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

1.1. Meroauueckue pEKOMEHJALMKA TI0 OpraHu3alMkd W  METOJUYECKOMY
COTMPOBOXKJICHUIO CaMOCTOATENbHON paboThl obOywatoutuxcst CIIO pa3zpaboranbl
corimacHo deaepanbHOMY 3aKoHY Poccuiickoit @enepanuu ot 29 nexadps 2012 r.
N 273-®3 "O06 obpazoanuu B Poccmiickoit ®enepannn’; PI'OC COO;IIpukaszy
Munnpocsemenust Poccun ot 24.08.2022 N 762 "O6 ytBepxkaenun Ilopsiaka
OpraHu3alid W  OCYIIECTBIEHUS  OOpa3oBaTEIbHOM  JIESITEIBHOCTH IO
o0Opa3oBaTeIbHBIM nporpaMmam CpeaHero po¢eCCUOHAIBHOTO
oOpazoBanud",ITonoxeHnss 00 OpraHu3auu CaMOCTOSTEIbHON PabOThl CTYJEHTOB,
Meroaudyeckux  peKOMEHJAlMK 10  OpraHu3alMd U METOAUYECKOMY
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

BueaynutopHas 0/54

camocTosiTesbHas pabora

2.2. ®opMBbI CaMOCTOSITEIHLHOM PaOOThI, BUABI 3a/IaHUM 110 YYSOHBIM TEMAM:
Tema camocrosiTesibHOM padoTer Ne 1.... Tema 1.1.
CtpoeHne aTOMOB XMMHUYECKUX 3JIIEMEHTOB U MIPUPOJIa XUMHUECKOH CBSI3U
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 XUMUYECKOU CBSI3HU.
DNEeKTpOOTPULATEIBHOCTb.
e Buanl xumuueckoil cBs3u (KOBaJICHTHasi, WOHHAs, MeETaJIMYecKas,
BOJIOPOJIHASA) U CLIOCOOBI €€ 00pa30BaHUs

2. PaGoTa c OCHOBHOH M TONOJIHUTENBHOM JIUTEpaTypoli, IHTEpHET - pecypcamu;
3. IIpesentanuus 10 cnaitnoB CTpoeHHE aTOMOB XMMUYECKUX DJIEMEHTOB U
IpUpoJa XUMUUYECKON CBS3U

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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuasaoM (yueOHUKa, TEPBOMCTOYHHKA,
JIOTIOJIHUTEIIbHOM JINTEPATyPhl, ayUO- U BUIACO3AMUCEN );

6. coCTaBIICHUE TUIaHA U TE€3UCOB OTBETA;

7. pelieHue 3a/1a4 U ynpaxHeHUu’ 1o oopasity;

Tema camocrosiTenbHOM padoThl Ne 2 Tema 1.2.




[lepuoanyeckuii 3akoH u Tabnuna /.M. Menneneera

1.TembI nJis pedepartos:

1.Ilepriognueckuii 3aKOH U IEPUOANYECKAS] CUCTEMA XUMHUUYECKUX 3i1eMeHToB 1. 1.
MeHieneeBa Ha OCHOBE IIPEACTABIECHUN O CTPOCHUU aTOMOB. 3HAUEHUE
MEPUOANYECKOTO 3aKOHA JIJIsl pa3BUTUA HayKu. 2.COBPEMEHHBIE NIPEICTABICHUS O
CTPOEHUH ATOMOB XMMHUYECKUX DJIIEMEHTOB U 3aKOHOMEPHOCTH B U3MEHEHUU UX
CBOWCTB HA MPUMEpPE: JIEMEHTOB OJIHOTO IIEpUO/Ia

3.CoBpeMEeHHbIE MPEICTABICHUS O CTPOCHUH ATOMOB XUMUYECKHUX 3JIEMEHTOB U
3aKOHOMEPHOCTH B U3BMEHEHUU X CBOMCTB HA MIPUMEPE: IIEMEHTOB OJHOMN
TJIABHOM NOATPYIIIBI.

4. Nonnas cBs3b, €€ 0OpazoBaHue. 3apsibl HOHOB. CTeNeHb OKUCICHUS U
BAJICHTHOCTH 3JIEMEHTOB. 5. KoBajieHTHast CBsI3b. BU1bl KOBAJICHTHOM CBSI3H.
6.21EKTPOOTPULIATENBHOCTD XUMUYECKUX 3JIEMEHTOB.

2. PaGoTta ¢ OCHOBHOM M JIONIOJTHUTEILHOM TUTEpaTypol, IHTepHeT - pecypcamu;
3. IIpezenTanus 10 cnaiinor [lepuogundeckuii 3akon u Tadnuna /[.1. MenneneeBa
4. paboTa ¢ KOHCIIEKTOM JIeKIuu (00paboTKa TeKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, IEPBOMCTOYHHKA,
JOTIOJIHUTEIIbHOM JINTEPATyPhl, ayJIU0- U BUIACO3AMUCEN);

6. cocTaBIICHUE TJIaHA U TE3UCOB OTBETA;

7. perieHue 3aia4 U yIpaxxHEHU mo oopasiy;

8.moknan buorpadus J[.M.Menneneena

Tema camocrosiTe1bHOI padoThl Ne 3 Tema 2.1 Tunbl XUMHUECKUX pPEaKIIHii
1.Temsl nas pedepartos:

o Kiaccudukanus v TUTIBI XUMUYECKUX PEAKIIUNA C y9acTUEM

HEOPTraHUYECKUX BEIIECTB.

e (CocraBieHHE YPABHEHUHN PEAKIIUM COCAUHEHUS, PA3JIOKEHUS, 3aMEIICHNS,
oOMeHa, B T.4. peakIuii TOPEHHUs], OKUCIICHUSI-BOCCTAHOBJICHUS.
YpaBHEHUST OKUCIICHUS-BOCCTAHOBJICHHUS.

CreneHb OKHUCIICHUS.

OKHUCIUTENb U BOCCTAHOBUTEIIb.

CocraBiicHUE U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN

METOJIOM DJIEKTPOHHOTO OanaHca.

e OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPO/IE,
MPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTA OPTaHU3MOB

2. PaboTa c 0OCHOBHO# M TOMOJIHUTENBHOM JIuTepaTypoi, IHTepHeT - pecypcamu;
3. IIpesenTanus 10 ciaitnoB OKUCIUTEILHO-BOCCTAHOBUTEIBLHBIC PEAKIINH B
MPUPOJIE, TPOU3BOACTBEHHBIX IMIPOIleccaxX U )KU3HEACATEIHHOCTH OPraHU3MOB

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

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

6. cOCTaBJICHME IIJIAHA U TE3UCOB OTBETA;

7. pelieHue 3a1a4 ¥ ynpaxHeHui no oopasiy;



8.10k1a7 OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IIPUPOJIE,
IPOU3BOICTBEHHBIX MPOLIECCAX U )KU3HEAECATEIHHOCTH OPraHU3MOB

Tema camocTosiTe1bHOI padoThl Ne 4 Tema 2. 2. DJIeKTPOIUTHYECKAS
JUCCOLMALINS U MOHHBIN 0OMEH
1.Tembl nJ1s pedepatos:

e Teopus 3NEKTPOIUTUYECKON JUCCOLIMALINH.

o HoHBI. DIEKTPOIUTHI, HEAIEKTPOIUTHI.

e Peakuuu MOHHOTO OOMEHA.

e (CocTaBlieHHE PEAKIIU MOHHOTO OOMEHA MyTEM COCTaBJICHUSI UX TMOJHBIX U

COKpAIIEHHbIX HOHHBIX YPaBHEHUM.
e KucinoTHO-OCHOBHBIE PEAKIUU.

2. PaGoTa c OCHOBHOU M TOMOJHUTENBHOM JIuTepaTypoli, IHTepHeT - pecypcamu;
3. IIpesenTtauus 10 ciaitnoB Teopust 2JIEKTPOIUTUUECKON TUCCOIUALINH.

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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, TEPBOMCTOYHHKA,
JIOTIOJIHUTEIIbHOM JINTEPATYPhl, ayJAUO0- U BUIACO3AMUCEN);
6. COCTaBIICHUE TUIAHA U TE3UCOB OTBETA;
7. pelieHue 3a1a4 U yIpaxxHeHU mo oopasiy
TpenupoBouHble 3aaHus 110 TeMe «VIOHHBIE ypaABHEHUSI pEAKLIAID.

1. CocTtaBbTe HOHHBIE YPaBHEHUS PEAKIIUIA:

Na 3sPO 4+ CaCL 2 —NaCl+ Ca3 (PO):
Al 2(SO) 3 + KOH —AI(OH) 3+ K 2SO 4
HBr + Ba(OH). —Ba Br2 + H 20

2. I[OHI/IIHI/ITG YPaBHCHHUC PCAKIINH U COCTABLTC €T'0 B NOHHOM BUJIC

K>SO+ HNO; —
Fe 2(SO 4) 3 + BaCl >—
Na .S + H3:PO—

3. CocTaBbTe MOJIEKYIISIPHOC YPaBHEHUE PEAKITUH, COOTBETCTBYIOIICE
UOHHOMY:

Cu?"+S* — CuS

Fe** + PO 4% — FePO 4
2H*"+ CO3* —»H0+ CO,
Al'* +3 OH- —AI(OH)3

8.1okJa KucioTHO-OCHOBHBIE PEaKIIHH.



Tema camocTosiTeibHOI padoThl Ne 5 Tema 3.1. Knaccudukanus,
HOMEHKJIaTypa U CTPOEHUE HEOPTaHUYECKHUX BEIIECTB
1.Tembl 19 pedepaTos:
e IlpenMer HEOpraHUYECKON XUMUHU.
o Knaccudukanus HeOpraHMUEeCKUX BEUIECTB.
e [lpocTbie u ClIOXKHBIEC BEIIECTBA.
e (OCHOBHBIE KJIACCHI CIOKHBIX BEIECTB (OKCUIbI, TUIPOKCUIbBI, KUCITOTHI,
CoJIn
e B3anMoCBs3b HEOPTraHMYECKUX BEIIECTB.
e ArperaTHbl€ COCTOSIHUS BEIIECTBA.
e Kpucrammueckue 1 amop¢HbIe BEllecTBa
e Tumbl KPUCTALTNYECKUX PEIICTOK (ATOMHAs, MOJICKYJISIpHAsSI, MOHHAS,
MeTaJIn4ecKas).
e 3aBUCUMOCTb (PU3UUECKUX CBONCTB BEIIECTBA OT TUIIa KPUCTAIIMUECKOMN
pelIeTKH.
e 3aBHCUMOCTb XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUAA XUMUYECKON
CBSI3M M TUIIA KPUCTAJUTMYECKON PEIIETKH.
o [IpuurHBI MHOTOOOpA3HS BEIIECTB

2. PaboTa c OCHOBHOH M IONOJIHUTENBHOM JIUTEpaTypoii, IHTepHeT - pecypcamu;
3. IIpe3enrauus 10 cnaiigoB . TUIIBI KPUCTAINTMYECKUX PELIETOK (aTOMHAas,
MOJIEKYJIIpHAs, HOHHAs!, METAJIINYECKas).

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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, TIEPBOMCTOYHHKA,
JOTIOJIHUTENIBHOM JINTEPATyPhl, ayUO- U BUIACO3AMUCEN );

6. cocTaBIICHHE TUIaHA U TE3UCOB OTBETA;

7. pelieHne 3a1a49 U ynpaxHEHUH 1o 00pasity;

8.moxyay [IpuauHbl MHOTOOOpa3Hs BEIISCTB

Tema camocrosiTesibHOM padoThl Ne 6 Tema 3. 2. DU3UKO-XUMHUUECKHE CBOKMCTBA
HEOPraHUYECKUX BEIIECTB
1.Temsl piis pedepartos:

e MeTanbl, X MOJIOKEHUE B IEPUOJUUECKON CUCTEME XUMUYECKUX
sanemeHTOoB [[.M1.MenaeneeBa, CTpo€HHE UX aTOMOB,

® METaJUIMUYecKasi CBs3b, PU3MUecKre CBOMCTBA aTOMOB, O0IEe XUMUYECKUE
CBOMCTBA METAJIJIOB.

e . Tunbl KpUCTATUVIMYECKUX PEIIECTOK BEIIECTB. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT THUNA KPUCTAJUINYECKON PEUIETKHU.

e . XKene3o — npencraBuTeslb METAUIOB MOOOYHBIX NOArpymi. OcobeHHOCTH
CTPOCHHS €ro aToMa, (pu3nueckrue 1 XuMHUUYeCKHe CBOMCTRA JKeJle3a.

e [Ipupoansie coenuHenus xenesa. [[puMeHeHue xenesa u ero CrjiaBoB.



e _HeMmeramibl, UX MOJIOKEHHUE B IEPUOIUUECKON CUCTEME XUMUUECKUX
anemeHToB [[.U1. MenneneeBa, CTpoeHHE UX aTOMOB

e . OKuCIUTEIBPHO- BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETANIOB HA IPUMEPE
AJIEMEHTOB MOATPYIIIBI KHCIOPOAA.

e BoaopoaHble COEAUHEHUS HEMETAIIIIOB.

e 3aKOHOMEPHOCTHU B U3BMEHEHHH MX CBOMCTB B CBSI3U C MOJIO)KEHUEM
xumudeckux siaemenToB B 11C JI.M. Menpaeneena.

e .OO0mas xapakTepucTuKa 31eMeHToB [V rpynbl, rIaBHON NOATPYIIIIbL.

e VYriepol u KpeMHUH Kak MpocThie BenlecTBa. CoeIMHEHU yIiiepoaa u
KPEMHHUS, UX 3HAYCHHE JUIS YETOBEKA.

e .OO0mas xapakTepuCTUKa 3IEMEHTOB V IpyMNibl, TTABHOW MOATPYIIIHIL.

e A3or u ¢ocdop kak nmpocteie BeniecTBa. Hanbomnee BaxkHbIe COeTUHEHUS
azoTa u Gocdopa, uxX MpuMeHEHHne.

e buonornueckas poinb azora u dhocopa [IpuMenenne coeuHEHUH a30Ta U
docdopa B MenuiriHe

e OO0mias xapakTepucTuka 37aeMeHToB VI rpymnmnbl, TIaBHON MOATPYTIIHI.

e Kuciopona u cepa Kak IpOCThIE BEMIECTBA. AJUIOTPOIIHS.

e HaubGonee Baxkasie coenunenus O u S, 3HaueHue 11d yenoBeka. Oommas
XapaKTEPUCTHUKA AIEMEHTOB Y Il rpynmsl rimaBHOM MOATPYIIIIBL.

e Kucnotsl, ux kinaccudukaiys 1 CBOMCTBA HA OCHOBE MPEACTABICHUMN 00
AIEKTPOIUTHYECKON TUCCOIUAIUY.

e . OcHOBaHUS, X KJIacCU(HUKAIUSI U CBOMCTBA HA OCHOBE MPEACTABICHUH 00
IIEKTPOIUTHYECKON TUCCOLUALUY.

e (Couu, UX COCTaB, CBOMCTBA HA OCHOBE MPEJCTABICHUI 00
AIEKTPOIUTHYECKOUN TUCCOLUALIUY.

e Am@oTepHble OpraHUYECKUE U HEOPTaHUYECKUE COCAMHEHUS

e [lpuynHBI MHOTOOOpa3Hsi HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB;
B3aMMOCBS3b BEILIECTB.

2. PaGoTa c OCHOBHO# 1 TOMOJIHUTENLHOM JIUTepaTypoit, HTepHeT - pecypcamu;
3. [Ipe3enrtauus 10 cnaiinos . buonoruueckas pois azota u Gpocdopa

[Ipumenenue coeanHeHuit a3ota u ¢pochopa B MEIUIIHE

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

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHMKa, TEPBOUCTOYHHUKA,
JIOTIOJTHUTEJILHOM JINTEPATyPhl, ayJIMO- U BUJEO3AMUCEN);

6. cocTaBJIeHHE IJIaHA U TE3UCOB OTBETA;

7. pellieHue 3a1a4 U ynpaKHEeHU 1o oopasiy;

8.1oxman AMQoTepHbIe OPraHMYECKHe U HEOPTaHUYECKHUE COSTUHEHUS



Tema camocTosiTeibHOI padoThl Ne 7 Tema 3.3. Unentuduxanus
HEOPraHUYECKUX BEIIECTB
1.Tembl 19 pedepaTos:
o UnenTudukanus HEOPraHMIECKUX BEIIECTB C MCIOIb30BAHUEM WX (PU3UKO-
XUMHUUYECKHX CBOMCTB,
o lnentudukanus HEOPraHUYECKUX BEIIECTB C HCIOJb30BAHUEM UX
XapaKTEPHBIX KaueCTBEHHBIX PEaKIU.
KadecTBeHHbIE peakinu Ha CyJb(haT-uoH,
KadecTBeHHBIC peakiiuu Ha KapOOHAT-HOH
KadecTBeHHbIE peakiiu Ha XJIOPUI-aHUOH
KayecTBeHHbBIEC peaKIIMK HA HA KATUOH aMMOHUS

2. PaGoTta ¢ OCHOBHOM M JIONOJTHUTEILHOMN TUTEpaTypol, IHTepHeT - pecypcamu;
3. IlpesenTtauus 10 ciaitgos .

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

5. noBTOpHas paboTa HaJl yueOHbIM MaTepuanoM (y4yeOHHKa, IEPBOUCTOUHUKA,
JIOTIOJIHUTENBHOM JINTEPaTyphl, AyJU0- U BUAE03aINCEN);

6. cocTaBJIeHME IIJIaHA U TE3UCOB OTBETA;

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

1. [leficTBue TpyIIIOBOrO peareHTa Ha KAaTUOHBI BTOPOY AHAIIMTUYECKOM TPYIIIIBIL.

Hanmmmre ypaBHeHus peakiuil. 2. KpaTkast XapakTepucTUKa CBOMCTB XJIOPHUJIOB
cepedpa, ceunua (I1I) u prytu (I).

Hanummre ypaBHeHUs peakiyii 1 00bsICHUTE MEXaHU3M JCHCTBUS PacTBOpa
amMMuaka Ha xjopuabl cepedpa u prytu (1). 3. Peakiuu katuona cepedpa u
aHAJIMTUYECKHE OCOOCHHOCTH Kax oW peakuuu. Hanummure ypaBHEeHUs peakuil.
4. Peakuuu katroHa ceuHia (II). Hanumure ypaBHeHMs peakIuil U yKaKUTe
ycioBHs ux nposeneHus. Kakyro U3 peakiuii MO’KHO Ha3BaTh crieliMpuieckoit? 5.
OcoOenHoctu peakiuit katuona prytu (I). Hanummre ypaBHeHUs peakiuii.
Kakyro peakuuro M0KHO HCTIOJIb30BaTh sl OTKpbITUsA [HE2] 2+ u3 cMecu
katuoHoB Ag+ , Pb2+, [Hg2] 2+?

Tema camocTosiTesibHOI pa6oThl Ne 8 Tema Tema 4.1. Kitaccudukanus,
CTPOCHHE U HOMEHKJIaTypa OPraHUYeCKUX BEIIECTB
1.Tembl nJ1s pedepatos:

e [losiBiicHUE U pa3BUTUE OPTaHUYECKOM XMMHUU KaK HAyKH.

e [Ipenmer oprannueckor xumuu. MecTo U 3HaU€HUE OPraHUYECKOU XUMUU B
CHUCTEME €CTECTBEHHBIX HAYK.

e XUMHMYECKOE CTPOCHHE KaK IMOPANOK COCIAMHEHHS AaTOMOB B MOJIEKYJIE
COTJIACHO MX BaJICHTHOCTH.

e (OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequuenuii A.M. bytieposa.



e VYTIJIEpOIHBIN CKEJIET OPraHUYECKOU MOJICKYJIbI.

e 3aBUCUMOCTb CBOWCTB BEUIECTB OT XHMMHUYECKOTO CTPOEHHUSI MOJIEKYJL.
N3oMmepust u u3omMepsl.

e [lonsTue o pyHKMOHANIBHOM Tpynne. Paauka.

e [lpuHnunel K1accUpUKALMU OPTAaHUYECKUX COSTUHEHHM.

e MexayHapoaHass ~ HOMEHKJIATypa W NPUHLMIOBL  HOMEHKJIATYphI
OPraHUYECKUX COCITMHCHUU.

o [llonsatue 00 a3zoTcolepXk aluX COCAMHEHUAX, OMOJIOTUYECKU AKTHUBHBIX
BelllecTBax (yrjieBojaax, *upax, Oenkax u zip.),

o [loHsATHE O BBICOKOMOJEKYJSPHBIX COEIUHEHUSIX (MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO)

2. PaGoTta ¢ OCHOBHOM M JIONOJTHUTEILHON TUTEpaTypol, IHTepHeT - pecypcamu;
3. IlpesenTtanus 10 ciaiigoB . 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMUUYECKOTO

CTpOEHUs MOJIEKYJI. M30Mepust U H30MeEPHI

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

5. moBTOpHas paboTa HaJ yueOHBIM MaTepuaaoM (yueOHUKa, IEPBOMCTOYHHKA,
JOTIOJIHUTEIIbHOM JINTEPATyPhl, ayJU0- U BUIECO3AIKCEN);

6. cocTaBJICHME IIJIaHA U TE3UCOB OTBETA;

7. perieHue 3aa4 U yIpaxxHeHU mo oopasiy;

1.CocraBiieHHE MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYECKUX
BELLECTB OT/EIbHBIX KJIACCOB, UCIOJIb3Ys X HAa3BaHUS MO CHCTEMATHYECKOU U
TPUBUAILHON HOMEHKJIATYPE :

ATHUJIEH,

alleTUIICH,

TJIMLEPHH,

denou,

dbopmanbaerusm,

YKCyCHasl KHCIIOTa,

TJIUIUH

2.Pemenne Takux 3a1a4 COCTOUT U3 JBYX YACTEM:

e CHayaja HaXOJAT MOJIbHOE COOTHOIIEHNE aTOMOB B BELIECTBE — OHO
COOTBETCTBYET €ro npocreneil popmyne. Hanpumep, ais Bemectsa
coctaBa AxBy cooTHolIEeHUE KonruecTB BeliecTB A u B cooTBeTcTBYeT

COOTHOIIICHHIO YHCIIA UX aTOMOB B MOJIEKYJIE:
x:y=n(A) : n(B);

° 3aTeM, I/ICHOJ'IBBYSI MOJ'I}IpHYIO Maccy BeIHeCTBa, OHpe,[[CJ'I}IIOT cro I/ICTI/IHHYIO
hopmyy.

Onpenenutsb GopMyITy BelecTBa, €Ciu oHO coaepxuT 84,21% C u 15,79%
H 1 umMeeT OTHOCUTEIBHYIO IIJIOTHOCTD 1O BO3/IYXY, paBHy0 3,93.



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

2. Haiiném KoJIm4ecTBO BEIECTBA KaKIOro aToma:
v(C)=m/M=284,21/12="7,0175 monp,
v(H)=15,79 /1= 15,79 momnb.

3. Ompenensiem MoiibHOE cooTHotIeHne aromoB C u H:
C:H=7,0175:15,79 (coxpatum o0a yucia Ha MeHbIee) = 1 :
2,25 (nomHoxkuM Ha 4) =4 : 9.

Takum o6paszom, npocreitmas Gopmyina — CsHo.

4. Tlo OTHOCHUTEIHHOMN TUIOTHOCTH PacCYNTAEM MOJIIPHYIO Maccy:
M = D@osnr) * 29 = 114 r/moub.
MonspHas Macca, COOTBETCTBYIOIIAsl mpocTeitiieit popmyne CsHg — 57
I/MOJIb, 3TO B 2 pa3a MEHbIIIE HCTUHHO MOJISIPHOW MacCHI.
3Hauut, uctuHHas popmyna — CgHus.

EcTb ropasgo 0osee mpocToil METOT pEIIeHUsI TaKOU 3a/1auu, HO, K COKAJTEHNIO,
32 Hero He moCTABST MOJIHLIN 02J171. 3aTO OH MOJOUAET I MPOBEPKU UCTUHHOU
(GopMyIib, T.€. C €ro IOMOIIbIO BBl MOKETE IPOBEPUTH CBOE PELLICHHUE.

Meton 2: HaxonuMm nctuHHYI0 MOJISIpHYIO Maccy (114 r/mMons), a 3aTemM Haxoaum
Macchl aTOMOB yTJIepoja U BOAOPOa B 3TOM BEILIECTBE MO MX MACCOBBIM JOJISIM.
m(C)=114+0,8421 = 96; T.e. uncno atomoB C 96/12 =8

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

®opwmyna BemectBa — CgHis.

OtBet: CgHas.

1. Ipumep 2.
Onpenenutsb HOpMyJTy aJKHHA C INIOTHOCTHIO 2,41 /1 ipu HOpMaJIbHBIX
YCJIOBUSIX.

Pemenue npumepa 2.

O6mas dhopmyna ankuHa CnHan—

Kak, uMest TUIOTHOCTh Ta3000pa3HOro ajikuHa, HAMTH €ro MOJISIPHYIO Maccy?
[TnoTHOCTH p — 3TO Macca | auTpa raza Npu HOPMaJIbHBIX YCIOBHUSX.

Tak kak 1 MoJb BemecTBa 3aHUMaeT 00bEM 22,4 11, TO HE0OXO0IMMO y3HATh,
CKOJBKO BecsT 22,4 1 TaKkoro rasa:

M = (1oTHOCTH p) * (MOISAPHBIA 00BEM Vi) = 2,41 /71 ¢ 22,4 n/monb = 54 r/MOb.
Jlanee, cocTaBUM ypaBHEHHE, CBS3BIBAIOIIECE MOJISIPHYIO MacCy U n:
l4en—-2=54,n=4.

3nauurt, ankuH umeet popmyay CsHs.

OtBet: C4Hs.



1. Ipumep 3.
Onpenenuts GopMyIty NPeaeIbHOTO albIerua, €CIIM U3BECTHO, UTO
3¢10% MOJIEKYJI 3TOT0 ajbjeruaa Becar 4,3 T.

Pemenue npumepa 3.

B 3T0i1 3a1a4€ 1TaHO YKCII0 MOJICKYJI M COOTBETCTBYIOIIAs Macca. Mcxoas u3 aTux
JAHHBIX, HAM HEOOXO0IMMO BHOBb HAWTH BEJIMYUHY MOJISIPHOM MacChl BEIICCTBA.
JI1s1 3TOr0o HY’)KHO BCIIOMHHUTD, KAKOE YUCJI0 MOJICKYJI COACPKHUTCS B 1 MOJIb
BEIICCTBA.

10 uncio Asoraapo: Na = 6,02¢10% (monexyn).

3HA4YUT, MOKHO HAlTH KOJUYECTBO BEIICCTBA ajbJACrU/a;
v=N/Na=2310%?/6,0210% = 0,05 Momb,

U MOJIIPHYIO Maccy:

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

Jlanee, kKak B IPEABIAYIIEM IIPUMEPE, COCTABIISIEM YpPaBHEHUE M HAXOIUM .
O6mas dhopmyna npenenbHoro anpaeruaa CnHanO, To ectb M = 14n + 16 =86, n =
5.

OtBert: CsH100, neHTaHab.

1. IIpumep 4.
Onpenenuts hopmyIy quxjopaikana, coaepxarniero 31,86 % yriepona.

Pemenue npumepa 4.

Oomas popmyna auxiopankana: ChH2nClz, Tam 2 aToma xjtopa 1 n aToOMOB
yTaeposa.

Torna maccoBast A0S yriaepoja paBHa:

®(C) = (uucno atomoB C B mosekyne) ¢ (atomHast macca C) / (MonekymnsipHas
Macca IUXJI0opalikaHa)

0,3186 =n<12/(14n+71)

n = 3, BEIIECTBO — JAUXJIOPIIPOIIAH.

OtBer: C3HsCl2, muxmopnpomnas.

8.10kma OCHOBHBIE MOJOXKEHHSI TEOPUM XUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
coeauHeHuil A.M. Bytiepoga.

Tema camoctosiTeibHOI padoThl Ne 9 Tema Tema 4. 2. CBolicTBa OpraHUYECKUX
COCIMHEHUU
1.Temsl pi1s1 pedepatoB:

e l30Mepust OpraHNYECKUX BEUIECTB, €€ BUBI.

o . [IpupoaHble HICTOYHUKY YTJIEBOAOPOJIOB: Ta3, He(Th, KAMEHHBIN yroJib U

UX MPAKTHYECKOE UCII0Ib30BaHHUE.
e HedTs, ee coctas u cBoiicTBa. HedrenpoayKTol.
e KpekuHr u ero Busl.



e Oxpana okpy:xarouieil cpeipl npu HedTenepepadboTKe U TPAHCIOPTUPOBKE
He(TENPOTYKTOB.

o . [IpenenvHbie yraeBoaopoabl, 00mas GopMyina U XUMHUYECKOE CTPOCHUE.

e XHWMHUUYECKHE CBOKMCTBA aJIKAHOB HA IPUMEPE METAHA.

e . HenpenenbHble yriieBOIOPOIbI psifia 3TUIIEHA, o01ias opmysa u
XUMHYECKOE CTPOCHUE.

e (CBoiicTBa U NPUMEHEHHE ITUJICHA.

e . AKaaMeHbl, UX XUMHAYECKOE CTPOCHHE, CBOMCTBA HX XUMUYECKOE
CTPOCHHME, MOJYYEHUE U ITPAKTUIECKOE 3HAUCHUE.

e [IpupoaHbIil U CHHTETUYECKUN KayyyK, UX [I0JIy4YCHHUE, CBOWCTBA U
IIPUMEHEHUE

o [luknonapaguHbsl, UX XMMHUYECKOE CTPOCHUE, CBOWCTBA, HAX0XK/ICHUE B
IIPUPOJIE, IPAKTUYECKOE 3HAUCHUE

e AuEeTWIEH — NPeACTaBUTENb YIJIEBOJOPOJAOB C TPOMHOM CBSI3BIO B MOJIEKYJIE.

e (CBoIliCTBa, NOJyYEHUE U IPUMEHEHUE AllETUJICHA.

e Apomaruueckue yrieBoaoposl. beH3oun, ctpykrypHas hopmyia, CBOMCTBa
Y [IOJIyYECHHUE.

e [IpumeHeHune OeH30/1a U €r0 TOMOJIOTOB.

e [lpenenbHble OIHOATOMHBIE CIIUPTHI, UX CTPOEHUE, PUHUECKUE U
XAMUYECKUE CBOMCTBA.

e Jlonyuenue u npuMEeHEHUE STUIIOBOTO CIIUPTA.

e [ MUEpUH M STUIECHIVIMKONb KaK IIPEACTABUTEIN MHOTOATOMHBIX CIIMPTOB.
[IpumeHeHne B MEQULIVHE.

e . @eHOoJ, ero XMMUYECKOE CTPOEHUE, CBOMCTBA, IOJIyYEHHE, IPUMEHEHUE B
MEJULIUHE.

e .B3aumHOe€ BiIMsSHKME ATOMOB B MOJIEKYJIaX OPraHUYECKHUX BEIIECTB HA
npuUMepe 3TaHoiia U peHosa. AJIbACTUAbl, UX XMMUYECKOE CTPOCHUE U
CBOMCTBA.

e [I onydyeHue U NpUMEHEHNE MYPAaBbUHOIO U YKCYCHOTO aJIbJETH/IOB.

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

e MypaBbuHas KUCIOTa: OCOOEHHOCTH CTPOEHHUS U CBOMCTB, HAX0X/IEHUE B
IIPUPOJIE U IPUMEHEHUE. BaxkHenmme npeacTaBUTeNn NpeaeabHbIX U
HENPECIIbHBIX KAPOOHOBBIX KUCIOT.

e (Oco0eHHOCTH MypaBbUHOM KUCIOTHI. OnenHoBas kuciota. [Ilpumenenue
KapOOHOBBIX KUCJIOT.

e [lpoctbie u cioxHbIe 3(hUPBI, CBOWCTBA, PEAKLIUU MTOTYUYEHUS U
IIPUMEHEHHUE.

2. PaboTa c OCHOBHOH M IOMOJIHUTENBHOM JIuTepaTypol, IHTepHeT - pecypcamu;
3. IlpesenTanuus 10 ciaiigos .

e HedTs, ee coctas u cBoiicTBa. HedrenpoayKTol.
KpekuHr u ero Bujpbl.
OxpaHa OKpy’Karollei cpepl Mpu HedTenepepadoTKe U TPAHCTIOPTUPOBKE
He(TENPOTYKTOB.
® [IpUMEHEHuE OEH30J1a U €ro FrOMOJIOrOB



e . DeHOI, €T0 XUMUYIECKOE CTPOSHHUE, CBOMCTBA, IMMOTYYCHHE, TPUMEHEHNE B
MEIHIINHE.
4. paboTa ¢ KOHCTIEKTOM JIeKITUU (00paboTKa TeKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, TIEPBOMCTOYHHKA,
JIOTIOJIHUTEIIBHOM JINTEPATyPhl, ayJU0- U BUACO3AMUCEN);

6. COCTaBIICHUE TUIAHA U TE3UCOB OTBETA;

7. perieHue 3aa4 U yIpaxxHEHU mo oopasiy;

8.moknan I1 onyueHre u npuMeHEHUE MyPaBbUHOTO U YKCYCHOI'O allbJIETUIOB

Tema camocrosiTeibHOI padoThl Ne 10 Tema Tema 4. 3.

WnenTudukaims opraHM4eCKUX BEIIECTB, NX 3HAUYCHNUE U TPUMEHEHUE B OBITOBOI
Y TIPOU3BOJICTBEHHOM €S TEIbHOCTH YEJIOBEKA

1.Tembl nJ1s1 pedepatos:

e Kupsl, ux coctaB u cBolicTBa. buonoruueckas posb xkupoB. [lepepadboTka

YKUPOB.
e .[1r0KO3a — MpeCcTaBUTEIb MOHOCAXapUI0B, CTPOEHUE, CBONCTBA,
IpUMEHEHUE.

e .llemmronosa, cTpoeHnEe, CBOMCTBA, IPUMEHEHHUE.
e .KpaxMmai: cTpoeHue, CBOMCTBA, HAX0XKAECHUE B IPUPOAE, TPAKTUUECKOE
3HAYECHUE
e AMMHHBI: CTPOEHUE U CBOMCTBA AMUHOB MPEACIBHOIO psiaa.
e AHWINH — NPEJICTaBUTENb aMUHOB. DU3NYECKUE U XUMUYECKUE CBOMCTBA,
MOJy4YE€HUE, 3HAYCHUE B PA3BUTUU OPTaHUYECKOIO0 CUHTE3A .
e . AMHHOKHUCIIOTHI, COCTaB, CBOMCTBA, OMOJIOTHYECKasi PoJib, IPUMEHEHUE.
benku kak 6uononmmepsl. CBOMCTBA U OUOIOTHYECKHE (DYHKIIUU OETTKOB.
e HyknenHoBbIe KUCIOTHI, COCTaB, CTPOCHUE, OMOIOTUYECKAs POJIb.
e BzanmocBsA3b MEX]ly Ba)KHEUIINMMU KJIaCCAMU OPTaHUYECKUX BEIIECTB.
2. PaGoTa c OCHOBHO# M TOMOJIHUTEIHLHOM JIUTepaTypolt, HTepHET - pecypcamu;
3. IIpezentanus 10 cmaigos .
e .I'mr0KO3a — mpeACcTaBUTENb MOHOCAXapUa0B, CTPOCHHE, CBOMCTBA,
MIPUMEHEHHUE.
e .[le/utronosa, CTpo€HUE, CBOWCTBA, TPUMEHEHHE.
e .KpaxMai: cTpoeHue, CBOMCTBA, HAX0XKAECHUE B PUPOAE, TPAKTUIECKOE
3HAYEHHUE
4. paboTa C KOHCIIEKTOM JIEKIIUK (00paboTKa TEKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHMKa, TEPBOUCTOYHHUKA,
JOTOJTHUTENBHON JTUTEPATYPBI, ayIUO- U BUACO3aNHUCEN);

6. cOCTaBIICHUE TUIaHA U TE3UCOB OTBETA;

7. pelieHue 3a/1a4 ¥ ynpaKkHeHui no oopasiy;

8.10Knax B3anMocBsA3p Mex 1y BaKHEUIIMMH KJIACCAMH OPTaHUYECKHUX BEILECTB.

9. TloaroroBka guckyccun Ha TeMmy: ONAacHOCTb BO3ACHCTBHUS Ha >KUBBIC
OpraHU3Mbl OPTaHUYECKUX BELIECTB OTAEIIBHBIX KJIACCOB (YIJIEBOJLOPO/bI, CIIUPTHI,
(beHOIBI, XJIOPOPraHnYeCKre IPOU3BOHbBIE, ATbJAECTHABI U Jp.), CMBICT MOKA3aTes
IPENENbHO JI0ITyCTUMOM KOHLIEHTPALUU



Tema camocrosiTesibHOI padoThl Ne 11 CkOpoCTh XUMUUYECKUX PEAKIUMN.
XUMHUYECKOE PaBHOBECHUE
1.Temsl nJ1s pedepartos:

e (CKOPOCTh XUMHYECKUX PEAKIIUH.

® 3aBHCHUMOCTb CKOPOCTHU OT MPUPOIbI PEarupyromnX BEUIECTB,
TeMIEpaTyphbl, KATAIU3ATOPA.

e XHWMHUYECKOE PABHOBECHUE U YCIIOBUSA €TI0 CMEIICHUS: U3MEHECHHUE
KOHIICHTPAILIMY PEAarupyroyx BEUIECTB, TEMIIEPATYPHI, JaBICHHUS

2. PaboTa c OCHOBHO# M TOMOJHUTENBHOM JIUTepaTypoi, HTepHeT - pecypcamu;
3. Ilpe3zenTanus 10 cnaiigoB . TermnoBeie 3(HEKThl XUMHUECKUX pEAKIN. DK30- U
HAOTEPMUYECKUE PEAKLIUU, UX IPUMEHEHUE

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

5. moBTOpHas paboTa Haj yueOHbIM MaTepuasioM (yueOHHMKa, TEPBOUCTOYHHUKA,
JOTIOJTHUTENBHOU JIUTEPATYPBI, ayIUO- U BUACO3aNHUCeN);

6. coCTaBJICHHUE IIJIaHA U TE3UCOB OTBETA;

7. perieHue 3a1a49 U yIpaxHeHUH 1Mo 00pasiy;

8.moknan buorpadus Jlelllatenne

Tema camocTosiTeibHON padoThl Ne 12 Tema 6.1.
[TonsiTue o pacTBOpax
1.Tems! piis pedeparos:

e JlucniepcHele cuctembl. [ pyboauctepcHble CUCTEMBI (CyCIIEH3HH,
AMYJIbCHH, a9PO30JIH), UX TPUMEHEHHUE B MEIUIIUHE

e _JlucnepcHsbie cucTteMbl. KOJTOUIHBIE CUCTEMBI: TEJIN, 30J11, X CBOMCTBA
(cunepesuc, koarymsiuus). [[pumenenre B MeAUIIMHE.

e PactBopsl. Buibl pacTBOPOB: UCTUHHBIE U KOJUIOUIHBIE.

2. PaboTa c 0CHOBHOH M TOMOJIHUTENBHOM JIuTepaTypol, IHTepHeT - pecypcamu;
3. IIpezenrtanusa 10 cnaiinos AucnepcHbie cuctembl. KoJTOMIHBIE CUCTEMBI: T€IIH,
30J1M, UX CBOMCTBA (CMHEpPE3UC, Koaryisus). [[puMeHenre B MEIUIIMHE U OBITY

4. paboTa c KOHCIIEKTOM JIeKInU (00paboTKa TEKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, TEPBOMCTOYHHKA,
JIOTIOJIHUTENIbHOM JINTEPATypPhl, ayJIM0- U BUICO3AMUCEN);

6. coCTaBJICHUE TJIaHa U TE3HCOB OTBETA;

7. peluieHue 3a7a4 U yIpaxHeHU no oopasiy;

8.Ilpocmotp punbma BOJIA n Hanucanue scce

Tema camocTosiTeibHOI padoThl Ne 13 Tema 6.2. UccrienoBanue cCBOHCTB
pacTBOPOB
1.Tembl 1151 pedeparTon

e PactBopeHue Kak PU3HKO-XUMUYECKHUI MTPOIIECC.



PactBopsl. CiocoObl TPUTOTOBJIEHHS PACTBOPOB.

PacTBopuMOCTS.

MaccoBas 10J1s1 paCTBOPEHHOI'O BELECTBA.

CwmpbIcT  MOKazaTess MpPeAesibHO JIONMYCTUMOW KOHIEHTpPAllUu U €ro
UCIIOJIb30BAaHUE B OLIEHKE AKOJIOTMYECKOi 0€30MacHOCTH.

o [lpaBuna SKOJOTUYECKH IEIECOO0OPA3HOTO MOBEJEHUS B OBITY U TPYAOBOU
JNEATEIbHOCTH B ILENSAX COXPAHEHHSI CBOETO 370POBbS M OKpYXKaKOIIei
MIPUPOJHOM CPENIBI;

® OIACHOCTh BO3JCUCTBUS HA KUBBIC OPTAHU3MBI OMPEACICHHBIX BEIIECTB.

2. PaboTa c OCHOBHOH M TONOJIHUTENBHOM JIUTEpaTypoli, IHTepHeT - pecypcamu;
3. IIpezentanus 10 cnaiinos [IpaBuia 3K0I0rUUECKH 11€7€C000pa3HOTO MOBEICHUS
B OBITY W TPYJOBOH JEATEIBHOCTH B LEJIAX COXPAHEHHS CBOETO 3JI0POBBS U
OKPY KArOIIEH IPUPOJHON CPEBI
4. paboTa ¢ KOHCIIEKTOM JIeKIuU (00paboTKa TEKCTa);
5. moBTOpHas paboTa HaJl yueOHBIM MaTepuasioM (yueOHUKa, TEPBOUCTOYHHKA,
JOTIOJIHUTENIbHOM JINTEPATypPhl, ayJIU0- U BUICO3AMUCEN);
6. cocTaBIICHUE TUIaHA U TE€3UCOB OTBETA;
7. peleHue 3a1a4 U ynpaxHEeHU! 1o o0pasity;
PelleHre MNpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPBI,
UCIIOJIb3yeMbI€ B OBITOBOM U MTPOU3BOJICTBEHHOM JEATEIHOCTU YEJIOBEKa

[TIpumep 1. PacumraTs MaccoByto nomto 50 r xmopuaa 6apusi B paCTBOPE MacCou
100 r.

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

ITpumep 2. 10 r caxapa pactBopuiu B 190 r kunsarka. Onpenenutb MacCOBYHO
JIOJIFO caxapa B 4ae.
Pemenue 3agaun:
e OIpeaensieM OOy Maccy pacTBOpa:
m = 190+10=200 r
e BBIUKCIISIEM MAacCOBYIO JOJIIO caxapa:
o =10/200 = 0,05 =5%

[Tpumep 3. Ckonbko noTpedyeTcs MOBapeHHOU COJIM, YTOObI MpUroToBUThH 100 T
pacTBopa ¢ COAEPKaHUEM XJIOpHUIA HATPUA B MAcCOBBIX A0JisIX = 10%.
Pemenue 3agaun:

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

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

ITpumep 4. Kakoit 00beM BOABI U XJIOPOBOJAOPOJA MOTPEOyeTCS MpHU H.Y. IS
npurorosienus 1 murpa pacrsopa HCI ¢ miortnoctso 1,1 r/em® ¢ conepxanuem
XJIOPOBOAOPOAa B MaccoBbIX f0Jisix 10%.

Pemenue 3amaun:



ompezensieM Maccy 1 auTpa pacTBopa, KOTOPBIM HEOOXO0IMMO
MPUTOTOBUTH:
m=pV=1,1-1000=1100 r

HaXO0JMM MaccCy XJOpOBOJA0POJa, KOTOpbIi conepxkutcs B 1100 r p-pa ¢
MaccoBoi gojeii 0,1:

1 m.a.-1100 r

0,1 m.a.-X
x=110 r HCI

onpenenseM o0beM, KOTOphIil OyaeT 3aHuMath npu H.y. 110 T HCI:

Mr(HCI)=1+35,5=36,5

M(HCI)=36,5 r/mob

COCTaBJISIEM U pelllaeM €11 OJHY MPOMOPIHIO:
36,51 -22,4 1 (1 moJib)

110 r-xa

x=67,5 1 HCI

OIIpCACIIICM KOJI-BO BOJbI, HGO6XOIIHMOI>1 JJI IIPUT'OTOBJICHUA p-pa:
m(H20)=1100-110=990

[Tpumep 5. Kakas Macca pacTBOPEHHOTO BEIIECTBA M BOABI MOTpPeOyeTcs s

npurorosiienus 10%-pactBopa maccoit 500 r.
Pemenue 3amaun:

Mpacreopa=Mp.e.F Meonmt
m:mp.n./mpacmopa
Mp.s. = Mpacreopa

Mp.5=0,1-500=50 r

Meoap=Mpacrsopa- mp.B.:500‘50=450 r

[Tpumep 6. CKOIBKO HYKHO B3SITh BOJIBI M KPUCTAJUIOTHApPATA CyJib(aTa HATpUS

(Na2SO4:10H20) anis mosydenus pactBopa 142 r ¢ maccoBoit mponeit 10%?
Pemenne 3amaun:

Omnpenensiem Mmaccy NaSOs, HEOOXOAUMYTO TSI TPUTOTOBICHUS 142 T p-
pa (popmyiy cm. BeImIe):

m=142-0,1=14,2 r

OmpenensieM MacCcy KpUCTALIOTHAPATa, HEOOXOIUMYIO st

MPUTOTOBJIICHUS P-pa:

M(Na2SO4-10H20) = 322 r/mo.b
M(NazSOs) = 142 r/moJb

MPONOPIHS:
322 r NaxSO4-10H20 coaep:xut 142 r NaxSOq
X I cogepxkut 14,2 r NaxSOy4



e x=322r1
o OmnpenensieM HEOOXOUMYIO MACCy BOJIbI:
« m(H20) =142-32,2=109,8

[Ipumep 7. Ilpu BemapuBanuu 100 r 10%-p-pa cynbdaTta IuUTUS TOIYUHIICA
pactBOp Maccoi 20 r - onpenenuTh ero KOHIEHTPALUIO.
Pemenune 3amaun:

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

¢ IIOCKOJBKY Macca CyJib(ara JUTUS B PACTBOPE HE U3MEHSIACH, MOXKHO
OTIPEJENNUTD NMPOLEHTHYIO KOHIEHTPALMIO IOJyYEHHOIO PACTBOPA:

° mZ(LiZSO4):m(LiZSO4)/mpaCTBOpa = 10/20 = 0;5 = 50%

IIpumep 8. K 500 r 20%-ro pactBopa riroko3sl npwimian 100 mia BOZwI.
OnpenenuTs MacCOBYIO JOJIFO IIFOKO3bI B ITIOJIyYEHHOM PacTBOPE.
Pemenue 3anaun:

e OIpeJessieM Ha4aJIbHYI0 MacCy TIJIFOKO3bI:
« m=500:0,2=100r

e OIpeIesieM MacCy pacTBOpa Mmocje pa30aBICHUS:
e M(H20)=V:p=100-1=100T1

o My(pacTBopa)=500+100=600r
e ONpEIEIIsIeM MAaCCOBYIO JIOJIFO TITIOKO3BI:
o = m(ra)/m(p-pa) =100/600 =0,1667 = 16,67%

[Tpumep 9. OnpenenuTh MOJISPHYIO KOHIIEHTPALIMIO pacTBopa oobemoM 100 mui,
koTopsiid cogepkuT 10 r NaOH.
Pewenne 3amaun:

o ompexaensieM Koia-Bo MoJib B 10 r NaOH:

« N(NaOH)=m(NaOH)/M(NaOH)

« n=10/40=0,25 moJb

e OIpeessieM MOJISIPHYIO KOHIEHTPALUIO PacTBOpa:

e C=n/V
o« (C=0,25/0,1=25 moan/n

[Tpumep 10. Ckonbko xnopupa HaTpus cojepxkurcs B 100 mi pactBopa ¢
MOJISIPHOM KOHILIEHTpalnueit 1 MoJib/1I.
Pemenue 3anaun:

e OIIpCACIIACM YHCIIO MoJen XJjJopuaa HaAaTpUA:

e C=n/V;n=C-V
« n=1-0,1=0,1 moab



o ONpEnEeNsieM Maccy XJIOpUJIa HATPHUSL:

« m(NaCh)=M(NaCl)'n
« m(NaCl)=58,5-0,1=5,85r

[Tpumep 11. KakoBa MosipHasi KOHIIEHTPAIIUS P-pa CEPHON KHUCIOTHI C MAaCCOBOM
nonert HoSO4 B aTOM pacTBOpe, paBuoit 10% (tutotHOCTH p-pa 1,08 r/mm).
Pemenune 3amaun:

e paccuMTaeM mMaccy lJ1 pacTBOpa ¢ LEJBIO IIEPEX0a OT MacCOBOM 0N
PacTBOPEHHOI'O BEIIECTBA K MOJIIPHOUN KOHIIEHTPALIUH:

° m=Vp
« m=1000-1,08=1080 r

o OIpEeneNsieM MacCy CEPHON KUCIIOTHI:

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

e OIpejensieM KoJI-BO MoJjieH, coaeprkamuxcs B 108 T cepHOM KUCIOTHI:

« N=m/M
o M(H2S04)=98 r/moan
« n=108/98=1,102 moJn

o OIpeaessieM MOJSIPHYIO KOHIIEHTPALIUIO pACTBOPA CEPHOU KUCIIOTHI:

« C=n/V
« C=1,102/1=1,102 moJb/a

Tema camocTosiTesibHOM pa6oThl Ne 14 Xumus B ObITY U TPOU3BOACTBEHHOM
NEeATEeIbHOCTH YEJI0BEKa
1.Temsl piis pedeparoB

e HoBelmme T0CTHKECHUI XUMHUYECKON HAYKH U XUMUYECKOW TEXHOJIOTHH.

e Poib XUMUU B 00ECIIEUCHUHU IKOJOTHYECKOM, SHEPreTUYECKON U MHUILEBOMH
0€30MacHOCTH, PA3BUTUU MEIUIIHBI.

o [IpaBuna moucka W aHaIM3a XUMHYECKOH HMHGPOpPMAIUKU W3 PaA3IHMUYHBIX
HMCTOYHUKOB (Hay4dHas W y4yeOHO-Hay4dHas JUTepaTypa, CpelicCTBa MacCOBOM
uHpopmaiu, cetb HTEpHET)

2. PaGoTa c 0OCHOBHO# M TOMOJIHUTENBHOM JIUTEpaTypol, IHTepHeT - pecypcamu;
3. Tlpesentamms 10 cnaitnoB Ponk XumMuu B 00€CIEUEHUH HSKOJOTHYECKOM,
HHEPTreTUYECKON U MUIIEBON 0€30MaCHOCTH, PA3BUTHU MEIHUIINHBI.

4. paboTa c KOHCTIEKTOM JIeKInu (00paboTKa TEKCTA);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHKa, TEPBOUCTOYHHUKA,
JIOTIOJIHUTENILHOM JINTEPATyPhl, ayJIM0- U BUICO3AMUCEN);

6. cocTaBJIeHHE IJIaHA U TE3UCOB OTBETA;

7. IIpocmoTp oxHOM U3 cepuil nukia «OKpyKaroias cpeia» 1 ¢ MocieayIuM
00CYXKIEHUEM.



3. OPTAHM3ALIUSI KOHTPOJIS
CTYJEHTOB

CAMOCTOSATEJBHON PABOTBI

Pe3yabTaThl caMOCTOATEILHOM PadOTHI

OHGHKI/I 3a BBIITOJIHCHHUC BaﬂaHI/Iﬁ

MOI'YyT BBICTABJIATBCA 110 IATHOAIIBHOM

CHUCTCMC HJIM B q)opMe 3a4C€Ta MW YUHUTBIBATHBCA KaK I10Ka3aTCIIN TeKymeﬁ

YCIEBAEMOCTH O0yYarOIIHXCA.

KauvecTBeHHas1 OLlEHKA
HHAUBHUIYAJIbHBIX 00pPa30BaTeJIbHbIX
JTOCTHKEHUH

BepOaIbHBIN

0as1 (omeHka) AHAIOL

Kpurtepumn ouenku pesyabrara

OTJIMYHO

[IpencraBnennble  pabOTHI
Ka4yecTBa, YpOBEHB
OTBEYAET  BCEM TpeOOBaHUSIM,
TEOPETHUUECKOE  COACpXKaHHe  Kypca
OCBOEHO TIOJIHOCTBIO, 0€3 TmpoOeIoB,
HEOOXOJMMBbIE MPAKTHYECKHE HAaBBIKU
paboTbl C OCBOCHHBIM MaTE€pUaJIOM
chOpMHUPOBAHHI, BBITIOJTHEHBI ~ BCE
IpPe1yCMOTPEHHbBIC IpOrpamMmon
oOy4eHus 3aJaHusl.

BBICOKOI'O
BBIITOJIHCHU A

XOPOIIIO

VYpoBeHb BBITIOJTHEHUS paboThI
OTBEYAET BCEM TpeOOBaHUSM,
TEOPETHUECKOE  COAEpX aHHe  Kypca
OCBOCGHO IOJIHOCThIO 0€3 MpoOenos,
HEKOTOpPbIE MPAKTUYECKHE HABBIKH
paboTbl C OCBOCHHBIM MaTe€pUaJIOM
chOpMHUPOBAaHBI HEJIOCTATOYHO, BCE
peyCMOTPEHHEBIE IPOrpaMMOii
oOyueHus 3alaHusl  BBITIOJTHEHBI,
HEKOTOPHIE W3 BBIOJHEHHBIX 3aJaHHA,
BO3MO’KHO, COJIEpKAT OIIHUOKH.

YOOBJICTBOPUTCIIBHO

VYpoBeHb BBINOIHEHUS paOOThHI OTBEYAET
OOJBIIMHCTBY OCHOBHBIX TpeOOBaHMIA,
TEOPETUYECKOE COJIEp)KaHUE Kypca
OCBOEHO YaCTHYHO, HO MPOOEbl HE
HOCSIT CYIIECTBEHHOIO Xapakrepa,
HEOOXOIMMbIE TPAKTUYECKUE HABBIKU
paboThl C OCBOEHHBIM MaTepUalioM B
OCHOBHOM C(OPMHUPOBAHBI,
OOJIBILIMHCTBO IPENYCMOTPEHHBIX
nmporpaMMon OOydYeHMs 3aJaHui
BBIIIOJIHEHO, HEKOTOPBIE BUJIbI 3aJaHUI
BBINOJIHEHBI C OMIMOKAMH.

HE
2 yIOBJIETBOPUTEIIBHO

Teopernueckoe coaepkaHue Kypca
OCBOCHO YaCTUYHO, HEOOXOINMMBIE
MPAKTUYECKUE HABBIKK PA0OTHI HE




chopMUpOBaHbI, OOJBIIUHCTBO
IpeyCMOTPEHHBIX TPOTPaMMOii
oOydeHusl 3aJaHHuii HE BBITIOJHEHO.

4. ”TH®OOPMAIIMOHHOE OBECIIEYHEHUE OBYUYEHUA

IleuaTHbIE K JICKTPOHHbIC U3 IaHUHA, PECKOMCHAOBAHHLIC 1JH HCIIOJB30BAHUA

NPHU peajn3anum 001eo0pa3oBaTe/IbHON YUeOHOM U CHMILIIMHBI

OcHOBHBIE U3T1aHUSA

1.

AndunorenoBa, M. B. Xumusa : y4eOHUK M TPAKTUKyM [JIsi CPEIHETrO
npodeccuonanbHoro oopazopanus / M. B. Audunorenona, A. B. babkos, B.

A. IlonkoB. — 2-e u3A., uchp. u ngon. — Mocksa : U3narensctBo FOpaiir,
2023. — 291 c. — (IlpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-
11719-6. — TekcT : anexTpoHHbil // ObpazoBarenbHas miaaTdopma KOpaiit

[cariT]. — URL.: https://urait.ru/bcode/513807

Hukonsckmit, A. b. Xwumus : y4eOHUK W MPAKTHUKYyM [UJIsI CPEIHETO
npodeccronansHoro oopazosanusa / A. b. Hukonbsckuii, A. B. CyBopoB. —
2-e u3M., nepepad. u mon. — Mocksa : U3parensctBo FOpaiit, 2023. — 507
c. — (IlpodeccuonansHoe obpazoanue). — ISBN 978-5-534-01209-5. —
Teker : anexktponHblil // ObpazoBatenbHas miatdopma FOpaiT [caiit]. —
URL.: https://urait.ru/bcode/513537

Xumus : yaeOHUK IS cpeHero npodeccrnonanbHoro oopaszoBanus / FO. A.
Jlebenes, I'. H. ®anee, A. M. T'ony6es, B. H. IllanoBan ; mox oOmiei

pemakimerr I'. H. daneeBa. — 2-¢ u3n., mepepad. u gom. — Mocksa :
M3natensctBo  IOpaiit, 2023. — 431 c¢. — (IIpodeccuonanpuoe
obOpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : 3JIEKTPOHHBIN //
OO6pa3oBatenbHast atgopma Opaiit [cailt]. — URL:

https://urait.ru/bcode/513073

I[OHOJIHI/ITC.HLHLIC HCTOYHUKH

1.

Xumust. 10 xmacc. Yrmyonénueiii ypoBeHb : ydueObnuk/ B.B. Epemun,

H.E. Ky3pmenko, B.U. Tepenun, A.A.Jlpo3goB, B.B.Jlynun; mnox pen.
B.B. Jlynuna. — M.: [IpocBemenue, 2022. — 446, [2] c.: u.

2.

Xumus. 11 xmacc. YrmyOnénubeiii ypoBeHb : yueOHuk/ B.B. Epemun,

H.E. Ky3pmenko, A.A. [dpo3nos, B.B.Jlynun; non pea. B.B.Jlynumna. — M.:
[Tpoceemenue, 2022. — 478, [2] c.: uin.
HNuTepHeT-pecypcebl

1.

https://postnauka.ru/themes/chemistry — neknum mo XuMHuHM Ha CcaiTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hay4Ho-nomyisipHbIii TTPOEKT «IJEMEHThl OOJIbIIONW Hayku» ((pusuka, Xumwus,

MaT€MaTUKa, aCTPOHOMHUA, HAYKMU O KHU3HHU, HAYKHU O 3€MH€). HoBoctu HayKH,

KHHUTH

, HAYYHO-TIOIIYJIAPHBIC CTATbH, JICKIUH, SHIIUKJIOIICINH.

2. http://gotourl.ru/4785 (http://www.hij.ru/)



https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4785

CaiiT Hay4YyHO-TIOMYJISIPHOTO >KypHasa «XuMHS U Ku3Hb». JKypHan wuzmaéres
c 1965.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpeiTast 2JIEKTpOHHAss OuOnmoTeka xmMmudeckoro moprana «Chemnety,

COJICPKUT YyueOHble W HUH(POPMAIMOHHBIE MaTepHayibl Jisi IIKOJbHUKOB U
yuurtened. B Heil MOKHO HalTH yuyeOHUKM MO 00Ilel U HEOPraHUYECKOW XUMUH,
OpPraHU4YeCKOM XUMHH, MYJbTUMEIHAMATEPHUANIbl, a4 TAaKXKEe 3aJa4d XUMHUYECKUX
OJIUMITHA]] C PEIICHUSIMHU, 3a/1a41 BCTYMUTEIbHBIX YK3aMEHOB JIJIsl aOUTYPUEHTOB.
4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarmonnsie MaTepuaibl 00 oluMIuagax: MOCKOBCKOH TOPOJCKOH,

Bceepoccniickor, Menneneesckor, Mexnaynapoanon. IlpuBenensl 3amaudn
TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX TYpPOB, MOJPOOHBIC PEIICHUS, CIUCKH U
dboTtorpaduu nodbenutenei.

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

6. http://www.organic-chemistry.org/
[Toprain 1o opraHu4ecKo XMMHUH Ha aHTJIUMCKOM SI3BIKE.

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

OPraHUYECKUX U HEOPraHUYECKUX PEAKLIUM, COCTABIICHUE YPABHEHUN pEaKIUM.
8. http://orgchemlab.com/
Caiit, noCBAUIEHHBIN MpakTUUECKOU padboTe B 1abopaTopuun
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