacuersl no GopMysaM alkaHOB ¥ YPaBHEHUSIM pEaKLUH ¢ y4aCTHEM aJIKaHOB.

17-18 | Pacuyetsl no ¢opMyiiaM U ypaBHEHHUSIM pPEaKLMil ¢ y4aCTHEM AJIKEHOB U aJIKHUHOB

19-20 | Pacuetsl o ¢opMysaM apeHOB U ypaBHEHUSIM PEaKIHil C y4acTHEM apeHOB

21-22 | BommonHeHue ynpaxHeHHH 1o teMe «CiupThl ¥ (PeHOIBI»

23-24 | BoinojHEeHME YIPAXHEHUH 0 TeME «AJBAETUIbI U KapOOHOBBIE KUCIIOTBDY

25-26 | BomonHeHue ynpaxHeHHH 1o TeMe «Ci1oXHbIe 3QUPHI U XKUPBD»

27-28 ° | PacueTsl 10 ypaBHEHUSIM peakLUii ¢ y4acTUEM YIJIEBOJIOB.

29-30 | CpoiicTBa, IOJIy4e€HHE, DpacyeTbl IO YPaBHEHMSIM DEakIMi C  ydacTueM
HUTPOCOCIUHEHUH. 4

31-32 | CpoiicTBa, NOJY4YEHHE, pacyueThl IO YpPaBHEHHUSM pEaKIUH C y4acTUEM aMUHOB,
aMHHOKHUCJIOT U OEJIKOB.

33-34 | PemieHue pacyeTHBIX 3amad Ha BEIBOJ (GOpMyJBl BEIIECTBA HAa OCHOBe oOIei
(GbopMyJIbl TOMOJIOTHYECKOTO Psijia OPraHUMUECKUX COSAMHEHUN

11 xnace

Tema 1. XuMuueckue ypaBHEHHUS (6 4acoB)

1-2 XUMHUYECKOE YPAaBHEHUE U €r0 XapaKTEPUCTHKU. 3aKOH COXPAHEHHUS MacC BEIIECTB.
3aKOH COXpaHEHUsI U IPEBpallleHUs DHEPTUH.

3-4 PemeHue pac4eTHBIX 3agay ¢ NPUMEHEHHEM 3aKOHa COXpPAHEHMsS MacC BEILECTB,
3aKOHa COXpaHEHMs U IpeBpallleHus 3Hepruu, 3akoH ['eil-Jlroccaka u 3akoHa
SKBHBAJICHTOB.

5-6 Tennoso#t >ddext peakuuu. 3akoH ['ecca. [loHstHe 06 sHTanbnuM. Pemenwue

pvaéTHBIX 3aja4d 10 TCpMOXUMHYCCKUM YPAaBHCHHIM




Tema 2. PacTBOpHI (6 4acoB)

7-8 Peurexue 3a1a4 Ha paCTBOPUMOCTb U IIPUTOTOBJIEHHUE PACTBOPOB

9-10 OcoGeHHOCTH pelleHus] pacuéTHBIX 3a1a4d 0 XUMUYECKHM YPaBHEHHUSIM C y4acTHEM
1 06pa3oBaHHEM PACTBOPOB.

11-12 7 | Pemedue 3a1a4 10 XUMHUECKOMY YPAaBHEHHIO C YYaCTUEM PacTBOPOB.

Tema 3. Ilepumomuueckuif 3akoH U cucreMa Xxumuueckux ainemeHTtoB JI. M. Menneneesa.
Crpoerue aToma (5 9acoB)

13-14 | Bomonxenue ynpaxsaeHui no reme «CTpoeHue atoMay

15-16 | Bomondenue ympaxHeHudi 1o TeMe «CocTaBieHHE JJIEKTPOHHBIX (GOpMyII
3JIEMEHTOB» 3a1auy Ha Hax0XKJICHHE IEMEHTOB B I lepuoauueckoil cucreme

17 XapaKTepI/ICTI/IKa XAMHYECKOTO JJICMECHTA 1O IIOJIOXKCHHIO B HepI/IOI[I/I‘ICCKOf/'I
CUCTCMC.

Tema 4. Xumuyeckast kuHeTuka (17 gacoB)

18-19 | Bummondenue ynpaxHeHud 1o TeMe «CKOpOCTh XMMUYECKOH peakluy. XUMHUUYECKOe

paBHOBECHE»

20-21 | 3akoH nmeiicTBHS Macc. PeleHue 3amay ¢ UCIOJIB30BAHMEM 3aKOHA JEHCTBYIOIIMX
Macc

22-23 | Pemenue 3anmau ¢ mpuMeHeHneM npasuia Bant-I'odda

24 Pemenne pacuéTHBIX 3a7ady, CBSA3aHHBIX CO CKOPOCTBIO NPOTEKAHUS XUMUYECKUX
peakuum

25 [Mpunnun Jle Hlarense. Pemenue 3anay, cBI3aHHBIX ¢ XUMHUYECKHM PaBHOBECHEM U

YCJIOBHUAMH €0 CMCIUCHUS

26-29 | PemmeHne KOMOMHUPOBAHHBIX PACUETHBIX 3a/1a4 PA3JIMYHBIX THIIOB

30-33 | 3amanus EI'D mo XMMHM DpONUIBIX JIET

34 O6o6menHue yuyebHOro Kypca
YUEBHO-METOJJUYECKOE OBECIIEUEHUE OBPA30OBATEJIBHOT'O
[TPOIIECCA

1. T'abpuensan O. C., OctpoymoB U. I'. HacronpHas kHura yuurens. Xumus. 10 knacc. —
M.: ipoda, 2016. — 536 c.

2. I'abpuensn O. C., Octpoymo W.I'. HacronbHas xHura yunrens. Xumus. 11 knace. —
M.: lpoda, 2016. — 512 c.

3. Joponskun H. B. Xwumma. Ilogroroska k EI'D. 3amaHus BBICOKOTO YpPOBHS
cinoxxHocty. — PoctoB-Ha Jlony: Jleruon, 2025. — 448 c.

4. Xomuenko I'. I1. COopHuK 3ama4 mo xuMuH i nocrynapmux B BY3sl. — M.: HoBas
BoJHa, 2026. — 395 c.

5. OTkpbiThii Oank 3aganuit GUITN



