Homonuenus B [Ipunoxenne Nel.10 Conepxarensroro paznena OOIT COO «Pabouast
nporpaMma yuyeOHOro mpeaMeTa « X uMUsDH)

1.JlonoHUTE pabouyro MporpaMmy paszjaenamu S5-7 CIeIYIOMIETro COACPKAHMS:

5.I1oypouyHoe miIaHMpOBaHMe

10 KJIACC Tao6anna 5.1
Ne KonunuectBo
n/n Tema ypoka 4acoB Ha
IIPAKTUYECKHE
paboThI
1 IIpenmeT opraHu4ecKON XMMHUH, €€ BOSBHUKHOBEHUE, PA3BUTHE U 03
3Ha4YeHUe
2 CraproBast JMarHOCTUKA
Teopus cTpoeHHsT opraHuuyeckux coeauHeHni A. M. bytieposa, e€
3 OCHOBHBIE I10JIOKEHHUS. 0.3
Jluunelii punancoswlii naan — nyms K 00CMUNCEHUIO Yeau.
[IpencraBienue o kaaccu(UKaluy OpraHMUECKUX BEIIECTB.
4 Homenknarypa (cucrematudeckasi) ¥ TpUBHAIbHBIC Ha3BAHUS 0.3
OpPraHUYECKUX BEILIECTB
AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMUECKUN psijl. MeTaH u 3TaH —
5 IPOCTEHIINE IPEICTABUTENN ATKAHOB. 0.3
Koppynyus kax npomusonpasnoe oeticmsue.
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOKCTBA 0.3
7 OTUIIEH U MPONUIIEH — MPOCTEHIINE TPECTABUTENN AJIKEHOB 0.3
5 Hpa}(TI/ILIGCKaSI pabota Ne 1. «[TonmyueHue sTuiIeHa U U3yYEHHE €T0 1
CBOWCTB
Ankanuensl. byragmen-1,3 wu wmerunOyramuen-1,3. I[lomydyeHue
9 CHUHTETHYECKOT0 KaydyyKa U Pe3UHBI. 0.3
Tpancnopmuule cpedcmea. IIpumenenue Kay4yKos 8 '
agmoMoOUIeCmPOEHUU.
10 AJIKWHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTUIECKUN PSI. 03
AneTuiieH — npocTedni IpeacTaBUTelNb aIKHHOB
11 Boluncnenus no ypaBHEHUIO XMMHUYECKON peaKkliu 0.5
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 0.3
13 I'eneTnueckas CBsi3b YIiI€BOJOPOOB, IPUHAIESKAIINUX K Pa3TMYHBIM 03
KJ1accam
14 KonTponbhast pabota no utoram | nonyroaus
[TpupoaHbIE HCTOYHHUKH YTIIEBOJOPOIOB: MPUPOIHBINA Ta3 M MOIYTHEIE
15 He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKH. 0.3
IInamumy u 3apadbamuvleams ¢ 6AHKOBCKOU KAPMOI.
16 [TpupoHbIE HCTOYHHUKH YTIIEBOAOPOAOB: IPUPOIHBIN ra3 v MOIYTHEIC 0.3

He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
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HpeI[GJIBHBIG OIHOATOMHBIC CITUPTHI: MCTAHOJ U O3TAHOIJI. BO,Z[OpOI[HaSI

17 CBSI3b. 0.3
Lopooicno-mpancnopmuvie npasonapyuieus. AnKo2oausm.

18 MHOroaTOMHBbIE CIUPTHI: 3TUIECHTIIMKOJIb U TJIMLIEPUH 0.3

19 DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, 03
pUMEHCHHE

20 Anpaerupl: GopMambACTH U alleTaIbICTHI. AIICTOH 0.3

21 OnHOOCHOBHBIE MTpEeNIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U 03
yKCyCHasl

22 [TpakTuueckas padota Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1

23 CreapuHOBas ¥ OJICMHOBASI KUCIIOTHI, KaK MPEJACTABUTEIIN BBICIIINX 03
KapOOHOBBIX KUCIIOT

24 MBplL1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBUE 0.3

o5 CrnoxHnble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Haponus3 0.3
CJIOKHBIX 3(pupoB

26 Kupsl: runponus, npuMeHeHue, OMOIOTHIECKas POJIb KUPOB. 0.3
Tpebosanus K ueno8exy, 0bpeueHHOMY 81ACIbIO.
VYrneBogsl: cocraB, Kiaccupukanus. BakHeimme mpeacTaBUTENH:

27 [III0K03a, PPyKTO3a, caxaposa. 0.3
Briaowi: kax coxpanume u npuymMHo’CUNb.

28 Kpaxman u nemntoso3a Kak TpupoIHbIC TOJTUMEDPHI 0.3

29 AMUHBI: METUJIAMUH U aHUJIHH 0.3
AMUHOKHCIOTHI Kak aM(OTEpHBIC OPraHUYECKHE COCAMHCHUS, WX

30 ononoruueckoe 3Hadenue. IlenTuasl. 0.3
Locydapcmeo u uenosek: KoH@IuKm unmepecos.

31 HtoroBast koHTpoNbHas 1o XxumuH 3a 10 kiacc

) benku kak mpupoHbIe BEICOKOMOJICKYIISIPHBIC COSTMHCHHUS.

3 Anmeuka nepsoui meduyunckou nomowiu npu J{TI1. 03

33 OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYISPHBIX COETMHEHUH. 0.3
A30yKa cmpaxosanus.

34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX COCTUHCHHIMA. 0.3
[TnacTMaccel, Kayayku, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 344 10.9




11 KIIACC

Taoauna 5.2

Ne
n/n

Tema ypoka

KommuectBo
4acoB Ha
MPaKTUYECKHE
paboThI

XUMHYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTYpaILIUs aTOMOB

0.3

BxonHas koHTposibHas paboTa

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX
anemenTtoB JI. 1. Menpeneena, Ux CBs3b C COBPEMEHHOM TeOopUEH
CTPOEHHMSI ATOMOB.

Kax nauamo csoii busnec.

0.3

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB U UX
COEIMHEHMH 110 TPYIIaM U MepuoiaM. 3Ha4eHHE MEPUOJUIECKOIO
3aKOHA U CUCTEMbI XUMHYecKkux 31emMeHToB .M. Menneneesa B
Pa3BUTHU HAYKHU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b, €€ BUIBL; MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOU CBsI3U. BomopoaHast cBA3b.
Koppynyuonnoe nogedenue: 603modicHbvie nociedcmeus.

0.3

0.3

BanenTtHocTh. DnekTpoorpunareabHocTh. CTeneHb OKUCIEHUS.
BermecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.
Cpedcmea unousuUOYaIbHOU 3auumsl 600UmMenel U Neuexo006 —
yuacmuuxos J{T/1.

0.3

[TonsTue o nucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOUAHBIE
pacTBOopbl. MaccoBasi [0J1s1 BEIECTBA B pacTBOPE

Knaccudukanms 1 HOMEHKJIaTypa HEOPTraHUYECKUX COCTMHEHUMN.
['eneTnueckas CBsA3b HEOPTAHUYECKUX BELIECTB, PA3JIMUYHBIX KIACCOB

0.5

0.3

10

Knaccudukanus XuMHUeCcKUX peakiivii B HEOPraHUYECKON U
OpPraHUYECKON XUMHUU. 3aKOH COXPAHEHHUS MAcChl BEIIECTB; 3aKOH
COXPAaHEHHUS U TIPEBPAIICHUS SHEPTUU MPU XUMUUYECKUX PEaKIIHSIX
CxopocTts peakiuu. O6paTuMbie peakiiui. XUMHUYECKOE PaBHOBECHE.
Ymo HysHcHo 3Hamv npo undasYUIO.

[TpakTrueckas padota Ne 1. «BnustHue pa3nuunbix GakTopoB Ha
CKOPOCTbh XUMUUYECKOU PEaKLIUM»

0.3

11

OnexkTponauThyeckas aucconuanus. [IoHsTre o BOIOpOIHOM
nokazarene (PH) pactBopa. Peakuuu nonnoro oomena. I'maponus
OpPraHUYeCKUX U HEOPraHMYECKHX BEILECTB

0.3

12

OKHCIUTEILHO-BOCCTAHOBUTEIILHEIE pCaKkuu. Tloustue 00
AIIEKTPOJIH3€E PACIIABOB U PACTBOPOB COJICH.
Ymo nyorcHo snamv npo ungasayuio.

0.3

13

KOHTpOJ'ILHaﬂ pa60Ta o uroram | noJryroaus

14

Meramibl, ux nonoxxenue B [lepuoanueckoil cucreMe XUMUYECKHUX
anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
OO6mue GpuznyecKkrue CBOMCTBa METAILIOB

0.3

15

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH Pl HAIPSIKEHUI METaNIOB

0.3

16

XUMHYECKUE CBOMCTBA BAKHEHUIITUX METAIIJIOB (HATPUH, KaJTUH,
KaJIbIIUHA, MAarHU#, ATIOMUHUN) U UX COSTUHCHUI.
QDunarncosvle UHCMPYMEHMbL U CIMPAMe2u UHEECMUPOBAHUSL.

0.3




17 XUMHYECKHE CBOMCTBA XpOMa, MEIM M UX COCTMHCHHI 0.3

18 XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U UX COeAUHEHUN 0.3

19 [TpakTrueckas padota Ne 2. "Pemenne sKkCriepuMEHTAIBHBIX 3a7a4 110 1
Teme «MeTtaiab»"

20 Hewmeramnsl, ux nonoxenue B [leprnonueckoi cucTeMe XMUMUYECKUX 03
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB
@Ou3ndyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha

21 puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa). 0.3
Poccutickoe 3axonodamenbcmeo npomue KOppynyuu.

22 XHUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCITUHCHHM 0.3

23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa U UX COCTUHECHUM 0.3

24 XUMUYEeCKHEe CBOMCTBA yIiiepo/ia, KPEMHHUSI U UX COSAMHEHUN 0.3

25 [IpumMeHeHne Ba)KHEHIIINX HEMETAIUIOB M UX COCTMHEHUI 0.3
O0o0061IeHre U CUCTEMAaTH3alus 3HaHui 110 TeMe «HemeTamiby.

26 Brruncnenus no ypaBHEHUSIM XUMUYECKUX PEaKUuil U 0.5
TEPMOXUMHUYCCKHIE PACUETHI

27 HpaKIMqGCKaﬂ pabota Ne 3. «PemieHue s3kciepruMeHTalbHbIX 3a/1a4 110 1
TeMme "HemeTamisr"y

28 Heopranuueckue u opranndeckue KuciaotTsel. Heoprannyeckue u 03
OpPraHUYECKHUE OCHOBAHUS

29 AMpoTepHBIC HEOPraHUYECKHE U OPTAHMYSCKUE COCTUHEHUSI. 0.3
I'eneTnyeckas CBSI3b HEOPraHMYECKUX U OPTAaHUYECKUX BEIECTB

30 Wrorosas koHTpoJsibHas paboTa rmo xumuu 3a 11 kiace
Ponpb xumun B obecrieueHu 3KOJI0THYECKON, JHEPTETUYECKON U

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

30 [IpencraBnenus 06v 00X HAYYHBIX MPUHIIAIIAX POMBITIIIEHHOTO 03
MOJTyYeHUs] BaKHEHUIIINX BEIIECTB
YenmoBek B MUPE BEIIECTB M MATEPHAIIOB.

33 Yempouicmeo mpancnopmuvix cpedcms. Ipunyun pabomol 0sucamens 0.5
asmomoous.

34 XuMHUS U 3J0pOBbE YEIOBEKA 0,5

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 12.2

6. Ucnosib3yemblii B (eepajibHbIX U PerHOHAJIBHBIX NMPOLEAYPAX OLEHKH KavyecTBa

o0pa3zoBaHusi mepedeHb (KoaM(puUKATOpP) pacnpelesIeHHBIX IO KJaccaM HpoBepsieMbIX
TpeOOBaHUIl K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NMPOrpaMMbl CpeHero
o01ero o0pa3oBaHMs M J1EMEHTOB CO/IeP:KaHMsl 110 XMMHHU.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenpHON iporpaMMmsl (10 kiacc)

Tabnuua 6.1

Kon
IPOBEPSIEMOTO

[TpoBepsieMbie MpeIMETHBIC Pe3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMBI CPEHETO 00IIero 00pa3oBaHuUs




pe3ynbraTa

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

ChopMHUpPOBAaHHOCTh TPEICTABICHUA O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIM XMUMHMH B IO3HAHUU SIBICHUMN
npuponbl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOH  TPaMOTHOCTH,  HEOOXOAMMOW Ui pELICHHUs
MPAKTUYECKUX 3a7ad M SKOJOTMYEeCKHM OOOCHOBAHHOI'O OTHONICHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON cpeie

1.2

BJ'Ia,I[eHI/IC CHCTEMOM XUMHYCCKHX 3H aHHﬁ, KOTOpas BKJIIOYACT:

OCHOBOIIOJIATral0INe HNOHATUSA (Monexyina, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTb, CTENICHb OKUCIICHUs, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHas ~ Macca,  MOJSPHBIE ~ 00bEM,  YIJIEPOAHBI  CKEleT,

(GyHKIMOHATIBHAS TPYIIIA, PAAUKAI, ©U30MEPHS, U30MEPhI, TOMOJIOTHYECKU I
pSiA, TOMOJIOTH, YIJIEBOAOPONBI, KHCIOPOJA- ¥  a30TCOJEpIKalue
COCJIMHCHUS, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (YIJICBOABI, KHPBI,
0eJIK1), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISPHBIE
COCJIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS XHMHUYECKOTO CTPOCHHUS
opranuueckux  BemectB  A.M.  BbyriepoBa),  3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHH, (PAKTOJIOTUYECKHE CBEICHHSI O CBOWCTBAX,
COCTaBe, TOJYyYCHHMH U O€30MaCHOM HCIOJb30BAHUU  BAKHEHIINX
HEOPTraHMYECKUX M OPraHWYECKHX BEHIECTB B OBITYy M IMPAKTHYECKOU
NesITeIbHOCTH YeJIOBEKa

1.3

CdopMupoBaHHOCTh YMEHUN BBISBIISITh XapaKTepHbIE MPU3HAKU TOHATHH,
YCTaHABJIMBAThL HX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME
IIOHATUA HpI/I OIIMCaHHHM COCTaBa, CTpOGHI/ISI 158 npeBpameHHﬁ OpFaHI/I‘IGCKI/IX
COCJIMHEHU U

14

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY JJIS
COCTaBJI€HUS  MOJEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BepHYTOM,
COKpaIlleHHOI) (popMyJ1 OpraHMUECKUX BEIIECTB U ypaBHEHUH XUMHUECKUX
peaKIui, U3rOTaBIMBATH MOJEIN MOJIEKYJ OpPraHUYECKHUX BEILECTB IS
WJUTFOCTPALIMY UX XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5

CdopMupoBaHHOCTH YMEHUN YCTAaHABIMBATH MPUHAICKHOCTh U3YYEHHBIX
OpPraHMYECKHX BEIIECTB MO HUX COCTABY U CTPOEHHUIO K OINPEIECITCHHOMY
kimaccy  (rpymme) — coendHeHUH — (YINIEBOAOPOIBI,  KHCIOPOA U
a30TCOJACpIKAIINE COCIMHECHHS, BBICOKOMOJEKYJSIDHBIC COCAMHEHU),
JaBaTh UM Ha3BaHUS 10 cuctemarndeckoit HomeHkmnarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHSI ONpPENENATh BUAbI XHMHYECKOH CBSI3U B
OpPraHUYECKUX COCIUHEHUSIX (OJMHApHBIE U KpaTHbIE)

1.6

CdopMUpOBaHHOCTh YMEHUSI MPUMEHSTH: MOJOKEHHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A.M. BbyrtnepoBa s 0OBSICHEHUSI 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHECHHS MacCChl
BEIICCTB

VYranesonopoasl. Kucnopoacoaepxkaniue u a30TcoAepraiiue OpraHnaeckue
coeuHeHUs. BrICOKOMOJIEKYIIpHbIE COETMHEHUS




2.1

CdopMupoBaHHOCTh YMEHHUW NPUBOIAUTH TPHUBHAJIbHbIE  HA3BaHUS
OT/IENIbHBIX OPraHUYEeCKUX BEHIECTB (ITWJICH, MPOIMMIIEH, alleTUJIEH,
STWJICHIVIUKOJb, TJUIEepUH, (eHOoN, ¢opManbIerui, ameTaabIeru/,
MypaBbMHAs  KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas  KHCIIOTA,
CTeapuHOBAas KUCIIOTA, ITI0K03a, GPYyKTO3a, KpaxmaJ, LeslIi0103a, TIIUIHH)

2.2

ChopMUPOBAaHHOCTH ~YMEHHH  XapaKTEPHU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I‘-IeCKI/IC N XUMHYCCKHC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITe.Hef/'I
pa3InYHBIX KJIaCCOB OPraHUYECKHX BEIICCTB (METaH, 93TaH, JTHICH,
NpOMWICH, aleTwieH, Oyraauen-1,3, wmerunOyraguen-1,3, OeH3om,
METaHOJI, A3TAaHOJ, ATHICHIJIMKOJIb, TJIHIEPUH, (EHOJ, aleTalbIeruI,
MypaBbMHAsE M YKCyCHas KHCJOTBI, TJIFOKO3a, KpaxMmall, IeJUTI0JI03a,
AMHUHOYKCYCHasi KHCJIOTA)

2.3

ChopMupOBaHHOCTh YMEHMS WIUIIOCTPUPOBAaTh TI'E€HETUYECKYI CBS3b
MEXly TUIUYHBIMHU IPEICTaBUTENIMU PA3JIMYHbBIX KIACCOB OPraHMYECKHX
BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XHUMMUYECKMX peakuuil c¢
UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdopmMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIICBOOPOAHOTO CHIPhs (HEPTh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI WX
nepepadoTKU U MPAKTUUECKOE TPUMEHEHHUE TTPOIYKTOB MepepadoTKU

XUMHS U KU3Hb. PacyeThbl

3.1

CdopmMupoBaHHOCTh YMEHHI BJIaeTh CHUCTEMOW 3HaHH 00 OCHOBHBIX
METO/IaX HAY4YHOTO TMO3HAHUA, WCIOJb3YEMBIX B XUMHU TPH U3YYCHUHU
BEIIIECTB U XUMHUUYECKUX SBJICHUH (HaOII0IeHNEe, U3MEPEHUE, SKCTIEPUMEHT,
MOJICIMPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JiA
MPUHSITUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsIX, CBS3aHHBIX C
BEIIIECTBAMH M UX TTPUMEHEHUEM

3.2

ChopMHUpOBAaHHOCT, ~ YMEHUM  COOJIOJATh  MpaBWia  IMOJb30BAHHS
XUMHUYECKOH MOCY10¥ U 1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MpaBUIa
oOparieHusi ¢ BeIIeCTBAMH B COOTBETCTBUU C MHCTPYKUIUSIMH TIO
BBITIOJTHEHHIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB

3.3

ChopMupoBaHHOCTh YMEHHUH IUIAHUPOBATh U BBIIOJIHATH XMUMHUUYECKUIL
SKCTIEPUMEHT (TIPEBpAIlIEHUS] OPTaHWYECKHUX BEIIECTB NPH HarpeBaHUH,
NOJy4eHHEe 3TUJIEHA M H3YYEHHE €ro CBOWCTB, KaUeCTBEHHBIE PEAKIIUU
OpTraHU4YC€CKUX BCHICCTB, ACHATYypalud O€JIKOB IIpyu Harp€BaHWM, OBCTHLIC
peakiuu 6eJIKOB) B COOTBETCTBHUH C MPaBUIIAMHU TEXHUKH 0€30aCHOCTH IPH
oOpalleHun ¢ BemlecTBaMM M JAOOpPaTOpHBIM  000pPYAOBaHUEM;
NPEICTaBIATh PE3yJIbTaThl XMMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUU COOTBETCTBYIOIIMX peakuuid u (OopMyIupoBaTh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB

3.4

CdopMUpOBaHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHUS MO XUMHYECKHM
ypaBHEHUAM (Macchl, O00beMa, KOJUYECTBA MCXOJHOIO BEILIECTBA WIIH
MPOYKTa PEAKINH MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WJIH MPOJYKTOB PEAKIIH)

3.5

CdopMHpOBaHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHYECKYIO
UH(POPMALIKIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpEICTBAa MacCOBOM




uHpopmanuu, cets IHTEpHET U Apyrue)

3.6 ChopMHUpOBAaHHOCT, YMEHUH  COONMIOMATh MpaBWIa  AKOJOTHUYECKH
11€J1€CO000Pa3HOro MOBEJACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LENSIX
COXpaHEHHsI CBOErO 3JI0POBbSI M OKPYKAIOIIeH MPHUPOIHOW CPEIbI,
0CO3HABaTh OMACHOCThH BO3/ICHCTBHS Ha )KUBBIC OPTraHU3MbI ONPEIeICHHBIX
OpPraHUYeCKUX BEIIECTB, MOHMMAas cMbica mokaszarens [1JIK (mpexenpHO
JOMYCTUMOW  KOHIIGHTPALlMU), TMOSICHAT, Ha TMpHUMepax CHocoObl
YMEHBIICHUS W NPEJAOTBPAIICHUSI UX BPEAHOTO BO3CHCTBUS HA OPraHU3M
YeJoBeKa

Tabnuua 6.2
IIpoBepsiemsble snemenThI conepxkanus (10 kiacc)
Kon IIpoBepsiemMblii 2JIEMEHT COlEpKaAHUS
1 Teopernueckre OCHOBBI OPraHUYECKOW XUMHUH
11 IIpeameTr OpraHMYEcKOW XHMMHH: €€ BO3HUKHOBEHME, Pa3BUTHE M 3HAYCHUE B

MOJIyUEHUU HOBBIX BEIIECTB M MaTepHUaioB. Teopusi CTPOCHHsS] OpPraHUYECKHX
coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHS

1.2 CrpykrypHble (OpMYJIBI OpPraHMYECKUX BeIIeCcTB. ['OMoyiorus, H30MEpHUs.
XUMHYECKast CBSI3b B OPraHUYECKUX COSUHEHMSIX - OIMHAPHBIE U KPATHBIE CBA3H.
[IpencraBienue o kinaccupuKay OpraHn4eCKX BELIECTB

1.3 Homenknarypa opraHnyeckux coeIMHEHHUH (cucreMaTHdecKasl) U TpUBHAJIbHBIE
Ha3BaHUs BAXXHEUIINX MPEICTABUTEIIECH KIIACCOB OPraHUYECKUX BEIIECTB

2 YrneBo1oposl

2.1 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH - IPOCTEHIINE
[PEJICTAaBUTENIM AJKAHOB: (PU3WYECKHE M XUMHUYECKHE CBOMCTBA (peakuuu
3aMeIIeHusl U TOPEHUs ), HaX0XKJIEHHE B IPUPOJIE, OTyYeHUEe U IPUMEHEHHE

2.2 AJIKEHBI: COCTaB W CTPOCHWE, TOMOJOTUYECKHH psif. DTUIEH W TPOMWICH -
MpOCTEHIINe MPEACTABUTENN aIKEHOB: (DU3MUECKHe M XHUMHYECKHE CBOWMCTBa
(peakuu TUAPUPOBAHMS, TaJOTEHUPOBAHUSA, THApPATAIlMH, OKHUCICHUS |
MOJIMMEPU3AIUN ), TOJTyYEHNUE U TPUMEHEHUE

2.3 Anxanuensl: OyragueH-1,3 u MetwnOyranueH-1,3: cTpoeHue, BakHEHIINe
XUMHYECKHE CBOWCTBA (peakmus moiauMepu3anun). [loydeHne CHHTETHIeCKOTo
Kay4yyKa U pe3HUHBI

2.4 AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHMsSI, TOMOJIOTUYECKUN psiA. ALIETHIIEH -
NPOCTEHIINKA TMpEeACTaBUTENb aJKUHOB: COCTaB, CTPOEHHE, (QU3NYECKUEe U
XUMHUYECKHE CBOIMCTBA (peakLMu THIPUPOBAHUS, TAIOTeHUPOBAHUS, THPATAINH,
TOpEHHUs), TOJTy4YeHUE U IPUMEHEHUE

2.5 Apenbl. benzon: cocrtaB, cTpoeHHE, (U3HMYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy raJoreHMpOBaHUS U HUTPOBAHUSA), IOJIYYEHHE U IpUMEHEHHE. TOIyor:
COCTaB, CTpoeHHe, (U3MYECKHEe W XHUMHUYECKHE CBOWCTBA  (peakiuu




TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJy4yeHHE M MpPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXIY YIJIEBOJOPOAAMU, NPUHAUICKAIIUMH K
pa3IM4YHbIM KJ1accaM

2.6

[IpupoiHbIe HCTOYHUKH YIIIEBOAOPOAOB. [IpUpOIHBIH ra3 U MOMyTHbIC HEQTSIHbIC
ra3el. Hedtp u ee mpoucxoxnenue. CrocoObl mepepaboTku HEPTH: TEpEeroHka,
KPEKHHT (TEPMHUYCCKHM, KaTalIuTHYeCKuil), muposu3. [IpoaykTel mepepaboTKu
HeTH, MX MPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBIN yromip u
HPOYKTBI €r0 epepaboTKH

Kchoponcoz[epmamHe OpTraHU4Y€CKUEC COCANHEHUA

3.1

[IpenenpHBIC OTHOATOMHBIE CIIUPTHI. METaHOMI U 3TAHOJI: CTPOEHUE, (PUu3nyecKue
U XUMHMYECKME  CBOWCTBAa  (peakuMd €  aKTHBHBIMM  MeTaJllaMH,
raJIor€HOBOJIOPOJAMH, TOpEHME), NpUMEHeHue. BoJoponHbie CBA3M MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBME METaHOIA U JTAaHOJA Ha OPraHU3M YEJIOBEKA.
MHoroaroMHbIe CIIMPTHI. DTUIEHIIIMKOIb U TJIMLCPUH: CTPOCHUC, (1)I/I3I/I‘~IeCKI/Ie n
XMMHUYECKHE CBOICTBa  (B3aMMOJEHCTBME €O  ILEJOYHBIMU  MeETaJlUIaMH,
KauCCTBCHHAA pPCaKlud Ha MHOIOATOMHBIC CHI/IpTLI). I[eflCTBHe Ha OpraHu3mM
yesoBeKa. [I[puMenenue raumnepruta u dTUICHIIITMKOIIA

3.2

deHouT: CTPOCHUE MOJICKYJIBI, PH3MICCKUE U XUMHYECKHE CBOHCTBA. TOKCHYHOCTh
¢denona. [Ilpumenenue penona

3.3

Anpaeruapl U KeToHbl. DopManbIeru, alleTaabAeTua: CTpoeHue, Gru3nuecKue u
XMMHUYECKHE CBOMCTBA (peakIMM OKHUCIECHUS U BOCCTAHOBIICHMS, KaUeCTBEHHbIE
peakuun), noxy4eHrue u NpuMeHeHue

3.4

OnHOOCHOBHBIE TpenieibHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAs M yKCyCHas
KUCJIOTBI: CTpOeHHe, (U3NUYecKre 1 XUMHUYECKHE CBOMCTBA (CBOICTBa, 001IMe s
Kjlacca KHUCIIOT, peakuus JTepudukanuu), TMOJydyeHHE U TPUMEHEHHE.
CreapuHOBas M OJEMHOBAsE KUCIIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBIna Kak COJIM BBICIITNX Kap6OHOBI)IX KHCJIOT, UX MOIOIIIEC JleﬁCTBHe

3.5

CnoxHbie 2GUPHl KaK MPOU3BOJIHBIE KaPOOHOBBIX KHUCIOT. ['MApPONIHN3 CIIOKHBIX
sadupos. XKupsl. 'maponus xkupos. [lpumenenue xupos. buonorudeckas poJb
KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(puKalus yriieBoJoB (MOHO-, AU- U IOJIHCAXapUIbl).
['moko3a - mpoCTeHIIMA MOHOCaXapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
duznyeckue U XuMru4eckue cBoicTBa (B3aumoseiictue ¢ ruapokcuaom menu (1),
OKHCIICHHME aMMHauHbIM pacTBOpOM oOKcuga cepebpa (I), BoccTaHoBieHue,
Opo’KeHHE TIIIOKO3bl), HAXOXJAEHHWE B MPUPOJE, MpPUMEHEHHUe, Ouoornyeckas
ponb. @orocunTe3. PpyKTO3a KaK U30MEP IIIIOK03bl. Kpaxman u 1emirono3a Kak
npuponaHbie nonuMepsl. CTpoeHue Kpaxmana U HeJuToio3bl. dusudeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaa (THIpoJIn3, KayeCTBEHHAs PEaKIs ¢ HOO0M)

A30Tcozlep>1<amne OpTaHU4YC€CKUC COCANHCHUA

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHBIC OpraHudeckue coenuHeHus. duznueckue u
XUMHYECKHE CBOICTBAa aMHHOKUCIOT (Ha MpUMepe IHIMHA). buomornyeckoe
3HauE€HUE aMMHOKUCIIOT. [lenTuabt

4.2

benkn kak mpupoAHbIE BBICOKOMOJEKYIsipHbIe coequHeHus. [lepBuunas,




BTOpUYHAs U TPETUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, JCHATYpalKs, KAUeCTBEHHBIC PEaKIK Ha OeJIKH

5 BricokoMonekynsipHble COETUHEHUS

5.1 OcHOBHbBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJMMEp, CTPYKTYPHOE 3BE€HO, CTEIEHb ITOJINMEPU3ALIUH, CPEIHSS MOJIEKYIIpHast
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH -
HOJMMEPHU3aLHsl U TOJTUKOHACH CAIHS

5.2 OKCHEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs BEIIECTB W UX IPEBPAIICHUMN:
O3HAKOMJIEHHE C 00pa3laMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4ykoB. [lonydeHre CHHTETUYECKOrO KaydyKa U PE3UHbI

Tabmuna 6.3

[TpoBepsieMmbie TpeOOBaHMS K pe3yabTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHOU porpammsl (11 kmacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNnbHOM MPOrpaMMbI CpEHEro 001Iero 00pa3oBaHus
pe3yibTaTra

1 TeopeTnueckre OCHOBBI XUMUHU

1.1 Bnagenue cucteMol XMMUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATraloNINe MOHATUS (XMMHUYECKUN SJEMEHT, aTOM, DJIEKTPOHHAS
000J10uKa aToma, s-, pP-, d-3J1eKTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJICKYJIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIApHAs Macca, MOJIAPHBI 00beM, KpHCTATUYECKas
penieTka, THIIBI XUMHYECKHX peakuuit (OKHCITHTENIbHO-
BOCCTAHOBUTEJIBHBIC, H5K30- M OSHIOTEPMHUYECKHE, PEAKIUd HOHHOTO
oOMeHa), pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIMUTHI, DIEKTPOTUTHUECKAS
JUCCOITMAINS, OKHCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM
peaKkiuu, XUMHYECKOE paBHOBECHE); TEOpUHM U 3aKOHBI (TeopHs
SNIEKTPOJIUTHYECKON  guccounuanuu, Ilepuogmueckuit  3akon ..
Mennenecna, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (HAKTOJIOTUUECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, TONY4YeHHH U OE30MACHOM HCIOJb30BAaHUHM  BaKHEUIITNX
HEOPTraHWYECKHUX BEIICCTB B OBITY U MPAKTHYECKOM AEATETLHOCTH YEJIOBEKA

1.2 CdopMUpOBaHHOCTh YMEHMHM BBISBIATH XapaKTepHble MPU3HAKU U
B3aUMOCBSI3b U3YyYEHHBIX IIOHATUHI, IPUMEHATH COOTBETCTBYIOLIUE IOHATHS
IIPU ONMCAHUU CTPOEHHS M CBOWMCTB HEOPTraHWYECKHX BEIIECTB M MX
[IPEBPALLCHN; BBISABIIATh B3AUMOCBSI3b XUMUYECKUX 3HAHUN C IIOHATUAMU
Y IIPE/ICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3 BrnaneHre OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHMS BEIICCTB U
XUMHUYECKHX  sBIICHUN  (HAONIOJCHHWE, UW3MEpPEHHe, OSKCIICPUMEHT,
MOJICIIUPOBAHUE)

14 ChopMHUpPOBAaHHOCT, YMEHUW ONpPENENsATh BAJICHTHOCTh W  CTCICHb




OKHCIICHHSI XUMHYECKHX 3JIEMCHTOB B COCTUHCHUSAX PA3IMYHOTO COCTABa,
BUJ, XUMHUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs, MeETAJIIMYecKas,
BOJIOPOJIHASI) B  COCOUHCHHUSAX, THUN  KPUCTAJUIMYECKOH  PEIICTKU
KOHKPETHOTO BEIICCTBA (aromHas, MOJICKYJISIpHAs, WOHHAas,
MeTauTnIecKas)

1.5

CdopMUpOBaHHOCTh YMEHUH OMNpENENATh XapakTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAMHEHUI

1.6

CdopMUpoOBaHHOCTH YMEHHSI KJIACCU(DUIIMPOBATH XUMHUUECKHUE PEAKITUH TI0
pa3IMYHBIM TpH3HAKaM (YUCIIy W COCTaBY pEarupyroliux BEIIECTB,
TerioBoMy 3(G(}EeKTy peakiuy, HW3MEHCHHIO CTCICHEH OKUCICHHS
2JIEMEHTOB, OOPATUMOCTH PEAKIIMHU, YIACTHIO KaTaaru3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTABIATH YPABHEHUS PEAKIUil Pa3IMIHBIX
TUIIOB, MOJHBIE M COKPALCHHbIE YPABHEHUS PEaKLUid HMOHHOrOo OOMeHa,
YUHTBIBASL YCIOBUS, IIPU KOTOPBIX ATH PEAKLIUU UAYT A0 KOHIA

1.8

ChopMupoBaHHOCTH yMEHHH TPOBOAWTH PEAKIHU, HOATBEPIKIAIOIINE
KAueCTBEHHBIM  COCTAaB  pa3jIMYHbIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM ITyTEM MOHBI, IPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILLECTB

1.9

CdopMUpOBaHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTb OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA TOCPEJICTBOM COCTABIICHUS AJIEKTPOHHOTO
OanaHca 3TUX peakluin

1.10

ChopMupoBaHHOCT ~ yMEHHHl  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON pPEeaKIK OT pa3Iu4HbIX (PaKTOpPOB

111

ChopMHUpPOBAaHHOCT, ~ yMEHUH  OOBACHATH  XapakKTep  CMEIICHUS
XMMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBHS
(mpunun Jle HlaTense)

OO0mias 1 HeOpraHU4ecKas XUuMUs

2.1

CdopMHUpOBaHHOCTH YMEHUHN pacKpbIBaTh cMbIC [leproandeckoro 3akoHa
JAN. MenneneeBa W JE€MOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLIYIO,
OOBSCHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITH

2.2

ChopMupoBaHHOCTh YMEHMH XapaKTepu30BaTh 3SJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHUX 3JIEMEHTOB | - 4 nepnoaos lleproanyeckoit cucTeMbl
XuUMHUIeckux anemeHnToB .M. MenneneeBa, ucnonbs3ys nmonsrus "s-, p-, d-
JJIeKTpPOHHBIE  opOuTaynu", '"IHepreTuyeckue ypoBHHU", OOBICHATH
3aKOHOMEPHOCTU W3MEHEHHsI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
COeMHEHUN MmO mnepuogaM u rpynnam lleprognyeckoil CUCTEMBI
xumudeckux ayemenToB .M. Meneneena

2.3

CdopMUpOBaHHOCTh yMEHUU XapakTepu30BaTh (OMUCHIBATH) OOIIME
XMMUYECKHE CBOWCTBA HEOPTaHMYECKHX BEILECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPXKJATh  CYIIECTBOBAaHME  TIEHETHMYECKOM  CBSI3U  MEXKAY
HEOPraHUYECKUMHU BEILIECTBAMH Cc MTOMOILBIO yYpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUi




2.4

CdopmMupoBaHHOCTD YMEHUI yCTaHaBIUBAaTh MIPUHA]JIEKHOCTD
HEOpPraHMYECKUX BEIIECTB [0 KX COCTaBy K OIPEIEICHHOMY KJaccy
(rpynmne) coeauHEeHHH (IIPOCThIE BEIIECTBA - METAIBI U HEMETaJlIbl,
OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIIOIB30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJIEHUS] (OPMYJT BELIECTB U YpPaBHEHUH XMMHUYECKHUX peaKLuii,
cucremarnueckyro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OT/JEJIbHBIX HEOPraHMYeCKUX BeLIeCTB (yrapHblii ra3, yrJIeKUCIbIH TIas,
aMMHUaK, raiieHasl U3BeCTb, HEralleHasi U3BEeCTb, IUTHEBAS COAA, MUPUT U

Apyrue)

2.6

CdopMupoBaHHOCTh YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB Pa3IMIHBIX KIIACCOB,
NOJTBEPXK/IaTh  CYIICCTBOBAHME  T'CHETHYECKOH  CBSI3U  MEXIY
HEOPTaHWMYECKUMU BEIICCTBAMH C MTOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XMMUYECKUX PEAKITHIA

2.7

ChopMupoBaHHOCTh YMEHHUH IUIAHHUPOBATH W BBIIOJIHITH XMUMHUYECKHN
SKCIIEPUMEHT (pa3lioKeHHE TNEepOKCHIa BOJOpPOJAa B TMPUCYTCTBHH
KaTajau3aTopa, ONPEEIIEHUE CpeAbl pPAacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAJIBHOTO HHIUKATOPA, BIUSHUE PA3INYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakIuu, peakllui HOHHOTO OOMEHa, KaUeCTBEHHBIE PeaKIU
Ha cynb(haT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI, pEIICHHUE
AKCIIEPUMEHTANIbHBIX 3a7ad mno TemMaM "'Meramnel" u "Hemeramns") B
COOTBETCTBUHU C NpPaBUJIAMU TEXHUKU O€30MaCHOCTH NpU OOpallleHUuHu C
BEIIIECTBAMH U J1a00paTOPHBIM 000PYJOBAHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO  JKCepuMeHTa B (QopMmMe  3alMcu  ypaBHEHHM
COOTBETCTBYIOLMX peakuuil U (GopMyaupoBaTh BBIBOABI Ha OCHOBE 3THX
pe3ysbTaToB

2.8

ChopMupoBaHHOCT ~ yYMEHHUH  COOMIOJAaTh  NIpaBUia  IOJIb30BAHMS
XUMHUYECKOH MOCy 101 1 1abopaTOpHBIM 000pYAOBAHUEM, a TAKXKE MTpaBUIa
oOpalleHuss C BeUIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO
BBITNIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMHpPOBAaHHOCT, YMEHHH XapaKTEePU30BATh XUMHUYECKHE IPOIIECCHI,
JeXalue B OCHOBE IPOMBIIUIEHHOTO TMOJYyYEHUS CEPHOM KHUCIOTHI,
aMMHaKa, a TaKxke cOPMUPOBAHHOCTH MTPEICTABICHHUIN 00 OOIITUX HAYYHBIX
MPUHIIAIIAX | SKOJIOTHYECKHUX MPodieMaX XMMHUYECKOT0 TPOU3BOICTBA

XUMHA U KU3Hb. PacueThbl

3.1

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHYECKOM COCTaBISIOLICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpA, POJIM XHUMHH B MO3HAHUU SIBICHUN
Opupoibl, B (OPMHUPOBAHUU MBIIUICHUS M KYJIbTYphl JHMYHOCTH, €€
(GyHKIIMOHAIBHOW  IPaMOTHOCTH,  HEOOXOAMMON  Ais  pelleHus
NPAaKTUYECKUX 3a/ad U HKOJIOTHYECKM OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 3JI0pOBBIO U IPUPOJHOM cpesie

3.2

CdopMUpoBaHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
UH(POPMALIKIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHHUKAINH, ceTh IHTepHeT u apyrue)




3.3 ChopMHpPOBAaHHOCT,  YMEHUW  COONIIOAATh TPaBWJIA  SKOJIOTHYECKH
11€J1€c000Pa3HOr0 MOBEJACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LENSIX
COXPaHEHHsI CBOETO 3JI0POBbS U OKPYIKAIOIIEH MPUPOITHON CPEIbI

3.4 Oco3HaBaTh OIIaCHOCTH BO3JIEHCTBUS HA )KUBBIE OPTaHU3MBbI OIIPEIEIICHHBIX
BEILECTB, ITOHMMAas cMbica mnokasarens [IJIK, moscHATs Ha npumepax
crocoObl YMEHBILIEHHUS U IPEJOTBPALLCHUS UX BPEAHOIO BO3AEHUCTBUS HA
OpraHM3M 4€JI0BEKa

3.5 CdopMupoBaHHOCTH YMEHHUI MPOBOIUTEH BBIYUCICHHS C HCIIOIH30BAHHEM
MOHATHUS '"'MaccoBas JI0Js BEIIECTBa B pacTBOpe", 0OBEMHBIX OTHOIICHHM
ra3oB MPU XUMHUYECKUX PEAKIUSAX, MACChI BEUIECTBA WIH 00heMa T'a30B 110
U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM O0bEMYy OIHOrO U3
YYaCTBYIONIMX B PEAKIUU BEIICCTB, TEIUIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEILIECTB, IPEBPAIICHUSI U COXPAHCHHS
SHEPTUu

Tabnuua 6.4

[IpoBepsiembie aneMenThI coaepxkanus (11 kmacc)

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS

1 TeopeTnueckrue OCHOBBI XMMUHU

11 XuMu4eckuil 31eMeHT. AToM. Sipo aTtoma, W30TOMbl. DJIEKTPOHHAs 000JIOUKA.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOUTANH, S-, P-, -2JI€MEHTHI.
OcobeHHOCTH pacTpeieleHUs] SJIEKTPOHOB 10 OpOUTANIIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOJIOB. DINEKTPOHHAs KOH(UTYpaLUs aTOMOB

1.2 Ilepunonnueckuit 3akoH u Ileproauyeckas cucrema XMMHUYECKUX dy1eMeHTOB JI.H.
MenneneeBa. CBsi3b TEPHOIUYECKOTO 3akoHa W [lepuoguyeckoil cUCTEMBI
xuMuueckux anemeHTtoB .M. MenzaeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB H
0o0pa3yeMbIX MMM TPOCTBIX M CIOKHBIX BEIIECTB IO TpyNlaM U MepUuojaMm.
3Ha4YeHME NEPUOANIECKOr0 3aKOHA B Pa3BUTUN HAYKU

1.3 CrtpoeHnue BemiecTBa. XuMU4eckas cBsi3b. Buibl XuMuueckoi cBsi3u (KOBaJIeHTHas
HEMoJIsIpHas U TOJsIpHasi, MOHHAs, MeTaJunyeckasi). MloHbl: KaTHOHBI U aHUOHBI.
MexaHn3mbl 00pa30BaHUsl KOBAJEHTHOW XUMHUYECKOH CBA3M (OOMEHHBIH U
JTIOHOPHO-aKLENTOpHBIH). Bogopoanas cBsi3b

14 BanentHocTs. QHGKTPOOTPI/II_IH.TCHBHOCTB. CrerneHb OKUCICHUS

15 BemectBa MOJEKYISIPHOTO U HEMOJEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BelIeCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTALIIMYECKOUN pelieTKu. [IoHATHE O JUCTIEPCHBIX CUCTEMAX.
HctrHHbIE U KOJUIOUAHBIE pacTBOPbl. MaccoBas 1015 BEIIECTBA B PaCTBOPE

1.6 Knaccugukarus HeopraHuueckux coequHeHnii. HomeHkiaTypa Heoprann4eckux
BELICCTB

1.7 Xumudaeckas peakiusi. Knaccupukaims XMMIYECKUX PEaKIMi B HEOPTaHUYECKON




Y OpPraHU4eCKON XUMHUU. 3aKOH COXPAHEHHUS MACCHI BEHIECTB, 3aKOH COXPAaHEHUS
Y IIPEBPALLCHUS SJHEPTUH IIPU XUMUYECKHUX PEaKLUAX

1.8

CKOpOCTh peakIfu, €€ 3aBUCUMOCTh OT pa3IHnyHbIX (PaKTOpOB

1.9

OOpatumble peakiuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIHUSIONIME Ha
cocTosiHue Xxumudeckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnekrponuTtrueckas auccouuanuss. CunpHble U ciiadbie 3nekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIIasl, HEUTpabHas1, eJI0uHasl. Peakinu HOHHOTO
obmena

1.11

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCakuuun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenne HemetamioB B Ilepuonnyeckoil cucreMe XUMHUYECKUX
anementoB J[.M. MeHpaeneeBa 1 0COOEHHOCTH CTpPOEHHsI aToMOB. Du3nueckue
CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (Ha PUMEPE KUCIOPOJa, CEPHL,

docdopa u yriaepona)

2.2

XHWMHYECKHE CBOWCTBA BaXHEWUIIUX HEMETA/UIOB (TaJoreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpeMHHsS) M HX  COCOUHCHUH  (OKCHUIOB,
KHCIJIOPOJICOICPKAIIMX ~ KUCIIOT, BOJOPOAHBIX coenuHeHui). [lpumeneHue
BaXHEHIITNX HEMETAJUIOB M MX COCIMHEHHUH

2.3

Meramnsl. Ilonoxenune MeramuioB B Ilepuonnueckoil cucTeMe XWMHYECKHX
snemeHToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHMS JIEKTPOHHBIX 000J0YEK
atomMoB MetayioB. O0mue ¢usndeckrne cBoiicTBa MeTauioB. CruiaBbl METaJIOB.
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUHA METaJIJIOB

2.4

XUMHYEeCKUE CBONCTBA BAKHEHIIINX METAJNIOB (HATPUA, KaIHii, KaIbLIUW, MarHUH,
ATIOMUHHM, ITUHK, XpOM, XKeJIe30, MeIb) U UX coeauHeHui. OOmume crnocoOb
nosyueHus: MeTayuioB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPraHM4YCCKUX BCHICCTB, MPUHAICKAIINX K Pa3JINIHbIM
KJj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecrieueHUU 3KOJ'I01"I/I‘-ICCKOI71, BHCPFCTHQCCKOﬁ )51 HHIJ.[CBOfI
6C3OHaCHOCTI/I, Pa3sBUTHU MCAWULIUHBI. Iloustue o HAaYYHBIX MCTOAAaxX IMO3HAHHWA
BC€IICCTB U XUMHNYCCKHNX pCaKI_[I/Iﬁ

3.2

[IpencraBinenuss 00 OOIMMX HAYYHBIX MPUHIIUNAX MPOMBIINIJICHHOTO MOyYeHUs
BOKHEHMIIMX BemecTB. UenoBeKk B MUPE BEHIECTB M MAaTEPHUAJIOB: BAKHEHIIWE
CTPOMUTEIBHBIE MaTepUalIbl, KOHCTPYKLIMOHHBIE MAaTepHalbl, KPACKU, CTEKIIO,
KepamMuKa, MaTepuaibl ISl AJIEKTPOHHUKH, HAHOMATEpHallbl, OPraHUYECKUE U
MUHEpATbHBIC yIOOpEHUS

3.3

XuMHUS W 300pOBbE YEJOBEKAa: IMPABUJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
MIpenaparoB, MpaBuiia 0€30MaCHOTO UCTIOIL30BaHMSI TIPEMApaToOB OBITOBONM XUMUHN
B IOBCEIHEBHOMN KU3HHU




7. MHcnoab3yemblii mnepedyeHb (KOAM(PHUKATOP) TMNpoOBepsieMbIX TPeOOBaHUH K
pe3yJbTaTaM OCBOECHHUSI OCHOBHOW 00pa3oBaTe/ibHOIl NPOrpaMMbl cpeaHero  00mero
0o0pa3oBaHusi U 3JJIEMEHTOB COJEP/KAHUSL /ISl INPOBEJEHUs] €JUHOI0 IoCyIapCTBEHHOIO
IKk3aMeHa mo xumun (najxee - EI'D mo xumumn)

Tabmuna 7.1
[TpoBepsiembie Ha EI'D 1o xuMuu TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl
cpenHero odmiero oopa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS

IPOBEPSEMOTO | OCHOBHOW 00pa30BaTeNIbHON MPOTPaMMBbI CpeHero o0mero o0pa3oBaHus
TpeOOBaHUS

1 Bnagenue cucteMoil XUMHYECKUX 3HaHI/II>'I, KOTOpasa BKIKOYaCT:

1.1 OCHOBOIOJIATAIONINE TMOHATHS (XUMUYECKHI JJIEMEHT, aToM, H30TOIIbI,
3JIEKTPOHHAsT 000JI0YKa aroma, s-, P-, 0-3JeKTpOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE U BO30YXKJIEHHOE COCTOSHHE aroMma, HOH, MOJIeKYya,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIICHHUS, XUMUYECKas
CBs3b (O~ u M-CBA3b | kpaTHBIE CBSA3M), TMOPHUAM3AIIMS aTOMHBIX OpOUTaJIeH,
KpUCTAJUTMYECKasi PeIIeTKa, MOJb, MOJISIpHAs Macca, MOJISPHBIN 00BeM,
MOJISIpHasl KOHIIEHTpPAIIUs, PACTBOPHI (MCTHUHHBIE, AUCIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YTJIEPOIHBIN cKeneT, (GyHKIMOHAIbHAs TpYIINa,
paauKan, W30Mephl, CTPYKTypHas (opmyrna, uzomepus (CTpyKTypHas,
reoMeTpuueckas (Iuc-, TPaHCU30MEpHsl), TOMOJIOTHYECKUH Psiji, TOMOJIOTH,
YTIEBOIOPOABI, KUCTIOPOI- U A30TCOEPKAIINE COSAMHEHUSI, ONOTOTHYECKU
aKTHBHBIC BellecTBa (YIJIEBOIBI, KHUPHI, OEIKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHMS, KPEKUHT,
pudopMHUHT, THUTIBI XUMHUYECKHIX peakuuii (oKuCAUTENHHO-
BOCCTAaHOBUTENBbHBIE, H5K30- W DJHIOTEPMHUYECKHE, DPEaKIHH HOHHOTO
oOMeHa, TOMO- U TE€TepOTeHHbIC, OOpaTUMbIE U HEOOpAaTUMBIE), PacTBOP,
DIIEKTPOJIUTHI,  HEINEKTPOIUTHI,  AIEKTPONUTHYECKas  JAUCCOIHAIIHS,
CTENEHb JUCCOIMAIINU, OKHCJIHUTENb, BOCCTAHOBUTEb, DSJIEKTPOJIH3,
CKOPOCTh XUMHUYECKOW PEaKIIUU, XUMUIECKOE PABHOBECHE)

1.2 TEOPHUH U 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOCHUS OPTAaHMUECKUX BEIIECTB
AM. bymiepoBa, Teopus  DJIEKTPOIUTHYECKOM  TUCCOIHAIUH,
[lepnonnueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHsS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XHMHH, MHPOBO33PEHUYECKHE
3HAHHUs, JIEKAIIME B OCHOBE NMOHUMAHHUS NPUYMHHOCTH U CUCTEMHOCTHU
XAMHYECKUX SIBJICHUH, COBPEMEHHBIE TMPEACTABICHUS O CTPOEHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaMOJIEKYJISIPHOM YPOBHSX

1.3 MMpEaACTaBJICHUA 0 MEXaHu3Max XUMHUYCCKUX peaKuHﬁ,
TEPMOANHAMHUYCCKUX U KMHCTUUCCKHUX 3aKOHOMCEPHOCTAX HMX IIPOTCKAHMA,
0 XUMHUYCCKOM PABHOBCCHHU, NJUCIICPCHBIX CUCTEMAX

14 (aKTOJIOTUYECKHE CBEIECHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUU W
6C3OHaCHOM HUCITIOJIB30BaHUU BaXHEUIIINX HCOPTaHNYCCKUX n
OpPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON JCATEITHHOCTH YeJIOBEKA




1.5

olurye Hay4yHble MPUHIMIIBI XUMHUYECKOTO IMPOU3BOJICTBA (Ha MpUMEpe
IIPOM3BOJICTBA CEPHON KUCIIOTHI, aMMHaKa, METaHOJIa, TepepaboTKH HEPTH)

CdopMUpoOBaHHOCTH YMEHHUIA BBISBIISTH:

2.1

XAPaKTCPHBIC MMPU3HAKU W B3aUMOCBA3b U3YYCHHBIX HOH?ITI/II?I, IpUMCHATH
COOTBETCTBYHOIIME TIIOHATHUA IIpU OIKMCaHWUH CTPOCHHUA U CBOMCTB
HCOPTaHUYCCKUX U OPraHNvYCCKUX BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TOHATHAMH W TPEJICTaBICHUSIMHU
JIPYTHX TPEAMETOB NJsi 0oJiee OCO3HAHHOTO TMOHUMAHUS U OOBSICHCHHUS
CYIIIHOCTH MaTE€pPHAIBHOTO IMHCTBA MUPA

C(bOpMI/IpOBaHHOCTL YMCEHHSA UCITIOJIB30BATh:

3.1

HAaUMEHOBAHMS XMMHYECKHUX COCJMHEHUH MEXKIYHApOAHOTO COH3a
T€Op€TH‘I€CKOfI nu HpI/IKJIaIIHOfI XUMHUHU N TpI/IBI/IaJII)HI)IG Ha3BaHHUA BECHIICCTB,
OTHOCSIIIUXCS K M3YyYEHHBIM KJIaCCaM OPraHUYEeCKHUX M HEOPTaHUYECKHX
COCIMHEHUH

3.2

XUMHYECKYI0 CHMBOJIMKY ISl COCTaBJiCHHS (HOPMYIT HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPALICHHBIX U
CKeJIETHBIX ) (hOpMYIT OPTraHNMYECKHIX BEIIECTB

CdopMupoBaHHOCTH YMEHHS KJIACCU(DUITUPOBATS:

4.1

HCOPTaHUYCCKUEC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBaHUA H
KpUTCPpUHN IJIA KHaCCI/I(I)I/IKaL[I/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpTraHHU4YC€CKUC BCUICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H
KpUTCPUUN TJIA Knaccmi)mcaunn HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3TUYHBIM TpU3HAKaM (YUCIY M COCTaBY pearupyrollnx BeHIeCTB,
TerioBoMy dS(QexTy peakiuu, H3MEHEHUIO CTEIEeHEW OKHUCICHHS
AIIEMEHTOB, 0OPATUMOCTHU PEAKIINH, YUACTUIO KaTalnu3aTopa)

CdopMUpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSTHUM) i MOHOB XMUMHYECKUX
sanemeHToB | - 4 nmepuonoB Ilepuoguueckoit cucrems! [[.1. Menneneesa u
WX BaJCHTHBIE BO3MOKHOCTH, HCIIONIB3YS TOHATHS S-, P-, -3JIEKTPOHHBIC
opOUTaNK, SJHEPTeTUIECKIE YPOBHU

ChopMupoBaHHOCTH yMEHUS OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM COEJUHEHHH IO
[IepUOJIaM U Ipymnmam

ChopMupoBaHHOCTh YMEHHUS COCTABIATh YPABHEHHSI XMMUYECKUX PEaKIIHii
Y PACKpBIBaTh UX CYIIIHOCTH:

7.1

OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIIMH TOCPEACTBOM COCTABIICHHS
AIIEKTPOHHOTO OallaHCca 3TUX PeaKIui

7.2

YPaBHEHHs peakUWi pa3IMyYHbIX THUIIOB; IIOJHBIE U COKpAILlEHHBIE
YpaBHEHHUS peaklUuii HOHHOTO OOMEHAa, YUUThIBasl YCIOBUS, IPU KOTOPHIX
9T peakLUy UAYT 10 KOHIIA




7.3

peakIMii TUIPOJU3a, PEaKIHi KOMIUIEKCOOOpa3oBaHus (Ha mMpuUMepe
TUIPOKCOKOMILICKCOB IIMHKA ¥ aJTFOMUHUS)

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIPUMEpPAX XapakTep 3aBUCUMOCTH PEAKLIHUOHHOU
CIIOCOOHOCTH  OpPraHMYECKHUX COEAMHEHUHl OT KpaTHOCTM M THIA
KOBaJIEHTHOM CBsA3M (O~ u T-CBA3N) B3auMHOIrO BIMSIHUS aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOEHHOCTEH peanu3anuy pa3InyHbIX
MEXaHU3MOB IIPOTEKAHNS PEeaKIUN

8.2

XapaKkTepHble XMMHMYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMMU
HKCIIEPUMEHTAMM U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMUpOBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U BaKHEHIIHE
CBOICTBA BEUICCTB, MPUHAICKAIIIX K OTMPEICICHHBIM KJIacCaM U FPyIIIaM
coenquHEHUN  (NIPOCThIE  BEIICCTBA, OKCHJABI, THUAPOKCHIBI, COJIH,
YIJIEBOAOPOBI, IPOCThIC 3PHUPBI, CIUPTHI, (PEHOIIBI, aJTbICTH/IbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CJIOXHBIC 3(UPHI, KUPBI, YIJICBOABI, AMHUHBI,
AMUHOKHCIIOTBI, OSIIKH)

10

CdopMUpOBaHHOCTh YMEHHUS MPOBOAUTH PAacCUYEeThl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSAM XHMHUYECKHUX PEAKIUH C HCIOIb30BAHUEM
(bu3nYECKUX BETUYHH:

10.1

Macchl (00beMa, KOJTMUeCTBA BEIIECTBA) MPOAYKTA PEeaKIUU, €CIH OJIHO U3
HMCXOJHBIX BEIIECTB JAaHO B BHUJIE PacTBOpa C OMNPENEIICHHOW MacCOBOM
JIOJIeN pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MMPUMECH )

10.2

MacCOBOM MJIH 00bEMHOM A0JI1, BbIXOJa NPOAYKTAa peaKun

10.3

TEIUIOBOTO AP deKTa peakuui

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

M0 HAXOXACHUIO XUMUYECKOM (hOpPMYJIbI BEIIeCTBa

11

Brnanenue cucteMoll 3HaHMI O METOJAX HAYYHOTO IO3HAHUS SIBJICHUUN
MPUPOJIbI, UCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax MU YMEHHE MPUMEHSTH
ST 3HAHUS TPU SKCIEPUMEHTAIHBHOM HWCCIICIOBAHWN BEIIECTB W JIS
OOBSICHEHUS XUMHYECKHX SBIICHUH, HWMEIONMX MECTO B MPHUPOJE,
MPaKTUYECKON JEATETLHOCTH YEJIOBEKA U B TIOBCETHEBHON KU3HU

12

CdhopMHUpOBaHHOCTH YMEHHUSI TPUMEHSATH (MCTIOIb30BaTh) 3HAHUS O COCTaBE
U CBOMCTBaxX BELIECTB JJs DKCIEPUMEHTAJIbHONW IIPOBEPKU TMIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKAHMS XMMHYECKUX PpEaKIUuil |
IIPOTHO3MPOBAHUS BO3MOJKHOCTEM MX OCYIIECTBIICHUS; CHUCTEMHbBIE
XUMHUYECKHE 3HAHMUS Uil OOBSACHEHUS U TMPOTHO3WPOBAHUS SIBJICHUM,
MMEIOIINX €CTECTBEHHOHAYYHYIO MPUPOAY; AN HPHUHATHS TPAMOTHBIX
perieHuit mpoOieM B CUTYallusIX, CBSI3aHHBIX ¢ XUMUEH

13

CdopMUpoOBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (MOJIYyYEHUE W M3YUYEHHE CBOMCTB HEOPraHUYECKHX U
OpraHMYECKHUX  BEIIECTB, KayeCTBEHHbIE PEaKIHH  YIJIeBOJIOPOAOB




Pa3MUYHBIX KJIACCOB M KHCIOPOACOJEPIKAIINX OPraHWYeCKUX BEIIECTB,
pelIeHne HKCIEPUMEHTAIBHBIX 33Ja4 10 PACIO3HABAHUIO HEOPTaHMUECKUX
U OpraHWYeCKHMX BEIIECTB) C COONIIOJCHHEM TMpaBWI OE30MacHOTO
oOpamieHuss ¢  BemeCTBAMH U JaOOpaTOpHBIM  00OpPYIOBaHHEM;
(GopMyIHpOBaTH LIENMH UCCIECIOBAHUS; MIPEICTABIATh B Pa3InUHON (hopme
pe3yibTaThl  AKCIEPUMEHTA, AHAJIM3UPOBAaTh M OLEGHUBATh  UX
JIOCTOBEPHOCTD

14 ChopMUpOBaHHOCTh yYMEHHUSI OCYIIECTBIIATH IICJICHANPABICHHBINH MOUCK
XUMHUYECKON MH(pOpPMAIMU B PA3TMYHBIX UCTOYHUKAX (HaydHas U yuyeOHO-
Hay4Has JTUTeparypa, CpeaCcTBa MaccoBOr nHpopmanuu, ceTb HTepHET 1
Ipyrue), KPUTHUECKH AaHAJM3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
nepepadaTbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOW
yueOHOM 3aaueit

15 ChopMupoBaHHOCT ~ YMEHHS IPOTHO3UPOBATh, AHATU3UPOBATH U
OIICHUBAaTh HWHOOPMAIUIO C TO3MIMH JKOJOTUYECKONW O€30macHOCTH
MOCJIC/ICTBUIM OBITOBOM M TPOM3BOJCTBEHHOM JEATEIILHOCTH 4YEJIOBEKa,
CBA3aHHOM C TmepepaboTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUU
OCO3HABaTh OMACHOCTh BO3JICMCTBHS HA KUBBIE OPraHU3MbI ONPEICIICHHBIX
BEILLECTB, IIOHMMAas CMBICI T[IOKa3areias MpeAeslbHOW JIOIMYyCTUMOU
KOHIIGHTpPAIlMK, W TMOSACHATh Ha MpUMEpax CIOoCcOObl YMEHBIICHHUS U
MPEOTBPAIEHUS] UX BPEAHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA

Tabmuma 7.2
[TepeueHs 31eMEHTOB coepkaHusl, poBepsieMbIx Ha EI'D no xumun
Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS
1 TeopeTnueckne OCHOBBI XUMUU
11 Crpoenne BemectBa. CoBpeMeHHas MOJENb CTpPOEHHs aroma. PacnpeneneHue

AJIEKTPOHOB 10 JHEPreTMYecKUM ypoBHSAM. Kilaccupukanus XuMHUYECKHX
aneMeHTOB. OCOOCHHOCTH CTPOCHUSI SHEPTEeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
31eMeHTOB). OCHOBHOE M BO30YXJACHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAas
KOH(UTrypanus aroMa. BaqeHTHbIE JIeKTPOHBI

1.2 Ilepuonuueckas cucremMa xumudeckux dnemeHtoB J[.M. Menneneesa.
®usnyeckuit cmbica [lepuogmueckoro 3akona .M. MenneneeBa. IlpuunHbl u
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEAUHEHUM M0 IEPHOIaM
W TpynmaMm. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB IIPOCTBHIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHHM, BBICIIUX OKCUIOB U THUIPOKCHJIOB

1.3 BanentHocTs. 9HeKTp00TpI/IL[aTCHBHOCTB. CrerneHb OKUCICHUS

1.4 Buasl xumudeckoil cBsi3u (KOBaJeHTHAs, MOHHAs, METAJNTMYECKAsl, BOAOPOAHAS) U
MEXaHU3MBbI ee¢ 00pa3oBaHHUs. MeXMOJIeKyIsIpHbIE B3auMOJeicTBUsA. BemecTtBa
MOJICKYJIAPHOTO W  HCEMOJICKYIIIPHOTO CTPOCHUA. Tuner KpUCTATNIMICCKUX
pemeTok. 3aBUCMMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTALINYECKON PEIIETKH

15 Xumudaeckas peakius. Knaccuduxaius XMMIYECKUX PEaKIi B HEOPTaHUIECKOM




Y OPraHUYECKOW XUMHUU. 3aKOH COXPAHEHHS MaCChl BEILIECTB

1.6 CKopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7 Tennobie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHYECKUE YPAaBHCHHS

1.8 OOpatumble peakuuu. XuMUYecKoe paBHOBecue. DakTOpbl, BIMSIOLIME Ha
cocTosiHMe XuMuueckoro pasHosecus. [Ipunuun Jle llarense

1.9 OnektponuTtnueckas auccouuanus. CuibHble U cinabbie snexkTponauTsl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHCIas, HEWUTpaipHas, IienouyHas. CreneHb
quccounuanuu. Peakium nHoHHOro ooMeHa

1.10 |T'mpponus coseir. MonHoe mpousBeneHune Boabl. Bomopoausiii mokaszarens (pH)
pacTtBopa

1.11 | CnocoObl BeIpakeHUS KOHIICHTPAIIMKA PACTBOPOB: MacCcoBasi J0JIs1 PACTBOPCHHOTO
BEILECTBA, MOJISIpPHAsI KOHIIEHTpalus. HachllieHHbIE 1 HEHACBIIEHHBIE PACTBOPBHIL,
pactBopuMOCTh. KpucTtammoruaparsl

1.12 | OkuCIUTEIIEHO-BOCCTAHOBHUTEIbHBIC peakiuu. [loBeeHne BEmecTB B cpelmax ¢
pa3HbIM 3HaueHueM pH. MeTofbl aekTpoHHOT0 OanaHca

1.13 |DnexTponau3 pacTBOPOB U PACILIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMHH

2.1 Knaccudukanus Heopraunueckux coequHeHnil. HomeHknatypa Heopranndeckux
BELIECCTB

2.2 XUMHYEeCKUE CBOMCTBA BAKHEHIIIMX METAJNIOB (HATPUA, KaIHii, KaIbIIUNA, MarHU,
ATIOMUHHM, ITUHK, XpOM, XKeJIe30, MeIb) U UX coeauHeHui. OOmme crnocoOb
MOJIYYEHHUS] METAJJIOB

2.3 XYUMHYECKHE CBOMCTBA BaKHEWUIIMX HEMETa/NIoB (TaJoreHOB, Cepbl, a30Ta,
docdhopa, yriepoma W KpEeMHHUS) U HX  COCAUHEHUH  (OKCHIOB,
KHUCTIOPOJICOIEPKAIIUX KUCIIOT, BOJAOPOIHBIX COSAMHEHUI )

24 ['eneTnyeckasi CBsI3b HEOPTAHMUECKUX BEIIECTB, MPUHAAIEKAIINX K PA3TUUYHBIM
KJlaccam

2.5 Unentudukanus HeopraHMdeckux coeAuHeHui. KadecTBeHHble peakiuu Ha
HEOPTraHWYECKUE BEIIeCTBA U UOHBI

3 OCHOBBI OPraHUYECKON XUMHUH

3.1 OCHOBHBIE TIOJIO)KCHHUSI TEOPHUU XHUMHYECKOTO CTPOEHUS OPTraHUYECKHX
coenquHeHuil A.M. bytiepoBa. YrinepoaHslii CKEIET OPraHUYECKOW MOJIEKYJIBI.
KpaTHOCTb XMMHYeCKO# cBs3u, O- m T-CBA3U, sp- sp?- sp-rmGpuamsanum
opOuTaneit aToMOB yriiepojia. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO
cTpoeHus mMoJiekyil. ['omonoru. ['omonoruyeckuit psa. Mzomepus u uzomepsl

3.2 [Tonsitue o pynkuonansHOM Tpymme. OpueHTannoHHbIe 3P GEKTh 3aMecTUTENeH

3.3 [IpencraBnenne o KiacCUpUKAIMU OpraHWYECKUX BemecTB. HomeHkmarypa

OpraHWYECKUX COCIMHEHMM (CHCTEMaTU4yecKas) W TpPUBHAIbHBIE Ha3BaHUs




BaKHEHIITNX Hpe,I[CTaBPITeJIefI KJIaCCOB OPraHMYCCKNX BCIICCTB

3.4

CBo0OOAHOpaAMKAIBHBIN U HOHHBIM MexaHU3MbI peakuuu. [lonsaTre o Hykieoduie
u snexTpoduie. [IpaBuno Mapkosaukosa. [Ipasuiio 3aifieBa

3.5

Ankanbpl. XMMHUYECKHE CBOMCTBA AJKAHOB: IaJIOTEHUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUECKOE pA3JIOKEHHE, KPEKHHT, H3oMepusauus, ropenue. llomydenue
ankanoB. L{uknoankansl. Crieruduka CBOHCTB IIUKIOATKAHOB C MaJIBIM pa3MepoOM
nukia. Peakiuu npucoeuHeHNs U paiuKalbHOTO 3aMEIleHHUs

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: peaKkLUU IPUCOEIUHEHUs (TaJloreHUpOBaHUE,
THJIPUPOBAHUE, TUAPOraIOTCHUPOBAHUE, TUApaTalus), TOPEHUs, OKHUCIECHUS U
nojauMepu3ayy. IIpoMellluieHHBIE M J1A0OPATOPHBIE CIIOCOOBI  MOJTYyYCHHS
aJIKEHOB

3.7

Ankaguensl. XUMHYECKHE CBOMCTBA AalIKaJUMEHOB: PEAKLHMHM IPUCOCIUHECHUS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TOpPeHMs] U nojaumepusanuu. IlomyueHue
aJIKaJueHOB

3.8

AnkuHbI. XUMHUYECKUE CBOWCTBA: PEAKLMU MPHCOCAUHEHHs (TaJloreHUpOBaHHUE,
TUAPUPOBAaHUE, TUJpaTalus, T'MAPOraJloréHUPOBaHME) KaK CHOCO0 IMOIy4eHHUS
HOJMMEPOB U JPYTUX MOJE3HbIX MpOAYKTOB. Peakumu 3amemenus. ['openue
aleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHU IS CBAPKU U PE3KU
metasuioB. [IpuMenenue anerusieHa

3.9

Apenbl. XUMH4ecKHe cBOICTBa O€H30J1a: peaKIMU 3JIEKTPOPUIBLHOTO 3aMELCHHUS,
npucoeAuHeHus (TUOpUpoBaHME, TaJoreHUpoBaHue). Peakuus TOpeHHs.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB ToIyoa. [lonydenue 6ensona. OcoGeHHOCTH
XUMHYECKHX CBOWCTB cTupoia. [Tonnmepusanus cruposna. CiocoObl MOydyeHus U
IIPUMEHEHNE apOMaTHYECKHUX YIJIEBOJOPOI0B

3.10

Cnouptel. IlpenenbHble  OAHOATOMHBIE CHUPTHL. XHMMHYECKHME CBOMICTBA:
B3aUMOJICICTBME C  HATpUeM KaK CIOCO0  yCTAaHOBIIGHUS  HAJWYUs
THUAPOKCOTPYIIBI, €  TaJOreHOBOJAOPOJAaMH  Kak  CIOCO0  MONy4eHHUS
pacTBOpUTENCH, BHYTPU- U MEXKMOJEKYIISIpHAs AeruapaTanus. Peakius ropeHus.
[Tonmyuenue sTaHona: peakuuss OpOXKEHHs TIIIOKO3bI, THUApATallUsl DSTUJICHA.
DTHUIICHTJINKOJh W TJIMIEPUH KaK MPEJCTAaBUTEIU TMPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enos. XuMmMuueckue cBoicTBa (peHona (peakuuu ¢ HaTpUeM, THIPOKCHIOM
HaTpusd, Opomom). [lonyyenue denona

3.12

Anpaeruapl. XUMHUYECKHE CBOWCTBA MPEJACTbHBIX allbJIETHAOB: THAPUPOBAHUE;
KayeCTBEHHbIE pPEaKUMU Ha KapOOHWIbHYIO rpymmy (peakius ''cepeOpsHOro
3epkana", B3aumozeiicteue ¢ runpokcuaom meau (II). [lomydyenue npeaenbHbIX
aIbJIETU/IOB: OKHCJIEHUE CIUPTOB, TUApaTaluus aueTuieHa. AIIETOH Kak
IpeJCTaBUTENb KETOHOB. OCOOEHHOCTH PEAaKLIUU OKUCIIEHUS alleTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XHWMHYECKHE CBOMCTBA TMPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOMCTB MypaBbUHON KHCIIOTHI.
[TomydyeHue mnpeaenpbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIICHUE
AJIKaHOB, AJIKCHOB, HepBI/I‘-IHBIX CHI/IpTOB, AJIIbACTUIOB. BI:ICIJ_II/IG Hpe;[eanLIe )41
HelpeaebHbIe KapOOHOBBIE KHCIOTHI




3.14

Cnoxubie 23¢upsI ¥ KUPBL. CITOCOOHI MOTYUYEHUS CIIOKHBIX 3PupoB. OOpaTUMOCTh
peakiuu drepudukanuu. IlpuMeHeHHE CIOXHBIX J(QHPOB B TMHUIICBOW H
nap®OMepHOH MPOMBINUICHHOCTH. JKUPBI Kak CIIOKHBIE A(UPHI TIUICPUHA H
BBICIIUX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA KHUPOB: THIPUPOBAHUE,
OKHCIICHHE. ['MaApOoin3, WM OMBUICHHE, )KHPOB KaK CHOCOO MPOMBIIIICHHOTO
TOJTyYeHHs. COJNeH BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KakK COJM BBICHINX
KapOOHOBBIX KUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIFOKO3Bl: pEAaKIUUM C Y4YaCTUEM CIHPTOBBIX H
aNbJICTUIHON TPYII U MOJOYHOKHCIIOe OpokeHue. [IpuMeHeHue ritoko3bl, ee
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuasl: caxapos3a, MajabTo3a.
BoccranaBnuBaroomuye M HEBOCCTaHABIMBAIOIIME aucaxapuisl. [uaponus
nucaxapunoB. Ilomucaxapunel: kpaxmai, riaukoreH. CTpoeHue MakpOMOJIEKYI
Kpaxmaja, TJIMKOTeHa W IeJUTioo3bl. (Du3nyeckue CBOMCTBA KpaxMmana U
LEJUTI0JI03bl. XUMUYECKHE CBOMCTBA Kpaxmalia: THAPOJIN3, KAYeCTBEHHAs PeaKIus
C MOJOM. XUMHUYECKHE CBONCTBA ILEJUTIOJIO3BI: TUAPOJIM3, MOJy4YeHHE 3(PUPOB
1esuTro103bl. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEJK)

3.16

AMHHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUSA: PEAKIMU C BOJOW, KHUCIOTaAMHU,
peakinus TOpeHHs. AHWIWH Kak IPEACTaBUTEIb apPOMATHYECKUX aMHUHOB.
XUMHUYECKUE CBOMCTBA aHUJIMHA: B3AUMOJICUCTBHE C KUCIOTaMU, OpOMHOM BOJIOM,
okucienue. [lonydyeHre aMUHOB aJKUIMPOBAHUEM aMMHUaKa U BOCCTAHOBJIEHUEM
HUTPOIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMHMHOKHUCIOTBI M OelnKh. AMHUHOKHUCIOTHI Kak amM{OTEpHbIE OpPraHUYECKUe
coenquHeHUsi. OCHOBHBIE AMUHOKHUCIOTHI, OOpasyromue Oenku. XHUMHYECKHe
CBOMCTBA OCJIKOB: TUJIPOJIN3, IEHATYpallUsl, KaueCTBEHHBIC (I[BETHBIC) PEaKIIMK Ha
Oenku

3.18

CrpoeHrne M CTpPYKTypa IOJHMEPOB. 3aBHCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHus: Mosiekyd. OCHOBHBIE CHOCOOBI IOJYYEHHS BbICOKOMOJIEKYISIPHBIX
COEMHEHUI: peakluu NOJMMEpH3alMyu U MoJuKoHJeHcauuu. Knaccudukarms
BOJIOKOH

3.19

Nnentudukanus opraHUYECKUX coeAMHEHUH. PeleHne sKcrepuMeHTaTbHBIX
3a71a4 Ha paClO3HABAHUE OPraHUYECKUX BEILECTB

3.20

I'ereTmueckast CBI3b MCKIAY KilaCCaMU OpTraHUYCCKUX CO@)II/IHGHI/IIZ

XUMHS U KU3Hb

4.1

Xumusi B TOBCEAHEBHOW >Kn3HHU. [IpaBuna Oe3omacHOW pabOTHl C EIKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

4.2

XuMus U 310p0oBbe. XUMUS B MEAULMHE. XUMUS U CEINBCKOE X035IMCTBO. XUMUS B
MPOMBINIIEHHOCTH. XHUMHUS U 3HEPreTUKa: MPUPOJHBIN U MOMYyTHBIA HEPTSIHON
ra3bl, UX COCTaB M ucmoyib3oBanue. CoctaB HepTU U ee nmepepadoTka (MIPUPOIHBIE
HMCTOYHHKH YTIIEBOJAOPOJIOB)

4.3

XUMHUS W DKOJOTHS. XHUMHYECKOE 3arps3HEHUE OKPYKalolIel cpeabl W €ro
nocnencteus. Oxpana ruapocdepsl, MOUBbI, atMocdepsl, Giopbl U (GayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTX0M0B M MOOOYHBIX MPOIYKTOB.
AJNbTepHATUBHBIE UCTOYHUKU YHEPTUU




4.4

OO01ue mpencTaBieHHUs] O MPOMBIIUIEHHBIX CHOCO0AaX IMOJYYEHUS XUMUYECKHX
BELIECTB (Ha MpUMEpPE IPOU3BOJCTBA aMMMaKa, CEpHOW KUCIOThbI). UepHas u
uBetHass  Merauryprus.  CTEKI0 WM CWIMKaTHas  IPOMBIIUIEHHOCTb.
[TpombiienHass ~ opranuueckas  xumus.  Cplpbe 118 OpraHM4ecKou
MIPOMBIIUIEHHOCTH

5 Turmel pacyeTHBIX 3a/1a4

5.1 PacueTsr macchl BemiecTBa WM 00ObE€Ma Tra3oB IO H3BECTHOMY KOJHWYECTBY
BEIIIECTBA, MACCe WM 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIICCTB

5.2 Pacuets! TermoBoro addexra peakiuu

5.3 PacueTsl 00bEMHBIX OTHOIIICHUM Ira30B MPU XUMHUUECKUX PEaAKITUIX

54 Pacuetsr macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CITU OTHO
U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH )

5.5 Pacuersl MaccoBoil miaM 00BEMHOW J0NM BbIXOAA HPOAYKTAa PpEAKLUU OT
TEOPETHYCCKH BO3MOXKHOTO

5.6 Pacuersl Maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIIA OTHO
M3 BEHIECTB JaHO B BHJIE pPacTBOpa C ONPEACICHHONM MacCOBOM JOJer
PacTBOPEHHOT'O BEIIECTBA

5.7 Pacuetsi ¢ wucnonb3oBaHMEM TOHATUH  "MaccoBasg jgons", '"MomspHas
KOHIIeHTpanus", "pacTBOPUMOCTD"

5.8 Haxoxnenne MonexkyasipHoi (opMynbl OpraHMYECKOro BellecTBa IO €ro

IJIOTHOCTA M MAacCOBBIM JOJIIM JJIEMEHTOB, BXOIAIIUX B €r0 COCTaB, WU IO
IIPOJTYKTaM CrOpaHUs




