Homnonuenus B [Ipunoxxerune Nel.1 CouxepxatenpHoro pazaena OOIT COO «Pabouas
nporpaMma yuyeOHOro mpeaMeTa « X uMHUsDH)

1.JlomonHUTE pabouyro MporpaMmy pasaenaamu 6-8 CIeIyroIero coaepKaHus:

6.Iloypounoe nianupoBanue 10 KJIACC

Tabnuma 6.1
KommuectBo
No 4acoB Ha
n/m | Tema ypoka IIPAKTHICCKHC
paboThl
1 [IpenMer opraHnyecKoi XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 0.3
3HAYCHUE :
2 CraproBas TuarHocTHKa
Teopust cTpoeHust opraHuuyeckux coeguHeHuit A. M. Bytieposa, eé
3 OCHOBHBI€ ITOJI0KEHUS. 0.3
Jluunviil punancoswlil naan — nyms K 00CHUICEHUIO Y.
[IpencraBnenue o Kiaccu(PUKALMA OPTAaHUYECKUX BEILIECTB.
4 Homenknarypa (cucremMatndeckasi) U TPUBHAIbHbIE Ha3BaHU 0.3
OpPTaHMYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psii. MeTaH u 3TaH —
5 pOCTEHIINE MPEICTABUTENN ATKAHOB. 0.3
Koppynyusa kax npomusonpasnoe deticmeaue.
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 0.3
7 DTUJIEH U IPOIUIIEH — MPOCTEHIIINE MTPEICTABUTENN ATKEHOB 0.3
3 [IpakTuueckas pabora Ne 1. «IlomyueHue 3TunaeHa U U3y4eHUE €ro 1
CBOMCTB»
Ankanuensl. byramuen-1,3 u MeTmioyramuen-1,3. Tlonydenne
9 CUHTETHUYECKOTO KayuyyKa U PE3UHBI. 0.3
Tpancnopmmubie cpeocmea. Ilpumenenue kayuykos 8
asmoMoOUIeCmpoeHUl.
10 AJIKHHBL: COCTaB M OCOOCHHOCTH CTPOSHUS, TOMOJIOTHYCCKHH PSIJL. 0.3
ATIeTHIIEH — MPOCTEHIINIA MPEICTABUTEIh ATKHHOB '
11 Boruncnenus no ypaBHEHUIO XMMHUYECKON peakLuu 0.5
12 ApeHbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh apeHOB 0.3
13 ['eHeTHYeCKas CBA3b YIIICBOIOPOIOB, IPUHAICIKAIINX K PA3TMIHBIM 0.3
KJ1accaM '
14 KonTponpHas padora o utoram I momyroaust
[IpupoaHble UCTOYHUKH YTIIEBOJOPOJIOB: MPUPOIHBINA Ta3 U MOMYTHHIC
15 He(TsIHBIC Ta3bl, HEPTh U MPOAYKTHI €€ TepepadOTKH. 0.3
Ilnamumoe u 3apabamvieams ¢ OAHKOBCKOU KAPMOU.
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IIpupoHbIE HCTOYHUKH YIVIEBOLOPOIOB: IPUPOIHBIM a3 U IOIIYTHBIE

16 N 0.3
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ mepepaboTKu
[IpenenpHBIE OJHOATOMHBIC CIHPTHI: METAHOJ W ATaHOJI. BojopomHas

17 CBSI3b. 0.3
Hopooicno-mpancnopmuvie npasonapyuenus. AnKo2oausm.

18 MHOroaTOMHBbIE CIIUPTHI: ATUICHTIIMKOJIb U TIULEPUH 0.3

19 ®deHoII: CTpOCHUE MOJICKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, 0.3
PUMEHEHHUE '

20 Anpreruasl: GopManbAeTHI U alleTalbICTHA. ALIETOH 0.3

21 OOHOOCHOBHEIE MPECIIbHBIC KAPOOHOBBIC KMCIOTHI: MypaBbHUHAS U 0.3
yKCyCHast '

22 [TpakTuueckast pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOUM KUCIOTBI» 1

93 CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK MPEJACTABUTEIN BBICIIINX 0.3
KapOOHOBBIX KHUCJIOT '

24 MpL1a Kak COJIM BBICIIMX KapPOOHOBBIX KHUCJIOT, UX MOIOIIIEE JIEHCTBHE 0.3

o5 CnoxHnble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 0.3
CJIOKHBIX 3(pUpoB '

26 Kupsl: Tuaponu3, npuMeHeHue, OMOIOTHIECKas POJIb KUPOB. 0.3
Tpebosanus Kk uenogexy, 0OpeueHHOMY 81ACIbIO. '
YrneBoasl: cocTas, kiaccudukaius. BaxkHeile npeacTaBuTeny:

27 IJII0K033, PPYKTO3a, caxaposa. 0.3
Brraowi: kax coxpanume u npuymMHoNiCUNb.

28 Kpaxmain u niemumrosnnosa Kak MpupoTHbIE TIOTMMEPHI 0.3

29 AMMHBI: METHJIAMUH U aHUJIUH 0.3
AMUHOKHCIOTHI KakK aM(pOTepHbIC OPTaHMYECKHE COCAMHCHHS, WX

30 onosiornyeckoe 3Hauenue. [lentuasl. 0.3
Locydapcmso u uenogek: KoHGIUKmM uHmepecos.

31 Hrorosas koHTpoJsIbHAs 10 XuMuH 3a 10 Kimace
Benku kak mpupoHbIe BEICOKOMOIIEKYIISIPHBIE COSIMHEHUS. Anmeuxa

32 . - 0.3
nepsot meduyurckou nomowu npu J{TI1.

33 OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COSTHHCHU. 0.3
A36yka cmpaxosanusi. '

34 OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHHIA. 0.3
[MnacTmacchl, kKaydyku, BOJOKHA '

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 344 10.9




11 KJIACC

Tab6muna 6.2

n/n

Tema ypoka

KommuectBo
4acoB Ha
MPaKTUYECKHE
paboThI

XUMHAYECKUH dIIEMEHT. ATOM. DIIEKTPOHHAS KOH(UTYPAIIHs aTOMOB

0.3

Bxopanast kouTponpHas pabora

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMU4YECKUX
anemenTtoB JI. 1. Menpeneena, Ux CBs3b C COBPEMEHHOM TeOpUEH
CTPOEHHUS AaTOMOB.

Kak nauamu csoti 6usnec.

0.3

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX
COCIMHEHHUH 10 TPyNIaM U nepuoiaM. 3Ha4eHHE MePUOINIECKOTO
3aKOHA MU CUCTEMbI XUMHU4YeCcKux aemeHToB [[.1. Menneneena B
pa3BUTUU HAYKH.

0.3

Crpoenue BemiecTBa. XHUMHYECKass CBsA3b, €€ BHIbl; MEXaHU3MbI
00pa30BaHMs KOBAJICHTHOHU CBSI3U. BojopoaHast cBA3b.

Koppynyuornnoe nogedeHue: 803MONCHbLE NOCACOCBUSL.

0.3

BanenTtHocTh. DnekTpoorpunareabHocTh. CTeneHb OKUCIEHUS.
BerectBa MOJIEKYIISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHSL.
Cpedcmea unousUOYAIbHOU 3auUmbl 600UMENCl U NeUex0006 —
yuacmuuxos JTJ/].

0.3

IToustue o AUCIICPCHBIX CUCTCMAX. Uctnaueie u KOJUJIOUAHBIC
pacTBOpbl. MaccoBasi 10J1s BEIIECTBa B paCTBOPE

0.5

KHaCCI/I(I)I/IKaI_II/IH U HOMCHKIJIaTypa HCOPraHUYICCKUX COG,I[PIHGHI/IP’I.
I'enermueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, PA3JIMYHBIX KJIIACCOB

0.3

Knaccudukanus XuMu4ecKux peakiuuii B HEOpraHu4ecKoi 1
OpPraHUYECKON XUMHUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U NPEBPALLICHUS SHEPTUU NPU XUMUUYECKUX PEaKLINAX
Ckopoctb peakiuu. O6patuMble peakiuu. XUMHYECKOE paBHOBECHE.
Ymo nyoucHo 3namv npo uH@dAAYUIO.

0.3

10

[TpakTuueckas padota Ne 1. «BrnusiHue pa3nuuHbix GpakTopoB Ha
CKOPOCTb XUMHUUYECKOW PEAKLIUN

11

OnexTponuTHdeckas gucconnanys. I[IonsTue o BOIOpoaHOM
nokazarene (pH) pactBopa. Peakuuu nonsnoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

0.3

12

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC PCaKkIuun. ITousTne
00 QJICKTPOJIMU3C PACIIIIaBOB U paCTBOPOB CoJIeit.

Ymo HYJHCHO 3HamMb NPO qu)JlﬂuulO.

0.3

13

KontponbHas paborta no uroram I noiayroaus

14

Mertainnsl, ux nosokeHue B Ileprnoanueckoil cucreMe XUMHUYECKUX
anemeHToB Jl. V1. MeHaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
O6mue ¢puznyecKkrue CBOMCTBa METAILIOB

0.3




15 CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHU METalIOB 0.3

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPUL, KAJIHA,
16 KaJIbIIMH, MAarHUM, aJJFOMUHHK ) U UX COCTUHCHHA. 0.3
Dunancosvie UHCMPYMEHMbL U CIMPAMESUL UHBECIUDOBAHUSL.

17 XHWMHYECKHE CBOMCTBA XpOMa, MEIM M KX COCTMHEHUI 0.3

18 XuMHUYeCcKre CBOMCTBA LIMHKA, JKeJie3a U UX COeTMHCHUM 0.3

19 [IpakTuyeckas padora Ne 2. "Pemienue sKCcriepuMEHTAIbHBIX 3aja4 110 1
TeMe «MeTaubi»"

20 Hewmeramnsl, ux nonoxenue B [leprnoinueckoi CuCTeME XUMUYECKUX 03
anemeHToB /. V1. MenaeneeBa u 0coOOEHHOCTH CTPOSHHSI aTOMOB '
@dusnuecKkue CBOWCTBA HEMETALIOB. AJUIOTPOINHUS HEMETAJUIOB (Ha

21 npuMepe Kucaopoaa, cepsl, pochopa u yrieponaa). 0.3
Poccuiickoe 3axonodamenvcmeo npomus Koppynyuu.

22 XUMHUECKUE CBOICTBA TaJIOTEHOB, CEPHI H UX COCTUHEHUI 0.3

23 XUMHUECKUE CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUI 0.3

24 XUMUYEeCKUE CBOWCTBA yriepoa, KpEMHHS U UX COSAMHEHUN 0.3

25 [TpumMeHeHne Ba)KHEHIIINX HEMETAIUIOB M UX COCTMHEHUI 0.3

O60061eHre u cucTeMaTu3anus 3HaHul o Teme «Hemeramnsny.
26 Brruncnenus no ypaBHEHUSIM XUMUYECKUX pEaKuil U 0.5
TEPMOXHUMHUYECKUE PACUETHI

[IpakTuueckas padorta Ne 3. «PelieHne s3kcriepruMeHTalIbHbBIX 3a/1a4 110

27 teme "Hemeramn"» 1

08 Heopranuueckue u opranndeckue KuciaotTsl. Heoprannyeckue u 0.3
OpraHUYECKHEe OCHOBAHUS

29 AMpoTepHBIC HEOpraHUYECKHE U OPTAaHMYECKHUE COCTUHEHUSI. 0.3
I'eneTnueckas CBSI3b HEOPraHMYECKUX U OPTAaHUYECKUX BEIECTB '

30 Wtorosas koHTposibHas padoTa 1o xumuu 3a 11 kiace
Ponb xumun B o6ecrieueHuH 3KOJI0rH4eCKOM, SJHEPTeTUIECKON 1

31 MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIULIUHBI. 0.3
Ipuvunvl koppynyuu u ux npeooosieHue.

32 [IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX TPOMBIILIEHHOTO 0.3
MOJTyYEHUsI BaXKHEHIIINX BEIIECTB
YenoBek B MUPE BEIIECTB U MATEPHAIIOB.

33 Yempoiicmeo mpancnopmuwvix cpeocms. Ilpunyun pabomul 0gucamens 05
asmomoous.

34 XuMHS ¥ 310pOBbE YEIOBEKA 0,5

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 4 12.2

7. Ucnonb3yemblii B (eiepajbHBIX U PerHOHAJIBHBIX NMPOLEAYPAX OLEHKH KayecTBa
o0paszoBaHusi nepedeHb (kKoauduKaTop) pacHpefeJeHHBIX MO0 KJaccaM IpPoBepsieMbIX
TpeOOBaHUIl K pe3y/ibTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTe/IbHONH MPOrpaMMbl CpelHero
0011ero o0Opa3zoBaHUs U JIEMEHTOB COJAEPKAHUSA 10 XMMUM.



Tabmuma 7.1
[TpoBepsiembie TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
nporpammsl (10 kacc)

Kon [IpoBepsieMbie peIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3oBaHus
pe3yinbTara
1 Teopernueckre OCHOBbI OPraHUYEeCKOW XUMHUH
11 ChopMHUpPOBAaHHOCTh TPEJACTABICHUNA O XHUMHUYECKOH COCTaBIISIOIICH

€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHHWH SBJICHHM
OpUpoAbl, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYPbl JHYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW  JJii  pelleHus
MPAKTUYECKUX 3a7a4 W OJKOJOTHYECKH OOOCHOBAHHOTO OTHOUIICHHS K
CBOEMY 37I0POBBIO M IPUPOJTHOU Cpesie

1.2 Bnanenune cucteModM XMMWYECKMX 3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraroIIue IMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAsI CBA3b, MOJIb,
MOJISIpHas Macca, MOJISIPHBIN 00BeM, YIJIEPOIHBIN CKEIICT,
(GyHKIIMOHATBHAS TPYIIA, pauKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN
psl, TOMOJIOTH, YIJIEBOJOPOAbL, KHCIOPOA- M  a30TCOJAEpKallue
COCUHEHMS, OMONIOTMYECKH aKTHBHBbIC BellecTBa (YIJIEBOIBI, JKUPBI,
0enku), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYIISPHBIC
COC/IMHEHMS); TEOPUM U 3aKOHbl (TEOpHs XUMHUYECKOIO CTPOEHUS
OpraHUYeCKHUX BEIIECTB A M. bytneposa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH, (DAaKTOIOTHUYECKHE CBEJACHHSI O CBOMCTBAX,
cocTaBe, TIONy4YeHUH U OE30MaCHOM HCIONb30BAHUM  BAKHEHIIINX
HEOPraHMYECKUX W OpPraHMYeCKHX BEIIECTB B OBITY W MNPaKTUYECKOM
JIeATEIIbHOCTH UeJI0BeKa

1.3 CdopmupoBaHHOCTh YMEHUM BBISIBIATH XapaKTepPHbIE MPU3HAKHU MOHATHH,
YCTAHABJIMBATh KX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME
MOHATHSA IIPU ONIMCAHUM COCTAaBa, CTPOEHUS U MPEBPALLCHUN OPTAHUYECKUX
COCIMHEHU N

14 c(OPMHPOBAHHOCTh YMEHUH HCII0JIb30BaTh XUMHUECKYIO CUMBOJIUKY JJIs
COCTAaBJICHUS] ~ MOJIEKYJSIDHBIX M CTPYKTYpPHBIX  (pa3BepHYTOH,
COKpaIeHHOH) (hopMys OpraHMYECKUX BEIECTB U YPABHEHUH XUMHUYECKUX
peakuuii, U3roTaBIMBaTh MOJEIHM MOJIEKYJI OPraHMYECKHUX BELIECTB IS
WJUTIOCTPALMM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHMSI




1.5

CdopmupoBaHHOCTh YMEHUN YCTaHABIUBATH TPUHAICKHOCTD U3YYEHHBIX
OpPraHMYECKUX BEUIECTB MO MX COCTaBYy M CTPOCHHUIO K ONpEAeIEHHOMY
kinaccy  (rpymme) — coenMHeHUM  (YIJIEBOAOPOIbL,  KHUCIOpOA U
a30TcoJepKallle COCIUHEHHUS, BBICOKOMOJCKYJSPHBIE COCIUHEHHUS),
JaBaTh UM Ha3BaHUS 10 cucteMatnyeckoid HomeHkinarype (IUPAC)

1.5

ChopMupOBaHHOCTb yMEHHUS ONPEAEIATb BUIbBl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTh YMEHUSI MPUMEHSTh: MOJOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. ByriepoBa nnsi oOBbsICHEHHS] 3aBUCUMOCTHU
CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHMSI; 3aKOH COXPAHEHHUS MaccChl
BELIECTB

Yrineronopoasl. Kucimopozaconepkaiyue 1 a30TCoAepIKaliiue OpraHnuecKue
coeuHeHMs. BrICOKOMOJIEKyIsIpHbIE COSTUHEHUS

2.1

ChopmupoBaHHOCTh yMEHUW TNPUBOANTH TPUBHAIBHBIE HA3BAHUSA
OTJICTLHBIX OPTaHMYECKHX BEIIECTB (ITHUJICH, NPOIMJICH, AaIleTUJICH,
ATWICHTJIMKObL, TJIMIEpUH, (eHon, dopmManpaerua, aneTaibIeThI,
MypaBbUHAs  KHCIIOTa, YKCyCHas KHCIOTa, OJICMHOBAas  KHUCIOTA,
CTeapuHOBAs KUCIIOTA, IIII0K03a, PPYKTO3a, KpaxMal, HEeJUTI0103a, TIIUIIUH)

2.2

ChopMHpOBaHHOCTh YMEHMHM  XapaKTepU30BaThb COCTaB, CTPOCHHE,
¢usznvyeckne W XUMHUYECKHE CBOIMCTBA THUIHMYHBIX IPEICTaBUTEICH
pa3NMYHBIX KJIACCOB OpPraHWYECKHX BeIeCTB (MeTaH, JTaH, OJTHUJIEH,
MpoMWIeH, anetuieH, OyraaueH-1,3, wmerunOyraauen-1,3, OeHzoi,
METaHOJI, ATAHOJ, STHJICHTJIHNKOIb, TIHIECPHH, (EHON, areTantbIeTn]I,
MypaBbMHAasE W YKCyCHasi KHUCIIOTBHI, TJIOKO3a, Kpaxmai, IIeJUTI0J03a,
aMUHOYKCYCHasl KHCIJIOTa)

2.3

ChopMUpOBaHHOCTb YMEHHS WILIIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXy TUITMYHBIMU MPEJICTABUTEISIMUA PA3IMYHBIX KIACCOB OPraHHMUYECKUX
BELIECTB YPAaBHEHUSAMH COOTBETCTBYIOUIMX XMMHUYECKHX pEaKkIMi ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT

2.4

CdopMupoBaHHOCTH yMEHUs XapaKkTepUu30BaTh HWCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPhsi (He(PTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX
nepepaboTKH U MPAKTUUECKOE TPUMEHEHUE MPOTYKTOB MepepadboTKu

XuMUA U KU3Hb. PacueTsl

3.1

ChopmupoBaHHOCT, YMEHHH BIaJE€Th CUCTEMOW 3HAHHM 00 OCHOBHBIX
MEeTOAaX HAYYHOTO MO3HAHHUSA, HCIOJIb3YEMBIX B XUMHHM NpPH H3YUYECHUU
BEIIECTB U XMMHUYECKUX SIBICHUH (HaOII0IeHNEe, U3MEPEHUE, SKCTIEPUMEHT,
MOJEJIUPOBAHNE), HCIOJIb30BaTh CHUCTEMHbIE XHMHUYECKHE 3HAHUA IS
MPUHSATHS PEIICHU B KOHKPETHBIX KH3HEHHBIX CUTYAIHsIX, CBS3aHHBIX C
BEILIECTBAMH U X MPUMEHEHUEM




3.2

ChopMHUpOBAaHHOCT, ~ YMEHUW  COONIOAATh  TpaBWja  IOJIH30BAaHUS
XHUMHYECKOH MOCYI0H 1 JIaO0OpaTOPHBIM 000PYAOBaHUEM, a TAKXKE MIPaBUIIA
oOpamieHuss C BEUNIECTBAMH B COOTBETCTBHM C MHCTPYKIUSAMH 10
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHMH IJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUN
SKCIIEPUMEHT (MPEBPALEHUSI OPraHMYECKUX BEUIECTB IpPU HAarpeBaHHH,
MOJIyYeHUE JTUJIEHA M M3y4YEHHE €ro CBOMCTB, Ka4€CTBEHHBIC pEaKlIUu
OpPraHMYECKUX BEIIECTB, JeHATypalus OEJKOB MpPU HAarpeBaHUU, I[BETHBIC
peakuuu GeJIKOB) B COOTBETCTBUH C IIPABUJIAMU TEXHUKH O€30MTaCHOCTH IPU
oOpaiieHun ¢ BemlecTBaMM U JTAOOpPaTOpHBIM  000pYAOBaHUEM;
MPEJICTaBIATh PEe3yabTaThl XUMUYECKOTO IKCIEpPUMEHTa B GopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX peakuuii U (HOpMyIUpOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3Yy/IbTaTOB

3.4

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IpOBOAUTL BBIYUCIICHUA I10 XUMHUYCCKHUM
YPpaBHCHHUAM (MaCCBI, O6’beMa, KOJIN4YCCTBAa HCXOJHOI'0 BCIICCTBA HIIN
MMpOAYKTa p€aKuu 1O U3BECTHBIM MaAcCCC, 06L6My, KOJIMYCCTBY OJHOI'O M3
HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKI_II/II/I)

3.5

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpUTHYCCKN AaHAJIM3UPOBATE XHUMHUYCCKYIO
PIH(bOpMaI_II/IIO, MOJIy4a€Myro U3 pa3HbIX HCTOUHHUKOB (CpCI[CTBa MaccoBOM

uHpopmanuu, cetb IHTEpHET U qpyrue)

3.6

CpopMUpOBaHHOCT, yMEHHH  COOJNIONAaTh TMpaBWia  SKOJOTUYECKH
11eJ1ec000pa3HOro MOBEACHHS B OBITY M TPYAOBOM NEATEILHOCTH B IIEISAX
COXpaHEHHUsT CBOEro 3JI0pPOBbSl M OKPYKAIOUIEH NPUPOJHON CpEIBbl,
OCO3HaBaTh OIIACHOCTH BO3H€ﬁCTBHﬂ Ha JXUBBIC OPraHU3MBbI OIIPCACICHHBIX
OpPraHUYeCKUX BEIEeCTB, MOHMMas cMblca nokaszarens [IJIK (mpexenbHO
JONMYCTUMON  KOHIIGHTPAllMM), MOSACHATH Ha IpHUMEpax CHOCOOBI
YMEHBILIEHUS U NIPENOTBPALLICHHUS UX BPEIHOIO BO3IACHCTBHS HA OPraHU3M
4eJIoBeKa

Tabmuna 7.2

[Tposepsiembie ameMenThI coaepkanus (10 kmacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

TeOpCTI/I‘-ICCKI/IC OCHOBBI OpTaHH‘{eCKOﬁ XUMHUHU

11

IIpeamer OpraHM4ecKo XHMMHH: €€ BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4YEHUU HOBBIX BEIECTB U MaTepHaloB. Teopus CTpPOEHUs OPraHUYECKHUX
coequHeHnil A.M. byTnepoBa, €€ OCHOBHBIE TIOJIOKEHUS




1.2

CrtpykTypHbIe GOpMYIIBI OpraHU4YeCKHUX BelecTB. ['oMonorus, uzomepus.
XuUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX - OJIMHAPHBIC U KPATHBIE CBSI3U.
[IpencraBnenue o kaaccu(pUKauu OPraHMUECKUX BEIIECTB

1.3

Homenkiiatypa opraHm4eckux COEIMHEHHMH (CHCTeMaThyecKas)) U TPUBHAIbHBIC
Ha3BaHUs BaXKHEUIINX NPEJICTABUTEIICH KJIACCOB OPraHUYECKHUX BEILIECTB

YrieBoaopoib

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psiA. MeTaH U 3TaH - npocTeiine
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKME W XHMHUYECKHE CBOWCTBA (peakuuu
3aMELIEHUS U TOPEHUs), HAXOXKACHNUE B IIPUPOJIE, TIOJYyUYEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, T'OMOJOTMYECKUI psii. OTWIEH W IPONUIIEH -
[IPOCTEHIINE TPEACTABUTENN AJKEHOB: (U3MYECKHUE U XUMHUYECKHE CBOICTBa
(peakuuy TUIPUPOBAHMS, TAJOT€HUPOBAHMS, TUJpATallUd, OKHUCICHUS U
MOJIMMEPH3AIIH ), TOy4YEeHUE U IPUMEHEHHE

2.3

Anxaguensl: Oyramuen-1,3 u wMermnOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOICTBa (peakius nonumepusanuu). [lomydyeHne cMHTETHYECKOTO
Kay4yKa U pe3HHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psAll. ALETHIEH -
NPOCTEUIINI TIPENCTABUTENb AJIKUHOB: COCTaB, CTPOEHHE, (HU3MUECKUE U
XUMHUUYECKHUE CBOMCTBA (peaklUK THAPUPOBAHUS, FaJIOT€HUPOBAHUSI, TUAPATALIH,
TOPEHMUSI ), OJyYEHUE U IPUMEHEHHE

2.5

ApeHLI. benzou: COCTaB, CTPOCHUC, (I)I/ISI/IIIGCKI/IC U XHUMHYECKHE CBOMCTBA
(peaKHI/II/I TaJIOTCHUPOBAHUA U HHTpOBaHI/Iﬂ), IMMOJIYYCHUC U IPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHUC, CI)I/ISI/I‘-ICCKI/IG 1 XMMHYECKHE CBOMCTBA (peaKI_[I/II/I

TraJIOTEHUPOBAHUS W HUTPOBAHMS), MOJy4yeHHUE M MpUMEHEHHE. TOKCHUYHOCTbH
apeHoB. ['eHeTmdeckas CBA3b MEXAY YIIIEBOAOPOAAMH, IMPHUHAJICKAIMUMHA K
pa3IMYHBIM KJlaccam

2.6

[TpupoHbIe HCTOYHHUKH YTII€BOA0POA0B. [IprpoaHbIil ra3 1 MONnyTHEIE HEPTIHbIE
ra3sl. Hed1p 1 ee nmpoucxoxaenue. CrnocoObl nepepaboTku He(TH: NEeperoHka,
KPEKUHT (TepMHUYECKHH, KaTaauTUyeckuii), nuponus. IIponykTsl nepepaboTku
He(TH, X NMPUMEHEHHE B NPOMBILIUIEHHOCTH U B ObITY. KaMmeHHBIN yrosip u
MPOAYKTHI €ro nepepaboTKH

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS




3.1

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (pU3nUecKue
M XMMHUYECKHME  CBOMcTBa  (peakiMH C  aKTUBHBIMH  METaJUIAMH,
raJloreHOBOJIOPO/IaMU, TOPEHUE), NpUMEeHeHHe. BoaopoaHbie CBS3M MEXKAY
MoJIeKyJlaMHu cnupToB. [leiicTBre MeTaHOJa M 3TaHOJIa HA OPraHU3M YeJIOBEKa.
MHoOroaTtoMHbIe CIUPTHL. DTUICHTIUKOJIb U TIHUIEPUH: CTpOeHUE, (PU3NYECcKue U
XUMHUYECKHE CBOWCTBAa (B3aUMOJEHCTBHE CO  IIETOYHBIMM  METaJIaMH,
KauecTBEHHAsl PeakiMsi Ha MHOTOaToOMHbIe crnHpThl). JlelicTBUe HAa OpraHu3M
yenoBeka. [IpuMeHeHue riuiepruHa u STUICHTITUKOS

3.2

DeHO: CTPOCHUE MOJIEKYJIbI, (PU3HMUECKUE U XUMUIECKHE CBOHCTBA. TOKCHYHOCTH,
tdenona. [Ipumenenne geHona

3.3

Anbnreruasl 1 KeToHsl. DopMmanbaeru, aueTaabAeril: CTpoeHre, PU3NUecKue u
XMMHUYECKHE CBOMCTBA (pEakLUU OKHMCIEHHUS U BOCCTAHOBJICHUS, KaueCTBEHHBIE
peaxkuun), noJy4eHue U NpuMeHEeHNe

3.4

O,I[HOOCHOBHHG MMpCACIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBBI/IHaH U YKCYCHad
KHUCJIOTBI: CTPOCHHUC, (bHSquCKHC 1 XMMHYECKHE CBOMCTBA (CBOfICTBa, O6H_II/IC JJIA
KilacCa KHCJIOT, pCaKuusa STCPH(bHKaHHH), MMOJIYy4eHHUEC U IIPHUMCHCHHUC.
CTeapI/IHOBaH M OJICHMHOBAs KHUCJIOTBI KaK IPCACTABUTCIIN BBICIINX Kap6OHOBI>IX
KHUCIIOT. MBljIa KaK COJIM BBICIIUX Kap6OHOBLIX KHCJIOT, UX MOIOIICC JIelCcTBUEC

3.5

Crnoxable YUl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. | MAPOIU3 CIOKHBIX
a¢upos. XKupsl. I'maponus xupos. Ilpumenenue xupos. buonoruueckast poib
KUPOB

3.6

VYrneBoabl: cocTaB, KilaccUpUKaLUs YIIIeBOAOB (MOHO-, M- M MOJMCAXapUIbI).
I'moko3a - mpocTedmuii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYIIBI,
(bu3nuecKkre 1 XMMUYeCcKue CBOICTBa (B3auMoeiicTBue ¢ ruapokcuiom meau (1I),
OKHUCJICHHE aMMHa4YHbIM pacTBOpoM okcuaa cepedpa (I), BoccraHoBieHue,
OpO’KeHHE TIIIOKO3bI), HAXOXJACHHWE B MPUPOJE, MPUMEHEHHUe, Ouonoruyeckas
poiib. @otocunTe3. PpyKTO3a KaK U30Mep TI0K03bl. Kpaxman u nemiono3a Kak
npupojHbie noauMepsl. CTpoeHue Kpaxmana M Leiunojo3bl. dusmdeckue u
XUMHYECKHE CBOIMCTBA Kpaxmaina (TUIPOIN3, KAUeCTBEHHAs! PEaKIIHsl C HOI0M)

A30Tcozlep>i<amne OpraHn4eCKuC COCANHCHU A

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHLIe OpTraHHU4Y€CKUC COCIAUHCHMUA. dusznueckue u
XUMHYECKHE CBOMCTBAa aMHUHOKHUCIIOT (Ha IMpuMepe FJIPILII/IHa). buonorungeckoe
3HaYE€HUE aMUHOKHUCIOT. IlenTuabl

4.2

benkn xak IMPUPOAHBIC BEICOKOMOJICKYIIAPHBIC COCTUHCHMA. HeanqHaﬂ,

BTOpUYHAS M TPETHYHAs CTPYKTypa OenKoB. XHUMHUECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ACHATYpallksl, KAUeCTBEHHbIE PeaKkIMK Ha OeJIKH

BrIicOKOMOIEKYIIApHBIE COETMHEHUS




5.1 OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJICKYJIIAPHBIX CoeHHHCHHﬁI MOHOMED,
IMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHD IMOJIMMEPHU3allii, CPEAHAA MOJICKYJIAPHAA
macca. OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYIAPHBIX CO@I[I/IHCHI/Iﬁ -
ImoJIMMEpur3anuAa U INOJIUKOHACHCA U

5.2 OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHHs BEIIECTB W UX IPEBpAIICHUMN:
O3HAKOMJICHHE C 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC,
KayuyKoB. [lomyuenue cuHTeTHYeCKOro KayuyKa U Pe3uHbI

Tab6muna 7.3

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpazoBarenbHOU porpammsl (11 kmacc)

[IpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHEr0 00I1Iero 00pazoBaHus

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

1 TeopeTnyeckre OCHOBbI XUMUU

1.1 Bnagenue cuctemMoil < XMMMYECKHMX 3HAHMH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATralOIINe MOHITHS (XUMHUYECKUH AJIEMEHT, aTOM, SJIEKTPOHHAS
000J109Ka aToMa, s-, P-, d-3JIeKTpOHHBIE OPOUTATIM AaTOMOB, HOH, MOJIEKYJIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKast
CBSI3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIH 00BEM, KPUCTAILIHYCCKAS
pelieTKa, TUIbI XUMUUYECKUX Peaki (OKUCIUTEIbHO-

BOCCTAHOBUTEJBHBIE, 95K30- U DJHAOTEPMHUYECKUE, PEaKIUU HOHHOTO
oOMeHa), pacTBOpP, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IICKTPOIUTHUECKAS
JUCCOITMAIUS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHYECKOU
peakiuy, XUMHUYECKOe pPaBHOBECHE); TEOPHUH U 3aKOHBI (TEOpHs
JJIEKTPOJIUTAYECKON  auccoumanuu, Ilepuogmueckun  3akon ..
Menpeneesa, 3aK0H COXpaHEHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH, (DAKTOJIOTHYECKHE CBEACHHSI O CBOWCTBAX,
cocTaBe, TIONy4YeHHH U OE30MaCHOM HCIOJb30BAaHUHM  BaKHEUIINX
HEOPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKON ASSITETFHOCTH YeIOBeKa

1.2 ChopMHpOBaHHOCTh YMEHMM BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBS3b U3yUYEHHBIX IIOHATHHI, IPUMEHATh COOTBETCTBYIOLIUE TOHSATHS
IIpU ONMCAaHUU CTPOCHHUS U CBOMCTB HEOPraHWYECKHX BEIIECTB M MX
MIPEBPALICHUI; BBISIBIIATh B3aHMOCBSI3b XUMUYECKUX 3HAHUM C ITOHATUAMHU
U NIPEACTABICHUSAMU JPYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3 BnageHne OCHOBHBIMH METOJaMU HAay4YHOT'O TIIO3HAHHA BCHICCTB U
XUMHUYCCKUX SIBIICHUI (Ha6JIIO,Z[CHI/IC, HN3MCPCHUC, OKCIICPUMCHT,
MOI[CJ'II/IpOBaHI/IC)

14 ChopMupoBaHHOCTh YMEHUH ONPEENATh BAICHTHOCTh U CTENICHb




OKHCJICHUS XUMHYCCKUX DJIEMCHTOB B COCAUMHCHUAX Pa3JIMYHOro COCTaBa,
BHUJ XHMHYSCKOH  CBS3H (KOBaJ'IeHTHaH, HOHHAas, MCTaJNINYCCKasd,
BOI[OpOI[HaH) B COCAUHCHUAX, THUII KpHCT&JIHH‘ICCKOﬁ PEIICTKH
KOHKPETHOI'O BEIIECCTBA (aTOMHaH, MOJICKYJIsIpHas, NOHHasl,

MeTaJuTM4ecKas)

15 ChopmupoBaHHOCTh yYMEHUN ONpEAENATh XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHUYECKUX COCIUHEHUM

1.6 CdopmupoBaHHOCTH YMEHHUSI KJIaCCU(DULIMPOBATH XUMUUECKHUE PEAKIIUH 110
pa3NMYHBIM TpU3HAKaM (YUCIy W COCTaBy pearupyroliuX BelIeCTB,
TEIUIOBOMY AP (EKTy peaKiiu, U3MEHEHUIO CTETICHEeH OKUCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YUACTHIO KaTalnu3aTopa)

1.7 ChopmupoBaHHOCTh YMEHUN COCTABIATh YPABHEHUS PEAKIMI Pa3IMuHbIX
TUIIOB, TIOJTHBIE U COKpAIllEHHBIE YPAaBHEHHs pEaKlMii MOHHOTO OOMEHa,
YUUTBIBAs YCIOBHUS, IPU KOTOPBIX ATH PEaKLUU UAYT J0 KOHIIA

138 ChopMupoBaHHOCTE YMEHUH MPOBOAWTH PEAKIMH, ITOATBEPXKIAOIINC
KAueCTBEHHBIM  COCTAB  PA3IMYHBIX  HEOPraHWYECKHUX  BEIICCTB,
pacrlo3HaBaTh OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEIICCTB

19 CdopmupoBaHHOCTH YMEHHH pacKpbIBaTh CYIIIHOCTh
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIMIA TOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

1.10 ChopmupoBaHHOCTE ~ YMEHHHl  OOBSCHSATH  3aBHUCHMOCTH  CKOPOCTH
XUMHUYECKOHN peakiny OT Pa3INdHbIX (PaKTOPOB

111 ChopmupoBaHHOCTH ~ yMEHUNH  OOBSCHATH  XapakTep  CMEIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JECHCTBUS
(mpunnun Jle Hlatense)

2 OO6m1ast 1 HeOpraHUYecKask XUMHUS

2.1 CdopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMbICT [leprnoandeckoro 3akoHa
JA.N. MeHneneeBa W JIE€MOHCTPUPOBATh €ro CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTEIIEHYIO M IPOTHOCTUYECKYIO (DYHKITHH

2.2

CchopMUpOBaHHOCTh YMEHHUH XapaKTepU30BaTh 3IIEKTPOHHOE CTPOCHUE
aTOMOB XMMHMYECKHX 3JIeMeHTOB 1 - 4 nmepuoos [leproanueckoi cucTeMsl
xumuueckux avieMeHToB J[.M. MenneneeBa, ucnonb3yst nousatus "s-, p-,
danexkrponnsle  opOutanmu", "PHepreTHueckue ypoBHU", OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKHUX DJIEMEHTOB M HX
COCIMHEHMN MO mnepuojaM U rpymnnam llepuonnyeckor  CHUCTEMBI
xuMudeckux dementoB .. Menaeneena




2.3

ChopMHUpOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPXKIAaTh  CYIICCTBOBAHME  TI'CHETHYECKOH  CBSI3U  MEXIY
HEOPTraHUYECKUMU BEIICCTBAMH c MTOMOIIIBIO ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA

2.4

CdhopMupoBaHHOCTB yMEHUI yYCTaHABJIMBATh IIPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB II0 HMX COCTAaBy K OIPEIEICHHOMY KIacCy
(rpymnme) coeauHEHWH (IIPOCThIE BEIECTBA - METAJIbl U HEMETalIbI,
OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

CchopMupoBaHHOCTb YMEHUH HCHOJIB30BATH XUMUUECKYIO CUMBOJIUKY JIs
COCTaBJIeHUs] (OPMYJI BEUIECTB W YpPaBHEHHUH XHMMHUYECKHUX peaKLuii,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJENbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKHCIBIA Tas,
aMMHaK, raiieHasl U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs COJA, MUPUT U

Apyrue)

2.6

CdopmMupoBaHHOCTh YMEHUN XapakTepu30BaTh (ONMUCHIBATH) OOIIKE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BEILECTB Pa3IMYHbIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHME  TIEHETMUECKOM  CBSI3U  MEXKAY
HEOPraHU4eCKUMHU BEIIECTBAMU c MIOMOILBIO ypaBHEHUH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIMH

2.7

ChopMHpOBaHHOCTh YMEHMH IJIAHUPOBATh M BBIIOJHATH XUMHUYECKUN
SKCIIEPUMEHT (pa3jIoKEHHE NEpOKCHJa BOJOpPOJa B IPUCYTCTBUU
KaTaJl3aTropa, OIPEJEICHUE Cpelbl PacTBOPOB BELIECTB C IMOMOILBIO
YHUBEPCAJIBLHOTO NHIUKATOPA, BIMSHUE PA3INYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkuu, peakllui HOHHOTO OOMEHa, KaUeCTBEHHbIE PEaKINH
Ha cyJib(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS, PELICHUE
SKCIIEPUMEHTAJbHBIX 3a1ad nmo temMaMm "Mertamisl" u "Hemerannsl") B
COOTBETCTBUM C NpPaBUJIAMU TEXHUKU O€30MaCHOCTU MIpU OOpallleHUuH ¢
BEIIECTBAaMH U Ja00paTOPHBIM 000y I0BAaHUEM; TIPEJICTABIIATE PE3YIbTATHI
XMMHUYECKOTO  JKCIepUMeHTa B (opMe  3amUCH  ypaBHEHH
COOTBETCTBYIOLINX peakiuil u (GopMyaupoBaTh BBIBOABI Ha OCHOBE 3THX
pE3yJIBTaTOB

2.8

ChopMUpOBAaHHOCT, ~ YMEHUW  COOMIOATh  MpaBWia  IOJH30BAHHS
XUMHUYECKOH MOCy10i U 1abopaTOpHBIM 000pyAOBaHUEM, a TAKXKE MpaBUiIa
oOpaiieHusi C BEIIECTBAMU B COOTBETCTBUUM C HMHCTPYKIUSAMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTh YMEHHUH XapakTepU30BaTh XUMHUECKHE MPOIECCHI,
JEKAIUE B OCHOBE IIPOMBIIUIEHHOIO IIOJYyYEHUS CEPHOW KHCIOTHI,
aMMMaKa, a Takke COPMHUPOBAHHOCTD MPEJICTABICHUHI 00 O0IINX HAYYHBIX
MPUHIUIAX U SKOJIOTHYECKUX MTPOoOIeMax XUMHUIECKOT0 MTPOU3BOICTBA

XUMUS U )KU3Hb. PacueTnbl




31 ChopmupoBaHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIM XUMHUHU B MO3HAHUM SBJICHUM
OpUpOAbl, B (OPMHUPOBAHMHM MBIIUICHUS U KYJIbTYPhl JHMYHOCTH, €€
(YHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW  JJii  peIIeHUs
MPAKTUYECKUX 3a7a4 W DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 370POBBIO U IIPUPOJHOU CpeEAe

3.2 ChopmupoBaHHOCTh YMEHUH KPUTHYECKH AHAIU3UPOBATh XUMUYECKYIO

nH(POPMALIHIO, TIOTYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CpeCTBa MAacCOBOM
KOMMYHUKAIINH, ceTh VIHTepHeT U apyrue)

3.3 ChopmupoBaHHOCT,  yMEHUN  CcOOJIOAATH  MpaBWiIa  AKOJIOTMUYECKU

11e1ecoo0pa3Horo MoBeACHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LIESIX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIEH MPUPOTHON CpeIbl

3.4 Oco3HaBaTh OIACHOCTh BO3JICHCTBUS HA )KUBbIE OPraHU3MbI OIPEIEIIEHHBIX
BEIECTB, NMOHMMas cMbica nokasarens [IJIK, moscHATe Ha npumepax
CTIOCOOBI YMEHBIICHUSI U MPEJOTBPALICHUS WX BPEAHOTO BO3JCHCTBHS Ha
OpPraHM3M 4Y€JI0BEKa

3.5 CpopMUpOBaHHOCTH YMEHUHN MPOBOJUTH BBIYUCICHUS C UCIOIH30BAHUEM
MOHATHA "MaccoBas JOJs BellecTBa B pacTBope”, 00bEMHBIX OTHOIICHUI
ra3oB IPH XUMHUYECKHUX PEAKIHIX, MACChl BEIIECTBA MJIM 00BEMa ra3oB 10
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAaKIUU BEHIECTB, TEIUIOBOTO 3¢¢eKTa peakinuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPAILICHHS U COXPaHCHHUS
SHEPTHH

Tabmuma 7.4

[Tposepsiembie ameMenThI conepkanus (11 kmacc)

Kon [IpoBepsieMBIil 2JIEMEHT COAECpKAHUS

1 TeopeTnyeckrie OCHOBbI XUMUU

11 XuMHuecKuil sneMeHT. AToM. S1po aroma, U30TOIBL. DJIEKTpOHHAasE 000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHBIC OpOUTANH, S-, P-, -2JIEMEHTHI.
OcoOeHHOCTH pacIipe/ie/IeHUs] JIEKTPOHOB 10 OpOMUTAISIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MMEPHOJO0B. DIEKTPOHHAs KOH(UTYpAIHs aTOMOB

12 [Tepnonnueckuit 3axoH u lleproanyeckas cucrema XMMUYECKUX 3y1eMeHToB J[. M.

MenpeneeBa. CBsi3p NEpPUOAMYECKOrO0 3akoHa H [lepHoanyeckoil CUCTEMBI
xuMudeckux aeMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHUEW CTPOECHUS
aTOMOB. 3aKOHOMepHOCTI/I N3MCHCHUS CBOI)IICTB XUMHWYCCKUX DJOJICEMCHTOB U
00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIAM H IMEPUOJIaM.

3HaueHue NepruoINYECcKOro 3aKkoHa B pa3BUTUU HAYKH




1.3

Crtpoenue BemecTBa. XuMHUUYECKast CBsI3b. BUIbI XUMUYECKOH CBSI3M (KOBaJICHTHAs
HEMoJIIpHAs U MOJIApHAs, UOHHAs, MeTajuinyeckas). IoHbl: KaTUOHBI U AaHHOHBI.
Mexanu3mbl 00pa30BaHUsS KOBAJECHTHOM XHUMHUYECKOW CBs3U (OOMEHHBIM U
JIOHOPHO-aKIeNnTOpHbIN). BogoponHas cBs3b

14 BaneHntHOCTB. Dn1eKTpOOTpULIATENILHOCTh. CTENeHb OKUCIIEHUS

15 BemiectBa MOJIEKYJIIPDHOTO M HEMOJIEKYJIIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. UMbl KPUCTAUIMYECKUX DPELIETOK. 3aBUCHUMOCTb CBOMCTBaA
BELIECTB OT TUIIA KPUCTAJUIMUECKOH perieTku. [ToHsTHe 0 qucnepcHbIX cucTeMax.
HcTuHHBIE U KOJUIOWIHBIE PACTBOPHI. MaccoBas 10151 BEIIECTBA B PACTBOPE

16 Knaccudukanus Heopranndeckux coeanneHnii. HomeHkmarypa Heoprann4eckux
BELIECTB

1.7 Xumnueckas peakius. Knaccudukanus XuMU4eckux peakiuii B HeOpraHu4eckon
1 OPraHUYECKOM XUMHUH. 3aKOH COXPAaHEHUsI MAaCChl BELIECTB, 3aKOH COXPAHEHUSI U
MIPEBPALLEHUS SHEPTUU IPU XUMHUUECKUX PEAKIMIX

1.8 CKOpOCTh pPeaKIiy, ee 3aBUCUMOCTh OT Pa3lInIHBIX (PAaKTOPOB
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paTUMble peakuuu. XHUMHUYECKoe paBHOBecue. DakTophl, BIMSIOIIME HA
COCTOsIHME XUMHUecKkoro pasHosecus. [Ipunnun Jle Hlarense
JeKTpoauTHueckas auccouuanus. CunbHble U cialble 3iekTponuTbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpasbHas, 1eJI04Has. Peakiiuu HOHHOTO
oOMeHa
1.11 | OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIUH
2 Heopraawmueckas Xumust

2.1 Hewmeramnsl. Ilonoxxenne HemerauioB B llepuonnueckoi cucreMe XMMHUYECKHUX
anemenToB JI.MI. MenneneeBa U 0cOOEHHOCTH CTpOeHHs aToMoB. dusnueckue
CBOMCTBa HEMETANIOB. AJTOTPONHS HEMETAJUIOB (Ha MpUMEpE KUCIOPOa, CEPHL,
docdopa u yriepona)

2.2 XUMHUECKHE CBOICTBa BaXHEWIIMX HEMETaIJIOB (TaJlOreHOB, CEpbl, a30Ta,
dochopa, yraepoma M KpeMHHS)) M HUX  COCOUHEHHUH  (OKCHJIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHui). IlpumeHneHnue
BAOXHEHNIINX HEMETAJUIOB U UX COEIMHEHUI

2.3

Mertannsl. Ilonoxxenune wmertamioB B Ilepuoamdeckoll cUCTEME XUMHUYECKHX
anemenToB J[.U. MenaeneeBa. OCOOEHHOCTH CTPOCHMS 3JEKTPOHHBIX 000J0YEK
aTomMoB MeTaiioB. O0mue pusnyueckne cBoiicTBa MeTaIoB. CIIJIaBbI METAJIOB.

DNEKTPOXUMHUUECKHUH Psi/l HAIIPsHDKEHUH METalIOB




2.4

XUMHYECKHE CBOMCTBA BAXKHEUIIIMX METAIIIOB (HATPUH, KKK, KalbLUNA, MarHUi,
ATIOMUHHMA, IIMHK, XpOM, JKeJIe30, Melb) U uX coeauHeHuid. OOmme crocoObl
MOJTy4eHUsl MeTaIIOB. [IpMeHEeHHE METAIITIOB B OBITY M TEXHUKE

2.5

I'enernueckas cBA3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAICKAIINX K pa3JInYHbIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Pone xuMum B oOecreYeHUH HSKOJIOTHYECKOM, IHEPreTHYECKONW M IHUIIEBOMN
0€301acCHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O Hay4YHBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUNA

3.2

IIpencraBnenus o0 OOIMIMX HayyHBIX NMPUHLMNAX IPOMBIIIJIEHHOTO MOJyYEHUS
BaXHEHIIMX BeulecTB. YeIoBEeK B MUpE BEIIECTB U MaTepHUasoB: BakHEHIIne
CTPOUTENIbHBIE MaTepUalbl, KOHCTPYKLHOHHBbIE MaTepHualibl, KpPacKu, CTEKJIO,
KepaMHuKa, MaTepuaybl sl 3JIEKTPOHUKH, HAaHOMATepHallbl, OpraHU4YecKHe u
MUHEpaJIbHbIE y100peHus

3.3

XuMUST W 3]I0pOBhE HYEJIOBEKAa: TpaBHJa WCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJBL30BAHUS MIPEIApaTOB OBITOBOW XUMHUHU
B MOBCEHEBHOM KU3HU

8. MHMcnoab3yemblii mnepedyeHb (KoaM(pUKATOpP) TMpPOBepsieMbIX TpedOBaHMIA

pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeJIbHOH NPOrpaMMbl CpeaHero

K

o01Iero

00pa3oBaHUsl M 3JIEMEHTOB COJEpPKAHUA ISl NPOBEJEHHUS €JIMHOI0 TIOCYyIapPCTBEHHOIO
IK3aMeHa no xumuu (aaxaee - EI'D no xumuu)

Tab6muna 8.1

[TpoBepsiembie Ha EI'D mo xumuu TpeboBaHus K pe3yabTaTaM
OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MPOTrPaMMBI CPEIHETO
ob1ero oopa3oBaHus

Ko [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
npoBepsieMoro | OCHOBHO# 00pa30BaTeNbHOM MPOTrPaMMBI CPEAHETO 001Iero 00pa3oBaHus
TpeboBaHUS
1 Brnanenue cuctemMoll XUMHUECKHUX 3HAHUH, KOTOpasi BKIIFOYAET:




1.1

OCHOBOITOJIATAlONIME TOHATUS (XUMHYECKUM HJIIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-3JIEKTPOHHBIE OPOUTATIM aTOMOB,
OCHOBHOE€ U BO30YXJEHHOE COCTOSHME aToMa, HWOH, MOJIeKyJa,
BAJICHTHOCTb, JIEKTPOOTPUIIATEIIbHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKast
CBSI3b (G- U T-CBSI3b, KPATHBIC CBSI3M), THOPUAM3AINST aTOMHBIX OpOHUTAaNIeH,
KpUCTAJNTNYECKasl pelieTka, MOJb, MOJSpHAs Macca, MOJISIPHBIA 00BEM,
MOJISIpHAsI KOHIICHTPAIIHsI, PACTBOPHI (MCTHUHHBIC, JTUCIICPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YTJIEPOJHBIA CKeJIeT, (YHKIMOHAIbHAS TpyIIa,
pajMKall, U30MEpHI, CTPYKTypHas Qopmyna, wu3omepus (CTpyKTypHas,
reoMeTpuyeckast (I1c-, TPAaHCU30MEPHS), TOMOJIOTHYECKUH Psijl, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KHCIIOPOI- U a30TCOISPIKAIINE COSTUHEHUS, OMOTOTHISCKU
aKTUBHBIC BellecTBa (YrJaeBOAbI, KHUPbI, OEIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHCHHS, KPEKUHT,
pUdOPMUHT, TUITBI XUMHUYECKUX PEaKINil (OKHCIUTEIBHO-

BOCCTAHOBUTEJBHBIE, 9K30- M DJHIOTEPMHUYECKHE, PEAKIUU HOHHOTO
oOMeHa, TOMO- M T€TepOreHHbIe, O0OpaTUMbIC U HEOOPATUMBIC), PACTBOP,
AJCKTPOJIUTHI,  HEJIEKTPOJUTHI,  DJIEKTPOJUTUYECKAsT  JUCCOLHAIIHS,
CTENEHb JUCCOLMAIIMH, OKHCIUTENIb, BOCCTAHOBUTENb, JJIEKTPOJIU3,
CKOPOCTh XUMHUUYECKOU PEaKIIUK, XUMUYECKOE PABHOBECHUE)

1.2

TCOPHUH U 3aKOHBI (TeOpI/ISI XUMHYCCKOI'0 CTPOCHHA OPTraHUYCCKUX BCIICCTB
AM. DbymnepoBa, TeopHs  DJIEKTPOJIUTHYECKOW  JTUCCOLIMALIWH,
[lepuognueckuit 3akon JI.MI. MenneneeBa, 3aKOH COXpaHEHMsI Macchl),
3aKOHOMCPHOCTH, CUMBOJIMYECKHH  SI3BIK XUMHHU, MHPOBO33PCHUYCCKUC
3HaHUs, JeXallue B OCHOBE MOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHbIE TIPEACTABICHUS O CTPOCHUH
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSAX

1.3

MMpEaACTaBICHUA (0) MEXaHHu3Max XUMHNYECKUX peaKuHﬁ,
TEPMOIUHAMHUYCCKUX U KMHCTUUCCKHUX 3aKOHOMCPHOCTAX HMX NPOTCKAHMA,
0 XUMHUYCCKOM PAaBHOBCCHUHU, JUCHICPCHBIX CUCTEMAX

1.4

(bakTOMIOTHUUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, TOJYUYCHHH W
0€30MacCHOM HCIIOIb30BAHUH BOKHEHIIINX HEOPTAHUYECKUX U

OpraHN4Y€CKUX BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.5

oOuiye HayyHble NPUHLHUIBI XMMHYECKOrO MPOM3BOACTBA (Ha HpHUMEpe
MIPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, IepepabOTKU HEPTH)

CopMUpOBaHHOCTH YMEHHI BBISBIISTH:

2.1

XapaKTCPHBIC IPHU3HAKKW W B3aNMMOCBA3b NU3YUCHHBIX HOHSITI/II\/’I, MPUMCHATH
COOTBCTCTBYIOIIME TIIOHATHA IIPU OINHCAHHMU CTPOCHHUA U CBOMWCTB
HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpeBpaHleHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHMYECKMX 3HAHMI C IOHATHSMHU U MMpeaACTaBICHUAMU
Apyrux npeamMeToB IJisd 0oJiee OCO3HAHHOT'O MOHUMAHHUSA U OOBICHCHUS
CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa




CdopMHpoBaHHOCTH YMEHHUSI UCIIOJIb30BATh:

3.1

HAaUMEHOBAHMUS XMMHYECKHUX COCIUHEHUN MEXIYyHApOJHOrO0 CO3a
TEOPETUUECKON U MPUKJIAAHOW XUMHUH U TPUBUAIbHBIC HA3BAHUS BEILECTB,
OTHOCSIIUXCS K HM3YYEHHBIM KJIacCaM OPTaHMYECKUX M HEOPraHWYECKHX
COETUHEHUN

3.2

XUMHAYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS (OpPMYNT HEOpraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPALLEHHBIX U
CKEJIETHBIX) ()OPMYIT OPraHUYECKHUX BEILIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCUPUITUPOBATH:

4.1

HCOpPraHNM4Y€CKUE BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTI) OCHOBAaHHA H
KPpUTCPUU OJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHn4eCkKuc BEIICCTBA, CaMOCTOATCIILHO BI)I6I/IpaTI) OCHOBAHHUA H
KpUTCPUHN IJIA Knaccn(bmcaunn HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Ppa3jMyYHBIM IpH3HAKaM (YHCIYy U COCTAaBYy PEarnpyroIuX BELIECTB,
TerIoBoMY 3 (HEKTy peakIuu, U3MEHEHUIO CTEIICHEH OKHCIICHUS

3JICMCHTOB, O6paTI/IMOCTI/I peaKknuun, y4aCTuro KaTaJ'II/IBaTopa)

CpopMUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHUX
anemeHToB 1 - 4 nepuonos Ilepuonnueckoit cucremsl .M. Menneneesa u
UX BaJICHTHBIC BO3MOXHOCTH, MCIOJB3YS MOHITUS S-, P-, 0-3JIEKTPOHHBIC
opOHTaNu, S3HEPreTUYECKUE YPOBHU

CpopMUpPOBAaHHOCTL YMEHHSI OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX JJIEMEHTOB U OOpa3yeMbIX HUMHU COCIUHEHUU IO
MepUOIaM U TPYIIaM

ChopmMrpoBaHHOCTh YMEHHS COCTABIATh YPABHEHUSI XUMUUECKUX PEaKIUil
U PacKphIBaTh UX CYIIHOCTD:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MMOCPpCACTBOM COCTABJICHU
QJICKTPOHHOT'O OajaHca 3TUX peaKI_II/Iﬁ

7.2

YpaBHEHMs pEAKIMHA pa3IUYHbIX THUIIOB; IIOJHBIE M COKpAIlEHHBIE
yYpaBHEHMS peakifii HIOHHOTO OOMEHa, YUMTHIBasl YCJIOBUS, MPU KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA

7.3

peaknuii TUAPOIN3a, peakIuil KOMIUIEKCOOOpa3oBaHusa (Ha MpuMepe
THIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

C(I)OpMI/IpOBaHHOCTB YMCHHUS NMOATBCPKAATD:




8.1

Ha KOHKPETHBIX IpUMEpPAX XapakTep 3aBHUCHUMOCTH PpPEaKLMOHHOU
CIOCOOHOCTH OpPTaHUYECKUX COCAMHEHHH OT KpPaTHOCTM H THIIA
KOBAJIEHTHOM CBSI3U (G- U T-CBA3M), B3AUMHOI'O BIUSHUS aTOMOB U IPYIIII
aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOCHHOCTEH peanu3aluy Pa3IndHbIX
MEXaHU3MOB NPOTEKaHMs peaKkInui

8.2

XapaKTepHblE XUMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMMU U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopMUpOBaHHOCTh YMEHHS XapaKTEpU30BaThb COCTaB W BaKHEHIIHE
CBOICTBA BELIECTB, IPUHAUIEKAIINX K OIPEEICHHBIM KJIaccaM U rpyIiamM
COEIUHEHUIN  (IPOCThIE  BEIIECTBA, OKCHUIbI, T'HUAPOKCUABI, COJIH;
YTJIEBOAOPO/BI, POCThIe 3(PUPHI, COUPTHI, (HEHOIBI, ATbJIETU/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CJOXHBIE J(QHPBI, KHUPHL, YIJICBOAbI, AMHHBI,
aMUHOKHCIIOTBI, OEJIKN)

10

ChopMUpOBaHHOCTh YMEHHS MPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopMynaM W YpaBHEHUSM XUMHUYECKUX PEAKIHHA C HCIOIb30BAHUEM
(bU3NIEeCKUX BEITMYNH:

10.1

Macchl (00beMa, KOJIMYeCTBa BEIIeCTBA) MPOJAYKTa PEAKIMH, €CIIU OJHO U3
HCXOJHBIX BEIIECTB JJAHO B BHUJE PAcTBOpa C OMpPENEICHHONW MacCOBOM
JI0JIEH paCTBOPEHHOTO BEIIECTBA HIIM JaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOMW MJIM 0OBbEMHOM 107U, BBIX0J1a IPOAYKTA PEAKIIUU

10.3

TEIIOBOTO A deKTa peakiuit

10.4

00BEMHBIX OTHOILICHHH I'a30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Brnanenue cucrteMol 3HaHMH O METOAAX HAYYHOIO IIO3HAHUS SIBICHUHN
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX U YMEHUE IPUMEHSTh
O9TU 3HAHUSA [PU IKCIEPUMEHTAIBHOM HCCIECIOBAHUM BEIIECTB W UL
O0OBSACHEHHS] XUMHUECKUX SIBJICHUH, UMEIOIUX MECTO B TIPUPO/IE,

HpaKTHqCCKOﬁ JIESATEILHOCTH YE€I0BEKA 1 B IIOBCEIHEBHOM KU3HU

12

CopMUpOBaHHOCTH YMEHHUSI TPUMEHSATD (UCIIOIB30BaTh) 3HAHUS O COCTABE
U CBOWCTBaxX BEHIECTB JUISI JKCIEPUMEHTAJIbHOM IIPOBEPKH THIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEW IPOTEKAHHUSI XWMHUYECKMX pEakIui H
MIPOTHO3UPOBAHNS BO3MOXKHOCTEM HMX OCYLIECTBJIEHHUS; CHCTEMHBIE
XUMHUYECKHE 3HAHUS Ui OOBSACHEHUS U TMPOTHO3UPOBAHUS SIBJICHUM,
MMEKOIINX €CTECTBEHHOHAYYHYIO MPUPONY; ISl HPHUHATHS TPAMOTHBIX
pelieHnit mpo0yieM B CUTYyalUsiX, CBSI3aHHBIX C XUMHEH

13

ChopmupoBaHHOCTh YMEHHS IUJIAaHUPOBaTh U MPOBOAUTH XHUMHUYECKUI
SKCIIEPUMEHT (IOJIyYeHHE U M3YyUYEHUE CBOICTB HEOPraHWYECKUX U
OpPraHWYECKHX BEUIECTB, KAYECTBEHHBIE PEAKIIUH YTIEBOJOPOI0B




pa3UYHBIX KJIACCOB M KHUCIOPOACOJICPKAIIMX OPraHWYEeCKUX BELICCTB,
pELICHUE SKCIIEPUMEHTAJIBHBIX 33144 110 PACIIO3HABAHUIO HEOPTaHMUECKUX
U OpraHWYecKHX BEIIEeCTB) C COONIOJEHHEM MpaBWJ 0e30MacHOro
oOpamieHuss C BelmecTBAMH U Ja0OpaTOpHBIM  0OOpPYIOBaHHEM;
(bopMyIMpPOBaTh LETH UCCICIOBAHUS; IPEACTABIATh B PA3IMYHON (opMme
pe3yJbTaThl KCIIEPUMEHTA, aHAJTM3UPOBATh U OILICHUBATh MX

JOCTOBCPHOCTD

14 ChopMupoBaHHOCTE YMEHHUS OCYILIECTBIATH IIEJICHAMPABICHHBINA ITOUCK
XUMHYECKOH WH(GOpMAIMU B Pa3IMYHBIX HWCTOYHUKAX (HAy4Has W
yuyeOHOHay4dHas JUTEpaTypa, CPEICTBA MAacCOBOW WHGOpPMAIUHU, CETh
Nutepner wu papyrue), KpUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
nHpopManuo, nepepadaThiBaTh €€ M HCIIOJIB30BaTh B COOTBETCTBUU C
MMOCTaBJICHHON y4eOHOM 3a1aueit

15 ChopmupoBaHHOCTE  YMEHHS  IPOTHO3UPOBATh, AaHAJIU3UPOBATh H
OIICHMBATh HWH(GOPMAIIUIO C TIO3MIIMH SKOJOTUYECKOH O€30macHOCTH
MOCIICACTBUIM OBITOBOH W TMPOM3BOJCTBEHHOW JIEATCIBHOCTH YEIOBEKa,
CBA3aHHOM C ImepepabOTKOM BeulecTB; CHOPMUPOBAHHOCTb YMEHUM
OCO3HABaTh OIMACHOCTh BO3JICVCTBUS HA KUBBIE OPraHU3MbI ONPEICIICHHBIX
BEIIECTB, MOHUMAsl CMBICI TOKa3aTelas MPEeAeIbHOM  JIOMYCTUMOU
KOHIIGHTpAllUM, U TIOACHITh HA MpPUMEpax CHocoObl YMEHBIICHUS U
MPEIOTBPALLCHHS UX BPEAHOTO BO3JAEHCTBUS HA OPTaHU3M YEIIOBEKA

Tabnuua 8.2
[TepedeHn 371eMEHTOB cozeprKaHus, poBepsieMbix Ha EI'D mo xumuun
Kon [IpoBepsieMblii 27IEMEHT COJIep>KaHuUs
1 Teopernueckrne OCHOBBI XUMUHU
11 Crtpoenue BemectBa. CoBpeMeHHass MOJeENb CTpOeHHs aTroma. PacmpeneneHue

ANEKTPOHOB TO DJHEPreTHYecKUuM YpoBHAM. Kiaccupukanuss XuMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUSI PHEPreTHUECKUX YpPOBHEW aTomoB (s-, P-,
danemenToB). OCHOBHOE U BO30Y)KIEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAas
KoH(urypauus aroma. BaieHTHbIE 2JIEKTPOHBI

12 Ilepuonuueckas cucrema XuMHYecKkux dieMeHToB JI.MI. Menneneesa.
Ousnueckuit cMmbicn Ilepuoanyeckoro 3akona .M. Menneneesa. [Ipuyunel u
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB JIEMEHTOB U UX COCIMHEHUH 110 IEpUOoJaM
U rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB IPOCTBIX BEIIECTB,
BOJOPOAHBIX COCIMHEHUM, BBICIIUX OKCUIOB U THAPOKCHIOB

1.3 BanenTHOCTS. 3J'ICKTpOOTpI/II_[aTeJIBHOCTL. CreleHb OKUCICHUS




14

Bupl xumudeckoii cBsi3u (KOBAJICHTHAS, HIOHHAS, METANTHYECKast, BOAOPOIHAS ) U
MEXaHU3MbI ee¢ 00pazoBaHUs. MeXMOJIEKYIsIpHBIC B3auMOJeHCTBUsA. BemecTBa
MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOEHHUS. THIBI KPUCTAIUTMYECKUX
pemieToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUITA KPUCTAIITMYECKON PEIIeTKH

1.5 Xumunyeckas peakuus. Kinaccudpukanus XUuMHUECKUX peaklUii B HEOPraHUYECKOM
1 OPraHMYECKON XUMUU. 3aKOH COXPaHEHUS MacChl BEIIECTB

1.6 CKOpocCTh peakifu, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7 TennoBbie 23 (HEKTH XUMUUYECKHX PEaKIUid. TepMOXUMHUUYECKHUE YPaBHECHUS
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paTUMble peakuuu. XHUMHUYECKoe paBHOBecue. DakTophl, BIMSIOIIME HA)

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle Hlarense

19 OnexTponutuueckas auccoruanus. CunbHble U cinalbie snekTponutsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCHIAas, HEUTpasibHas, wienoyHas. CTeneHb
mrcconuanuy. Peakiimyn HOHHOTO 0OMeHa

1.10 I'unponus coneit. Monnoe mpousBeaeHue Boabl. Bogopoanslii mokaszarens (pH)
pacTBopa

111 |Cnoco6s BBIPAKEHMSI KOHLIEHTPALMU PACTBOPOB: MACCOBAsl 10JIs1 PACTBOPEHHOTO
BELIECTBA, MOJIIpHAs KOHIIEHTpalus. HachlllleHHbIE U HEHACBIILIEHHBIE PACTBOPBI,
pactBopuMoOCTh. Kpucraimoruaparsl

112 | Okucnmrensno-BoccTaHOBHTE B HEIE peakuuu. [loBeneHnue BemiecTB B cpenax ¢
pa3HbIM 3HaUeHreM pH. MeTobl 2JIeKTpOHHOTO OaaHca

1.13 |DnekTponu3 pacTBOPOB U pPacIlIaBOB COJEH

2 OCHOBBI HEOPTAaHUYECKON XUMUU

2.1 Knaccudukanus Heoprannyeckux coeinHeHnii. HomeHknarypa Heoprann4eckux
BELIECTB

2.2 XUMUYEeCKHE CBOMCTBA BAKHEHIIINX METAIIOB (HATPUH, Kallui, KalbIuil, MarHUH,
AIIOMUHUM, LIMHK, XpOM, >XeJle30, MeJb) U UX coeluHeHui. OOIme crocoob!
MOJTyYEHUS] METaJJIOB

2.3 XUMHUYECKHE CBOMCTBa BaXKHEHIIMX HEMETAIIOB (raJloTeHOB, CEpbl, a30Ta,
dbocdopa, yraepoaa v KpeMHUS) U UX COEAMHEHUHN (OKCHJIOB,
KHCIIOPOJICO/IEPKAILUX KHCIIOT, BOAOPOIHBIX COSAMHEHU)
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I'enermueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IPUHAMJICIKAIINX K pa3JINYHbIM
KJj1accaM




2.5

Nnentudukanuss HEOPraHUYECKUX CoeAuHEeHMA. KauecTBEeHHBIE peakiuu Ha
HEOPraHWYECKHUE BEILIECTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE IMMOJIOKCHHA  TCOpHUU XUMHWYCCKOTI'O CTPOCHUA OpTraHU4YCCKUX
coenunennit A.M. bytiiepoBa. YTiepoaHbIii CKeJIeT OPraHUYeCKOW MOJEKYIIbIL.

o O- CBsA3U 3 2
KpaTHOCTB XUMHNYCCKOHU CBA3H, u 7- . Sp - Sp - Sp'FI/I6pI/II[I/I3aI_[I/II/I
0p6I/ITaJIeI71 aTOMOB Yyrijiepozja. 3aBHUCHMOCTEL CBOWCTB BCIICCTB OT XUMHYCCKOI'O

cTpoeHus MoJiekyil. ['omoinoru. ['omonorudeckuii psia. Mzomepust 1 n30Mepbl

3.2

[Tonsatue o pyHKuMOHANBHOI rpymme. OpueHTaoHHbIe 3(Q(EeKThl 3amMecTUTeNneH

3.3

HpeI[CTaBJ'IeHI/IC (6] KHaCCI/I(l)I/IKaHI/II/I OpraHu4€CKNX BCIICCTB. HOMeHKJ'IaTypa
OpPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ (CI/ICTCMaTI/I‘leCKaH) W TPUBUAJIbHBIC HA3BAHUA

BaXKHEUIITUX HpCHCTaBHTCHCﬁ KJIACCOB OPraHM4YCCKUX BCHICCTB

3.4

CBoOOIHOpAAMKATBHBIN U MOHHBIN MeXxaHU3MBbI peakiuu. [lonsaTtue o Hykineodue
u anekrpoduiie. [IpaBuno MapkosHukoBa. [IpaBuio 3aiinieBa

3.5

AJsikaHpl. XMMUYECKUE CBOMCTBA AJKAHOB: FAJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUYECKOE pA3J0KEHUE, KPEKUHT, Hu3oMepu3auusi, ropenue. Ilomyuenue
ankanoB. [{uknoankanel. Crienurka CBOMCTB UKIOATKAHOB C MaJIbIM Pa3MepOM
nMKiIa. Peakuun nprucoeIMHEHUs U paIMKaJIbHOIO 3aMEIICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TajJoreHUpOBaHUE,
THAPUPOBAHUE, THAPOTATIOTCHUPOBAHNUE, TUIpATAllHsl), TOPCHUS, OKUCICHUS W
nonumepu3anuu. [IpomblliuieHHBIE W 1a0OpaTOpHBIE CIOCOOBI  MOYYEHUS
AJIIKEHOB

3.7

AJ'IKa,I[I/IeHH. XHUMHUYECKHE CBOMCTBA aJKaIHCHOB: peakuu MNpHUCOCAUHCHUA
(FPI,[[pHpOBaHI/IC, raJIOFeHI/IpOBaHI/Ie), TOpCHUA W HOJUMCPU3AIUU. HOJ'IyLIeHI/IC
AJIKaAUCHOB

3.8

Ankuabl. XMMHUYECKHE CBOMCTBA: pCaKknuu MpUuCOCANHCHUSA (FaJIOFGHI/IpOBaHI/IC,
TUAPUPOBAHUEC, THApaTalus, FI/I,Z[pOFaJIOFeHI/IpOBaHI/Ie) Kak croco0 MOJIYYCHUA
MOJIMMEPOB U APYTIHUX IIOJIC3HBIX IIPOAYKTOB. Peaknun 3amenieHus. FOpeHI/Ie
AllCTUJICHA KaK HCTOYHHK BBICOKOTEMIICPATYPHOI'O IIJIAMCHHU JJIsI CBAPKH U PE3KU
MCETAaJIJIOB. HpI/IMeHeHI/Ie aliCTHJICHA

3.9

Apenbl. XUMHUYeCKHEe CBOMCTBA O€H30J1a: peaKIMU 3JIeKTPOPHUILHOTO 3aMEIIeHuS,
npUcOeIUHEeHNss (TMJIpUpPOBaHUE, TaloreHupoBaHue). Peakmus ropeHus.
OcoO6eHHOCTH XMMUUYECKIX CBOMCTB Toyoa. [lonydenue 6ensona. OcobeHHOCTH
XUMHUYECKHUX CBOIMCTB cTupona. [Tonumepusanus ctuposa. CriocoObl MoydyeHus 1
IIPUMEHEHHUE apOMATHYECKHUX YIJIEBOAOPOI0OB




3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C HaTpUeM KaK CIOCO0  YCTaHOBJCHUS  HAIUYHS
THIPOKCOTPYNIIBI, C  TaJOr€HOBOAOPOJAMU  KaKk  CIOCOO  IOJIydeHHs
pacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeruapaTanus. Peakuus ropeHus.
[ToxydeHnue sTaHONA: peakiuss OpOXKEHUs TJIOKO3bI, THJpaTalus ISTUJICHA.
OTUJICHITIMKOIb W TIIMLUEPUH KaK IPEICTAaBUTENH IPEAEIbHBIX MHOTOATOMHBIX
CIIMPTOB

3.11

®denon. Xumuyeckue CBoOWCTBa (peHoNAa (peakIWH C HATPHEM, THUAPOKCHIOM
Hatpusi, opomom). [Tonyuenue dhenomna

3.12

Anpneruapl. XMMHUYECKHE CBOMCTBA TPEACTBHBIX albJCTHIOB: THIPUPOBAHHC,
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIbHYIO Trpynmy (peakuus '"cepeOpsHOro
3epkana, B3aumojeiicteue ¢ ruapokcuaoM Meau (II). Ilomydenue npenenbHbIX
QIBJICTU/IOB: OKUCIIEHUE CIHPTOB, THApATalys aleTuieHa. AIETOH Kak
MPECTaBUTENb KeTOHOB. OCOOCHHOCTH PEAaKIINU OKHUCIICHHUS alleTOHA

3.13

Kap6OHOBBIC KHUCIOTEl. XHUMHUUYECKHE CBOMCTBA MMpCACIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KuCcI0T. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypaBbHHOﬁ KHCJIOTHI.
HOJ'Iy‘lCHI/IC npeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBbIX KHCJIOT: OKHCJIICHHC
AJIKaHOB, AJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbACTHUIOB. Briciine npCaACIbHBIC U
HCIIPCACIBbHBIC Kap6OHOBLIC KHCJIOTHI

3.14

Crnoxxubie 2Qupsbl 1 Kupbl. CIocoOI TOTYYEHHS CIOKHBIX 3¢upoB. OOpaTUMOCTh
peakuuu osrepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QUPOB B MHUIIEBOH U
napproMepHOl MPOMBIIUIEHHOCTU. JKUPBI Kak CIIOXKHbIE 3(UPBI TIUIEpUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOICTBAa KHUPOB: THIPUPOBAHUE,
oKucieHue. ['uaponus, Wi OMBUIEHHE, XKUPOB KaK CIIOCOO MPOMBIIUIEHHOTO
MOJIy4EHHUsI COJIEH BBICIIUX KAapOOHOBBIX KHUCIOT. MBUIA KaK COJH BBICHINX
KapOOHOBBIX KHUCIOT

3.15

XUMUYECKHE CBOWMCTBA TUIIOKO3BL: PEAKIUM C YYaCTUEM CIHPTOBBIX H
aJIbJIETUAHOM TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe IUIIOKO3bI, ee
3Ha4eHUE B JKU3HEAEATEIBHOCTU OpraHusma. Jlucaxapuasl: caxaposa, MaiabTo3a.
BoccranaBnuBaroniyie M HEBOCCTaHABIMBAINOIIME Aucaxapuabl. ['uapoaus
nucaxapunoB. [lomucaxapuasl: kpaxmai, riukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMajia, IJIMKOT€Ha WU LeJUI003bl. DHU3MUYecKHe CBOWCTBA Kpaxmana H
LEJUTI0NI03bl. XMMHUECKHE CBOWCTBA KpaxMaia: THIPOJIN3, KaUeCTBEHHAs peaKIIMs
C MoIOM. XMMHMUYECKHE CBOMCTBA LIEUIIOJIO3bI: THAPOIM3, MOJIydYeHHE I(PHPOB
1esTo03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK)

3.16

AMUHBL. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKUUU C BOAOW, KUCIOTAMHU,
peakuuss TOpEeHMs. AHUIUH KakK MPEeACTaBUTENb apOMAaTHUYECKUX aMHUHOB.
XUMHUYECKHE CBOMCTBA aHUJIMHA: B3aMMOJICHCTBHE C KHCIIOTaMU, OPOMHO# BOJIOH,
okucienue. [lomyyeHne aMMHOB aTKWJIMPOBAHMEM aMMHUAKa U BOCCTAHOBJIEHUEM
HUTPOIPOU3BOAHBIX YTIIEBOJAOPOIOB




3.17

AMUHOKHCIIOTBI ¥ OENKH. AMHHOKHCIOTHI Kak aM(OTEpHBIC OpPTaHHYCCKUC
coequHeHusi. OCHOBHBIC AMHHOKHCIIOTBI, 0OOpasyromue OelKu. XHUMHYCCKUE
CBOMCTBA OCJIKOB: THJIPOJIN3, ICHATYpaIlis, KaueCTBEHHBIC (IIBETHBIC) PEAKIIUU Ha
Oenku

3.18 CrpoeHue M CTPyKTypa MOJIMMEPOB. 3aBUCHMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHHus: MouieKyd. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISPHBIX
COCMHEHUI: PeaKIuy TOJUMEpPU3ANA W TOJUKOHAeHcaruu. Knaccudukarus
BOJIOKOH

3.19 WNnentudukanuss opraHMYecKUX COeAUHEeHHH. PereHue skcrnepuMeHTaTbHBIX
3a/1a4 Ha paclO3HAaBaHWE OPraHUYECKHUX BEILECTB

3.20 |T'enermueckas CBS3b MKy KJIACCAMU OPTAaHUYECKUX COCTMHECHUN

4 XUMUS U )KU3HD

4.1 9 .

Xumusi B TOBCeNHEBHOW >ku3HU. [lpaBumiia Oe3zomacHOd pabOThl C EIKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAME OBITOBON XUMUHU

4.2 Xumus U 310p0oBbe. XUMUS B MEAULMHE. XUMUS U CEIBCKOE X0351MCTBO. XUMHUS B
MPOMBIIIICHHOCTH. XUMHUSI ¥ SHEPreTUKa: MPUPOIHBIA M TMOIYTHBIH HEPTIHON
ras3bl, UX COCTaB | ucmoib3oBanue. CocraB HeTH U ee mepepadoTka (IPUPOTHEIC
HCTOYHUKHU YTJIEBOJOPOJIOB)

4.3 XuMusi ¥ 3KOJIOTHsS. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIEH cpeapl U ero
nocneacteus. Oxpana rugpocdepsl, TouBbl, atMocdepsl, Giopsl U (GayHbsl OT
XUMHUYECKOTO 3arpsizHeHus. [Ipobiema 0TX0/10B ¥ TOOOYHBIX MTPOTYKTOB.
AJnbTepHaTUBHbBIE ICTOUYHUKH SHEPTUU

4.4 OO6mme mpencTaBlieHUs] O TMPOMBIIUICHHBIX CIOCO0aX TMOJYYCHHUS XUMHUYECKUX
BelIeCTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEpHOW KHUCIOThHI). UepHas u
uBetHas  Mmetauryprus.  CTeksi0 M CWIMKaTHasg  MPOMBIIUIEHHOCTb.
[IpombiieHHass ~ opranumyeckas  xuMmMusg. Celppe i1 OpraHUYeCcKOu
MIPOMBIIUIEHHOCTH

) Tunel pacyeTHbIX 33184

5.1 Pacuersl Macchl BemiecTBa WM 00be€Ma Tra3oB MO HM3BECTHOMY KOJHYECTBY)
BEIIeCTBa, Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB

5.2 Pacuers! TemnoBoro 3¢ dexra peakuuu

5.3 PacyeTbl 00bEMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PEaKIIHSIX
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Pacuetsl maccsl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OHO
W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )




5.5

PacueTsr maccoBoif uim 00bEMHOM 70T BBIXOJIA TIPOYKTA PEAKIIUN OT
TEOPETHYECKU BO3ZMOXKHOTO

5.6 Pacuetsr Macchl (00beMa, KOTMYECTBA BEIIESCTBA) MPOAYKTa PEAKIIMH, €CITH OJTHO
W3 BEIIECTB JIaHO B BHUIE pacTBOpa C OMNPEACICHHOW MacCOBOHM joJiei
PacTBOPEHHOTO BEIIECTBA

5.7 Pacuetnl C HUCHOJIL30BAaHHUEM MOHATHUH "MaccoBas nmois",

"MoJIsipHasi KOHLEHTpaus'", "pacTBOpUMOCTh"

5.8

Haxoxnenne MONEKyIsIpHOM (OpMyTBl OpraHUYECKOro BEIIECTBA IO €ro
IUDIOTHOCTH M MAacCOBBIM JOJISIM DJIEMEHTOB, BXOZISAIIMX B €r0 COCTaB, WIM IO
IIPOLYKTaM CrOpaHus




