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1. MACHOOPT MMPOI'PAMMBI YUEBHOM JUCIIUILIUHBI

1.1.1Jenu u 3adauu, pesyrvmamol oceoenus (3HaAHUS, YMCHHSA)
Ilean: OCBOCHHE BOXXHECHMINIMX 3HAHUH 00 OCHOBHBIX IOHSATHSAX W 3aKOHAX XMMHH, XHMHYCCKOM

CHMBOJIUKE,

- OBJIAICHUC YMCHUAMU HaGHIOI[aTb XUMHYCCKUC ABJICHUA, IPOBOAUTH XUMHYCCKHI OKCIICPUMCHT,
IMPOU3BOJUTE PpaCYCThl HA OCHOBE XMMHUUYCCKHUX (bOpMy.]'I BCHICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX pCaK-

LM

- pa3BUTHE [103HABATEIbHBIX UHTEPECOB M MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEN B Mpoliecce MpoBeie-
HUSI XUMHUYECKOTO JIKCIEPUMEHTAa, CaMOCTOSTEIIBHOTO MPUOOPETeHUsI 3HAHUKW B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;
- BOCIIUTAHHE OTHONIICHHUS K XUMHUH KaK K OJHOMY M3 ()yHIaMEHTAIbHBIX KOMIIOHECHTOB €CTECTBO-
3HAHUSA U 3JIEMEHTY 00IIeueI0BEYECKOM KYIbTYpHI;
- IPUMCHEHUE TOJTYYCHHBIX 3HAHUW ¥ YMEHHIA JJis1 0€30MacCHOTO MCIOJIb30BAHMSI BEUIECTB U MaTe-
pHAaJIOB B OBITY, CEIbCKOM XO31CTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B TOBCE-
JTHEBHOMW >KM3HU, MPEIYNPEKICHUS SBICHUN, HAHOCAILUX BPEJl 3JOPOBBIO YEJIOBEKA M OKPYKaro-

Ieu cpese.
3amayn:

- ¢(OopMHUPOBATh 3HAHUE OCHOBHBIX ITOHATUH U 3aKOHOB XUMMUU;
- BOCIIUTBIBATh OOLIEUETIOBEUECKYIO KYJIBTYPY;
- YY4UTb HAOJII0JaTh, IPUMEHATh NOJIYYE€HHbIE 3HAHUS Ha MPAKTHUKE.

B PpaMKax MMporpamMmabl yqe6H0171 JUCHUITIIMHBI O6y‘IaI-OH_II/IMI/IC$I OCBANBAXOTCAd YMCHHUS U 3HAHUSA

Kon
KOMIIETEHIINHA

VYMmenus

3HaHug

Ha3b16amb W3YYICHHBIC BEIISCTBA IO «TPUBHAIB-
HOI» WINA MEXIyHapOJHONU HOMEHKIIATYype;
onpeoensimy. BaJICHTHOCTh u CTETNeHb
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, THUI XUMH-
YECKOW CBSI3M B COCAUHEHMSIX, 3aps]l MOHA, Xa-
pakTep cpeabl B BOAHBIX PacTBOpax HEOpraHWye-
CKHX COEIUHEHHH, OKUCIUTEIh M BOCCTAHOBH-
TeNb, TPHHAIC)KHOCTh BEIIECTB K Pa3IMIHBIM
KJIaccaM OpPraHHYECKUX COCIMHEHHIH;
Xapakmepuzoeamy. AIEMEHTBI MaJbIX
MEPUOJIOB TI0 WX TOJOXKCHHUIO B TEpHOIHYC-
ckoii cucreme J[.M.MenneneeBa; o0mue XuMmude-
CKHE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKHX U OpPraHWYECKHX CO-
CIMHCHW; CTPOCHHE W XHMHUYECKHE CBOWCTBA
M3YYEHHBIX OPTaHUYECKHX COCTUHEHU,
00bsiCHAMb. 3aBUCUMOCTh CBOWCTB BEIIECTB OT
WX COCTaBa W CTPOCHUS; MPHPOILY XUMHUYCCKOH
CBs3M (MOHHOM, KOBAJEHTHOM, METAJIMYECKOM),
3aBHCHUMOCTh CKOPOCTH XHMHYECKOW peakiiu H
MOJIOXKCHUST XMMHUYECKOTO DPaBHOBECHS OT pas-
JYHBIX (PaKTOPOB;

. BbINOIHAMG  XUMUYECKUU  IKCHEePUMEHM
M0 PAaclo3HABAaHWIO BAKHEHWITUX HEOpraHude-
CKHX ¥ OPTaHUYECKHNX BEUIECTB;

. npoeooums CaMOCTOSITENIBHBIN  TOUCK
XUMUYECKOH WHQPOpPMAIUU C UCIOIb30BAHUEM
pPa3IMYHBIX HCTOYHHKOB (HAYYHO-TOMYJISPHBIX
W3JIaHAN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WurepHera);  UCHONB30BaTh  KOMIIBIOTEPHbIE
TEXHOJNIOTHH JIsi  00paboOTKM W  Iepenadu
XUMHYECKOH WHPOPMALIUU U €€ MPEICTABICHUS B
pa3IM9IHbIX hopMax.

BadiCHelUe XumMuiecKue NnOHAmMuUs. BEIIECTBO,
XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa, OTHO-
CUTEJIbHbIE ATOMHAS M MOJIEKYJIIpHAsl MaccChl,
WOH, aJUIOTPOIHUs], U30TOIbI, XUMUYECKas CBA3b,
3JIEKTPOOTPULIATEIbHOCTh, BAJIEHTHOCTL, CT€-
MeHb OKHUCJIEHUs, MOJb, MOJSIpHas macca, Mo-
JSIpHBIA 00BEM, BEIeCTBa MOJICKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPHI, 3JIEK-
TPOJIUT M HEDJIEKTPOJUT, DJIEKTPOJIUTHUECKAS
JIACCOIUAINAS, OKHUCIUTEIh U BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTaHOBJCHHE, TEIIOBOW 3(-
(heKT peaknuu, CKOPOCTh XUMHYECKON pPeaKIny,
KaTajuu3, XMMHUYECKOE PaBHOBECHE, YIIEPOAHbII
CKeneT, (pyHKIMOHAIbHAS TPyIIa, H30MEpus,
TOMOJIOTHS,

* OCHOBHble 3AKOHbI XUMUU. COXPAaHEHUS Mac-
Chl BEUIECTB, MOCTOSIHCTBA COCTaBa, MEPUOIU-
YECKUM 3aKO0H;

* OCHOBHble MmMeopuu XUMUU. XUMUYECKOH
CBSA3H,  OJEKTPOJIMTUYECKON  JUCCOLHUAlNH,
CTPOEHUS OPTraHUYECKUX COEIMHEHUM;

* gadicHelwue gewjecmea U Mamepuansl. Oc-
HOBHBIE METaJUIbl U CIUIaBbl, CE€pHas, COJIAHAL,
a30THas U YKCyCHasl KUCJIOTBI; IIEJI0YH, aMMHU-
aKx, MUHEpallbHbIC YIOOpEHHs, METaH, JTHIICH,
aleTHIeH, OE€H30JI, 9TAHOJI, KUPBI, MbUIA, TIIO-
KO3a, caxapos3a, Kpaxmall, KIeTdaTka, OeNKH,
HUCKYCCTBEHHbIE U CUHTETHYECKHUE BOJIOKHA, Ka-
Y4YKH, TJIaCTMACCHI.
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1.1.Mecmo oucyunaunwvt ¢ cmpyxmype IHIICC3.

[Iporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOW MpOrpamMMbl 00IIe00pa3oBaTeIbHON yueOHOM
JUCITUTUIMHBL «XUMUS» 1715 TPO(hEeCCUOHATBHBIX 00pa30BaTeIbHBIX OpraHu3anuii. PekomenmoBana
®denepalibHBIM TOCYIapCTBEHHBIM aBTOHOMHBIM yupekaeHrueM «DeepaabHblii HHCTUTYT Pa3BUTUS
oOpazoBanus» (PI'AY «®UPO») B kauecTBE IPUMEPHOU MPOrpaMMBbl ISl pealu3aliid OCHOBHOM
npodeccuoHalibHON oOpa3oBarenbHOl nmporpammbl CITO Ha 6a3ze ocHOBHOTO 001Iero oOpa3oBaHUs
C TIOJTyYeHUeEM cpeHero odmiero oopasoBanus. [Iporokon Ne 3 ot 21 utons 2015 r. Perucrpanuon-
HbIi HoMep perieH3un 385 ot 23 utons 2015 r. PI'AY «OHUPO»

[Tporpamma o Y1 «Xumus» sBISETCS 4aCTbIO 00pa30BaTENbHOM MPOrpaMMBbl TOJTOTOBKH CIICIH-
aJMCTOB CpeHEero 3BeHa 1o crnenranbHocTsIM: 15.02.08 Texnosorus MammHoctpoenus; 23.02.03
TexHuueckoe 00CTYKMBAHUE U PEMOHT aBTOMOOWIBHOTO TpaHcnopTa; 27.02.02 Texuudeckoe pe-
ryivpoBaHue u ynpasiaeHue kadectBoM; 09.02.03 IIporpaMMmupoBaHHE€ B KOMIIbIOTEPHBIX CHCTE-
Mmax; 22.02.03 JluteitHoe NpOM3BOJACTBO YEPHBIX U LBETHBIX MeTaios; 22.02.06 CapouHoe mpo-
M3BOJICTBO B YaCTH OCBOCHHUS 00111€00pa30BaTeIbHOM MOATOTOBKH.

1.2.Konuuecmeo uacoé na oceoenue npocpammuol
MakcumanbHas ydeOHas Harpy3ka oOydJaromerocs - 158 vac., B ToM 4ucie:
OO6si3atenbHas ayauTopHas yueOHast Harpys3ka ooyuatomerocs - 108 yac.;
caMmocTosiTeNbHas pabora oOyvarorerocs - S0 yacos.
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUIIINHBI
2.1.06wem u suovl yueonou pabomer (hpopma 00ydeHHI: OTHAsN)

Bun yuebHoit paboTbl O06beM yacoB
MakcumanbHas yueOHast Harpy3ka (Bcero) 158/108*
O6s13aTenbHas ayiuTopHas yuebHasi Harpy3ka (Bcero) 108/108*
B TOM YHCIIE!
TEeOpeTuUecKoe o0ydeHue 80/80*
nabopaTopHbIE PaOOTHI -
NPAKTHYECKHE 3aHSTUS 28/28*
CamocrosiTenpHas paboTta oOydaromierocs (Bcero) 50
e [IpopaboTka y4eOHOrO MaTepHuala ¢ MCIOJIb30BaHUEM PECYPCOB YUeOHO- 50
METOAMYECKOTO M HH()OPMAITHOHHOT'O 00ECTICYCHUS JUCIUTUINHBL,
e [TonroToBka K ycTHOMY OIIpOCY;
e [TonroToBKa K TECTUPOBAHUIO;
e BEIITOJIHEHUE paCYETHBIX 3a/1aHMI;
e [TonroToBKa K BHIMOJHEHUIO MMPAKTHYECKUX PadoT;
e [lonroroBka k caade audepeHIIMPOBAHHOTO 3a4eTa

Texywuii KOHmMpoab 3HAHUL 8 (hopMe BBITIOIHEHHS MPAKTHYECKUX PabOT, TECTOBBIX 3aJ[aHUH,
YCTHOTO OTpoOca, pelieHue 3a1ad, MOAr0TOBKa K crade auddepeHnnpoBanHoOro 3a4yera
IIpomesicymounas ammecmayus 6 popme oughgepernyuposannozo 3avema

* B cimy4yae HEOOXOAMMOCTH MCIOJIB30BaHUS B Y4EOHOM IIpOIecce YaCTUYHO/ MCKIIFOUUTENBHO JIUCTAaHIIMOHHBIX 00pa-
30BaTeNbHBIX TEXHOJIOTHI - KosnuecTBO yacoB padotsl [TI1C ¢ oOyuaromMucs B AUCTaHIIMOHHOM (OopMaTe ¢ mpuMe-
HEHHMEM 3JICKTPOHHOTO 00yUYCHHUS.
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2.2. Temamuueckuil nian u cooepaicaniue

HaumenoBanue CozepxxaHue yaeOHOro MaTepraia, MPaKTHIECKHE 3aHATHS, CaMOCTOSTeNbHas padoTa 00yJaroNmHXCst O6beM YpoBeHb 0CBO- dopma Teky-
pa3fcioB U TEM JacoB CHU 1Er0 KOHTPOJISA
1 2 3 4 5
2 ceMmecTp
Paznmen 1. 18
Bgenenue B
Kypc o01eit
XUMHU
Tema 1.1 Conepxanue y4eOHOrO MaTepHuaa: YcTHbii
CrtpoeHnue Mogenu cTpoeHHs aToMa. DJIEKTPOHHBIC 00Jlaka M aTOMHBIC OpOUTaIU. DICKTPOHHAS KOH(UTYpalus atoMa U onpoc, Te-
aToma HOHA CTHpPOBaHUE
Teopernueckoe oOydeHme 2 1
[IpakTrdeckue 3aHATHS -
CamocrosrenbHas paboTa 00ydJaromuxcs 2
Tema 1.2 Coneprxanne yd4eOHOTO MaTepHana: YeTHbli
Ilepuoguue- | Ilepuoauueckuii 3akoH u [lepuoguueckas cucrtema xumudeckux aieMeHToB [[.M.Menneneesa. Metamisl u He- ompoc, Te-
cKas cucTteMa | MeTalurel. MIX pacmornoxenune B Tabmuie. CBoiicTBa 31eMeHTOB. MI3MeHEHHE CBOMCTB AIIEMEHTOB B IEPHOAAX U CTHpPOBaHUE
XUMHYECKUX | TJIABHBIX IMOJTPYTIIAX. 2
SJIEMEHTOB Teoperndeckoe oOydeHNe 2
A Mennene | IIpakTudecKue 3aHATUS 2
€Ba CamocrosrenbHas paboTa 00yJaromuxcs -
Tema 1.3 Coneprxanne y4eOHOTO MaTepHana: YerHblit
Xumudaeckne | OCHOBHBIC BHIIBI XUMHUYECKUX CBs3eil. KoBaneHTHas xuMudeckas cBs3b. MOHHas XuMu4eckas CBsi3b. MeTamin- orpoc, Te-
CBSI3U yeckasi XUuMUYeckasi cBsi3b. BopoponHas xumuyeckast cBsi3b. XapakTepUCTHKU cBsizeil. [Ipumepsl BemiecTB c CTUpPOBaHUE
JAHHBIMY BHJAMU XUMHUYECKHX CBsA3ei. Pu3nueckue CBOMCTBA BEIECTB. 2
Teoperndeckoe oOyueHue 2
[IpakTHyeckue 3aHATHS 2
CamocrosrensHas paboTa 00ydaromuxcs 2
Tema 1.4 Conepxanre yueOHOTO MaTepuana; YcTHbli
CreneHb Crenenp okucieHus. MakcuMallbHasi 1 MUHUMAaJbHas CTETeHb OKUCIEHUSI XUMUYECKOTO dJeMeHTa. [Ipomexy- oTIpoC, Te-
OKHCJICHHS 1 | TOYHBIE CTETIeHH OKucleHus. OmnpeneseHne CTeNeHb OKUCICHHSI XUMHUYECKAX DJIEMEHTOB B Pa3IUYHBIX Bellle- CTUpOBaHUE
BaJICHTHOCTh | cTBax. BaseHTHOCTh. Onpeieienre BaJCHTHOCTH XUMHUYECKHX 2JIEMEHTOB B BEIIIECTBAX. 2
Teopetnueckoe o6ydeHne 2
IIpakTHueckue 3aHsATUS -
CamocrosrenpHas paboTa 00ydJaromuxcs 2
Paznen 2. Oc- 100
HOBBI HEOpra-
HUYECKOU U
(u3ngeckoi
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XUMHHU

Tema 2.1. Oc- | Conepxanne y4eOHOTO MaTepHana: YcTHBIH
HOBHbIE Kac- | Okcuasl. XapakTepucTuKa Kinacca. Tumbl okcnmoB. Pusndeckne M XUMHIECKHE CBOMCTBA OKCHIOB. CrocoObI orpoc, Te-
CBI HEOPTAHH- | MOJTYYEHHS U IPUMCHECHHE. CTHPOBAHHE,
YEeCKHX CO- OcHoBaHud. XapakTepucTHKa kiacca. Tumbel ocHoBaHuil. dusnyeckue M XUMHUYECKHE CBOIICTBA OCHOBaHMH. pelieHue
eIMHeHUI CnocoObl oy4eHHs ¥ IPUMEHEHHE. 3a1a4
Kucnorsl. Xapakrepuctuka kinacca. Tumnsl kucinor. Gusnyeckne U XUMHYECKUE CBOMcTBa KUCIOT. Croco0bl 1o-
JydeHUs U IPUMEHEHHUE.
Conu. XapakrepucTuka kiacca. Tumsl coneil. dusnueckue U XUMUUeckue cBoiicTa conei. CrocoOsl momyde-
HUS U IPUMEHEHUE.
Teopernueckoe oOyucHHUE 6
[TpakTryeckne 3aHATHA 2
CamocrosrenbHas paboTa 00ydJaromuxcs 4
Tema 2.2. Coneprxanne yd4eOHOTO MaTepHana: YeTHbli
Huccommanms | Jlucconuanust. DNEeKTPOIUTHI U HEAIEKTPOIUTHL. TEeopHst 3IIEKTPOIUTHYECKOH qUCCOMauy. [ uaponus conei. orpoc, Te-
urugponn3 | Cpena pactBopa. Mi3sMeHeHHe OKpacKH MHIMKATOPOB B 3aBHCHMOCTH OT CPEJIbl pacTBOpa. CTHpOBaHNE
BEIIECTB Teoperndeckoe oOydeHHe 4
[TpakTryeckue 3aHATHA 2
CamocrosrenbHas paboTa 00ydJaromuxcs 2
Tema 2.3. Coneprxanne yd4eOHOTO MaTepHana: YeTHbli
Onextponu3 | Onekrpons. Dnexrpoasl. Karon u anon. KarogHo-aHogHOE MpocTpaHCTBO. DIETPOIIN3 PACTBOPOB H PACIIIIABOB. orpoc, Te-
Teopernueckoe obyueHne 2 CTHUPOBaHUE
[TpakTHyeckne 3aHATHS -
CamocrostenbHas paboTa 00ydJaronmxcst -

Tema 2.4. Coneprxanne y4eOHOTO MaTepHana: YerHblit
CkopocTb [onsiTHe 0 CKOpOCTH XUMHYECKOH peakiuu. PakTopsl, BIUSIONINE HA CKOPOCTh XMMHUECKOH peakiun. [IpaBnito orpoc, Te-
xumudeckoit | Bart-T'ogda. CTUpOBaHUE

peaxImu u CMereHne XMMHYECKOTO paBHOBecHd 1o nmpuHiumy Jle-Illatense. @akTophl, BIUSIOMNE HA CMEIEHHE XHMUYe-
CMeIleHHe CKOTO PaBHOBECHSL.
XUMHYECKOro | Teopernueckoe oOyueHHe 4
paBHOBecUs [IpakTudeckue 3aHATH 2
CamocrosrenbHas paboTa 00ydJaromuxcs 2
Tema 2.5. Conepxanne yaeOHOT0 MaTepuana; YcTHbli
Bopopon u Bonopona. Ilonoxenue B I[lepuoanueckoit cucteme xumuueckux sneMeHToB .M. .MenneeBa. dusznueckue u omnpoc, Te-
ero cBoiicTBa | XmMHYeckue cBoHcTBa. CrIocoObI MOTydeHHs U IPUMEHEHHE. CTHpOBaHUE,
Teoperndeckoe oOyueHue 2 pelnieHne
IIpakTHueckue 3aHsATUS - 3aga4
CamocrosrenbHas paboTa 00ydJaromuxcs 2
Tewma 2.6. Conepxanne yaeOHOTO MaTepuana; YcTHbli
Tasiorensl u | I'anorensl. Ilonoxenue B Ilepuonnyeckoil cucteme xumuueckux snemMeHToB J .M. .MennneeBa. @usnyeckue u onpoc, Te-
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uXx cBoiicTBa | XMMHUecKHe cBoicTBa. CocoObl MOTydeHHs ¥ MPUMEHEHHE. CTHPOBAHHE,
Teopernueckoe oOyueHme 4 pelieHue
[IpakTrdeckue 3aHATHS 2 3a1a4
CamocrosrenpHas paboTa 00ydJaromuxcs 2
Tema 2.7. Coneprxanne yq4eOHOTO MaTepHaia: YcTHBIH
Xampkorensl | OOmas xapakTepucTuka xaabkoreHoB. Cepa u ee coennHerns. Jnokcun ceprl. CepHas kucioTa. [Ipon3BoacTBo orpoc, Te-
CEpHO KUCIIOTHL. CTUpPOBAaHHUE,
Teopernueckoe oOyueHNe 2 peuienue
[IpakTuueckue 3aHsATH - 3a1a4
CamocrosrenpHasi paboTa 00yJaromuxcs 2
Tema 2.8. Coneprxanne yd4eOHOTO MaTepHana: YeTHbli
Onementsl V| O0mias xapakTepucThka. A30T U ero coeauHeHus. Ammuak. IIpon3BonctBo ammuaka. HUTPUTBI U HUTpATHI. OIIpoC, Te-
rpynnsl [Tle- | A3oTHast kuciora M ee B3aumojelcTBue ¢ Metaymamu. Pocdop u ero coeaumHenus. Amnorponus ¢ocdopa. CTUPOBAHHUE,
puoaunyeckoii | @ochun. OprodochopHas kucnoTa u Gocharel. Y 100peHHS HAa OCHOBE COCTUHEHHI a30Ta. pelieHue
CUCTEMBI Teopernueckoe o0yueHne 2 3a7a4
IIpakTuueckue 3aHATHUSL -
CamocrositenbHast paboTa 00ydaronuxcst 2
Tema 2.9. Coneprxanue y4eOHOrO MaTepHuaa: YcrHblid
OnemenTtsl IV | OOmIas xapakTepucTUKa. YTICPOI U €ro COSAMHEHUs. AJIOTpOnHs yriepoaa. MOHOOKCHI U THOKCH YTIIIepO- omnpoc, Te-
rpynmnsl [le- | ma. YrompHas kucioTa u ee conu. Kpemuuit u ero coequnenus. J{nokeun kpemuus. KpemHueBas kuciora u ee CTUpPOBaHUE,
puonmueckoit | cosu. IIpon3BoaCcTBO CTEKIA pemieHue
CHUCTEMBI Teoperndeckoe oOydeHUe 2 3a1a4
[MpakTHyeckne 3aHATHS -
CamocrosrenbHas paboTa 00yJarommxcs 2
Tema 2.10. Coneprxanne y4eOHOTO MaTepHana: YerHblit
AnromuHUR 1 | AMIOMUHHA ¥ ero mosoxxeHue B [lepuommueckoii cucreMe. AmdorepHocTs. CoenuHeHuUs amroMuHAL. OKCHIT omnpoc, Te-
ero cBoiictBa | amomuHHA. [IponsBoactso amomunust. IlpuMeHenne. CTHpPOBaHUE,
Teoperndeckoe oOydeHUe 4 pelieHue
[IpakTuueckue 3aHsATHS 2 3ajaa4
CamocrosrenpHas paboTa 00yJaromuxcs 2
Tema 2.11. Coneprxanne y4eOHOTO MaTepHana: YerHblit
Hlenounsle u | OOmas XapakTepUCTHKA MIEIOYHBIX U IIEIOYHO-3EMEJIBHBIX MeTAIOB. PU3MUecKne U XMMHUUECKHE CBOMCTBA. orpoc, Te-
HIETI0YHO- Cnoco0bl nosy4eHHs ¥ IPUMEHEHHE. CTHpOBaHHE,
3EMEIIbHBIC Teopernueckoe obyueHne 2 pelieHue
MCTAJLIbI [IpakTHyeckue 3aHATUS - 3a1a4
CamocrostenbHas paboTa 00ydJaronmxcst 2
Tema 2.12. Coneprxanue yueOHOTO MaTepHuaia: YcTHbI
Coenunenns | O6mas xapaktepuctuka xpoMa. CoelMHEHHS XpoMa B CTETIEHU OKHUCIeHHS +2,+3,+6. XpoMaTsl U AUXPOMATHI. 011poc, Te-
Xpoma KagecTBeHHBIE peakiiy 00HAPY>KEHHUS XpOMa B paCTBOPAx CTHpOBaHUE,
Teoperndeckoe oOyueHue 4 pelieHue

®opma A

cTp. 7 u3 26




[TpakTHyeckue 3aHATHS 2 3ama4
CamocrosrenbHas paboTa 00ydJaromuxcs 2
Tema 2.13. Coneprxanne yqeOHOTO MaTepHaia: YcTHBIH
Coenunenns | OO0mas xapakrepucTika Mapranna. CoelMHEHUS MapraHia B CTEIIeHH OKHCIeHus +2,+4,+6,+7. MaHranatsl u orpoc, Te-
MapraHna nepManraHatel. KagecTBeHHbIE peaknuy 00HApY KEHHs MapraHiia B pacTBopax CTHPOBAHHE,
Teopernueckoe oOyueHNe 4 peuieHue
[IpakTuueckue 3aHsITHs - 3a1a4
CamocrosrenbHasi paboTa 00ydJaromuxcs 2
Tewma 2.14. Coneprxanne yq4eOHOTO MaTepHaa: YcTHBIH
Coenunennst | OOmast xapakrepuctuka xeie3a. CoelMHEHUs XkKeye3a B cTerneHu okucienus +2,+3,+4,+6. @eppursl u deppa- 0IIpoC, Te-
xKeJesa Thl. KauecTBeHHBIE peakiiun 00HaApY)KEHHs JKeJie3a B pacTBOpax CTHpOBaHUE,
Teopernueckoe 0OyucHHE 4 peuieHue
IIpakTHueckue 3aHATUSA 2 3a71a4
CamocrosiTenpHast paboTa 00ydaronuxcst 2
Tema 2.15. Coneprxanue y4eOHOrO MaTepHuaa: YcrHblid
Coenunenuss | Ob6mas xapakrepuctuka cepedbpa. Coenunenus cepedpa. Cepedpo kak KOMILIeKcooOpa3oBateb. KauecTBCHHBIC oTpoc, Te-
cepebpa peakuuu oOHapyKeHHs cepedpa B pacTBOpax CTHpOBaHUE,
Teopernueckoe 00yueHne 2 pelieHue
[TpakTHyeckue 3aHATHS - 3a71a4
CamocrosiTenbHast paboTa 00yyaronuxcst 2
Tema 2.16. Coneprxanue y4eOHOrO MaTepHuaa: YcrHblid
Coenunennst | O6mast xapakrepuctruka meau. CoeiMHEHUs] MeM B CTENeHU okucieHus +1,+2. Meap kak KOMIIJIeKcooOpa3oBa- orpoc, Te-
Menu tesib. KauecTBeHHBIE peakiy 00HAPY>KEeHHSI MEIM B pacTBOPax CTHpPOBaHUE,
Teoperndeckoe oOydeHUe 4 pelieHue
[MpakTHyeckne 3aHATHS 2 3a1a4
CamocrosrenpHas paboTa 00yJaromuxcs 2
Paznen 3. Op- 10
raHu4decKas
XUMUsL. Yriie-
BOJIOPOJBI
Tema 3.1 Coneprxanne y4eOHOTO MaTepHana: YerHblit
[Mpenensuble | ®opMupoOBaHME OPraHNYECKONH XUMUH Kak Haykd. [Ipenqmer oprannueckoii xuMun. Teopust cTpoeHHs opraHnyie- orpoc, Te-
yrieBogopo- | ckux coemuHeHWit A. M. ByrtiepoBa. CtpoeHme opraHuuecKHx coeAuHeHwid. Pagukanpl. DyHKIIMOHATBHBIC CTHpOBaHUE,
JIbI rpymmsl. ['omonormueckuii paa. I'omonorn n n3omepsl. HomeHknatypa opranndeckux coequaenuil. Kiaccudu- pelieHue
Kalusi OpraHuYeCcKuX COeqUHEHU. 3a71a4

DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOeHHUE aJikaHoB. [ oMmonornyeckuit psin. Homenknarypa u nzomepus. Ou-
3UYECKUE u XAMUYECKHUE CBOMCTBa AJIKAHOB. Peakuus 3aMEIIEHUSI.
Ilonyuenue v NpUMEHEHUE AIIKAHOB.

Huknoankansl. CTpoeHHe MOJIEKYJ, roMojoruueckuid psj. Haxoxaenue B npupojae. Gu3nueckue 1 XUMHUUECKHE
CBOMCTBA.
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Teopernueckoe oOyueHme 2

[IpakTrdeckue 3aHATHS 2

CamocrosrenpHas paboTa 00ydJaromuxcs 2
Tema 3.2. He- | Conepxanne yaeOHOTO MaTepuana: YcTHBIH
mpenensHple | AJKEHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE alkeHOB. ['omonormueckuii psa. Homenkmartypa. U3o- o1mpoc, Te-
YTJIEBOJOPO- | MEpHsL: YIIEPOIHON LEMNH, MOJI0XKEHHUS KPaTHOW CBA3H, yuc-, mpaHc-u30Mepus. XMMHUYECKHE CBOMCTBA: TPHCO- CTHPOBAHHE,

Tl €IMHEHMS, PeaKIMKU OKUCIIEHUs, MonuMepuszanuu. [Ipasuno Mapkosnukosa. IlonydeHue u mpUMeHeHHE ajKe- pelieHue

HOB. 3a7a4

Anxanuensl. Ctpoenue. @U3NKO-XUMUUECKUE CBOICTBa, puMeHeHue. IIpupoaHblil kayuyk.

AJNKUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME alleTuieHa. I'omonoru u uzomepsl. Homenknatypa. @u-

3M4ECKUE U XUMUUeckue cBoiicTBa. Peakuuu npucoequnenus. [lonyuenue. [Ipumenenue.

Teoperndeckoe oOydeHNe 2

[TpakTryeckne 3aHATHA -

CamocrosTenbHas paboTa 00ydJaronxcst -

Tema 3.3. Coneprxanne yd4eOHOTO MaTepHana: YeTHbli
Apomatmde- | DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTpoeHKe OeH3oua. Vizomepus n HoMeHknaTypa. Pusndueckne 1 XUMHIECKHE orpoc, Te-
CKHE yTJIeBO- | cBoiicTBa OeH3oma. ['omonorn Genzona. OCOOEHHOCTH XMMUYECKHX CBOHCTB TOMOJIOTOB O€H30i1a Ha IpUMEpe CTHPOBAHHE,

JOPOJIBI Tonyona. ['eHeTHdIecKas CBA3b apOMATHIECKUX YTIICBOIOPOAOB C APYTUMH KIACCAMH YIIIEBOJIOPOIOB. pemieHue
Teoperndeckoe oOydeHme 2 3a1a4
[TpakTHyeckne 3aHATHS -
CamocrosTenbHas paboTa 00ydJaronmxcst -
Paszgen 4. 26
Opranunueckas
xumus. Kuc-
JI0POI0CO-
JeprKaliue
OpraHu4ecKue
COEJITHEHUS
Tema 4.1 Conepxanne yueOHOTO MaTepuana; YcTHbli
CrupTsl OpxHoaToMHBIE TIpefienbHbIe cUpTh. CTpoeHne MOJeKyl, (pyHKIMOHANbHAs Tpynmna. Bogopoanas cBsa3p. M30- 011poc, Te-
Mepusi 1 HOMeHKJatypa. CBoicTBa MeTaHONa (3TaHONA), TMOJlydeHHEe M NpuMeHeHne. Puznosorundyeckoe Jei- CTUPOBAaHUE,
CTBHE CHUPTOB HA OPraHU3M 4eloBeKa. I 'eHeTndeckas CBA3b OJHOATOMHBIX MPEJEIIBHBIX CIUPTOB C YIIIEBOJO- pelieHue
pojaamu. MHOroaToMHbI€ CIMPTHI. DTUIEHIIIMKOIb, rulepud. CBOICTBaA, NPUMEHEHHE. 3a1a4
Teoperuyeckoe o0yueHue 2
[IpakTryeckue 3aHATUS 2
CamocrositenbHas paboTa 00ydJaronmxcst 2
Tema 4.2 ®e- | Copepxanue yueOHOTo MaTepuaa: VYcTHbIi
HOJIBI ®enonbl. CtpoeHne MolieKydIsl ¢peHosa. OpueHTalys BHOBb BBOAUMBIX 3aMectutenell B eHone. CBoiicTBa de- orpoc, Te-
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HoJya. TokcHIHOCTH (heHoNa u ero coenuHeHuil. [IpumeHenne dperona. CTUPOBaHUE
Teopernueckoe oOyueHme 2
[IpakTuueckue 3aHsATHS -
CamocrosrenpHas paboTa 00ydJaromuxcs 2
Tema 4.3. Coneprxanne yq4eOHOTO MaTepHaia: YcTHBIH
Anpnerunst u | Anspernapl. CtpoeHne Monekyns! (opmanpaeruna. OyHKIMOHAIBHAS Tpynma. M3omMepuss ' HOMEHKJIATYypa. orpoc, Te-
KETOHBI Ou3NKO-XUMHIECKHE CBOWCTBA anmbJAeTui0B. POopManpAeru U aneTanbJeruy; ModydeHne u npuMeHenune. Ke- CTHpOBaHNE
TOHbI. PU3NKO-XMMUYECKHE CBOUCTBA KeTOHOB. [IpuMeHeHMe.
Teopernueckoe 00yueHne 2
[TpakTHyeckue 3aHATHS -
CamocrosiTenbHast paboTa 00yyaronuxcst 2
Tema 4.4. Coneprxanue y4eOHOrO MaTepHuaa: YcrHbii
Kap6onoBsie | OmHOOCHOBHBIE TpesielibHbIE KapOOHOBBIE KUCTIOTHI. CTpoenue monekyn. dyHkuuoHanbHas rpynmna. U3omepus omnpoc, Te-
KUCJIOTBHI M X | U HOMeHKsaTypa. CBoicTBa KapOOHOBBIX KUCIOT. Peakuus stepudukanmu. [TonyueHne kapOOHOBBIX KHCIOT U CTHpOBaHUE
NpOU3BOJHBIE | mpuUMeHeHue. KpaTkue cBeieHHs O HenpenesbHbIX KapOOHOBBIX KHCIOTaxX. |'eHeTndeckas CBsi3b KapOOHOBBIX
KHCJIOT ¢ APYTUMHU KJIacCaMH OPraHUYECKUX COeTMHEHUH.
CnosxHbIe 3UpPHI: CBOUCTBA, TOIyYEeHHUE, IPIMEHEHHE.
Kupsl. Ctpoenue xupo. XKupsl B npupoe. CpoiictBa. [Ipumenenue.
Teoperndeckoe oOydeHme 2
[TpakTryeckue 3aHATHA 2
CamocrosrenbHas paboTa 00ydJaromuxcs 2
Tema 4.5. Y1- | ConepxaHue y4eOHOTO MaTepHana: YerHblit
JIEBOJIBI I'mroxoza. Ctpoenne monekynsl. OnTudeckas (3epkanbHas) mzomepusa. Opykroza — u3omMep rioko3bl. CBoii- orpoc, Te-
cTBa I0K03bl. [Ipumenenne. Caxaposa. Ctpoenue Mosiekyibsl. CBoiicTBa, mpuMenenne. Kpaxmai n mesumonosa CTHpOBaHNE
— IPEICTABUTEIHN MIPUPOIHBIX MoauMepoB. Peakuns nonmkonaeHcanuy. Gu3ndeckre 1 XMMUIECKHUE CBOMCTBA.
Haxoxnenne B npupose. IlpumeHenne. AneratHoe BOJOKHO.
Teopernueckoe oOyueHNE 2
[MpakTHyeckne 3aHATHA 2
CamocrosrenbHast paboTa 00yJaromuxcs 2
Pazmen 5. Op- 4
raHu4ecKas
XUMUS. A30T-
coJieprKanie
OpraHnYecKre
COEIIMHEHUS
Tema 5.1. Conepxanne yaeOHOTO MaTepuana; YcTHbIid
AMUHBL. Crpoenue monexyn. AMuHorpynmna. du3zndeckue 1 xuMudeckue cBoiictsa. CTpoeHue MOJIEKyNbl aHUINHA. B3a- OIIpOC, Te-
AMMHOKHCIIO- | UMHOE BJIMSIHHE aTOMOB B MOJICKYJIe Ha IpUMEpe MOJIEKyJIbl aHmHa. CBoiicTBa aHuinHa. [IpuMeHeHne. CTHpOBaHUE
T ¥ OenKku | AMHHOKHCIOTHL. M30Mepus u HoMeHKnaTypa. CBoiicTBa. AMHHOKHCIIOTH Kak aM(OTepHbIe OpraHu4ecKHe Co-

CAUHCHUA. HpI/IMeHCHI/IC. I'eHeTn4yeckas cBSI3b aMHUHOKHCIIOT C APYTruMH KJjiaCCaMM OPraHnv4CcCKux COGHHHCHHﬁ.
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Benkn — npupomasie momumepsl. CoctaB U cTpoenue. Ou3ndeckne u XUMHUIecKue cBoiicTBa. [IpeBpamenne
0eTKOB B OpraHM3Me. YCIEeXH B M3YUCHHU M CHHTE3e OelKoB. XUMUS H 30pOBbe denoBeka. Jlekapcrsa. IIpo-
0JIeMBI, CBA3aHHbIC C IPUMEHEHHUEM JICKAPCTBECHHBIX ITPENapaToB.

Teopernueckoe oOyueHNe

[IpakTuueckue 3aHsATH

CamocrosrenbHasi paboTa 00ydJaromuxcs

Audpdepen-
LIAPOBAHHBIN
3a4eT
Ilepeuenp CrpocHue atoMa. ATOMHBIC OpOUTAIIH.
BOIIPOCOB U DneKTpoHHAs POopMyIa aToMa.
3a7aHul K DIeKTPOHHAs CXeMa aToMa.
muddepenun- | I'papuueckas cxema aroma.
pOBaHHOMY [epronmdeckas cucteMa XuMudeckux 3neMeHToB J[.M.Menneneesa. [leproast u rpymimsL.
3a4eTy [lepnoauueckuii 3axoH. [lepuogMUHOCTD CBOMCTB 3JIEMEHTOB.

CremneHb OKUCIIEHUS U BAJIEHTHOCTD 3JIEMEHTOB B OPTaHUYECKUX M HEOPTaHUYECKUX COEAMHEHUAX. MaKkcuMallb-
Has ¥ MUHHAMAaJIbHAas CTCIICHh OKHCIICHUS

Xumuyeckas CcBsI3b M BUABl XUMUYECKOW cBsI3U. KpucTannuueckue peunieTkd U CBOWCTBA BELIECTB, HA OCHOBE
3TUX NApaMETPOB.

KoBanenTtHast xumuueckasi cBsi3b. [IpuMepbl BEIIECTB C 3TUM TUIIOM XHUMHYECKOW CBSI3bI0. XapaKTEepHUCTHUKA
BEILIECTB 10 CBOMCTBAM.

HMonHasa xumudeckast cBsi3b. [Ipumeps! BeleCcTB € 3TUM THUIIOM XUMHUYECKOU CBs3bi0. XapaKTEpPUCTUKA BEUIECTB
110 CBOMCTBaM.

BonoponHas xumudeckast cBsi3b. IIpuMepsl BEIIECTB C 3TUM TUIIOM XMMHYECKOH CBS3bI0. XapaKTEPUCTHKA
BEILIECTB 10 CBOMCTBAM.

Merannuueckass XuMu4eckasi cBA3b. [IpuMepsl BEUIECTB C 3TUM TUIIOM XMMHUYECKOW CBA3BIO. XapaKTEpUCTHKA
BEIIIECTB 110 CBOMCTBAM.

JloHOopHO-aKkuenTOpHasi XUMUYECKas CBA3b. [IpuMepsl BEECTB C ITUM TUIIOM XHUMHUYECKOH CBSI3bI0. XapaKkTepu-
CTHKAa BEIIECTB 110 CBOMCTBAM.

OCHOBHBIE KJIacCHl HeOpraHmdeckux coenuHeHHd. Okxcuapl. OOmas xapakrepucTuka. Dusmueckue cBOICTBA.
XHAMHYECKUE CBOMCTBA.

OCHOBHBIC KJIacChl HEOpraHWuYecKux coeauHeHuit. Oxcuapl. OOmias xapakrepuctuka. OuU3nUecKrue CBOMCTBA.
CriocoOBbI MoTyYeHHUH.

OCHOBHBIE KIIaCChl HEOpraHUYECKUX coeanHeHnid. OcHoBaHus. O0Ias XxapakTepruCcTUKAa. XUMUIECKHE CBOKCTBA.
OCHOBHBIE KJIaCChl HeOpraHndeckux coeannennii. OcHoBanus. Oomas xapaktepuctuka. CriocoObl MOTyICSHHUS.
OCHOBHBIE KITaCChl HEOPTAaHUYECKUX coenHeHnr. KucimoTer O0mmas xapakTepucTiuka. XUMHYECKHE CBONCTBA.
OCHOBHBIE KJIacChl HeOpraHmdeckux coeauHermid. Kucnmorer O0mas xapakrepuctuka. CrocoObl MOTyIeHHUS.
OcHOBHBIC KIIacchl HeopraHmdeckux coeamHeHuid. Conu. OOmias xapakTepUCTHKA. XUMHUYCCKHE CBOMCTBA U
CHOCOOBI MOTYYSHHSI.

OcCHOBHBIE KJIacChl Heopranmdeckux coeanneruii. Comu. O0mas xapakrepucTrka. CriocoObl MOTyYeHHUS.
Bogopoa. ITonoxenue B [lepuonudeckoii cucreme. @U3NKO-XUMHYESCKHE CBOWCTBA U CIIOCOOBI TIOTYYCHUS.
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lanorensr. [lomoxenne B Ilepmommdeckoit cucteme. OU3NKO-XUMUYECKHAE CBOWCTBA M CIIOCOOBI ITONYyYEHUS.

KauecTtBeHHbIC pe€akouu Ha TraJIOT€HUIBIL.

XanpkoreHsl. [Tonoxenne B [leprnommdeckoii cucreme. OU3NKO-XUMHUYECKHE CBOHCTBA M CITOCOOBI IOTyYCHHS

Cephl U KUCIOPOJa.
Coenunenns cepbl. Cynbpunbl. Cynbputsl. Cynbdatsl.
CepHnas kucnora. [Ipon3BoJICTBO CEpPHOM KHUCIIOTHI.

CepHas xucnora. BzaumoeiicTBre MeTaJUIOB ¢ pa30aBIeHHOIN U KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOMN

[oxarpynmna azora. [Tonoxenue azora u pocopa B Ilepronuueckoii cucreme.

CoenuHeHns azota. AMMHaK. XMMHYECKUE CBOWCTBA M CIIOCOOBI noyueHus. CoJli aMMOHMSI.
Coennnenus azota. HUTpHUTHI 1 HUTPATHI.

CoemuneHns a3ora. A3oTHas kucioTa. OO0IIas XapakTeprucTHKa U CIIOCOOBI TOIYICHHUS.
XUMHYECKHE CBOMCTBA a30THOM KHCIIOTBHI.

B3anmogeiicTBre KOHIICHTPUPOBAHHOM M pa30aBIEHHOM a30THOM KHUCIIOTHI C METAJJIaMU.
Hoarpynna yrnepona. ITonoxenue B [lepuoauueckoii cucteme.

VYraepon. CoeauHeHus yrieposa.

VYronbHas KMCIOTa ¥ KapOOHaThl. XUMHYECKUE CBOWCTBA U CIIOCOOBI MojtyueHus. [IpumeHenme.
KpemHuii u ero coeinHeHus. XMMHUUECKHE CBOICTBA U clIOCOOBI moiy4eHus. [Ipumenenue.
Amomunuil. I[TpousBoacTso anmomunus B Poccuiickoit deneparyu.

DNeMeHTHI I u 1 IpyIIbI IJIaBHOM HNOArPYIIIBL IIepuonuueckoi
Ou3nKo-xuMHueckue cBoiictBa. CriocoObI TOTyUEHUS.

ONeKTpOIUTHYECKAas AUCCOLUALIHS.

Peaxtmn nonHoro oomena. Buzpl peakiuii HOHHOTo oOMeHa.

I'uaponns HeOpraHMYECKUX COEANHEHHH.

DIEeKTPOIH3 KaK CIIoco0 IOJTydeHHUs] METaIJIOB.

OKUCINTENTHO-BOCCTAHOBUTEIIBHBIE PEAKIIHU.

Menp u ee coenuneHus. @u3nueckue cBoiicTBa. CriocoOs! momydeHus. [IpumeHeHne.

Menp u ee coequHeHnss. XUMHYECKHE CBOMCTBA.

XKene3o u ero coenunenns. Pusndeckue cpoiicTBa. CriocoOb! nmomydenus. [Ipumenenne.
Kene3o u ero coequHeHNs. XUMHUYECKHUE CBOHCTBA.

Maprasen u ero coenuHenus. @uzngeckue croiicTBa. CriocoOs! momydenus. [Ipumenenue.
Mapranen 1 ero coeiuHeHus1. XMMUYECKHUE CBOICTBA.

XpoM u ero coeauneHns. Ou3uyeckue cBoiicTBa. CriocoOs! momydeHus. [lpumeHeHue.
XpoM U ero coeAuHeHHs. XUMUYECKHE CBONCTBA.

Cepebpo u ero coenunenus. Pusnueckue cBoiictBa. CriocoOs! nomyuenus. [Ipumenenue.
CepeOpo u ero coemuHeHUs1. XUMUUECKUE CBOMCTBA.

AroMunu# ¥ ero coenuHeHust. dusnueckue cpoiictBa. CriocoOs! moyueHus. [Ipumenenmue.
AnOMUHHH U €ro coeAuHEHNs. XMMUYECKHE CBOUCTBA.

unk u ero coequHenus. Puznueckue cBoiicTBa. CriocoOwl mosrydenus. [IpuMenenne.
I{uHK 1 ero coeAHEeHUsI. XUMHUYECKUE CBOMCTBA.

Marnwuii u ero coequaenus. Pusngeckue cpoiictea. CrocoOs! nomydenus. [Ipumenenue.
Maruuii 1 ero coeJuHeHHsl. XMMUYECKUE CBONCTBRA.

CUCTCMBI.
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Teopusi XUMHUYECKOTO CTPOEHUS OpraHuYecKux BemecTs A.M.bytneposa.

Anxansel. ['oMmonornyeckuil psaa. Pagukansl.

AJnkaHbl. XUMHYECKUE CBOMCTBA U CIIOCOOBI TIOTYICHUSI.

AunkeHbl. AnkaaueHsl. [[puMeHeHne 1 XUMHYECKUE CBOHCTBA.

ITomumepsl. JlecTpykuus IOIUMEpPOB.

Hedts 1 mpoayKTHI €€ nmepepadoTKH.

benson u ero romonoru. XuMU4eCKUE CBOMCTBA.

Cnuptbl. OTaHOT U MeTaHOJ. PU3NKO-XMMHYECKHE CBOMCTBA U CIIOCOOBI ITOTYYEHUS.

®eHonbl. OU3NKO-XUMHYECKUE CBOWCTBA U CIIOCOOBI MOTYyYEHHS.

Anbaeruzpl U KeToHbl. @opManbaerus 1 anetoH. @U3nKo-XuMU4ECKUE CBOMCTBA.

Kap6oHoBBIe KNCITOTHI. DU3NKO-XUMUIECKHE CBOHCTBA.

Cnosxnble 3¢upsl. Peaknns stepudukanmm kak crocod MoxydeHHs CIOKHBIX 3(HPOB.

Kupsl. [IpumeHeHue KUpOB.

VYrnesogsl. Knaccudukamnus yrnesonos. KauecTBeHHBIE peakiyy.

AMUHOKUCTOTHI 1 0enku. KauecTBeHHbIC peakiiuu. JlecTpyKius OeIKOB.

Sananus k quddepeHInpOBaHHOMY3a4eTy.

1.0nuImuTe aTOMHBIE OPOUTANIN Y XMMHUUYECKHX JIEMEHTOB: XJIOp, HAaTpuid, hochop, KpeMHHH, KaIbLUi, MEb.
Omnpezenure TIaBHbIC KBAHTOBBIC YUCIIA JUIS 9TUX 3JIEMEHTOB.

2. CocTaBbTe AIIEKTPOHHYIO (hOpMyITy CIIEAYIONIUX IEMEHTOB: KallWid, a30T, XJIOp, OpOM, aITFOMUHH.

3. CocTaBbTe IEKTPOHHYIO CXEMY CIICAYIOIIMX IEMEHTOB: KaNbIUi, KUCIOPO, PTOpP, MarHHA.

4. CoctaBbTe rpaUIecKyro CXeMy CIEAYIOINX 3JIEMEHTOB: HATPUi, KPEMHHH, yIIIepol, HEOH, KHCIIOPO.
5. Omummre pacroiokeHHe CleTyIoMnX JIeMeHTOB B [leprnoandeckoil cucteMe XMMUYECKHIX 3IEMEHTOB
.M. Menneneesa: Meab, Oapwii, MapraHell, a30T, XpOM.

6. OnmmmTe, KakuM 00pa30M U3MEHSIOTCSI CBOHCTBA DIIEMEHTOB B PAAY: KaJUi — HATPUH — JIUTHIA.

7. PaccTaBbTe CTENIEHU OKHCIICHUS, OIIPEACINTE BAICHTHOCTH XUMHYECKUX 3JIEMEHTOB B COSAMHEHUSX!
Fez(SO4)3, Al(NO3)3, CaCQOs, Ba(NOZ)z, HCIO,.

8. Onpenenute XumMudeckue cBs3u B Bemmectsax: H,C,04, Mg, NaCl, NH3, NH,CI.

9. CocraBbTe peakiiuio moay4eHus okcuaa kanpius u3 CaCOg,

10. CocraBbre ypaBHeHue xumudeckoi peakiuu Al,03+H,SO,—.

11. CocraBbTe ypaBHEHHE XUMHIECKO# peaknuu monyueHns ruapokcuaa sxenesa (1) us xmopuna xemesa (111).
12. CocraBbTre ypaBHeHue xumudeckoii peakiun NaOH+SOz—.

13. CocraBbTe ypaBHEHHE XUMHUYECKOH PEAKIMU TOIYIESHHUs COISTHOW KUCIOTHI U3 XJIOpUAa HATPHSL.

14. CocraBbTe ypaBHeHHE XUMHUUeckoi peakin HzsPO,+Na—.

15. CocraBbTe ypaBHEHHE XUMHUYECKOH peakIUH IOJydEeHHUs XJI0opHa cepedpa U3 HUTpaTa cepedpa.

16. CocraBbre ypaBHeHue xuMuuecko peakiuu CaCl,+NazPO,—

17. Harmmure 1abopaTopHbIi CrIoco0 MOJTy4eHus] BOJOPOA, COCTAaBUB yPaBHEHHE XUMHUYECKOH pPeaKIyy.
18. CocraBbTe ypaBHEHHE NOIYYSHHUS XJIOpa ITyTEM B3aUMOJICHCTBHS COISTHON KMCIIOTHI M TIEPMaHraHaTa Kajusl.
19. CocTaBpTe ypaBHEHNE XUMHUECKON PEAKIIUH MTOTYyYSHHS KUCIOPO/Ia M3 HUTpaTa HaTPHs.

20. CocTaBpTe ypaBHEHNE XUMHUECKON PEAKIINH MEXTy CyIb(QUIOM HATPUSI U COIMTHON KUCIOTHIL.

21. K pactBopy cuimkara kanust maccoit 20,53 r 1 MaccoBoit mosieit 15% npuiniau u30bITOK pacTBOpa HUTpATa
KaJbIMs. Beraucante Maccy 06pa3oBaBImIeTOCS 0CA KA.
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22. K pactBopy cynbdara aqroMuHHS Maccoii 68,4 T 1 MaccoBoi moneit 8% IpHIHIN N30BITOK PacTBOPA XJIOPHU-
na 6apusi. Berancnure Maccy o0pa3oBaBIIErocs 0caika.

23. Beruncnure 00BEM Ta3a (H. y.), KOTOPHIA BBINENWTCS TPH JOedcTBUHM W30BITKA cyibpuma sxemesa(ll)
Ha 490 r 10%-Horo pacTBOpa CEPHOI KHCIOTHI.

24. Yepe3 40 T pacTBOpa ¢ MaccoBOi Joiel THApokcuna Hatpus 8% MpomycTiu cepHUCTHIN ra3. [Ipu aTom
oOpazoBasics CynbGUT HaTpus. Beraucnnte 00bEM (H. y.) BCTYIIUBIIETO B PEAKIIMIO ra3a.

25. PactBop counsiHOM KucnoThl Maccoi 116,8 T n maccoBoii nonert 10% no6aBmin K U30BITKY CyNb(HIa MATHUSL.
Brruncinrte 006EM (H. y.) BBIIEIUBLIETOCS ra3a.

26. K pactBopy kapOoHara kanusi Maccoit 110,4 T u MaccoBoii noneit 5% npunuiau u30bITOK pacTBOpa HUTpaTa
KanpLust. Beraucnnte Maccy o6pa3oBaBIIETocs OcaaKa.

27. Tlocne mporryckaHus depe3 pacTBOp THApokcuaa kamus 4,48 1 cepHucTOrO Tasza (H. y.) momydmima 252,8 T
pacTBOpa cynb(huTa Kaaus. BEIYHCINTEe MacCOBYIO JOJIIO COJIM B TIOJIyY€HHOM PacTBOpE.

28. Brrancnure 00BEM YTIIEKUCIIOTO Ta3a (H. Vy.), KOTOPBIA BBIOCTUTCS TPH ACUCTBUN Ha M30BITOK KapOOHATa
kanbiusa 730 r 20%-Horo pacTBOpa COJISTHON KHCIOTHI.

29. K pacrBopy kapOoHara Kanusi Maccoi 27,6 T 1 MaccoBoii ponei 20% npuianian u30BITOK pacTBOpa HUTpaTa
KaJbIMA. Beramcnure Maccy o6pa3oBaBIierocs ocajxa.

30. ITpu B3aumoneiictBun 8,0 T okcuna cepbl(VI) ¢ M30BITKOM pacTBOpa THAPOKCHAA Kanus noixydwnd 174 ¢
pacTBopa cpeaHeit cor. Beraucanre MaccoByIO 0O COJM B MOJIYYEHHOM PacTBOpE.

31. Beruncnute 00bEM aMMuaka (H. y.), HEOOXOJUMOTO JUIsl TOJHOM HEWTpalu3alMu COJSIHOW KHCJIOTHI Mac-
coii 146 r u maccoBoii nonerr 10%.

32. B 73 1 consHOM KHMCJIOTBI C MAacCOBOM o€l 5% moMeCTHIIM M30BITOK IIMHKA. Beraucinte 00bEM BBIIEINB-
mierocs rasa (H. y.).

33. K 80 r pactBopa xiopuaa 6apust ¢ MaccoBoil Joeil pacTBOPEHHOTO BemiecTsa 6,5% 100aBUIIN H30BITOK pac-
TBOpa CEpHOI KNCJIOTHI. BramcanTe Maccy BINABIIETO OcaaKa.

34. Ilpu B3ammopeiictBun 150 T pacTBOpa HUTpaTa CBHHIA ¢ HEOOJBIIMM M30BITKOM pacTBOPA MOJHIA KalHs
Bbinano 10,45 r ocagka. PaccunTaiite MaccoBYIO JIOJII0 HUTpaTa CBUHLIA B HCXOJHOM PacTBOpE.

35. I1pu pactBopenun 10 r TEXHUUECKOTO IIMHKA B N30BITKE Pa30aBICHHON COJISTHOW KUCIIOTHI BHIAEIMIOCH 3,1 11
(1. y.) Bomopona. OmnpenenuTe MacCOBYIO OO MPUMecei B 3TOM o0pasiie IMHKA.

36. PaccunTaiiTe Maccy ocajika, KOTOPBI BBINAJET NPU B3aUMOJIEHCTBIM M30bITKAa KapOoHaTa Kajus ¢ 17,4
pacTtBopa HUTpaTa Oapusi ¢ MaccoBoOM JoJel mocieaHero 15%.

37. Tlpu B3aumoneiicteuu 30,93 T pyasl, coaepxaiieit kapooHar xeine3a(Il), ¢ U3OBITKOM COJISTHOM KHCJIOTHI BbI-
nenuioch 4,48 1 yraekucioro raza. Omnpenenire MacCoBYIO 100 KapOOHaTa )kese3a B pyie.

38. Ilpu pactBopennu 180 r n3BecTHsIKA B U30BITKE a30THON KUCIOTHI BBIIAETHIOCH 34,27 1 (H. y.) YIIIEKHCIOTO
raza. OnpezennuTe MaccoByIO JIONI0 KapOoHaTa KaJbI¥s B JaHHOM 00pas3lie N3BECTHIKA.

39. Onpenenure 006EM (H. y.) YIIEKHUCIIOTO ra3a, BhIAEISIoNerocs: npu pactBopenuu 110 r n3BecTHsKa, conep-
xarero 92% kapOoHaTa KalbIHs, B M30BITKE a30THOM KHCIOTHL.

40. B n30bITKE CONTHON KUCIOTHI pacTBopuiH 1,506 r pynsl, conepxarueit 77% kapOoHara sxene3a(1l). Onpene-
JuTe 00BEM YTIIEKHUCIIOTO Ta3a, BEICIHUBIIETOCS IIPU 3TOM.

41. Ilpu pacTBOpeHHH B M30BITKE Pa30aBICHHON CEpHOW KHCIOTHI IMHKA, coaepkamero 4,5% HepacTBOPUMBIX
TIPUMECEH, BBIIENNIIOCH 2,24 11 (H. y.) Bogopoaa. Onpenenuts Maccy UCXOAHOTO 00pasiia MeTajia, coaepkaiie-
T'0 IPUMECH.
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42. Paccumraiite mMaccy ocaaka, KOTOpeIid BemaneT npu ciaumBaHud 500 T 2%-HOro pacTBOpa MOAMAA KalIHA C
M30BITKOM PAacTBOPA HUTPATa CBHHLIA.

43. Ilpn B3amMoneicTBIM M30BITKA pacTBOpa kKapOoHara Kamust ¢ 10%-HBIM pacTBOpoM HHUTpara Oapus BbINa-
10 3,94 1 ocanka. OnpesenuTh Maccy B3sSTOTO JUIs ONBITA pacTBOpa HUTpaTa Oapusl.

44. Yepes pactBop Hutpara Mmeau(Il) maccoii 37,6 T 1 MaccoBoii nosneit 5% MponmycTHIIM H30BITOK CEPOBOIOPO/A.
Brruncinre Maccy ocazika, 00pa3oBaBLIETOCs B PE3yIbTaTe PEAKIHH.

45. CocraBbTe ypaBHEHHE 3JIEKTPOIUTHUECKON aucconuanuu BemetB Fe,(SOy)s, Al(NOs)s, CaCOz, Ba(NO,),,
HCIO,.

46. JIns BBINOJIHEHMS 3aaHUsI UCIIOJIB3YHTE CIEAYIOIINIT IepedeHb BeUeCTB: IEpMaHraHaT Kallis, THIPOKapOo-
HAaT KaJus, CynbGUT HATpHs, CyIb(aT Gapus, THAPOKCHA Kaius. JOImycTHMO MCHOJIb30BaHUE BOAHBIX PACTBOPOB
BEICCTB.

U3 mpemioKeHHOro IepeydHs BENIeCTB BBHIOSPHTE BEIIECTBA, MEKAY KOTOPHIMH BO3MOXKHA PEaKLUs MOHHOTO
oOMeHa. 3anuIInTe MOJIEKYJISIPHOE, MIOTHOE U COKPAIEHHOS HOHHOE YPaBHEHHUS STOH PEaKLHH.

47. Ins BBINOJHEHUS 3aJaHMs HCIIONB3YHTE CISHYIOIMHA IepeueHb BEIISCTB: XJIOPOBOIOPOI, HHTpAT cepeld-
pa (1), nepmaHraHar Kanus, BoJa, a30THasi KUCJIOTa. JIOMyCTHMO MCIOIb30BaHUE BOIHBIX PACTBOPOB BEILECTB.
s MPEAJIOKCHHOTO TMEPCUHA BCILIECTB BI>I6epI/ITe BCHICCTBA, MCKAY KOTOPBIMH BO3MOXKHA pCaKlusd HOHHOI'O
oOMeHa. 3anuuInTe MOJIEKyYJISIPHOE, TTOJTHOE U COKPAIIEHHOE HOHHOE YPaBHEHUS STOM peaKIH.

48. [lns BBINOJHEHMS 3a/laHUsl MCIOJIB3YHTE CIEAYIOIMH MepevyeHb BEIECTB: CEpHas KUCIOTa, CEPOBOJOPO,
Kap60HaT HaTpus, BoOAa, MapraHioBas K1UcJjoTa. HOHyCTI/IMO HCII0JIb30BAaHUE BOAHBIX paCTBOPOB BEIICCTB.

s NPECAJIOKCHHOTO TMEPCUH BCIIECTB BI>I6epI/ITe BCHICCTBA, MCKAY KOTOPBIMH BO3MOXXHA pCaKlusd HOHHOI'O
oOMeHa. 3anHIInuTe MOJIEKYJISIPHOE, ITOTHOE U COKPAIEHHOS HOHHOE YPaBHEHHUS STOH PeaKLHH.

49. J1nst BBITIOTHEHWS 3aIaHISI HCIIOJB3YHTE CIEAYIOIINH ITepedeHb BemecTB: hocduH, cynbdar 6apus, OpoMHO-
BaTasi KUCIOTa, THAPOKapOOHAT KaJbLKs, renil. JJOmyCcTHMO UCHONB30BaHUE BOAHBIX PACTBOPOB BEILECTB.

W3 mpeioKeHHOro TepedHs BeIeCTB BHIOSPHTE BEIECTBA, MEXKAY KOTOPBHIMH BO3MOXKHA PEaKLHUs HOHHOTO
oOMeHa. 3anuIInuTe MOJIEKYJISIPHOE, MOTHOE U COKPAIIEHHOE HOHHOE YPaBHEHHUS STOH PeaKLHH.

50. Iy BBITIONTHEHHS 33/IaHMS UCTIONB3YHTE CIICNYIOIIUI MepeyeHb BEIeCTB: IepMaHraHaT Kajusi, OpOMOBOJO-
pol, THAPOKApOOHAT Kanus, Cyab(aT HATpUs, HUTPAT Kanus. JIOMyCTUMO KCIOJIh30BAHHUE BOIHBIX PAaCTBOPOB
BEILIECTB.

s MPEAIOKCHHOTO TMEPCUYHA BCIIECTB BI)I6epI/ITe BEHICCTBA, MCXKIAY KOTOPBIMH BO3MOYXHa PECAKIHUA HOHHOTO
oOMeHa. 3anuimnTe MOJIEKYJISIPHOE, TTOJTHOE U COKpAIEHHOE HOHHOE YPaBHEHHS STOM PEeaKIiH.

51. /Ins BBIIOTHEHUS 33JaHUS HCIOJB3YITE CIEAYIOIINN IepeueHb BEIIeCTB: MOIUA Kalus, THAPOKCH] Kalus,
cepHasi KUCIIOTa, a30T, CyJb(aT HaTpus. JJOyCTUMO UCTIONB30BaHHE BOJHBIX PACTBOPOB BEILICCTB.

W3 npeuioskeHHOTO TIepedHsl BEUIECTB BHIOEPUTE BEIIECTBA, MEXKAY KOTOPHIMH BO3MOXKHA PEAKLUsl HOHHOTO
oOMeHa. 3anunInTe MoJIeKyJISIpHOE, TTOJTHOE U COKpaIIEHHOE HOHHOE YPAaBHEHUS STOH PEeaKIH.

52. JInst BBINOTHEHUS 3a/IaHMs UCTIONB3YHTE CIIEAYIOIINI IepedeHb BEIECTB: CEPOBOIOPOL, TUOKCHUL YTIIIEPO/a,
MapraHioBas KUcJIoTa, KapOoHaT KaJius, Boaa. JlonycTHMO HCIOIb30BaHNE BOIHBIX PACTBOPOB BEIIIECTB.

W3 npeuioskeHHOTO TIepedHsl BEUIECTB BHIOEPUTE BEIIECTBA, MEXKAY KOTOPHIMH BO3MOXKHA PEAKLUsl HOHHOTO
oOMeHa. 3anuiInTe MOJIEKYJISIPHOE, TOJTHOE U COKpPAIEHHOE HOHHOE YPaBHEHHS ATOM PEaKIHH.

53. Jlust BHILIOJIHEHMS 3aJaHUs UCIIONIB3YHTE ClieyIoNIMi nepedeHb BeniecTs: hochun, Hutpar cepedpa (1), ok-
cux azota (IV), xmopun aMMOHHS, OKCHA aTIOMHHUSA. [{0ITyCTHMO MCIIOJIB30BaHHUE BOJHBIX PACTBOPOB BEIIECTB.
s MPEJIOKCHHOTO MEPECUYHA BCIICCTB BBI6epI/ITe BECHICCTBA, MCXKAY KOTOPBIMHM BO3MOYXHA pCaKIUA MOHHOI'O
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oOMeHa. 3alHIInTe MOJIEKYJIIPHOE, TTOJTHOE U COKPAIEHHOE HOHHOE YPAaBHEHHUS 3TOH PEaKIiH.

54. Inst BHIONHEHUS 3aJaHUsl UCTIONB3YHTE CIEAYIOMNI HEepeueHb BEIIECTB: XJOPUA aMMOHUS, KHCIOPO,
cynbhua 6apus, THAPOKCUA Kanus, OKcup 6apus. [lomycTuMo UCIIOIb30BaHNE BOJHBIX PACTBOPOB BEILECTB.

W3 mpemiosKeHHOTO TIepevHsl BELIECTB BHIOEPUTE BEIIECTBA, MEXKAY KOTOPHIMH BO3MOXKHA PEaKLUsl HOHHOTO
oOMeHa. 3anuuInTe MOJIEKYJISIPHOE, ITOJTHOE U COKPAIIEHHOE HOHHOE YPABHEHHUS 3TON pEaKInH.

55. /I BBIMOMHEHUS 3aJaHUs WCIONB3YHTE CICAYIOIIUHN mepedeHb BemiecTB: okcun docdopa(lll), oprodoc-
(opHas KuCIoTa, MOHOOKCH]T YIJIEPO/1a, a30THAsI KHCIIOTa, THAPOKCH JTUTHS. JIOMyCTHMO MCIONB30BaHUE BOJI-
HBIX PaCTBOPOB BEILECTB.

W3 mpemiosKeHHOTO TIepedHsl BEUIECTB BHIOEPUTE BEIIECTBA, MEXKAY KOTOPHIMH BO3MOXKHA PEaKLUsl HOHHOTO
oOMeHa. 3alHIInTe MOJIEKYJIIPHOE, TTOJTHOE U COKPAIIEHHOE HOHHOE YPAaBHEHUS 3TOH PEaKIH.

56. lnst BBINONHEHMS 3a/aHMsl HCIONB3YHTE CIEAYIOIIUH IEepedeHb BELIECTB: AUXPOMAT Kauus, CyIb(pHUT
HaTpHs, HUTPAT KaJlusl, HUTpAT Oapus, aMMHaK. JIoIyCcTHMO MCIIOIb30BaHNE BOAHBIX PACTBOPOB BEILECTB.

W3 mpemioskeHHOTO TIepedHsl BEUIECTB BBHIOEPUTE BEIIECTBA, MEKAY KOTOPHIMH BO3MOXKHA PEAKIUsI HOHHOTO
oOMeHa. 3aIiIInTe MOJIEKYJIIPHOE, TOJTHOE U COKPAIIEHHOE HOHHOE yPaBHEHMS 3TOH pEaKkInu.

57. J1nd BBIIOTHEHHUS 3aJaHUS HCIIONB3YHTe CleAyIOMUii TepeueHb BenecTB: xaopuy xenesa (I1I), mens, HuTpaT
Oapusi, cepHast KUCIIOTa, YKCyCHast KUCIIoTa. J[omycTHMO HCIIONIb30BaHHE BOJAHBIX PACTBOPOB BEIIECTB.

W3 mpemioKeHHOTO TEepevHsl BELIECTB BHIOEPUTE BEIIECTBA, MEXKAY KOTOPHIMH BO3MOXKHA PEaKLUsi HOHHOTO
oOMeHa. 3anuuInTe MoJIEKyYJISIPHOE, TTOJTHOE U COKPAIIEHHOE HOHHOE YPaBHEHUS STOM peaKIH.

58. Jlnst BBINOJHEHUs 3aJaHusl UCIONB3YHTE CIEeNYIOIMI NepedeHb BelecTB: Opomus Oapust, cyibdaT LUHKa,
MOHOOKCH]I YIJIepo/ia, OKCHJ aJFOMUHHS, XJIOpUI HaTpus. JlonycTHMO HCIOJIb30BaHUE BOAHBIX PACTBOPOB Be-
IIECTB.

W3 mpeuioskeHHOTO TIepedHsl BEIIECTB BHIOEPUTE BEIIECTBA, MEXKAY KOTOPHIMH BO3MOXKHA PEAKIUsl HOHHOTO
oOMeHa. 3anunInTe MoJIEKyJIIPHOE, TTOJTHOE M COKPAIIEHHOE HOHHOE YPAaBHEHHS STOH peaKIH.

59. B pe3sysbpraTe peakuny, TepPMOXUMHUYECKOE YPABHEHNE KOTOPOH

2H5(r) + O2(r) = 2H20(r) + 484 k/Ix,

BeIIeHIoch 1479 xJx TerumoTel. Beramcmure Maccy oOpa3oBaBIIEHCS IPH 3TOM BOABI (B rpammax). OTBeT
OKpYTJIUTE JI0 LETIBIX.
60. B pe3yibpraTe peakuny, TepPMOXUMHUYECKOE YPABHEHNE KOTOPOH

Ht + OH™ = Hy0 + 57 x/Ix,

BeIENHIIOCH 171 kI TETUIOThI. BBIarcnuTe Maccy THIPOKCHAA HATPHsI, KOTOPBIH ObLT HEHTPATU30BaH COJISTHOM
kucI0TON. OTBET YKa)KHUTE B TpaMMaXx ¢ TOYHOCTHIO JI0 IIENbIX.

61. Berumcnure 00bEM rasa (H. y.), KOTOPBIH HE BCTYIIUT B peakiuio, eciin cxuratb 50 11 Bomopoaa B 50 11 kuc-
sopoga. OTBET yKaKUTe B JIUTPAX C TOYHOCTHIO JIO IIEIIBIX.

62. B pe3yibraTe peakuny, TepPMOXUMHUYECKOE YPAaBHEHNE KOTOPOH

2Hs(r) + O2(r) = 2H20(r) + 484 Ik,
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BeItemIoCck 968 k/Ix TeroTel. Berancnure 006EM (H. y.) BOZOPOAA, BCTYIUBIIETO B peakunio. OTBET yKakuTe
B JINTPaxX C TOYHOCTHIO 10 JECATHIX.

63. Berunciure 00bEM rasza (H. y.), KOTOPBIA HE BCTYNUT B peakiyio, eciu cxurars 40 i1 yrapHoro rasa B 40 1
kucaopoaa. OTBET yKaXKUTe B JIUTPAX ¢ TOYHOCTHIO 10 LIETIBIX.

64. B pe3yibraTe peakuuy, TEpPMOXUMHYECKOE YPaBHEHNE KOTOPOH

SO3 + HO = HySO,4 + 88 k/Ixk,

BBIIENHIOCH 264 K/ TernoTsl. Berumncante Maccy oOpa3oBaBIIeicst IPH 9TOM CepHOU KUCIOTHI. OTBET yKaXKH-
T€ B paMMax C TOYHOCTBIO [0 IIETIbIX.
65. B pe3ymnbraTe peakuny, TepPMOXUMHUYECKOE YPABHEHNE KOTOPOH

2Hs(r) + O2(r) = 2H20(r) + 484 x/Ix,

Bbienuiaock 121 /I TemioTel. Beruuciute 006EM (H. y.) KHCIOpPO/a, KOTOPBIH U3PacX0J0BaH HAa CIKUTAHUE
Boopoaa. OTBET YKAXKUTE B JINTPAX ¢ TOYHOCTHIO 0 JECATHIX.

66. Brruncnure 00bEM a30Ta (H. y.), KOTOPBIH 00pa3yeTcs mpu moJHoM cropanuu 20 1 aMMuaka B U30BITKE KUC-
nopoja. OTBET yKa)XUTE B JIUTPAX C TOYHOCTHIO 10 IIEIIBIX.

67. B pe3ysibraTe peakiuu, TePMOXUMHUUYECKOE YPABHEHUE KOTOPOA

Ht + OH™ = Hy0 + 57 x/Ix,

BbIIEeUI0Ch 28,5 K/ TermoTel. Brryrciante Maccy a30THOM KUCIIOThI, KOTOpast Oblila HEWTPaIH30BaHA THIPOK-
cugoM kanusi. OTBET yKaXUTe B TpaMMax ¢ TOYHOCTBIO 10 JAECSTHIX.
68. B pe3ysbTare peakiuu, TEPMOXUMUYIECKOES YPABHEHHE KOTOPOit

2Hs(r) + O2(r) = 2H20(r) + 484 x/Ixk,

BeIIeHIOCh 968 k][ TermoTel. Berauciute Maccy oOpa3oBaBiieiics pu 3ToM Boabsl. OTBET YKaXHTE B TpaM-
Max C TOYHOCTBIO J0 LIEJBIX.

69. BeruncimTe MakcuMalIbHO BO3MOXKHBIH 00BEM (H. y.) aMMHaKka, KOTOPBIH MOXKET OBITh IOJIyYeH UCXOAS U3
40 n Bomopona u 30 1 a3oTa. OTBET YKKHUTE B JIUTPAX C TOUHOCTBHIO JIO JIECATHIX.

70. Berancnure 006EM aMMHaKa, KOTOPBIH MOKHO moxy4nuth u3 600 1 Bogopoaa, eciii 00beMHast A0S BBIXOaa
ammmuaka paBHa 40 %. O6beMBI Ta30B H3MEPEHBI IPH OAMHAKOBBIX YCIOBHAX. OTBET YKaXXHTE B IUTPAX C TOYHO-
CTBIO /IO LIEJIBIX.

71. Berancnure 06bEM BOJOPOAA, KOTOPHIA MOXHO TIONYYUTH NMPH pa3iokeHun 250 1 MetaHa, eciau oO0beMHas
JI0JsT BBIXo/1a Bojopoaa paBHa 60 %. OObeMbl ra30B H3MEPEHBI IIPH OJMHAKOBBIX YCIOBUAX. OTBET yKaXuTe B
JIUTPAX ¢ TOYHOCTBIO JI0 LETIBIX.

72. TepMOXMMHYECKOE YpaBHEHHE CTOPAHHS JKelle3a B KUCIOPOJe:
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4Fe —+ 302 = QFGQO;_g =4 1646 Kﬂ}l{

B pesynprare peakunu Beinenuiocsk 2057,5 k. Beraucnure macecy o6paszoBasmrerocs okcuna sxenesa(lll). Ot-
BET J]aliTe B TpaMMax ¢ TOYHOCTBIO JI0 LIEJIBIX.
73. IaHO TEPMOXHMMHUYECKOE YPABHCHHE!

2C(mB) + Ha(r) = CoHa(r) — 228 x/Ixk.

B peaxmuu normotuinock 95 k[ TernoTel. Beramcianre Maccy BCTYIHBIIETO B peakiiio yriaepona. OTBer maiite
B TPaMMax ¢ TOYHOCTBIO 0 LEJIBIX.

74. Berauciute 00bEM KHCIOpOIa, KOTOPBIH HeoOxoauM mist okucienus 20,2 1 (H. y.) Bogopona. OTBET yKaxu-
T€ B JINTPAX C TOUHOCTHIO 0 JECSTHIX.

75. I1pu nonnoM Boccranosnennu 48 1 okcuna xenesa(lll) u3dpTkom anmromMuHus BhIAEIHIOCh 256,2 kJx Temn-
JIOTHL. BRIUUCTUTE TEIIOTY peaKkuu

Fex O3 + 2A1 = 2Fe + Al Og3 (5 g1 na moms F€203)

OTBeT JaiiTe ¢ TOYHOCTHIO JI0 1EJIBIX (B pacU€Tax UCTIONB3YHTE 1ENble OTHOCUTENILHBIC ATOMHBIE MACChl dJIEMEH-
TOB).

Bcero

158/108*
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3.YCJIOBHUSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI
3.1 Tpebosanus k mamepuanbHO-MeXHUYECKOMY 0becnedenuio

Peanuzanus yueOHOM NUCHUIUIHMHBI TpeOyeT HAIUYUS:
[Tomenienue - 45. Aynuropust sl IPOBEACHUS ISl TPOBEACHUS JEKIIMOHHBIX, TPAKTUYECKUX 3aHATHH.
AyauTOpHUs YKOMIUJICKTOBaHA YYCHUYECKOH MeOenbro 1 jockoid. KommbroTep, cton ¢ pakoBuHoM. CTeH]
«Ilepuoguueckas cucrema xumudeckux snemeHtoB .M. MenaeneeBa». Cteny «PacTBOpUMOCTb KHC-
JI0T, OCHOBaHHM, cojieil B BoJe U cpena pacTBopoBy. CTeHI «DIEKTPOXUMHUYECKHUHN Psii HANpsHKEHUS
MetauioBy. Crtenpa «KonctanTtel auccouuanuu kKuciaot». Cteny «KOHCTaHTHI JUCCOLMAIIMM OCHOBA-
Huit». Cteny «Kapra mupa". Komneknus meramnoB. Komnexkuus «Hedts u ee mpomykte». Komneknus
«Munepaisl 1 ynoopenus». Komnekus «Kamennsiit yrons». Komnekuus «Anromunuin» ['modyc 3emmnu
¢busuveckuii (9mT). MynutuMenuitHoe 0O0OpyIOBaHHE: MPOEKTOP, dKpaH, KommbroTep (2 mr). Ipo-
rpammHoe obecrieuenue: Windows 10.
[Tomemenue - 24. bubianoreka, YATAIBHBIN 3aJ1 C 30HOW JUIsI CAMOCTOSITEIBHOW PabOTHI. AyauTOpHs
YKOMIUIEKTOBaHa yueHu4yeckoil medennto. Kommnbrorepsl (4 mr) ¢ nocrynom B Murepuer, JUOC, ObC.
Konupoansubie anmapatsl (4 T ), IPUHTED.
[Tporpammuoe obecnieuenue: Windows 10. Microsoft Office Std 2016.

3.2. Yuebno-memoouuecxkoe u ungpopmayuonnoe obecneuenue
[lepeueHb peKOMEHyeMbIX YUeOHBIX H3TAHMIA:
e (OCHOBHBIC HICTOYHUKH:

1. Pymsutuc, I'. E. Xumus. 10 knacc : yueOHUK 111 0011€00pa30BaTeIbHbIX OpraHn3auui : 6a-
30BbIit ypoBeHb / I'. E. Pymsutuc, @. I'. ®enpaman. — 6-e u3a. — Mockasa : [Ipocsemenune, 2019. — 224
C.: UL

2. Pymsutuc, I'. E. Xumus. 11 knacc : yueOHUK 11 0011€00pa3oBaTeIbHbIX OpraHu3aluii : 6a-
30BbIi ypoBeHb / I'. E. Pymsurtuc, ®. I'. ®enpaman. — 6-e u3n. — Mocksa : [Ipocsemenue, 2019. — 224
C.: U

e JlONIOTHUTEIHHBIE HCTOYHHUKH:

1. Xumus : yuyeOHUK A5 cpenHero npodeccuonansHoro oopasosanus / 10. A. Jlebenes, I'. H.
danees, A. M. I'ony6es, B. H. lllanoBan ; mox obmieit pegakiueii I'. H. @aneeBa. — 2-e usm., nmepepaod.
u non. — Mocksa : M3parensctBo FOpaiit, 2019. — 431 c¢. — (IIpodeccronanbroe obpazoBanHue). —
ISBN 978-5-9916-7723-3. — Texkcrt : snekrpounsiii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/436520

2. MaprteiHoBa, T. B. Xumus : y4eOHUK U MPAKTUKYM Ui CPEAHET0 MpodhecCuoHaIbHOTro 0opa-
3oBanust / T. B. MapteinoBa, . B. Apramonosa, E. b. 'onyHos ; oz o6meit pegakiueit T. B. Maptsi-
HOBOW. — 2-€ W3]1., ucnp. u jgon. — Mocksa : U3natensctBo HOpaiit, 2019. — 368 c. — (Ilpodeccuo-
HasbHOE oOpa3zoBanue). — ISBN 978-5-534-11018-0. — TekcT : anextponHbIi // DBC FOpaiit [caift].
— URL: https://biblio-online.ru/bcode/439067

3. Pocun, U. B. Xumusa. Y4ueOHUK U 3ala4HUK : AJIs CPelHEro npodeccnoHalibHOTO 00pa3oBa-
nus / Y. B. Pocun, JI. [I. Tomuna, C. H. ConoBseB. — Mocksa : 3narensctBo FOpaiit, 2019. — 420 c.
— (ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-9916-6011-2. — TekcT : anexTponHsIit // DBC
FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/433742

4. Xumus : yuyeOHUK A5 cpenHero npodeccuonansHoro oopasosanus / 10. A. Jlebenes, I'. H.
danees, A. M. I'ony6es, B. H. IllanoBan ; mox obmieit pegakiueit I'. H. @aneeBa. — 2-e usm., nmepepaod.
u non. — Mocksa : M3parensctBo FOpaiit, 2019. — 431 ¢. — (IIpodeccronanproe oOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Texkcrt : snekrpounsiii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/436520

5. Tynukun, E. . Xumus. B 2 4. Yacte 2. Opranndeckas XuMus : Y9€OHUK JIJIST CPEAHETO MPO-
¢deccuonanpHoro oopazosanus / E. . Tynukun. — 2-e u3f., ucnp. u gom. — Mocksa : M3gaTenbcTBo
FOpaiir, 2019. — 197 c. — (Ilpodeccuonanbroe odpazopanue). — ISBN 978-5-534-02749-5. — Tekct
: anektpouHbii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/437573

6. Xumus. 3aauHuk : yueOHOe rmocodue i cpeaHero npodeccuoHaabHoro oopasosanus / 1O.
A. Jlebenes [u np.] ; mox obmieit penakuueit I'. H. ®aneeBa. — Mocksa : U3parensctBo FOpaiit, 2019.
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— 238 c. — (Ilpodeccuonansuoe odpazoBanne). — ISBN 978-5-9916-7786-8. — Tekcr : 3neKTpoH-
ueiii // OBC HOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/436534

7. Xaxanuna, T. . Heopranuueckas xumus : yuebHOe 1mocodue aiisi cpeHero npodeccuoHaib-
Horo obpaszoBanus / T. . Xaxanuna, H. I'. Hukutuna, B. . ['pebenpkoBa. — MockBa : M31arenscTBo
FOpaiir, 2017. — 287 c. — (IIpodeccuonanbroe odpazopanue). — ISBN 978-5-534-03459-2. — Tekct
: anektpouHbii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/404010

e [lepuoanveckue U3JaHUL:
1.BectHuk ToMckoro rocynapcTBEHHOrO yHUBEpCUTETa. XUMHUS [ DJIEKTPOHHBIN pecypc|

/ yupenurennb denepaibHOE roCylapCcTBEHHOE aBTOHOMHOE 00pa3oBaTEbHOE YUYPEKIACHHE BBICIIETO
oOpaszoBanus "HanmoHanpHBIN HCCIIeIOBATENbCKHH TOMCKHI TOCYJapCTBEHHBIH YHHUBEpCHTET". —
Mocksa, 2015 — 2019. - Wszmaerca c 2015 r. - Beixomutr 4 paza B roa. - Pexxum nocryma:
https://www.elibrary.ru/title_about.asp?id=53274

2. XKypnan Cubupckoro denepansaoro ynusepcureta. Cepusi: Xumus [DIeKTpOoHHBIH pecypc] /
yupenutens Cubupckuii henepansueiii yausepeutet. — Kpacnosipck, 2008-2020. — Uznaercs ¢ 2007 T. -
Beixoaut 4 pasa B roj. - Pexxum goctyna: https://www.elibrary.ru/title_about_new.asp?id=26373

3.Ycnexu B XUMHUYECKOW TEXHOIOTHH [DIEKTpOHHBINA pecypce] / yupeautens denepanbHoe roc-
yIapCTBEHHOE OI0JKETHOE 00pa3oBaTelbHOE YUpEkKACHHUE BhIcIIero oopasoBanus "Poccuiickuii Xxumu-
Ko-TexHosiornueckuit ynuepcutet uM. J[.U. Menneneesa". — Mocksa, 1999-2020. - U3naercs ¢ 1999 r.
- Beixogut 12 pa3 B roa. - Pexxum noctyna: https://www.elibrary.ru/title_about.asp?id=9976

4.Yuennle 3anucku Kpeimckoro ®enepanbHoro yHuBepcutera umeHu B.JM. Bepnanckoro.
BUOJIOTUA. XUMUS [Dnexrponnsiii pecype] / yapeautenb KpbeIMCKuii GenepaabHblil yHUBEPCUTET
um. B.1. Bepranckoro. — Cumdepomnons, 2015-2020. - Uznpaercs ¢ 2015 r. - Beixoaur 4 pasa B rop. -
Pexxum noctyma: https://wwwe.elibrary.ru/title_about_new.asp?id=55155

5.XUMUsL U TEXHOJOTHS OPraHMYEeCKUX BEIIeCTB [DIEKTPOHHBINA pecypc] / yupeautens Dene-
paibHOE TOCYJApPCTBEHHOE YHUTApHOE MpeanpusTue ['ocynapCTBEHHBIM HAy4yHO-UCCIIEA0BATENbCKUN
WHCTUTYT OPraHMYECKON XUMUU U TeXHoioruu. — MockBa, 2017-2019. - M3naercs ¢ 2017 r. - Beixoaur
4 paza B roj. - Pexxum mocryma: https://www.elibrary.ru/title_about.asp?id=68219

e VY4eOHO-METOIMYECKHUE:

l.®upcoBa H. I''Meronnueckue ykazaHusi Uil CaMOCTOSITENIbHOM pabOThl 0Oydaromuxcsl o
TUCIUILTHHE «XUMUs» 715 oOyyatonuxcs no crnenuaibHocTsaM: 09.02.03 TIporpammupoBaHue B KOM-
nploTepHbIX cucreMax; 27.02.02 TexHuyeckoe peryaupoBaHuEe M yrOpasiieHue kadectBoMm; 22.02.06
Caapounoe nmpon3BocTBO; 22.02.03 JInTeiiHoe NpOn3BOACTBO YEPHBIX U IBETHBIX MeTauioB; 15.02.08
Texnomorust mammHocTpoeHus; 23.02.03 TexHuveckoe oOCTy>KMBaAaHHE W PEMOHT aBTOMOOHMIBHOTO
tpancnopta / H. I'. @upcosa; Y'Y, ABToMeX. TeXHUKYM. - YIibsiHOBCK : Yal'V, 2019. - 3arm. ¢ skpa-

Ha; HeonmyOnukoBaHHBIN pecypc. - DneKkTpoH. TekcToBble faH. (1 ¢aiin : 790 Kb). - Tekcr : anexTpoH-
uei. http://lib.ulsu.ru/ProtectedView/Book/ViewBook/5391

Cornaconasn: f
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e HMHpopmanmoHHBIE CITPABOYHBIC CUCTEMBI COBPEMEHHBIX HH(OPMAITMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHI:

1. D1eKTpOHHO-OMOIMOTEYHBIE CUCTEMBI:

1.1. IPRboOKS : siekTpoHHO-0HOIMOTEYHAst CHCTEMA : CallT / rpymma Kommanuii A [Tu Ap Meaua. -
Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum goctyna: ajst 3aperucTpup. HoJb30-
Bateseil. - TeKCT : 3eKTPOHHBIM.

1.2. FOPAUT : snexrponHo-GubnmoTeunas cucrema : caiit / OOO DJIEKTPOHHOE M3IATEIbCTBO
FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexxum mocryma: amst 3aperu-
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CTpUP. MOJIb30BaTENIeH. - TEKCT : AJEKTPOHHBIN.
1.3. KoHCynbTaHT CTYAEHTA : 3IEKTPOHHO-0MOIMoTeyHas cucrema : caidt / OOO Ilomurexpecypc. —
Mocksa, [2020]. — URL.: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pe-
JKUM JIOCTyHA: JUIsl 3aPETUCTPUP. MOJIb30BaTeNel. — TeKCT : 3JIEKTPOHHBIM.
1.4. Jlanp : snexkTpoHHO-OMONMMoTeuHas cucreMa : cadt / OOO OBC Jlanb. — Cankr-IleTepOypr,
[2020]. — URL: http://www.studentlibrary.ru/pages/catalogue.html https://e.lanbook.com. — Pexum
JOCTyMA: JUIsl 3apEerUCTpUp. MoJib30Barenei. — TeKCT : AIeKTPOHHBIH.
1.5. Znanium.com : syiekTpoHHO-OuOIMoTeyHas cuctema : caiit / OOO 3nanuyM. - Mocksa, [2020].
- URL: http://www.studentlibrary.ru/pages/catalogue.html http://znanium.com. — Pexwum gocryma :
JUIS 3apEeTUCTPUP. TTOJIb30BaTENeH. - TEeKCT : 3JICKTPOHHBIH.
1.6. Clinical Collection : koJuIeKIus T MEAWIIMHCKUX YHUBEPCHUTETOB, KIMHHK, MEIUIIMHCKUX
oubmmorex /l EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum focTyma : s aBTOpU3. MoJib3oBaTeneit. — Teker :
3IIEKTPOHHBIM.
2. Koncynprantllmtoc [DnexkTpoHHEI pecypce]: cripaBouyHas mpaBoBas cucrema. /OO0 «KoHcyib-
tauT [lmocy - DnekTpoH. naH. - Mocksa : Koncynsrantllntoc, [2020].
3. ba3bl TaHHBIX TEPUOTUYCCKUX U3/IAHUMN:
3.1. baza naHHBIX mepuOIMYECKUX W3JaHUM : AnekTpoHHbIE XypHaisl / OO0 UBUC. - Mockaa,
[2020]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : it aBTOpU3. MOJIb30-
BaTeseil. — TeKCT : AJIEKTPOHHBIMN.
3.2. eLIBRARY.RU: nayuynas snextponnas Oubmmoteka : caiit / OOO Hayunas DnekTpoHHas
bubaroreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pesxum moctyna : st aBTOPH3. TOJIb30-
Baresied. — TeKCT : 3JIEKTPOHHBIN
3.3. «Grebennikony : smexkrponnas 6ubamoreka / MJI I'pebennnkoB. — Mocksa, [2020]. — URL:
https://id2.action-media.ru/Personal/Products. — Pesxxum mocTyma : ajsi aBTOPH3. MOJb30BaTElehH. —
TekcT : 2IEeKTPOHHBIN.
4. HaumoHanpHas 3JIEKTPOHHAsE OMONMOTEKa : AJIEKTPOHHAsi OmOimoTreka : denepaibHas rocynap-
CTBEHHas MH(OpMalMOHHas cuctema : cait / MunucrepcrBo KynabTypsl PO ; PI'b. — Mockaa,
[2020]. — URL:http://www.studentlibrary.ru/pages/catalogue.html https://u36.pd. — Pexum mocryma
: JUTsI IOJTb30BaTeneit HayqyHou OuOmmoTeku. — TeKCT : AIeKTPOHHBIH.
5. SMART Imagebase 1 EBSCOhost : [mopTan]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pesxxum ocTyma : Uit aBTOPHU3. MOJIB30-
Bareneil. — I3o0pakeHue : 3JeKTPOHHBIE.
6. ®enepanbHble HHPOPMAIIMOHHO-00pa30BaTEIbHbBIE MTOPTAIIBI:
6.1. EnquHoe OKHO jJocTyma K o0pa3oBaTelbHBIM pecypcam : (eaepaabHbId TopTal / yIpeauTellb
OT'AOY AITO LPT'OIT u UT. — URL: http://window.edu.ru/. — TekcT : 3JIeKTpOHHBIH.
6.2. Ommoka! Hemomyctumblii 00BeKT rHrepcchlikd. Poccuiickoe oOpazoBaHue : (eaeparbHbINA
nopran / yapenutenr ®I'AOY AIIO LPTOIl u UT. — URL: http://www.edu.ru. — Tekcr : 37ek-
TPOHHBIN.
7. ObpazoBarenbHble pecypchl Yal'V:
7.1. Dnexrponnas 6ubmmoreka Yiul'Y : mogyns ABUC Mera-ITPO / OO0 «Jlata Dxcnpeccy. —
URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxum noctyma : Jist moib30BaTelieii HayuyHoi Oubauore-
KH. — TEeKCT : 3JIeKTPOHHBIN.
7.2. O6pazoBarensHbiil moptan Yul'Y. — URL: http://edu.ulsu.ru. — Pexxum moctyna : s 3apeructp.
OJIb30BaTese. — TEKCT : AEeKTPOHHBIN.

CornacoBaHo:
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3.3. Cneyuanvusie ycnosus ons oobyuarowuxcsa ¢ OB3
B crydae He0OX0AUMOCTH, O0YJArOIIMMCS U3 YUCIIA JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBSI
(10 3asBJICHUIO 00YYAIONIETOCs ) MOTYT MIPEUIAraThCsl OJTHU U3 CICAYIONIMX BapUAaHTOB BOCIIPUSTHS HH-
(dbopmanuy ¢ y4eToM UX WHAUBUIYAIBHBIX TICUX0()U3NIECKIX 0COOCHHOCTEH:

— JUIS JIUI] C HAPYIICHUSIMH 3pPCHUS: B Ie4aTHOU (popMe yBeITMUEeHHBIM MIPUPTOM; B (hopme dIiek-
TPOHHOTO JOKyMEHTa; B ¢opme aynuodaiina (mepeBoa yueOHbIX MaTepHualioB B ayauodopmart); B me-
gaTHOU (hopme Ha s3bIke bpaiiis; nHAUBHIyabHBIE KOHCYJIBTAIUU C MPUBJICUEHUEM TUDIOCYpIOTIepe-
BOJIYMKA; MHMBHIyabHBIC 3aJIJaHHS U KOHCYJIbTAIIHH.

— JUIS AT ¢ HApYIICHUSIMH CITyXa: B TIeYaTHON opme; B GopMe AIICKTPOHHOTO JOKYMEHTA; BU-
JeoMaTepraibl ¢ CyOTUTPpaMu; MHIUBUAYAbHBIC KOHCYJIBTAIIMH C TIPUBJICYCHUEM CYPIONEPEBOIUNKA;
WHVUBUIYAIbHBIC 33/IaHUSI U KOHCYJIbTAIIHH.

— JUIS1 JTMIL ¢ HAPYIICHUSIMU OTIOPHO-JIBUTATEIILHOTO anmapara: B me4atHoi gpopme; B hopme srek-
TPOHHOT'O JIOKYMEHTa; B popme ayauodaiiia; MHINBUAYAIbHbIC 3a]JaHUS U KOHCYJIbTAIINH.

- B cllyyae HEOOXOAMMOCTH HCIOJIb30BaHHUS B Y4€OHOM IMPOIIECCEe YaCTUIHO/MCKITIOYUTEIBHO JTH-
CTaHIIMOHHBIX 00Pa30BaTEIbHBIX TeXHONIOTUH, opranusanus padotsl I1I1C ¢ obyuaromumucs ¢ OB3 u
WHBAJIMJIAMHU MIPEIYCMATPUBACTCS B ICKTPOHHON WH(GOPMAIMOHHO-00pa30BaTEeIILHON cpeie ¢ yIETOM
WX WHIUBUIYAITBHBIX TICUXO0()U3UYECKIX OCOOCHHOCTEH.
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4. CAMOCTOSATEJBHASI PABOTA OBYUYAIOLIIUXCS
Cooepoicanue, mpebosanus, yciosus u NOPOOK OP2AHUAYUU CAMOCMOIMENbHOU padomvl 00y4auux-
¢ ¢ yuemom ghopmul 0b6yuenus onpedensiomes 6 coomeemcemeuu ¢ «Ilonodcenuem 06 opeanuszayuu ca-
MOCMOSIMENbHOU  pabombl  00YYAIOWUXCSLY, YMBEPAHCOeHHbIM Yuenvim coeemom Yal'V (npomokon
Ne8/268 om 26.03.2019.).
®dopma 00yueHus: ouHasl.

HaszBanue pa3nienosB u Bun camocTrosTenbHOM paboThI O0BeM B ®dopma KOHTPOIIS
TeM gacax
Pazpen 1.
. | -TlonroToBka k cnaye qudQepeHIpoBaH- Cnaua muddepeHpoBan-
BBezenue B Kypc o01Iei bdep p 6 bdep P
HOTO 3a4eTa HOTO 3a9eTa
XAMHAA
Tema 1.1 -IIpopaboTka yueOHOTO MaTepHaa, .
pop i P ’ 2 VYcTHBI ompoc
Ctpoenne aToma - [loaroTOBKA K YCTHOMY OIIPOCY
Tema 1.3 -IIpopaboTka yueOHOTO MaTepHaa; .
2 YcTHBI ompoc
XHUMHUYECKHUE CBAZH - [loaroToBka K yCTHOMY ONpOCY
Tema 1.4
-IIpopaboTka yueOHOTO MaTepHrana; .
CreneHb OKUCICHUS U 2 YcTHEI ompoc
- [loaroTOBKa K YCTHOMY OTIPOCY
BaJICHTHOCTh
Paznen 2. OcHOBEI HeOp- [ToxroToBka k cinade auddepeHnrpoBaH Crnaua nmuddepeHpoBan
raHudeckoit u puznye- A fate P p 32 slata A p p
. HOTO 3a4yeTra HOT'O 3a4eTa
CKO# XHMMHUU
Tema 2.1. OcHOBHBIE
-[IpopaboTka yueOHOrO Marepuana; .
KJIaCChI HEOPTaHUYECKUX 4 YcTHeIi onpoc
y - [ToaroroBka K yCTHOMY OIPOCY
COCTMHCHUI
Tema 2.2. Iuccoumanus | -IIpopaboTka yueOHOrO MaTepuara, .
A tmat pop y p ’ 2 YcTHBIH onpoc
U TUAPOJIH3 BEIICCTB - [ToAroToBKa K YCTHOMY OIIPOCY
Tema 2.4. CxopocTb
XMUMHUYCCKOHN peakiuu u -[IpopaboTka yueOHOrO Marepuana; .
peaxit pop Y p ’ 2 YcTHBIM onpoc
CMeIlleHre XUMIIeckoro | - [IoAroToBka K yCTHOMY OTIpOCY
paBHOBECHS
Tema 2.5. -IIpopaboTka yueOHOr0 MaTepHuaa; N
. Pop e p ’ 2 YcTHEI ompoc
Bogopon u ero coiictBa | - [IoAroTOBKa K yCTHOMY OIIPOCY
Tema 2.6. -IIpopaboTka yueOHOr0o MaTepHuaa; N
. Pop e p ’ 2 YcTHEI ompoc
lanorens! n ux cBoiicTBa | - [IoATOTOBKA K YCTHOMY OIIPOCY
Tema 2.7. -IIpopaboTka yueOHOr0o MaTepHuaa; N
pop i p ’ 2 YcTHEI ompoc
XaapKOTeHBI - [loAroTOBKA K YCTHOMY OIIPOCY
Tema 2.8.
DneMeHThl V TPYIIIbI -IIpopaboTka y4eOHOTrO MaTepuaa; N
4 Pop e p ’ 2 YcTHbI#H onpoc
Ilepuoanueckoii cucre- - [ToaroToBKa K yCTHOMY OIIpOCy
MBI
Tema 2.9.
OnemeHTs! IV rpymnisl -IIpopaboTka yueOHOrO MaTepHuana, o
M 2 YcTHBIH onpoc
ITepuoauueckoii cucre- - [ToaroToBKa K yCTHOMY OIIpOCY
MBI
Tema 2.10.
. N -IIpopaboTka yueOHOTO MaTepuana; N
ANIOMHWHHAH ¥ €r0 CBOH- 2 YcTHEI ompoc
- [loAroTOBKA K YCTHOMY OTIIPOCY
CTBa
Tema 2.11.
-[IpopaboTka yueOHOrO Marepuana; .
[{enoyHble U MIETOYHO- 2 VYeTHbll onpoc
- [loAroTOBKA K YCTHOMY OTIIPOCY
3eMEJIbHBIC METAJLIBI
Tema 2.12. -[IpopaboTka yueOHOrO MaTepuaa, N
pop yd puaja, 2 VCTHBIH onpoc
CoenHEeHHs XpoMa - [loArOTOBKA K YCTHOMY OIIPOCY
Tema 2.13. -[IpopaboTka yueOHOTrO MaTepuaa; N
2 VYceTHbll onpoc
CoeMHEHHS MapraHia - [loArOTOBKA K YCTHOMY OIIPOCY
Tema 2.14. -[IpopaboTka yueOHOrO MaTepuaa, .
pop v P ’ 2 VYcTHBIHM onpoc
CoennHEeHHS Kees3a - [loaroToBKa K yCTHOMY OIIPOCY
Tema 2.15. -IIpopaboTka yaeOHOTO MaTepuana; .
2 YcTHbI ompoc
CoennHenns cepedpa - [ToaroToBka K yCTHOMY OTIPOCY
Tema 2.16. -IIpopaboTka yuebHOTO MaTepHana, .
pop i p ’ 2 YcTHbIH ompoc
CoennHeHUS MeIH - [loaroToBKa K yCTHOMY OIIPOCY

dopma A ctp. 23 u3 26



Paznen 3. Opranuueckas

-[ToaroroBka k cnaue nudGpepeHIUpoBaH-

Cnava nuddepeHurpoBaH-

2
XUMUsL. YTIICBOZOPOIbI HOTO 3a4yera HOTO 3a4eTa
Tema 3.1 IIpenenbHbie -[IpopaboTka yueOHOrO Marepuaia; .
bea pop y p ’ 2 YcTHsIit onpoc
YTJIEBOJOPOJIBI - [loaroroBka K yCTHOMY oIpocy
Paznen 4. Oprannueckas
xumust. Kucimopomoco- -IToaroroBka k caaue nuddepeHupoBaH- 10 Crnaua nmudepeHnupoBan-
JeprKalye OpraHudeckue | HOro 3adera HOTO 3a4eTa
COCIIMHECHUS
-IIpopaboTka yueOHOTO MaTepHaa, .
Tema 4.1 Cimptsr pop i P ’ 2 YcTHBI ompoc
- [loaroToBKa K yCTHOMY OIPOCY
-IIpopaboTka yueOHOTO MaTepraa; .
Tewma 4.2 ®eronbr pop i P ’ 2 YcTHBI ompoc
- [loaroToBKa K yCTHOMY OIPOCY
Tema 4.3. Anpaeruast u -IIpopaboTka yueOHOTO MaTepHaa, .
A pop i P ’ 2 YcTHBI ompoc
KETOHBI - [loaroToBKa K yCTHOMY OIPOCY
Tema 4.4. KapboHnoBsie
-[IpopaboTka yueOHOrO Marepuana; .
KHCJIOTBI ¥ UX TIPOU3BO/I- 2 YcrTHbIH onpoc
- [loaroroBka kK yCTHOMY OIpocy
HBbIC
-[IpopaboTka yueOHOrO Marepuana; N
Tema 4.5. YrneBonabt pop y P ’ 2 YcTHBIH onpoc

- [loaroToBka K yCTHOMY OTIPOCY
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5. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHMS YUEEHOM JUCIATLIIMHBI
KoHTpomb 1 O11eHKa pe3yabTaToB OCBOCHUS YU€OHON AMCHUILUIMHBI OCYIECTBIISACTCS MPENoaBaTeieM B
Iporecce NpPOBEIEHUS NPAKTUYECKUX 3aHATUH U 1a00paTOpHBIX paboT, TECTUPOBAHMS, @ TAKXKE BBIIOJI-
HEHMsI 00YUYaIOIMIMMUCS HHIUBUAYAIbHBIX 3aJJaHAN, HCCIIEIOBAHUH.

PesynbTarsl
(ycBOCHHBIE 3HAHUSI, OCBOCHHBIC
YMEHUSI ¥ KOMIIETCHIIHHN)

OCHOBHEIE ITOKa3aTeIn OLICHKHU pe-
3yJjibTaTa

DopMBI, METOJIBI KOHTPOJISL U OLICH-
KU pe3yJIbTaTOB 00y4YeHUS

YMmenus:

HA3b16aMb U3yUEHHBIE BELLIECTBA 110
«TPUBUAIBHON» WM MEXIyHapon-
HOI HOMEHKJIATYPE;

onpedensamo. BaJICHTHOCTh u
CTENEHb OKHUCIECHHUS XUMUYECKUX
9JIEMEHTOB, THUI XUMHUYECKOH CBsI-
34U B COCUHEHUSX, 3apsA] HOHA, Xa-
pakTep cpenbl B BOAHBIX PacTBOpax
HEOPTraHUYECKUX COEMHEHUH,
OKUCJIMTEIb U  BOCCTAHOBUTEIb,
MIPUHAJIE)KHOCTh BEILECTB K pPas-
JIMYHBIM  KJaccaM OpraHUYECKHUX

B pesymprare ocBoeHHMA y4eOHOI
JUCLUIUIMHBI 00yJarOIUHCS JOIDKECH
YMETb:

Ha3bl6amb W3yYCHHBIC BEILECTBA II0
(TPUBUAIBHOW» WM MEXITYHApOA-
HOM HOMEHKNIATYPE;

onpeoensamy. BaJICHTHOCTb u
CTCIICHb OKMCJICHHA XUMHYECCKUX
9JICMCHTOB, THII XHUMHUYECKON CBS3U
B COCIMHEHHUSAX, 3aps] MOHA, Xapak-
TEp Cpelbl B BOAHBIX pacTBOpax He-
OPTaHWYIECKUX COCTUHEHHUH, OKHCIH-
Teb W BOCCTAHOBUTENb, HPUHAI-

WHTepnpeTanus pe3ynpTaToB
HaOMIOCHNUH 32 NESITENbHOCTHIO
00y4aroImerocs B MpoIecce 0CBOe-
HUSI y4eOHOH ANCIUTUTNHEL

Texylmuil KOHTPOJIb:

BBINOJIHEHHNE TIPAKTHYECKUX padoT;
TECTOBBIX 3aJaHUIL;

YCTHBIH OIIPOC;

peuieHue 3a1a4

IMpomexyrouHas arrectanus: Iaud-
(epeHIIMPOBAHHBIN 3aUeT

COCIUHECHHI; JIKHOCTh BELIECTB K PAa3IMYHBIM
Xapaxkmepuzoeams. 3JIEMEHTHI | KJaccaM OpraHMYECKHX COCTUHEHUH;
MajblX NEPUOAOB IO HX IMOJIO-| XaApaxKmepuzo8amsv. 3JIEMECHTHI
JKEHUI0 B NEPUOAMYECKON CUCTE-| MalbIX TMEPUOJIOB IO HUX TMOJO0XKe-
Me JI.M.MeHnneneeBa; o0mue XHu-| HHIO B MEPUOTUICCKON CHCTEME
MHUYECKHE CBOIICTBa MeTayuioB, He-| J[.M.MeHneneeBa; oOIHMe XUMHUC-

CKHE CBOICTBa METAJlJIOB, HEMETAIl-
JIOB, OCHOBHBIX KJIACCOB HEOpPraHU-
YECKUX U OPTraHMYECKHX COEJMHE-
HUH, CTPOEHHE U  XUMHUYECKUE
CBOMCTBA M3YYEHHBIX OPraHUYECKHUX
COCIMHCHUT,

00bsicHAMb. 3aBUCUMOCTh CBOMWCTB
BELIECTB OT UX COCTaBa U CTPOECHUS,
MPUPOAY XAMHUYECKOH cBs3uM (MOH-
HOM, KOBaJIEHTHOM, METAIUTMYECKOM),
3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIMU U TOJIOKEHUS XUMUIECKOTO
pa3iu4yHbIX (AKTOPOB; pPaBHOBECHSI OT Pa3lUYHBIX (HaKTO-
. BLINONIHAMb Xumudeckuti| PpOB;
9KCnepumMenm TIO PACIO3HABAHUIO| *

METaJJIOB, OCHOBHBIX KJIAaCCOB He-
OpPraHMYeCKNX U  OPTaHUYECKUX
COEJJUHEHUMN; CTPOEHHE U XUMH-
YECKUE CBOMCTBA M3YyUYEHHBIX Opra-
HUYECKHX COCIUHEHUM,

00bACHAMb. 3aBUCHMOCTH CBOWCTB
BEILECTB OT KX COCTaBa U CTpoe-
HUS; OPUPOJY XHMHUYECKOH CBs3H
(MOHHOM, KOBAJICHTHOMW, METaJlIH-
YEeCKOH), 3aBHCHMOCTh CKOPOCTH
XMMHUYECKON peakluu U I0JI0XKe-
HUSI XUMHUYECKOrO0 PaBHOBECHUS OT

BbINOJIHANb XUMUYECKULL

BROKHEHIINX  HEOPraHMYECKHX M| OKCnepumenm TIO PacllO3HABaHUIO
OpPraHUYECKHX BEILIECTB; BOXKHEHWIINX HEOPraHWMYECKUX M Op-
. nposooums CaMoCTOS- | TaHMYECKHX BEIIECTB;

TEJILHBINA MOUCK | npo6ooums  CaMOCTOSITEIIb-
XMMHUUYECKOH HHGpOpPManuu ¢ HC- | HBIH MIOUCK

XUMHYECKOH HWHQPOpPMAIIMK C HC-
MOJIb30BAHUEM  PA3IMYHBIX HCTOY-
HUKOB (HAYYHO-TIOMYJISIPHBIX H3/a-
HUH, KOMIIBIOTCPHBIX 0a3 MTaHHBIX,
pecypcoB MHTepHETA); HCITOJIB30BATh
KOMIIBIOTEPHBIC  TEXHOJIOTHU IS
00paboTKN ¥ Tepeaadyn XUMHUIECKOH
HHPOPMALIMU U e¢ MPEICTABICHUS B
pa3IMYIHbIX popMax.

MOJIb30BAaHUEM Pa3IMYHBIX HCTOY-
HHUKOB (HAY4HO-TIOMYJISIPHBIX HM3J1a-
HUii, KOMIbIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); HCHONB30-
BaThb KOMIIbIOTEPHBIE TEXHOJOTUHU
JUIA 00paboTKM M Tepenadyn XUMHU-
YecKoi WH(poOpManmuu M ee Tpea-
CTaBJIEHUS B Pa3IMYHBIX popmax.

3HaHUA:

BadiCHelluue Xumuieckue noHsamus. | 3HaTh:

BEIIIECTBO, XMMHYECKWUH DJIEMEHT,| GadCHelwue Xumuueckue HOHAMUSL.
aToM, MOJIEKYJa, OTHOCHUTEJbHBIC| BEIIECTBO, XHMHUYECKUWH DJIEMEHT,
aTOMHAs ¥ MOJIEKYJISIpHAST MACCHI, aToM, MOJIEKyJia, OTHOCHUTEIbHbBIE

WOH, JJIOTPOINS, U30TOMBI, XUMHU-

ATOMHasd 1 MOJICKYJIApHas MaccChI,
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4yecKas CBSI3b, ANEKTPOOTPHULATEINb-
HOCTb,  BaJICHTHOCTb,  CTENEHb
OKHCIICHHsI, MOJIb, MOJIIpHAsl Macca,
MOJISIPHBIH 00BEM, BELIeCTBa MoJIe-
KyJISIPHOTO W  HEMOJIEKYISIPHOTO
CTPOEHHS, PACTBOPHI, HIEKTPOIUT U
HE3JIEKTPOJIHT, IEKTPOIUTHIECKAS
JIICCOLMAINS, OKHCIUTENb M BOC-
CTaHOBUTEIb, OKUCICHUE W BOCCTa-
HOBJICHHE, TEIJIOBOH (P PEeKT peak-
LY, CKOPOCTh XUMHUECKOH peak-
LUH, KaTalu3, XMMUYECKOE paBHO-
BECHE, YIJIEPOJIHBIN CKeJeT, (yHK-
LUOHANBHAs TpYyIHIa, H30MepHs,
TOMOJIOTHS,;
* OCHOG6Hble 3AKOHbL XUMUU. CO-
XpaHEHHs Macchl BEMIECTB, IOCTO-
SHCTBAa COCTaBa, IEPUOJMICCKHN
3aKOH;
* OCHOBHbIE MeopUU XUMUU. XH-
MHUYECKOM  CBSI3M, 3JIEKTPOJIHUTHU-
YECKOM  JMUCCOLMALIMH, CTPOCHHUS
OpPTraHUYECKUX COEUHEHUN;
* gavicHelilUe Gewjecmea u mame-
puansi: OCHOBHBIE METAJUIBI U
CIUIaBBI; CEpHAs, COJIHAs, a30THAS
M YKCYCHasl KMCJIOTBI; IIETI0YH,
aMMHaK, MUHEpaIbHbIe YAOOpEHHH,
METaH, 3TUJICH, alleTHIICH, OEH301,
3TaHOJ, )KUPBI, MbLIa, TIIFOK034,
caxapo3a, Kpaxmall, KJIeT4aTKa,
O€JKH, NCKYCCTBEHHBIE U CHHTETH-
YeCcKHe BOJIOKHA, KaydyKH, II1acT-
MAaccBhl.

WOH, aJUIOTPOMNUS, M30TOIbI, XUMH-
YecKasl CBSI3b, JJIEKTPOOTPHLATENb-
HOCTb, BAJICHTHOCTb, CTEINIEHb OKHC-
JICHUs, MOJIb, MOJISIDHAsi Macca, Mo-
JSIPHBIA 00BEM, BEIIECTBA MOJIEKY-
JSIPHOTO U HEMOJEKYJISIPHOTO CTpOe-
HUS, PacTBOPBI, ICKTPOIUT WM He-
3IIEKTPOIIHT, JJIEKTPOIUTHYECKAS
JVICCOILMAIUS, OKHCIUTENb M BOC-
CTaHOBUTENb, OKHCICHHE W BOCCTa-
HOBJICHHE, TEIUIOBOI 3 QeKT peak-
MM, CKOPOCTb XHMHYECKOH peak-
[IMH, KaTaJln3, XMMUYECKOEe paBHOBE-
cHe, yIIIepoHbIil ckeneT, QpyHKIno-
HaJlbHas TPyIIa, U30MEpHs, TOMOJIO-
THS;

* OCHOBHbIE 3AKOMbI XUMUU. COXpa-
HEHUSI Macchl BEIIECTB, IOCTOSH-
CTBa COCTaBa, MNEPUOIAMICCKUI 3a-
KOH;

* OCHOGHblE ~Meopuu  XUMUU. XU-
MHYECKOH CBS3M, OJIEKTPOJIUTHYE-
CKOM  JAMCCOLMAIlNU, CTPOEHUS Op-
FaHUYECKHX COCIMHCHUM;

* gadicHeliuue gewecmea u mamepu-
anbl: OCHOBHBIE METaJUIbl U CIUIABHI,
cepHasi, COJIsSIHas, a30THas U YKCyC-
Hasl KUCIIOTHI; IIENOYH, aMMHAK, MH-
HepalbHbIE yJOOpEeHHUS, METaH, 3TH-
JIeH, alleTHICH, OCH30JI, 3TaHOJI, XKH-
pBl, MbUIA, TJIOKO3a, c€axaposa,
KpaxmMaJ, KieTdaTka, OelKH, HCKyc-
CTBEHHbBIC M CHHTCTHYECKHE BOJIOK-
Ha, Kay4yKH, IJIACTMACCHI.

2 B /}
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