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1. OBINUE MMOJIOKEHMUS 11O IVIAHUPOBAHUIO 1 OPTAHU3AIIUN
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
oOpa3zoBaTeIbHBIM MpOorpaMMaM CpeAHEero mnpodeccuoHaIbHOro oOpa3oBaHus",
[Tonoxenuss 00  OpraHM3alMud  CaMOCTOSITENbHOW  pabOTBl  CTYJIEHTOB,
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

BueaynutopHas 0/64

camocTosiTesbHas pabora

2.2. ®opMBI CaMOCTOSITENHHOM PAOO0THI, BUBI 33JIaHUN TT0 YYCOHBIM TEMaM:
Tema camocrosiTenbHOI padoTsl Ne 1. Tema 1.1.
CtpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB U MIPUPOJIa XUMHUECKOMN CBS3U
, 00beM yacoB_ 2\7u_
1.Tembl a5 pedepaTos:

e (CoBpeMeHHas MOJI€NIb CTPOCHUS aTOMa.

e (CUMBOJHMYECKHUH S3bIK XUMUU. XUMHUUYECKUN DJIEMEHT.
DnexTpoHHas KOHPUTYpaIUs aToMa.
Knaccudukaius XuMHYECKUX 3JICMEHTOB (S-, P-, 0-3J1EMEHTHI).
BaneHTHbI€ 3JIEKTPOHBI. BaJleHTHOCTS.
DNEeKTpOHHAS IPUPOJA XUMUYECKOU CBSI3H.
DIIEKTPOOTPUIIATEIBHOCTb.
Buasl xumudeckoid CBA3M  (KOBaJ€HTHAasl, HWOHHAs, MeTaJUIM4YecKas,
BOJIOPOJIHAS ) U CIIOCOOBI €€ 00pa3oBaHUs

2. PaboTa c OCHOBHOH M IOMOJIHUTENBHOM JIuTepaTypol, IHTepHeT - pecypcamu;
3. IIpesenTtanuus 10 cnaitnoB CTpoeHHE aTOMOB XMMUYECKUX DJIEMEHTOB U
IpUpoJa XUMUUYECKON CBS3U

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

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

6. coCTaBIICHUE TUIaHA U TE3HCOB OTBETA;

7. peleHne 3a/1a49 U ynpaxHEHUH 10 00pasity;




Tema camocTosiTesibHOM padoThl Ne 2 Tema 1.2.

[Tepuoauyeckuii 3akoH u Tabnuia /.M. Menneneera
, 00beM yacoB__ 2\7y

1.Tembl nis pedepartos:

1.Ilepnoauuecknii 3aKOH U NMEPUOIUYECKAS] CUCTEMA XUMUYECKUX deMeHToB 1. 1.
MeHneneeBa Ha OCHOBE IIPEACTABIECHUN O CTPOCHUHU aTOMOB. 3HAYEHUE
MIEPUOANYECKOIO 3aKOHA [ pa3BUTUA HAyKu. 2.COBPEMEHHBIE NTPEICTABICHUS O
CTPOCHMM aTOMOB XMMUYECKHUX JIEMEHTOB U 3aKOHOMEPHOCTH B U3MEHEHUHN UX
CBOMCTB Ha IPUMEPE: MIEMEHTOB OJHOTO NIEPUOAA

3.CoBpEMEHHBIE MPEICTABICHUS O CTPOEHUH ATOMOB XUMHUYECKHUX 3JIEMEHTOB U
3aKOHOMEPHOCTH B U3MEHEHHH X CBOMCTB Ha MPUMEpPE: JIIEMEHTOB OJTHOU
[JIABHOW MOATPYIIIIBI.

4. NonHas cBs3b, ee oOpazoBanue. 3apsiibl HOHOB. CTEeHb OKUCICHUS U
BAJICHTHOCTH 3JIeMEeHTOB. 5.KoBaneHTHas cBsA3b. BUIbl KOBaJIEHTHO CBA3U.
6.DJIEKTPOOTPHULIATEILHOCTh XUMHYECKUX 3JIEMEHTOB.

2. PaboTa c OCHOBHO# M TOMOJHUTENBHOM JIUTepaTypolt, UHTepHeT - pecypcamu;
3. IIpezentanus 10 cnaiinos Ilepuogndeckuii 3akon u Tadbnuna /.M. Menneneena
4. paboTa ¢ KOHCIIEKTOM JieKuu (00paboTka TeKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHMKa, IEPBOUCTOYHHUKA,
JOTOJHUTENBHON JTUTEPATYPBI, ayIUO- U BUACO3aHUCEN);

6. COCTaBJICHUE TIJIAHA U TE3UCOB OTBETA;

7. perieHue 3a1a4 U yIpaxHEHUH 1Mo 00pasiy;

8.moknan buorpadus JI.M.Mennaeneena

Tema camoctosiTeibHOI padoThl Ne 3 Tema 2.1 Tunbl XUMHUECKUX pPeaKIIHii
, 00beM yacoB__ 2\74

1.Tembl a5 pedepaToB:

o Knaccudukaims u TUIIBI XUMUYECKUX PEAKITUN C ydacTHEM
HEOPraHUYECKHUX BEIIECTB.

e (CocTaBi€HUE YPAaBHEHUI peaKklMil COEIUHEHUS, PA3JI0KEHUS, 3aMELICHNUS,
oOMeHa, B T.4. pEaKlMii TOPEHUS, OKUCIICHUSI-BOCCTAHOBJICHHUSI.

e VYpaBHEHUS OKUCIICHUS-BOCCTAHOBJICHUS.

e (CreneHb OKUCIICHUS.

e OKHUCIUTENH U BOCCTAHOBUTENb.

e (CoCTaBJE€HHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
METOJIOM JJIEKTPOHHOTO OanaHca.

e OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIMU B IPUPOJE,
MPOU3BOJCTBEHHBIX MPOLECCAX U )KUZHEAEATEIIbHOCTA OPraHU3MOB

2. PaGoTta ¢ OCHOBHOM U JIONIOJTHUTEILHOMN TUTEpaTypol, IHTepHeT - pecypcamu;
3. IIpe3entauus 10 cnaiinoB OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B
MIPUPOJIE, MPOU3BOJICTBEHHBIX MPOLIECCaX U JKU3HEAEATEIIbBHOCTH OPraHu3MOB



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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuasioM (yueOHUKa, TIEPBOMCTOYHHKA,
JOTIOJTHUTENBHON JIUTEPATYPHI, Ay IUO- U BUACO3aNHUCE);

6. cOCTaBJICHHE IIJIaHA U TE3UCOB OTBETA;

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

8.1okJa7 OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IPUPOJIE,
MPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH OPTaHU3MOB

Tema camocrosiTeibHOM padoThl Ne 4 Tema 2. 2. DIEKTPOIUTHYECKAS
JUCCOLIMAIIUS M HOHHBIA OOMEH
, 00beM yacoB__ 3\7y

1.Tembl 19 pedepaTos:
e Teopus 3IEKTPOIUTUYECKON TUCCOLNALINY.
e HoOHBI. DJIEKTPOJIHUTHI, HEIJICKTPOJIHTHI.
e Peaknuu HOHHOTO OOMEHa.
e (CocTaBlieHHE PEAKIIU MOHHOTO OOMEHa IyTEeM COCTaBJICHHUS WX IOJHBIX U
COKpAILICHHBIX MOHHBIX YPaBHEHUH.
e KHCIOTHO-OCHOBHBIC PEAKIIHH.

2. PaboTta ¢ OCHOBHOM U JIOMOJTHUTENBHOM TUTEpATypoi, UHTEpHET - pecypcamu;
3. IIpeszentanus 10 cimaitnoB Teopust JIEKTPOIUTHUECKON TUCCOIUALINN.

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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, TEPBOMCTOYHHKA,
JOTIOJIHUTENIBHOM JINTEPATYPhl, ayUO0- U BUIACO3AMUCEN );
6. cocTaBIICHUE TUIaHA U TE3UCOB OTBETA;
7. peleHne 3a1a49 U ynpaxHEeHU! 1o 00pasity
TpennpoBouHble 3a/1aHus 110 TeMe «/IOHHBIE YPaBHEHHS PEAKLIUID).

1. CocTaBbT€ HOHHBIE YPABHEHHS PEAKIIMIA:

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

2. Jonumure ypaBHEHUE PEAKIIUU U COCTABHTE €r0 B MOHHOM BHJIE

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

3. CocTtaBbTe MOJEKYJISIPHOE ypaBHEHUE PEAKIINH, COOTBETCTBYIOIIEE
MOHHOMY:

Cu?®+S% - CuS
Fe3* + PO 4%— FePO 4



2H"+ CO3* —-H,0+ CO,
Al 3" +3 OH" —AIl(OH)3

8.1oki1aa K1ucioTHO-OCHOBHBIE PEAKIIUH.

Tema camocTosiTesibHOM paGoThl Ne 5 Tema 3.1. Knaccudukanus,
HOMEHKJIATypa U CTPOEHUE HEOPTraHUYECKUX BEUIECTB
, 00bem yacoB__ 3\74

1.Tembl 19 pedepaTos:
e [IpenMer HEOPraHMYECKON XUMHUH.
e Knaccudukanus HeOpraHMUECKUX BEUIECTB.
e [IpocThie U CI0OXKHBIE BENIECTBRA.

e (OCHOBHBIE KJIACCHI CJIOKHBIX BEUIECTB (OKCUIBI, THIPOKCUIbI, KHUCIOTHI,
COJIN

e B3anMOCBA3b HEOPrAHUYECKUX BEIIECTB.

e ArperaTHble COCTOSIHUS BEILIECTBA.

o Kpucrammueckue u aMmopQHbI€ BeLleCTBa

e TUNBI KPUCTAIUIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAs, HOHHAs,
MeTaJIn4ecKas).

e 3aBUCUMOCTH (PU3MUYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIINYECKON
PELIETKH.

e 3aBUCHUMOCTb XMMHYECKON AKTUBHOCTH BELIECTB OT BUJIa XUMUYECKON
CBSI3U U THUIIA KPUCTAIIMYECKON PELIETKH.

o [IpuumHBI MHOTOOOpA3HS BEIIECTB

2. PaGoTa c OCHOBHO# M TOMOJIHUTEIHLHOM JIUTepaTypol, IHTepHeT - pecypcamu;
3. IIpe3enrtauus 10 cnaiigoB . TUIBI KPUCTAIUTMYECKUX PELIETOK (aTOMHAas,
MOJIEKYJIIpHAs, MOHHAs!, METAJTTNYECKas).

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

5. moBTOpHas paboTa HaJ yueOHBIM MaTeprasioM (y4eOHUKA, TEPBOUCTOYHHUKA,
JIOTIOJTHUTEJIbHOM JINTEPATYPhI, ayJIM0- U BUIEO3AMKICEN );

6. cocTaBIICHUE TUIaHA U TE3UCOB OTBETA;

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

8.noxman [IpuarHBl MHOrOOOpa3us BEMIECTB

Tema camocrosiTesibHOM padoThl Ne 6 Tema 3. 2. DU3UKO-XMMHUUECKHE CBOKMCTBA
HEOPraHUYECKUX BEIIECTB
, 00bem yacoB__3\74

1.Temb! 15 pedepaTos:



e Meraiubl, UX MOJ0KEHUE B IEPUOJUYECKON CUCTEME XUMUYECKUX
sanemeHTOB [[.M1.MenaeneeBa, CTpoeHHE UX aTOMOB,

® MeTaJUIM4YecKasi CBs3b, PU3MUECKHE CBOMCTBA aTOMOB, O0IIMEe XUMUUYECKUE
CBOMCTBA METAJIJIOB.

e . TuUIbI KPUCTAIIMYECKUX PELIETOK BEMIECTB. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT THUIA KPUCTAJUIMUECKON PEIIETKH.

e . Kene3o — npencraBuTeNlb METAJUIOB MOOOYHBIX NOArpyMi. OcoOeHHOCTH
CTPOCHHMS €ro aroMa, (puznueckue 1 XuMHUUYeCKue CBOMCTRBA JKeJe3a.

e [lpuponnsie coenunenus xemnesa. [[pumeneHne xene3a v ero CIijIaBoB.

e _Hewmeramibl, ux nojioxkeHre B NEPUOIUUECKON CUCTEME XUMHUUECKUX
anemeHToB /.. MenaeneeBa, CTpOEHHE UX aTOMOB

e . OKHCIUTETBHO- BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIJIOB HA TIPUMEPE
AJIEMEHTOB MOATPYIIIIBI KUCIOPOAA.

e BoaopoaHble COEAUHEHUS HEMETAILIIOB.

¢ 3aKOHOMEPHOCTH B H3MEHEHHH UX CBOWCTB B CBSI3U C MOJIOKEHUEM
xumudeckux siaemenToB B 11C JI.M. Menpaeneena.

e .OO0mas xapakTepucTuka 31eMeHTOB [V rpyniibl, rIaBHON TOATPYIIIIHL.

e VYriepol U KpeMHUH Kak MpocThie BeniecTBa. CoeAMHEHUs yriiepoa u
KPEMHUSI, UX 3HAYECHUE IS YEIIOBEKA.

e .OOmas xapakTepUCTHKA SJIEMEHTOB V TPYIIIbI, TJIABHOU MOTPYIIIHI.

e A3or u ¢ocdop kak rmpocteie BeniecTBa. Hanbomnee BakHbIe COeTUHEHUS
azota u ocdopa, UX TPUMEHEHHUE.

e buonorunueckas ponb azora u gpocdopa [Ipumenenre coenuHeHU a3ota U
docdopa B MenunrHe

e OO0mras xapakTepucTuka 3JeMeHTOB VI rpymnbl, TIaBHON TOATPYTIIHI.

e Kucnopona u cepa Kak IpOCThIE BEMIECTBA. AJIOTPOIIHS.

e Haubonee Baxxubie coenunenus O u S, 3HaueHue sl yenaoeka. Oomas
XapaKTEPUCTHUKA 3JIEMEHTOB Y II rpyIsl rimaBHOM NOATPYIIIILL.

e Kucnotsl, ux kmaccuduKaiys U CBOMCTBAa Ha OCHOBE MPEJICTaBICHUHN 00
IEKTPOJIUTUYECKON JUCCOLUALINM.

e . OcHOBaHUS, X KJIacCU(HUKAIUSI U CBOMCTBA HA OCHOBE MPEACTABICHUI 00
AIEKTPOJIMTUYECKON JUCCOLUALINH.

e (Conm, UX cOoCcTaB, CBOMCTBA HA OCHOBE MPEICTABICHUNA 00

AIEKTPOIUTUYECKON TUCCOLAALUY.

AM(poTepHbIe OpraHNYECKHE U HEOPTAaHUYECKUE COCTUHEHMS

[IprurHBI MHOTO0Opa3Ksl HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB;

B3aUMOCBS3b BEILECTB.

2. PaGoTa c OCHOBHOH M IONOJIHUTENBHOM JIuTEpaTypoli, IHTepHeT - pecypcamu;
3. Ilpesentauus 10 cnaiinos . buonoruueckas poss azota u pocdopa

[Tpumenenue coenunenuii a3ora u pochopa B MEIUIIMHE



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

5. moBTOpHas paboTa HaJ y4eOHBIM MaTepraaoM (yueOHHKaA, IEPBOMCTOYHHKA,
JOTIOJTHUTEIIBHON JIUTEPATYPBI, Ay IN0- ¥ BUICO3AITUCEH);

6. cocTaBJIE€HHE [UIAHA U TE3UCOB OTBETA;

7. perieHye 3a1a49 U YIPaXHSHUH 110 00pasily;

8.10kman AMQoTepHble OpraHUYECKue M HEOPTaHUIECKHE COSTMHEHUS
Tema camocTosiTesibHON padoThl Ne 7 Tema 3.3. nentudukanus
HEOPraHUYECKUX BEIIECTB

, 00bem yacoB__3\74
1.Temsl pis pedepartos:

e HneHTuduKanyus HEOPraHUICCKUX BEIICCTB C MCIIOJIb30BaHUEM UX (DHU3UKO-
XUMHUUYECKHUX CBOMCTB,

o lnentudukanus HEOPraHMYECKUX BEIIECTB C MKCIOJb30BAHUEM UX

XapaKTEPHBIX KAUECTBEHHBIX PEaKIUH.

KadecTBeHHbIE peakinu Ha CyJb(haT-uoH,

KadecTBeHHBIC peakiiuu Ha KapOOHAT-HOH

KauecTBeHHBIE peakny Ha XJIOPHUA-aHUOH

KauecTBeHHbIEC peaklIMM HA HA KATHOH aMMOHMUS

2. PaGoTa c OCHOBHOH M TONOJIHUTENBHON JIUTEpaTypoli, IHTepHeT - pecypcamu;
3. IlpesenTanus 10 ciaitgos .

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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKaA, TIEPBOMCTOYHHKA,
JOTIOJIHUTENIBHOM JINTEPATYPhl, ayUO0- U BUIACO3AMUCEN );

6. coCTaBIICHHE TUIaHA U TE3UCOB OTBETA;

7. peuieHue 3a1a4 ¥ ynpaKHeHui no oopasiy;

1. [lelicTBue TpyIIIOBOrO peareHTa Ha KaTUOHBI BTOPOW aHAIIMTUYECKOM TPYIIIIHIL.

Hanmmmmre ypaBHeHus peakiui. 2. KpaTkass XapakTepuCTUKa CBOMCTB XJIOPHJIOB
cepedpa, ceunua (I1I) u prytu (I).

Hanummre ypaBHeHUs peakivii 1 0ObsICHUTE MEXaHU3M JCHCTBUS pacTBOpa
aMMuaka Ha xjopuabl cepedpa u prytu (1). 3. Peakiuu katuona cepedpa u
aHAJIUTUYECKHE OCOOCHHOCTH Kax oW peakuuu. Hanummure ypaBHEHUs peakui.
4. Peakiuu katuona cBuHia (II). Hanumure ypaBHeHHS peakinil U yKaxuTe
ycioBUs ux nposeneHus. Kakyro U3 peakiuii MOKHO Ha3BaTh crieliMpuieckoit? 5.
OcoOenHocTu peakuuii katnoHa pryTu (I). Hanummre ypaBHeHHs peakiuii.
Kakyto peakuyio MOKHO UCTIOJIB30BaTh i1 OTKphITUA [Hg2] 2+ u3 cmecu
kaTnoHOB Ag+ , Pb2+, [Hg2] 2+?

Tema camocTosiTesibHOI paGoThl Ne 8 Tema Tema 4.1. Kitaccudukanus,
CTPOCHHE U HOMEHKJIATypa OPraHUYECKUX BEIIECTB



, 00bem yacoB__ 3\74

1.Temb! 15 pedepaTos:

e [losBneHue n pa3BUTHE OPTaHUYECKON XUMUHN KaK HAYKH.

e [Ipenmer oprannueckor XumMun. MecTo 1 3Ha4eHUE OPraHUYECKOU XUMUU B
CUCTEME €CTECTBEHHBIX HAYK.

e XUMHMYECKOE CTPOCHHUE KaK IOPANOK COCIUHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJICHTHOCTH.

e (OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHHS OPTraHUYECKUX
coenuHennd A.M. bytieposa.

e VYTIJIEpOIHBIN CKEJIET OPTaHUYECKOU MOJIEKYIIbI.

e 3aBHCUMOCTb CBOWCTB BEHIECTB OT XHMHUYECKOTO CTPOEHHUSI MOJIEKYJL
N3oMepust 1 u30MepHI.

o [lonsTue o pyHkIMOHANBLHOM Tpynie. Paguka.

e [IpuHUMIBI KTACCU(PUKALMA OPTAHUYECKUX COETUHEHHI.

e MexayHapoaHasi ~ HOMEHKJIATypa W [PUHLMIBI  HOMEHKJIATYpbI
OpPraHUYECKUX COCTUHEHUMN.

o [lonarue o0 a3oTcoaepKallUX COEIWHEHUSAX, OHOJIOTMYECKH aKTUBHBIX
BeIecTBax (yIJIeBojiax, JKupax, 0enkax u zp.),

e [loHsATHE O BBICOKOMOJEKYJISIPHBIX COEIMHEHHUSIX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

2. PaboTa c 0CHOBHOH M TOMOJIHUTENLHOM JIuTepaTypoli, IHTepHeT - pecypcamu;
3. IlpesenTtanus 10 ciaiigoB . 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUUYECKOTO

CTpOEHUs MOJIEKYJl. M30Mepust U n30MepPHI

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

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

6. cocTaBieHHe IJIaHA U TE3UCOB OTBETA;

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

1.CocTtaBiieHHE TTOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpTaHUIECKUX
BELLECTB OT/IEJBHBIX KJIACCOB, UCIOJIb3Ys X HAa3BaHUS MO CHCTEMATHYECKOU 1
TPUBHAIIBHOW HOMEHKJIATYPE :

ITHUJIEH,

alleTUJIEH,

TJIUIEPUH,

denon,

dbopmanbaerus,

YKCYCHasl KACJIOTA,

[JIMIUH

2.Pemenue Takux 3aj1a4 COCTOUT U3 ABYX YACTEH:

e CHAYaJIa HAXOJAT MOJIBHOE COOTHOILLIEHUE aTOMOB B BEIIECTBE — OHO
COOTBETCTBYET €ro npocreiiieit popmyse. Hanpumep, 11 BeecTpa
coctaBa AxBy cooTHOmEHNE KOMYecTB BenlecTB A U B cooTBeTcTBYET



COOTHOILIEHHIO YHCIIA UX AaTOMOB B MOJIEKYJIE:
x:y=n(A): n(B);

e 3aTEM, UCIIOJIb3Ys MOJIIPHYIO MAacCy BEILECTBA, OIPEACIIAIOT €10 HCTUHHYIO
Gopmyiry.

1. Ipumep 1.
Onpenenuts GopmMyITy BellecTBa, eciau oHo coaepkuT 84,21% C u 15,79%
H 1 nmMeeT OTHOCUTENBHYIO TIJIOTHOCTH MO BO3/IYXY, paBHYIO 3,93.

Pemienune npumepa 1.

1. Ilycts macca BemiectBa paBHa 100 r. Torma macca C O6yznet paBHa 84,21 1, a
macca H— 15,79 r.

2. Haiiném KoJIm4ecTBO BEIECTBA KaXKIOTr0 aToMa;
v(C)=m/M=284,21/12=7,0175 monb,
v(H)=15,79/1 = 15,79 monb.

3. Ompenensiem MoJibHOE cooTHoteHne aromoB C u H:
C:H=7,0175:15,79 (coxpatum o6a yucia Ha MeHbIee) = 1 :
2,25 (nomHokxuM Ha 4) =4 : 9,

Takum obpazom, npocreimas popmysna — CsHo.

4, Tlo OTHOCHUTENBHOM IJIOTHOCTH PAaCCYUTAEM MOJIIPHYIO MaccCy:
M = Dzosn) * 29 = 114 r/m011b.
MonspHas Macca, COOTBETCTBYIOIIas mpocreieii popmyne CsHo — 57
I/MOJIb, 3TO B 2 pa3a MEHbIIIE UCTUHHO MOJISIPHOM MacCHI.
3nauut, uctuHHas popmyna — CgHus.

EcTb ropazno 6osiee mpocToit METO/1 pelieHus TaKoH 3aauu, HO, K COKAJICHUIO,
32 Hero He MOCTABST MOJIHLIN 0aJ171. 3aTO OH MOJOUAET I MPOBEPKU UCTUHHON
(bOpMyIIBI, T.€. C €r0 MOMOIIBIO BBl MOYKETE TPOBEPUTH CBOE PEIIICHNUE.

Meton 2: Haxoaum UCTUHHYIO MOJISIpHYTO Maccy (114 r/mMonb), a 3aTeM HaXoIuM
Macchl aTOMOB YTJEPO/a U BOJOPO/Ia B 3TOM BEIIECTBE MO UX MACCOBBIM JIOJISIM.
m(C)=114+0,8421 = 96; T.e. uncno atromoB C 96/12 =8

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

®opmyna BemtectBa — CgHas.
OtBet: CgHis.

1. Ipumep 2.
Onpenenuts GopMyITy aJKkuHa C TUIOTHOCTHIO 2,41 T/71 mpu HOPMaJIbHBIX
YCIOBUSIX.

Pemenue npumepa 2.

Oo6mas popmyna ankuaa CnHan-2
Kak, nMest TUI0THOCTh Ta3000pa3HOTo aJKUHA, HAWTH €r0 MOJISIPHYIO Maccy?
[TnoTHOCTH p — 3TO Macca | juTpa raza npu HOPMAILHBIX YCIOBHSIX.



Tak xak 1 MoJb BemiecTBa 3aHUMaeT 00bEM 22,4 11, TO HEOOXOUMO Y3HATh,
CKOJIBKO BecAT 22,4 11 TaKOTO Tasa:

M = (maoTHOCTH p) * (MOJIAPHBINA 00bEM Vi) = 2,41 /1 ¢ 22,4 n/Moinb = 54 1/MOJb.
Jlanee, cocTaBUM ypaBHEHHE, CBSI3bIBAIOIIEE MOJISIPHYIO Maccy U n:
l4en—2=54,n=4.

3unauuT, ankuH umeet Gopmynay CsHe.

OtBet: C4Hs.

1. Ipumep 3.
Onpenenuts GOpMyJTy IIPEAEIHLHOTO albIETHIA, €CIIM U3BECTHO, YTO
3+10%2 MosIeKys1 3TOrO anbAernaa Becar 4,3 T.

Pemrenue npumepa 3.

B 31011 3a1a4ue 1aHO YMCI0 MOJIEKYJ M COOTBETCTBYIOIIAsI Macca. Mecxons u3 atux
JAHHBIX, HAM HE0OXO0IMMO BHOBb HAalTH BETMIMHY MOJISIPHOW MacChl BEIIECTRA.
J11st 5TOTO HY)KHO BCIIOMHHUTB, KAKOE YUCIIO MOJICKYJT COEPKUTCS B 1 MOJTh
BEIIECTBA.

Dto uncno Asoraapo: Na = 6,02¢10% (monekyn).

3HAYNUT, MO’KHO HAlTH KOJIMYECTBO BEIIESCTBA aJIbJACTH IA:
v=N/Na=310%/6,02:10% = 0,05 Mo01b,

U MOJIIPHYIO Maccy:

M=m/n=4,3/0,05= 86 r/M0Jb.

Jlanee, kak B peAbIAYyIIIEM IIPUMEPE, COCTABIISIEM YpaBHEHUE M HAXOIUM .
O6mas dhopmyna npenenbHoro anpaeruaa CnHanO, To ectb M = 14n + 16 =86, n =
5.

OtBet: CsH100, neHTanamns.

1. IIpumep 4.
Omnpenenuts GopMyy Iuxiopaikana, coaepsxkamero 31,86 % yriaepona.

Pemrenue npumepa 4.

O6mas hopmyna nuxmopankana: CnH2nClz, Tam 2 aTroma xmopa u n aToMOB
yTaeposa.

Torna maccoBast 10715 yriepoja paBHa:

®(C) = (uucno aromoB C B Mojekyie) ¢ (atomHas macca C) / (MoJeKyIsipHas
Macca JUXJopalikaHa)

0,3186=n°+12/(14n+71)

n = 3, BEIIECTBO — JUXJOPIPOIIAH.

Otser: C3HsCl2, muxnopnpomnas.

8.10k1a7, OCHOBHBIE TMOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX
coeauHeHuii A.M. Bytiepoga.



Tema camocrosiTesibHOI padoThl Ne 9 Tema Tema 4. 2. CBolicTBa OpraHUuYECKUX
COEIMHECHUN
, 00beM yacoB__3\74

1.Tembl nJ1s1 pedepatos:

e l30Mepust OPraHM4ECKUX BEIIECTB, €€ BUJIBI.

o . [IpupoaHble HICTOYHUKY YIJIEBOJAOPOIOB: a3, He(Th, KAMEHHBIN yroJib U
UX IIPAKTAYECKOE UCIIOJIb30BAHMUE.

e Hedrts, ee cocTaB u cBoiictBa. HedrenpoayKTol.

e KpekuHr u ero Busl.

e OxpaHa OKpy’Karollel cpebl Ipu HedrenepepadoTKe U TPaHCIOPTUPOBKE
HEPTEPOAYKTOB.

o . [IpenenvHbie yriaeBo10poabl, 00mas GopMysa U XUMUYECKOE CTPOCHUE.

e XUMHYECKHE CBOMCTBA AJIKAHOB HA IIPUMEPE METAHa.

e . HenpenenbHble yrieBoIOpObI psija 3THIIEHA, o0mas hopmyiia u
XUMHUYECKOE CTPOCHHE.

e (CBoiicTBa U NPUMEHEHHE ITUJICHA.

e . AKaaMeHBl, UX XUMHYECKOE CTPOCHHE, CBOMCTBA HX XUMUUYECKOE
CTPOCHHME, MOJYyYEHUE U ITPAKTUUECKOE 3HAUCHUE.

e [IpupoaHbIi U CHHTETUYECKUN KayyyK, UX [IOJIy4EHHUE, CBOWCTBA U
MIPUMEHEHUE

o [luknonapapuHbl, HX XMMHUYECKOE CTPOCHUE, CBOWCTBA, HAX0XK/ICHUE B
IIPUPOJIE, MPAKTUYECKOE 3HAUECHUE

e AUETWIEH — IPEACTaBUTENb YIIIEBOJOPOJAOB C TPOMHOM CBS3BIO B MOJIEKYJIE.

e (CBoIliCTBa, NOJyYEHUE U IPUMEHEHUE allETUJICHA.

e ApomaTHuecKHe yrieBoopoabl. beH3on, ctpykTypHas ¢popMyiia, CBOWCTBA
Y TIOJIyYECHHE.

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

e [IpenenbHble OTHOATOMHBIE CIIUPTHI, UX CTPOCHUE, PUIUYECKUE U
XUMHYECKUE CBOUCTBA.

e [lonmydeHue U IPUMEHEHHUE 3TWIOBOIO CIIUPTA.

e [MuEpuH M ATUICHIVIMKONb KaK IPEACTABUTEIN MHOTOATOMHBIX CIIMPTOB.
[IpumeHeHne B MEQULIVHE.

e . @eHOoI, eT0 XMMUYECKOE CTPOEHUE, CBOMCTBA, IOJIyYEHNE, IPUMEHEHUE B
MEJULIAHE.

e .B3aumHOeE BiIMsHHME ATOMOB B MOJIEKYJIaX OPraHUYECKHUX BEIIECTB HA
npuMepe 3TaHoiia U peHosa. AJIbAETUAbl, UX XMMUYECKOE CTPOCHUE U
CBOMCTBA.

e [I onydenue U NnpUMEHEHNE MYPABBUHOIO U YKCYCHOTO aJIbJAECTH/IOB.

e . [IpenenbHble OJJHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI, KX CTPOCHUE U
CBOWCTBA Ha IPUMEPE YKCYCHOU KUCIIOTHI.



e MypaBbuHasi KHUCIOTa: 0COOEHHOCTH CTPOCHUS U CBOMCTB, HAXOXK]ICHUE B
NPUPOJIE U IPUMEHEHUE. BaxkHelme npeacTaBUTEN! NMPEIeIbHbIX U
HEMpPeaeTbHbIX KApOOHOBBIX KHUCIIOT.

e (Oco0eHHOCTH MypaBbUHOM KUCIOTHI. OnenHoBas kucinoTa. [Ipumenenue
KapOOHOBBIX KUCJIOT.

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

2. PaGoTa c OCHOBHOI M TONOJIHUTEILHOM TUTEpaTypoil, IHTepHeT - pecypcamu;
3. IlpesenTtanus 10 ciaiigos .
e Hedrts, ee cocTaB u cBoiictBa. HedrenpoayKTol.
e KpekuHr u ero Buasl.
e Oxpana okpy>karomieil cpeipl npu HedTenepepadboTKe U TPAHCIOPTUPOBKE
He(TENPOTyKTOB.
® [IpUMEHEHHue OEH30J1a U €ro rOMOJIOTOB
e . deHoN, ero XMMHYECKOE CTPOCHHE, CBOMCTBRA, MOIYyYEHUE, IPUMEHEHHE B
MEIUIIHE.

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

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHMKa, TEPBOUCTOYHHUKA,
JIOTIOJTHUTEJILHOM JINTEPATYPhI, ayJIM0- U BUICO3AMKICEN);

6. coCTaBJICHHE IIJIaHA U TE3UCOB OTBETA;

7. pelieHue 3a/1a4d U ynpaxHeHUu’ 1o oopasity;

8.moknan I1 onyyeHrne u npuMeHEHNE MyPaBBUHOTO U YKCYCHOT'O aJIbJIETU]IOB

Tema camocrosiTeqibHOM padoTbl Ne 10 Tema Tema 4. 3.

WNnentudukaims opraHM4eCKuX BEIIECTB, UX 3HAYECHUE U TPUMEHEHUE B OBITOBOI
Y TIPOM3BOJICTBEHHON JEATEIBLHOCTH YEI0BEKa

,00beM yacoB_ 3\7u_

1.Temsl nJs pedepatos:

e Kupsl, ux coctaB u cBoiicTBa. buonorudeckas posb xkupoB. [lepepadboTka

YKHUPOB.
e .[U110KO3a — IIpEeCTaBUTEIb MOHOCAXapUI0B, CTPOEHUE, CBONCTBA,
IpPUMEHEHUE.

e _Ilennronosa, ctpoeHue, CBOMCTBA, TPUMEHEHHUE.

e .Kpaxmai: cTpoeHue, CBOMCTBA, HAX0XKAECHUE B TPUPOE, TPAKTUUECKOE
3HAYCHUE

e AMUHBI: CTPOCHHE U CBOMCTBA aMUHOB MPEACIBHOTO psija.



e AHUIUH — NpeACTaBUTENb aMUHOB. DU3NUecKre U XMMUYECKUE CBOICTBA,
NOJIy4eHHEe, 3HAUCHHE B Pa3BUTUU OPraHUYECKOTO CUHTE3A .

. AMHUHOKHUCIIOTBI, COCTaB, CBOMCTBA, OMOIOTHYECKasi POJib, IPUMEHEHUE.
benku kak 6uononumepsl. CBOMCTBA U OUoOIOTHYECKUE (DYHKIIUN OEITKOB.
HyxnenHnoBbie KUCIOTHI, COCTaB, CTPOEHUE, OMOJIOTUYECKAsl POJIb.
B3auMocBsi3b MEXy BaX)KHEUIIUMH KJIACCaMH OPraHUYECKUX BEIIECTB.

2. PaboTa c OCHOBHO# M TOMOJIHUTENHHOM JIUTepaTypoit, IHTepHeT - pecypcamu;
3. IlpesenTanus 10 ciaiigos .
e .I'mr0KO3a — mpeACcTaBUTENb MOHOCAXapUI0B, CTPOCHHE, CBOMCTBA,
MIPUMEHEHHE.
e _Ilemnronosa, ctpoeHue, CBOMCTBA, TPUMEHEHHUE.
e .KpaxMai: cTpoeHue, CBOMCTBA, HAX0XKIAEHUE B IPUPOLE, TPAKTUUECKOE
3HAYEHHUE

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

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHMKa, TEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JIUTEPATYPBI, ayIUO- U BUACO3aHUCe);

6. COCTaBIICHUE TUIaHA U TE3UCOB OTBETA;

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

8.10ka B3auMocBs3b MEXAY BaXKHEHIIMMHU KIaCCaMU OPTaHUYECKHUX BEILIECTB.

9. TloagroroBka nauckyccuu Ha Temy: OmNacHOCTh BO3JEHCTBHUS Ha >KUBBIC
OpraHW3Mbl OPTaHUYECKUX BEIIECTB OTAEIBbHBIX KIACCOB (YIJIEBOJAOPObI, CIIUPTHI,
(beHOITBI, XJIOPOPTAaHNYECKUE TTPOU3BOAHBIC, alTBJETHIBI U JIP.), CMBICI MOKa3aTes
NpeAebHO I0MYCTUMOW KOHIIEHTpaUU

Tema camocrosiTenbHOM padoThl Ne 11 CkopoCcTh XUMHUYECKUX PEAKIIUI.
XUMHUYECKOE PABHOBECUE
, 00bem yacoB__ 3\74

1.Temsl pi1s pedepartos:

e CKOpPOCTh XMMHYECKUX PEAKIIHIA.

e 3aBHCUMOCTb CKOPOCTH OT IPUPOJIbI PEATHPYIOIINX BEIIECTB,
TEMIIEPATYPBI, KaTaau3aTopa.

e XMMHYECKOE PABHOBECUE U YCIOBUS €0 CMELIECHUA: U3MEHEHUE
KOHLEHTPALIMU PEAarupyroIInX BELIECTB, TEMIIEPATYPhI, JaBICHUS

2. PaGoTa c OCHOBHO# M TOMOJIHUTENBHOM JIuTepaTypoit, HTepHeT - pecypcamu;
3. [IpesenTanus 10 cnaitnos . TernoBbie 23PEKTH XUMUYECKUX PEAKIHMA. DK30- U
OSHAOTEPMHUYECKHAE PEAKLIMHU, UX IPUMEHECHHE

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

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHMKa, IEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JIUTEPATYPBI, ayIUO- U BUACO3aNHUCE);



6. coCTaBJICHHUE TIJIaHA U TE3MCOB OTBETA;
7. perieHue 3a1a4 U yIpaxHeHU Mo oopasiy;
8.moknan buorpadus Jlelllatenne

Tema camocTosiTesibHOI paGoThl Ne 12 Tema 6.1.
[TonsiTue 0 pacTBOpax
, 00beM yacoB__ 3\7y

1.Tems! pi1s pedepartos:

e JlucniepcHele cuctemsl. [ pyOoaucnepcHble CUCTEMBI (CyCIIEH3HH,
AMYJIbCHH, a9PO30JIH), UX TPUMEHEHUE B MEIUIIMHE

e JlucnepcHsbie cucTteMbl. KOJITOUIHBIE CUCTEMBI: T€JIN, 30J11, X CBOMCTBA
(cunepesuc, koarymusiuus). [[pumenenre B MeAUIIUHE.

e PactBopsl. Buibl pacTBOPOB: HCTUHHBIE U KOJUIOUIHBIE.

2. PaGoTa c OCHOBHOH M TOMOJIHUTENBHOM JIuTepaTypoli, IHTepHeT - pecypcamu;
3. IIpezenrtanusa 10 cnaiinos AucnepcHbie cuctembl. KoJUTOMIHBIE CUCTEMBI: T€IIH,
30J14, MX CBOMCTBA (CuHEpe3uc, koarymsus). [I[pumeHenne B MeauIIMHE U OBITY

4. paboTa c KOHCIIEKTOM JIEKITUHU (00paboTka TeKCTa);

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, IEPBOMCTOYHHKA,
JIOTIOJIHUTEIIbHOM JINTEPATYPhl, ayJAUO0- U BUIACO3AMUCEN);

6. coOCTaBJICHUE TJIaHa U TE3HCOB OTBETA;

7. peleHre 3a1a4 U ynpaxxHEeHu 1o oopasiy;

8.IIpocmoTp punsma BOJIA u Hanrcanue scce

Tema camocTosiTeibHOI padoTsl Ne 13 Tema 6.2. UccrnenoBanue cBONCTB
pacTBOpPOB
, 00beM yacoB__3\74

1.Temsl pis pedeparoB
e PactBopeHue Kak PU3NKO-XUMUYECKU MPOIIEeCC.

PactBopsl. CiocoObI TPUTOTOBIEHHS PACTBOPOB.

PacTtBOopuMOCTS.

MaccoBas 10J1s1 paCTBOPEHHOI'O BEILLIECTBA.

CMmbIcn  mokazareiass NpenesbHO JOMYCTUMOM KOHIEHTPAlMM M €ro

MCIIOJIb30BAHUE B OLICHKE HKOJIOTMYECKOI 0€30MacCHOCTH.

e [IpaBuia KOJOTMYECKH IEIECO00Pa3HOrO MOBEAEHUSI B OBITY U TPYIOBOM
NESTENBHOCTH B IEJIAX COXPAHEHHsS CBOErO 3/I0POBbSl U OKpYyXkarolen
IIPUPOJHOM CPEbI;

® OIACHOCTb BO3/ICHCTBUS HA )KMBBIE OPTaHU3MBbI OIIPEIEIICHHBIX BEILIECTB.

2. PaGoTa c OCHOBHOI M IONOJIHUTENBHOM JIuTepaTypoli, IHTepHeT - pecypcamu;



3. Ilpe3entanus 10 cnaiinos I[IpaBuia 3Kog0ruuecky 1eaecoo0pa3HOTo MOBEICHUS
B OBITY M TPYJOBOH JEATEIBHOCTH B LEJIAX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY KarOIIEH MPUPOJHON CPEBI
4. paboTa ¢ KOHCIIEKTOM JIeKInU (00paboTKa TeKCTa);
5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHUKa, TIEPBOMCTOYHHKA,
JOTIOJIHUTENIbHOM JINTEPATyPhl, ayJIU0- U BUIACO3AMUCEN);
6. cocTaBIICHUE TJIaHA U TE3UCOB OTBETA;
7. pellieHue 3a7a4 ¥ yIpaXHEHUM 10 00pasiy;
PellleHre MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA PACTBOPBHI,
UCIIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJICTBEHHOM ACATEILHOCTH YEI0BEKA

[Tpumep 1. Pacuurars MaccoByto aoito 50 r xjgopujaa 6apust B pacTBOpe Maccou
100 r.

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

ITpumep 2. 10 r caxapa pactBopuiu B 190 r kunsarka. Onpenennutb MacCOBYHO
JIOJIFO caxapa B 4ae.
Pemenue 3amaun:
e oOmpenensieM OOIIyI0 Maccy pacTBopa:
m = 190+10=200 r
¢ BBIYUCIISIEM MACCOBYIO JIOJIIO caxapa:
o =10/200 = 0,05 =5%

[Tpumep 3. Ckonibko noTpedyeTcst MOBapeHHOM coJid, 4ToObl MpUroToBUThH 100 T
pacTBOpa € COIEpKAHUEM XJIOPHIa HATPUSI B MACCOBBIX 10X = 10%.
Pemenue 3agaun:

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

¢ peElIaeM MPOIOPIHIO:
x=100-0,1=10r.

ITpumep 4. Kakoii o0beM BOABI M XJIOPOBOJAOPOJAA MOTpeOyeTcs mpu H.y. s
npurotosienus 1 murpa pacrsopa HCI ¢ miortnoctsio 1,1 r/em® ¢ comepxannem
XJIOpOBOIOpOAa B MaccoBbIX n0asx 10%.

Pemenue 3amaun:

e oOImpefensieM Maccy 1 auTpa pacTBopa, KOTOPbI HEOOXOIUMO

HpI/IFOTOBI/ITbl
m=pV=1,1-1000=1100 r

e HAxXOJUM Maccy XJIOpOBOJIOpoAa, KOTopkii conepxutcs B 1100 r p-pa c
MaccoBoi goJeii 0,1:

e 1mM.a.-1100T
e 0,1 m.a.-X
« x=110r HCI

« ompezenseM o0beM, KOTOpbIi Oyaet 3anuMats npu H.y. 110 r HCL:
o M(HCI)=1+35,5=36,5



M(HCI)=36,5 r/mob
e COCTaBJISIEM U pEIIacM CIIe OHY IPOMOPIIHUIO:

e 36,51 -22,4 0 (1 MmoJb)

e 110 r-xa

e x=67,5a HCI

e OIpeJesieM KOJI-BO BOJIBI, HEOOXOUMOM ISl IPUTOTOBJICHUS P-pa:
m(H20)=1100-110=990 mn

ITpumep 5. Kakas macca pacTBOpPEHHOTO BEIIECTBA M BOJIbI MOTpEOyeTCs s
npurotoBieHusa 10%-pactBopa maccoi 500 r.
Pemenue 3amaun:
mpaCTBopa:mp.B.-l-mBO)]bl
(Dzmp.n./mpacnsopa
Mp.s. = Mpacrsopa

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

Meoaet=Mpacrsopa- mp.B.:500‘50=450 r

[Tpumep 6. CKONMBKO HY)KHO B3ATh BOJBI H KPUCTAJIOTHApAaTa Cysibdara HATpUs
(Na2S04-10H20) mist momydyenust pactBopa 142 T ¢ MmaccoBoid goneit 10%?
Pemenue 3amaun:
« Omnpenensiem maccy NaxSOas, HCOOXOAUMYIO [IJIs1 IPUTrOTOBICHHS 142 T p-
pa (bopmyity cM. BbILIE):
« m=142-0,1=142r

o OrmpegensieMm Maccy KpUCTAJUIOTUAPATA, HEOOXOAUMYIO JIJIs
MIPUTOTOBJICHUS P-pa:

o M(Na:SO4:10H20) = 322 r/moab
o M(Na:SO4) = 142 r/moan

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

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

[Ipumep 7. Ilpu BemapuBanuu 100 r 10%-p-pa cynbdaTta TuUTUS TOTYyUHIICA
pactBOp Maccoi 20 r - onpeneuTh €ro KOHLEHTPALUIO.
Pemenune 3amaun:

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



MIOCKOJIBKY Macca cyib(ara JUTHS B paCTBOPE HE U3MEHSIACh, MOKHO
OTIPEJENIUTh MPOLEHTHYIO KOHIEHTPALIMIO TTOJYYEHHOT'O PacCTBOPA:

mZ(LiZSO4):m(LiZSO4)/mpaCT30pa = 10/20 = 0,5 = 50%

IIpumep 8. K 500 r 20%-ro pactBopa riroko3bl npwiniad 100 ma Bozsl.
OnpenenuTs MacCOBYIO AOJIIO TIFOKO3bI B MOJTYYEHHOM PACTBOPE.
Pemenune 3amaun:

OIpeiersieM HauyaIbHYI0 MacCy TITFOKO3bI:
m=500-0,2=100 r

OIpeJIeIIIeM MacCy pacTBOpa mocje pa30oaBiIeHUS:
M(H20)=V-p=100-1=100 r

mz(pacTBopa) = 500+100 = 600 r
OIPEICIIIEM MACCOBYIO JIOJIO TITFOKO3BI:
o = m(ra)/m(p-pa) = 100/600 = 0,1667 = 16,67 %

[Tpumep 9. OnpenenuTh MOJISPHYIO KOHIICHTPALIMIO pacTBopa oobemoM 100 mut,
koTopsiid cogepkuT 10 r NaOH.
Pemenue 3amaun:

onpezaensieM Koia-Bo Mojib B 10 r NaOH:
Nn(NaOH)=m(NaOH)/M(NaOH)

n=10/40=0,25 mo.b

OTIpEeIeIIIEM MOJISIPHYIO KOHIIEHTPAILIUIO PACTBOPA:

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

IIpumep 10. Cxonpko xnopuaa HaTpus coxaepxurcs B 100 mu pactBopa ¢
MOJISIPHOM KOHIIEHTparueil 1 Mob/1.
Pemenue 3agaun:

ompeesieM YUCIIO MOJIEH XJIOpU/ia HATPUS:
C=n/V; n=C-V

n=1:0,1 = 0,1 moJab

ONpeAesieM MacCy XJI0pHuaa HaTpusl:

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

[Tpumep 11. KakoBa MoJIsipHast KOHLIEHTPALMS P-pa CEPHOM KHUCIIOTHI C MacCOBOM
nonert H:SO4 B aTOM pacTtBope, paBuoit 10% (tuiotHocTs p-pa 1,08 r/mom).
Pemenue 3anaun:

paccurTaem maccy 1J1 pacTBoOpa ¢ LIEJbI0 Mepexo/ia OT MAaCCOBOM J0JU
PacTBOPEHHOI'O BEUIECTBA K MOJISIPHOM KOHIEHTPALIUHU:



° m=Vp
« m=1000-1,08=1080 r

e OIIpCACILICM MACCyY CepHOI;'I KHCJIOTBI:

o ©=m(H>SOs)/m(pacTBopa)
« m(H2S0.)=1080-0,1=108 r

o OmpeiaensieM KOoJ-Bo MoJiel, cosepkamuxcs B 108 T cepHOit KUCTOTHI:

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

¢ OIpeesieM MOJISIPHYEO KOHIICHTPAIIMIO PACTBOPA CEPHOU KHUCIOTHI:

« C=n/V
« C=1,102/1=1,102 moab/a

Tema camocTosiTe/IbHOM Pa6oThl Ne 14 Xumus B ObITY U TPOU3BOJACTBEHHOM
JEATETBHOCTH Y€JIOBEKA
, 00beM yacoB__ 3\7y

1.Tembl 1191 pedepaToB

e Hogeilmme qOCTHKEHUS XUMUYECKON HAYKU U XUMUYECKON TEXHOIOTHH.

e Ponp xumuu B 00ecrieueHUN KOJIOTMUECKOM, SJHEPTeTUUECKON U MUIIEBON
0€30MacHOCTH, PA3BUTUH METUIIUHBI.

e IlpaBuna moucka W aHaIM3a XUMHUYECKOM HMHPOPMALMU M3 Pa3TUUYHBIX
HMCTOYHUKOB (Hay4Has U yuyeOHO-Hay4dHasl JUTEpaTypa, CpeliCTBa MacCOBOM
uHpopmaru, cetb IHTEpHET)

2. PaboTta ¢ OCHOBHOM U JIOMOJTHUTENBHOM TUTEpATypol, UHTEepHET - pecypcamu;
3. Tlpesentanus 10 cnaitnoB Ponb XumMuu B 00€CHEUYEHUU HKOJOTHUECKOMH,
HHEPreTUYECKON U MUILEBOW 0€30MaCHOCTH, PA3BUTUU MEAUIIMHBI.

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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuasoM (yueOHUKa, TEPBOMCTOYHHKA,
JOTIOJIHUTENIBHOM JINTEPATYPhl, ayUO- U BUIACO3AMUCEN );
6. cocTaBJICHME IIJIAHA U TE3UCOB OTBETA;
7. IIpocMoTp oz1HOM U3 cepuil IukIa « OKpyKaromias cpea» U ¢ MOoCIeayOIUM
00CYXKJIEHUEM.
3. OPTAHM3ALIMA KOHTPOJISI CAMOCTOSATEJBHOHU PABOThHI
CTYAEHTOB

Pe3yabTarhl caMoCTOATENbHON PAadOTHI
OueHKY 3a BBINIOJIHEHUE 3aJaHUM MOTYT BBICTABIIATBHCS MO MATHOATIBHOM
cuctemMe wid B (opMe 3adyeTa M YUHUTHIBATBbCA KaK IIOKa3aTelu TeKylleu
yCIEBAEMOCTH 00yYaIOIINXCA.

KauecTBeHHnas ounenka | Kpurepuu onenku pe3yiabrara
HHIUBUAYAJIbHBIX 00pa30BaTeIbHbIX
AOCTHKECHU M

0aJ (oeHkKa) \ BepOaIbHBIN




aHaJjor

OTJIMYHO

[IpencraBieHaple  pabOTBI  BBICOKOTO
Ka4yecTBa, ypOBEHB BBITIOTHCHUS
OTBEYAaET  BCEM TpeOOBaHUSIM,
TEOPETHUYECKOE  COAepX aHHe  Kypca
OCBOCHO TIOJIHOCTHIO, 0€3 mMpoOeInos,
HEOOXOUMbIC TPAKTUYCCKHE HABBIKH
paboTbl C OCBOCHHBIM MAaTE€pUaJIOM
c(OPMHPOBAHBI, BBIIIOJIHEHBI  BCE
IPEIyCMOTPCHHBIC IPOrpaMMOit
00yueHus 3aJJaHusl.

XOpOIIIO

YpoBeHb BBITTIOTHCHUS paboThI
OTBEUaET BCEM TpeOOBaHWUSIM,
TECOPETHUYECKOE  COACpXKaHWEe  Kypca
OCBOCHO TIOJIHOCTBIO 0e3 TpoOenoB,
HEKOTOPbIE MIPAKTUYCCKHE HABBIKH
paboOTBI C OCBOSHHBIM MaTEPHAIIOM
c(OpMHUPOBAHBI HEJIOCTATOYHO, BCE
MIPETyCMOTPCHHBIC IPOrPaMMOit
o0yueHus 3aJaHUSl  BBITIOJHCHBI,
HEKOTOpBIC M3 BBIMOJHCHHBIX 3aJIaHUM,
BO3MOJKHO, COAEPKAT OTNOKH.

yAOBJIETBOPUTEIILHO

YpoBeHb BBITIOJTHEHHS paOOTHI OTBEYAET
OOJBIIMHCTBY OCHOBHBIX TPEeOOBaHUIA,
TEOPETUYECKOE COJIepKaHUe Kypca
OCBOCHO YaCTHYHO, HO MPOOENbl HE
HOCSIT CYIIECTBEHHOTO XapakTepa,
HEOOXOAMMbIC TPAKTUYCCKHNE HABBIKU
paboThl ¢ OCBOCHHBIM MAaTE€pUAJIOM B
OCHOBHOM C()OpPMHUPOBAHBI,
OOJBIIMHCTBO TMPEAYCMOTPEHHBIX
nporpaMMoi OOydeHHs 3aJaHuid
BBITIOJTHEHO, HEKOTOPHIE BUJIBI 3a/1aHUH
BBITOJTHEHBI C OMIMOKAMH.

HC
YOAOBJICTBOPHUTCIILHO

Teopernueckoe comep)kaHue Kypca
OCBOEHO YaCTHYHO, HEOOXOIUMBbIE
IPAKTUYECKHE HABBIKU PAOOTHI HE
chopMHUpOBaHbI, OOIBITMHCTBO
MPETYCMOTPEHHBIX TIPOTPAMMON
oOy4eHHs 3aJaHiil HE BBITIOJIHEHO.

4. ”THOOPMAIMOHHOE OBECIIEYHEHUE OBYUYEHUSA

ITeuaTHbIE K JICKTPOHHbIC U3IaHHUHA, PCKOMCHIOBAHHbLIC 1JH UCITOJb30BAHUA

NPHU peaju3anum 001eo0pa3oBaTeIbHON YUeOHOM TUCHUIIIMHBI

OcHOBHBIE U31aHUSA
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HuTepHeT-pecypcebl

1.  https://postnauka.ru/themes/chemistry — nexnuu mo XxuMuu Ha caiTe
IMoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
HaydHo-nomynsipHBId TTPOEKT «DJIEMEHTHI OONbIION Haykw» ((pu3uka, Xumwus,

MareMaThKa, acCTPOHOMHS, HAyKH O XW3HHU, Hayku o 3emuie). HoBoctu Haykw,
KHHUT'Y, HAYYHO-IIOIIYJIAPHBIC CTATbH, JICKIIUHW, SHIITUKJIOIIC/INH.

2. http://gotourl.ru/4785 (http://www.hij.ru/)
CailT Hay4YyHO-NOMYJISIPHOTO >XypHalla «XuUMHS U XKU3Hb». JKypHan wuzmaércs
c 1965r.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTass 2JIEKTpOoHHasi OubnuoTeka xumMuueckoro mnoprtaia «Chemnety,

COJICP)KUT yuyeOHble W HH(POPMALMOHHBIE MaTEpHAIbl JUIsl IIKOJIbHUKOB H
yuurtened. B Hell MOKHO HalTH yuyeOHUKM MO 0OIel U HEOPraHUYECKOW XUMUH,
OpraHWYECKON XUMHUH, MYJbTHUMEANAMaTepualbl, a TAKXKE 3aJadyd XUMHYECKHUX
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. IIpuBenensl 3amadn

TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX TYPOB, MOJPOOHBIC PEIICHUS, CIUCKH U
dbotorpaduu nodbenutenei.
5. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCcCKOSA3BIYHBIN CAUT O CBOMCTBAX XUMUUYECKHUX JJIEMEHTOB.
6. http://www.organic-chemistry.org/
[TopTasn mo opraHu4ecKO XMMHUM Ha aHTJIUMCKOM SI3BIKE.
7. http://www.xumuk.ru
CallT 0 XMMHUHU: KJIACCHUYECKHUE YUYEOHUKH, CIPABOUYHMUKHU, SHIIMKIONEIUHU, TMOUCK

OpPTaHUYECKUX U HEOPTAHMUECKUX PEaKIUi, COCTABICHHE YPAaBHCHUN PEAKITHIA.
8. http://orgchemlab.com/
Caiit, noCBAUIEHHBIN MpakTUUECKOU padboTe B 1abopaTopuun
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