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1. OBIIME MMOJOXEHMUS 11O IIJIAHUPOBAHUIO U OPTAHU3ALIUU
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

1.1. Meroauueckue pEKOMEHJALMKA TI0 OpraHu3alMkd W  METOJUYECKOMY
COIMPOBOXKJICHUIO CaMOCTOATENbHON paboTel oOyuvaromuxcst CIIO pazpaboTansbl
cornacHo PenepansHomy 3aKkoHy Poccuiickoit @enepanuu ot 29 aexabdbpst 2012 r.
N 273-®3 "O6 obpazoBanuu B Poccuiickoit @enepanun’; ®I'OC COO;IIpukazy
Munnpocsemenust Poccun ot 24.08.2022 N 762 "O6 ytBepxkaenun Ilopsiaka
OpraHu3allid M  OCYIIECTBJIECHHS  OOpa30BaTEIbHOM  JAESATENIBHOCTH IO
o0Opa3oBaTeIbHbIM nporpammam CpEIIHETO po(eCcCUOHATBHOTO
oOpazoBanud",ITonoxeHnss 00 OpraHu3auu CaMOCTOSTEIbHON PabOThl CTYJEHTOB,
MeTtonuueckux  peKOMEHJAUMi [0  OpraHu3alil M METOJAMYECKOMY
COMPOBOXKICHUIO CAMOCTOsITeNIbHON paboThl cTyaeHToB CIIO.

2. BUJABI 1 ®OPMBI CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
IO OBIIIEOBPA3OBATEJIbHOM YUYEBHOM JUCHOUTIIMHE

2.1. ObeobpazoBaTebHON yUeOHON TUCIMIUIMHON XUMHS MPETyCMOTPEH
CJIeTyIONTUH 00BEM CaMOCTOSTENIbHON pabOThl 00YUAIONUXCS:

Buna camocTosiTenbHO#M paboTh O06beM yacoB (09HO/3a09HO/OYHO-320YHO)
CTYJCHTOB

BueaymutopHas 0/64

camocTosiTesbHas pabora

2.2. ®opMBI CaMOCTOSITENHHOM PAOO0THI, BUBI 33JIaHUN TT0 YYCOHBIM TEMaM:
Tema camocrosiTesibHOM padoTer Ne 1.... Tema 1.1.
CtpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB U MIPUPOJIa XUMHUECKOMN CBS3U
1.Tembl a5 pedepaToB:

e (CoBpeMEHHas MOJENb CTPOCHHUS aTOMa.

e CHUMBOJHYECKUN S3bIK XUMHUU. XUMUYECKUN DJIEMEHT.
DnexTpoHHas KOH(GUTYpalKs aToMa.
Knaccudukarus XHMHIECKUX 3JIECMEHTOB (S-, P-, 0-3JIEMEHTHI).
BaneHTHbI€ 3JIEKTPOHBI. BajleHTHOCTS.
DJIEKTPOHHAS IPUPOJA XUMHUYECKOU CBSI3HU.
DNEeKTpOOTPUIATEIBbHOCTb.

e Buanl xumuueckoil cBs3u (KOBaJICHTHasi, WOHHAs, MeETaJIMYecKas,

BOJIOPOJIHASA) U CLIOCOOBI €€ 00pa30BaHUs

2. PaboTta ¢ OCHOBHOM U JIOMOJTHUTENBHOM TUTEpATypol, UHTEepHET - pecypcamu;
3. IIpezentanus 10 cnaitgoB CTpoeHHE aTOMOB XMMUYECKUX JIEMEHTOB U
MpUPOJa XUMUYECKOU CBA3U
4. paboTa C KOHCIIEKTOM JIeKIIMH (00paboTKa TEKCTa);
5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuasioM (yueOHUKa, TIEPBOMCTOYHHKA,
JOTIOJTHUTENBHON JIUTEPATYPBI, ayIUO- U BUACO3aNHUCE);
6. cocTaBIICHUE TJIaHA U TE3UCOB OTBETA;
7. pelieHue 3a1a4 U ynpaKHEHU 1o o0pasiy;




Tema camocTosiTesibHOM padoThl Ne 2 Tema 1.2.

[Tepuoauyeckuii 3akoH u Tabnuia /.M. Menneneera

1.Tembl 191 pedeparTos:

1.Ilepriognueckuii 3aKOH U IEPUOANYECKAS] CUCTEMA XUMHUUYECKUX 3i1eMeHToB 1. 1.
MeHieneeBa Ha OCHOBE IIPEACTABICHUN O CTPOCHUU aTOMOB. 3HAUEHUE
MEPUOANYECKOr0 3aKOHA JIJIsl pa3BUTUA HayKu. 2.COBpEMEHHbIE MPEICTABICHUS O
CTPOEHUH ATOMOB XMUMHUYECKUX DJIIEMEHTOB U 3aKOHOMEPHOCTH B U3MEHEHUHU UX
CBOIWCTB HA MPUMEpPE: JIEMEHTOB OJIHOTO MEPUO/Ia

3.CoBpeMEHHbIE NPEACTABICHUSA O CTPOCHUU ATOMOB XUMUYECKHUX JIEMEHTOB U
3aKOHOMEPHOCTH B U3BMEHEHUU X CBOMCTB HA MIPUMEPE: FIEMEHTOB OJHOMN
[JIABHOW MOATPYIIIIBI.

4. Nonnas cBs3b, €€ oOpazoBaHue. 3apsibl HOHOB. CTeNeHb OKUCICHUS U
BAJICHTHOCTH 3JIEMEHTOB. 5. KoBajieHTHast CBsI3b. BU1bl KOBAJICHTHOM CBSI3H.
6.21EKTPOOTPULIATENBHOCTD XUMUYECKUX 3JIEMEHTOB.

2. PaGoTta ¢ OCHOBHOM M JIOMIOJTHUTEILHOMN TUTEpaTypol, IHTepHeT - pecypcamu;
3. [IpezenTanus 10 cnaiinor [lepuogudeckuii 3akon u Tadnuna /[.1. MenneneeBa
4. paboTa ¢ KOHCIIEKTOM JIeKIuU (00paboTKa TeKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHHUKA, TEPBOUCTOYHHKA,
JIOTIOJIHUTEIIbHOM JINTEPATyPhl, ayJIU0- U BUIACO3AMUCEN);

6. cocTaBJICHHE IIJIaHA U TE3UCOB OTBETA;

7. peleHue 3aia4 U yIpaxxHEHU mo oopasiy;

8.moknan buorpadus JI.M.Menaeneena

Tema camocTosiTeibHOI padoThl Ne 3 Tema 2.1 Tunbl XUMHUECKUX pEaKLIHiA
1.Tembl nas pedeparos:

o Kiaccudukanus v TUITBI XUMHYECKUX PEAKIIUNA C y9aCTHEM

HEOPTraHUYECKUX BEILIECTB.

e (CocraBieHHE YPABHEHUHN PEAKIIUM COCAUHEHUS, PA3JIOKECHUS, 3aMEILICHUS,
oOMeHa, B T.4. peakIuii TOPEHHUs], OKUCIICHUS-BOCCTAHOBJICHUS.
YpaBHEHUST OKUCIICHUS-BOCCTAHOBJICHHUSI.
CreneHb OKHUCIICHUS.
Okucnurenb 1 BOCCTAHOBUTEb.
CocraBiicHUE U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
METOJIOM DJICKTPOHHOTO OanaHca.

e OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPO/IE,

MPOU3BOJICTBEHHBIX MPOLIECCAX U KUHEAEATEIbHOCTH OPTaHU3MOB

2. PaGoTa c 0OCHOBHO# M TOMOJHUTENBHOM JIuTEpaTypol, IHTepHeT - pecypcamu;
3. IlpesenTanus 10 ciaitnoB OKUCIUTEILHO-BOCCTAHOBUTEIBLHBIC PEAKIINH B
pUPOJIe, MPOU3BOJICTBEHHBIX MPOIIECCaxX U KU3HEAEATEIIbHOCTH OPraHu3MOB
4. paboTa C KOHCIEKTOM JIeKIIUH (00paboTKa TEKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHMKa, IEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JIUTEPATYPBI, ayIM0O- U BUACO3aNHUCEN);

6. COCTaBIICHUE TUIaHA U TE3UCOB OTBETA;

7. pelieHue 3a1a4 ¥ ynpaKHeHui no oopasiy;

8.10kmax OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IIPUPOJIE,
IIPOU3BOJICTBEHHBIX IPOLIECCAX U KU3HEACATEIBHOCTH OPTaHU3MOB



Tema camocrosiTesibHOI padoThl Ne 4 Tema 2. 2. DnekTpoauTudeckas
JUCCOLMAIUS U HIOHHBIA 0OMEH
1.Temsl nJ1is pedepartos:

e Teopus 3IEKTPOIUTUYECKON AUCCOLMALINH.

e oHBI. DJIEKTPOJINUTHI, HEANEKTPOJIHUTHI.

e Peakiuu nonHoro oomeHa.

e CocTaBieHUEe peakIil HOHHOTO OOMEHa IyTeM COCTaBJICHMS UX TOJHBIX U

COKpAIIEHHBIX NOHHBIX YPABHEHU.

e KucI0THO-OCHOBHBIE PEAKIUU.
2. PaboTa c OCHOBHOH M TONOJIHUTENBHOM JIuTepaTypoli, IHTepHer - pecypcamu;
3. IlpesenTtauus 10 ciaitnoB Teopust JIEKTPOTUTUUECKON TUCCOIUALINH.
4, paboTa C KOHCIIEKTOM JICKIIUH (00paboTKa TEKCTa);

5. moBTOpHas paboTa HaJ| yueOHbIM MaTepuaioM (yueOHUKa, TIEPBOMCTOYHHKA,
JOTIOJTHUTENBHOU JIUTEPATYPHI, ayIU0- U BUACO3aNHICE);
6. cocTaBIICHUE TUIaHA U TE3UCOB OTBETA;
7. pelieHne 3a/1a4 U ynpaxHEeHU! 1o o0pasity
TpenupoBouHble 3a/1aHus 110 TeMe «VIOHHBIE YpaBHEHHS PEAKLIHAI).

1. CocTtaBbTe HOHHBIE YPaBHEHUS PEAKIIMIA:

Na sPO 4+ CaCL > —NaCl + Ca 3 (PO) 2
Al 2(SO) 3 + KOH —AI(OH) 3+ K 2SO 4
HBr + Ba(OH). —»Ba Br2 + H 20

2. Jonumure ypaBHEHUE PEAKIIUU U COCTaBbTE €r0 B MOHHOM BH/JIC

K2SO+ HNO3 —
Fe 2(SO 4) 3+ BaCl ,—
Na S + H3PO—

3. CocTtaBbTe MOJEKYISIPHOE ypaBHEHUE PEAKIIUH, COOTBETCTBYIOIIEE
NOHHOMY:

Cu?+S% — CuS

Fe3* + PO 4 ¥— FePO 4
2H"+ CO3s* —-H.0+ CO;
Al 3 +3 OH —AI(OH);

8.10k1a1 KHCIIOTHO-OCHOBHBIE PEaKIIMH.

Tema camocTosiTeibHOI padoThl Ne 5 Tema 3.1. Knaccudukanus,
HOMEHKJIaTypa U CTPOEHUE HEOPTaHUYECKHUX BEIIECTB
1.Temsl nJ1s pedepatos:

e IlpenMer HEOpraHUYECKON XUMUHU.

o Knaccudukanus HeOpraHMUEeCKUX BEUIECTB.



ITpocThie U CII0KHBIE BEILIECTBA.

OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUBL, TUAPOKCHIBI, KUCIIOTHI,
COJIn

B3auMocBs3b HEOpPraHUYECKUX BEIIECTB.

ArperaTHble COCTOSIHMSI BELLIECTBA.

Kpucraminueckue u amopdHsbie BeniecTBa

Tunbl KpUCTATUIMYECKUX PEIIETOK (ATOMHAs1, MOJIEKYJIIpHAs, MOHHAS,
MeTaJJIM4ecKas).

3aBUCUMOCTH (PU3MUECKUX CBOMCTB BEILIECTBA OT THUIA KPUCTALITNYECKON
PELIeTKU.

3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJa XMMHUYECKOM
CBSI3U U THIA KPUCTAIUTUYECKON PEILIETKH.

[TprunHBI MHOTOOOpa3Hsl BEIIECTB

2. PaboTa c OCHOBHOH M TONOJIHUTENBHOM JIUTEpaTypoli, IHTepHeT - pecypcamu;
3. IIpe3enrauus 10 cnaiigoB . TUIIBI KPUCTAINTMYECKUX PELIETOK (aTOMHAas,
MOJIEKYJIIpHAs, MOHHAs!, METAJJTNYECKas).

4, paboTa C KOHCIIEKTOM JICKIIUH (00paboTKa TEeKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHMKa, TEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JIUTEPATYPHI, ayIUO- U BUACO3aNHICE);

6. COCTaBJICHHE IIJIaHA U TE3UCOB OTBETA;

7. pellieHue 3a/1a4 U ynpaxxHeHu o oopasiy;

8.moxman [IpuarHBl MHOTOOOpa3us BEIIECTB

Tema camocrosiTesibHOM padoThl Ne 6 Tema 3. 2. DU3UKO-XUMHUUECKHE CBOKWCTBA
HEOPTraHUYECKUX BEILIECTB

1.Tems! piis pedeparos:

MerTanbl, X MOJIOKEHUE B MIEPUOUYECKON CUCTEME XUMUYECKHUX
sanemeHTOoB [[.M1.MenaeneeBa, CTpo€HHE UX aTOMOB,

MeTaJTHYECKasi CBA3b, (hU3nyecKkue cCBOMCTBa aToMOB, O0IIINE XUMUYECKHE
CBOMCTBA METAJIJIOB.

. TUNBI KPUCTALUIMUECKUX PEIIETOK BEMIECTB. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIIA KPUCTAJIINYECKON PEIICTKH.

. Kene3o — nmpeacTaBUTENb METAIIIOB MOOOYHBIX MOATrpynn. OCOOEHHOCTH
CTPOCHHS €ro aroMa, (puznueckne 1 XuMHUUYeCKue CBOMCTRA JKeJe3a.
[Ipupoaubie coenuHeHus xenesa. [[puMeHenne xene3a v ero CrjiaBoB.
.HemeTasibl, UX MOJIOKEHUE B IEPUOJIUIECKON CUCTEME XUMUYECKUX
anemeHTOB [[.U. MenaeneeBa, CTpoeHHUE UX aTOMOB

. OKHUCIIUTENBHO- BOCCTAHOBUTEIBLHBIE CBOMCTBA HEMETAJIJIOB HA IPUMEPE
3JIEMEHTOB MOJATPYIIIbLI KUCIOPOA.

Bonopoaneie coeAMHEHUS] HEMETAIIOB.

3aKOHOMEPHOCTH B U3MEHEHUHU UX CBOMCTB B CBSI3U C MOJOKECHUEM
xumuueckux ameMenToB B I1C JI.M. MeHaeneena.

.O01as xapakTepuCcTHKa 3JIeMEHTOB [V rpynisl, riIaBHON MOATPYIIIHIL.



Yriepoa u KpeMHUH KaK MpocThie BemecTBa. CoelMHEHUS yIiiepoaa u
KPEMHHUS, UX 3HaYCHHE JIJIs1 YEIOBEKA.

.O0m1as xapakTeprucTruKa JIEMEHTOB V TPYTIIbI, TJIABHOU MTOATPYTIIIHIL.
A30T 1 pocdop Kak mpocThie BemecTBa. Hanbonee BaKHbIE COeAMHEHUS
azota u Qocdopa, X MpuMEeHEHHne.

buonorunyeckas poinb azora u docdopa [Ipumenenne coequHEeHUH a30Ta U
docdopa B MenuiriHe

OO01as xapakTepucTHKa 31eMeHTOB VI rpyIIibl, ri1aBHON NOArPYIIIBI.
Kucnopon u cepa kak npocThle BelecTBa. AJIOTPOHUS.

Haunb6onee Baxxarsie coenunenus O u S, 3HadeHue 11g yeaoBeka. OOmas

XapaKTEpUCTHUKA IIEMEHTOB Y Il rpynmsl rimaBHOM MOATPYIIIIBL.

Kucnotsl, ux knaccugukanus 1 CBOMCTBa HA OCHOBE MPE/ICTABICHUN 00
AIEKTPOJIUTUYECKON JUCCOLUALINH.

. OcHOBaHus, UX KJ1accu(UKalKs U CBOMCTBA HA OCHOBE IIPEJICTABICHUN 00
IEKTPOIUTHYECKON TUCCOLUALINN.

Conu, ux coctaB, CBOMCTBa HA OCHOBE MPEACTaBICHUN 00
AIEKTPOJIUTUIECKON JUCCOLUALIAH.

AM@doTepHbIe OpraHuYeCcKre U HEOPraHUYECKUE COCAMHEHUS

[TprunHBl MHOTOOOpa3Usi HEOPTaHUYECKUX U OPTraHMUECKUX BEIIECTB;
B3aMMOCBS3b BEILIECTB.

2. PaGoTa c OCHOBHO# M TOMOJIHUTENHLHOM JIUTepaTypolt, THTepHeT - pecypcamu;
3. [Ipe3enrtauus 10 cnaiinos . buonoruueckas pois azota u Gpocdopa

[IpuMeneHUe coequHEHNH a30Ta U ochopa B METUIIMHE

4. paboTa C KOHCIIEKTOM JIeKIIUH (00paboTKa TEKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepruasioM (y4ueOHUKA, IEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JTUTEPATYPBI, ayIUO- U BUACO3aNHUCEN);

6. cocTaBJIeHHE IJIaHA U TE3UCOB OTBETA;

7. pelleHre 3a1a4 U ynpaxxHEeHu 1o oopasiy;

8.10kman AMQoTepHble OpPraHuYeCcKre U HEOPraHUYECKUE COSAMHEHUS

Tema camocTosiTesibHOI padoThl Ne 7 Tema 3.3. Unentudukanus

HEOPTraHUYECKUX BEIIECTB
1.Tembl nJ1s1 pedepatos:

2.
3.

(]
(]
®
®
P

a

Nnentudukaius HEOPraHMUECKUX BEIIECTB C UCMOJIB30BAHUEM UX (PU3UKO-
XUMHUYECKUX CBOMCTB,

I/I)ICHTI/I(I)I/IKaIII/ISI HCOPTaHNYCCKHUX BCIICCTB C HCIIOJIb30BAHUCM  HX
XApaKTCPHBIX KAYCCTBCHHBIX peaKIIPIfI.

KauecTBeHHbIe peakiuy Ha Cyb(haT-HOH,
KauecTBeHHbIE peakiuu Ha KapOOHAT-UOH
KauecTBeHHbIE peaklMy Ha XJIOPUIA-aHUOH
KauecTBeHHBIE pEAaKIIMK HA HA KATUOH AMMOHUS

060Ta ¢ OCHOBHOM U JOTOJIHUTEIBHON JUTepaTypoid, UHTEepHET - pecypcamu;

IIpesenranus 10 cnaiiios .



4, paboTa C KOHCIIEKTOM JIeKIIUH (00paboTKa TEeKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuasioM (yueOHUKa, TIEPBOMCTOYHHKA,
JOTIOJTHUTENBHON JIUTEPATYPHI, ayIUO- U BUACO3aNUCE);

6. cOCTaBIICHUE TUIaHA U TE3UCOB OTBETA;

7. peuieHue 3a1a4 ¥ ynpaKHeHui no oopasiy;

1. [lelicTBue TpyIIIOBOro peareHTa Ha KaTHOHBI BTOPOY AHAJIMTUYECKON I'PYIIIIBI.
Hanummre ypaBHeHus peakiuil. 2. KpaTkast XapakTepuCcTUKa CBOMCTB XJIOPHUJIOB
cepedpa, ceunua (I1I) u pryru (1).

Hanummre ypaBHeHUs peakiuii 1 0ObsICHUTE MEXaHU3M JCHCTBUS pacTBOpa
aMMHaKa Ha xjopuibl cepedpa u pryTH (I). 3. Peaknuu karrnona cepebpa u
aHAJTUTHICCKUE OCOOCHHOCTH KaXK0oM peakiuu. Hamummre ypaBHEHUS peaKIni.
4. Peakiuu katuona cBunia (II). Hanumure ypaBHeHUS peakivii U yKaxuTe
ycioBHs uX nposeneHus. Kakyro u3 peakiuii MOKHO Ha3BaTh cieliMpuueckoit? 5.
OcoOenHocTu peakuuii katnoHa pryTu (I). Hanummre ypaBHeHUs peakiuid.
Kakyro peakuuo MOKHO HCOJIBb30BaTh sl OTKpbITUA [HE2] 2+ n3 cmecn
KaTHOHOB Ag+ , Pb2+, [Hg2] 2+7?

Tema camocTosiTesibHOI paGoThl Ne 8 Tema Tema 4.1. Kinaccudukanus,
CTPOEHUE U HOMEHKJIATypa OPraHUYECKUX BEILIECTB
1.Tembl nJ1s1 pedepatos:
e [losiBiicHUE U pa3BUTHE OPTAaHUYECKOM XMMHUU KaK HAyKH.
e [IpeaMer opranndeckoil Xumuu. MecTo U 3HaYEHUE OPTaHUYECKON XUMUH B
CHUCTEME €CTECTBEHHBIX HayK.
e XUMHUYECKOE CTPOCHHE KaK MOPANOK COEAUMHEHHS aTOMOB B MOJIEKYJE
COrJIACHO UX BaJIEHTHOCTH.
e (OCHOBHBIE TMOJIOKEHUS TEOPUU XUMHYECKOTO CTPOCHUS OPraHUYECKUX
coenuHennd A.M. bytieposa.
e VYTIJIEepOJIHBIN CKEJET OPTaHUYECKOU MOJICKYJIbI.
e 3aBHCUMOCTb CBOWCTB BEHIECTB OT XHMHYECKOIO CTPOEHUS MOJEKYIL.
N3oMepust u u3omepsl.
e [llonsTue o pyHKkuMOHAIBHOU rpynne. Pagukan.
o [Ipuniunel kIaccuuKau OpraHuYEeCKUX COCTUHEHUH.
e MexayHapoaHass ~ HOMEHKJIATypa WM HPUHLMIOBL  HOMEHKJIATYphI
OPraHUYECKUX COCIITMHCHUU.
e Ilonsatue 00 a3zoTcolEepXk alUX COCAMHEHUSX, OHOJOTMYECKH AaKTUBHBIX
BeIECTBax (YIJIeBoOax, JKupax, OenKkax u np.),
o [loHsTHE O BBICOKOMOJEKYJSIPHBIX COEAUHEHUSIX (MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO)
2. PaGoTta ¢ OCHOBHOM U JIOMOJTHUTEIBHOM JIUTEpaTypoit, IuTepHeT - pecypcamy,
3. IlpesenTtanus 10 ciaiigoB . 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMUUYECKOTO

CTpOeHHUs MoJIeKI. M3oMepust 1 n30Mephl

4. paboTa ¢ KOHCIIEKTOM JIeKIuU (00paboTKa TeKCTa);



5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHMKa, TEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JIUTEPATYPBI, ayIU0- U BUACO3aNHUCEN);

6. cOCTaBIICHUE TUIaHA U TE3HCOB OTBETA;

7. pelieHue 3a1a4 U ynpaKHEeHU 1o oopasiy;

1.CocraBiieHH€ MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMYIT OpraHUuYECKUX
BEILIECTB OT/IEJIBHBIX KJIACCOB, UCIIOJb3Yys X HAa3BAHUS 10 CUCTEMATUYECKON U
TPUBHATILHOW HOMEHKJIATYPE :

STUJIEH,

AllETUJIEH,

TJIULEPYH,

(benomn,

dbopmanbaerus,

YKCYCHasl KUCJIOTA,

TJIMIYH

2.PellieHue Takux 3a7a4 COCTOUT M3 ABYX YacCTE:

¢ CHaYaJIa HAXOJAT MOJBHOE COOTHOIIIEHUE ATOMOB B BEILIECTBE — OHO
COOTBETCTBYET ero mpocreimei popmyne. Hampumep, 11st BemecTsa
coctaBa AxBy COOTHOIIIEHME KOJIMYECTB BEIEeCTB A U B cOOTBETCTBYET

COOTHOILIEHHIO YHCIIa UX aTOMOB B MOJIEKYJIE:
x:y=n(A): n(B);

e 34aTCM, I/ICHOJIBSyH MOHHpHYIO Maccy BCIIECTBA, onpez[enﬂ}oT cro I/ICTHHHy}O
popmyy.

1. Ilpumep 1.
Onpenenuts GopmyITy BelecTBa, €ciau oHO coaepxuT 84,21% C u 15,79%
H 1 nmeeT OTHOCUTENBHYIO TIJIOTHOCTH MO BO3/IyXY, paBHYIO 3,93.

Pemienune npumepa 1.

1. Ilyctb macca BemectBa paBHa 100 r. Torga macca C O6yner paBHa 84,21 r, a
macca H— 15,79 r.

2. Haliném KoaruyecTBO BEIIECTBA KAXKI0T'0 aToMa:
v(C)=m/M=284,21/12="7,0175 monp,
v(H)=15,79/1=15,79 mos.

3. Ompenemnsiem MonbHOE cooTHOIIeHne aromoB C u H:
C:H=7,0175:15,79 (cokpatum o0a yucia Ha MeHblee) = 1 :
2,25 (nomHoxxuMm Ha 4) =4 : 9.

Takum o6pazom, npocreitmas Gopmyia — CsHo.

4. Tlo OTHOCHUTENBHOM IJIOTHOCTH PAaCCYUTAEM MOJISIPHYIO MaccCy:
M = D(zosn) * 29 = 114 r/m011B.
MomnspHas Macca, COOTBETCTBYomas npocteimeid popmyne CsHg — 57
I/MOJIb, 3TO B 2 pa3a MEHBIIIEC HICTUHHO MOJISIPHON MAaCCHI.
3nauut, uctuHHas popmyna — CgHus.



Ectb ropasno 6ojee mpocToil METO A peIIeHUs TAaKOM 3a/1aun, HO, K COKAJICHMIO,
32 Hero He MmoCTABST MOJHLIN 02J171. 3aTO OH MOJOUAET I MPOBEPKU UCTUHHOU
(bopMyIIbl, T.€. C €ro HOMOIIbIO Bbl MOKETE IPOBEPUTH CBOE pELICHHE.

Meton 2: HaxonuMm nctuHHYI0 MOJIsipHYIO Maccy (114 r/mons), a 3aTemM Haxoaum
Macchbl aTOMOB YTJIEPOJa U BOJOPO/IAa B 3TOM BEIIECTBE MO UX MACCOBBIM JIOJISIM.
m(C) =114+ 0,8421 = 96; T.e. uncno atomoB C 96/12 =8

m(H) =114 +0,1579 = 18; 1.e uucmio atomoB H 18/1 = 18.

®opmyna BemectBa — CgHas.

OtBet: CgHas.

1. Ilpumep 2.
Omnpenenuts GopmMyIly aJkuHa ¢ TNIOTHOCTHIO 2,41 1/11 mpu HOpMaJIbHBIX
YCIIOBHUSIX.

Pemienune npumepa 2.

O6mas dhopmyna ankuHa CnHan-

Kak, uMest TUIOTHOCTh ra3000pa3HOro ajIkuHA, HAWTH €r0 MOJISIPHYIO Maccy?
[TmoTHOCTE p — 3TO Macca 1 nuTpa ra3a npu HOpMaJIbHBIX YCIOBHUSX.

Tak kak 1 MoJb BelecTBa 3aHUMaeT 00bEM 22,4 11, TO HE0OXO0IMMO y3HATh,
CKOJIBKO BecAT 22,4 11 TaKOTO Tasa:

M = (t1oTHOCTH p) * (MOISAPHBIA 00BEM Vi) = 2,41 1/7 * 22,4 n/monb = 54 r/MOb.
Janee, cocTaBUM ypaBHEHHE, CBSA3BIBAIOIIEE MOJIIPHYIO MacCy | N:
[4en—2=54,n=4.

3Hauurt, ankuH umeet popmyny CsHs.

OtBet: C4Hs.

1. Tlpumep 3.
Onpenenuts GOpMyITy IpeaeasHOr0 albIernu1a, €ClIM H3BECTHO, UTO
3+10?2 MoneKya 3TOro anbaeruaa secar 4,3 r.

Pemenue npumepa 3.

B aToli 3a/1a4e JaHO YKMCIIO MOJIEKYJI M COOTBETCTBYIOIIAs Macca. IcXos u3 3Tux
JAHHBIX, HAM HEOOXOIMMO BHOBb HAlTH BEJTHYHNHY MOJISIPHOM MacChl BEIIECTBA.
J1J1st 3TOr0 HY’KHO BCIIOMHHUTD, KAKOE YHCJI0 MOJIEKYJI COACPKHUTCS B 1 MOJIb
BEIIICCTBA.

Ot1o uncno Aporaapo: Na = 6,02¢10% (monekyin).

3HAYMT, MOXHO HAWTH KOJUYECTBO BEIIECTBA AlIbCTH/IA:
v=N/Na=310%/6,0210% = 0,05 mMo015,

¥ MOJISIPHYIO MaccCy:

M=m/n=4,3/0,05= 86 r/mMoib.

Jlanee, Kak B IPEIbIIYIIEM TPUMEPE, COCTABIISIEM YPAaBHCHHUE U HAXOJ/IUM 1.
O6mas dhopmyna npenenbHoro anpaeruaa CoHanO, To ectb M = 14n + 16 =86, n =
5.



OtBet: CsH100, neHTanab.

Omnpenenuts hopMyy Iuxiopaiikana, coaepsxkamero 31,86 % yriepona.

Oomas dpopmyina auxiopaikana: ChH2nClz, Tam 2 aToma xJiopa 1 n aTOMOB
yTaepoa.

Torna maccoBast 1075 yriaepoja paBHa:

®(C) = (uucno atromoB C B MoJiekyie) ¢ (aroMHast macca C) / (MoJieKyJisspHast
Macca JUXJIopaaKaHa)

0,3186=n°+12/(14n +71)

n = 3, BEMECTBO — AUXJIOPHPOIIAH.

Otget: C3HsCl2, muxmopmnpomnas.

8.10k1a OCHOBHBIE TMOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OPTraHHYECKUX
coenuHenuid A.M. Bytiepoga.

Tema camocrosiTenbHOM padoTbl Ne 9 Tema Tema 4. 2. CBolicTBa OpraHUYECKUX
COCIUHECHUN
1.Temsl pi1s pedepatos:
e l30Mepus OPraHMYECKUX BEILECTB, €€ BUJIBI.
o . [IpupoaHbie HCTOYHHUKH YTJIEBOAOPOIOB: ra3, HeTh, KAMEHHBIN YTOJb U
UX TIPAKTHYECKOE MCIIOJIb30BAaHHUE.
e Hedrs, ee cocTaB u cBoiictBa. HedrenpoaykTsl.
e KpekuHr u ero BUsl.
e OxpaHa OKpy>Karolei cpebl Ipu HedrenepepadoTKe U TPaHCIOPTUPOBKE
HE(TEPOTIYKTOB.
e . [IpenenpHble yrieBo0posl, 00mas Gpopmysia U XUMHUYECKOE CTPOCHHE.
e XHWMHUUYECKHE CBOKMCTBA aJIKAHOB HA IPUMEPE METAHA.
e . HenpenenbHble yriaeBo1opoabl psjia 3TUIeHa, oo1as popmyiia u
XUMHUYECKOE CTPOCHUE.
e (CBoiicTBa M NPUMEHEHHE ITUJICHA.
e . AKaaMeHbl, UX XUMHYECKOE CTPOCHHE, CBOMCTBA HX XUMUUYECKOE
CTPOCHHME, MOJYUEHUE U TPAKTUUECKOE 3HAUCHUE.
e [IpupoaHbIil U CHHTETUUYECKUN KayuyK, UX IOJIyYEHHUE, CBOUCTBA U
IIPUMEHEHUE
o [luknonapaduHsl, HX XMMHUYECKOE CTPOCHUE, CBOWCTBA, HAX0XK/ICHUE B
IIPUPOJIE, TPAKTUYECKOE 3HAUEHUE
e AUETWIEH — IPEACTaBUTENb YIJIEBOJOPOAOB C TPOMHOM CBS3BIO B MOJIEKYJIE.
e (CBoiicTBa, IOJyYEHUE U IPUMEHEHHUE ALIETUIICHA.
e ApomaTHueckue yriaeBoaopoasl. benson, ctpyktypHas ¢popmyiia, CBOWCTBA
Y TIOJIyYECHHE.
e [IpumeHenue GeH30/1a U €r0 TOMOJIOTOB.



e [lpenenbHble OIHOATOMHBIE CIIUPTHI, UX CTPOCHUE, PUIUYECKUE U
XUMUYECKUE CBOKCTBA.

e [lonydyeHue u NpuUMEHEHHUE YTUIOBOTO CIIUPTA.

e [unepuH U STUICHTIIMKOJb KaK MPEJACTaBUTEIM MHOTOATOMHBIX CIIUPTOB.
[IpuMeHeHue B MEIULIUHE.

e . @eHOoI, ero XMMHUYECKOE CTPOEHUE, CBOMCTBA, OJIyUYEHUE, IPUMEHEHUE B
MEJULIUHE.

e .B3anmHoe BiIusiHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB Ha
nmpuMepe dTaHosa U heHona. AbIErHabl, NX XUMUYECKOE CTPOEHUE U
CBOMCTBA.

o [l onydyeHue U mMpUMEHEHHE MYPABLUHOTO U YKCYCHOTO aJIbJCTH/IOB.

e . [IpenenbHble OJJHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI, KX CTPOCHUE U
CBOMCTBA Ha IPUMEPE YKCYCHON KHUCIIOTHI.

e MypaBbuHas KHCIOTAa: 0COOCHHOCTH CTPOCHHMSI M CBOMCTB, HAXOXK/ICHUE B
MpUpPOJIe U IpUMEeHeHUe. BaxkHeime npeacTaBUTeNd NpeaeabHbIX U
HETpeeIbHBIX KAPOOHOBBIX KHUCIIOT.

e (Oco0eHHOCTH MypaBbUHOM KUCIOTHI. OnenHoBast kucioTa. [Ipumenenue
KapOOHOBBIX KUCJIOT.

e [Ipoctbie u cioxHbIe 3(PUPBI, CBOWCTBA, PEAKIIUU MTOTYUYEHUS U
MIPUMEHEHHUE.

2. PaboTa c OCHOBHO# M TOMOJIHUTENHHOM JIUTepaTypoit, IHTepHeT - pecypcamu;
3. IlpesenTanus 10 ciaitgos .

e Hedrts, ee cocTaB u cBoiictBa. HedrenpoaykTsl.
KpekuHr u ero Bubl.
OxpaHa OKpYy>KaroIIeH cpeapl Mpu HedTenepepadoTKe U TPAHCTIOPTUPOBKE
HE(TETIPOTYKTOB.

® MpuUMEHEHHE OEH30J1a U €ro rTOMOJIOTOB

e . dDeHoI, ero XMMUYECKOE CTPOEHUE, CBOMCTRA, MTOJTyuYeHUEe, IPUMEHEHHUE B
MEJTUIIUHE.

4. paboTa ¢ KOHCIIEKTOM JIeKIuu (00paboTka TeKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepraioM (yueOHUKa, TEPBOMCTOYHHKA,
JOTIOJIHUTENIBHOM JINTEPATYPhl, ayUO- U BUACO3AMUCEN );

6. COCTaBJICHHE TJIaHA U TE3UCOB OTBETA;

7. peleHne 3a/1a49 U ynpaxHEHUH 1o 00pasity;

8.noxman I1 onydyeHne u mpuMEeHEHHEe MypPaBbUHOTO U YKCYCHOTO alIbJIETHI0B

Tema camocrosiTesibHOI padoThl Ne 10 Tema Tema 4. 3.
WNnentudukaius opraHM4eCKUX BEIIECTB, MX 3HAYEHUE U MPUMEHEHNE B OBITOBOM
Y TIPOU3BOJICTBEHHOM JAESATEILHOCTH YEIOBEKA

1.Tembl 19 pedepaTos:
e Kwupsi, ux cocraB u cBoiicTBa. bronornueckas posb xupos. [lepepaboTka

KUPOB.
e ['mroko3a — npencTaBuTEh MOHOCAXAPHUIOB, CTPOCHHE, CBOMCTBA,
MIPUMEHEHHUE.

e .llemmtonosa, cTpoeHue, CBONCTBA, IPUMEHEHHUE.



o Kpaxmain: ctpoeHue, CBOMCTBA, HAX0XKJICHUE B IIPUPOJIC, MPAKTUIECKOE
3HAYCHUE
e AMUHBI: CTPOCHHUE U CBOMCTBA aMUHOB MPEEIBLHOIO PsJia.
AHWINH — NPEJCTaBUTENh aMUHOB. DU3NYECKUE U XUMUYECKHE CBONCTBA,
MOJIy4YeHUE, 3HAUCHUE B PA3BUTUHM OPraHUYECKOr0 CUHTE3A .
. AMMHOKHUCIIOTBI, COCTaB, CBOMCTBA, OMOJI0OTHYECKasi POJib, IPUMEHEHHE.
benku kak omonosmmMepsl. CBoicTBa M OMOIOTHYESCKHE (DYHKITUH OSTIKOB.
HyxkJienHOBBIE KUCTIOTHI, COCTaB, CTPOEHUE, OMOJIOTHYECKAs POJIb.
e BzanmocBs3b MEXTy BOKHEUIIMMU KJIaCCAaMU OPraHUYECKUX BEIIECTB.
2. PaGoTa c OCHOBHOH M TONOJIHUTENBHON JIuTepaTypoli, IHTepHeT - pecypcamu;
3. IlpesenTtanuus 10 ciaitgos .
e .['moK03a — npesicTaBUTEIL MOHOCAXapHUIOB, CTPOEHUE, CBOWCTBA,
MIPUMEHEHHUE.
e .llemmtonosa, cTpoeHne, CBOMCTBA, IPUMEHEHHUE.
o Kpaxmain: ctpoeHue, CBOMCTBA, HAX0XKACHUE B IPUPOJIC, MPAKTUIECKOE
3HAYCHHUE
4. paboTa ¢ KOHCIIEKTOM JIeKIuU (00paboTKa TeKCTa);

5. noBTOpHas paboTa HaJl yueOHbIM MaTepuanoM (yuyeOHHKa, IEPBOUCTOUHUKA,
JIOTIOJIHUTEBHOM JINTEPaTyphl, AyJU0- U BUAE03aINCEN);

6. cocTaBJICHME IIJIAHA U TE3UCOB OTBETA;

7. peuieHue 3a/1a4 ¥ ynpaKHeHui 1o o0pasiy;

8.10knax B3auMocBsA3p MeX1y BaKHEHIIMMU KJIACCAMU OPTaHUYECKHUX BELIECTB.

9. TlomroroBka muckyccmu Ha Temy: OMNacHOCTh BO3ACHCTBHS Ha JKUBBIC
OpraHU3Mbl OPTaHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB (YII€BOAOPObI, CIUPTHI,
(eHOJIbI, XJIOPOPTraHUYECKUE MTPOU3BOAHBIC, aJIbJETH/IBI U JIP.), CMBICI MTOKA3aTeIs
MPEAENBHO IOMYCTUMON KOHIIEHTPaun

Tema camocrosiTeibHOI PadoThl Ne 11 CkopoCcTh XUMUYECKUX PEAKIIUH.
XUMHUYECKOE PaBHOBECHUE
1.Temsl nJ1s pedepatos:
e (CKOPOCTh XUMHYECKUX PEAKIIUH.
® 3aBHCUMOCTb CKOPOCTHU OT MPUPOIbI PEarupyromnx BEUIECTB,
TeMIIEpaTyphl, KaTAIU3aTOPA.
e XUMUYECKOE PABHOBECUE U YCIOBUS €T0 CMEUIEHUS: U3MEHEHUE
KOHIICHTPAIIMU PEarupyolINX BEIIECTB, TEMIIEPATYPbI, JaBJICHHS
2. PaGoTa c OCHOBHO# M TOMOJIHUTENIHLHOM JIUTEpaTypol, IHTEpHET - pecypcamu;
3. IlpesenTamus 10 cnaiinos . TermmoBsie 3G (HEKTh XUMHUUECKUX PEAKINil. IK30- U
SHJIOTEPMHUYECKUE PEAKINN, UX IPUMECHEHUE
4. paboTa C KOHCIIEKTOM JIeKIIMH (00paboTKa TEKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHMKa, TEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JIUTEPATYPHI, ayIUO- U BUACO3aNHICe);

6. cOCTaBIICHUE TUIaHA U TE3UCOB OTBETA;

7. pellieHue 3a/1a4 u ynpaxxHeHu o oopasiy;

8.noxman buorpadus JlelllaTenne



Tema camocTosiTeIbHOI padoThl Ne 12 Tema 6.1.
[TonsiTe 0 pacTBOpax
1.Tembl 19 pedepaTos:
e JlucnepcHble cuctemsl. ['pyboaucnepcHbie cucTeMbl (CyCIeH31H,
AMYJILCUH, a9PO30JIH), UX TIPUMEHEHHUE B MEUIIUHE
e JlucnepcHsie cucteMbl. KomnonaHble CUCTEMBI: T€IH, 3014, UX CBOMCTBA
(cunepesuc, koarymsiuus). [[pumeHenre B MeUITMHE.
e PacTtBOpHL. Bubl pacTBOPOB: HCTUHHBIE U KOJUIOU IHBIE.
2. PaGoTta ¢ OCHOBHOM M JIONOJTHUTEILHOMN TUTEpaTypol, IHTepHeT - pecypcamu;
3. Ilpe3enranus 10 cnaiinoB JucnepcHbie cuctembl. KOIOUIHbIE CUCTEMBI: T'ely,
30J1M, UX CBOMCTBA (CHHEpE3UC, Koarysius). [[puMeHenre B METUIIMHE U OBITY
4. paboTa C KOHCIIEKTOM JIeKIIUH (00paboTKa TEeKCTa);
5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHUKa, TEPBOUCTOYHHUKA,
JIOTIOJIHUTEJILHOM JINTEPaTypPhl, ayJIM0- U BUICO3AMUCEN);
6. COCTaBIICHUE TUIAHA U TE3UCOB OTBETA;
7. pellieHue 3a/1a4 U ynpaxxHeHu o oopasiy;
8.Ilpocmotp dpunsma BOJIA u Hanucanue scce

Tema camocTosiTesibHOI pa6oThl Ne 13 Tema 6.2. UccnenoBanue cBOMCTB
pacTBOpPOB
1.Tembl 1191 pedepaToB
e PactBopeHue Kak PU3NKO-XUMUYECKUN MPOIIECC.
e PactBopsl. CIOCOOBI MPUTOTOBIEHUS! PACTBOPOB.
PacTtBOopuMOCTS.
MaccoBas 10J1s1 paCTBOPEHHOI'O BELLECTBA.
CMmbIcn  mokazareiasi NpeAelbHO JOMYCTUMOM KOHIEHTPAlMM M €ro
MCIIOJIb30BAHUE B OLIEHKE HKOJIOTMYECKOI 0€30MacCHOCTH.

o [IpaBuna SKOJOTUYECKH IEIECOOOPA3HOTO MOBEJACHUS B OBITY U TPYAOBOU
JEATEIbHOCTH B LENSAX COXPAHEHHS] CBOETO 3[0pPOBbS M OKpYKaroUIei
IIPUPOJHOM CPEbI;

® OIIAaCHOCTh BO3JCUCTBUS HA KUBBIC OPTAHU3MbI ONPEACICHHBIX BEIIECTB.

2. PaGoTa c OCHOBHOH M TONOJIHUTENBHOM JIUTEpaTypoli, IHTEpHET - pecypcamu;
3. Ilpezentanus 10 cnaiinos [IpaBuna s3xog0ruuecku 1eaecoo0pa3HOro MOBEICHUS
B OBITY M TPYJOBOH JEATEIBHOCTH B LEJIAX COXPAHEHHS CBOETO 3JI0POBbSI U
OKPYKaIOIIEH MPUPOTHON CPEIbI

4. paboTa ¢ KOHCIIEKTOM JIeKInU (00paboTKa TeKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuasoM (yueOHUKa, TEPBOUCTOYHHKA,
JOTIOJIHUTENIBHOM JINTEPATYPhl, ayUO0- U BUIACO3AMUCEN );
6. cocTaBIICHHE TUIaHA U TE3UCOB OTBETA;
7. pelieHue 3a1a4d U ynpaxHeHUu’ 1o oopasity;
PellleHre MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA PACTBOPBI,
UCIIOJIb3yeMbI€ B OBITOBOM M MTPOU3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKA

ITpumep 1. Pacunrare MaccoByto goito 50 T xjaopuaa 6apus B pacTBOpE Maccou
100 r.

Pemenue 3amaun:
o(BaClz)=m(BaCl,)/m(pacTBopa)=50/100=0,5=50%



IIpumep 2. 10 r caxapa pactBopuiu B 190 r kunsarka. Onpenennutb MacCOBYIO
JIOJIFO caxapa B 4ae.
Pemenue 3anaun:
 ompezenseM oOLIyI0 Maccy pacTBopa:
m = 190+10=200 r
e BBIYMCIIIEM MACCOBYIO JOJIIO caxapa:
o =10/200 = 0,05 = 5%

[Tpumep 3. Ckonbko noTpedyeTcs MOBapeHHOU COJIM, YTOObI MpUroToBUThH 100 T
pacTtBOpa ¢ COAEPKAHUEM XJIOPHUIA HATPUA B MACCOBBIX A0JIsIX = 10%.
Pemenue 3amaun:

« 100 r pacTBOpa COOTBETCTBYET | MaccoBOM J0JIE;
e X I xyopuaa Hatpus coorBeTcTByeT 0,1 MaccoBoit goie;

e perraeM nponopIuio:
x=100-0,1=10r.

[Ipumep 4. Kakoit 06beM BOIBI U XJIOPOBOJOpPOAA MOTpeOyeTcs Mpu H.y. JJIA
npurorosienus 1 murpa pactsopa HCI ¢ miortaoctso 1,1 r/em® ¢ conepxannem
XJIOpOBOAOpOAa B MaccoBbIX J0JisiX 10%.

Pemenue 3amaun:

o ompepaensieM Maccy 1 auTpa pacTBopa, KOTOPBIM HEOOXOUMO

MPUTOTOBUTE:
m=pV=1,1-1000=1100 r

¢ HAxXOJUM Maccy XJIOpOBOJIOpoAa, KOTopklii conepxurcs B 1100 r p-pa c
MaccoBoi goJeii 0,1:

e 1mM.1.-1100Tr

e 0,1 Mm.a.-X
« x=110r HCI

o ompenensieM 00beM, KOTOPbIN OyeT 3anuMarh npu H.y. 110 v HCI:

« M(HCI)=1+35,5=36,5
M(HCI)=36,5 r/mob

e COCTAaBJISIEM U PEIIAEM €IIE OJHY MPOMOPIIHIO:

e 36S51r-224 (1 moab)

e 110 r-xua

e x=67,51 HCI

e OIpeJensieM KOJI-BO BOJIbI, HEOOXOUMOM sl IPUTOTOBIICHUS p-pa:
m(H20)=1100-110=990 mu

ITpumep 5. Kakas macca pacTBOpPEHHOTO BEIECTBA M BOJIBI MOTPEOyeTCs s
npurotosiienus 10%-pactBopa maccoit 500 r.

Pemenue 3amauu:
mpacTnopa:mp.B.+mBonm
mzmp.n./mpacrnopa



Mp.s. = Mpacreopa
Mps=0,1-500=50 r

Meoapt=Mpacrsopa- mp.B.:500‘50=450 r

[Tpumep 6. CKONBKO HY)KHO B3ATh BOJBI H KPUCTAJIOTHApATa Cysib(ara HATpUs
(Na2S04-10H20) mist momydyenust pactBopa 142 T ¢ MmaccoBoid gomeit 10%?
Pemenue 3amaun:
« Omnpenensiem maccy NaxSOs, HCOOXOAUMYIO IS IPUTrOTOBIICHHS 142 T p-
pa (bopmyily cM. BbILIE):
« m=142-0,1=142r

o OrmpegensieMm Maccy KpUCTAIUIOTUAPATA, HEOOXOAUMYIO TSt
MIPUTOTOBJICHUS P-pa:

o M(Na:SO4-10H20) = 322 r/moJb
« M(Na:SO4) = 142 r/moan

o TPONOPLHS:
o 322 r Na>SO4:10H20 coaep:kut 142 r NaSO4
o X T comep:xkut 14,2 r Na,SOq4

e x=322r
o OmnpenensieM HEOOXOIUMYIO MACCy BOJIbI:
« mMm(H20) =142-32,2=109,8r

[Ipumep 7. Ilpu BemapuBanuu 100 r 10%-p-pa cynbdaTta IuUTUS TOTYyUHIICA
pacTBOp Maccoi 20 T - onpeieTUuTh €ro KOHLIEHTPAIHIO.
Pewenne 3amauu:

e OmpenensieM Maccy CyJib(ara TUTHS B KUCXOIHOM PacTBOpE:
« m=100-0,1=10r

¢ TIOCKOJBKY Macca cyJiib(hara TUTHSI B PaCTBOPE HE U3MEHSIACh, MOKHO
OMPENIENUTh MPOLUEHTHYIO KOHIIEHTPALIMIO TTOJIYYEHHOT'O pacTBOpa:

[ mZ(LIZSO4):m(LiZSO4)/mpaCTBopa = 10/20 = 0,5 = 50%

ITpumep 8. K 500 r 20%-ro pactBopa riatoko3sl npuiuiaud 100 mu BOJBIL
OrnpenenuTs MacCOBYIO JOJIIO TJIFOKO3bI B MOJYYEHHOM PAacTBOPE.
Pemenue 3amaun:

e OIpCACIIICM HAYAJIbHYIO MACCY T'JIFOKO3bI:

« m=500-0,2=100 r

e OIpcAcirsicM MacCCy pacTBOpa IIOCIC pa36aBJICHI/IH§
. m(H:0)=V-p=100-1=100 r

o Mz(pacTBopa) =500+100 =600 r



OIIPEIEIISIEM MaCCOBYIO JIOMIIO TJIFOKO3BI:
o = m(ra)/m(p-pa) = 100/600 = 0,1667 = 16,67%

[Tpumep 9. Onpenenuts MOJSIPHYIO KOHIICHTpAIUo pactBopa oobemom 100 mut,
koTopbiii cogepxkut 10 r NaOH.
Pemenue 3amaun:

omnpezaensieM Koia-Bo Mojib B 10 r NaOH:

n(NaOH)=m(NaOH)/M(NaOH)
n=10/40=0,25 moJab

OIpeIeIsieM MOJISIPHYEO KOHIICHTPAIIHIO PacTBOpa:

C=n/V
C=0,25/0,1=25 moJb/1

[Ipumep 10. Cxonpko xnopuaa HaTpuss coxaepxurcs B 100 mu pactBopa ¢
MOJISIPHOM KOHIIEHTpalnuer 1 Momn/.
Pentenue 3amaun:

OmpeAesieM YUCIIO MOJICH XJIOpU/1a HATPUS:
C=n/V; n=C-V

n=1:0,1 = 0,1 moanb

ONpEJICIISIEM MacCy XJIOpUIa HATPUS:

m(NaCl)=M(NaCl)n
m(NaC1)=58,5-0,1=5,85 r

ITpumep 11. KakoBa MoJIsipHast KOHLIEHTPALMS P-pa CEPHOM KHUCIIOTHI C MacCCOBOM
nosieit HoSO4 B aToM pactBope, paBHoi 10% (rmmoTHOCTH p-pa 1,08 r/mi).
Pemenue 3agaun:

pacCUUTaACM MACCY In pacTBOpa € HCJIbIO IIEpEXoaa OT MacCOBOH JOJIN
PACTBOPCHHOI'O BCUICCTBA K MOHﬂpHOﬁ KOHLOCHTpPAIIUN:

m=V-p
m=1000-1,08=1080 r
OIPEAEISAEM MaCcCy CEPHOU KUCIIOTHI:

o=m(H>SOs)/m(pacTBopa)
m(H2S04)=1080-0,1=108 r

OMpeeNiieM KOJI-BO MoJiel, conepxkamuxcs B 108 r cepHOl KUCTOTHI:

n=m/M
M(H2S04)=98 r/moun
n=108/98=1,102 moan

OoIIpCaACIEM MOJIAPHYIO KOHICHTPAIHUIO paCTBOpPa CCpHOfI KHCJIOTBI:

C=n/V
C=1,102/1=1,102 moab/a



Tema camocTosiTeIbHOI PadoThl Ne 14 XyMus B ObITY U IPOU3BOJICTBEHHON
JEATEIbHOCTH YEJIOBEKA
1.Tembl 1191 pedeparTon

e Hogeilmme qOCTHKEHUS XUMUYECKON HAYKH U XUMUYECKON TEXHOIOTHH.

e Ponb xumuu B 00€CreUeHUN 3KOJOTHMYECKON, SJHEPreTHUECKOW M MUIIEBON
0€30MacCHOCTH, PA3BUTUU MEJIUIIMHBI.

o [lpaBuna mouwcka M aHamM3a XUMHYECKOW HHGPOPMALMM W3 Pa3TUYHBIX
MCTOYHUKOB (HayuyHasi U y4yeOHO-Hay4Has JMTEepaTypa, CPpeACcTBa MacCOBOM
uHdopmaiu, cetb IHTEpHET)

2. PaboTa c OCHOBHO# M TOMOJIHUTENHHOM JIUTepaTypoit, IHTepHeT - pecypcamu;
3. Ilpesenramms 10 cmaiinoB Ponk XumMun B 00€CIEUCHHH HSKOJOTHYCCKOM,
DHEPIreTUYCCKOM 1 MUIIEBOM 0€30IaCHOCTH, PA3BUTHU METUIIHHBEI.

4. paboTa C KOHCIIEKTOM JIeKIIUH (00paboTKa TEeKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHMKa, TEPBOUCTOYHHUKA,
JIOTIOJIHUTEJILHOM JINTEPATypPhl, ayJIM0- U BUICO3AMUCEN);

6. COCTaBIICHUE TUIaHA U TE3UCOB OTBETA;

7. IIpocmoTp oaHOM U3 cepuil nukia «OKpysxaroliasi Cpe/ia» 1 ¢ MocIeay UM
00CYXKIIEHUEM.

3. OPTAHM3AIIMSA KOHTPOJISI CAMOCTOSATEJBHOW PABOTBI
CTYAEHTOB

Pe3yabTaThl caMoCTOATENBHOIT PadOTHI
O1eHKY 32 BBIMIOJIHEHUE 3a/TaHU I MOTYT BBICTABJISATHCS MO MNATHOAIIBHOU
cuctemMe wid B (opMe 3a4eTa W YYHTHIBATBCA KaK TIOKA3aTeNd TEKYyIIeH
yCIEBAEMOCTH 00YUaOIINXCSL.

KauyecTBenHasn oueHka | Kpurepuu oueHku pesyabrara
HHAUBHAYAJbHBIX 00pa30BaTeIbHbBIX
AOCTHKEHUM

BepOaIbHBIN

0as11 (omeHkKa) AHAITOL

OTJINYHO [IpencraBnenHple  pabOTHl  BBICOKOTO
KayecTBa, YPOBCHB BBIITOJTHEHUS
OTBEYAET BCEM TpeOOBaHUSIM,
TEOPETUYECKOE  COJepKaHUE  Kypca
OCBOCHO TIOJIHOCTBIO, 0e3 TpoOesoB,
HEOOXOJUMBIE TPAKTUYECKUE HABBIKU
paboOTBl C OCBOCHHBIM MaTepHaIOM
c(hOpMHPOBaHBI, BBIIIOJIHEHBI  BCE
MPETyCMOTPECHHBIC IIPOTPaMMOM
00y4eHHUs 3aJaHus.

XOpOIIIO YpoBeHb BBIIOJITHEHHS padoTHI
OTBEYAET BCEM TpeOOBaHUSM,
TEOPETUYECKOE  COJepKaHUE  Kypca
OCBOCHO TIOJIHOCTBIO 0€3 TpoOesoB,
HEKOTOPBIE NPAKTUYCCKUE HaBBIKU
paboThl C OCBOCHHBIM MaTepUaJIOM




c(hOpMHPOBaHBI HEIOCTATOYHO, BCE
peTyCMOTPEHHBIE IPOrpaMMOii
oOy4eHus 3aJlaHusl  BBITIOJHCHBI,
HEKOTOPHIE W3 BBIOJHEHHBIX 3aJaHHA,
BO3MOXHO, COACPIKAT OMHUOKH.

YJIOBJIETBOPUTENIBHO | Y POBEHD BHIIIOJHEHHS paOOTHI OTBEYAET
OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIep)KaHUE Kypca
OCBOCHO YAaCTHYHO, HO MPOOENbl He
HOCSIT CYIIECTBEHHOTO XapakrTepa,
HEOOXOIUMbIE€ TPAKTUYECKUE HABBIKU
paboThl C OCBOCHHBIM MAaTE€pUAJIOM B
OCHOBHOM C(hOpMHUpOBaHBHI,
OOJIBIIMHCTBO MPENTYCMOTPEHHBIX
nmporpaMMon OOydYeHHs 3aJaHui
BBITIIOJIHEHO, HEKOTOPBIEC BUJIbI 3aJaHUI
BBITIOJIHEHBI C OIIMOKaMHU.

HE Teopernueckoe conepxaHue Kypca
yJIOBJIETBOPUTEIHHO | OCBOCHO YaCTUYHO, HEOOXOJUMBbIE
MPAKTUYECKHE HABBIKK PaOOTHI HE
c(hopMHUpPOBaHbI, OOIBIIMHCTBO
IpeyCMOTPEHHBIX TPOTPaMMOii
oOyueHHusl 3aJaHuii HE BBITIOJHEHO.

4. AH®OPMAIIMOHHOE OBECIIEYEHHUE OBYUEHUSI
IleyaTHbIe U IJIEKTPOHHBbIE U3IAHMS, PEKOMEHIO0BAHHbIEC /1151 UCII0JIb30BAHMS
NpHU peau3annu 001meodpa3oBaTeIbHOH y4eOHOH TUCUUIITIMHBI
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HNuTepHeT-pecypcebl

1.  https://postnauka.ru/themes/chemistry — nexknuu mo XxuMuu Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
HaydHo-nomynsipHbIlii TTPOEKT «DJIEMEHTHI OO0NbIIoN Hayku» ((pusuka, Xumus,

MaTeMaThKa, aCTPOHOMHUS, HAayKd O >KW3HHM, Hayku o 3emiie). HoBoctu Haykw,
KHWUTHY, HAyYHO-TIOMYJISIPHBIC CTaThH, JICKITUH, SHITUKJIOTICTUH.

2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT Hay4YHO-TIONYJISIPHOTO JKypHaJla «XHMHS W JKH3HBY». JKypHanm wu3maéres
c 1965r.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTass 2JIGKTpoHHass OubmuoTeka xumMuueckoro rmoptaiga «Chemnety,

COJIEP)KUT yuyeOHble W HH(POPMALMOHHBIE MaTEpHAIbl JUIsl IIKOJIBHUKOB H
yuuteneid. B Helh MOXXKHO HailTH y4eOHUKU MO OOIIeH W HEOPTraHMYECKON XHMUH,
OpraHWYECKON XUMHUH, MYJbTHUMEAHAMaTepualbl, a TAKXKE 3aJadyd XUMHYECKHUX
OJIUMITHA]] C PEIIEHUSIMH, 3a/1a41 BCTYIUTENbHBIX 9K3aMEHOB /i1l aOUTYPUEHTOB.
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4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Uudopmarmonnsie MaTepuanbl 00 oiluMIuagax: MOCKOBCKOH TOPOJCKOH,

Bcepoccuiickorr, MenneneeBcko, Mexnynaponnou. IlpuBenensl 3amaun
TEOPETUUYECKUX WM DKCIICPUMEHTAIBHBIX TYPOB, MOJAPOOHBIC pEIICHUS, CIIUCKU U
dboTorpaduu modeTuTENCH.

5. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIUHBIN CAalT O CBOMCTBAX XUMHYECKUX DJIEMEHTOB.

6. http://www.organic-chemistry.org/
[Toprain 1o opraHn4ecKo XMMHUH Ha aHTJIUMCKOM SI3BIKE.

7. http://www.xumuk.ru
CallT 0 XMMHUHU: KJIACCHUYECKHUE YUYEOHUKH, CIPABOUYHMUKHU, SHIIUKIONEIUHU, TMOUCK

OpPraHWYECKUX U HEOPTaHUUYECKUX PEAKLINN, COCTABICHUE YPABHEHNN PEAKIUN.
8. http://orgchemlab.com/
Caiit, nOCBAIEHHBIN MPAKTHYECKOW padoTe B 1abopaTopun
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