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IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma BHEYpPOUHOH JeATelbHOCTH «PelieHue 3agad 1mo XMMHUHU TOBBIIIICHHOTO
YPOBHS CIOXHOCTH» azapecoBaH ydammmcs 10-11 kiaccoB, BBIOMpAIONIMM €CTECTBECHHOHAYYHBIN
npoduIib Ha CTapIIe CTyNeHu 00ydeHusI.

Pemenue 3a1a4y 3aHMMAaeT B XUMUYECKOM 00pa30BaHUH BaKHOE MECTO, TAK KaK 3TO OJJUH U3 IPUEMOB
@yBIF TIOCPEICTBOM KOTOporo oOecnednBaercd Oonee riay0okoe M TOJHOE YCBOGHHE Y4eOHOro
MaTepHalla 10 XMMHUH U BBIpA0OTKY YMEHUSI CAMOCTOSATEIbHO IPUMEHATh B IPAKTUYECKOHN 1€ATEIbHOCTU
NpuoOpeTEHHBIE TeopeTHYecKue 3HaHusA. YToOBl HAy4YMThCS XHMHH, H3YYE€HHE TEOpETHUECKOro
MaTepuaia JOJKHO COYETAaThCs ¢ CHCTEMATUYECKUM HMCIOJIb30BAHUEM DPEILEHMs Pa3IMyHbIX 3a7ad. B
HIKOJILHOM MporpamMMe CyIIECTBYET AMHU30JUUECKOE BKIIOUCHUE PACUETHBIX 3aJ1a4 B CTPYKTYpPY YpoOKa,
YTO CHWXKAeT AMJAKTUYECKYI0O pOJIb KOJMYECTBEHHBIX 3aKOHOMEpPHOCTEH, M MOXKET INPUBECTH K
MOBEPXHOCTHBIM MPEACTABICHUAM y yUaIlIUXCs O XMMH3Me MPOIECCOB B MpHpOJIe, TeXHUKE. BMmecte ¢
TEM, 3a/Jauyd [0 XMMHUHU MpENaraloTcsi Ha BCEX OSK3aMEHaX I10 XMMHH, KaK HEOTbeMJIeMas 4acTh
BKJIIOUEHBI B KOHTPOJIbHO-U3MEPUTEIbHbIE MaTepualbl (0a30BOro, MOBBIILIEHHOI'O U BBICOKOTO YPOBHEN
CIIO)KHOCTH) JUIsl OLIEHKU MOJATOTOBKH BBITYCKHMKOB IIKOJ IPU UTOroBoi arrectauuu. Co3HaTenbHOE
U3y4yeHHE OCHOB XHUMHHM HEMBICIMMO 0€3 IOHMMAaHUs KOJIUYECTBEHHOW CTOPOHBI XHMHYECKHX
IIPOLIECCOB.

Pemienue 3agad  COOEMCTBYET KOHKPETHM3allMM M YINPOUEHUIO 3HAHUM, DPa3BUBAET HAaBBIKU
CaMOCTOSITESIbHON PabOThl, CIIYKUT 3aKPEIJICHUIO B MaMATH y4YallUXcs XMMHUYECKUX 3aKOHOB, TEOpHUil
Y BA)KHEUINNX ITOHATUH. BrIlTonHEeHue 3a1a4 pacimpseT Kpyro3op y4aluxcs, I03BOJIET yCTAaHABIMBATh
CBSI3U MEX[Y SIBJCHUSMM, MEXKIY NPUUYMHON U CIIEACTBUEM, Pa3BUBAET YMEHHUE MBICIUTDJIOTUUYECKH,
BOCIIMTHIBAET BOJIO K IIPEO0JIEHUIO TPYJHOCTEN. B mpouecce penienus 3a1au NpoucXoquTyTOUHEHUE U
3aKpEIUICHUE XUMHUYECKMX IIOHATUH O BEIIECTBAaX U IIpolLeccax, BbIpadaThIBA€TCsl yBEPEHHOCTb B
UCIOJIb30BAaHUU UMEIOIMXCS 3HAHUM. YMEHNE pelaTh 3a1auu SBJSIETCA OJIHUM U3 TI0Ka3aTeneil ypoBHs
pa3BUTUS XMMHUYECKOIO0 MBILIUICHUS Y4YaluXcs, TJIyOMHBI OCO3HAHHOCTH YCBOCHMSI UMM Yy4eOHOro
MaTepuaia, OCHOBHBIM [T0OKa3aTesleM TBOPUYECKOI0 YCBOCHHUS MpeaMeTa

PabGouass mnporpamma «PemieHne 3agad MO XUMHHM  TOBBIIIEHHOTO YPOBHS  CIOKHOCTH»
IpeaycMaTpuBaeT pacUIMpeHHe | yriayOjieHHe 3HaHMWA ydJaliuxcs 10 XHMHH, pa3BUTHE UX
I103HaBATEJIbHBIX MHTEPECOB, L[€JIEHAIIPABJIEHH Y10 npodeccuoHaIbHYIO OpPHEHTALINIO
CTapIIEKJIACCHUKOB. J{aHHBIN 3JIEKTUBHBIN Kypc npenHa3HadeH A ooyyaronmxcs 10—11-x kmaccos ¢
L[ENIbI0 yJIOBJIETBOPEHUS 00Pa30BaTEIbHOrO 3ampoca y4yalluxcs, OpUEeHTHPOBAHHBIX HA MPOAOLKEHUE
00pa3oBaHus 0 €CTECTBEHHOHAYYHOMY HAIPaBIIEHUIO U HA YCIEIIHYI0 UTOT'OBYIO aTTECTalMIoO B (hopme
EI'D. Kypc paccuntan Ha 2 roga oOydenus, 68 yacoB (34 yaca B 10 kiacce, 34 yaca B 11 knacce), u3
pacuerta - 1 yac B HezemoO.

e 1-i1 ron (10-i kmacc, 34 yaca, | 4 B Henen0) — MOJHOCTHIO MOCBSIIIEH PELICHUIO 3a7ad IO KypCy
opranndeckoit xumuu. [Ipu 3TOM 0c000€ BHUMaHUE YAEISIETCS N3YYEHUIO AJITOPUTMOB PEIICHHS 3a7a4
Ha MapajulelibHble U II0CJIEeI0BAaTEIbHbIE IIPEBpAlCHUs, Ha MCIOJIb30BAHUE Ta30BbIX 3aKOHOB,
HAXOXJIEHUE MOJIEKYISPHBIX (POPMYJI OPraHMYECKUX BEIIECTB PAa3IUYHBIX TOMOJOIHUECKUX PSAAOB IO
Pa3HOOOpa3HBIM UCXOAHBIM JaHHBIM, HCIOJIb30BaHHE 3HAHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
Impoleccax C Y4acTMEM OpraHMYEeCKUX BEIIEeCTB, a TaKKe KadyeCTBEHHBIX 3aJad M 3aJ1ay
KOMOMHHUPOBAHHOI' 0 XapakTepa. 3HaKOMCTBO yYaIlIUXCs C TECTOBBIMU 3aJJaHUSIMU, UCIIOJIb3yEMBIMU PU
nposeneHnu EI'D, BecTynuTenbHBIX 3k3aMeHOB B BY 351

e 2-it rox (11-if kmacc, 34 yvaca, 1 pa3 B Hemenmo) —3Tanm OOyYCHHS, MOCBAMIEHHBIN PEHICHUIO 3a1a4
TOBBIIIIEHHOT'O M BBICOKOTO YPOBHEW CIOKHOCTH MO OOIIEH M HEOpraHW4eCKOW XMMHH: 3a7a4d Ha
olpenereHne XMMUUECKUX (OpMYJI HEOPraHMUECKUX BEIIECTB; OMpeeIeHne OTHOCUTEIbHOW aTOMHOMN
Maccbl XD MO M3BECTHBIM MAacCOBBIM YHMCJIAaM €r0 HM30TONOB C YYE€TOM HX PaclpoCTpaHEHHOCTH B
IIPUPOAE; ONpENEIICHHE HEU3BECTHBIX BEIIECTB IO MX CBOWMCTBAM; OIPEAECIECHHE COCTaBa CMeECeH
Pa3IMYHBIMU CIIOCOOAMU; ONpEAEICHHEe MAcCOBOH JOJM PAaCTBOPEHHOI'O BEIIECTBA B PACTBOpPE C
WCIOJIb30BAaHUEM MPABHJIA CMEIICHHS, Pa3IMYHbIX CIIOCOOOB BBIPAKEHUS KOHIEHTPALMU U 3aJa4u C
HCIOJIb30BAHUEM TOHSATUN «PACTBOPUMOCTBY», «KPHUCTAJIIOTUIPATH»; ompeneneHue pH pacrBopa;
pacdersl 0ObEMHBIX OTHOIICHWM Ta30B MPU XUMHUYECKUX PEAKIUAX, PACUET CKOPOCTH XMUMHYECKOU
peakiiy, KOHCTAaHThl PaBHOBECHs, TEIIOBOro 3¢deKxTta XUMHUecKol peakiuu (oHTanbTumn). Kypc
npeamnonaraeT GopMUpOBaHNE HABBIKOB PelIeHHs] KOMOMHHUPOBAHHBIX 3a7a4 Pa3HbIX TUIIOB,



COYETAIONINX B ce0€ HECKOJIBKO aJITOPUTMOB PEIICHHMS; @ TAK)KE 3a]]a4i Ha 3HAHKE CIIOCOOOB MOTyYEHUS
u xuMuudeckux cBoucts aneMeHToB [-VIII rpynn nepuoauueckoit cucrtemsl .M. MeHnneneeBa; 3aaady,
MOATBEPKAAIOIINX B3aUMOCBSI3b HEOPraHUYECKUX COCIMHEHUH.
Kpome Toro, mporpamma »3TOro »srtama mpeaycMaTpuBaeT paloTy Yydalmxcs C KOHTPOJBHO-
M3MEPUTEIbHBIMUA MaTepUajaMy €IMHOTO TOCYIapCTBEHHOI'0 K3aMEHa M0 XUMHUH.

I nasnviv Ha3HaueHuem OAHHO20 KypCa ABNAemca.

® COBEpUICHCTBOBAHME IMOJATOTOBKH YYaIMXCS C MOBBIILICHHBIM YPOBHEM MOTHBALIUM K
U3YUYEHUIO XUMHUH;

e (opmupoBanHue y ydanmxcs MEJIOCTHON CHCTEMbI 3HAHUIA O BAXKHEUITNX XUMHUYECKUX
3aKOHOMEPHOCTAX Yepe3 pelICHHE 3a7ad IMOBBIIIEHHOI O U BBICOKOI'O YPOBHEN CI0KHOCTH;

® CO3HATEIBHOE YCBOEHUE TEOPETUUECKOr0 MaTepralia o XMM1UHU, YMEHHUE UCTIONb30BaTh IPH
pEIICHHH 3a7a4 COBOKYITHOCTh ITPUOOPETCHHBIX TEOPETUUECKUX 3HAHUM, Pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS, TPUOOPETEHNE HEOOXOAMMBIX HAaBBIKOB pa0OTHI C JINTEPATYPOH;

e cHucTeMaTH3allus, PACHIMPEHUE W YIIIyOJICHHE TEOPETHYECKHX 3HAHHWH IO KypcaMm OOIIeH,
HEOPraHUYECKON U OPraHUYECKOM XUMUH.

3amaum Kypca:

® KOHKpEeTH3allHs XUMHUYECKUX 3HAaHUI [0 OCHOBHBIM pa3/ieiaM yueOHOro mpeIMeTa;

® pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOTHI;

® pa3BUTHE YMEHHH JIOTHYECKH MBICIUTh, BOCIIUTAHHUE BOJIH K IIPEOIOJICHUIO TPYIHOCTEH,
Tpyaoo0ust u T0OPOCOBECTHOCTH;

e pa3BHUTHE y4eOHO-KOMMYHHKATHBHBIX YMEHHIA;

® COBEpILEHCTBOBAHUE HABBIKOB BJIA/ICHUS yYAIIUMUCS OCHOBHBIMH ITPUEMaMU U METOJIaMU
pelleHus: pacyeTHBIX 3a/1a4, alTOPUTMAaMHU PEIIEHHUS TUIIOBBIX XMMUYECKUX 3a7ad, 3a1a4
MOBBIIIIEHHOT O ¥ BBICOKOTO YPOBHEH CIIOXKHOCTH;

e ($opMHpOBaHUE HABBIKOB HCCIIE0BATEIBCKOM 1€ TEILHOCTH;

e cnocoOCTBOBAaHME MHTETPALMU 3HAHUN yJaluXxcs, MOTy4EeHHBIX IPU U3y4EHHH IIPEIMETOB
€CTECTBEHHOHAYYHOTr0 MPO(DUIIS IPU PEIIEHHH PACYETHBIX U KaUeCTBEHHBIX 33/1a4 10 XUMHUH.

HporpaMMa MpeaAyCMaTpuBaACT B KAUYCCTBC OCHOBHOM (l)OpMI)I IMPOBCACHUA 3aHATUN MMPaKTUKYMBI I10
PCIICHUTIO 3a1a4.

Memoowt u ghopmet 00yuenus -
B kypce ucnonb3yroTcess ”HHOBanKoHHbIe nieaarorudeckue Texuosoruu (KCO, UKT u np.),

IpyIIOBLIC 3aHATUSA, AKTUBHBIC 1 MHTCPAKTUBHLIC q)OpMLI BSaHMOHGﬁCTBHﬂ, pa3BuBaronye
CaMOCTOATCIIBHOCTb U TBOPYCCKYIO MHUIITUATUBY y4allluXCH, CIIOCOOHOCTD IMPUHATHA pemeHHﬁ.

®poHTaNbHBIN aHANIN3 CIOCOOOB ¥ IPUEMOB PELICHUS Pa3IMYHBIX THIIOB 3a1a4.
KCO (xonnexkTuBHBIN cr1ocod 00y4YeHust).

I'pynmnoBoe 1 UHAUBUYATLHOE CAMOCTOATEIBHOE PEIlICHUE 3a/1a4.

KostekTuBHOE 00CYKJICHHE PEIICHHS HAauOO0JIee CIIOKHBIX U HECTaHIaPTHBIX 3aa4.
Penrenue pacueTHO-IPaKTUYECKHX 3a/1a4.

JlucTaHIIMOHHOE 00YYEHHE TOCPEACTBOM DIICKTPOHHOTO KOHTEHTA.

[IpennoutuTensHble popmbl KOHTpoA Y Y /] o0ydaromuxcs npu peaaus3aiiy JaHHON MPOrpaMMBI:
WHJVBHAyaJlbHbIE PACUETHBIC 3aJjaHNUs1, TECTUPOBAHNE, KOHTPOJIIBHOE PELICHUE 3a4a4.

IInanupyemble pe3yabTaThbl 00y4eHNs H OCBOCHHSA COJePKaHUA

Pabouas mporpamma npenycmaTpuBaeT (OpPMHUpPOBAHHE Yy y4dalIMXCs OOMIMX Y4eOHBIX YMEHMH U
HABBIKOB, YHHMBEPCAJbHBIX CHOCOOOB NIE€ATEIbHOCTH U KJIIOYEBBIX KOMIETEHIMH, MpeArnoaaraet



ACSATENbHOCTh, HANPABICHHYID HAa JOCTHXKCHHE OOYYArOUMMHCS  CIACAYIOIHUX  NpeOMemHbIX
Pe3yIbmamos:
1) B mo3HaBaTenbHOU cdepe:
® YETKO MPEICTABJIATH CYIHOCTh OMUCAHHBIX B 33J[a4ye MPOLECCOB;
° BHUACTb B3AMMOCBA3b ITPOUCXOAAIINX XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ U U3MEHCHUH YHCIEHHBIX
napaMeTpOB CHCTEMBbI, OITMCAHHOM B 3a/1a4¢;
e pemiaTh 3a7a4YM HAa ONMPEIe/ICHUE HATPABICHHS POTEKAHUS XUMHYECKON peakIiy C y4acTHEM
OPraHN4€CKNX BCIICCTB,

e ompenenitb GopMyIbl OPraHMYECKUX COSIMHEHUN PAa3IMUHBIX KJIaCCOB HA OCHOBE X CBOMCTB, IO
MacCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB, 110 IIPOAYKTaM CTOPAHMS;

® [POMU3BOJAUTH PACUETHI 10 XUMUUECKUM (OpMYJIaM, ONPEIENISATh CPETHIOI MOJEKYJSIPHYIO Maccy
Y OTHOCUTENBHYIO IIJIOTHOCTB Ta30BOM CMECH, COCTaB ra30BOM CMECH;

® [IPOM3BOJMTH BBIYHMCIIEHUS COCTaBa PACTBOPOB C MCIOJIb30BAHUEM MACCOBOW JI0JIM PACTBOPEHHOI O
BEIIECTBA, MOJIIPHON KOHIIEHTPALMHU, PACTBOPUMOCTH;
® [POMU3BOJAUTH PACUYETHl 110 YpPaBHEHHSIM: BBIYMCIATH OObEMHBIE OTHOLICHHUS Ia3oB, ONPENENAThH
COCTaB CMECH, MacChl MPOJYKTOB PEAKLIUH, €CIIM OJIHO U3 PearupyroliX BELIeCTB 1aHO B U30bITKE,
OIIpENENATh BBIXOJ IIPOAYKTA PEAKIINH;
® IIPOU3BOAUTH PACUETHI 10 TEPMOXUMHUUECKUM YPABHEHUSM;
e peulaTh 3aa4M C UCMOJIb30BAHNUEM 3HAHUI 00 OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX ITPOI[ECCAX C
y4acTHEM OpPraHUYECKUX U HEOPraHUYECKUX BEILECTB.
® IIPOM3BOJUTH PACUETHI C UCIOJIb30BAHUEM MaPAJUICIbHBIX U M1OCIENOBATEIbHBIX IPEBPALLECHHI
BELIECTB;
® 3amnKChIBaTh YPAaBHEHUS XUMUYECKUX PEaKLUUN, OTPAKAIOIIUX FEHETUUYECKYI0 B3aUMOCBS3b
OpPraHWYeCKUX U HEOPraHUYECKUX COEUHEHUH, U IPOU3BOAUTH PACUETHI 10 HUM.
2) B IIEHHOCTHO-OPHEHTAIMOHHOM chepe:
® BJIAJIETh XUMHYECKOU TEPMUH OJIOTUEH;
® 3HATh CIOCOOBI PEIICHHUS PA3INYHBIX TUIIOB YCIOKHEHHBIX 3a/1a4;
® 3HATh OCHOBHBIE (DOPMYJIIBI M 3aKOHBI, IO KOTOPBIM MPOBOASATCS paCueThl M IPUMEHATh UX JJIs
peleHus 3a7ad pa3HbIX TUIIOB;

® HCHOJBb30BATb CTAHAAPTHBIC AJITOPUTMbI pCIICHUA 3a/1a1;

¢ HCIIOJIB30BAaTh MCTOABI HAYUHOI'O ITO3HAHUWS: aHAJIN3, CUHTE3, MOACIIUPOBAHNC XUMHUYCCKUX
MIPOLIECCOB U SABJICHUM — IPU PEIIEHUH YIeOHO-UCCIEI0BATENbCKHIX 314 110 H3YIEHUIO
CBOﬁCTB, CHOCO6OB IMMOJIYYCHHUA U paCIIO3HABAHUS OPTAHUYCCKHUX U HCOPTraHUYCCKHUX BCUICCTB,

3) B TPYAOBOH chepe:

° CaMOCTOATCJIbHO TINIAHWPOBATH U BBITOJIHATD XUMHWYCCKUC PACYCTDI;

e paboraTh B rPYIIIIE;

e [10JB30BATHCS CIPABOYHOM JIMTEPATYPOU 0 XUMHHM JJIsI BEIOOpA KOJHYECTBEHHBIX BEJIUYHH,
HEOOXOMMBIX IS PELICHUS 3a/1a4;

® CaMOCTOATCIBHO COCTABJIATH TUIIOBBIC XUMHWYCCKHE 3a/Ja4n U O0OBSACHATD X PCLICHUC,

JUis peanu3auuu JaHHOM paboueil mporpamMmbl, HpPEXAe BCEro, HCIOIb3YIOTCS HIMPOKO
M3BECTHBIE MOCOOUS O OOYYEHHIO PEIICHUI0 XUMUYECKHUX 3a]lad MOBBIIICHHOTO YPOBHS TPYAHOCTH
aBropoB H.E. Ky3emenko, B.B. Epémuna, B.A. ITonkoBa, A.C. Eroposa, 1.H. CeménoBa; yueOHbIC
nocobuss YMK «Xumus. [ToaroroBka k EI'9» B.H. Jloponskuna, A.I'. bepexxHoit 1 ap.; Haxoasmecs B
OTKPBITOM JOCTYI€ KOHTPOJbHO-U3MEPUTEIbHbBIE MATEPUAIIBI €AMHOIO ITOCYAAPCTBEHHOI'O 9K3aMEHa 110
XMMHH, B TOM 4yucje 0aHk 3aganuii WwWw.fipi.ru.


http://www.fipi.ru/

Coaepxanne nporpaMmbl

10- i xkmace (1-# rom oOydeHus)
Beenenne (9 yacoB)

OO6mme TpeOoBaHMS K pelieHuto U oQopMIeHHUIo 3a1a4 mo xumun. Knaccudukamus 0CHOBHBIX
pacUYEeTHBIX 33/1a4 C y4EeTOM aIropuTMa ux perieHus. CrocoOs! pemenus 3a1ad. Ou3ndecKkue BeTnINHbBI
U UX CIMHUIIBI, TPHUMEHIEMbIC MIPH PEIICHUH 3a/1a4 1o xumun. CollepkaHue U ONpeiesieHHe HayJHbIX
MOHATUN 0 HEKOTOPHIX u3nveckux BennurnHax. OCHOBHBIE MaTeMaTHYECKHE (OPMYIIbI, UCTIOIb3YyEMbIe
JUISL PEIeHUs] TUIOBBIX pacueTHBIX 3a7a4 OCHOBHBIE MaTeMaTHUeCKue (pOpPMYJIbI, UCTIOIB3yEeMbIe IS
peIlleHus] TUMTOBBIX PACUYETHBIX 3a7a4. 3aa4y Ha HAaXOXKJICHHE MOJEKYISIPHBIX (OPMYII OPraHUuIECKUX
BemiecTB. CriocoOsI penrenus. BeiBo hopMyiibl BemecTBa Ha OCHOBE MacCOBOM IO 3JIEMEHTOB. BriBOAI
MOJICKYJISIpHOW (hOpMYJIbI BEUIECTBA HAa OCHOBE €ro IJIOTHOCTH MO Ta3y (WM MOJSIPHOH Macce) |
MaccOBOM JIOJIM 3JeMeHTa. BbIBoa MoieKysipHOi (opMyITbl BEIIeCTBa MO OTHOCUTEIBHOW TUIOTHOCTH
€ro mapoB U Macce, 00beMy MM KOJIMYECTBY BelIecTBa. BrIBOI opMyIibl BelecTBa Ha OCHOBE OOTIeH
(GOopMYITBI TOMOJIOTHYECKOTO psifla OPraHWYECKUX CoeAMHEeHHH. HaxoxaeHne MoIeKyIspHbIX (HopMyIT
OpPraHWYEeCKUX BEIIECTB 110 JAHHBIM O ITPOAYKTAX CrOPaHUS.

3anayu NOBBINIEHHOTO YPOBHSI CJI0:KHOCTH 10 Teme: «YriieBoaopoabn» (10 uacos)

Ankanbl. OnpeneneHue cocraBa CMECH, BCE KOMIIOHEHTBI KOTOPOM B3aMMOJEWUCTBYIOT C
yKa3aHHbIMH peareHtamu. llukmoankanel. OmnpeneraeHrue cocTaBa CMECH, BCE KOMIIOHEHTHI KOTOPOM
BBHIOOPOYHO B3aUMOJEHUCTBYIOT C YKa3aHHbIMU peareHTamu. AjkaaueHbl. OrpeneineHue cocTaBa
HWCXOJHOW CMECH, Macca KOTOpOW HEW3BEeCTHA. AJIKMHBI. BbIYMCIEHUS, €CIu BenlecTBa COAepKaT
npuMecu. ApoMaHHYECKUE YIJIeBOA0poabl. beHs3ois. 3agaum Ha BBIXOJ MPOAYKTa OT TEOPETUUYECKH
BO3MOXKHOTO. 3aJayd Ha ONpeAeieHue NPOAYKTOB pEaKIUid M COCTABJIEHUS OKHUCIUTEIbHO —
BOCCTAHOBUTEIBHBIX TMPOIECCOB, HIYIIMX B PA3IUYHBIX CpeJax C Yy4yacTHEM HENPEeIeTbHBIX
YTJIEBOAOPONOB PA3HOTO CTPOCHHS (QJIKEHOB, aJKaJuCHOB, AJKWMHOB). 3aJadd Ha OMpeeiecHue
MPOJYKTOB PEaKIUid M COCTABJICHHSI OKHUCIUTEIHBHO — BOCCTAHOBHUTEIBHBIX IPOIECCOB, MUIYIIUX B
pa3IMYHBIX CPElaX C yYaCTUEM apOMATHYECKUX YTIIEBOAOPOIOB.

33[[3‘[1/1 MOBBIIICHHOI'0 YPOBHSA CJI0KHOCTH IO TEME:
«Kucaopoacoaep:kamue opranudeckue semectTsa» (10 yacos)

[IpenenbHble OAHOATOMHBIE CIMPTHL. MHOroaToMHbIE CIIUPTHL. Bpluncienue maccol (00bema,
KOJINYECTBA) MPOJIYKTa PEAKLUU, €CIM OJHO W3 PearupyrouMx BEUIECTB JaHO B M30bITKE. DEHOJIBI.
Brruucienust ¢ MCIOMB30BaHUEM TOHSATHUS «MaccoBas J0JIs» PaCTBOPEHHOTO BellecTBa. Brruncienue
MacCOBOM J10JIM BellecTBa B pacTBope. KapOoHMI — 1 KapOOKCHII-COAEPIKAIINE COSTUHECHHUS (aJThIeT U IbI
Y KETOHBI). Beruucienue maccol (00bemMa, KOJIMYECTBA) MPOAYKTA PEAKIIUH , €CIIM OJTHO U3 pearupyromux
BEII[ECTB JJaHO B M30BITKE. 3aja4u HA ONpeelIeHue MPOAYKTOB PEAKIIUi U COCTABICHUE OKUCIUTEIILHO
— BOCCTAHOBUTCJIBHBIX HpOHCCCOB, UAYIIHUX HpI/I paSJ'II/I‘-IHBIX yCJ'IOBI/ISIX n B pa3JII/I'~IHBIX cpez[ax C
Y4aCTHEM CIHUPTOB, AIbJETUIAOB U KETOHOB. 3a/lauyd Ha TEHETUYECKYIO CBS3b KHCIIOPOCOIEpKAIINX
OpPraHU4CCKUX BCIICCTB C OPraHHMYCCKUMHU BCIICCTBAMH APYIUX KJIAaCCOB. 38.,[[3.‘11/1 Ha HaXO0XIACHUC
MOJIEKYJIIPHBIX (hOPMYJI KHCIIOPOJICOIEPKAIIIMX OpraHNYeCKUX BelecTB KaduecTBeHHbIC 3aa4K TOTEMeE:
«Kucnopoaconepxkamie opraHudeckue BemiecTBay. OrnpeneneHne HEM3BECTHBIX BEIIECTB IO HUX
cBoiicTBaM. YrieBojbl. OCyIIECTBIEHHE T€HETUYECKUX ITEPEXO0B.

3aaun NOBBIIIEHHOT0 YPOBHSA CJIOKHOCTH IO TeMe:
«A30TCOoaepKaLMe OPraHuYecKHe BemecTsa» (9 4yacos)

Awmunsl. OnpezienieHue coctaBa cMeceil. AMUHOKHUCIIOTHL. benku. Pemenre KoMOMHIPOBAHHBIX
3aj1a4. 3aJa4l Ha FEHETUYECKYIO CBSI3b a30TCO/AEP)KAIUX OPraHMYECKHUX BEIIECTB C OPraHUYECKUMU
BEIIECTBAMU JApPYrux KkiaccoB KayecTBeHHbIE 3alayd MO opraHudeckod xumuu. OmpenerneHue
HEM3BECTHBIX BEILECTB MO UX CBOiicTBaM. PeleHune sKkcrnepUMeHTaJbHBIX 3a/ad Ha HJEHTU(UKAIIIO
OpraHMYecKuX BellecTB. Penienrne KOMOMHUPOBAHHBIX 337ja4 HA OCHOBE M3YUYEHHBIX TUIIOB U CIIOCOOOB
peleHus.



11- il kaace (2-it rox 00yueHus)
OcHOBHbIE IOHSATHS U 3aKOHBI XUMHH (4 yaca)

Pacuersl ¢ HCHOJIB30BaHMEM OCHOBHBIX IIOHATHM XUMHH: «KOJIMYECTBO BEIIECTBAY,
«OTHOCHUTEJIbHAsI aTOMHA», «OTHOCUTEIIbHAS MOJIEKYJISIpHAs Macca», «MOJISIpPHAs Macca», «MOJISIPHBII
00BEM», «IJIOTHOCTh BEIIECTBA», «OTHOCUTENbHAS IUIOTHOCTH BEIIECTBA TOT ra3zy». Pacuér
OTHOCHUTEIBHOM ATOMHOW MacChl XMMHUYECKOIO 3JIEMEHTAa IO M3BECTHBIM MAaCCOBBIM YHCJAM €ro
M30TOIOB C YUYE€TOM pacnpocTpaHeHus ux B nmpupoje. Crocods! pemnenus. PacyeTsl ¢ ucnonb30BaHuEM
MOHATHI: «MaccoBast J0JIsD», «K00ObEeMHas! 10JIs1», «MOJIbHASI AOJIs». 3a/1a4i HA ONpPEAEeICHHEe XUMUYECKUX
(dbopMyIT HEOPraHUYECKUX BEIIECTB.

PactBops! u cmecu (5 yacoB)

CrnocoObl BbIpakeHUs KOHLIEHTpaluu pacTBOpoB. [loHsATHE «107s» U €€ Pa3sHOBUAHOCTH.
Pacuersl ¢ Mcnonb30BaHMEM MOHATHUS «MaccoBas J0Js BellecTBa B pacTBopey». [lpaBuno cmemeHus.
[IpuroroBneHne pacTBOPOB 3aJaHHOM MAacCOBOM JOJAM PAaCTBOPEHHOIO BEIECTBA, MOJIIPHON
KOHIIEHTpalK, KPUCTAJIJIOTHAPATa U BOJIbI, CMELIEHUE PacTBOPOB. PacueTsl, CBA3aHHbBIE C IIEPEBOAOM
OJTHOI'0 BMJIa KOHIIEHTpauuu B JApyroi. CMelnBaHUE PacTBOPOB, COIPOBOXKAAIOILEECH XUMUYECKOM
peakuueil. PactBopuMocTh BemiecTB. B3anMocBs3b MOHATUH «pacTBOPUMOCTBY» M «KOHIIEHTpaLUs
pacTBOPOB». 3a/1a4 HAa pACTBOPUMOCTD BEIECTB, CIIOCOOHBIX 00pa30BbIBATH KPHU CTAJIJIOT UPATHI.

OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX pPeaKIHid.
Pacuerbl Mo XuMu4YecKUM ypaBHeHHsIM (14 yacoB)

Pacuersl mo TepMOXMMHYECKUM ypPaBHEHUSM. 3aJjauu Ha IPUMEHEHHE CIIeICTBUA 3aKkoHa ['ecca.
3ajauyn Ha BO3MOXHOCTh IMPOTEKaHUS XMUMHYECKUX peakuuil. Pacuer sHTanmbnuum peakiuu. Pacuer
W3MEHEHUSl JHTPONMHMHM B XUMHUYECKOM mporecce. Pacuer m3MeneHust sHeprum [mb0Oca peaxiuu.
CKkopoCcTh XMMHUUYECKON peakiuu. XUMHYeCKoe paBHoOBecue. lcronp3oBaHMe METOJa COCTaBIICHUS
TAOJIMII IPH PEIICHUH 3a/1a4 Ha BeIYUCIeHUE KpaBH M cOCTaBa MCXOMAHBIX M KOHEUHBIX KOHIICHTPAIHit
KOMIIOHEHTOB PaBHOBECHOW CHUCTEMBbI. BBIUMCIIEHHS CTENEHN TUCCOLUMAIMU, KOHCTAHTHI TUCCOLIMALINH,
pH pactBopa. Peakumu rumaposmsa coseid. CoBMecTHBINM runponun3. HecranmapTHele W pacyeTHbIE
3agauu. KadecTBeHHbIE M pacueTHBIE 3aJaud MO TeMe ‘““DIEKTPOJIM3 PacTBOPOB M PacCIlJIaBOB
ANEKTPOIUTOB”. PacyeTsl 00bEMHBIX OTHOIIEHUH Ta30B MPH XUMUYECKUX peakinusx. Pacu€rel macchl
BEI[ECTBA WM O0beMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCE€ WM O0BEMY OMHOTO U3
YY4aCTBYIOUIMX B peakuuu BemiecTB. PacueTsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaxiuu, eciM OJHO U3 BEIIECTB IaHO B BUJIE pACTBOPA C OMPEEICHHON KOHIIEHTpaluen (IIpoLeHTHOM,
MoJIsIpHOH ). PacueTsl Maccel (00beMa, KOJTMYECTBA BEIIECTBA) TPOYKTOB PEAKIINH, €CITH
OJTHO M3 BEIIECTB JJaHO B M30BITKE (MMEET MPUMECH). BBIYMCICHHUS IO YPAaBHEHHSM, KOTJa OJHO WJIH
HECKOJIbKO BEIIECTB B3ATHl B M30BITKE. Pacuersl MaccoBOW WM OOBEMHOM JIOJIM BBIXO/A MPOAYKTA
peakIuy OT TEOPETUUYECKHA BO3MOXKHOTO.

KomOuHUpoBaHHbIE 32124 BHICOKOI'0 YPOBHS CJI0KHOCTH (8 4acoB)

3ajauyn Ha XMMMYECKHE MpPEBpAllleHUs C YYacTHEM CMecel HEeOpraHM4eCKHX BeIIEeCTB.
Omnpenenenrne KOJUYECTBEHHOTO COCTaBa CMECH, BCE KOMIIOHEHTbI KOTOpPOH B3aMMOJEHUCTBYIOT C
yKa3aHHbIMU peareHtaMu. OmnpenesieHue KOJIMYECTBEHHOI'O0 COCTaBa CMECH, KOMIIOHEHThbI KOTOPOM
BBIOOPOYHO B3aUMOCHCTBYIOT C yKa3aHHBIMM peareHTaMu. HaxokJIeHue MaccoBOW JOJM MPOAYKTa
peakIiy B pacTBOpE MOCIE Peakluu 10 YpaBHEHUIO MaTepuaibHOro O6ananca. HaxoxneHrne MaccoBbIX
7071ei pacTBOPEHHBIX BEIIECTB, OCTABIIMXCS PEAreHTOB B PAacTBOPE IMOCIE PEAKIMU MO ypaBHEHHIO
MaTepuaibHOro Oamanca. HaxoxaeHne MaccoBOi 0 BCEX BEIIECTB B paCTBOPE, OCTABIIMXCS MOCIIE
peaKIy 0 ypaBHEHHIO MaTepHalibHOro 6ananca. OnpeneneHue cocTaBa IpoaAyKTa peakuu (3a1aun Ha
«tun conmy). Haxoxnenue maccel (i o0bema) BelecTBa, KOTOPYH HEOOXOAUMO JT00aBUTH, YTOOBI
MaccoBasl Jpyroro BEUIECTBa yMEHbIIMIACH (YBEIMUNIACH) 40 ONPENEIEHHOrO IPOLEHTA.

3agaun KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaioB EI'D nmo xumuu (2 yaca).



Beimonnenne 3amannii KM EI'D mo XuMuM BBIMYCKHHUKOB CpPeAHUX 00111e00pa30BaTEIbHBIX
yupexaennii Poccuiickoit @eaepan Npouibix JieT.

TemaTn4yeckuil JIaH Kypca

Ne Pa3zgea HaszBanue TeMbl Koa-Bo
n/n JacoB

10-ii kaace (1-it rox 06yueHust)

1. Beencnue (9 uacos) OO6mme TpedoBaHUS K PEeHICHUIO0 U 0 OPMIICHUIO 1
3amad mo xuMuu. Kiaccudukamuss OCHOBHBIX
pacyeTHBIX 3aJa4 C Y4YETOM QJIrOpUTMa UX
pemenvsi. u3ndeckre BEIIMINHBI U UX IHHHUIIBI,
MPUMEHSIEMbIE TIPU PELICHUH 3334 110 XUMHH.

Pemienue 3ama4 Ha HaXOXKJEHUE MOJEKYISPHBIX 6
dbopmyn opranmdeckux BemiectB. CrmocoObl
pereHus.

Pemenue 3amay ¢ MCHOJMB30BaHWEM MOHSATUI 2

«MOJIbHAS IOJIS», «O00BEMHAs TOJIS», «MOJIIpHAs
Macca cMmecH BemiecTB». OmpezerneHue cocraBa
ra3oBbIX CMecei. AsreOpandeckue CrocoObl
pelieHus

2. 3agaun  MOBBIIEHHOTO | AnkaHbl. OnpeneneHne cocTaBa CMECH, BCE 1
YPOBHSL CIIOKHOCTM TIO | KOMIIOHEHTBl ~KOTOPOW  B3aUMOJAEHCTBYIOT €
TemMe: «YTIIEBOJOPOAbI» | YKa3aHHBIMM pearecHTaMu

(10 gacos) Huxnoankanel. OnpeaenaeHe cocTaBa CMeCH, 1
BCE KOMITOHEHTBI KOTOPOi BEIOOPOYHO
B3aMMOJICHCTBYIOT C YKa3aHHBIMU PearcHTaMH




Auskensl. OnpeniesieHne cocTaBa ra3oBbIX
cMecen.

Ankaauensl. OnpeeieHne cocTaBa UCXOIHON
CMECH, Macca KOTOPOW HeU3BECTHA

AnKuHBL. Beraucienus, eciy BemiecTsa
CoiepKaT MPUMECH

ApomaHnuecKHe yrieBogopobl. bensol.
3a/sauu Ha BBIXOJ] MPOIYKTa OT TEOPETHUECKU
BO3MOXKHOT 0.

3agauu onpeaenaeHue MpoAyKTOB peakuil u
COCTAaBJICHUSI OKHCIIUTEIIbHO —
BOCCTAaHOBUTEIHHBIX MPOIECCOB, UIAYIIUX B
Pa3IMYHBIX CPElax C YIaCTHEM HENpeaeIbHBIX
YTJIEBOJOPOIOB Pa3HOro CTPOEHUS (aJIKEHOB,
aJIKa/Ine€HOB, AJIKWHOB)

3amauu onpezeneHue NPoayKTOB peakiuii u
COCTaBJICHUSI OKHCIIUTEIIbHO —
BOCCTaHOBUTEIBHBIX MPOIECCOB, HAYIINX B
Pa3IMYHBIX CPelax C y4aCTHEM apOMAHUYECKUX
yTIEBOJOPOJIOB.

3agadyn  MHOBBIIMICHHOTO
YPOBHSL  CJIOXKHOCTH  T10
TeMeE:
«Kucnopoaconepxariiue
OpraHUYECKHUe
BemectBa» (10 gacos)

[IpenenbHbIe OJHOATOMHBIC CIUPTEHI.
MHoroatomMHble COUPTHL. BpluncieHne Macchl
(oObema, KOIMYeCcTBa) MPOAYKTA PEAKIIMH, SCIIH
OJIHO M3 pearupyrolmx BEHIeCTB JaHO B
HU30BITKE.

®dcHonel.  BplunciaeHus ¢ HUCHOJIL30BAHHEM
MOHATUA  «MaccoBasi JIOJIS» PACTBOPEHHOIO
BellecTBa. BrruncieHne MaccoBOM 10N
BEILIECTBA B PaCTBOPE.

Kapbonun — w  kapOoOKcui-comepkaime
COCIMHEHUS (ayberuapt u KETOHBI).
Beruucnenne wmaccel  (0ObeMa, KOJIMYECTBA)
MPOAYKTA PEAKINH , €CIIH OHO W3
pearupyrommx BEemecTB 1aHO B H30BITKE.

3ajaun Ha onpeaeNeHue MPOIYKTOB peaklui U
COCTAaBJICHHE OKHUCIIUTENIHO -
BOCCTAHOBUTENBHBIX IIPOLECCOB, UIAYIIUX IIPU
pasIMYHBIX YCIOBHUAX U B PA3jMUYHBIX Cpefax ¢
Y4aCTHEM CIIUPTOB, aJIbJIETUI0B U KETOHOB.

3agauu Ha TE€HETUYECKYIO CBSI3b
KHCJIOPOJCOAEPKAIUX OPraHUYECKUX BELIECTB
C OPraHUYECKUMH BEIECTBAMU IPYT'HX KJIACCOB

3ajaun Ha HAX0XKJIEHHE MOJIEKYJIIPHBIX (hopMyI
KHCJIOPOJCOAEPKAIUX OPraHUYECKUX BEIIECTB

KauecTBennnie 3aJauu o TEeMe:
«Kucnopoaconepxanie OpraHUYECKHe
BemecTBay. OnpeneneHue HEeM3BEeCTHHIXBEIIECTB
110 UX CBOMCTBaM.




VTaeBojbl. OCYI_HCCTBJ'IGHI/IG T'CHCTUYCCKUX
epexo10B

3agaun  MHOBBIIICHHOI'O
YPOBHSI  CIIO)KHOCTH  TIO
TemMe: «A30TconepKaHue
OpraHUYECKHUe
BemecTBay (5 4acoB)

AmuHsbl. OnpeneneHue cocTaBa CMecen.

Amvunoxuciaorsl. beiaku. Pemenue
KOMOMHHUPOBAHHBIX 3a]1a4.

3a11aq1/1 Ha T'CHCTUYCCKYIO CBA3b
A30TCOACPKAINX OPraHUYCCKUX BEIICCTB C
OPraHnvYCCKUMHU BCIICCTBAMU JPYTHUX KJIACCOB

KadecTBeHHBIE 3a/1a4H 110 OPraHUYECKOW XUMUHU.
OmnpeneneHne HEM3BECTHBIX BELIECTB 110 UX
cBoMcTBaM. Pemienune sxkcrepuMeHTaIbHbIX
3a]1a4 Ha UJICHTU(DUKAIIIIO OPTraHUYECKUX
BELIECTB.

Pemenne KOM6I/IHI/IpOBaHHHX 3a1a4 Ha OCHOBC
HU3Yy4YCHHBIX THUIIOB U CII0CO00B PCUICHHA.

Hroro:

34

11

-if KJ1ace (2-it rox 06yueHus)

OCHOBHBIE IIOHATUA U
3aKOHBI XMMHUU (4 yaca)

Pacuets! ¢ ucnonp3oBaHrEM OCHOBHBIX TOHSATHI
XUMHUU: «KOJIMYECTBO BEIIECTBAY,
«OTHOCHUTEJIbHAS MOJIEKYJISIpHAsI Maccay,
«MOJIIpHAs Maccay, «KMOIISIPHBINA 00BEM»,
«IIJIOTHOCTH BEIIECTBAY», KOTHOCUTEIbHAS
IJIOTHOCTB BEUIECTBA MOT ra3yy.

Pacuér  oTHOCHTENLHOW  aTOMHOM  MaccChl
XAMHYECKOTO0  JJIEMEHTa IO  HM3BECTHBIM
MAaCCOBBIM YHCJIaM €ro H30TONOB C YYETOM
pacnpocTpaHeHUs] UX B MpuUpoje. 3aayu Ha
onpeiesieHne XUMHYECKUX bopmyn
HEOPraHWYECKUX BEIIECTB

3agaun Ha Ta30BbIC 3aKOHBI (3aKOH ABOTajpo U
€ro CJIeACTBMSA, 00bEeIUHEHHBLINA T'a30BBIM 3aKOH
boitns-Mapuotra u I'eii-JIroccaka U ypaBHEHHE
Kunaneitpona-Meneneesa).

Pacuersr C HCIIOJIb30BaHUEM IIOHSTHIL:
«Mmaccosas g0J1», ((O6’b€MHaﬂ J0JID, «MOJIbHaA
noiisi». OnpeneneHne cocTaBa ra30BbIX CMeECei

PacTBOpbI U cMecH
(5 gacos)

Crioco0ObI BbIpaXeHUs KOHIIEHTpaLuu
pactBopoB. [loHsTHE OIS U €e
pa3sHOBUAHOCTU. Pacuersl ¢ MCnoab30BaHUEM
MOHATHUS «MACCOBAsI0JIA BEUIECTBA B PACTBOPEN.
IIpaBuno

CMELICHUS.

PacuetHo-npakTHYECKHE 3a1a4U HA
IIPUTOTOBJIEHHE PACTBOPOB 33 JaHHON MaCCOBOM
JI0JI1 PACTBOPEHHOTr' O BELECTBA, MOJISIPHOM
KOHIOCHTpaUWH, KpUcTajljmoruaparta 1 BOAHbI,
CMeEILIEHUE PaCTBOPOB.

PvaeTLI, CBA3aHHBIC C IEPCBOAOM OJHOI'O BU1a

KOHLIEHTpALMH B Apyroil. CmenmBaHue




pPacTBOPOB, COMPOBOXKIAIOIIEECS XUMUYECKON
peakuuen.

PactBopumocTh BelecTB. B3auMocBsizb
MOHATHI «PACTBOPHUMOCTB» U «KOHIIEHTPALIHS
pacTBOpOBY. 3a7la4u HAa PAaCTBOPUMOCTD
BEIIECTB, CITIOCOOHBIX 00Pa30BbIBATh
KPUCTAJIIOTUPATHI.

OcHOBHEIE
3aKOHOMEpPHOCTHU
MPOTEKAHUS XUMHUYECKHUX
peakiui.

Pacuernt o
XUMHUYECKUM
YpPaBHEHUSM

(14 gacos)

Pacuersl mo TEPMOXUMHUYCCKUM YPABHCHUAM.

3aza4y MOBBIIIEHHOI'O YPOBHS CIIOKHOCTH Ha
Ttemy “Tepmoxumus” (mpuMeHEHHUE CIeICTBUS
3akoHa ['ecca).

3aga4u Ha BO3MOXXHOCTH MPOTEKAHUSI
XUMHUYECKUX peakiuii. Pacuer sHTambIIMN
peakuuu. Pacuer n3aMeHeHus: SHTPOIUU B
XUMHUYECKOM Tporiecce. Pacuet nuamenenus
sHepruu ['m60ca peakuu

CKOpOCTh XUMUYECKOHN peaKku. XUMHUUECKOE
paBHOBecue. Mcnonb3oBanue meroaa
CoCTaBJICHHs TaOJIUI] TPU PEIICHUH 3a1a4 Ha
BBIYHUCIICHHUEC KpaBH H COCTaBa UCXOIOHBIX U
KOHCYHBIX KOHHGHTpaHI/Iﬁ KOMIIOHCHTOB
PaBHOBECHOMW CHCTEMBI

Brraucnenns creneHn JUCCOUAINN, KOHCTAHTEI
nucconmaiuu, pH pactsopa

Peakuuu rugponusa coneit. CoBMECTHBII
ruponu3. HectaHapTHeie U pacUueTHBIE 3a/1a4H.

KauecTBeHHBIE U pacueTHBIE 3a]]a41 10 TEME
“OneKTposn3 pacTBOPOB U pacIilaBOB
AIEKTPOIUTOB”.

PacueTsl 00beMHBIX OTHOIIEHHI Ta30B IIPU
XUMHUYECKUX PEAKIUAX

Pacuérsl Macchl BelecTBa UM 00beMa ra3oB IO
U3BECTHOMY KOJIMUYECTBY BEILECTBA, MacCe WIH
00bEMY OJJHOT'O U3 YYAaCTBYIOLIUX B PEAKIIUU
BEILIECTB

Pacuersr Mmacchl (00beMa, KOJIMYeCTBa
BEIIECTBA) IPOAYKTA PEAKINH, €CIIH OTHO U3
BEIIECTB JJaHO B BUJIC PaCTBOPA C OIpe/eeH-
HOM KOHILIEHTpaluel (IpOIeHTHOM, MOJISIPHOM )

Pacuersl Macchl (00bemMa, KoJIMuecTBa
BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJIHO U3
BEIIECTB JaHO B N30BITKE (MMEET ITPUMECH )

Breraucnenns no YpPaBHCHUAM, KOrJa OJJHO WA
HECKOJIbKO B€IICCTB B3sTHI B U30BITKE.

Pacuersr MaccoBOil Wi 00bEMHON JTOJMH BBIXOA
MPOJYKTa PEAKIIUU OT TEOPETUUECKU
BO3MOKHOTO.

KomOunupoBanubie
3a/1a4u BBICOKOT'O YPOBHS

33)13‘11/[ Ha XHUMHUYCCKUC MMpCBPAlICHUA C
ydaCcTueM cMmecei HCOPraHUYCCKUX BCIICCTB.




CIIO’)KHOCTH Omnpeznenenre KOJIMUYECTBEHHOTO COCTaBa CMECH,
(9 yacoB) BCE KOMITOHEHTHI KOTOPOI B3aUMOJIEHCTBYIOT C
yKa3aHHBIMU pear eHTaMu

OrnpeneneHre KOJIMYECTBEHHOI'O COCTaBa CMECH, 1
KOMITOHEHTBI KOTOPOit BBIOOPOYHO
B3aMMOJICHCTBYIOT C YKa3aHHBIMU peareHTaMu
HaxoskieHrne MaccoBoil 10U MPOAYKTA PEAKIIUU 1
B pacTBOPE MOCIIC PEAKIINH TT0 YPAaBHEHUIO
MaTepuaIbHOro OamaHca.

Haxoxnenue MaccoBBIX J0JIEH PACTBOPEHHBIX 1
BEII[ECTB, OCTABIINXCSI PEareHTOB B PACTBOPE
MOCJIE PEAKIUU M0 yYPaBHEHHUIO MaTepUaIbHOTO
Oayanca

HaxoxxneHne mMaccoBOM HOJIM BCEX BEIECTB B 1
pacTBOpe,  OCTaBIIUXCS 1O  ypaBHEHHIO
MaTepuaibHOro OanaHca 1mocjie peaxkiuu
Omnpenenenue cocTaBa NpogyKTa peakLuu 2
(3aa4m HA «THUII COIN»)
Haxoxnenue maccel (1 o0bema) BelecTna, 2
KOTOPYIO HEOOXOAMMO 100aBUTh, YTOOBI
MaccoBasi APYroro BEHIECTBA YMEHbIIINIIACH
(yBeIMUMIIaCh) 10 OMPEAEIEHHOTO MPOIEHTA

5. 3agauu KOHTpOJbHO- | Bemonnenne 3ananuit KUM EI'D no xumun 2
U3MEPUTETBHBIX BBIITYCKHUKOB CPETHUX 00I11€00pa3oBaTEIbHBIX
marepuasioB EI'D  mo | yupexnenuit Poccuiickoit @enepannu mpouibix
xumun (2 yaca). Jer

Hroro: 344
Bcero: 68 u

MeToauyeckne peKOMEeHAalUH

OtnuuurtensHass 0COOEHHOCTh IOCTPOEHUS Kypca COCTOMT B TOM, UTO OH INpEAHAa3HAu4Y€H st
yuanmmxes 10-11 knaccos. K aTomy BpeMeHu npoiijieHa nporpaMMa o01ield 1 HeOpraHn4eckol XuMuu,
yyalecs B OCHOBHOM Kypce y)Ke€ 03HaKOMJIEHBI C TUIIAaMU PACUETHBIX 33J1a4 U UX pelIeHreM. JTO J1aeT
BO3MOXKHOCTh Ha 3aHATHUSAX JJIEKTUBHOIO Kypca OOpaTUTh BHUMaHUE Ha Hauboliee CIOXKHBIE U Majo
BCTpPEYAIOLIMECS B OCHOBHOM ITPOrpaMMe HaIlpaBJICHUsI pelIeHUs 3a/1a4y

[Ipu peanu3zanuu mporpaMMbl JaHHOTO Kypca peKOMEHyeM 00paTUTh BHUMAHUE HA TUIIOJIOTHIO
pacueTHBIX 3aJay, MCIOJIb30BaTh AU(PPEPEHIUPOBAHHBIM NOJX0A U pPa3HOYPOBHEBbIE KOHTPOJIbHbBIE
paboTHI.

OdeHp BaXHO, YTOOBI yyalMecs HayuYWJIMChb HE TOJBbKO pellaTh 3ajadyud Mo o0pasiy, HO U
CaMOCTOSITENIbHO paboTaTh HaJ TEKCTOM 3a/layd, KPUTUYECKH aHAJIM3UPOBATh YCIOBHS M BO3MOKHBIE
IIyTH PELICHUS.

HecomHeHHO, mpencTaBiI€HHbIA BIEKTUBHBIA KypC MOXHO paclieHMBaTh KaK JIUHAMUYHBINA
“TpeHUHT”’, HO JJisl TOBBIIICHUS MOTHBAIMU YYAIIUXCsl, UHTEHCU(UKALNH y4eOHOU NEeATEITbHOCTH
cileAyer o0pamaTrbcsi K COBPEMEHHBIM OOpa30BaTENbHBIM TEXHOJIOTHSIM (TEXHOJIOTHUSl PpEIIeHUS
M300peTaTeNbCKUX 3a/1a4, TEXHOJIOTUS Pa3BUTHUSI KPUTUUECKOTO MBIIIJICHHS).
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KajiennapHo—rtemMaTuyeckoe JiaHMpoBaHue

10 kaacc (1 u. 6 neoento, ecezo 34 u.)
Ne Kon-Bo
ypoKa Tema 4acoB dopma KOHTPOJIS Harta
Beeoenue

1 O6mme TpeOoBaHMS K  PEIICHUIO U 1 OT4eT 1o peneHHbIM
o opMIIEHUIO 3a/1a4 o XUMUHU. 3a/auam
Knaccudukaruss OCHOBHBIX  PacUeTHBIX
3a/1a4 C Y4eTOM ajropuTMa HMX PEIICHHUS.
dusnyeckue BETUYMHBI W WX CIUHUIIHI,

IpUMEHsIEMble TIPH pPEIIeHUU 3a7ad 10
XUMUHU.

2 3amauyn Ha HaXOXKICHHE MOJIEKYJISIPHBIX 1 OTuer no peueHHbIM
dbopmyn opranuueckux BeriecTB. CriocoOb 3aja4am
pemennsi BeiBog ¢hopmysiel BelecTBa Ha
OCHOBE MaCCOBOM J10JI 2JIEMEHTOB

3 Pemenue 3amad Ha BBIBOJ MOJIEKYJISIPHOR 1 OTt4eT o peleHHbIM
dopmMynbl  BelmecTBa Ha OCHOBE  €ro 3aayam
IUIOTHOCTH, OTHOCUTENBHON MJIOTHOCTH IO
razy (Wjiu MOJSIDHOM Macce) U MacCOBOMU
JIOJIM 3JIEMEHTA.

4 Pewienne 3amady Ha BBIBOJ MOJIEKYJISIPHOU 1 OT4eT 1o peleHHbIM
dbopMyIBl BemecTBa IO OTHOCHUTEIHHOU 3aja4am
IUIOTHOCTH €0 MapoB U Macce, 00beMy WIn
KOJINYECTBY BELIECTBA.

5 Pemenne 3amau  Ha BbIBOA  (OPMYJIBI 1 OTt4eT o peleHHbIM
BEIIeCTBAa Ha OCHOBE 001Iel (HOpMYIIBI 3aayam
TOMOJIOTHYECKOTO  psifia  OPraHMYECKUX
COEJIMHEHHU.

6-7 | Pemenue 3a7a4 Ha HaXOXJIEeHUE 2 HuddepennupoBannoe
MOJIEKYJISIpHBIX ~ (OPMYJ  OpraHUYECKUX TECTUPOBAHUE
BEIIECTB I10 JAHHBIM O MPOAYKTaX CrOpaHusl.

8-9 | Pemenne 3amady ¢ WCHOJB30BAHHEM 2 Otyer o peneHHbIM
MOHATHH  «MOJbBHAs JOJI», «OOBbEeMHas 3ajayam
JIOJIS», «MOJISIpHAs Macca CMECH BEILECTBY.

OmnpeneneHue cocTaBa Ta30BBIX CMECEH.
Anrebpandeckue crnocoObl peleHus
3agauu NOBBHIIIEHHOTO YPOBHS CJI0KHOCTH IO TeMe:
«¥Yraesogopoasi» (10 yacoB)

10 | Ankansl. OnpeneneHue cocTaBa CMeCH, BCe 1 OTyeT 1o peleHHbIM
KOMITOHEHTBI KOTOPOH B3aUMO/IEN CTBYIOT C 3aJ1a4amM
YKa3aHHBIMH peareHTaMu

11 | Huknoankansl. OnpeneneHue coctaBa 1 OT4eT 1o peneHHbIM
CMecH, BCe KOMIIOHEHTBI KOTOPOii 3aayam
BBIOOPOYHO B3aUMO/ICHCTBYIOT C
YKa3aHHBIMH peareHTaMu

12 | Ankensl. OmnpeneneHne cocTaBa ra3oBbIX 1 OT4eT 1o peneHHbIM




No Kouin-Bo

ypoKa Tema 4acoB dopma KOHTPOJIS Hara
cMecen. 3a/1a4aM

13 Ankaauensl. OnpeneneHne coctaBa 1 OTyeT o peleHHbIM
HMCXOJTHOM CMECH, Macca KOTOpOu 3aJ1a4aM
HEU3BECTHA

14 AnxuHbl. BEIYnHCIeHMS, €CIU BellecTBa 1 OTyeT 1o peneHHbIM
coJepKaT MPUMECH. 3a/1auam

15 | Apomanuueckue yriaeBogopoasl.benson. 1 OT4eT 1o peleHHbIM
3agaun Ha BBIXOJ MPOAYKTA OT 3a/1auam
TEOPETUYECKHA BO3MOXKHOTO.

16-18 | 3amaum Ha ompeeleHUE MPOTYKTOB 3 OT4YeT 1Mo peIICHHBIM
PEaKIU U COCTABJICHUE OKUCITUTEIILHO — 3a/1a4am
BOCCTaHOBUTENBHBIX MPOIECCOB, UAYILIUX
B Pa3JIMYHBIX CpeJax C y4acTHEM
HEeNpeeNbHbIX YIIEBOIOPOJ0B Pa3HOTO
CTpOeHUs (AUIKEHOB, aJIKaIMECHOB, AJTKUHOB)

19 | 3anmaum onpejelieHNE MPOYKTOB peaKIui U 1 OTyer o peleHHbIM
COCTaBJICHHS] OKHCJIUTEIIHHO — 3a/1a4am
BOCCTaHOBUTENBHBIX IPOI[ECCOB, UAYIINX
B PA3JIMYHBIX CpelaxX C y4acTUEM
ApOMaHMYECKUX YTIEBOJOPOJIOB.

3a1aun NOBBIMIEHHOT0 YPOBHSA CJIOKHOCTH IO TeMe:
«Kucjopoacoaep:kaiue oprannyeckune semectsa» (10 yacon)

20 | IIpenenbHbIE OAHOATOMHBIE CIIHPTHI. 1 OTuer mo peneHHbIM
MHoroatomMHsbie CnUpThL. Beiuncnenue 3aJadam
Macchl (00beMa, KOJIM4ecTBa) MPOAYKTa
PEaKIH, €CIIM OJHO U3 Pearupyronmx
BEILIECTB JAaHO B U30LITKE.

21 | ®eHoNbI. Beuncienus ¢ MCMoab30BaHHEM 1 OT4YeT MO pPeIIeHHBIM
TIOHATHS «MacCOBast 10JIsD» PaCTBOPEHHOTO 3a/1a4am
BellecTBa. BrruncieHne MaccoBoU 0IU
BEIIECTBA B PaCTBOPE.

22 | Kapbonui — u kapOOKCHI-CoepKaIIie 1 OTuer no peeHHbIM
COeMHEHHUs (aTbAETUIbl U KETOHBI). 3aga4am
Brruucienue maccobl (00beMa, KOJTMYECTBA)

MPOAYKTA PEaKINH , €CIIU OJIHO U3
pearupyronmx BemecTB 1aHO B U30BITKE.

23 | 3amauu Ha ompeneNeHHe MPOYKTOB 2 OTuer mo peneHHbIM

24 | peakuuii ¥ COCTaBJICHUE OKUCIUTEILHO — 3aj1a4am
BOCCTaHOBUTEIIBHBIX MPOIECCOB, HAYITUX
MIPH Pa3INYHBIX YCIOBUAX U B PA3JIMUHBIX
cpelax ¢ y4acTHEM CIUPTOB, allbJACTHIOB U
KETOHOB.

25 | 3ajauu Ha TEHETUYECKYIO CBSI3b 2 OTuer no pereHHbIM

26 KHCJIOPOJICOJIEPKAIINUX OPraHUYECKUX 3a7adaM
BEIIECTB C OPraHMYECKUMH BEIlleCTBAMU
JIPYTHX KJIACCOB

27 | 3amauu Ha HAXOXKJCHHUE MOJICKYJIISIPHBIX 1 OT4eT 1o peneHHbIM

(bopMyI KUCTOPOACOAEPKALIUX
OpPraHUYECKUX BEIIECTB

3aJadaM




Ne Kon-Bo
ypoKa Tema 4acoB dopma KOHTPOJIS Hara

28 KauecTBeHHEbIE 33024 10 TEME: 1 OTyeT 1o peleHHbIM
«Kucnoponconepxaiye opraHndecKue 3a/ayam
BeniecTBay. OnpeneneHne HeU3BeCTHBIX
BEUIECTB 110 UX CBOMCTBAM.

29 | YraeBoasl. OCylIecTBIEHNE T'€éHETHYECKUX 1 OTuer no peneHHbIM
IEPEXO/I0B. 3amayam

3aaun NOBBIMIEHHOT0 YPOBHS CJI0KHOCTH MO TeMe:
«A3oTcoep:kale oprannyeckue seniecTa» (5 yacos)
30 | Amunsl. OnpeneneHne cocTaBa cMece. 1 OTuer 1o peleHHbIM
3aagam

31 | Amunokucnotsl. benku. Pemenne 1 OT4eT 1o pereHHbIM
KOMOWHHUPOBAHHBIX 33]1a4. 3aagam

32 | 3amayy Ha TEHETHYECKYIO CBA3b 1 OTuer mo peneHHbIM
a30TCOoAePKAIINX OPraHUYECKUX BEIIECTB C 3aayam
OpPraHWYECKUMU BEIIECCTBAMH JPYTHX
KJIACCOB

33 | KauecTBeHHbIe 321241 IO OpraHUYECKON 1 OTyeT no pemeHHbIM
xuMuu. OnpeesieHne HeM3BECTHRIX 3amadam
BEILIECTB M0 UX CBOICTBaM. Pemienue
OKCIEPUMEHTANBHBIX 33]1a4 Ha
UICHTU(UKALINIO OPTraHNYECKUX BEIECTB.

34 | Pemenne KOMOMHUPOBAHHBIX 33124 HA 1 OT4eT 1o peneHHbIM

OCHOBC N3YUCHHBIX TUIIOB U Croco0oB

peleHus.

3aa4yam
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knacc (1 u. 6 neoeno, 6cezo 34 u.)

ypoKa

Tema

Kon-
BO
4acoB

dopMa KOHTPOJIA

Hara

OCHOBHBIE IOHATHS H 3aKOH

bl XumMuu (4 gaca).

PacueTrnl ¢  HCIOJL30BAaHHUEM
HOHATUA XWUMUMU:
«OTHOCHUTEJIbHAS

OCHOBHBIX
«KOJIMYECTBO  BEIIECTBAY,
MOJIEKYJISIpHast ~ Maccay,
«MOJISIpHAsi Macca», «MOJIPHBIH  00Bem»,
«IUIOTHOCTh ~ BEIECTBA»,  «OTHOCHTENIbHAs
IUIOTHOCTB BEIECTBA MOT ra3y»

1

OT4eT 1o peleHHbIM
3aja4am

Pacuér oTHOCHUTENHLHOM aTOMHOM  MaccChl
XHUMHYECKOI0  3JIEeMEHTa II0  HM3BECTHBIM
MAacCOBBIM 4YHCJIaM €ro HM30TONOB C YYE€TOM
pacmpocTpaHeHusi UX B MpUpone. 3anayd Ha
OIpeneeHn e XUMHUYECKHUX dhopmyn
HEOPraHUYECKUX BEIIIECTB

OTyert o PCIICHHBIM
3aJadyaM

3ajayu Ha ra3oBble 3aKOHBI (3aKOH ABOraapo u
€ro CJIeACTBUS, 00beIUHEHHBINA ra30BbIH 3aKOH
boitnsi-Mapuotra u I'eit-JIroccaka u ypaBHEHHE
Knaneiipona-Menzeneesa).

OT4eT 1o peleHHbIM
3aJa4yaM

Pacuertnl c HUCII0Jb30BaHUEM HOHSITHUH:
«mMaccoBas JTOJISD, «00BEMHAS JIOJISY,

«MompHass  npoisty.  OmnpeneneHue  cocraBa

ra30BbIX CMECEH M0 XUMUIECKUM (POpMYJIIam.

OTyeT 1o peleHHbIM
3aa4am

PactBops! u cmecu (5 yacoB)

CriocoObI BbIpaKEHUS! KOHIIEHTPAIH
pactBOpOB. IloHATHE «Z10T» U ee
pa3HOBUAHOCTH. PacueTsl ¢
HCIIOJIb30BaHUEM ITOHATHUSA

«MaccoBas 10714 BEILIECTBA B PACTBOPE.
IIpaBuso cMemenus.

1

OT4eT 1o peleHHbIM
3amayam

PacyeTHo-nIpakTHUYECKHE 3a0a4M HA
IIPUTOTOBJICHUE PACTBOPOB 3aJaHHOM MacCOBOI
JIOJIX PACTBOPEHHOTI'O BEIECTBA, MOJISIPHOU
KOHILICHTPALlK, KPUCTAJJIOTUApATa U BOJIBI,
CMEILIEHUE PaCTBOPOB.

OTuer no peueHHbIM
3amayam

Pacuertsl, cBSI3aHHBIE C IEPEBOJIOM OJHOIO
BHJ1a KOHIIEHTpaluu B 1pyroil. CmelmBanue
pPacTBOPOB, COIPOBOXKIAIOIIEECT XUMUYECKON
peakiuen.

OTyert o PCIICHHBIM
3aJadaM

8-9

PactBopumocTs BemecTs. B3anMocss3p
MOHATUHN «PAaCTBOPUMOCTB» U «KOHLEHTpALUs
pacTBOpOBY». 3a7auu Ha paCTBOPUMOCTD
BEILECTB, CIOCOOHBIX 00pa30BBIBATH

KpUCTAJLJIOTUAPATHI.

OT4eT 1o peleHHbIM
3aJa4am

OcCHOBHBIEC 3AaKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX peaKuuid.
Pacuernl mo xumMu4eckuMm ypasHeHusim (14 yacos)

10

Pacuetsl mo TCPMOXUMHUICCKUM YPABHCHUSM.

1

OT4eT 1o peneHHbIM
3aa4yam




Ne Koxn-
ypoKa Tema BO dopma KOHTPOJIS Hara
4acoB

11 | 3agauu NOBBIIEHHOI'O YPOBHSI CIIOKHOCTH Ha 1 OTyeT 1o peleHHbIM
temy “Tepmoxumus” (IpUMeHEHHE Ce/ICTBUS 3aza4aM
3akoHa ['ecca).

12 | 3agauu Ha BO3MOXKHOCTh MMPOTEKAHUS 1 OT4eT 1o peleHHbIM
XUMHUUYECKUX peakuuil. Pacuer sHTAIBINN 3aza4aM
peakuuu. PacueT n3aMeHeHHs SHTPONHH B
XUMHUYECKOM Tpolecce. Pacuer uameHenus
sHepruu [ mb6ca peaxum.

13 | CxopoCTh XUMHUYECKOW PEaKINN. XUMHIECKOEe 1 OT4eT 1o peneHHbIM
paBHOBecue. Mcnonp3oBaHue MeTo1a 3a/layam
COCTaBJICHHsI TaOJUIl IPU PEIICHUH 3aa4 Ha
BbIuncienre KpaBH u coctaBa HCXOIHBIX U
KOHEYHBIX KOHIIEHTpallil KOMIIOHEHTOB
PaBHOBECHOI CHCTEMBI

14 Brruncnenns cTeneHy TUCCOIAIINH, 1 OT4eT 1o peeHHbIM
KOHCTaHThI Auccouuanuu, pH pacrsopa 3a/ayam

15 | Peakuuu ruaposinza coisieil. COBMECTHBIM 1 OTuer no peueHHbIM
ruaponu3. HecrangaptHele 1 pacueTHbIe 3a/ayam
3aJauH.

16 | KauecTBeHHBIE U pacUETHBIE 3a/1a4U 110 TEME 1 OT4eT 1o peleHHbIM
“NeKTpOJIU3 PACTBOPOB U PACILIABOB 3aga4am
AIEKTPOJIUTOB”.

17 | PacuyeTsl 0ObEMHBIX OTHOIIICHHUI ra30B IMpU 1 OTyeT 1o peleHHbIM
XUMHYECKUX PEAKIHIX 3a/1auam

18 | Pacuérsl Macchl BeliecTBa Wi 00beMa ra3os 1 OTuer no peneHHbIM
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce 3aayam
Wil 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B
peaKIiK BeIecTB

19 | Pacuersl Macchl (00beMa, KOTMYECTBA 2 OT4eT 1o peleHHbIM

20 BEIIECTBA) MPOAYKTA PEAKIIUU, €CITH OJTHO U3 3a7adaM
BEIIECTB JaHO B BUJIE pacTBOpa C ONPEAEIIEH-

HOW KOHIIEHTpaIyeH (MpoIeH THOW, MOJISIPHOMN )

21 | Pacuersl macchl (00beMa, KOJTMYECTBA 1 OTuer no peueHHbIM
BEIIECTBA) MPOAYKTOB PEAKLIUH, €CJIU OJIHO U3 3aayam
BEIIECTB JaHO B N30BITKE (MMEET MPUMECH )

22 Brruncnenus no ypaBHeHUAM, KOTJ1a OJJHO WU 1 OTuer no peneHHbIM
HECKOJIbKO BEIIECTB B35ThI B H30BITKE. 3a/layam

23 | Pacuers MaccoBoi WM 00bEMHON 10N 1 OTyeT no pemeHHbIM
BBIX0/Ia TIPOAYKTA PEAKIIH OT TEOPETHYECKH 3a/ayam
BO3MOYKHOI'O

KomOuHMpoBaHHbIE 321241 BBICOKOT0 YPOBHS cJ10:kHOCTH (9 4yacoB)

24 | 3amauym Ha XUMHYECKHE TIPEBpAIICHUS C 1 OT4eT 1o peleHHbIM

Y4aCTHEM CMecel HEOpraHWYeCKHUX BEILECTB.
OnpeneneHne  KOJIMYECTBEHHOIO  COCTaBa
CMECH, BCE KOMIIOHEHTHI KOTOpOM
B3aUMOJIEHCTBYIOT C

YKa3aHHBIMH pearcHTaMu

3aJadaM




Ne Koxn-
ypoka Tema BO dopma KOHTPOJIS Hara
4acoB
25 | OnpeneneHue  KOJMYECTBEHHOIO  COCTaBa 1 OTuer no pereHHbIM
CMeCH,  KOMIIOHEHTHI KOTOPOil BBIOOPOYHO 3a/layam
B3aUMOJICHCTBYIOT C YKa3aHHBIMHU PeareHTaMu
26 Haxoxnaenue  MaccoBoM  J1olM  MpPOAYKTa 1 OTyeT o pelneHHbIM
peakiMM B pacTBOpe TOCie peakuuu To 3aayam
ypaBHEHHUIO MaTepuaIbHOro OajaHca.
27 | HaxoxqeHue MacCOBBIX JI0JIeH pacTBOPEHHBIX 1 OT4eT 1o peleHHbIM
BEIIECTB, OCTABIIMXCSI PEAreHTOB B pacTBOpE 3a/agam
MOCTIE PEAKIMH 110 YPaBHEHUIO MAaTePHAIBLHOTO
OanaHca
28 | HaxoxaeHue MaccoBOM IO BCEX BEIIECTB B 1 OT4eT 1o peneHHbIM
pacTBOpe, OCTABIIMXCS  TOCJIE€ PEAKIUH 10 3aagam
ypaBHEHHUIO MaTepuaIbHOro OajaHca
29 | OmpenerneHue coctaBa MPOAYKTa PeaKiiu 2 OTuer mo peneHHbIM
30 (3a1aun Ha «THTI COJTN) 3a7adaM
31 | Haxoxaenue macchl (1 o0bemMa) 2
32 | BemecTBa,KOTOPYIO HEOOXOAUMO JT00ABHTH,
4TOOBI MaccoBas APYroro BelecTna
YMEHBIIHNIACh
(yBenMumIJIach) 10 OMPENeIEHHOr0 MPOIICHTa
3agauM KOHTPOJIBLHO-H3MePUTEIbHBIX MaTepuaioB EI'D mo xumuu (2 yaca).
33 | Bemonnenue 3agaaunit KUM EI'D o xumun 2
34 | BBIMYCKHUKOB CPETHHUX 0011e00pa30BaTEIbHBIX

yupexaenuit Poccuniickoit denepannun




