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INIOACHUTEJ/IbBHASA 3AIIMCKA

Pabouyasi rporpaMma BHeypOUHOU [esiTesibHOCTH «PellleHre 3aZiau MO XUMUW TIOBBILIEHHOT'O
YPOBHSI CJIOXKHOCTW» afpecoBaH yuammMmcsi 10-11 KmaccoB, BBIOMpArOIIMM eCTeCTBeHHOHAYYHBIM
npo¢uib Ha cTapiieil cTyreH! 00yueHUs.

PemieHve 3ajjau 3aHMMaeT B XMMHUYECKOM 00pa30BaHMHM Ba)XKHOE MeCTO, TaK KaK 3TO OJUH M3
MpYeMOB 00yYeHUsl, TTOCPeACTBOM KOTOporo obecrieurBaeTcsi Oosiee rybOKOe W TOJTHOE YCBOEHHE
yueOHOrO Marepuasa MO XWUMHH BBIPAaOOTKY yMEHHsI CaMOCTOSITeJIbHO TIPUMEHSITb B MPAKTUYeCKOU
JesITeIbHOCTH  TPUOOpeTéHHbIE TeopeTHUeckWe 3HaHUS. UT0ObI HAyYWThCS XUMHH, HW3y4yeHHe
TeOPeTUYeCKOro Marepuasja AO/DKHO COYeTaTbCs C CUCTeMaTUYeCKWM HCII0/Ib30BaHMEM pelleHus
pa3UUHBIX 3a7a4. B IKO/BHOM NporpamMmme CyLecTByeT 3MU30J1UYeCcKoe BK/IIOUeHMe PaCueTHbIX 3a/iau
B CTPYKTYPY YPOKa, YTO CHIDKAeT AUJAKTUYEeCKYIO0 PO/Ib KOJIMYeCTBeHHbIX 3aKOHOMEPHOCTEeHN, U MOJKeT
IIPUBECTU K TIOBEPXHOCTHBIM I[IPe[CTaB/eHUsM Y ydalluxCsi O XWMHU3Me IIpOLIecCOB B IIPUPO/E,
TexHHKe. Bmecre c Tem, 3a/auM IO XMMMU IIpeJyjlararOTCs Ha BCeX 3K3aMeHax [0 XUMUH, Kak
HeoThemJieMast YaCTb BK/IFOUeHbI B KOHTPOJIbHO-U3MepUTe/bHbIe MaTeprasbl (6a30BOro, MOBBILLIEHHOTO
Y BBICOKOTO YPOBHEW CJIOXKHOCTH) I OLIEHKM IIOArOTOBKU BBIITYCKHHUKOB IIKOJI TIPU UTOrOBOM
attectauyd. Co3HaTe/lbHOe H3yueHHWe OCHOB XWMHHU HeMbICJIMMO 0e3 TMOHMUMaHHSl KOJIMYeCTBeHHOU
CTOPOHBI XMMHUYECKHUX IPOLIeCCOB.

Pemennie 3amau copelCTBYeT KOHKpPETM3allUM M YINPOYEHHIO 3HaHWM, pa3BUBaeT HaBbIKU
CaMOCTOSATE/ILHOM paboThI, CTY>KUT 3aKPeTvIeHHIO B IMaMsITH YYaIMXCsl XMMUUeCKUX 3aKOHOB, TEOPUHN U
Ba)KHEMIIINX MOHATHH. BhINoHeHNe 3a/iau paciuvpsieT KPyro3op yualuxcsl, 0o3BoJIsSeT yCTaHaB/IUBaTh
CBSI3U MEX[Y SIBJICHUSIMU, MeX/y NPUYMHON U CJIe[CTBUEM, pa3BUBaeT YMeHHe MbIC/UTH JIOTUYeCKH,
BOCIIMTBIBAET BOJIIO K MPEO/0JIEHUI0 TPYAHOCTel. B mporjecce perieHus 3a7jau NpoOUCXOAUT YTOUHEHHE
Y 3aKpervieHre XMMHWUYeCKHUX TOHSTHI O BellecTBax W Tpolieccax, BbIpa0daThIBaeTCs yBEPeHHOCTH B
WCI0/Ib30BaHMM MMERIIMXCSl 3HAaHWW. YMeHHe pellaTh 3a/aud SIBJSIeTCS OJHMM M3 I0Ka3aresei
YPOBHSI Pa3sBUTHS XMMHUECKOTO  MBILUIEHUS YYalUXcs, TJyOWHBI OCO3HAHHOCTH YCBOEHWS WMU
yueOHOTrO MaTepHuasia, OCHOBHBIM ITOKa3aTeieM TBOPUYECKOTO YCBOEHHUS TIpeAMeTa

Pabouass mporpamma «PemieHne 3aau MO XWMUHM TIOBBIIEHHOTO YPOBHS  CJIOXKHOCTH»
rpeJycMaTpyBaeT pacilivipeHde U yriyOreHWe 3HaHUN yuyallluxXcsl TI0 XWMHUM, pa3BUTHE UX
II03HaBaTe/IbHbIX VIHTEPEeCOB, LjeJIeHarpaB/IeHHY 0 npogecCroHaTbHYIO OpHEHTALNI0
CTapILIeK/IaCCHUKOB. [TaHHBIN 3/IeKTUBHBIN KypC TpeJHa3HaueH s oOyyatormxcs 10—11-X K1accoB ¢
1|eJIbI0 YZIOBIeTBOPEeHUs1 00pa30BaTeIbHOTO 3arpoca yualljuxcsi, OpPUEHTUPOBAHHBIX Ha MPOZO/DKEeHHe
o0pa3oBaHus T0 €CTeCTBeHHOHAYYHOMY HarlpaB/IeHUI0O M Ha YCIIEMIHYyH) WTOTOBYIO aTTeCTAl[i0 B
¢dopme EI'D. Kypc paccunran Ha 2 rofa obydenus, 68 uacoB (34 yaca B 10 knacce, 34 vaca B 11
KJlacce), U3 pacuera - 1 yac B HefleJIto.
¢ 1-ii rop (10-i1 knacc, 34 yaca, 1 U B He/le/it0) — MOTHOCTBIO TIOCBSILEH pelIeHU0 3a/lau Mo Kypcy
opranuueckoit xumuu. IIpu sToM o0cob0e BHUMaHUe y/e/isieTCsl U3yueHUI0 aJrOPUTMOB DelleHust
3a/ja4 Ha INapasule/ibHble M IOC/Ie[0BaTe/IbHble MpeBpallleHys], Ha UCI0/Ib30BaHUe I'a30BbIX 3aKOHOB,
Haxo)k/leHHe MOJIeKYJISIPHBIX ()OPMYJ/I OPraHUUYeCKHX BeleCTB Pa3/IMUHbIX FOMOJOIMUeCKUX PSZOB 10
pa3HO00Opa3HbIM UCXOHBIM JAHHBIM, HUCII0/Ib30BaHUE 3HAaHUN 00 OKHCIMTEeTbHO-BOCCTAHOBUTETBHBIX
rporjeccax C yuyacTMeM OpraHuYeCKuMX BeLecTB, a Takke KaueCTBeHHbIX 3ajauy U 3ajay
KOMOMHHPOBAHHOIO XapakTepa. 3HAKOMCTBO YYalUXCS C TeCTOBBIMHU 3aJjaHUSIMH, HCII0/Ib3yeMbIMH
ripu niposefiennu EI'D, BcTynuTebHBIX 3K3aMeHOB B BY 3b1.
¢ 2-i1 rog (11-# kmacc, 34 vaca, 1 pa3 B Hefe/0) —3Tan 00yueHUs], TIOCBAIIEHHBIA PellIeHut0 3aJau
TOBBIIIEHHOTO Y BBICOKOTO YPOBHEeM CJIO)KHOCTH MO 00Ileli U HeopraHW4yecKod XWMHM: 3a/laud Ha
orpefie/ieHMe  XUMHUYeCKUX (OpPMy/J HeOpraHWYeCKUX BeIleCTB;  OMpefiesieHre OTHOCUTEeTbHOU
aTOMHOM Maccbl X3O TI0 U3BeCTHbIM MAaCCOBBIM YHC/AaM €ro M30TOMOB C Y4YeTOM UX
pacrpoCTpaHEHHOCTU B TPUPOJE; Olpefie/ieHue HEeU3BeCTHBIX BeleCcTB II0 UX CBOMCTBaM;
oripejie/ieHHe COCTaBa CMeceid pa3/InUHbIMU criocobamu; orpe/iesieHre MacCOBOM [J0JIM paCTBOPEHHOTO
BeIlleCTBa B PACTBOpe C MCII0/Ib30BaHMEM TIpaBU/Ia CMeIIeHUs], Pas3/IM4YHbIX CIOCOOOB BBIPAKEHUS
KOHL[EHTpalMd M 3aJjaud C MCIO0/b30BaHUEM TOHATHUH «PaCTBOPUMOCTb», «KPUCTa/IOTH/PAaThI»;
orpesienenie pH pacTtBopa; pacueTbl OOBEMHBIX OTHOIIEHWI Ta30B TPU XWMHUECKUX PeaKIUsX,
pacueT CKOPOCTU XUMMUECKOM peaklLiy, KOHCTaHThl PaBHOBECHs, TEIIOBOro 3(@eKTa XUMHUUECKOH
peakiuu (9HTaAbTHM). Kypc mpepmnomnaraetr ¢opMyUpoBaHME HABBIKOB pellleHHs KOMOMHUPOBAaHHBIX
3a/lau pasHbIX THUIIOB,



CoYeTarUMX B cebe HECKONBKO alTOPUTMOB PpeIleHMs; a TakK >Ke 3aJaud Ha 3HaHWe Croco0oB
MOJlyueHUss W XUMHUECKUX CBOWCTB 31eMeHToB [-VIII rpynn mnepuoinyeckod CHUCTEMbI
[O.1.MenpeneeBa; 3ajjay, MOATBEP>K/AIOIINX B3aUMOCBSI13b HEOPraHUYEeCKHUX COeJUHEeHUN.
Kpome TOro, mporpamMma 3TOro 3Tama IpeAycMarpuBaeT paboOTy ydamuxcsi C KOHTPOJIBHO-
M3MepuUTe/IbHBIMU MaTepualaMy eIMHOI0 TOCyJapCTBeHHOI'0 3K3aMeHa 110 XMMUU.

I'nagHbiM HasHaueHuem 0aHHO20 Kypca s8ns1emcs:

¢ CoBepIlIeHCTBOBaHME MO/ATOTOBKM YUaIUXCSl C TIOBBILLIEHHBIM YDOBHEM MOTHUBALIUU
K U3YUYeHUIO XMMUWY;

¢ (opmMmHpoBaHUe y yUalllMXCs 11eJIOCTHOM CUCTeMbI 3HAHUM 0 BaKHEUIIINX XUMUUeCKHUX
3aKOHOMEPHOCTSIX uepe3 pellleHre 3a/lau MOBBILIEHHOT0 U BBICOKOTO YPOBHeH
CJI0XKHOCTH;

® CO3HaTe/IbHOe YCBOeHHe TeopeTUUeCcKoro MaTepuasa o XuMuy, yMeHre UCT0/b30BaTh
TP pelleHnH 3a/lau COBOKYITHOCTb TIPUOOPeTeHHBIX TeOPETUUeCKUX 3HAHUH, Pa3BUTHe
JIOTUYECKOT0 MBIIIeHNs, TproOpeTeHre He0OX0AUMBIX HaBBIKOB PabOTHI C IUTEPaTyPOH;

® cucTemMaTH3aLus, paclupeHue 1 yriybeHre TeopeTHUeCKHUX 3HaHUM 110 KypcaM o01iet,
HeOpPraHU4eCKOM U OpraHn4eCKord XUMUH.

3agaum Kypca:

® KOHKpeTH3al[Usi XMMUUeCKHUX 3HaHUM 110 OCHOBHBIM pa3/iesiaM yueOHOro rpeiMeTa;

® pa3BUTHE HAaBBIKOB CAMOCTOSITe/TbHON pabOoThI;

® pa3BUTHE YMEHHH JIOTUUECKH MBIC/IUTh, BOCIIUTAHWE BOJIU K MPEO/I0JIEHHIO
TPYAHOCTEH, TPy 1011001 U 100pOCOBECTHOCTH;

® pa3BUTHE YUeOHO-KOMMYHUKATUBHBIX YMEHU;

®  COBepIIIeHCTBOBAaHHUEHABBIKOBB/IA/IeHUSYYallIUMHCSI0CHOBHBIMUTIPHEMaMHUUMETOIaMHU
pellleHNsT PACUETHBIX 3a/1ay, alTOPUTMaMH PeIlIeHUs] TUTIOBBIX XUMHUUECKUX 3a/ay, 3aziau
TIOBBIIIIEHHOT'O ¥ BBICOKOTO YPOBHEH C/IOXKHOCTH;
(hopMHpOBaH1Ee HaBBIKOB UCC/IeZI0BATE/IbCKOU [IeSITeTbHOCTH;

® crocobcTBOBaHKE UHTETPALIUY 3HAHUM yUallliXCsl, TIOyYeHHBIX ITPU U3yUYeHUH MPeIMeTOB
€CTeCTBeHHOHAYYHOT OTIPOPU/ISITIPUPellIeHHPacye THIXMKaueCTBeHHbIX 3a/JauTTOX UMUMU.

[TporpamMmMaripejycMaTpHBaeTBKaueCTBEOCHOBHON(OPMBITIPOBEI€HUSI3aHATUHTIPAKTUKYMBITIO PEIIEeHHIO
3aziau.

Memoob! u ¢popmbl 0byueHus:

B Kypce ncronb3yroTcs MHHOBALMOHHBIe Nefiarornyeckue texHosoruy (KCO, aucraHiimoHHoe
o6yuenue, VKT u zp.),rpynroBble 3aHSATHsI, aKTUBHbIE W HHTePAKTHBHbIE (DOPMbI B3aUMO/|eMCTBUS,
Pa3BUBAIOIIIYE CAMOCTOSITE/TbHOCTh ¥ TBOPUECKYIO MHULMATUBY YUAIIUXCsl, CIOCOOHOCTD TIPUHSTHS
pellieHuH.

e  @poHTabHBIN aHaMU3 CTIOCOO0B U TIPUEMOB pellleHHs pa3/IMYHbIX THUTIOB 3a/au.

¢ KCO (konnekTuBHbIM criocob o6yyeHust).

e ['pymnroBoe, UHAUBU/yabHOE, CAMOCTOSITe/IbHOE pellieHHe 3a/au.

¢ KonnektrBHOe 00CyXJeHHe pellieHHs1 Harnbosiee CI0XKHBIX M HECTAaHJAPTHBIX 3a/au.
* PelieHre pacueTHO-TIPaKTUYECKUX 3a/iay.

* JlucTaHIIMOHHOEe 00yYeHHe T0 Cpe/iCTBaM 3JIEKTPOHHOTO KOHTEHTa.

[TpeanouruTesibHbIe GoOpMbI KOHTPOIIS Y Y [ 00yuaroiuxcst ipy peanu3alyy JaHHOW MPOrpaMMbl:
VH/IMBU/yarbHble PACUETHBIE 3a/jaH!sl, TeCTUPOBaHNe, KOHTPOJIbHOE pellleHre 3a7iay.

IlnanupyemMbie pe3yabTaThl 00yUyeHHs] M 0CBOCHUS CO/leP)KaHHSA

Pabouast mporpamma mnipeiycMaTpuBaeT JOPMUPOBaHUE y yualuxcsi o0Imyx y4ueOHbIX YMeHHUH U
HaBBIKOB, YHUBEPCAIbHBIX CIOCOOO0B /lesiTe/IbHOCTH K/II0UeBbIX KOMIIeTeHLMH, Mpe/inonaraer



JleATe/IbHOCTh, ~ HAIpPaB/IeHHYI0 HA [JJOCTIDKEHWe  OOyvalolUuMHCS — CIeJYIOMUX — NpeoMenHbIX
pe3ybmamos:
1) B nosHaBarenbHoOU cdepe:
® UYeTKO NpeACTaB/ISITh CYITHOCTh OMMCAHHBIX B 3a/jaue MPOLIeCCOB;
* BuzeTb B3aUMOCBS3b ITPOUCXO/AIINX XUMHUUECKUX TIPEBPAI[eHUH U U3MEHEeHUH
YKC/IEHHBIX TIADAMETPOB CHCTEMBI, OITUCAHHOM B 3ajijaue;
e PemaTh 33/jauM Ha OTpe/ie/ieHHe HarlpaB/IeHUs MPOTeKaHUsI XMMUYECKOH PeaKI[uH C
yuacTHeM OpPraHUUeCKUX BeIlleCTB;
e  Onpenensath GOPMY/IbI OPraHUUECKUX COeJUHEHUM Pa3/IMUHbIX KIaCCOB Ha OCHOBE UX CBOWCTB,
10 MaCCOBBIM ZIO/ISIM XMMUYECKHMX 3JIEMEHTOB, T10 TIPO/IyKTaM CrOPaHus;
®  [IPOU3BOJWTHL PACUEThI [0 XUMHUUECKHM (POpMYJiaM, OTIPeZeISITh CPeJHIOI0 MOJIEKY/ISIPHYIO Maccy
Y OTHOCUTEJTbHYIO IJIOTHOCTb Ta30BOM CMeCH, COCTaB ra30BOM CMeCH;

® [POU3BOJUTH BBIUMC/IEHHUSI COCTaBa PaCTBOPOB C MCIO/b30BAaHKMEM MacCOBOM JI0JIM paCTBOPEHHOTO
BellleCcTBa, MOJIIPHOM KOHL{eHTpaLUU, PaCTBOPUMOCTH;
® T[IPOM3BOAWTH PACYeThl MO YPaBHEHUSIM: BBIYUCIATH 00beMHblEe OTHOIEHWs Tra30B, OIpeesisiTh
COCTaB CMeCH, MacChl TIPOJIYKTOB PeaKLMH, eC/T O/JHO M3 pearvpyrolixX BellecTB JaHO B U30bITKe,
orpe/iesiATh BbIXO/, TPOAYKTa peakLuy;
® [IPOU3BOJUTH PACUeThl [10 TEPMOXUMUYECKHUM YPaBHEHUSIM;
®  pelllaTh3a/laYMCUCII0/Ib30BaHMEM3HAHUI000KHUCIHUTE/TbHO-BOCCTaHOBUTETbHBIXIIPOL|ECCAXC
ydacTHeM OpraHu4ecKHX ¥ HeOpraHWYeckux BellecTB.
® POW3BOAUTBL PAcUeThl C UCII0/Ib30BaHUEM Tapaslyie/IbHbIX U TI0C/Ie/j0BaTebHbIX NpeBpallieHni
BellleCTB;
®  3aMKChIBaTh ypaBHEHUs XUMUYECKUX peaklvii, OTPaKaroIMX reHeTUUeCKyr0 B3auMOCBSI3b
OpraHuuYecKrX ¥ HeOpraHMyeckux coeIMHeHUH, 1 MPOM3BOAUTE PacyeThl IO HUM.

st pean3auyu JaHHOW pabouei MporpaMmBl, TIPeX/ie BCero, UCII0/Ib3YIOTCS IIMPOKO
M3BeCTHBIE TIOCOOUS 110 00YUeHUI0 PellIeHHI0 XUMUUeCKHX 3a/jau TIOBBIIIEHHOTO YPOBHS TPY/THOCTH
aBTopoB H.E. Ky3pmeHko, B.B. Epémuna, B.A. ITonkosa, A.C. Eropoa, I.H. CeméHoBa; yueOHbIe
nocobust YMK «Xumust.IToaroroekak EI'9»B.H.[loponbkuHa,A.I".bepe>kHOHUD. ;HaXOASIIeCsB
OTKPBITOM/JOCTYTIEKOHTPO/IbHO-M3MepUTe/IbHbleMaTepUasibleJMHOIOrOCyapCTBEHHOT O 3K3aMeHa I10
XVMUWH, B TOM urc/ie OaHK 3alaHuii www.fipi.ru; pernoHambHbIN KOHTEHT AUCTaHLIMOHHOTO 00yJeHust
ITKOJTbHUKOB C TMOBBIIIIEHHBIMUA 00pa30BaTe/IbHbIMU MOTPEOHOCTSIMU


http://www.fipi.ru/

CojgeprxaHve NporpamMmal

10-# knacc (1-#ros oOyueHus)
Beegenue (9uacoB)

OO611e TpeboBaHUS K pellieHui0 U 0hOpMIeHHIO 3a/1au 110 XUMUM. Knaccudukaiiyiss 0CHOBHBIX
pacyeTHBIX 3ajau C y4YeToM anropuTMa ux pemeHus. CriocoOwel pemieHusi 3afau. Pusndeckue
Be/IMUMHBI U UX eJUHULIbI, TPUMeHsieMble TPU pellieHuH 3a/au 1o xumun. Co/iep)kaHue U oripe/iesieHue
HayUHBIX TIOHATUNA O HEKOTOphIX (u3nuecKrWx BeqnurHaXx. OCHOBHble MareMaTHuecKue (hOpMyIibl,
WCTIONb3yeMble [I7isi pellleHus] TUMOBBIX pacueTHbIX 3ajau OCHOBHble MareMaThueckue (OpMYIIbI,
WCII0/Ib3yeMble [IJisl pellleHUs] TUTOBBIX PAaCueTHBIX 3a/ay. 3aJjaud Ha HaxOK/eHHWe MOJIeKYJSPHBIX
¢opmyn opraHuueckux BemlecTB. Criocobbl pelieHusi. BbiBog ¢dopmy/bl BelljecTBa Ha OCHOBe
MacCOBOM /10/11 371eMeHTOB. BbIBO/, MO/eKynsipHOI (pOopMyJibl BelljecTBa Ha OCHOBE €r0 MJIOTHOCTH TI0
rasy(u1M MoJISIpHOM Macce)d MacCOBOM 1011 37ieMeHTa. BeiBos MoneKyisipHOl (hopmyJibl BelljecTBa 1o
OTHOCHTE/TIbHOM TIJIOTHOCTH €r0 TIapoB U Macce, 00beMy WM KOJTMYeCTBY BelllecTBa. BoiBog opMyJibl
BelllecTBAa Ha OCHOBe o0Oimeld (opMysibl TOMOJOTUYECKOTO Ppsiia OpPraHUYecKUX COeJUHeHHH.
HaxoxeHre MoJieKyIsipHbIX () OpMYyJ1 OpraHUUeCKHX BellleCTB T0 JJaHHBIM O MPO/yKTaX CrOpPaHUs.

3ajauy NOBBILIEHHOT0 YPOBHS C/I0)KHOCTH MO0 TeMe «YTJIeBoAopoAbD» (10uacosB)

Ankanbl. OmnpejesneHre cOCTaBa CMeCH, BCe KOMIIOHEHTbI KOTOPOM B3auMO/IeHCTBYIOT C
yKa3aHHbIMM peareHTaMmu. Lluknoankanel. OnpejeneHue cocTaBa CMeCH, BCe KOMITIOHEHTbI KOTOPOM
BLIOOPOUHO B3aUMOJIEMCTBYIOT C YyKa3aHHBIMU peareHTaMu. AjnkagueHbl. OrmipefiesieHWe COCTaBa
HMCXOJHOW CMeCH, Macca KOTOPOM Heu3BeCTHa. AJKWHBL. BbluMciieHusi, ec/iv BeljecTBa COZeprKaT
rnpuMecu. ApomMaHUuecKue YrieBoJopo/bl. beH3omn. 3ajaud Ha BbIXOJ, TIPOAYKTA OT TeOpPeTUUYeCKH
BO3MOXXHOTO. 3aZlaud Ha oOrlpefiejieHe IPOAYKTOB peaklMid M COCTaB/IeHUS OKUC/IUTENbHO —
BOCCTAaHOBUTE/IbHBIX TIPOLIECCOB, HWAYLIMX B Ppa3/IWyHbIX Cpelax C YyuyaCTHeM HerpeenbHbIX
yIJIeBOZIOPOZIOB PAa3sHOr0 CTpPOeHHs (alKeHOB, ajKaJUueHOB, aJKWHOB). 3a/jaud Ha orpejeseHue
MPOJYKTOB peaklyii M COCTaB/IeHUS] OKUCIUTE/NbHO — BOCCTAaHOBUTENbHBIX IPOLIECCOB, UAYIIUX B
pa3UUHBIX Cpefiax C yyaCTUeM apoMaTU4yeCcKuX yrjeBOJOpPOJOB.

3a/iauu NOBBILLIEHHOI'0 YPOBHA C/I0)KHOCTH M0 TeMe
«Kucnopopacojepxamue oprannueckue Bemjecrsa»(10uacos)

[TpenenbHbIe OAHOATOMHBIE CITUPTHL. MHOTOAaTOMHBIE CITUPTHI. BhrurciieHne maccel (00beMa,
KOJIM4YecTBa) TMPOAYKTa peakl[iH, eC/id OJHO U3 pearupyrollyx BellecTB JaHO B H30biTKe. PeHOIbI.
BbruricsieHusi ¢ UCMOJb30BaHNEM TOHSTUSI «MacCoBasi [iojisi» pPaCTBOPEHHOro BelllecTBa. BriumciieHve
MacCOBOM J10/1 BelllecTBa B pacTBope. KapOoHWI-1 KapOOKCHII-Coiep Kaliiie coeTuHeHus (alberu/ibl
VUKeTOHbI). BbrunciieHne Macchl (0ObeMa, KOMMUECTBA )MPOAYKTa peakiUH, €eCId OJHO U3
pearvpyroIux BellecTB JaHO B M30bITKe. 3a/lauy Ha Orpe/iesieHHe TIPOYKTOB PeakLuii ¥ COCTaB/IeHe
OKHC/IUTeTbHO — BOCCTAHOBUTE/bHBIX MPOLIECCOB, UAYIIMX TIPU PA3/IUUHBIX YCIOBUSX U B PA3/IUUHBIX
cpefax C yyacTHeM CITUPTOB, aJbJerufioB W KeTOHOB. 3aJaud Ha TeHeTUUeckKyl CBSi3b
KUCJIOPO/ICO/IePXKALl[X OpraHWYecKuX BelleCTB C OpraHUuUeCKWMH BeleCcTBaMHU JDYTHUX K/acCOB.
3aZlauM Ha HaxXOXKJeHWe MOJIeKYJSIPHBIX (OpPMYy/ KHUCIOPOJCOZep)KalluX OpraHUuecKuX BellecTB
KauecTtBenHble 3asauu 1o TeMe: «Kucnopoacozepxkailive opraHuyeckue BellecTBa». OmpejesneHue
HEeW3BeCTHBIX BellleCTB 110 UX CBONCTBAM. YT/1eBoAbl. OcCyliiecTB/IeHre TeHeTUUeCKUX Nepexo/ioB.

3apauy NOBBILIEHHOr0 YPOBHA C/IOXKHOCTH 110 TeMe
«A30TCo/lep)Kalye opraHnyecKue Bemecrsa» (94acon)

Awmwunbl. OmipeziesieHre coctaBa cMeceil. AMUHOKUC/IOTHL. benku. PereHrie KOMOMHUPOBaHHBIX
3aZiau. 3ajjauM Ha reHeTUYeCKyH CBs3b a30TCOJeprKallldX OpraHWYeCcKHX BelleCcTB C OpraHWnYeCKUMHU
BellleCTBaMM /IpyrMX KjaccoB KauecTBeHHble 3aZlauM 10 OpraHWyeckoil xumuu. OripeieneHue
HEeM3BeCTHBIX BeleCTB [0 UX CBOWCTBaM. PellleHMe 5KCIIepUMeHTa/IbHBIX 3aZlau Ha WZEeHTU(HUKALMIO
OpraHMYecKUX BelrecTB. PerieHrie KOMOMHHMPOBAHHBIX 3a/jau HA OCHOBE U3yUYEeHHBIX THUIIOB U CITI0OCOO0OB
peLeHusl.



11-# Kmacc (2-i roj o0ydeHus )
OcHoOBHBIE NOHATHUA U 3aKOHBI XUMuUH (4uaca)

PacueTsl ¢ UCIo/b30BaHNeM OCHOBHBIX MOHSITUM XUMHU: «KOJIMYECTBO BeELeCTBay,
«OTHOCHTeIbHAsl aTOMHasl», «OTHOCUTe/IbHasi MOJIeKYJ/IsIpHasi Macca», «MOJIsIpHasi Macca», «MOJISIPHBIN
00beM», «IIJIOTHOCTh BeIIeCTBa», «OTHOCUTE/IbHASI IIJIOTHOCTh BeIlecTBa IIOT Ta3y». Pacuér
OTHOCHTE/IbHOM aTOMHOM MacChl XMMHUYECKOrO 3jeMeHTa [0 M3BeCTHbIM MacCOBBIM UHUC/IaM €ero
M30TOIIOB C YU€TOM paclpoCTpaHeHus KX B rpupoge. CrocoObl pemieHus. PacyeTs! ¢ UCII0/Tb30BaHHEM
TOHATUM: «MaccoBasi Jo/si», «o0BeMHas [Omsi», «MOJbHasi [ojs». 3aflaud Ha OrpefiesieHre
XUMUYECKUX (POPMYJ/T HeOPraHMUeCKHX BeleCTB.

PacTBopsI M cmecH (5 yacoB)

Crniocobbl Bblpa)keHMsl KOHL|EHTpalLuM pacTBOpoB. IloHATHE «7osi» U ee DPa3sHOBUJHOCTH.
Pacuets! ¢ ncrosnb30BaHMeM IMOHATHSL «MaccoBasi 10/ BelllecTBa B pacTBope». [IpaBuno cMerneHus.
IlpuroroBsieHrie pacTBOPOB 3aJlaHHOM MacCOBOM [IOIM  PAacTBOPEHHOIO BelleCTBa, MOJISIPHOU
KOHLIeHTpaLMy, KpUCTa/UIOrUpaTa U BOJbl, CMellleHue pacTBOpPOB. PacueTsl, CBsi3aHHbIe C [1ePeBOJOM
OJJHOTO BU/Ia KOHLIeHTpauuu B Apyroi. CMmellrBaHMe pPacTBOPOB, CONPOBOXKJAROLleeCs: XMMUUYeCKOH
peakuuen. PacTBOpUMOCTh BeljeCcTB. B3aMMOCBS3b MOHATHUM «PacTBOPUMOCTb» M «KOHL|EHTpaLus
pacTBOpOB». 3a/lauX Ha paCTBOPUMOCTD Bell[eCTB, CIIOCOOHBIX 00pa30BbIBaTh KPUCTA//IOTU/PaThl.

OCHOBHBIe 3aKOHOMEPHOCTH NMPOTeKaHNA XUMHUYECKHUX pPeaKi{ui.
PacuyeTn! 1o XMuMHuYeCKMM ypaBHeHHUAM (14uacoB)

PacueTsl o TepMOXYMHUUECKMM ypaBHEHUSIM. 3a/laud Ha TIPUMeHeHre CeiCTBUs 3aKoHa ['ecca.
3ajaud Ha BO3MOJKHOCTb TIPOTEKaHUsl XMMWUYECKUX peakiui. PacueT sHTanbnuu peakuuu. Pacuer
W3MEeHEeHHsI SHTPOMMM B XUMMUECKOM Tiporiecce. PacueT u3meHeHusi 3Hepruu ['mb6ca peakiuu.
CKOpOCTb XMMMUYECKOM peakluu. XUMHUUecKoe paBHOBecve. Vcrmosib30BaHMEe MeETOJja COCTaBJIeHMS
Tab/MI] TIPY peIlleHWM 3aZlau Ha BBIYMC/IEHHWE COCTaBa MCXOAHBIX W KOHEUHBIX KOHIIEHTpAIUid
KOMITOHEHTOB PaBHOBECHOW CHUCTeMbl. BbIunciieHrs1 cTeneHu AUCCoLyaliii, KOHCTaHThI AUCCOLMALUU,
pH pactBopa. Peakuuu rugponusa cosei. CoBMecTHbIM rugponu3. HecraHnapTHble W pacueTHbIe
3a/aud. KauecTBeHHble M pacyueTHble 3aJaud M0 TemMe “OJIeKTPOJM3 pacTBOPOB M pacIljlaBOB
3/1eKTPOIUTOB”. PacueTbl 00BbeMHBIX OTHOIIIEHWH Ta30B NIPU XUMUUYECKUX Peaklusx. PacuéTbl MacCh
BelllecTBa UM 00beMa ra3oB I10 W3BECTHOMY KOJIMUeCTBY BelllecTBa, Macce WM 0OBEMY OZHOTO W3
yUaCTBYIOIIIMX B peaklud BelecTB. PacueTbl Macchl (00BEMa, KOIMUECTBA BeIIeCTBA) TPOAYKTA
peakiuu, eCcluM OJHO W3 BeLeCTB JaHO B  BHJe pacTBOpa C OIpefe/ieHHOW KOHLeHTpaLyei
(TIpO1LIeHTHOM, MOJIsIpHOM). PacueTbl Macchl (00beMa, KOJIMUeCTBa BEIeCTBa) MPOYKTOB PeaKiiu, eCu
O/THO W3 BEIIeCTB /IaHO B M30bITKe (MMeeT MpuMecH). BeIunc/ieHust 10 ypaBHEHUSIM, KOTJia O/IHO WU
HECKOJIbKO BeII|eCTB B3SThl B M30bITKe. PacueThl MacCOBOW WM OOBEMHOM /I0/IM BBIXO/A TMPOAYKTa
peaki[uu OT TeOpeTUueCKd BO3MOXKHOTO.

KomM0uHHpOBaHHBIE 33/JaUH BHICOKOT0 YPOBHSA C/I0XKHOCTH(8UacoB)

3afjauM Ha XMMWYeCKHe TIIpeBpallleHHWss C yuyacTheM CMeceld HeOpraHW4YeCKMX BelecTB.
OnpezesieHre KOJMUECTBEHHOTO COCTaBa CMeCH, BCe KOMIIOHEHTbI KOTOPOM B3aWMO/I€HCTBYIOT C
yKasaHHbIMM peareHTamy. OrmpefiesieHe KOJMYeCTBEHHOIO COCTaBa CMeCH, KOMIIOHEHTBI KOTOPOU
BBIOOPOYHO B3aMMO/IEHCTBYIOT C yYKa3aHHBIMHU peareHTamy. HaxoskieHre MacCOBOM ZO/M MPOAYKTA
peakL[uM B pacTBOpe T0C/Ie PeaklUy [0 ypaBHEHHIO MaTepranbHoro 6anaHca. HaxoskeHre MacCcoBBIX
Jl0Jiell pacTBOPEHHBIX BeIeCTB, OCTABLUMXCS pPeareHTOB B PAaCcTBOpE IOC/e peakl[uM 0 ypaBHEHWIO
MarepuasnbHoro 6anaHca. HaxoxxzeHue MaccoBoi /1071 BCeX BellleCTB B PaCTBOpPE, OCTAaBILMXCS TOC/Ie
peakLuM 10 ypaBHEHHIO MaTepuasbHOro OanaHca. OmnpezeneHye coCcTaBa NPOAYKTa peaknyu (3afaunt
Ha «TUN coiu»). HaxokzeHue maccel (MM obbema) BellleCcTBa, KOTOPYH Heob6XoguMO [00aBUTb,
yT00OBI MacCOBasi IPYroro BelecTBa yMeHbIIU/IACh (YBeTMUN/Iach) JOOTpe e/ IEHHOTO MTPOLIeHTa.

3ajayM KOHTPOJIbHO-U3MepHuTeabHbIX MaTepranoB EI'D o xumum (2uaca)



Brimonnenue 3aganuii KUM EI'D 1o xumuuy BbIITyCKHUKOB CpeJHUX 0011{e00pa30BaTe/IbHbIX yUpeKJeHui
Poccuiickoii ®@esepaliuu MpOLIbIX JIET.

TemaTuueckuii 1/IaH Kypca

No Pazgen Ha3panue TemMbl Kon-Bo
n/m 4acoB

10-iiknacc(1-i roj o0yueHust)
1. Beenenue(9uacoB) OOb1ipe TpebOBaHUS K pellieHUI0 U 0hOpMIEHUIO 1
3aflau 10 XuUMuM. Kmaccudukariuss OCHOBHBIX
pacueTHbIX 3aJauy C YuyeTOM aJrOpUTMa UX
peiieHuss. dusnueckre BeMUMHBI U UX
eIMHUILIbI, IPUMEHsIEMbIE TIPH PeIlleHHH 3a7iau 110

XAMMWH.
PellieHue 3a/1au Ha HaX0XKeHUE MOJIEKYJ/ISIPHBIX 6
dbopmyn opranuueckux BemjectB. CriocoObl
peleHusl.

PelieHue 3a/1au € MCM0O/Ib30BaHUEM TIOHSITUIM 2

«MOJIbHAs JI0Ns1», «00beMHas J0JIs», «MOJISIpHast
Macca cMmecu BellecTB». OripefieieHle COCTaBa
ra3oBbIX CMeced. AnreOpanueckue CIIOCOObI
pelleHust

2. 3ajauM  TOBbILIEHHOrO | AnkaHbl. OrpezesieHre COCTaBa CMeCH, BCe 1
YPOBHSI CJIO)KHOCTA TIO | KOMIIOHEHTbl ~KOTOPOM  B3aWMOJENCTBYIOT —C
TeMe: «YT/IeBOZOpPObl» | YKa3aHHLIMH peareHTaMu

(10 vacoB) Luknoankausl. OnpesesieHre COCTaBa CMeCH, 1
BCe KOMITOHEHTbI KOTOPO# BHIOOPOYHO
B3anmo/1eliCTBYIOT C yKa3aHHBIMU peareHTaMu

Anxkensl. OnipefiesieHrie COCTaBa ra3oBbIX 1
CMecei.
Ankanvensl. OnipesiesieHHe COCTaBa UCXOJHOU 1

cMecCcH, Macca KOTOpOfI Hen3BeCTHa

AnkviHbl. BeluvciieHus, eciu BelecTBa 1
Copeprkar ripumecu

ApomaTuueckue yrieBofopobl . beH3zon. 1
3a/lauu Ha BBIXO/] MPOJYKTA OT TEOPETUUECKU
BO3MOYKHOTO.

3azauu omnpefiesieHNe TIPOAYKTOB peakLvii U 3

COCTaBJ/IeHUs] OKUC/IUTENIBHO —
BoccraHOBUTe/BHBIX POLIECCOB, UAYILUXB
Pa3nmuuHbIX cpeflax ¢ yyacTveM HenpeZe/bHbIX
YI71eBOA0POAOBPOAHOIO CTPOEHMUs (a/IKeHOB,
anKaIieHoB, aJIKMHOB)

3ajauu onpejiesieHye NPOAYKTOB peakLii 1 1
COCTaBJ/IeHUS] OKUC/IUTE/IBHO —
BoccTraHoBHTeNBbHBIX MTPOLIECCOB, UAYIINX B
PasnuuHbIX cpefjax ¢ yyacTHeM apoMaTUUeCcKuX
YI71€BOJJOPO/IOB.




3ajlaud  TIOBBIIIIEHHOTO
YPOBHSI  CJIOKHOCTH TIO
Teme:
«Kucnopogcogepskaue
OpraHvuecKue
BeiriecTBa»(104acoB)

I[MpenenbHbIE 0/THOATOMHBIE CTAPTHI.
MHOroaToMHbI€ CITUPThL. BbIUKMCIEHHE MaccChl
(0o6BbeMa, KoTMUeCTBa) MPOAYKTa PeaKi[uH, eCiv
OJJHO W3 pearupymoluXx BeIecTB JaHO B
HU30BITKeE.

deHonbl.  BplunMcieHUs € WCMOIb30BaHHEM
TOHATUSI «MaccoBasi [JO/sl»  PAaCTBOPEHHOI0
BelllecTBa. BururcieHrne MaccoBoit 10/
BerecTBa B pacTBope.

Kapbonun - u  kapbokcui-copepkaiiye
COeIMHEHUST (anmpaeruel u KETOHBI).
Bbiuncienne Macchl  (00beMa, KOJIMUECTBA)
TIPOAYKTa PeaKI[|H, eC/ii OHO U3

Pearupyrorux BeecTs JaHO B U30bITKe.

3ajaun Ha onpejesieHre MPOAYKTOB peakLyd U
COCTaB/IeHue OKUC/IATE/TBHO —
BOCCTAaHOBUTE/IBHBIX TMPOLIECCOB, WUAYLUX NpHU
pas/IMYHbIX YC/I0BUSIX U B pas/MuHbIX Cpefiax C
y4acTveM CIHUPTOB, albJeruioB U KeTOHOB.

3agaum Ha reHeTUYeCcKyro CBSI3b
KHUC/IOPOZCOZIeprKalliX OpraHMuecknx BelecTB
C OpraHM4yeCcKMMHU BellleCTBaMH JPYTHX K1acCOB

3aZiauu Ha HaXOKJeHre MOJIeKY/ISIpHbIX (hopMy1
KHCIOPO/ICO/IeprKallliX OpraHnyeCKUX BelleCTB

KauecTBeHHbIe 3a/1auu 110 TEME:
«Kucnopogcogepxaiiye opraHuuecKkue
BelljecTBa».Oripe/ie/ieHlie HEM3BECTHBIX Bel[eCTB
10 UX CBOHCTBAaM.

Yr1eBojbl.
repexo/ioB

Ocy1ecTBieHre  reHEeTUYeCKUX

3aZlaud  TOBBIIIEHHOTO
YPOBHSI CJIOXKHOCTU TIO
TeMe: «A30TcoJep)KaHue
OpraHuyeckue
BelriecTBa»(5 4acoB)

AwmuHbl. OnipefiesieHre COCTaBa CMeCeu.

AmuHOKUCHOTEL benku. PetnieHue
KOMOMHMPOBAHHBIX 3a/1ay.

3ajjauy Ha TeHeTUYECKYHO CBS3b
A30TcoeprKallix OpraHu4ecKrx BeIecTB C
OpraHvuecKUMH BeleCTBaMU JPYTUX KIacCOB

KauecTBeHHbI€e 3a/1au 110 OPraHUUEeCKOU XUMHUU.
OnpefeneHre HEM3BECTHBIX BeIeCTB M0 UX
cBoMcTBaM. PellleHre 5KCrieprMeHTa/IbHbIX
3ajau Ha UEeHTHU(UKALIUIO OPraHuYeCcKuX
BeLLIeCTB.

Peienue KOM6I/IHI/Ip0BaHHbIX 3a4/1a4 Ha OCHOBe
HU3YUYEHHBIX THUIIOB U criocoboB penieHusd.

HNToro:

34




11-iiknacc (2-i roj 00yueHust)

OCHOBHBIE TIOHATUSI U
3aKOHbI XMMUH (4 yaca)

PacueTsI ¢ UCIO/b30BaHUEM OCHOBHBIX MOHSTUM
XUMUU: «KOJIMUECTBO BeleCTBa»,
«OTHOCHTe/bHAas MOJIeKYJ/IsIpHast Maccay,
«MOJISIpHAsT Macca»,«MOJISIPHBIN 00beM»,
«TIJIOTHOCTh Bell|eCTBa»,«0THOCUTe/IbHAs
TIJIOTHOCTD BelecTBa MOT rasy».

PacuéT OTHOCUTENLHOM  aTOMHOM  MacChl
XUMHUUECKOI0  3JeMeHTa [0  HM3BeCTHBLIM
MacCOBbIM UHCJIaM €ro M30TOMOB C YueTOM
pacnpoCTpaHeHus X B IpUpoze. 3aZ,auu Ha
orpeziesieHre XUMHUUECKUX dbopmyn
HeOpraHWYeCKUX BelljeCTB

3a/1lauy Ha ra30Bble 3aKOHBI (3aKOH ABOTa/ipo U
ero C/ie/iICTBUsI, 00beJUHEHHbIN Ta30BbINA 3aKOH
Botinsi-MapuorTa u I'eii-JItoccaka U ypaBHeHUe
KrnaneripoHa-MeHjieneeBa).

PacueTbl C  HCIIO/Ib30BaHUEM  TIOHSITHH:
«MaccoBasi IoJis», «00beMHast 10JIs1», «MOJIbHAst
JoJisi». OripesiesieHre COCTaBa ra30BbIX CMeCeu

PactBope!
cMmecH (5 yacoB)

Crioco6bI BbIpakKeHHs1 KOHLIEHTPaLMK pac-
TBOPOB. [ToHATHE «/I0/I1» U ee pa3HOBUJHOCTH.
PacueTsl ¢ UCI0JTb30BaHUEM TIOHSTUSI«MacCOBast
J10/151 BelljecTBa B pacTBope». [IpaBusio
CMeIIIeHUS].

PacueTHO-ipakTUYeCKHUe 3aZlaur Ha
TIPUTOTOB/IEHHE PACTBOPOB 3a/JaHHON MaCCOBOM
JI0/T1 PaCTBOPEHHOTI'0 BellleCTBa, MOJISIPHOU
KOHLIEHTPAL[MH, KPUCTA/JIOTH/IpaTa U BOABbI,
CMellleHe PaCTBOPOB.

PacueTsl, cBsi3aHHbIEe C IEPeBO/IOM O/IHOTO BUJa
KonueHTtpaiuu B pyroii. CmelvBaHue

PaCcTBOPOB, COTPOBOXK/JAt0IIIeecsi XUMUUYEeCKOM
peakiiyen.

PacTBOopUMOCTS BelllecTB. B3aumMocBsi3b
TIOHATUHN «PaCTBOPUMOCTB» U «KOHIIEHTPAI[UsI
pacTBOPOB». 3a/lauu Ha PaCTBOPUMOCTb
BeIIeCTB, CIIOCOOHBIX 00pa30BHIBATL
KPUCTa/UIOTH/IPATHL

OcHOBHBIE
3aKOHOMEPHOCTH
[IpoTekaHusi XUMHUYECKUX
peakiui.

PacueTnl I10
XUMHUUECKUM

YPaBHEHUSIM

(14 vacos)

PacueTsl N0 TepMOXUMHUYECKUM ypaBHEHUSIM.

3ajauy MOBBILLIEHHOI'O YPOBHS CJIOXKHOCTH Ha
TeMy“Tepmoxumus”(MpUMeHeHUe C/1e/ICTBUS
3aKoHa ['ecca).

3aziaur Ha BO3MOYKHOCTh MPOTEKaHUsI
XUMUUECKUX peakluil. Pacuet sHTanbmmu
peakiuu. PacueT v3mMeHeHUs1 SHTPOIUU B
XUMUUeCKOM Tiporjecce. PacueT n3meHeHus
sHepruu I'nb6ca peakiyu




CKOpOCTb XMUMUUYECKOU peakLuyi. XUMHUUeCcKoe
paBHOBecue. Vcrionb30BaHue MeToja
Cocras/ieHus TabJ/UL] TIPY pellieHnH 3a/ja4u Ha
BBIUMCJ/IEHHe COCTaBa UCXOJHBIX U KOHEUHbIX
KOHL[eHTPaLi KOMIIOHEHTOB

pPaBHOBECHOMW CHCTEMBI

BbIunc/ieHus CTeneHy AUCCOLMAI[UM, KOHCTAHTBI
Jucconanuu, pH pactBopa

Peakiuu ruzponusa cosieii. COBMeCTHBIN
ruponn3. HectanzapTHbIe U pacueTHbIe 3aZiauu.

KauecTBeHHbIe 1 pacyeTHBbIe 3a/lauM 110 TeMe
“O/1eKTpo/n3 pacTBOPOB U PacIlylaBOB
371eKTPOJIUTOB”.

PacueTsl 00LEMHBIX OTHOILIEHHI I'a30B T1pu
XHUMHUUECKHUX peakusax

PacuéTbl MacchI BeljecTBa Ui 00beMa ra3os 110
M3BeCTHOMY KOJIMUeCTBY Bell[eCTBa, Macce UIu
00BEMY O/IHOTO M3 YUaCTBYIOIIMX B PEAKI[UH
BeIeCTB

PacueTsl Macchl (00beMa, KOJTMuecTBa
BellleCTBa) NMPOAYKTa peaklyu, eC/ii OJHO 13
BeLL[eCTB /IaHO B BUJIe pPacTBOpa C ONpeJeseH-
HOM KOHLIeHTpaLuel (MpOLeHTHOM, MOJISIPHOM)

Pacuetsl Maccel (00b€Ma, KOJIMUeCTBa
Bell|eCTBa)PO/YKTOB peakL[uH, ecyid OJHO U3
BeIIeCTB /IaHO B U30bITKe (MMeeT IIPUMeCH)

Brruricienus mo YPaBHEHUAM, KOrZia O4HO W
Heckosbko BeIllleCTB B3sThI B 130LITKE.

PacueTbl MacCcoBO#1 M 00BEMHOI 0/IM BBIXO/a
[TpozyKTa peakliuv OT TeOPeTUYECKU
BO3MOXXHOTO.

KomMbuHMpoBaHHbBIe
3aJjauy BLICOKOT'O YPOBHSI

3ajauM  Ha XMMMUeCKWe TIpeBpalljeHus C
YuacTreM cMmecell HeOpraHM4eCKUX BelleCTB.

CJIO’KHOCTU
(9 yacos)

OmnpesiesieHre KOJMUECTBEHHOTO COCTaBa CMeCH,
BCe KOMIIOHEHTbI KOTOPOU B3aMMO/IeiICTBYIOT C
YKa3aHHbIMU peareHTaMu

OnpepiesieHre KOJIMUeCTBEHHOIO COCTaBa CMeCH,
KOMIIOHEHTbI KOTOpOU BBIOOPOYHO
B3anMo/IeHCTBYIOT C yKa3aHHbIM U peareHTaMu

HaxoskieHre MacCOBO# I0J/TM TIPOJYKTa Peakiiu
B pPacTBOpE 0C/Ie PEAKL[UU TI0 YPaBHEHUIO
MarepuanbpHOTo OanaHca.

HaxoxxeHre MacCOBBIX [j0J1el paCTBOPEHHBIX
BellleCTB, OCTABLIMXCSl peareHTOB B PacTBOpe
[Tocse peakiyy 1o ypaBHeHUIO MaTepHaIbHOTO
bamnaHca

Haxo)xeHrie MacCOBOM 101 BCEX BeIlleCTB B
pacTBOpe,  OCTaBLIMXCSI 1O  YpPaBHEHHIO
MaTepuaibHOTO OasiaHca mocjie peakLuu

OripefienieHre cocTaBa MPO/YKTa peakliu
(3a/1auM Ha «TUIT COJIN»)




HaxoxxmeHne Maccei(uim 06bemMa)BelecTsa, 2
KOTOPYI0 He00X0IUMO /100aBUTh, UTOOBI

MaccoBas Jpyroro BeljecTBa yMeHbIIUIaCh
(yBesiumnachk)10 onpefeIEHHOr0 NpOLeHTa

5. 3ajauu KOHTpO/IbHO- | BeinosHenue 3aganuit KUMEI'D no xumun 2
V3MepUTe/IbHbIX BBIITYCKHUKOB CpeJHUX 00111e00pa30BaTe/IbHbIX
MaTepuasio EI'D  mo | yupexxgenuit Poccurickon ®efepaniiy mpoIibIx
xuMuu(24aca). JIeT

HToro: 344
Bcero: 68 u

MeTouuecKue peKoOMeH/ Ay

OtnvunTebHasi 0COOEHHOCTh MOCTPOEHHUs] Kypca COCTOMT B TOM, UTO OH TpeJHa3HaueH st
yuaruxcst 10-11 kmaccoB. K 3ToMy BpemeHu TpoiiieHa iporpaMmMa o0i11ieli 1 HeOpraHUueCKOW XUMMH,
yuariyecsi B OCHOBHOM KypCe y)Ke O3HaKOMJIeHbI C THUIIAaMH DPAaCUeTHBIX 3aZlau U WX pellleHHeM.
9T0/1aeTBO3MO)KHOCThHA3AHATHAX3/IEKTUBHOT OKYpCa00paTUTbBHUMaHHeHaHaK 00/1eeC/I0)KHBIEMMAJIO
BCTpevarolyecss B OCHOBHOM MpoOrpaMMe HarlpaB/IeHUs PellieHus 3ajiau

[TpupeaM3aMUIIPOr paMMbIIAHHOTOKYPCapeKOMeH/1yeMOOpaTUTbBHUMaHUE€HATUITOJIOT IO
pacueTHBIX 3ajiay, WCMO/b30BaTh AuddepeHIMpOBaHHbINA MOAX0/ U Pa3HOYPOBHEBbIE KOHTPOJIbHbIE
paboThI.

OueHb Ba)KHO, UTOOBI yuall[decss HayYWIMCh He TOMbKO pelllaTh 3alaud Mo o0pasily, HO U
CaMOCTOSITe/IbHO paboTaTh HaJ, TEKCTOM 3a/lauM, KpUTUUECKU aHAM3UPOBATh YCIOBUS U BO3MOXKHBIE
MyTH PeIIeHusl.

HecomMHeHHO, TIpe/iCTaB/eHHbIM 3/IEKTUBHBIA KypC MOXXHO paclieHHBaTh KakK JAMHAMHUHBIN
“TPeHUHr”, HO [/is TIOBBIIIEHHUS] MOTHBALIMK YYall[UXCsl, UHTeHCU(DUKAIMKA YUeOHOM eATe/lbHOCTH
cnenyeT oOpamatbCsi K COBPEMEHHBIM 00pa3oBaTeNbHbIM TEXHOIOTUAM (TEXHOJIOTHS peIleHus
n300peTaTe/IbCKUX 3a/]a4, TEXHOJIOTUSI PA3BUTHSI KDUTUUECKOTO MBIIILJIEHYS).



10.

JIuteparypa

T'onbogap651.J1.,Xo0akosFO. B. Xumust.3a/jauHuK,8-1 1Kacchl.
JoponbkunB. 1., A.I".bepexcnas,T.B.Cadxcnesa,B.A. Despanéea. Y HUBepCcalbHbIM3aJaYHUK /1151
noArotoBku K EI'D 1 KOHTpo/IbHBIM paboTam/ yueOGHO-MeToAMYeCcKOe rocobue.- PocToB- Ha-
Hony: JlernoH, 217 c.- (C'otoBumcs k EI'3).
KoponenkoM.B.3afiaunnoopraHnieCcKONXUMUUCMeTOAnYeCKUMUPEeKOMeHJaliusIMUA
ripumepamu pereHuut. M.: UMA-IIpuHT, 48 c.

Ky3bmenkoH.E., MarpaecueBaH.H., Epemun B.B. 3azauu o xumu [ijisi abUTYpHEHTOB:KYPC
TMOBBILLIEHHOW CJI0)KHOCTHY C KOMITBIOTepHBIM NpuioxkeHreM. M.: [Ipocseienue, 191 c.
Ky3sbmenkoH.E. ,EpemunB.B.,[TonkoBB. A. XUMuUsAIAILKO/JIbHUKOBCTaPIIMXK/IaCCOBU
MOCTyMarwLMx B By3bl. M.: [Ipoda, 528 c.
Ky3bmenkoH.E.,EpemunB.B.,ITorikoBB.A.Hauana xumuu.CoBpeMeHHbIN Kyp AJist
MOCTyHaruX B By3el. B21.M.:1-a®efepaTvBHas KHUTOTOpProsas Kommnanus,T.1,448 c.; T. 2,
384 c.

Ky3bmenkoH.E.,EpemunB.B.2000 3aau 1 yripakKHeHUM 10 XUMUU [/1s1 LIKOJIbHUKOB U
abutypueHToB. M.: 1-1 ®eepaTUBHasi KHUTOTOPIoBast KoMmaHwus, 512 c.
KysbmenkoH.E.,EpemunB.B.2400 3aau o XuMuu 1 LIKOJIBHUKOB U ITOCTYMNAKOLUX B
By3bl. M.: Ipoa,560 c.

CemeHos M.H. 3apiaum 10 XUMUU TTOBBIIIIEHHON CJI0KHOCTHU(/1/1s1 abuTypreHTOB). B4
Bbinyckax.J1.:113a-BoJIT'Y, Bbin.1, 16¢.;BbI1.2,16 c.;BbIN.3,16¢.;BbI11. 4,16C.

lupukoe H.A., IlIupukoea O.3.. PacueTHble 3a/ilauu 110 XUMUU (/151 IOJTOTOBKU

K BCTYIIMTeJ/IbHBIM UCTIBITaHUAM). Bosorga: “Pyce”.



KanenpapHo—TeMaTHueckoe IJlaHUpPOBaHNe

10 knacc(1 u.eHedenro,8cez034u.)

Ne Kon-Bo
ypOKa Tema 4acoB DopM KOHTPOJISA [Hara
BeedeHue

1 OO6ipe TpeboOBaHMS K  peIleHUI0 U 1 OTueT 1Mo pellieHHbIM
oopm/IeHHIO 3aza4 o XUMUH. 3aja4am
Knaccugukaiusi  OCHOBHBIX — paCyeTHbIX
3a/la4 C y4eTOM aJrOpyMTMa HUX peLleHHUs.
dusnyeckue BeIUUMHBI M WX eJWHULbI,

TIpUMeHsieMble TIpY PeLleHUH 3a/iay 110
XUMUH.

2 3a7laud Ha HaxOXK[eHWe MOJIeKYyJISIPHBIX 1 OTuer 110 peleHHbIM
¢dopmyn opranuueckux BeiecTB. CriocoObI 3a/a4am
pelueHus. BeiBoz (hopMyJibl BelllecTBa Ha
OCHOBE MaCCOBOM [JJ0/IM 3/1eMEHTOB

3 Pemennie 3asau Ha BBIBOZ, MOJEKYJIIPHOM 1 OTueT No peleHHbIM
¢dopmynbl  BellecTBAa Ha OCHOBE  €ro 3aza4yam
MJIOTHOCTH, OTHOCUTE/IbHOW MJIOTHOCTH IO
rasy (WM MOJISIpHOW Macce) M MacCOBOM
JIOJIA 3/1eMeHTa.

4 Perenvie 3aau Ha BbBIBOJ, MOJIEKYJIIPHOU 1 OTyer 110 peleHHbIM
(opMynbl  BelljecTBa [0 OTHOCHUTETbHOM 3a/a4am
TUIOTHOCTH €T0 TIapOB M Macce, 00beMy Wi
KO/IMYeCTBY BelleCTBa.

5 Pemienve 3agau  Ha BbIBOJ, (OPMYyJIBI 1 OTueT 1Mo pelIeHHbIM
BellleCTBa Ha OCHOBe 00111eli hopMyJIbI 3a/a4am
TOMOJIOTMYECKOT0  psiia  OpraHW4yeCcKUx
COeIMHEeHU.

6-7 | Perenue 33724 Ha HaxoXJeHne 2 OuddepenipoBaHHoe
MOJIEKY/ISIPHBIX ~ (DOpMy/Z1  OpraHh4yecKux TeCTUpOBaHUe
BelleCTB 0 JaHHBIM O  IPOAYKTax
Cropasusi.

8-9 | Pemmienne  3amau  C  KCIIOJ/Ib30BaHWEM 2 OTyeT Mo pelleHHbIM
TOHATUN «MOJIbHasi  [10Jis1», «0ObeMHast 3a/ayam
JlOJIsI», «MOJISIPHAsi Macca CMeCH BelLeCTB».

OmnpefienieHre coCTaBa Ta30BbIX CMeCEH.
Anrebpanueckye criocoObl pereHus
3ajauy NOBBIIIEHHOT0 YPOBHS C/I0)KHOCTH 110 TeMe:
«Yraesogopoans»(10uacos)

10 | Ankanbl. OrnpeziesieHHe COCTaBa CMeCH, BCe 1 OTuUeT 10 peleHHbIM
KOMITOHEHTbI KOTOPOM B3aUMOZeUCTBYIOT C 3a/a4am
YKa3aHHBIMU peareHTaMu

11 | Ouknoankansl . OnipesiesieHre cOCTaBa 1 OTyer 110 pelleHHbIM
CMeCH, BCe KOMIIOHEHTBI KOTOPOU 3ajauyam
BBI00pPOUHO B3aMMO/IEHCTBYIOT C
yKa3aHHbIMU peareHTaMu

12 | Ankensl. OmnpeziesieHle CoCTaBa ra30BbIX 1 OTueT Mo pelleHHbIM

3a/a4am




Ne Kon-Bo

ypOKa Tema 4acoB dopma KOHTpPOJIsA [Hara
cMecei. 3a/layaM

13 | Ankaguensl. OrnipefiesieHle COCTaBa 1 OTyer 110 pelLleHHbIM
HCXOJIHOM CMeCH, Macca KOTOpOu 3a/lauaM
Her3BeCTHa

14 | AnkuHbl. Beruncienus, eciiv BeljecTsa 1 OTyerT 10 pelleHHbIM
Copep>kat npumecu 3azauam

15 | Apomatuyeckue yrieBogoposl. beHzosn. 1 OTueT 1Mo pelIeHHbIM
3a/jauu Ha BbIXOJ, IPOZAYKTA OT 3azauam
TeOpeTUYeCKU BO3MOXKHOIO.

16-18 | 3agaum Ha omnpepesieHUe TIPOJYKTOB 3 OTuUeT 10 peleHHbIM

peakLuii ¥ COCTaB/IeHHe OKHUC/IUTETbHO — 3azauam
BOCCTaHOBUTE/IbHBIX TIPOLIeCCOB,
WAYLIUX B pas/iMyHbIX Cpejax C
y4acThuem Herpe/enbHbIX
yIJIeBOJ0PO/I0B pasHoro
CTpOeHUsI(aJIKeHOB, asKaJJMeHoB,
a/IKUHOB)

19 | 3agauu onpezesieHue MPOAYKTOB peakLiii U 1 OTueT 110 peleHHbIM
COCTaBJ/IeHUs] OKUC/IUTE/IbHO — 3a/a4am
BoccTraHoBUTeNBHBIX MPOLIECCOB, UAYIUX
B pas/IMUHbIX Cpejlax C yyacTueM
apoMaHWYeCKHUX yTIeBOA0POLOB.

3ajayM NOBBIIIEHHOr0 YPOBHSA C/I0)KHOCTH 110 TeMe:
«Kucnopojcojepixaijue opranuueckue Beigecrsa»(10uacoB)

20 | IlpemenbHble  OAHOATOMHbIE  CIUPTHI. 1 OTueT No peleHHbIM
MHoroatomHsle  CriUpThl.  BreruncieHue 3a/lauaM
Maccel  (0OBeMa,  KOJIMUECTBA)MPOAYKTA
peaxkLiu, eC/iu OJJHO U3 pearupyroumx
BeIleCTB /IaHO B U30bITKe.

21 ®eHosbl. BeuncieHus: ¢ UCTI0Ib30BaHEM 1 OTuUeT 10 peleHHbIM
TIOHATHUS «MaccoBasi [j0Jis» PaCTBOPEHHOI'O 3azauam
BelllecTBa. Brlunic/ieHne MaccoBoi 1011
Bell|eCTBa B pacTBOPe.

22 | KapboHui—#KapOOKCUI-CoiepyKaliie 1 OTueT 1o peleHHbIM
coeuHEeHUs (anbJeruibl U KETOHBI). 3ajauam
Bbruniciienre Maccel(00beMa, KOJIMYEeCTBA)

MPOAYKTa peakLyy , eC/IM OJHO U3
pearvpyroIrx BelecTB 1aHO B U30bITKe.

23 | 3agauM Ha orpeziesieHue TPOAYKTOB 2 OTueT 110 peleHHbIM

24 | peakLjui U COCTaB/ieHHe OKUCIUTEIbHO — 3a/lauaM
BOCCTaHOBHUTEJ/IbHBIX MPOL[eCCOB, UAYLINUX
TIPU Pa3/IMUHBIX YCAOBUSIX U B PAa3/IMYHBIX
cpefiax € yyacTveM CIIUPTOB ,a/lb/leruzi0B U
KEeTOHOB.

25 | 3ajauM Ha reHeTUYeCKyo CBS3b 2 OTyer 110 pelleHHbIM

26 | Kucnopogcogepkamux opraHu4eckux 3a/lauam
BellleCTB C OpraHWYeCKMMU BeljecTBaMu
JIPYTUX KJIaCcCOB

27 | 3ajauM Ha HaxoXJeHUe MOJIeKY/IIPHBIX 1 OTyer 110 pelleHHbIM

(hopMy KMUCIOPOACOAep KaIUX

OpPraHN4YeCKHX BellecCTB

3aJjauam




Ne Kon-Bo
ypOKa Tema 4acoB dopma KOHTpPOJIsA [Hara

28 | KauecTBeHHbIe 3a/jauM 110 TeMe: 1 OTuUeT 10 peleHHbIM
«Kucnopoacozpepxkaiiliie opraHu4yeckue 3azauam
BelecTBa». OnpeiesieHe HEM3BECTHBIX
BelLeCTB 10 UX CBOUCTBAM.

29 | YraeBogpl. OcylillecTBIeHHe FreHeTUUeCKUX 1 OTuUeT 110 peleHHbIM
Nepexo/ioB. 3a/ja4am

3ajjaud NMOBBILIEHHOI'0 YPOBHA C/I0)KHOCTH I10 TeMme:
«A30TCOoAepKalye opraHuyeckKue BemecTBa»(54acoB)
30 | AmuHbl OnipefiesieHHe COCTaBa CMeCeH. 1 OTueT 10 peleHHbIM
3azauam

31 | AMUHOKUC/IOTHI. benku. Perienue 1 OTyeT Mo peleHHbIM
KOMOMHMPOBaHHBIX 3afiau. 3ajauam

32 | 3azaun Ha TeHEeTUYEeCKYHO CBSI3b 1 OTuUeT 110 peleHHbIM
A30TCoeprKaljuxX OpraHM4YeCcKUX BeLecTB C 3ajjauam
OpraHUYeCcKWMH BellleCTBaMU JAPYTUX
KJIaCCOB

33 | KauecTBeHHble 33/jlaud IO OpraHUYecKou 1 OTyeT 1o pelleHHbIM
xumun. OnipesiesieHre HeU3BeCTHBIX 3a/a4am
Bel]eCTB MO WX cBoWcTBaM .Perenue
5KCIIepYMEeHTa/IbHbIX 3a/lau Ha
VeHTU(PUKALIMI0 OPraHUYEeCKUX BELLeCTB.

34 | Pemienne KOMOWHHMPOBaHHBIX 337lad  Ha| 1 OTyer 110 pelleHHbIM

OCHOBe U3y4eHHbIX THUIIOB U CII0COO0B
pelleHUs.

3aJjauam




11 kaacc(1u. 8 Hedeto, éce20 34u.)

No Kon-
ypOKa Tema BO ®opMa KOHTpPOJIs Hara
4yacoB
OcHOBHbIE IOHATHS U 3aKOHbI XMMHUM(4 yaca).

1 PacueTel € WCHOAb30BaHMEM  OCHOBHBIX 1  (Otuer 1o pellieHHLIM
MOHATUN XUMMU: «KOJIMUECTBO BellleCTBay, 3aZlauam
«OTHOCUTeJbHAas MOJIeKYJISIpHast Macca,

«MOJISIpPHAasi Macca», «MOJISIDHbIA  00bem»,
«IJIOTHOCTh ~ BeLecTBa»,  «OTHOCHUTEe/bHast
TJIOTHOCTD BeleCTBa MOT rasy»

2 Pacuér OTHOCUTENBLHOW aTOMHOM  MaccChl 1  (Otuer 1o pellieHHLIM
XUMUUECKOTO  3/7IeMeHTa TI0  U3BeCTHbIM 3aZlauam
MacCOBbIM UHMC/IaM €ro HM30TONOB C YYETOM
pacrpocTpaHeHusi UX B Mpupofe. 3ajjauM Ha
orpejiesieHVe XUMHYECKUX dhopmyn
Heoprannueckux BelecTB

3 3ajauy Ha ra3oBble 3aKOHBI (3aKOH ABOrazipo U 1  |Otuer 1o pelieHHbIM
€ro C/Ie[CTBUS, 00beJUHEHHBIN Ta30BbIHA 3aKOH 3a/lauam
botinsi-Mapuorrau I'eit-JItoccaka ¥ ypaBHeHHe
Krnaneiipona-MeH/jeneeBa).

4 PacueTthl C  WCMOb30BaHWEM  TIOHSITHI: 1 (Otuet no peleHHBIM
«MaccoBasi  J0JIsI», «00beMHast  JI0/1s», 3a/lauaM
«MonbHasg  fonis».  OmpezesieHMe  COCTaBa
ra3oBbIX CMeCel M0 XMMUYeCcKUM (opMyiam.

PacTBOpbI U cMecH (5 yacoB)

5 Crioco0mI BbIpa)KeHUS KOHL|eHTpaLviu 1 |Otuer 1o pellileHHbIM
pacTBOPOB. [Tonatue «gnonss» U ee 3a/ilauam
Pa3sHOBUHOCTU. PacyeThbl C UCIOIb30BaHUEM
MOHATUS  «MaccoBasi Jo/1g  BellecTBa B
pactBope». [IpaBrJio CMelIeHusl.

6 PacueTHO-npakTHUecKue 3a/jauM Ha 1 (Otuer 1o pellleHHLIM
TIPUTOTOBJIEHUE pacTBOpOB 3a/jlaHHOMU 3aZiauam
MacCOBOW IO PacTBOPEHHOIO BeleCTBa,

MOJISIDHOW KOHLIeHTpal[uK, KpHUCTa/laoruapaTa
Y BOJIbl, CMellleH’e PaCcTBOPOB.

7 Pacuetsl, cBs3aHHbIe C IepeBOJOM OZHOTO 1 |Otuer 1o pellieHHbIM
BU/Ia KOHLIEHTpaLMY B pyrou. CMelMBaHue 3aZiauam
pPacTBOPOB, COTMPOBOXKAAOILleecs XUMUUeCKOM
peakiyen.

8-9 | PacTBOpUMOCTB BelLleCTB. B3aumocss3b 2 |OTueT 1o pelieHHbIM
TOHSITUA «PaCTBOPUMOCTb» U «KOHLIEHTPALUSI 3aZiauam
pacTBOpOB». 3aJjauy Ha paCTBOPUMOCTh
BeLL|eCTB, CIOCOOHBIX 00pa30BbLIBaTh
KPHCTaJJIOTU/PATHI.

OcHoBHbIe 3aKOHOMEPHOCTH NMPOTeKaHUsl XUMHUUYEeCKHX peaKkLnii.
Pacuerbl mo xumuuecKuM ypaBHeHusiM(14uacos)
10 | PacueTs! 10 TEPMOXUMUUECKUM YPaBHEHUSIM. 1 Otuert 110 pelleHHbIM

3a/jauamM




Ne Kon-
ypOKa Tema BO ®dopma KOHTPOJISA Hata
4yacoB

11 | 3agauu NOBBILIEHHOTO YPOBHS CJI0XKHOCTU Ha 1  |Otuer no pelleHHbIM
teMy “TepMmoxumust”(rippuMeHeHre CleiCTBUS 3a/lauamM
3akoHa ['ecca).

12 | 3amauu Ha BO3MOXKHOCTb TIPOTEKaHUS 1  (Otuet no pelieHHBIM
XUMHUUECKUX peaklni. Pacuer sHTansniu 3a/ja4am
peakuuu. PacueT u3meHeHUs SHTPOIUU B
XUMHUUECKOM nporecce. PacueT n3mMeHeHNUs
sHepruM ['ub0ca peakiyu.

13 | CkopocTh XUMHUUECKOW peakiuu. XUMHUUueckoe 1  (Otuer 1o pellleHHLIM
paBHOBecue. Vcniosb30BaHue MeToza 3a/a4am
CocrapnieHust TaO/IUL] TIPU peLlIeHrH 3aJau Ha
BbluMc/ieHHe KpaBH M cocTaBa UCXOJHBIX U
KOHEYHbIX KOHLIeHTpaLMi KOMIIOHEHTOB
PaBHOBECHOW CHCTEMBI

14 | Borrunc/ieHus CTeTrieHH JUCCOLUALIH, 1  (Otuer 1o pellleHHLIM
KoncranTs! frccoumanmy ,pH pactBopa 3a/auaM

15 | Peakuuu rugponusa coseil. CoBMeCTHBIN 1 |Otuer mno peleHHbIM
ruziposus. HecranapTHble ¥ pacueTHbIe 3a/ja4am
3a/jauM.

16 | KauecTBeHHbIe 1 pacueTHbIE 3a/]JauM 10 TeMe 1 |Otuer 1o pellileHHbIM
“OJIeKTPOJIU3 PaCTBOPOB U PaCIl/IaBOB 3a/lauamM
3J1IeKTPOJIUTOB”.

17 | PacueTbl 06beMHBIX OTHOIIIEHUH ra30B MpPU 1 |Otuer 1o peleHHbIM
XUMHUUECKUX peaKLisx 3aziauam

18 | PacuéThl Macchl BeljecTBa Uik 00beMa ra3oB 1  (Otuer 1o pellieHHBIM
M0 W3BECTHOMY KOJIMYECTBY BellleCTBa, 3aZiauam
Macce WK 00bEMY OJJHOTO M3 YUACTBYHOIIUX
B peakl[iu BelleCTB

19 | Pacuets! Macchbl (06beMa, KOJTMUECTBA 2 |OTueT 1o pelieHHbIM

20 | BewjecTBa) NPOAYKTA peakLyu, eC/M OJHO U3 3a/auam
BellleCTB JJaHO B BH/le PaCTBOpa CO Mpejie/ieH-

HOM KOHI|eHTpaLueu(pOoLeHTHOM, MOJISIPHOM)

21 | Pacuetst macchel (06BeMa, KOTMUECTBa 1 |Otuer 1o peleHHbIM
BemecTBa )IipoJyKTOB peakijyy, eCii OZHO U3 3a/a4am
BEII[eCTB /IaHO B U30bITKe (MMeeT IIPUMeCH)

22 Boluncienus 1o ypaBHeHUsIM, KOrja OHO WU 1  (Otuer 1o pellieHHLIM
HECKOJIbKO BeII|eCTB B3AThbI B U30BITKe. 3a7[auam

23 | PacueTsl MacCcoBOM UM 0ObEMHOM JI0/TH 1 |Otuer 1o peleHHbIM
Brixoza mpogyKTa peakiiu OT TeOpeTUYecKy 3a/a4am
BO3MO>KHOT'O

Kom0uHHpOBaHHBIE 33/1a4l BHICOKOT0 YPOBHS C/I0KHOCTH (9 yacoB)

24 | 3ajaus Ha XUMHYeCKue TIpeBpallleHusi C 1 OTuer 110 peleHHbIM
ydacTMeM CMecell HeopraHUuecKuX BeIllecTB. 3a/auam
OrnpenenieHre  KOMMUYECTBEHHOIO  COCTaBa
cMecH, Bce KOMITOHEHTBI KOTOpOU
B3aMMOJZIEMICTBYIOT C YKa3aHHbIMUA peareHTamMmu

Ne Kon-

ypoOKa Tema BO dopMa KOHTPOJIA [Hara

YacoB




26 HaxoxxgeHrie  MaccoBoi  [0/iM  TIPOAYKTa 1 |Otuer 1o pellieHHbIM
peakijud B PpAacTBOpe TMOCJAe peaklyUd II0 3a/ja4aM
ypaBHEHMIO MaTepHa/IbHOTO OajaHca.
27 | Haxox/ieHrie MaCCOBBIX [[0Jiel paCTBOPEHHBIX 1 |Otuer 1o pelieHHbIM
BellleCTB, OCTaBLIMXCS peareHTOB B PAaCTBOpe 3a/ja4am
T0C/Ie peakLlUy M0 YpaBHEHUIO MaTepralbHOT0
baslaHca
28 | Haxox/eHre MacCOBOM ZI0/M BCeX BellleCTB B 1  |Otuer no peleHHbIM
pacTBoOpe, OCTAaBIIMXCSl  MOC/e peakLyu Mo 3aZiauam
ypaBHEHHMIO MaTepraibHOro OasaHca
29 | OmnpeseneHuie cocTaBa MpO/IyKTa peakiun 2 |OtueT 1o peliieHHbIM
30 | (3a;auu Ha «THUI COMU») 3a/lauaM
31 | HaxoxaeHue Macchl (U 00bemMa)BelrecTBa, 2
32 | KoTopyto HeOOXOAUMO 100ABUTh, UTOOBI
MaccoBas Ipyroro BeleCcTBa YMEeHbIINIaCh
(yBenmumsiach)oorpeieIEHHOrO MPOLieHTa
3a/jauu KOHTPOJ/IbHO-U3MepHUTe/IbHbIX MaTepuasioB EI'D nmo xumumu (2yaca).
33 | Bemmonxenue 3aganuii KM EI'D no xumuu 2
34 | BbInyCKHUKOB CpeHUX

006111e00pa30BaTe/IbHBIX YUPEXKIEHUH
Poccutickoii @efepaliy NpoIUIbIX JIeT
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