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. KOMIIVIEKC OCHOBHbIX XAPAKTEPUCTUK ITPOI'PAMMBbI

1. IloscHurenbHas 3anucKa
JlononHuTENbHAS o01epa3BUBAIOLIas oOpa3zoBaTenbHas nporpamma
«Perienne HecTaHIAPTHBIX 3aJa4 10 XUMHUW» pa3paboTaHa Ha OCHOBE M ¢ yuyeToM DenepaibHOrO 3aKOHA
«O06 obpazoBanun B Poccwmiickoit Qeneparmm» Ne273-®3 ot 29.12.2012 (mocnenmHsisi penaxiys);
[Tpukasa MunucrepctBa oOpa3zoBanusi u Hayku Poccuiickorr ¢enepamm Nel008 ot 29.02.2013 «O6
yrBepkaeHun  llopsinka  opraHM3aliui M OCYHIECTBJIICHHSI OOpa30OBATENBHOW  AEATENHHOCTH IO
JOTIOJTHATENIBHBIM  00IIe00pa3oBaTeNbHBIM  MporpamMmam»  (TOCHENHSST  pelaKius); [Tpukasa
MunncrepctBa npocBemienusi Poccuiickoit denepanmu Nel96 ot 9.11.2018 «OO6 yTBep)KACHUH MOPsAKA
OpraHu3allid M OCYIIECTBICHHS  OOpa3oBaTeNbHOM  AEATENFHOCTH 1O  JOTOJHUTEIHHBIM
oOmeoOpazoBarenbHbIM ~ nporpammam»; [lucbema MunuctepctBa oOpa3oBaHus u  Hayku PO ot
11.12.2006 N 06-1844 "O IlpumepHBIX TpeOOBaHUSAX K MpOTpamMMaM JIOTIOJHHUTEIHFHOTO O0pa3oBaHUs
nereit"; Ilucema MunuctepctBa oOpazoBanus U Hayku PO No 09-3242 or 18.11.2015 «O nHampaBieHHH
uHopmanmu»; [TuceMa MunucTepcTBa 00pa3oBanus u Hayku P® ot 29 mapra 2016 r. Ne BK-641/09 "O
HampaBJIeHUM MeToAuueckux pekoMeHpauuit"; Ilucbma MuHHcTepcTBa 00pa3oBaHMs U HAyKH
Camapckoit obmactu Ne MO -16-09-01/826-TY or 03.09.2015, a Takke C Y4eTOM MHOTOJICTHETO
Me/IaTOTMYECKOTO OTBITa B OOJIACTH XUMUH.
1.1 HanpasnenHocts (mpo¢uiib) mporpaMmbl
[Tporpamma HarpaBiieHa Ha MPHOOPETEHUE YUAIIUMUCS JOTIOHUTENFHBIX 3HAHUH 110 XHMMHH,
W, B YaCTHOCTH, — Ha ()OPMHPOBaHNE YMEHUH U HABBIKOB PEIIATH 3a/1a4H TIOBBIIIEHHON CII0KHOCTH, a TAKXKe
— HEeCTaHJapTHBIE 33]]aUH 110 XHMHUHU.
1.2. AKTyaJIbHOCTH ITPOTPaAMMBI

ba3oBble MIKOJIBHBIE TPOTPaMMBbl IO XMMHUU HE PACIOararoT JOCTAaTOYHBIM KOJIMYECTBOM BPEMEHHU [UIs
paccMOTpeHusi BONpOCcOB pelieHus 3agad. C JIpyroil cTOpOHBI, YyMEHHME pellarh 3aJadyd — 3TO yYMEHHE
IPUMEHATh 3HAHUS, JIOTUYECKM W TBOPYECKM MBICIMTh. Pa3ButHe y o0Oydaromuxcs TBOPUYECKOTIO
CaMOCTOSITEJIbHOTO MBIILIJIEHUS TO3BOJISIET UM JIETKO OPUEHTUPOBATHCS B HOBBIX U1l HUX TEOPUSX U (aKTax.
Ota 1enb MOXET ObIThb JOCTHUTHYTa B IPOLIECCE PEIEHMs CTaHAApPTHBIX M HECTaHIAPTHBIX 3aaad. Yepes
peleHre XUMHYECKUX 3aa4 3aKJIaJbIBaeTCsl MPOYHbIM (PyHAAMEHT OOLIEXUMUUYECKUX 3HAHUH, TPOUCXOAUT
ux yriyosenue, GopMupyeTcst HHTepeC K Hay4dHOI, NCCIIe10BATENIbCKON JeITEIbHOCTH, OCYLLECTBIIACTCSA
npodeccuoHanbHas OpHeHTalus. 3afayHblii crocoO opraHu3anuu oOy4eHHUsl CIOCOOCTBYET CTaHOBJICHUIO
MHUPOBO33PEHMs, PAa3BUTUIO  YHHUBEPCAIbHBIX yMEHMH, 0a30BbIX CHOCOOHOCTEH U  KIIIOYEBBIX
KOMIIETEHTHOCTEH 00yJaronuxcs.

[IpencraBnsemas mporpamma «PerieHne HeCTaHJAPTHBIX 3aJad IO XUMHUM» MPEANOJaraeT pelieHue
HECTaHJAPTHBIX 3aJay U 3a/JaHUM 110 XMMHMU B paMKax 0a30BOM IKOJIBHOW MPOrpaMMbl U BBIXOJLICH 3a ee
pamku. HecranpapTHble 3a7aud, 3a7a4d OJMMIIMAJHBIE MOT'YT pelaTbcsl ¢ MPUMEHEHHMEM MHHHUMAaJIbHOTIO
KOJIMYEeCTBA CTAHAAPTHBIX MAaTeMaTHYeCKUX onepauuil. BaxHo m03HaKOMUTh OOYyYaloOLIUXCS C
YHUBEPCAIbHBIMU QJITOPUTMAMU PEIICHUS pacyeTHBIX 3aJad N0 XUMHM, a TakXke aJrOpUTMH3HPOBATh
peleHre KaueCTBEeHHBIX 3a/1ay.

JleaTenbHOCTHOE COJEp’KaHHE MPOrpaMMBbl, yIep)KHuBarollee OalaHC MEXIY 3HAHUSAMHM, YMEHUSAMH U
HaBbIKAMH, C OJIHOW CTOPOHBI, U CIHOCOOAMHU MBILIUICHUS, KOMMYHHUKAIUY, JESATEIbHOCTH, NOHUMAHUS U
peduexcun, ¢ Apyrod CTOPOHBI, 0OECTIEUNBAET COLMOKYIbTYPHBIH M JIMYHOCTHBIN CMBICI €r0 YCBOEHHUS.

1.3 OtnuuuTenbHbIe 0COOEHHOCTH MPOrPaMMBbl

CopnepxaHue IporpaMMbl OIUPAETCS Ha MPOrpaMMy IKOJIBHOTO Kypca XUMHH, HO HE TyOJIUpYeT ero, a
BBIBOJUT 3a paMKH Y4eOHOH mnporpammbl. CI0XXHOCTh €CTECTBEHHOHAYYHOW KapTHHBI MHpa TpeOyeT
UCIOJb30BaHMsI PAa3HOOOpPA3HBIX METOJZI0OB €€ HU3y4YeHHs, BBIOOpa ONTHMAJIbHOTO OCO3HAHHOTO CcrHocoda
pelIeHnsT XMMUYECKUX, SKOJIOTHUECKUX, M TEXHOJOTMYECKHX 33a7ad, MPOJOJKUTEIBHOW M KPOMOTIMBON
paboThl, KOTOPYIO YacTO HE YIAeTcs peam30BaTh B paMKaxX ydyeOHOTO IJIaHa Jaxke MpoQHILHOrO 00ydYeHusI.
OTnuuuTenbHast 0COOEHHOCTh MPOrPaMMbI — 3TO BO3MOXKHOCTh B PaCIIMPEHHOM BapUaHTE U3y4aTh BONPOCH,
pelaTh 3a7a4yd, CBsI3aHHBIE C MPAKTUUECKON IeSTeIbHOCThIO YenoBeka. [IpuopurerHast posib Npu U3y4eHUH
JTAHHOTO Kypca OTBOMTCS Pa3BUTHIO CIIEIYIOINX YMEHHUH U HABBIKOB MTO3HABATEIILHOMN JEATEIBHOCTH:
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— TIOHCK U paboTa ¢ pa3HOOOpa3HBIMH UCTOYHHKAMH WH(OPMAINH;
— BbIIEJICHUE (DAKTOB U JJOKA3aTEIIbCTB;

— aHamM3 HeoOXOaUMOM HHPOPMAIIUH C ETbI0 €€ TOCTOBEPHOCTH;
— yMEHHE HaXOJUTh IPABHIBHOC PEILICHHUE.

— Bectu audGepeHIMPOBaHHOE U UHIUBHIyaIbHOE 00ydeHHe

1.4 Anpecar nporpamMmMbl
JlaHHas mporpamMMa npeHa3HavYeHa sl yJanuxcst Bozpacra ot 15 no 18 ner.

1.5 OOBem nporpammsl
O0beM yueOHOTO0 BpEMEHH, MPEIYCMOTPEHHBIN YIEOHBIM IJIAHOM 00pa30BaTEIBHOTO YUPEKIACHUS
Ha peau3aluio nporpaMmbl «Perenne HecTaHAapTHBIX 3a/1a4 IO XUMHI COCTABIISCT:
— Ilonuelii Kype peanuzanuu — 4 roaa
— KomnyectBo yacoB B rox — 34 gaca
— OO0mee komruecTBO yacoB 3a 1 roa — 34 yaca B Ka/10M Ki1acce ( IpUYeM BCe YEThIpE
roja 00y4eHHs Ha Kypce MOTYT OBITh HE CBS3aHBI APYT C IPYroM).

1.6 ®opmbr 0OyueHHS
®opma 00ydeHus - OYHasl.

1.7 Metoasl 06yueHus

— BBOJIHBIE JICKIIMH IT0 OCHOBaM METOJIOJIOTHH PEIIeHHS 3a/1aY,

— MO3rOBOM WITYpM;

— AYKIIMOH UJEH;

— CEeMHHAapHI - IPAKTUKYMbI: (POHTATIHLHOE pElIeHNe 3aa4, padoTa B rpymnmax;

— 1a00paTOPHBINA MPAKTUKYM;

— XUMHYECKHI 3KCTIEPUMEHT;

— JIeTIOBBIE UTPBI;

— PEUTHHIOBOE€ TECTUPOBAHHUE;

1.8 Twumn 3ansarus

OCHOBHBIMH TUIIaMU 3aHATHI 110 Tporpamme «PerieHre HecTaHJaPTHBIX 3a/1a4 110 XUMU)
SIBJISIFOTCSL:

— Teoperuueckui;

— Ilpaktuueckuii;

— KoMOuHupoBaHHBI;

—  KoHTpOJIbHBIN.

1.9 ®opwmsl IpoBeICHUS 3aHATHI
@opMbl 00y4eHHs] 3aBUCSIT OT YPOBHSI MOJTOTOBKM M MX KOHKpETHBIX wenei. [Ipeamonaraercs, dro
KaJas TeMa 00s3aTeIbHO HAYMHAETCS TEOPETHUECKUM 3aHSATHEM, TJe YYUTENlb HAMOMUHAET MaTepual,
N00aBJSET, pacUIUpSET, MPUBOJUT AJITOPUTM pelIeHUs TAaHHOTO THMa 3aJady U paszbsACHAET padorty, a
CIIEYIOIINE 3aHATUS BKIIIOUAIOT PadOTy Y JOCKH, TPYNIOBYIO U MHAUBHUAYaJIbHYIO paboTy.

s ceOsi yuuTenb MOXKET BBECTH XKypHal, rae OyayT (DUKCHpOBATbCS HE TOJBKO MOCEIICHHE
3aHSTHI, HO U UX PE3YJAbTAThl IO KOHKPETHBIM TEMaM.

JlomamrHee 3aJaHue HE Tpearnojiaraercs, HO 0co00 3aMHTEPECOBAHHBIE YYEHHUKH MOTYT B3STh
JOTIOJIHUTEIBHOE KOJMYECTBO KAPTOYEK ISl PEUIEHUs J0Ma, B 3TOM cllyyae Ha JAJIbHEHIIMX 3aHATHIX
00s3aTeNbHO YUUTENb JIOJDKEH PO BEPUTH PE3YNbTAT U pa3o0paTh JOMYIIEHHbIE OMHOKH.

[Ipeanonaraemyio nporpammy ciaeAyeT paccMaTpUBaTh KaK OPUEHTUPOBOUHYIO, YUUTEIb MOXKET MO
CBOEMY YCMOTPEHHUIO U3MEHSTH MOCIEI0BATENLHOCTh U3YyYEHUsI TEM U KOJMYECTBO YacOB, OTBEJICHHOE HA
UX u3ydeHue. [ maBHOe - MpUAEPKUBATHCS MPUHIMUIA: HA KypcaxX MO JOMOJHUTEIHHBIM 00pa30BaTelbHBIM
ycIayraM JOJDKHBI OBITh CO3MaHbl YCIOBHS, MPU COOMIOJCHHH KOTOPBIX y4alllhuecs MOTYT MPHOOpecTH



YMCHHA U HABBIKH, IMO3BOJIAIOIINC UM HOGI/ITLCH ycuexa B U3y4CHUN XUMHUH HCIIOCPCACTBCHHO HA YPOKax B
CBOCM KJ1aCcCe.

1.10 Cpox ocBOEHHS POrPaMMBbl

Hcxons w3 comepkanust mporpammbl  «PemieHne HecTaHIAPTHBIX 33729 IO XUMUM) MTPEITyCMOTPEHBI
CJIEYIOIIME CPOKU OCBOCHHSI IPOTPAMMBI OOyUICHHSI:

— Bcero 4 rona

— 34 Henmenu B TOJ B KaXIOM KJIacce

— 9 MecsIIeB B roJ1 B K&XKJIOM KJIacce

1.11 Pexwum 3ansTuit
3arsTHa O Tporpamme «PelieHue HEeCTaHIAPTHBIX 33]1a9 TI0 XUMHUW) TPOXOJIAT MEPHOAMIHOCTHIO

1 pa3 B Henenmo. [IpoaomKUTEeNEHOCTh OJHOTO 3aHATHs cocTaBisieT 40 MUHYT.

2. llenp m 331241 IPOTPaMMBI
2.1 Ilens mporpaMmel:
CucreMaTu3upoBaTh U YIIIyOUTh 3HAHUS YUAIIUXCS 110 XUMUHU ITYTEM PEIICHUS
Pa3HOOOpa3HBIX 33/1a4 MOBBIIIEHHOTO YPOBHS CIOXHOCTH, COOTBETCTBYIOIINE TPEOOBAHUSIM MHUCHMEHHBIX
BCTYIUTEIBHBIX 9K3aMEHOB IO XUMUHU.
2.2 3amauu MporpamMMEI.
— Pa3BuBath mo3HaBarenbHbIE CIIOCOOHOCTH YYAIIUXCS.
— Pa3BuBaTh aHATUTHYECKOE MBIIIJICHUE, JIOTUKY YUaIIAXCS.
—  VYrayOonsaTh U paclIupsATh 3HAHUS [0 XUMHUU.
— Pa3BuTh ymeHUs mpusiaratb MaTreMaTuyeCKrue MprUeMbl ( COCTaBIEHUE YpaBHEHUH, CUCTEM YpaBHEHUI
Y HEPABEHCTRB) MPHU PEIICHUN HECTAHAAPTHBIX 3a/1a4.
— Hayuutp ygamuxcs npuMeHSTh MOTyYeHHbIC 3HAHMS ( 3aKOHBI M TIOHATHS ) IS TPAKTUICCKUX IIeJIei
B pPEIICHUH 3a/1a4.
— IloBbImare UHTEpEC K U3y4aeMOMY MPEIMETY.
— CosepmenctBoBaTh 3YH 1o npoBeneHUIo uccienoBanuii (aHaINU3, CHHTE3, BBIIBIYKCHHUE TUTIOTE3BI,
JeTanu3aIus, 0000IIeHE).
— Pa3BuBaTh yMeHUS U HaBBIKU B pabOTE C pa3IMIHBIMU HHPOPMAIMOHHBIMH UCTOYHUKAMHU.

3. CoxeprkaHue MporpamMmmbl
3.1 YueOHbIli (TEeMaTHUECKHIA) TIJIaH

8 kiacc
(1 gac B Hememto, Bcero - 34 4acoB)
Neo Tembl Koin-Bo
Koin-Bo
4acoB
Paznensl, Tembl 4acoB
(TpakThKa)
(Teopus)
1 OTHOCUTENbHAs MOJIEKYJISIPHAs Macca BEILEeCTBA. 1 2
Brruricnenue oTHOIIEHUS MACC XUMUYECKHX DIIEMEHTOB,
MacCOBOM JJOJTM XUMUYECKHX DJIEMEHTOB B CIIOKHOM
BEIIECTBE U BBIBOJ (POPMYIIBI BEIIECTB HA OCHOBAHUU
yKa3aHHBIX JaHHBIX.
2 CrtpoeHue aToMa. JHEpPreTUYecKre TuarpaMMbl aTOMOB. 1 1
TepMosiiepHbIe IpeBpaleHus] aTOMOB.
3 Brrunicnenue MOJIspHON Macchl T'a30B. 1 1
OTtHocuTeNbHAS INIOTHOCTH TA30B OTHOCUTEIBHO JPYT
Apyra.
4 Brruncnenue o6bema ra3000pa3HOroO BELIECTBA. 1 2
Brruncnenue o0bema ra3000pa3HbIX BEIIECTB MPH
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HOpPMAaJIbHBIX YCJIOBUAX U YCIIOBUAX, OTIIMYHBIX OT
HOpMaJIbHBIX.

CreleHb OKUCIICHUS XUMMHYCCKUX 3JICMCHTOB.
OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIEC PEAKIINH,
Breraucnenue creneHe OKUCICHNUS XUMHUYECKUX
3JIEMEHTOB B CJIOKHOM BEIIECTBE HA MIPUMEpPAX ABONHBIX,
CMEIIaHHBIX COJIEH U KOMIUICKCHBIX COCTMHEHUM.
PaccranoBka kK03QPHUIIECHTOB METOIOM JICKTPOHHOTO
OanaHca.

YucTele BeecTBa U CMECU. BBIYUCIIEHUS IO
XUMHYECKUM YPABHEHUSAM PEAKIIMHI C UCIIOJIb30BAaHUEM
BEIIECTB, COJAEPKAIIUX IPUMECH

TennoBoit 3 PexT XuMHIeCKO peakiuu. IK30- U
SHJOTEPMHUUECKHE PEaKINU. Bprancienre TenaoThl
00pa3oBaHus U TETUIOTHI CTOPAHUSI BEIIECTB.

Buns! koHIIEHTpanuu pacTBOpoB. MaccoBas 10714
PaCTBOPEHHOTO BEIIECTBA, MOJISIPHAS ¥ HOPMaJTbHAS
KOHIIeHTpanuu, THTp. CMeInBaHue PacTBOPOB (TIPABUIIO
KpecTa).

I'eneTnueckas cBsi3b MEXKy KJIaCCaMH BEILIECTB.
Brraucnenns, CBsI3aHHBIE C TIOHATHEM T'eHeTHUeCKast
CBSI3b MEXY KJIaCCaMH HEOPraHMYECKUX COCTMHEHUH.
[IpakTHyeCcKnil ¥ TEOPETUUECKUIN BBIXOJ PEAKIIUH.

10

Pemrenwne 3amad ¢ moMomIIbIo anre6pa1/1qe01<1/1x METOJOB.

11

Brruucnenus ¢ momonipio rpaduKoB U TaOIHI]

-

-

12

Brruncnenus ¢ ucroyiib30BaHUEM MEXITPEAMETHBIX
CBSI3EH.

Hroro:

12

22

9 kiacc
(1 gac B HEmemto, Bcero - 34 4acoB)

Ne TeMbI

Pa3nensl, TeMBI

Kous-Bo
4acoB
(Teopus)

Koin-Bo
4acoB
(TpakTHKa)

OCHOBHBIC 3aKOHBI M TIOHSATHS XHMMMH.
Brruucnenus no XuMu4eCcKumM YPpaBHCHUSAM peaKHI/Iﬁ Ha
OCHOBE OCHOBHBIX 3aKOHOB M IIOHATHH XMMMHU.

1

1

CTpOGHI/Ie aroma. M3oTonnl. PannoakTUBHEIC
IIPCBpaAllICHUA. ypaBHeHI/IH paarOaKTHBHOTO pacCliaja.

ArperaTHoe COCTOSAHHUC BCIICCTB. Hepexoz[bl N3 OJHOTO
arperaTHoro COCTOAHUA B ApYyroc. TBep)IBIC TCJ1a, THUIIBI
KPUCTAJUINYCCKUX PCHICTOK.

CKOpOCTL XHMHYECKOM pCaKkuuu. Brruncienue
HU3MCECHCHUS CKOPOCTU XHMHUYECKOH pcaKkuuu.
XHUMHUYECKOE PaBHOBECHUC U YCJIOBUS €ro CMCIIICHHUS.

TennoBblie 3 HEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumuyeckue ypaBHeHus. TernoTa (S3HTaIbINA)
00pa30BaHUsl XUMHUYECKUX COEAMHEHUI.

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB. 3aBUCHMOCTD
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PacTBOPUMOCTH BEILECTB OT yciaoBHid. CriocoObI
BBIpAKEHUsI KOHLIEHTPAIIUU PAaCTBOPOB.

7 DnekrponuTudeckas aguccouuanus. CreneHb 1 1
mrcconuaiuu. KoHcranTa nucconuanuu.

8 CeMeiCTBO IIETOYHBIX METAIJIOB. 1 2
CoennHEeHUS MIEIOYHBIX METAIOB. OKCHIBI,
MePOKCHIBI. [ MAPOKCHIBI M COJIM MIEIOYHBIX METAIUIOB,

9 XUMHS METAJUTMYECKUX 3JIEMEHTOB. Psiji akTHBHOCTH 2 2
MeTaiuioB. OrpeniesieHue cocTaBa U pa3AeieHue CMecei.
[Ipon3BOJCTBO Yyr'yHa U CTaJH.

10 XUMUS HEMETAIIIMYECKUX 371eMeHTOB. CepHas 1 3
kuciora. Hurpats!l 1 HuTpuabl. PacctanoBka
K03((UIIMEHTOB METO/I0M JIEKTPOHHOTO OanaHca 1
MIOJTypEaKLAi.

11 Pemrenue 3aga4u ¢ moMOIIBIO0 aNTeOpanyecKux METOIOB. 1 1

12 Borunicnenus ¢ nomopo rpagukoB U TabIuI 1 1
Uroro: 14 20

10 kmace
(1 gac B HEeemto,. Bcero - 34 yacoB)
Ne rembl Koia-Bo
Kon-Bo
Paznensi, TeMbl 4acoB Hacos
(mpakTuka)
(Teopwus)

1 OcHOBHbIE TIOHATHS U 3aKOHBI XUMUH. 1 1
3aKOH PKBHBAJICHTOB.

2 OKHCIIUTETHO-BOCCTAHOBUTEIIBHBIBIC PEAKITHH. 1 2
PaccranoBka ko3 PpHUIIMEHTOB METOIOM BIICKTPOHHOTO
OaslaHca U METOJIOM ToJypeakuuii. Baxkneimme
OKHCJIUTEIN U BOCCTAHOBUTEIIH.

3 TepmosiiepHbIe peakIuu. 1 1
PannoakTUBHOCTB, siIepHBIEC PEAKITHH.

4 BriBox hopmyiibl BelecTa. 1 1
Onpenenenre MOJIEKYJIIPHOM (OpPMYIIbI BEIIECTBa,
WCIOJIb3YSl MAaCCOBBIE OTHOIICHUS XUMUYECKUX
JJIEMEHTOB

5 KauecTBeHHBIN U KOTUYECTBEHHBIN COCTAB CMECH. 1 1
Omnpenenenue coctaBa u pazzaeneHue cmeceid. OuncTka
NUTHEBOM BOJBI.

6 3aBHUCHUMOCTE CBOIICTB BEIIECTB OT UX 1 1
reoMeTpuueckoro crpoenus. ['ubpuanzanus. ['eometpus
MOJIEKYJT BEIIECTB. XapaKTePUCTHKA XUMUYECKOH CBSI3U.

7 [Ipumecu. BoIxo XUMUYECKON pEaKUN. 1 1
Brruncnenue macchbl mpuMecei, MpakTHYeCcKoro BbIX0Aa
XUMHUYECKON peaKIInH.

8 XUMHUECKUE PEaKIM C y9acTHEM ra3000pa3HbIX 1 1
BelecTB. HopmalnibHbIe U CTaHAAPTHBIE YCIOBUS
MPOTEKAHUS XUMHYECKON peakuuu. Beraucnenus
C TIOMOTIBIO Ta30BbIX 3aKOHOB.

9 CrniocoObl BBIpaKEHUSI KOHIIEHTPAILIUH PAaCTBOPOB. 1 1

MOHHpHaH, HOpMaJIbHAas, SKBUBAJICHTHAA KOHIICHTPAIINUH,
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TUTP pacTBoOpa.

10

[TpoMmbIlIIEeHHBIE CTIOCOOBI MOTYYSHHS BELIECTB.
3aziauM ¢ MPOU3BOJICTBEHHBIM COJIEPIKAHNUEM.

11

Tepmoxumus. 3akoH ['ecca. Bo3M0OXKHOCTB IpOTEKAHUS
XMMMUECKUX peakuuid. Teriora o00pa3oBaHus U TEIIOTA
cropanus (Ha IprUMeEpe OPraHuueCKUX BEIIECTB).

12

CKOpOCTh XMUMUYECKOH PEaKIIUU, XUMHUUECKOE
paBHoBecue. [Ipunuun Jle [llatense. PaBHOBECHBIE
KOHUEHTPALMKN, KOHCTAHTa PABHOBECHSI.

13

KauectBenHsble peakuuu.
KauecTBeHHbIE peaky Ha OPraHUYECKUE U
HEOPraHMYECKHE BELIECTBA.

14

Pa3zHo00pa3ue opraHMuecKuX BEIECTB.
[NonudyHKIIMOHAIBHBIE COEAUHEHUS U
BBICOKOMOJIEKYJISIPHBIE OPraHU4YECKUE BENIECTBA.

15

Pemrenue 3agau anreOpandecKuMu Criocooammu.

16

Brruucnenus ¢ momoibio rpadukoB, TaOIUIL, TUArPAMM
Y MEXITPEAMETHBIX CBS3EH.

Hroro:

17

17

11 xmacc
(1 gac B Hememto,. Bcero - 34 yacoB)

Neo TeMbI

Pa3nensl, TeMbI

Kou-Bo
4acoB
(Teopwus)

Kon-Bo
4acoB
(mpakThka)

Brruucnenus mo ¢popmynam BemiecTB. OTHOIICHUS Macce
XMUMHYECKUX JIEMEHTOB, CTENICHH OKUCIIEHUS. 3aKOH
SKBHMBAJICHTOB.

1

1

PactBopbl. Pa3ubie criocoObl BbIpaxeHHsI KOHLIEHTPalUU
pacTBOpoB (MoJIsipHasi, HOpMasibHasi). TUIIBI pacTBOPOB.
CMmenuBaHue pacTBOPOB (MPaBUIIO KPECTA).

PactBopumocTs BemectB B Boje. Koaddumuent
pacTtBopuMoOCTH. KprcTtammoruaparel.

PacTtBOpHI 251ekTposinTOB. KOHCTaHTa U CTENEHb
nucconuanyu. IoHHOe npo U3BEEHUE BOIbI,
BOJIOPOTHBIMN

nokasatenb. [IpousBeeHne pacTBOPUMOCTH U TUIPOIIU3
cosier. KoncranTa ruaposusa.

Knaccudukanus comnei.
JIBoiiHbIE M cMelIaHHbIe oM. KoMIIJIeKCHEIE
COEIUHEHMUS.

OCHOBHBIC IOHITUS XUMUH.

BrlunciaeHus mo XuMH4YECKUM YPpaBHCHUSAM C
HCII0JIb30BaHUEM MOHITHI KOJIHYECTBO BCIICCTBA,
MOJIsIpHasA Macca, YucJio ABOF&I{pO.

TennoBblie 3 HEKTH XUMUYECKUX PEAKIIHA.

Brruncnenue ¢ UCrosib30BaHUEM MOHSATUN SHTANIBIINS,
sHTponus, 3Heprust [ md6ca. OnpeneneHue BO3MOKHOCTH
POTEKaHHsI XUMUYECKUX PEAKIINU.

XUMHUYECKHE UCTOUYHUKHI BHCKTqueCKOﬁ OHCPI'UH.

8




DneKTpOoJHbIE NOTEHLUABL. DJIEKTPOIN3. 3aKOH
Dapajes.

9 HopmanbHble U cTaHIapTHBIC YCIOBHS IPOTEKAHUS 1 1
XUMHYECKUX peromuid. ['azoBbie 3akoHbl. OObeMHas
J10JIs1 KOMIIOHEHTOB I'a30BOM CMECH.

10 [Ipumecu. BIxoa XMMUYECKON PEAKIUH. 1 1
[IpakTyeckuii U TEOPETUYECKUIN BBIXOJ XUMUYECKOMN
peakuuu. [Ipumecn.

11 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1 1
PaccranoBka K03QPHUIIMECHTOB METOIOM JICKTPOHHOTO
OasiaHca u nodypeakuuii. Baxkueime okucIuTenu u

BOCCTaHOBUTEJIH.
12 Pemenue 3agau anreOpandecKuMu Criocooamu. 1 1
13 Boruncnenus ¢ nomoipo rpagukoB, TaONIUL, AUarpaMM 1 1
1 MEXIPEAMETHBIX CBS3Cl.
Wroro: 14 20

3.2 Coneprxkanue yaeOHO-TEeMAaTUYECKOTO TJIaHa

8 KJace
Tema 1.
[Tonoxenust aromHo-MoJekysipHoro yuenuss M.B. JlomonocoBa. Beruncnenue aOcoioTHOM Macchl aToMa
XMUMHYECKOTO AJIEMEHTA U OTHOCUTEIBHON MOJIEKYJIIPHON Macchl BeleCTBa. BbluncieHne OTHOIIEHHS Mace
XMUMHUYECKUX 3JIEMEHTOB, MAaCCOBOM JIOJIM XMMUYECKHUX 3JIEMEHTOB B CJIOXHOM BemlecTBe. BriBoj
XUMUYECKUX (GOPMYII IO JAHHBIM OTHOILIEHHS] MacC XMMUYECKHUX IEMEHTOB, MaCCOBOM JJOIM XUMUYECKUX
JJIEMEHTOB B CJIOKHOM BEIIECTBE.
Tema 2.
OneKTpoHHBIE U rpaduueckre (GopMyibl AaTOMOB XUMUYECKHX 3JIEMEHTOB. DHEPreTUUECKUE HarpaMMbl
aTOMOB, TEPMOSIACPHBIC PEAKIIUH. Y PABHEHMSI TEPMOSIIEPHBIX NIPEBPALLECHUM,
Tema 3.
Brruncnenue mIoTHOCTH U OTHOCUTENBHOM INIOTHOCTH Fa30B OTHOCUTEIILHO APYT Apyra. Beruncienue
OTHOCHUTEJIbHOM MOJIEKYIISIPHOW Macchl ra3000pa3HOro BEIIECTBA 10 3HAYEHUIO OTHOCUTEIBHOMN MJIOTHOCTH
9TOTO rasa.
Tewma 4.
[TonsiTne «HOpMaJIbHBIEY» U «CTAHJAPTHBIEY YCIOBUSA. MOJIApHBINA 00bEM I'a30B IPU HOPMaJIbHBIX YCIOBUSX.
Beruucnenue o6bema raza npu HOpMajbHbIX YCIOBUSAX IO U3BECTHOMY KOJIMYECTBY BellecTBa. Beruncinenue
o0beMa rasza pyu HOPMaJIbHBIX YCIOBUAX, €CJIU AaH 00bEM Ia3a MPU YCIOBUAX, OTIMYHBIX OT HOPMAJIbHBIX.
Tema 5.
Bbruncnenue cTeneHn OKUCIEHNsT XUMUYECKUX JIEMEHTOB B CII0KHBIX BEILIECTBAX HA IPUMEPE IBOMHBIX,
CMEIIaHHbIX COJIeH, a TAKKe KOMIUIEKCHBIX coeinHeHni. CocTaBiieHue GopMysl BEIIECTB 10 U3BECTHBIM
CTEIEHSM OKUCIIEHUS! XUMHUYECKUX 3JIEMEHTOB. MeTo ]| 3JIeKTPOHHOTr0 OajlaHca U pacCTaHOBKU
ko3 duurenToB. OnpeneneHne OKUCIUTENS U BOCCTAHOBUTEIISL.
Tema 6.
Brruncnenue no ypaBHEHUIO XUMHYECKOHN PEAKLIMU MacChl, KOJIMYECTBA BEIIECTBA OJJHOTO U3 Y4aCTBYIOLINX
B peaKUUy WIN IPOAYKTa PEAKIIMH, €CIIM U3BECTHA Macca WM KOJIMYECTBO JPYroro BellecTsa. Beruncienue
Maccbl. O0beMa YUCTOro BEIECTBA, €CIIU 3TO BELIECTBO JIAeTCs B BUAE CMECH, COJep KaIeH MTpUMeECH.
Brruncnenue macchsl npuMeceil B cMecH. Eciin n3BecTHA Macca Uik KOJIMYECTBO OJTHOTO U3 MCXOIHBIX
BEIIECTB U NPOJTYKTOB PEAKIUH.
Tema 7.
Knaccugukanus XuMHIecKIX peakiuil no TernaoBomy 3¢ dexry. TepmoXxumMuueckiue ypaBHEHHs peaKiiu.
Brruucnenue ternoBoro s¢¢exTa peakiuu, €Ciid U3BECTHO KOJIMYECTBO TEIUIOTHI, BBIICIIEMON UK
MOTJIOIIAEMON IPU YYaCTHH U3BECTHOW MaccChl, KOJIMYECTBA, 00beMa OJJHOTO U3 YYaCTBYIOIIMX BEIECTB B
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peakuuy. BeruucieHrne Koau4ecTBa BbIACIAEMON WIH MOIVIONIAEMOM SHEPIUH 110 TEPMOXUMHUUYECKOMY
YPaBHEHHUIO PEAKIINH, €CIIM U3BECTHA MACCa, KOJIMYECTBO, 00BEM OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BelIecTB. Brruncienne Macchbl, KOJIMYECTBA, 00beMa OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEHIECTB 10
TEPMOXUMHUYECKOMY YPABHEHHUIO PEAKLIMH, €CIIM U3BECTHO KOJUYECTBO BBLICIAEMON WM MOIVIOAEMON
SHepruu. Brelunciienne TemioTsl 00pa30BaHMsl U TEMIOTHI CTOPAHUS BELLIECTB.

Tema 8.

Pa3nble BubI BbIpaXKeHHsI KOHLIEHTPALMK PAaCTBOPOB (MaccoBast 10Ji1 PACTBOPEHHOI'O BEIIECTBA, MOJISIPHAS
KOHLIEHTpallKsl, HOpMaJlbHasl KOHLEHTpauus, TUTP). Bbruncinenne MaccoBoi J0JIM pacTBOPEHHOIO BEIIECTBA
B PacTBOPE, MACChl PACTBOPEHHOTO BEUIECTBA M PACTBOPUTEIIS, HEOOXOJUMBIX JJISl IPUTOTOBJICHUS PacTBOpa
3aIaHHON KOHIIEHTpauuu. [lepeBoa oqHOro Bua KOHUEHTPALMH B Ipyroi. BeruKciieHne KOJIM4ecTBa,
MacChl

BEILIECTBA, COACPIKALIErOCs B paCTBOPE, €CIIM U3BECTHA KOHLIEHTPALUU B IpYroil. Beranciaenue MossipHOi
KOHIIEHTPALMHA PAaCTBOPA, €CIM U3BECTHBI MACCa, KOJIMYECTBO PACTBOPEHHOIO BEIIECTBA B ONPEACICHHOM
o0beme pacTBopa. BerunciaeHne noyiydeHHOM KOHLIEHTPALUK IPU CMEHIMBAHUM JIBYX PAaCTBOPOB C
M3BECTHOM KOHIIEHTpalueil. Beruncnenue oobema BOIbl, PACTBOPUTENS], HEOOXOIUMOTO JUIsl pa30aBIeHUS
pacTBopa ¢

M3BECTHOM KOHIUEHTPALUEN C LIEJIBIO MOJy4EHHOTO HOBOTO PacTBOPA.

Tema 9.

['eneTnveckue 1enovYKy mpeBpameHnii. BerauciaeHne Maccel, KOITUYECTBa, 00beMa OTHOTO U3 MPOAYKTOB
peakuy B KOHEYHOM YPABHEHHUH LIETIOYKH, €CIIM U3BECTHBI JAHHBIC JUISl OJTHOTO M3 UCXOJ/IHBIX BEIIECTB B
IIEPBOM YPAaBHEHHMH PEAKIUU C IIPOBEIECHUEM HECKOJIBKUX IPOMEXYTOUHBIX peakuuil. [lonsaTus
«TEOPETUYECKUI» U «ITPAKTUYECKHID BBIXOJI PEAKIIHH.

Tema 10.

Brruucnenue cocraBa cMecu Ha OCHOBAaHMM YMEHUS COCTABIIATh U pelIaTh CUCTEMbl YPaBHEHMIA.
Hcnosp30BaHne HEPABEHCTB MIPH PELICHUN 331a4 110 XUMUHU.

Tema 11.

Bbruncienue Macchl pacTBOPEHHOTO BELIECTBA C UCIOJIB30BAHUEM IpaduKa paCTBOPUMOCTH BEIIECTBA.
Brruncinenne BO3MOKHOCTH MOJIHOTO PaCTBOPEHUS BEILIECTBA IIPH 3alaHHOW TeMIIepaType ¢
UCIOJb30BaHUEM Ipauka pacTBOPUMOCTH. BbIuncienre Macchl, KOJMYECTBA PAaCTBOPEHHOTO BELIECTBA C
UCIOJb30BaHuEM TabmuIpbl «I[IOTHOCTH pacTBOPOB pa3HOM KOHLEHTPALM .

Tema 12.

Beruncnenue o6bema raza npu HOpMajbHBIX YCIOBUSX 110 U3BECTHOMY 00bEMY I'a3a IPU CTaHIAPTHBIX
yCIoBHsIX. Beluncienus ¢ ucnob30BaHUEM ypaBHEHUS (OTOCHHTE3A.

9 kiace
Tema 1.
Beruucnenue MoseKyasipHOI Macchl CII0KHOTO BEIIECTBA, KOJMYECTBA BEIIECTBA, MAaCChl, 00beMa rasa npu
HOPMAaJIbHBIX YCJIOBUAX. [lepeBoa 0HOM BEIUUYMHBI B APYTYIO.
Tema 2.
DneKTpoHHbIE U rpaduyeckue GopMyibl aToMa XMMUYECKOTO 3JIEMEHTa. DHEPreTUUYECKUe JUarpaMMBbl.
Boruncnenue OTHOCUTENbHOM aTOMHOM Macchl M30TOIOB, €CJIM U3BECTHA MAacCOBast 10JI1 JAHHBIX U30TOIOB.
[lonsaTe «TepMosAepHas peakuys», ypaBHEHHs CUHTE3a U pacnaja.
Tema 3.
OHepreTudecKue 3aTpaThl P MEPEXOAAX U3 OJHOIO arperaTHOro COCTOSIHUSA B Apyroe. Buabl
KPUCTANTMYECKUX PELIETOK, OTINYUS (PU3NUECKUX CBOMCTB.
Tema 4.
Beruncnenue cpeiHel CKOpOCTH XUMHUYECKOW peakliiy. BeIUMCICHUS ¢ UCIIOJIB30BAHUEM 3aKOHA
nericTByromux Mace u npasuia Bant-I'odda. [punuun Jle [larense. OnpeneneHue cMeeHus
XMMHUYECKOTO PAaBHOBECHS IIPU U3MEHEHUHU KOHLEHTPALUHU BELIECTB, TEMIIEPATYPHI U JaBICHUS.
Tema 5.
Tepmoxumuyeckue ypaBHeHHs peakuuil. Berancienue TemaoBoro 3¢dexra peakiuu, eciid U3BECTHO
KOJIMYECTBO TEIUIOTHI, BBIAEISAEMOM WIIH MOTJIOIAEMOM ITPU Y4aCTUU U3BECTHOM MACChI, KOJIMYECTBA,
00BbeMa OJTHOTO U3 YYaCTBYIOLIUX BEIIECTB B PEAaKIMH. BbIunciieHne KoanyecTBa BhIACIAEMON WK
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MOTJIONIAEMOM SHEPTUH MO0 TEPMOXUMHUUYECKOMY YPABHEHHUIO PEAaKIUU, €CIIM U3BECTHA Macca, KOJUYECTBO,
00BEM OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB. BhIUMCICHHE MACChI, KOJIMYECTBA, 00beMa OJTHOTO W3
YYaCTBYIOIIMX B PEAKIIMHU BEHIECTB N0 TEPMOXUMHUUYECKOMY YPAaBHEHUIO PEAKIIMH, €CJIM U3BECTHO
KOJIMYECTBO BBIICISIEMOM WIIH MOTJIONIAEMOM SHEPTUU. BhIUKCIIEHUSs ¢ HCTIOIB30BAHUEM TEILJIOTHI
00pa30BaHUsI XUMUYIECKOTO COCTMHCHUS.

Tema 6.

Pa3ubie Bubpl BeIpaXKeHHUST KOHIIEHTPAIIMU PacTBOPOB (MAaccOBast JA0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS
KOHIICHTpa1us ). Beruucienne MaccoBoii 10JI paCTBOPEHHOTO BEIIECTBA B PACTBOPE, MACCHI PACTBOPEHHOTO
BEILIECTBA M PACTBOPHUTEIIS, HEOOXOIUMBIX ISl MPUTOTOBJICHUS PaCTBOPA 3aJaHHOW KOHIICHTPALIHH.
[TepeBo 0/1HOTO BHIa KOHIIEHTPAIMU B Apyroi. Beraucienne koyimuecTBa, MacChl BEIIECTRA,
COJIEpXKAIIETrOCs B PaCTBOPE, €CIIM U3BECTHA KOHIIEHTPAIIMS pacTBOpa. Berurciienne MoIsipHOT
KOHIICHTPAILIUU PACTBOPA, €CIIM M3BECTHBI Macca, KOJIMYECTBO PACTBOPEHHOTO BEIIECTBA B OMIPEICTICHHOM
o0beMe pacTBopa. Beruncnenue nosiydueHHONW KOHIIGHTPAIIUU MTPU CMEITMBAHUU JIBYX PACTBOPOB C
M3BECTHOM KOHIIEHTpaIueil. Beruncnenne oobeMa BOJIbl, paCTBOPHUTEIISI, HEOOXOAMMOTO JIJIsl pa30aBiIeHUs
pacTBOpa C M3BECTHOM KOHIIEHTpAIIMEH C IEIbI0 TTOJIYY€HHOTO HOBOTO pacTBOpa. Beruncnenus mo
YpaBHEHUSAM XUMUUYECKHUX Peakiuii (Macchl, 00beMa, KOJIMYECTBa BEMIECTBA), €CIIU OJIHO M3 UCXOTHBIX
BEIIIECTB /Ia€TCA B BUJIEC PACTBOpPA C 33JaHHON KOHIIEHTpaluu. BeruucieHue Maccel ocajaka, o0pa3yromerocs
MIPU XUMUYECKOH peaKIiu, eclii 00a HCXOAHBIX BEIIECTBA JAIOTCS B BUJIE PACTBOPOB C 3a/IaHHOU
KOHIEHTpALUEH.

Tema 7.

Mexanusm aucconmanuu BemecTs. [1og00p KaTHOHOB M aHMOHOB IO COKPAIIEHHOMY HOHHOMY YPaBHEHHIO
XUMUYECKON PEaKIIiu JIsl COCTABIICHUS MTOJTHOTO MOHHOTO ypaBHEeHH 1. Cuiia aleKTposinTa. Berancienne
CTENIEHHU JUCCOIMAINH YJIEKTPOJIHUTA.

Tema 8.

CocraBiieHHe TeHETUYECKUX LEMOUYEK MPEBPAILLEHUH C UCMOJIb30BaHUEM COECTMHEHHM, COIepKaluX METall.
Brruncnenue n30bITKa-HEAOCTaTKa, MPAKTUYECKOTO U TEOPETUUECKOTO BBIX0Aa PEAKIUH 110 XUMUYECKUM
YpaBHEHUSAM pEaKIUil C y9acCTHEM COECTUHEHHH, co/lepKalliuX MeTalll.

Tema 9.

XUMUS METAITTHYECKUX 2JIEMEHTOB. PaJl akTHBHOCTH METAIIJIOB U €ro 3HaYeHHe, NCIOJIb30BaHue MpU
pacuerax. Omnpenenenue coctaBa cMecu. OU3NUECKUe U XMMHUYECKHE CIIOCOOBI pa3/ieIeHHs] CMECeH.
3HaueHue METAJUIOB Ui IPOMBIILIIEHHOCTH. [IpoMblIlIeHHBIE CIIOCOOBI TOTYYEHHS] METAJLIOB.
Boruncnenusi, cBsi3aHHbIE ¢ XUMUUYECKUMU YPaBHEHUSIMU PEAKIIUM, JIEKAIIUX B OCHOBE MPOMBILIIEHHOTO
MOJIy4YEHUS YyI'yHa U CTaJu.

Tema 10.

XUMUS HEMETATMYECKUX 2JIEMEHTOB. Bolunciienus, cBsi3aHHbIe ¢ MPOMBIIIJICHHBIMU CIIOCO0aMHU
MOJIy4EHUs] CEPHOM, a30THOM KUCIIOT, aMMUaKa. BpIuncieHus o XuMu4eckKiuM YpaBHEHUSIM peakiuit
pa3noKeHus: HUITPATOB U HUTPUTOB.

Tema 11.

Brruncnenue coctaBa cMecH Ha OCHOBAaHUU YMEHHS COCTABIATh U PEIIaTh CUCTEMbI YPaBHEHHI.
Hcnonb30BaHne HEPABEHCTB MPH PEIICHUU 3a]1a4 [0 XUMUHU.

Tema 12.

Brruncnenue Macchl paCTBOPEHHOTO BEIIECTBA C MCIIOJIb30BaHHEM I'papuka paCTBOPUMOCTH BELIECTBA.
Brruncnenue BO3MOXKHOCTH MOJHOTO pacTBOPEHUS BEILIECTBA MPHU 3a/IaHHOM TEMIIEpaType C
MCIO0JIb30BaHNEM Tpaduka pacTBOPUMOCTH. BrIuncieHrne Macchl, KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA C
UCIO0JIb30BaHKEeM TabmuIpl «ITOTHOCTH pacTBOPOB Pa3HON KOHIICHTPAIITI.

Tema 12.

Brruncnenue o6bema raza npu HOpMajabHBIX YCIOBUAX 110 U3BECTHOMY 00BEMY Ta3a MpPU CTAaHAAPTHBIX
YCIIOBHSIX.
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10 kacc
Tema 1.
Bbruncienus ¢ uCnoabpb30BaHMEM BEITMYMH: Macca, KOJIMYECTBO BEIIECTBA, 00hEM I'a3000pa3HOTO BEIIECTBa,
MOJISIPHBII 00BEM ra30B MPU HOPMAIIBHBIX YCIOBHSAX, TOCTOSIHHASE ABOT'aIp0, OTHOCUTEIbHAS aTOMHAs
Macca, OTHOCUTEIIbHAs MOJIEKYJIIpHAsl Macca, MOJIIpHas Macca. BBIYMCIIEHNS C HCII0JIB30BAaHUEM 3aKOHA
COXpaHEHUsI MACCHI BELECTB, 3aKOHA IIOCTOSTHCTBA COCTaBa BEILECTBA, IEPUOJIUYECKOIO 3aKOHA
J.M.MenneneeBa. 3aKOH SKBUBAJICHTOB, SKBUBAJICHTHAsI Macca, SKBUBAJIEHTHBIN 00BEM U UX IPUMEHEHHE
MPU XUMHYECKUX pacyeTax.
Tema 2.
PazHbie MeToBI paccTaHOBKU KO3()(OUIIMEHTOB B XUMHUYECKIX YPAaBHEHUSX PEAKIIUNA: METON
mo00pa, METO/1 AIIEKTPOHHOTO OataHca, METOI MosTypeakiui. OKUCIUTENBHO - BOCCTAHOBUTEIIBHBIC
BO3MOYHOCTH BEIIECTBA, BAXKHEUIIINE OKUCIUTENN U BOCCTAHOBUTEIH.
Tema 3.
[TonATHE «paTMOaKTUBHOCTBY. fnepHble peakuuu. Buael spepHoro pacnana. Buasl saepHoro cuHresa.
Hanucanne ypaBHEeHUH sIIGPHOTO CUHTE3a U pacnaja.
Tema 4.
Brruncnenue MoJsipHOI Macchl BellleCTBa Yepe3 OTHOCUTENIbHYIO INIOTHOCTh I'a3000pa3HOTO BEIIECTBA.
BriBog MoniekyisipHO#M (popMyIIbl BELIECTBA M0 3HAYEHUSIM MACCOBBIX J10JI€H XUMUYECKUX AJIEMEHTOB, 110
MIPOJIyKTaM CrOpaHus, 10 COOTHOUICHHUSIM MAacC XUMHUYECKUX IEMEHTOB, C CIOJIb30BaHUEM 00LIei
(dhopmyIIBI KJTacca BEIIECTBA.
Tema 5.
Buner cmeceit. Crioco0Obl pazzaenenus cmecei (¢pusndeckue 1 xumuuecknue). OuncTka NuTHEBOM BOJIBL.
Brruncnenue cocraBa cMecH 10 MacCOBBIM U 0OBEMHBIM JIOJISIM KOMIIOHEHTOB. BbIunciieHne MaccoBbIX U
00BEMHBIX J10JIE KOMIIOHEHTOB B CMECH, €CJIM M3BECTHBI MX MacChl WM 00beMbl. Boruncnenus ¢
HCIIOJIb30BAaHUEM MAaCCOBOW U 0ObEMHOM JI0JIM KHCIOPO/Ia B BO3IyXE.
Tema 6.
Bunel rubpuan3zanum 3J1eKTpoHHBIX opouTaneil. [IpocTpaHcTBeHHAs FeOMETPHs MOJIEKYJIbl BELIECTBA.
3aBUCUMOCTh T€OMETPHUU MOJIEKYIIbI OT TUIIA THOpuAN3ai. BiiisHue reoMeTprun MOJIEKYIIbl BElllecTBa Ha
0COOEHHOCTH XUMHYECKUX CBOMCTB. XapaKTEPUCTHKA XUMHUYECKOU CBS3H (KOBAJICHTHOM, HOHHOM).
Boeruncnenusi, cBA3aHHbIE C IOHATHEM SHEPIUSl XUMUUECKOU CBSI3H.
Tema 7.
Cwmecu 1 npumecH. Belunciaenue Maccel pUMecei, €CIM U3BECTHBI MAaCCOBBIE JI0JIM. Brluncienue maccsl
YUCTOrO BEUIECTBA B CMECH. BbhIunciaeHre NpakTHYeCKOro U TEOPETUYECKOTO BBIX0Ja XUMUYECKOM pEeaKIIuH.
Boeruucnenusi, cBA3aHHbIE C BEJIMUMHON IPAKTUYECKOTO BBIXO/1A.
Tema 8.
[TonsiTHe «HOpMaNbHbBIEY» U «CTaHAAPTHBIE» YCIIOBUA. Boruncienne ooObeMa ra3oo0pa3Horo BeniecTa npu
HOPMAaJIbHBIX M CTAHAAPTHBIX YCIOBUSX. BRIUNCIIEHNUS ¢ HCTIOIB30BAaHUEM 3aKOHA 0ObEMHBIX OTHOIIIEHUH,
3aKoHa ABorajpo, 3akoHa boins-Mapuorra, 3akona ['eli-Jlroccaka, ypaBHenust MenaeneeBa- Knanelipona.
Tema 9.
PactBopbl. CriocoObI BeIpakeHHsI KOHIIEHTPALIMK PACTBOPOB (MOJISIpHASI, HOpMaJbHAsl, SKBUBAJIEHTHAs,
tutp). [lepeBo 0JHOTO BUIa KOHIIGHTPALMK B JPYroi. Beruncienne Macchl pacCTBOPEHHOTO BEIIECTBA U
Macchl U 00beMa PacTBOPUTES, KOTOPbIE HEOOXOAUMBI JIJIsl IPUTOTOBJICHUS PacTBOpa 3aaHHOM
KOHIICHTPALIUH.
Tema 10.
I'eHeTHuecKue ENOYKY MpeBpalleHns BelecTB. [IpoMbIuIeHHbIH c110CO0 MOTyYeHUs BEIIECTB.
Boruucnenus, ca3annbie C TPOU3BOACTBEHHBIM COJIEPKAHUEM U C IOHATUSIMHU YUCTHIE BEIIECTBA U CMECH,
MIPUMECH, TPAKTUUYECKUN U TEOPETUUECKHI BBIXOJ XUMUYECKON PEaKLIUH.
Tema 11.
[ToHSTHS «TETIOTa CTOPAHUSY», «TEIII0Ta 00Pa30BaAHUS, KTEIUIOBON dIPPEKT XUMUIECKON peaKIIum,
«QHEPrUs CBA3W». BhIUKCIEHUS ¢ UCMIOJIB30BAHUEM TEPMOXMMHUUYECKUX ypaBHEHUN peakuuil. [lonaTus
(OQHTAIBITUS», «IHTPOTU» U «dHeprus [ mb0ca». BrunucieHns BO3MOKHOCTH MPOTEKAHHS XUMUYECKOM
pPEeaKLMK C UCTIOJIb30BAaHUEM YKAa3aHHBIX BEJIMYHUH.
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Tema 12.

Beruncnenue cpeiHell CKOpOCTH XUMHUYECKOW peakiy. BeIUMCIIEHUS ¢ UCIIOJIB30BAaHUEM 3aKOHA
nercTByommMX Mace u npasuia Bant-T'odda. Ilonstre «paBHOBECHBIE KOHLIEHTPAIIMNY, BEIYUCIICHUE
paBHOBeCHBIX KOHUEeHTpauuil. [Ipunnun Jle [larense, ncnosibp3oBaHue yKa3aHHOTO IPUHLIKAIA [IPU

OTIpE/ICIICHN CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS C U3MEHEHUEM JIaBJICHUS, KOHIICHTPAIUU KaKOro-JIn00
BEILIECTBA, TEMIIEPATYPHI.

Tema 13.

[loHATHE «aHAIIMTHYECKAS] XUMHUS», 3HAUCHNE KAaUECTBEHHBIX PEAKIIMM HA OPraHNYECKUE U HEOPTaHUYECKHE
BEIIECTBA. DKCIEPUMEHTAIbHbIE 33]Ja4ul U BBIYUCIIEHUS C UCIOJIb30BAaHUEM SKCIIEPUMEHTAIBHBIX 3aa4.
Tema 14.

[TonsiTHE «T10JIM PYHKIMOHATIBHBIE COEMHEHUI». BhIUKCIEHUs IO XMMUUYECKUM YPaBHEHUSAM PEAKIIHi, ¢
HCI0JIb30BAHNEM NOJU(YHKIIMOHAIBHBIX U BHICOKOMOJIEKYJISIPHBIX BELIECTB. Bpluncienue crenenu
MTOJIMMEPHU3ALIMHU, MOJISIPHON MacChl IOJIUMEDA.

Tema 15.

Beruncnenue cocraBa cMeCu Ha OCHOBAHMM YMEHUSI COCTABIIATh U peIIaTh CUCTEMBI YPAaBHEHUM.
Hcnonp30BaHNe HEPABEHCTB MPH PELIEHUH 3aa4 110 XUMUH.

Tema 16.

Brruncnenue maccbl paCTBOPEHHOTO BEIIECTBA C MCIIOJIb30BaHUEM I'paduka paCTBOPUMOCTH BELIECTBA.
Brruncnenne BO3MOXHOCTH MOJHOTO pacTBOPEHUS BEIIECTBA IIPH 3aJaHHOU TEMIIepaType pacTBopa ¢
HCIIOJIb30BAHUEM KPUBOM pacTBOPUMOCTH. BrIunciaeHne Macchl, KOJIMYECTBA PACTBOPEHHOIO BEILIECTBA C
UCIO0JIb30BaHNEM TabmuIbl «IITIOTHOCTH pacTBOPOB BEIIECTB PA3HON KOHLEHTPALIUNY.

11 kaacc
Tema 1.
Brruucnenus mo ¢popMysiaMm BEIIECTB: MaCCOBBIC JOJIN XUMHYECKUX AJIEMEHTOB, OTHOIIIEHHUS Mace
XUMHUUYECKUX AJIEMEHTOB, OTHOCUTEILHON MOJIEKYJISIPHON MacChl, MOJISIPHOM MacChl BEIIECTBA, aTOMHOM
MacChl XUMUUECKOTO 3JICMEHTA, CTCIICHHN OKUCIICHUS XUMUUECKHX JIEMEHTOB. 3aKOH YKBUBAJICHTOB,
BBIYHCJICHHS C MCIIOJIb30BaHMEM 3aKOHA SKBHBAJIICHTOB.
Tema 2.
PactBopbl. CriocoObI BeIpaK€HUs KOHIIEHTPAIIMK PAacCTBOPOB (MOJISIpHASI, HOPMaJIbHAs!, SKBUBAJICHTHAS,
tutp). [lepeBo1 0THOTO BUIa KOHIIGHTPAIIUK B IPYTroil. Berancienne Macchl paCTBOPEHHOTO BEIIECTBA U
MacChl WM 00beMa PacTBOPUTENS, KOTOPhIE HEOOXOUMBI JJIs PUTOTOBJICHUS PACTBOPA 3aIaHHOU
KoHIeHTpaimu. Tunsl pactBopoB. CMelIMBaHUE paCTBOPOB pa3HOM KOHIIEHTpalu. Beruncienue
HEOOXOMMOM JTOTIOJTHUTEIILHON MacChl pACTBOPEHHOTO BEIIECTBA WIIM PACTBOPHUTEINS (0ObeMa) JIs
MPUTOTOBJIEHUSI HOBOTO
pacTBopa U3 MPEII0KEHHOTO (C U3BECTHOM KOoHIIeHTpanuei ). [IpaBuio kpecra.
Tewma 3.
PactBopuMocCTh BeliecTB B BoJie. BbrunciieHne pacTBOPUMOCTH BEILIECTBA P 3a/IaHHOM TeMIlepaType.
Koaddumuent pactBopumoctu. [IpousseneHue pacTBOpUMOCTH. BIduciieHrne BO3MOKHOCTH BBITIAJICHHS
0CaJIKa MPU MPOBEACHUN XUMHYECKON PEaKIUU.
Tewma 4.
PacTtBOpHI 251ekTposiuTOB. KOHCTaHTa M CTENEHb AUCCOIMAlMU. BhIUKCIeHnE KOHCTAaHThI U CTEIICHU
JUCCOIMAIIMU TI0 YCIIOBHIO 3a/1a4i. loHHO€E npou3BeieHne BOIbl, BOJOPOAHBIN MTOKa3aTeNb. Beiuncienue
BOJIOPOJHOTO MOKa3aTessl pacTBOpa Mo YCIOBUIO 3a1a4yu. ['uaponus coneid. Onpeaenenrue BOJOPOIHOTO
rokasarens pactBopa cojieil. Unaukaropsl. Mcnonb3oBanue nnaukaropos. Hanucanue MosieKkyminsipHOro,
MOJIHOTO U COKPALIEHHOTO MOHHBIX YpaBHEHUU ruapoiausa coneil. Koncranra ruaponuza. Onpenenenue
peaKkLMK Cpeibl pacTBOpa MOCIIE PO BEICHUSI XUMUUYECKON PEAKIIMU MEKTy PEAJIOKEHHBIMU PACTBOPAMH.
Tewma 5.
Knaccuduxkarus coneit. JIBoiiHbIe U CMEIIaHHBIE COJIM. XUMHYECKHUE PEAKIINU C 00pa30BaHUEM JIBOMHBIX
WM CMEUIaHHBIX COJIel. BhIUMCIeHHs M0 XUMUYECKUM. YPAaBHEHHUSM ¢ 00pa30oBaHUEM YKa3aHHBIX COJIEH.
Kowmmnekcusie coenunenus. Kimaccudukanus u HoMeHKIaTypa. XMMHUYECKHE PEAKIIUU C 00pa30BaHUEM
KOMIIJIEKCHBIX COSMHEHU. BhIYucIeHNs M0 XUMUYECKUM YpaBHEHHSIM C 00pa30BaHUEM KOMILIEKCHBIX
COCJIMHEHMH.
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Tema 6.

Boruucnenust mo ypaBHEHUSIM XMMHUYECKUX PEAKLIUN C UCTIOJIb30BAHUEM MOHATUN KOJIMYECTBO BEIIECTBA;
MOJISIpHAsI Macca, YUCIIo ABOTaIpo, MOJISIPHBINA 00bEM Tra30B MPU HOPMATHHBIX YCIOBHUSX.

Tema 7.

TenmoBsie 3G eKTh XUMUYIECKUX peakiuil. [IOHATHS «TEIIoTa CropaHus», «TEIIOTa 00pa30BaAHUNY,
«TETUTOBOM A(PPEKT XMMUYECKON PEaKLUN», «IHEPTHUS CBA3NY». BBIUNCICHNS C HCIIOIB30BAHUEM
TEPMOXUMHUYECKUX YpaBHEHHUN peakunil. [IoHATHS «OHTATBIHS», «IHTPOIHS U «3HEprust | moocay.
Brruncnenust BO3MOKHOCTH MPOTEKAHMS XUMHUECKOW pEeaKIK C UCTIOJIb30BAHNEM YKAa3aHHBIX BEJIMYHMH.
Tema 8.

Hcrounuku 31eKTprUiecKoil 3HEpruu. XUMHUYECKUE UCTOYHUKH JIEKTPUUCCKON IHEPTUU DIIEKTPOHBIC
MOTEHIMAJBL. DIIeKTpoiu3. Hanucanue ypaBHEHHI 3JIEKTPOJIM3a PACTBOPOB U PACIIABOB BEIIECTB. 3aKOH
®dapanes. Beruncnenus mo XMMHUUECKUM ypaBHEHUSIM C UCTIOJIb30BaHUEM 3akoHa Dapajest.

Tema 9.

HopmanbHbie U cTaHIapTHBIC YCIOBHS MPOTEKAHMS XUMHUUYECKUX PEAKIIMN ¢ y4acTHEeM ra3000pa3HbIX
BeliecTB. Brruncnenue o6beMa ra3000pa3HOro BeIIecTBa MPU HOPMAIBHBIX M CTAHIAPTHBIX YCIOBUSX.
Brruucnenus ¢ ucnosib30BaHUEM 3aKOHA 00BEMHBIX OTHOIIICHUH, 3aKOHa ABOTapo, 3akoHa boits-
Mapuotra, 3akoHna I'eit-Jlroccaka, ypaBuenust MenneneeBa-Kaneiipona, Beraucienre MacCoBbIX U
00BEMHBIX JI0JIEH KOMIOHEHTOB CMECH, €CJIM M3BECTHBI MX MACCHI HJIK 00beMbl. BBIYHCIIeHHS C
WCIIOJIb30BAHUEM MAaCCOBOW U 0ObEMHOM JI0JIM KUCIOPO/Ia B BO3IyXE.

Tema 10.

Cwmecu u npumecu. BolunciieHre Macchl IPUMECEH, €CITM U3BECTHBI MACCOBBIE 10U, BbhIUnCIIEHNE MacChl
YUCTOTO BEIIECTBA B CMECH. BhIUnCIICHHE MPAKTUIECKOTO M TEOPETUIECKOTO BBIX0Ia XUMHYECKON pPEaKIInH.
Brruucnenusi, cBsA3aHHBIE ¢ BETMYNHOM MPAKTUIECKOTO BbIX0/a. Bencienne Macchl ocTatka u
OTIpeIeTICHUE PEAKIIUU CPEIbI OCTABIIIETOCS PACTBOPA, BEHIYUCICHHE KOHIICHTPAIIMH HOHOB U PACTBOPEHHOTO
BEILIECTBA MOJYYEHHOTO PACTBOPA MOCJE MPOBEACHUS XUMUYECKON PEAKIIUU.

Tema 11.

Knaccudukanus oKuciuTeabHO-BOCCTAHOBUTEIBHBIX peakiiil. Pa3Hble METOIbI pacCTaHOBKH
KO3(DPHUITMEHTOB B XUMUYECKUX YPABHEHHIX PEAKIIMI: METO T ToA00Pa, METO JIEKTPOHHOTO OaJlaHca,
METO/[ noJrypeakuuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE BO3MOKHOCTH BEIIECTBA, BAXKHEHIIINE
OKHUCJIUTEIN U BOCCTAHOBUTENH. BiusiHue peakuuu cpeibl pacTBOpa Ha 00pa30BaHNE KOHEUHBIX POJTYKTOB
peakuuu (Ha MpuMepe NepMaHraHaT-uoHa U XpoMar-nuoHa).

Tema 12.

Brluncnenue cocraBa cMecu Ha OCHOBAHMM YMEHUS COCTABIIATh U PEIIaTh CUCTEMbl YPABHEHUH.
Hcnonp30BaHre HEPABEHCTB MPU PELIEHUH 3a]a4 110 XUMUH.

Tewma 13.

Brruncnenue Macchl paCTBOPEHHOTO BEIIECTBA C HCIIOJIb30BaHUEM I'padika paCTBOPUMOCTH BEIIECTBA.
Brluncnenue BO3MOXKHOCTH MOJHOTO pacTBOPEHUS BEILIECTBA IIPU 33JJaHHOM TeMIIepaType pacTBopa ¢
WCIIOJIb30BAHUEM KPUBOM paCTBOPUMOCTU. Bbluncienne Maccol, KOJIMYECTBA PACTBOPEHHOTO BEILLECTBA C
UCI0JIb30BaHHEeM TabmuIpl «I[IMOTHOCTH pacTBOPOB BEIIECTB Pa3HOI KOHIIEHTpAMW». Berunucienus,
CBSI3aHHBIE C UCIIOJIb30BAHUEM JPYTUX rpaQHUKOB, TUarpaMm, TaOIHIl, CIPABOYHON JTUTEPATYPHI.

4.  IlnaHupyeMmsbl pe3yabTaThl

JINYHOCTHBIE PE3yNbTAThI:

—  c(opMUpPOBAaHHOCTh TO3HABATENbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
yyaluxcs;

—  yOeX/IeHHOCTh B BO3MOYKHOCTHM IO3HAHUS NPUPOJBI, B HEOOXOJMMOCTH PAa3yMHOTO MCIIOJIb30BAHUS
JTOCTH)KEHUH HAyKH W TEXHOJIOTUH Ul JalbHEHIIEro pa3BUTHS YEIOBEUECKOro OOIIECTBa, YBaKEHUE K
TBOpILIAM HAYKH M TEXHUKH, OTHOLIICHHUE K XMMHHU KaK 3JIEMEHTY 0O0I1e4eIOBEYECKOM KYJIbTYpBhI;

—  (opMupoBaHH€ IIEHHOCTHBIX OTHOLIEHUH JPYTr K JIPYry, YIUTENIO0, aBTOPaM OTKPHITUN M U300peTeHNUH,
pe3ynbTaTam 00y4eHusl.
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MertanpeaMeTHbIE pe3yabTAThI:

(dbopmMHupoBaHUE YMEHUI BOCIIPHHUMATh, TIepepadaThiBaTh U MPEABABIATH HH(POPMAIIHIO B
CJIOBECHOM, 00pa3HO, CHMBOJIMUYECKON (hOpMax, aHATM3UPOBATh U MEpepadaThIBATh MOTyICHHYIO
I/IH(bOpMaI_[I/IIO B COOTBCTCTBHU C INOCTABJIICHHBIMU 3a/la4aMiU, BBIACIIAATE OCHOBHOC COACPIKAHUC
MPOYUTAHHOTO TCKCTA, HAXOAUTH B HEM OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

— MPUOOpPETEHHE OMBITAa CAMOCTOSATEIBHOTO IMOUCKA, aHAIHM3a U 0TOOpa HH(POPMALIUH C

HCIIOJIb30BAHUEM PA3JIMYHBIX NCTOYHHKOB U HOBBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHH AJiA pCHICHUSA
IIO3HABATCJIbHBIX 3a1a4,

— Pa3BUTHC MOHOJIOTUYECKOM 1 III/IaJIOFHIICCKOfI peun, YMCHUS BbIpakaTb CBOU MBICJIN U CIIOCOOHOCTH

BBICITYIIIMBATH CO6€C€I[HI/IKa, IMOHKUMaATh €ro TOYKY 3pCHUsA, IPU3HABATh IIPaBO APYyroro 4€jiI0BCKa Ha
MHOC MHCHHC.

[IpeameTHbIE pe3yabTaTHI:

YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS 110 XMMUU Ha MPAKTHUKE, peIaTh XUMUYECKHE,
9KOJIOTUYECKHUE, U TEXHOJOTHYECKHE 3a/1a4l HA IPUMEHEHNE TI0JyYEHHBIX 3HAHU;
(dopMupoBaHue yOexAeHNUs B 3aKOHOMEPHOM CBS3U U MI03HABAEMOCTH SIBJICHUN PUPOIbI, B
00BEKTUBHOCTU HAY4YHOT'O 3HAHMSI, B BBICOKOI 1IEHHOCTH HAayKU B Pa3BUTHH MaTepUaIbHOU U
JyXOBHOM KYyJIbTYpPBI JIFOJIEH;

KOMMYHUKATHBHBIE YMEHUS JOKJIABIBaTh O PE3YJIbTAaTaX CBOErO MCCIEAOBAHMS.

ITocne MPOXOKACHUA JaHHOI'0 Kypca ydalmuecsa J0JDKHBI YMCTh:

ITonp30BaTecsa ATOMHO-MOJICKYJIAPHBIM YYCHUEM U OCHOBHBIMU 3aKOHaAMH (HOCTO?IHCTB& cocraBa
BCIICCTBA, COXpAaHCHHA MACCHI BCIICCTB, DKBUBAJICHTOB, NIEPUOANICCKUM 3aKOHOM, 3aKOHOM
ABorasapo);

PaccunTeIBaTh TEIIIOBOM 3(1)(1)6KT XUMHUYECKOU p€aKkuuu C UCIOJIb30BAHUEM IMOHATHUA SHTAJIBIINU,
[TpuMeHsTH  pa3TUYHBIC CIOCOOBI BEIPKEHUST KOHIIEHTPAIIMH PACTBOPA U PACTBOPUMOCTH
BEIIECTBA;

Bbrancnare Macchl 1 00bEMBI Ta30B, Kak MPH HOPMAJIBHBIX YCIOBHSX, TaK U TIPH YCIOBHSIX,
OTIIMYAIOMINXCS OT HOPMAITbHBIX;

PaccraBisith K03 HUIIMEHTH METOI0M 3JIEKTPOHHOTO OajaHca ¥ METOJIOM TMOTYPEaKIUH;
Onpenenuth N30BITOK U HEOCTATOK IO YCIOBHIO 33/1a4H;

Onpenenuth GOpMYIIbl KPHCTAIOTHIPATOB, a TaK JKE IPYTUX BEIIECTB, TI0 MACCOBOM JI0JIe
XUMHUYECKOTO AJIEMEHTA | T10 MPOIYKTaM FOpPEHHSI,

[TponsBoauTh pacuéra, CBS3aHHBIC C AIEKTPOIU3OM PACIIABOB U PACTBOPOB; BhIUUCIIATE cocTaB
CMECH BEIIECTB;

CocCTaBnsTh TEPMOXUMHYCCKUE YPABHEHHS PEAKIINIA, BECTH TEPMOXUMHUECKUE PACUETHI C
WCIIOJIb30BAHNUEM CTAHIAPTHBIX 3HAYCHUIH TEPMOXUMHUYECKUX BEJTMUUH M IPUMEHSTH 3TH Pacu&Thl
IUTsl TIPEICKAa3aHUsl HATIPABJICHUSI XUMUYECKUX PEAKIIHI;

Hcnonp30BaTh 3HEPreTHUECKUE THArPaMMbl aTOMOB;

PaccunThiBaTh COCTaB PAaBHOBECHBIX CUCTEM, TI0JIb3YSACh KOHIICHTPAIIMOHHBIMU KOHCTAHTAMHU
XUMHUYECKOTO PaBHOBECHS;

BbIuuciaTe n3MeHeHnEe KOJMYeCTBa BEIIECTBA 110 XUMUYECKOHN PeaKIy MPH JAHHBIX YCIOBUSX;
PaccunThiBaTh MPaKTHYECKUI U TEOPETUUCCKUN BBIXOI IIPOIYKTa PEAKIIUU, MACCy TPUMECEH U
YHCTOTO BEIIECTBA;

[TpoBOIUTH BEIYMCIIEHUS MACCHI COJIEH, 00pa3yIOINX KPUCTAIUIOTHAPATHI;

BbIyncnsaTe KOHIIEHTPAIUIO HOHOB BOJIOPOJa B paCTBOPAX KUCIOT M OCHOBAHUMN, KOHCTAHTHI
JMICCOLIMAIIMU KUCIIOT M KUCIIBIX COJIeH, MPON3BECHHE PACTBOPUMOCTHU IO U3BECTHOM
PacTBOPUMOCTH, PACTBOPHUMOCTH BEIIECTBA B YHUCTOH BOJIE TIO U3BECTHOMY MPOU3BEACHUIO
PacTBOPUMOCTH;

[TpumeHsTh rpaduKu, TMarpaMMbl, MEXKIPEIMETHBIE CBSI3U U alreOpandecKue METO bl MPH
pEIIeHUH HECTAHIAPTHBIX 3a]1a4 110 XUMUU;

YMeTh NOIB30BaTHCS CIPABOYHBIMH TaOIHUIIAMH U JINTEPATYPHBIMU JaHHBIMH JUTSI HAXOXKICHUS
HEOOXOIUMBIX JTaHHBIX.
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1.

Il. KOMIIJIEKC OPI'AHU3ALIMOHHO-TIEJJAT OTMUECKHX YCJIOBUIA
Kanengapuslit yueOHblil rpaduk

["ona oOyuenus 1 ron 0OyueHHs B KaXJIOM Kiacce
Hauano vueOHOro rosa 01.09.2022
OxoH4YaHuE y4eOHOTO Toja 31.05.2023
KommyecTBo yueOHBIX HEIENTb 34 nenenu
KonuuecTBo yacoB B roj 34 gaca
[ [poaOJKUTENBHOCTD 3aHATHS
(axageMHUyecKuil yac) 40 muH.
[leprioIMUHOCTD 3aHATHUI 1 yac B Henento,

1 neHs B Henento.
[IpoMexxyTouHasi aTTecTaIus 21 nexabps — 30 nexabps 2022 rona

17 masa — 31 masg 2023 rona

O0BEM U CPOK OCBOEHUS TTPOTPAMMBI 34 gaca, 1 rog oOy4deHHs
Pexxum 3ansTri B cootBeTcTBHU € pacniicaHuEM
KaHuKynbl 3uMHIE 31.12.2022 - 08.01.2023
Kanuky:el teTHHEe 01.06.2023- 31.08.2023

2. YcnoBus peanu3anyy mporpaMMbl
Jljig ycrienmHoi peanu3anuy IporpaMmbl HEOOXOAUMBI:

— Ilomemenwne, oTBOAMMOE ISl 3aHATHH, JTOJDKHO OTBEYATh CAHUTAPHO - TUTHECHUYECKUM
TpeOOBaHUAM: OBITh CYXUM, CBETJIBIM, TEMUIBIM, C €CTECTBEHHBIM JIOCTYIIOM BO3/yXa, XOPOIICH
BEHTWIALIUEH, C TUIOIIAAbI0, TIOCTATOYHON JJI TPOBEICHUS 3aHATUN Tpynmbl B 12-15 yenoBexk.
Jlst mpoBeTpUBaHUS TIOMEIICHUH JO0JDKHBI OBITh TpemxycMOTpeHbl (dopTouku. [IpoBeTpuBanue
TTOMENIEHUH TIPOUCXOIUT B TIEPEPHIBE MEXKY 3aHITHIMHU.

— OOmee ocBelieHne KaOWHETa Jydile OOECIeunBaTh JIIOMHUHECIICHTHBIMU JIaMIIaMH B TIEPHO]I,
KOI'ZJa HEBO3MOIKHO €CTECTBEHHOE OCBEIICHHUE.

— PaGouue CTOJIBI M CTYJIbS TOJDKHBI COOTBETCTBOBATH POCTOBBIM HOPMaM.

3. ®opm™msI aTTeCTAaNH

B pesynbrare ocBOeHHSs POrpaMMbl IPOUCXOIUT PAa3BUTHE JTMYHOCTHBIX Ka4eCTB, OOIIEKYJIBTYPHBIX
U CHEeUMATbHBIX 3HAHWW, YMEHUI M HaBBIKOB, PACIIMPEHUE OIbITa TBOPYECKOW JesTenbHOCTH. KOHTpoIb
WIM TIPOBEpPKAa pPE3yIbTaToOB OOy4eHHs SBISCTCS 00sS3aTeNbHBIM KOMIIOHEHTOM TMpoliecca OOy4YeHHs:
KOHTPOJIb IMEET 00pa3oBaTENbHYI0, BOCHHTATEIBHYIO M PAa3BUBAIONIYIO (DYHKIIHH.

Kpome 3HaHuWil, yMEHHMII W HaBBIKOB, COJCP)KAaHHUEM IPOBEPKH JOCTWIKCHUH SIBISETCS COLMAIBHOE
U OOUIENICUXOJOTUYECKOE pa3BUTHE OOYYaIOMIMXCS, IOCKOJBbKY pealM3alys IMpOrpaMMbl HE TOJBKO
¢dopMupyeT 3HaHUS, HO M BOCHMTBHIBaeT M pas3BuBaeT. CoJepiKaHMEM  KOHTpPOJS — SIBJISETCA  TaKkKe
COpMHPOBAaHHOCTH  MOTHBOB  y4YE€HHUs] M JESITENBHOCTH, TaKWe COLMaJbHbIE KayecTBa, KaK YyBCTBO
OTBETCTBEHHOCTH, MOPaJIbHbIE HOPMBI U MOBEJICHNE (HAOMI0AeHHE, TUarHOCTUYECKHE METOMKN).

@opMbl TIPOMEXKYTOUHOM aTTEeCTallUU: MeJarorndeckoe HaOIoJIeHHue, OMpOoC WM MpaKTHYecKas
paborTa.

KoHTponb yCBOEHHBIX 3HAaHMA M HaBBIKOB OCYLIECTBJISETCS B KaXJOM MOAYyJ€ BO BpeMs
MPOBEIECHHUST KOHTPOJILHO-TIPOBEPOUYHBIX Meponpusituil. Ha ycMoTpeHue memarora KOHTPOJIb MOXKET TaKxkKe
OCYIIECTBIIATHCS MO KAKIOH TeMe MOIYJISL.

4. OnieHOUHbIE MaTepUab
VYyamuiics Ha KOHTPOJIBHO-IIPOBEPOYHOM MEPOIPHUATHN OLEHUBAETCS OJHOW W3  CIEIYIOUINX
OLICHOK: «3a4TE€HO» U «HE 3aYTECHOY.
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Kpumepuu evicmasnenus oyenku «3a4meHor:

OueHKN «3auTeHO» 3acly’KUBAET Y4YallMICs, MOKa3aBIIMH BCECTOPOHHEE, CUCTEMAaTHYECKOE U
riIy0OKO€ 3HaHHME Y4eOHOro Mmarepuana, yMEIOIUi CBOOOJHO BBINOJHSATH 3aJaHMSA, MPEIYCMOTPEHHBIE
IIPOrPaMMOM.

OmeHka «3a4T€HO» BBICTABISIETCS  y4YallUMCS, [IOKA3aBIIUM TIOJHOE 3HAHHWE Y4eOHOTO
MaTepuala, YCIEIIHO BBIIOJHAIOMMAM IIPEAYCMOTPEHHBIE B IPOrpaMMe 3aJaHusi, JEMOHCTPUPYIOILIHE
CUCTEMAaTUYECKUI XapaKTep 3HAaHUM 10 IIPEIMETY.

OueHKON «3a4TEHO» OIICHUBAIOTCS Ydalllhecs, IOKa3aBIIME 3HAHHE OCHOBHOIO Y4eOHOro
Marepuajia B MHUHUMaIbHO HEOOXOAMMOM O0O0beMe, CIpPAaBJSIONIMXCS C  BBIIOJHEHHEM 3aJjaHM,
MIPEAYCMOTPEHHBIX IPOrPaMMOM, HO JONYCTHBIIMM IOTPELIHOCTA IIPH BBIINOJHEHUM KOHTPOJIBHBIX
3aJlaHUM, HE HOCAIIME NPUHUIUIMAIBHOIO XapakTepa, KOorja YyCTAaHOBJIEHO, 4YTO Ydalluiics oOnaaaer
HEOOXOIMMBIMH 3HAaHUSIMHU JUTSI TTOCTIETYIOUIETO YCTPAHEHHs YKa3aHHBIX MOTPEUTHOCTEN MO PYKOBOJACTBOM
nejarora.

Kpumepuu evicmasnenus oyenku «He 3a4meHo»:

OneHka «HE 3a4TE€HO» BBICTABIIAETCS YYallMMCS, MOKa3aBLUIMM MpoOeabl B 3HAHHUSIX OCHOBHOTO
y4eOHOro Marepuana, AONYCKAIOUIUM NPUHLUIHUANbHBIE OIIMOKUA B BBINOJIHEHUU MPEAYCMOTPEHHBIX
nporpammon 3agaHuil. Takoll OLEeHKH 3aCIIyKUBAIOT pe3yabTaThl yyaIuxcs,
HOCAIIME HECHCTEMATH3UPOBAHHBIN, OTPBIBOYHBIN, IOBEPXHOCTHBIN XapaKTep.

5. Meroanueckue MaTepHuabl
JlnnakTiyeckre MaTepuasl:
Y4eOHuKH, MocoOus, CipaBOYHUKH, TpeHaxkepbl Ha K-muckax, UnTepuer
TemaTnaeckue ciaanabl
Tabnuiibl, CXeMbl, AITOPUTMBI
AynnoBusieopriIbMbI, — (hparMeHTHI.

I1l. Cnmcok nurepaTypbl
1. OcHoBHas nuTepaTypa
. E.H. 3y60oBu4, B.H. Ocannuk «Pemienne 3a1a4 MOBBIIICHHON CI0KHOCTHY, 201 8.
. H.E. Ky3emenxko, B.B. Epemun «COo0opHUK 3ama4 v ynpakHEHHH 10 XumMun», 2020.
. H.H. I'apa, H.W. I'aGpyceBa «3agauHuK ¢ MOMOITHUKOM», 2019.
. N.I'. Xomuenko «Pemrenue 3ana4d mo xumun» 8-11, 2018.
. H.E. Ky3nenoBa, A.H. JleBkun «3amaunuk mo xumum» (9,10) kimacc, 2018.
. H.E. Ky3pmenko, B.B. Epemun, B.A. [TonikoB «Havana xumun», 2018.
. O.C. T'abpuensn, N.I'. OctpoymoB «Xumusi», 2020.
9. A.C. EropoB «Penerurop o xumumny, 2019.
10. Matepuansl [ A, 2020-2021.
11. Marepuanst EI'3, 2020-2021.
12. Marepuains! omumnuaz o xumun, 2018-2021 (1-111 ypoBHeii)
13. IL.A. OpxxekoBckuii, JI. M. MemepsikoBa, JI.C. ITorrak «Xumus» 8, 9 kmacc, 2019.
16. H.H. Oneitnukos, I'.Il. MypaBbeBa «Xumusi», 2019.
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2. JlonmonmHWTENbHAS IUTEpaATypa:
1. Konnenuust  pa3Butus JIOTIOJIHUTEIBHOTO ~ 00pa30BaHUs B P®  (yrBepxkaeHa
pacnopsixenueM [IpaButensctBa PO ot 04.09.2014 Nel726-P).
2. ITucemo MuHuctepcTBa obpazoBanus U Hayku PD ot 11.12.2006 N 06-1844 "O IlpumepHbIx
TpeOOBaHUAX K IMpOrpamMmam JONOJHUTEIBHOTO 00pa3oBaHus aeTeil".
3. ITucemo MunucrepcTBa oOpazoBanus U Hayku PO Ne 09-3242 ot 18.11.2015 «O nHampaBieHHH
uHbOpMAIUN».
4. [Tucemo MunucrepctBa obpasoBanuss u Hayku P® ot 29 mapra 2016 r. Ne BK- 641/09 "O
HaNpaBJICHUU METOINYECKUX PeKOMEHIaui" .
S. [Tucemo MunucrepctBa obpa3zoBanus U Hayku Camapckoit obmactu 03.09.2015.
6. «XuUMHUYECKUH PHIMKIONEANYECKUN ciIoBaphy, 1993.
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7. O.C. I'abpuensy, I'.I". JIsicoBa «Xumus» (9-11 ki), 2018.

8. A.C. EropoB «CoBpeMeHHbIH Kypc XuMuu», 2012.

9. N.N. Hosouunckuii. HC. Hoommnckas «Xumus» 10-11km1., 2012,
10. O.T. Oranecsan «'otoBumces k EI'D o xumumny», 2020-21.

11. Tpenaxeps! Ha K-auckax

12. Unrepuer-caiiter: Wikipedia, ximik.ru u ap.
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