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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 3akoHy Poccuiickoit @enepanuu ot 29 nexabdbpst 2012 r.
N 273-®3 "O6 o6pazoBanuun B Poccuiickoit Denepanun’; denepanbHOMY
roCy/1apCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY CPEIHETO MPO(PEeCCHOHATBHOIO
oOpazoBanus (o npodeccun);lIpukazy Munnpocsemenus: Poccuu ot 24.08.2022
N 762 "O0 yrtBepxnenun Ilopsigka opraHuzaiMu W OCYIIECTBJICHUS
0o0pa30BaTeIbHON NE€ATEIBHOCTH MO 00pa30BaTelIbHBIM IpOrpaMMaM CpPEIHEro
po¢heCCUOHAILHOTO obpazoBanus",[lonoxeHus 00 OpraHu3aluu
CaMOCTOSITETILHOM  paboThl  CTYJEHTOB, METOJUYECKUX PpPEKOMEHJIAUud 1o
OpraHu3allid M METOJAMYECKOMY COIPOBOXKIEHUIO CaMOCTOATEIbHON paboThI
ctynento CIIO.

2. BUJIbl 1 ®OPMbI CAMOCTOSATEJBHON PABOTHI CTYJIEHTOB
IO OBIIEOBPA30OBATEJIBHON YUEBHOM JUCHUIIJINHE

2.1. Ob6meobpazoBaTeIbHON yUeOHON TUCIUIUIMHON XHUMHS TPETyCMOTPEH
CIIEAYIOIUN 00BEM CAMOCTOATEIbHON paboThl 00yUaIOIIUXCSL:

Bua camocTosiTenbHO#M paboThl O06nem gacoB (04HO/3209HO/0OYHO-320YHO)
CTYJICHTOB

BHeaynutopHas 0/64

caMoCTOsITeIbHAs paboTa

2.2. ®opMBbI CaMOCTOSITEIHHOM PaOOThI, BUABI 3a/IaHUM 110 YYEOHBIM TEMAM:
Tema camocrosiTesibHOM padoTel Ne 1.... Tema 1.1.
CtpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB U MIPUPOJIa XUMHUUECKOMN CBS3U
, 00beM wacoB_ 2\7u_
1.Tembl pis pedepartos:

e (CoBpeMeHHasi MOJI€JIb CTPOCHUS aTOMa.
CHUMBOIMYECKUN SI3bIK XUMHH. XUMUYECKUHN IIEMEHT.
DnexTpoHHas KOHPUTYpaIUs aToMa.
Knaccudukaiys XuMHYECKUX 3JIECMEHTOB (S-, P-, 0-3J1EMEHTBHI).
BasienTHbIC 351€KTpOHBI. BaJIeGHTHOCTD.
DNEeKTpOHHAs TPUPOJA XUMUYECKOU CBSI3H.
DNEeKTPOOTPUIATEIBHOCTb.
Buasl xumudeckoid CBS3M  (KOBaJ€HTHAsl, HWOHHAs, MeTaJUIM4YecKas,
BOJIOPOJIHAS ) U CIIOCOOBI €€ 00pa3oBaHUs

2. PaboTta ¢ 0OCHOBHOM U JIOMOJIHUTEIBHOM IUTepaTypoi, HTEpHET - pecypcamu;
3. IIpesenTtauus 10 cnaitnoB CTpoeHHE aTOMOB XMMUYECKUX DJIEMEHTOB U
IIPUPOJA XUMHYECKOW CBA3U

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

5. moBTOpHas paboTa HaJ| yueOHBIM MaTepuaaoM (yueOHHKa, TEPBOUCTOYHHKA,
JIOTIOJIHUTEJIbHOM JINTEPATypPhl, ayJIMO- U BUICO3AMUCEN);




6. cocTaBJIeHHE IJIaHA U TE3UCOB OTBETA;
7. perieHue 3a1a4 U yIpaxHeHU Mo oopasiy;
Tema camocTosiTe1bHOI padoThl Ne 2 Tema 1.2.

[Tepuoauyeckuii 3akoH u Tabnuia /.M. Menneneera
, 00beM yacoB__ 2\74

1.Temsl nJ1s1 pedepartos:

1.Ileprognueckuii 3aKOH ¥ IEPUOANYECKAS] CUCTEMA XUMHUYECKUX dy1eMeHTOB 1. 1.
MeHneneeBa Ha OCHOBE IIPEACTABIEHUN O CTPOCHUHU aTOMOB. 3HAYEHUE
IIEPUOANYECKOI0 3aKOHA [ pa3BUTUA HAyKH. 2.COBPEMEHHBIE ITPEACTABICHUS O
CTPOCHHH aTOMOB XMMUYECKHUX JIEMEHTOB M 3aKOHOMEPHOCTH B U3MEHEHUU UX
CBOMCTB Ha MPUMEPE: MIEMEHTOB OJHOTO NIEPUOAA

3.CoBpEMEHHBIE MTPEICTABICHUS O CTPOEHUH ATOMOB XUMHUYECKHUX 3JIEMEHTOB U
3aKOHOMEPHOCTH B U3MEHEHHMH UX CBOMCTB Ha IPUMEPE: 3JIEMEHTOB OJTHON
IJIABHOM ITOATPYTIIHL.

4. NonHas cBs3b, ee 0Opa3oBaHue. 3apsiibl HOHOB. CTENEHb OKUCICHUS U
BAJICHTHOCTH 3JIEMEHTOB. 5.KoBaneHTHas CBsA3b. Buabl KOBaJIEHTHOMN CBA3U.
6.27eKTPOOTPUIIATEIBHOCTh XUMHYECKUX IJIEMEHTOB.

2. PaboTa c OCHOBHOH M IONOJIHUTENBHOM IUTEpaTypol, IHTepHeT - pecypcamu;
3. IIpezentanus 10 cnaiinos [lepuoanueckuii 3akon u Tadbnuua /[.1. Menneneena
4. paboTa C KOHCIIEKTOM JIeKIIUH (00paboTKa TEeKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHMKa, TEPBOUCTOYHHUKA,
JOTIOJTHUTENBHON JIUTEPATYPHI, ayIU0- U BUACO3aNHUCeN);

6. cocTaBJICHHE IIJIaHA U TE3UCOB OTBETA;

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

8.moknan buorpadus JI.M.Menneneena

Tema camocrosiTesibHOM padoThl Ne 3 Tema 2.1 Tunbel XMUMUYECKUX PEAKIIUAN
, 00beM yacoB__ 2\74

1.Tembl nis pedeparos:

e Kiaccudukanus v TUIIBI XUMUYECKUX PEAKIIUNA ¢ y4acTUEM
HEOPTraHUYECKUX BEIIECTB.

e CocraBiieHHE ypaBHEHUI pEAKLIUN COEIMHEHHUS, PA3JI0KEHHS, 3aMELICHUS,
oOMe€Ha, B T.4. p€aKLUii TOPEHUS, OKUCIEHUS-BOCCTAHOBJICHUS.

e VYpaBHEHUS OKHUCIEHUSA-BOCCTAHOBJICHUS.

e CreneHb OKUCIICHHUS.

e OKuCHAUTENH U BOCCTAHOBUTEI.

e (CocraBiieHHE U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
METOJIOM JJIEKTPOHHOTO OanaHca.

e OKHCIUTETHbHO-BOCCTAHOBUTEILHBIE PEAKIIUU B IPUPO/IE,
MPOU3BOICTBEHHBIX MPOLIECCAX U )KU3HEIAEATEIHLHOCTH OPTaHU3MOB

2. PaGoTta ¢ OCHOBHOM U JIOMOJTHUTEILHON TUTEpaTypol, IHTepHeT - pecypcamu;



3. IIpesenTtanuus 10 ciaitgoB OKUCIUTETLHO-BOCCTAHOBUTEILHBIE PEAKIINU B
pUPOJIe, MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEEATEIIBHOCTH OPraHu3MOB

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

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

6. cocTaBJICHME IIJIaHA U TE3UCOB OTBETA;

7. pereHue 3a1a4 U yIpaxxHEHU mo oopasiy;

8.10ka7 OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IIPUPOJE,
IPOU3BOICTBEHHBIX MPOLIECCAX U )KU3HEAECATENHHOCTH OPraHU3MOB

Tema camocrosiTe1bHOI padoThl Ne 4 Tema 2. 2. DIeKTpOIUTHYECKAS
JTUCCOLIMAIINS M HOHHBIN OOMEH
, 00beM yacoB__ 3\7y

1.Tembl nJ1s1 pedepatos:
e Teopus 3NEKTPOJIUTUYECKON JUCCOLIMALINH.
e loHBI. DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI.
e Peakiuu nonHoro oomeHa.
[ ]

CocraBrieHne peakifii HOHHOTO OOMEHa ITyTeM COCTABJICHUS UX IMOJHBIX U
COKpAILIEHHBIX HOHHBIX YPABHEHUH.
e KucinoTHO-OCHOBHBIE PEAKIIUU.

2. PaGoTa c 0CHOBHOH M TOMOJIHUTENBHOM JIuTepaTypol, IHTepHer - pecypcamu;
3. IlpesenTtauus 10 ciaitnoB Teopust JIEKTPOTUTUUECKON TUCCOIUALINH.

4. paboTa ¢ KOHCTIEKTOM JIeKITuU (00paboTKa TeKCTa);

5. moBTOpHas paboTa HaJ yueOHbIM MaTepuasioM (yueOHHKa, IEPBOUCTOYHHUKA,
JIOTIOJIHUTEIIbHOM JINTEPATypPhl, ayJIMO- U BUICO3AMUCEN);
6. cOCTaBJICHUE TJIaHA U TE3HCOB OTBETA;
7. peleHne 3a1a49 U ynpaxHEeHU! 1o 00pasiry
TpenupoBouHbIe 3a7aHus 10 TeMe «lOHHbIE ypaBHEHUS PEAKIUI.

1. CocTtaBbTe HOHHBIE YPaBHEHUS PEAKIIUIA:

Na sPO 4+ CaCL 2 —NaCl+ Ca 3 (PO) 2
Al 2(SO) 3 + KOH —AI(OH) 3+ K 2SO 4
HBr + Ba(OH), —Ba Br. + H 2.0

2. I[OHI/IIHI/ITG YPaBHCHUC PCAKIINH U COCTABLTC €I'0 B MOHHOM BHJIC

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

3. CocTaBbpTe MOJEKYJISPHOE YPAaBHEHUE PEAKIINU, COOTBETCTBYIOIIEE
MOHHOMY:



Cu?"+S* — CuS

Fe3* + PO 4+%— FePO 4
2H*+ CO3> -H0+ CO;
Al 3 +3 OH —AIl(OH);

8.10Kka KHCIIOTHO-OCHOBHBIE PEaKIIMH.

Tema camocTosiTesibHON paGoThl Ne 5 Tema 3.1. Knnaccudukanus,
HOMEHKJIATypa U CTPOEHUE HEOPTraHWYECKUX BEUIECTB
, 00beM yacoB__ 3\7y

1.Tembl nJ1s pedepatos:
e [IpeameT HEOPTAaHMUECKOW XUMUH.
o Knaccudukanus HeOpraHMUEeCKUX BEIIECTB.
e [lpocTbie u CIOXKHBIEC BEIIECTBA.
e OCHOBHBIE KJIACCHI CTIOKHBIX BEIMIECTB (OKCHJIbI, TUIPOKCHUIBI, KUCIIOTHI,
CoJIn
B3anMocCBsI3b HEOPraHMYECKUX BEIIECTB.
ArperaTHble COCTOSTHUS BEIIECTBA.
Kpucrammmueckue u aMopgHbIEC BelecTBa
Tunel KpUCTATTMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIIpHAs, HOHHAS,
MeTaJIndecKas).
e 3aBUCHUMOCTH (PM3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON
pelIeTKH.
e 3aBHUCHMOCTH XHMHYECKOW aKTUBHOCTH BEIIECTB OT BHUJIa XUMUYECKON
CBSI3M M TUITA KPUCTAJUTMIECKON PEIIETKHU.
o [Ipu4uHBI MHOTOOOpA3Hs BEIIECTB

2. PaGoTa c OCHOBHOH M TONOJIHUTENBHOM JIUTEpaTypol, IHTepHET - pecypcamu;
3. [Ipesenrtanus 10 cnaiioB . TUIBI KPUCTAIITMYECKUX PELIETOK (aTOMHAas,
MOJIEKYJIIpHAsi, MOHHAS!, METAJJTUYECKas).

4. paboTta ¢ KOHCIICKTOM JICKITUHU (00paboTKa TEKCTa);

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

6. cocTaBJICHHE IIJIaHA U TE3UCOB OTBETA;

7. peuieHue 3a1a4 ¥ ynpaKHEeHU Mo o0pasiy;

8.noknaxa [IpuunHbl MHOT00Opa3us BEUIECTB

Tema camocrosiTesibHOM padoThl Ne 6 Tema 3. 2. U3UKO-XMMUUYECKHUE CBOMCTBA
HEOPTraHUYECKUX BEILIECTB
, 00beM yacoB__ 3\7y

1.Temsl nJ1s pedepartos:



e MeTaibl, X MOJIOKEHUE B IEPUOJUUECKON CUCTEME XUMUYECKUX
anemeHToB [[.M1.MeHneneeBa, CTpO€HHE UX aTOMOB,

® MeETaJUIMYecKasi CBs3b, PU3nuecKkue cBOMCTBA aTOMOB, O0IMEe XUMUYECKUE
CBOICTBA METAJIJIOB.

e . Tunbl KpUCTAVIMYECKUX PEIIETOK BEIIECTB. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT THUIMA KPUCTATUTMYECKON PEIIETKH.

e . Kene3o — npencraBuTeNb METAIUIOB MOOOYHBIX MOArpyMi. OcoOeHHOCTH
CTPOCHHMS €ro aroMa, (puznueckue 1 XuMUYeCKue CBOMCTRBA JKeJe3a.

o [Ipupoansie coequHenus xkenes3a. [[pumenenue xenes3a u €ro CIijIaBoB.

e _Hewmeramibl, uX M0JIOKEHHUE B IEPUOIMUECKON CUCTEME XUMHUYECKUX
anemeHTOB [[.11. MenaeneeBa, CTpoeHHUE UX aTOMOB

e . OKHUCIUTEIHLHO- BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETANIOB HA MIPUMEPE
AJIEMEHTOB MOJATPYHIIBI KUCJIOPO/A.

e BoaopoaHsie coeIMHEHUS] HEMETAILIIOB.

e 3aKOHOMEPHOCTHU B UBMEHEHUHU UX CBOMCTB B CBSI3U C MOJI0KECHUEM
xumuueckux ameMenToB B I1C JI.M. MeHaeneena.

e .OOmas xapakTepuCcTHKa 3JIeMEeHTOB [V rpynisl, rjIaBHON MOATPYIIIHL.

e VYriepol U KpeMHUH Kak MpocThie BenlecTBa. CoeMHEHU yIiiepoaa u
KpEeMHHUSI, UX 3HaUYCHUE JIJIs1 YeTIOBEKA.

e .OOmas xapakTepUCTHKA SJIEMEHTOB V TPYIIIIbI, TJIABHOUW MOATPYTIIHI.

e A30T u dochop kak mpocThie BemecTBa. Hanbomee BakHBIC COSTUHCHHS
azota u pocdopa, UX TPUMEHEHHUE.

e buonorunyeckas poinb azora u gpocdopa [Ipumenenne coenuHeHn a3oTa u
docdopa B MerunmHE

e OO0mras xapakTepucTuka 3jaeMeHToB VI rpymnbl, rIaBHON MOATPYIIIHL.

e Kucnopon u cepa Kak IpoCTbI€ BEMIECTBA. AJITIOTPOIIHS.

e HawnbGonee Baxxuple coeauHenusa O u S, 3HaueHUe 11 yeaoBeka. O0mas
XapaKTEPUCTHUKA 3JIEMEHTOB Y Il rpyIsl ri1aBHOM NOATPYIIIBL.

e Kucnotsl, ux kmaccuduKaiys U CBOMCTBAa Ha OCHOBE MPEJICTaBICHUN 00
AJIEKTPOIUTHYECKOHN IMCCOLNALINH.

e . OcHoBaHus, UX KJaccu(pUKaIus U CBOMCTBA Ha OCHOBE MPEJICTABICHUI 00
AIEKTPOIUTHUYECKON TUCCOLUALUU.

e (Couu, UX COCTaB, CBOMCTBA HA OCHOBE MPEJICTABICHHI 00

AIEKTPOIUTUIYECKON TUCCOIUALUY.

AMdoTepHBIC OPraHUYCCKHE U HEOPTraHUUSCKUE COCTMHEHUS

[TpruunHbl MHOTOOOpa3Usi HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

B3aMMOCBSI3b BEIIICCTB.

2. PaGoTa c OCHOBHOH M IONOJIHUTENBHOM IUTEpaTypol, IHTepHeT - pecypcamu;
3. Ilpesentauus 10 cnaiinos . buonoruueckas poss azora 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;

8.1okan AMQoTepHbIe OPraHMYECKUE U HEOPTaHUYECKUE COCAUHEHUS
Tema camocTosiTesibHON padoThl Ne 7 Tema 3.3. nentudukanus
HEOPraHUYECKUX BEIIECTB

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

e HneHTudukanyus HEOPraHUISCKUX BEIICCTB C MCIIOJIb30BaHUEM UX (PHU3HKO-
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

KauecTBeHHbBIEC peaKIIMM HA HA KATUOH aMMOHUS

2. PaGoTa c OCHOBHOH M IOMOJIHUTENBHOM 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.Pemenne Takux 3a/1a4 COCTOUT U3 IBYX 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



COOTHOIIIEHHIO YHCIIA UX ATOMOB B MOJIEKYJIE:
x:y=n(A): n(B);

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

1. Ipumep 1.
Onpenenutsb GopmMyITy BelecTBa, €Cciu oHO coaepxuT 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 o0a yucia Ha MeHbIee) = 1 :
2,25 (nomHokxuM Ha 4) =4 : 9,

Takum obpazom, npocreimas popmysna — CsHo.

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

EcTb ropazno 0osiee mpocToit METO1 pelieHus TaKoH 3aauu, HO, K COKAJICHUIO,
32 Hero He MOCTABST MOJIHLIN 0aJ171. 3aTO OH MOJOUAET I MPOBEPKU UCTUHHON
(bOpMyIIBI, T.€. C €r0 MOMOIIBIO BBl MOXKETE TIPOBEPUTH CBOE PEIICHNUE.

Meton 2: Haxoaum UCTUHHYIO MOJISIpHYTO Maccy (114 r/mMonb), a 3aTeM HaXoIuM
Macchl aTOMOB yTJIEPOJIa U BOJOPO/IAa 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; T.e uucio aromoB H 18/1 = 18.

®opmyna BemtectBa — CgHas.
OtBet: CgHis.

1. Ipumep 2.
Onpenenuts GopMyITy aJkuHa C TUIOTHOCTHIO 2,41 T/71 mpu HOpMaJTbHBIX
YCIOBUSIX.

Pemenue npumepa 2.

Oo6mas popmyna ankuaa CnHan-2
Kak, nMest TUI0THOCTh Ta3000pa3HOro aKUHA, HAWTH €ro MOJISIPHYIO Maccy?
[TnoTHOCTH p — 3TO Macca | juTpa raza npu HOPMAILHBIX YCIOBHSIX.



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

M = (maoTHOCTH p) * (MOJISAPHBINA 00bEM Vi) = 2,41 /1 ¢ 22,4 n/moib = 54 1/MOJIb.
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 MosIeKyJI 3TOrO anbJeruaa Becsr 4,3 T.

Pemrenue npumepa 3.

B 31011 3a1a4ue 1aHO YMCI0 MOJIEKYJ M COOTBETCTBYIOIIAsI Macca. Mecxons u3 atux
JAHHBIX, HAM HE0OXO0IMMO BHOBb HAWTH BEIMYNHY MOJISIPHOM 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 IpeAbIAYyIIEM ITPUMEPE, COCTABIISIEM ypaBHEHUE M HAXOAHUM 1.
O6mas dhopmyna npenenbHoro anpaeruaa CnHanO, To ectb M = 14n + 16 =86, n =
5.

OtBet: CsH100, neHTanamns.

1. IIpumep 4.
Omnpenenuts hopMyy Iuxiopaikana, coaepsxamero 31,86 % yriepona.

Pemrenue npumepa 4.

O6mas hopmyna nuxmopankana: CnH2nClz, Tam 2 aTroma xsopa 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.

Otset: C3HsClo, nuxmnopmnpomnas.

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



Tema camocrosiTesibHOI padoThl Ne 9 Tema Tema 4. 2. CBolicTBa OpraHuYECKUX
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 OKpysKarolei cpesl Ipyu 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 hopmyia 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 ApomaTHuUecKHe yriaeBoaopoabl. beH3ou, cTpykTypHas ¢popMmyiia, CBOWCTBA
Y TIOJIyYECHHE.

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

e [lpenenbHble OIHOATOMHBIE 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 . @eHOo, eT0 XMMUYECKOE CTPOEHHE, CBOMCTBA, ITOJIyUYEHHE, IPUMEHEHNE 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 NpUMEHEHNE MYPAaBbUHOIO U YKCYCHOTO aJIbJECTH/IOB.

e . [IpenenbHble OJJHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI, UX CTPOCHHUE U
CBOWCTBA Ha IPUMEPE YKCYCHOU KUCIIOTHI.



e MypaBbuHasi KHUCIOTa: 0COOEHHOCTH CTPOCHUS U CBOMCTB, HAXOXK]ICHUE B
IIPUPOJIE U IPUMEHEHUE. BaxkHelme npeacTaBuTeNn NpeaeabHbIX U
HEMpPeaeTbHbIX KApOOHOBBIX KHUCIIOT.

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

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

2. PaGoTa c OCHOBHO# M TOMOJIHUTENHHOM JIUTepaTypoit, IHTepHeT - pecypcamu;
3. IlpesenTtanus 10 ciaiigos .
e Hedrts, ee cocTaB u cBoiictBa. HedrenponyKTsl.
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 onyyeHre U npuMeHEHUE MyPaBbUHOTO U YKCYCHOT'O aJIbJIETUI0B

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 Kupsi, ux cocraB u cBoiicTBa. bronornyeckas posb xupos. [lepepaboTka

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 MPEACIBLHOTO psija.



e AHUIUH — NpeACTaBUTENb aMUHOB. DU3NYecKre U XMMUYECKUE CBOICTBA,
NOJIy4eHHEe, 3HAUCHHE B Pa3BUTUU OPraHUYECKOTO CUHTE3A .

. AMHUHOKHUCIIOTBI, COCTaB, CBOMCTBA, OMOIOTHYECKasi POJib, IPUMEHEHUE.
benku kak 6uononumepsl. CBOMCTBA U OUOIOTHYECKHE (DYHKIIUU OEITKOB.
HyxnenHnoBble KUCIOTHI, COCTaB, CTPOECHUE, OMOJIOTUYECKAs POJIb.
B3auMocBsi3b MEXy BaX)KHEUIIUMH KJIACCaMH OPraHUYECKUX BEIIECTB.

2. PaboTa c OCHOBHO# M TOMOJIHUTENHHOM JIUTepaTypoit, IHTepHeT - pecypcamu;
3. IlpesenTanus 10 ciaitgos .
e .['Mr0KO3a — MpeACTaBUTENb MOHOCAXapUI0B, CTPOCHHUE, 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;

8.10k1a B3auMocBs3b MEXAy BaKHEUIIMMH KIaCCaMHU OPTaHUYECKUX BEIIECTB.

9. TloagroroBka nauckyccuu Ha Temy: OmNacHOCTh BO3JEHCTBHUS Ha >KUBBIC
OpraHW3Mbl OPTaHUYECKUX BEIIECTB OTAEIBbHBIX KIACCOB (YIJIEBOJAOPObI, CIIUPTHI,
(beHOIIBI, XJIOPOPTAaHNYECKUE TTPOU3BOAHBIC, aTTBJCTHIIBI U JIP.), CMBICT MTOKa3aTeIs
MpeAeIbHO I0MYCTUMONW KOHIIEHTPALlUU

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.

[Tpumep 4. Kakoii o0beM BOABI U XJIOPOBOJOPOJAA MOTpeOyeTcs mpu H.y. AJiA
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

¢ HAxXOJUM Maccy XJIOpOBOJIOpoAa, KOTopkli coaepxurcs 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 CepHOﬁ 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 o151 pepeparon

e Hogeilmme qOCTHKEHUS XUMUYECKON HAYKU U XUMUYECKON TEXHOIOTHH.

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

o [lpaBuna mouWcka W aHAIW3a XUMHYECKOW HWHGOPMAIMH W3 Pa3TAIHBIX
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. cocTaBIICHHE TUIaHA U TE3UCOB OTBETA;

7. IIpocMoTp oz1HOM U3 cepuil IukIa « OKpyKaromias cpea» U ¢ MOoCIeayOIUM
00CYXKJIEHUEM.

Dopmamu camocmoamenbHoll padomuvl, KOMopble ONPedersiiomcs CO0epHCAHUeM
V4eOHOU OUCYUNTUHDL, MEHCOUCYUNTUHAPHO2O0 KYPCA, CMENneHblo
HO020MOBNIEHHOCU CIYOeHmMa 6 3a8UCUMOCIU OM KYPCa 00y4eHUs: AGIAI0MCAL:

. paboma c 0CHOBHOU U OONOIHUMENbHOU Aumepamypou, nmepuem -
pecypcamu;
. n0020mosKa peghepamushvix 0030p08 UCMOUYHUKOE NePUOOULECKOU neyamu,

ONOPHBLX KOHCNEeKmaoe, 3aparnee onpedeﬂeHHblx npenodaeameﬂeM;



. NOUCK UHGDOpMayuu no meme ¢ NOC1eOVIOWUM ee NPeoOCmasieHueM 8
ayoumopuu  hopme 00K1a0a, npe3eHmayuil,

. NnO020MOBKA K 8bINOJHEHUIO AYOUMOPHBIX NPAKMUYECKUX U KOHMPOIbHBIX
pabom;

. BbINOJHEHUE OOMAUHUX KOHMPOJILHBIX pabom,

. BbINOJIHEHUE MeCMOBbIX 3A0AHUl, peuleHUe 3a0ay,

. cocmasinenue Kpocceopoos, cxem,

. n0020MOBKA COOOUeHUIl K 8bICIYNIIEHUIO HA CeMUHApe, KOHGepeHyuu,
. cocmasienue mooenei-0opazyos (uabionos) OOKyMeHmos,;

. Nn0020MOBKA paciemHbvlX 1aD0pamopHuIX pabom;

. oghopmaenue omuemos;

. oopmnenue 002080pos;

. 3anoanerue pabouell mempaou;

. Hanucaue scce, Kypcosol pabomoi,

. Nn0020MOBKA 8bINYCKHOU K8ATUPDUKAYUOHHOU pAOOMbL,

. opyaue 8udbl 0esimeIbHOCIU, OpeaHu3yemble U OCYUeCmasiemble

00pazosamenvHoll opeanuzayuell U Opeanamu CmyoeHyeckK020 CamoynpasieHus.
Buoamu 3a0anuii 01a camocmoamenvHou padomvl Mo2ym Oblmo:

. 0/15 0811a0eHUs1 Cnocobamu noucka, obpabomxu, uHmepnpemayuu
MeKCmoBoll U dJIeKMPOHHOU ungopmayuu (Y4ebHUK, nepeoucmoyHuK,
00NnoIHUMENbHAS TUmMepamypd, 21eKmpoHHbLE MAMEPUATbl HA HOCUMEAX, 8
HUnmepnem):

- cocmaenenue niana;

- epaguueckoe uzobpadiceHue cmpyKmypbl meKcma cpeocmeamu cxem, maoauy,
ouazpamm u m.o.;

- KOHCNEeKMUpOoB8aHue meKkcma,

- BBINUCKU U3 MEKCMA,

- paboma co cro8apsaMu U CnpagoyYHUKaAMU,

- 03HAKOMJIEHUE C HOPMAMUBHBIMU OOKYMEHMAMU,

- yuebHo-ucciedosamenbckas paboma;

- UCNONIBL308AHUE AYOUO- U BUOEO3ANUCEL, KOMNbIOMEPHOU MEXHOL0SUU U
Hnmepuema u op.;

. 0J15 3aKpeneHus U CUCMeMamu3ayu 3HaHUU:

- paboma ¢ KOHCNeKmMoMm ekyuu (oopabomxa mekcma,);

- NOBMOPHAs paboma HAo Y4eOHbIM Mamepuaiom (yuebHuKa, nepeoucmoyHuKa,
OONONHUMENLHOU TUMEePamypsvl, ayouo- u 6U0eo3anucell),

- cocmaenenue naaHa u mesucos omeemada,

- cocmagnenue mabauy O cucmemamuzayuu y4eoHo2o mamepuand,

- U3yUeHUe HOPMAMUBHBIX MaAMepuUanos,;

- 0meemvl Ha KOHMPOJIbHbIE BONPOCHIL;

- aHanumuyeckas oopabomka mekcma (AHHOMUPOBAHUeE, PeyeH3UpPosaHue,
peepuposanue u op.),

- 10020MOBKA COOOUEeHUL K 8bICIMYNIIEHUIO HA CeMUHape, KOHpepeHyuu,

- nod2omosKa peghepamos, 00KIA008;

- cocmasieHue oubauocpaguu, memamuyecKux Kpocceopoos;

- mecmupogaHue u op.,

. 0715 hopMuUposanuss yMeHuu:



- peuterue 3a0a4 u YNpadcHeHuti no oopasyy;

- peutenue 8apuamusHuLX 3a0a4 U YNPadCHeHUll,

- BbINOJIHEHUE KOHCNEKMO8, cXeM, maoauy;

- peutenue cCumyayuoOHHbIX nedazo2uveckux (npogeccuoHaibhbix) 3a0au;
- N0020MOBKA K 0el08bIM USPAM,

- NPOEKMUPOBAHUE U MOOCTUPOBAHUE PAZHBIX 6UO08 U KOMNOHEHNO8
npoghecCcuoHaIbHOU 0esIMmenbHOCIU;

- N0020MOBKA KYPCOBBIX U BbINYCKHBIX KEATUPDUKAYUOHHBIX pabom;

- ONBLIMHO-2KCNEPUMEHMANbHASL paboma,

- YNPAACHEHUST CHOPMUBHO-0300POBUMENILHO20 XaApaKmepa,

- peqhreKCcusHbIll aHAIU3 NPODECCUOHATILHBIX YMEHUT, 8 M. Y. C UCNONb308AHUEM
ayouo- u 6u0eomexHuKu u op.

3. OPTAHM3AIIMA KOHTPOJISI CAMOCTOSTEJBHOMH PABOTHI
CTYAEHTOB

Pe3yabTaThl caMOCTOATEILHOM PadOTHI
OueHKY 3a BBINIOJIHEHUE 3aJaHUIM MOTYT BBICTABIIATHCS IO MATHOAILHOM
cucteMe wid B (opMe 3adeTa U YUYMTHIBATBbCS KaK IOKa3aTeld TeKylleH
YCIIEBAEMOCTH O0yYarOIIIHXCA.

KauecTBeHHnasn ouenka | Kpurepuu ouenku pesyabrara
HHAUBHAYAJIbHBIX 00pa3oBaTe/IbHbIX
JTOCTHKEHUH

BepOaIbHBIN

0as1 (omeHka) AHAIIOL

OTJIMYHO IIpencraBieHHble  PaObOTBHI  BBICOKOTO
KayecTBa, YPOBCHB BBIITOJIHEHUS
OTBEYAET  BCEM TpeOOBaHUSIM,
TEOPETUYECKOE  COJIepKaHUE  Kypca
OCBOCHO TIOJIHOCTBIO, 0e3 TpoOesoB,
HEOOXO/IMMBIE TPAKTUYECKUE HABBIKU
paboTBl C OCBOCHHBIM MaTE€pUAIOM
c(hOpMHPOBAHHI, BBIIIOJIHEHBI  BCE
IPEAyCMOTPCHHBIC MIPOTPaMMO
00yueHHUs 3aJJaHusl.

XOpOILIO YpoBeHb BBITIOJTHEHUS paboThI
OTBEYAET BCEM TpeOOBaHUSAM,
TEOPETUYECKOE  COJEpKaHUE  Kypca
OCBOCGHO IOJIHOCThIO 0€3 MpoOenos,
HEKOTOPbIE MPAKTUYECKHE HAaBBIKH
4 paboTbl C OCBOCHHBIM MAaTE€pUAJIOM
c(OpMUPOBAHBI HEAOCTATOYHO, BCE
PEyCMOTPEHHBIE IpOrpaMMoit
o0yueHus 3aJ]aHUsl  BBIIOJHEHBI,
HEKOTOPbIE M3 BBIOJHEHHBIX 33JaHUH,
BO3MOXHO, COACPIKAT OMHUOKH.

yIOBJIETBOPUTEIILHO | YPOBEHbD BBITOIHEHUS pa0OTHI OTBEYAET
OOJBITMHCTBY OCHOBHBIX TPEeOOBaHWIA,




TEOPETUYECKOE COJIEp)KaHUe Kypca
OCBOCHO YaCTHYHO, HO MPOOENbl He
HOCSIT CYIIECTBEHHOTO Xapakrepa,
HEOOXOIUMbIE TPAKTUYECKUE HABBIKU
paboThl ¢ OCBOCHHBIM MAaTE€pUAJIOM B
OCHOBHOM C(OPMHUPOBAHBI,
OOJBIITMHCTBO TMPEAYCMOTPEHHBIX
porpaMMoi OOydeHHsl 3aJaHUi
BBITIOJTHEHO, HEKOTOPbIE BUJIbI 3aIaHUI
BBITIOJTHEHBI C OIUOKAMHU.

HE Teoperudeckoe cojiepkaHue Kypca
yJIOBJICTBOPUTEIHLHO | OCBOCHO YaCTHYHO, HEOOXOTUMBIE
9 NPaKTHYECKHUE HABBIKU pabOTHI HE

chopMUpOBaHbI, OOJBIIUHCTBO
IpeTyCMOTPEHHBIX TPOTPaMMOii
oOydeHHUsl 3aJaHuii HE BBITIOJHEHO.

4. AH®OPMAIIMOHHOE OBECIIEYEHHUE OBYUEHMUSI
IleyaTHble U IJIEKTPOHHBbIE U3IaHMSI, PEKOMEHI0BAHHbIE /IJIsl UCII0JIb30BAHMS
NPHU peajn3anum 001eo0pa3oBaTe/;IbHON YyUeOHOM U CHMILIIMHBI
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1.  https://postnauka.ru/themes/chemistry — nexnuu mo XuMuu Ha caiTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
HayuyHo-nomymisipHbIii IPOEKT «JeMEHThl OOJbIION Hayku» ((usuka, XUMwus,

MareMaThKa, acCTpOHOMHS, HAayKH O >KU3HU, Hayku o 3emse). HoBocTu Haykwu,
KHUTHY, HAYYHO-TIOMYJISIPHBIC CTaThU, JIEKIUH, SHIIUKJIONEIUN.

2. http://gotourl.ru/4785 (http://www.hij.ru/)
CailT Hay4YyHO-NOMYJISIPHOTO >KypHalla «XUMHA W XKU3Hb». JKypHan wuznaércs
c 1965 .

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTass 2JIGKTpOoHHass OmOmMoTeka XxuMmMudeckoro rmoprtaida «Chemnety,

COJIEP)KUT yueOHble W HWH(POPMALMOHHBIE MaTEpHabl JUIsl IIKOJIbHUKOB H
yuutened. B Hell MOKHO HalTH yuyeOHUKH MO 00IIel U HEOPraHUYECKOW XUMUH,
OpraHWYECKON XUMHUHU, MYJIbTHUMEAHaMaTepUalbl, a TAKXKE 3aJauyd XUMHUYECKUX
OJIMMIINAJ] C PELICHUSIMHU, 3a/1a4l BCTYIUTENIbHBIX 9K3aMEHOB JJIs1 aOUTYPHUEHTOB.
4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
NudopmanmonHsle MaTepuasbl 00 oauMiuagax: MOCKOBCKOH TOpOJCKOMH,

Bceepoccniickor, Menneneesckor, Mexnaynaponnou. IlpuBenensl 3amaun
TEOPETUYECKUX M HKCIEPUMEHTAJIbHBIX TYpPOB, MOJAPOOHBIE pEUIEHUs, CIIUCKU U
dbotorpaduu nodbenurenei.
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PycCKOSA3BIYHBIN CAUT O CBOMCTBAX XUMHUUYECKHUX JJIEMEHTOB.
6. http://www.organic-chemistry.org/
[TopTas Mo opraHM4EeCKON XMMUN HA aHTJIMHCKOM SI3BIKE.
7. http://www.xumuk.ru
CaiiT 0 XMMHUHU: KJIACCHUYECKHUE YUYEOHUKH, CIPABOUYHMUKHU, SHIIMKIIONEIUHU, TMOUCK

OpFaHI/I‘{CCKI/IX 51 HGOpFaHI/I‘IGCKI/IX pCaKHHﬁ, COCTABJICHHUC ypaBHeHHﬁ peaKHI/Iﬁ.
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