HNomnomuaenus B [punoxxenne Nel. 19 Conepxarensroro pasznena OOIT OOO «Pabouas mporpamma
yuebHoro npeamera «XUMUS»

1. lononHuTh pabouyro MporpaMMy paszziesiaMu S5-7 CIEIYIOIIEro COepKaHUs:

S.I1oypouyHoe IIAHUPOBAHUE

8 KJIACC Taoauna 5.1
KomnuectBo
Jlj;ln Tema ypoka YacoB Ha
MIPAKTUICCKHE
paboThl
1 [Tpeamet xumun. Pois XUMUH B )KM3HU YEJIOBEKa. 0,3
2 Tena u BewmecTBa 0,3
3 [TousaTre 0 MeETOAaX TO3HAHUS B XUMUH 0,3
4 [IpaxTuueckast padora Ne 1 «IIpaBuiia paboTsl B 1aOOpaTOpUH U IPUEMBI 1
oOpaitieHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM
5 YucTele BemecTBa U cMecr. CriocoObl pa3ieieHus: cMecei 0,3
6 [Tpaktrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUUCTKH 1
MOBAPEHHOM COJIN)»
7 ATOMBI 1 MOJIEKYJIBL. TaliHa c108a «KOPPYRUUSAY 0,3
8 XUMUYECKHUE TIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHUECKUX DJIEMEHTOB 0,3
9 [TpocThie U CIIOXKHBIC BEIIECTBA 0,3
10 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 0,3
11 3aKOH MOCTOSIHCTBA COCTaBa BEIeCTB. XUMUYeckas popmyia. 05
BajeHTHOCTE aTOMOB XMMUYECKHX 3JIEMEHTOB ’
12 OtHocutenbHas aToMHas Macca. OTHOCUTENIbHAS MOJICKYJISIpHAST Macca. 03
Kax nauams ceotl busnec. ’
13 MaccoBast 10JIs1 XUMHYECKOTO DJIEMEHTA B COEANHEHUU 0,5
14 Konnuecto BemectBa. Monb. Mossipast Mmacca 0,5
15 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 0,3
16 Cbmnqvecmxle " XI/IMI/I‘{GCKI/IG sIBJICHUs. XUMHYECKas peakuus. [lpuyunvl 03
ABAPULIHBIX CUMYAYULL HA 00po2e. :
17 [Tpu3Haky U yclnoBHs MPOTEKAHNUS XUMUYECKHUX PEAKIIMN 0,3
18 3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMHYECKUE YPaBHEHHUS 0,5
19 BHqI/IcnveHI/m KOJIMUECTBA, MACChI BEIIECTBA M0 YPABHEHUAM XUMHYECKHUX 05
peaxIuit
20 Knaccudukanus XuMHUYeCKUX peakiuii (COeTUHEHMS, Pa3I0KEHus, 03
3aMeIleHusI, 0OMEHa) ’
21 M. B. JlIomoHOCOB — ytiéHLIﬁ-aHuHKnoneaHCT. O000meHne u 0.3
CHCTeMaTu3alys 3HAHUI
29 KonTtponpHas padora Nel mo Teme «HavanbHble MOHATHS U 3aKOHBI

XHUMHNN»
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Bo3nyx — cmech razon. CoctaB Bo3ayxa. Kucinopoa — 31eMeHT u

23 0,3
npocToe BeuiecTBo. O30H

24 Ou3nYecKue ¥ XUMUIECKHE CBOMCTBA KUCIOpoAa (PeaKIuu OKHCICHUS, 03
ropenue). [Torstue 06 okcumax ’

o5 Crioco0bI mosryueHus KHCI0poa B 1a00paTopruu U MPOMBIIUICHHOCTH. 03
[Tpumenenue kucnopona. Ymo HysicHo 3Hams npo UHGAAUULO. ’

26 [IpakTnueckas pagom Ne 3 o reme «[lomydyenne u coOupanue KHCIOPOaa, 1
U3yUYEHHE €TI0 CBOHCTBY
TemnoBoit 3 hekT XUMUIECKO# peakiiu, TIOHITHE O TEPMOXUMHUECKOM

27 YpaBHEHHH, 3K30- U SHIAOTEPMUUECKUX peakiuax. Tommuso (HedThb, yroib 0,5
U MeTaH). 3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €0 MPEeI0TBPAIICHUS

28 KonTponbnas pabota 3a 1 momyroaue

29 Bonopon — aneMeHT u pocToe BemecTBo. HaxoxaeHune B pupo/ie. 03
Koppynyus 6 ucmopuu uenogeuecmaa. ’

30 dusznueckue U XUMUYECKHE CBOWCTBA Bojopoaa. [IpuMeHeHne Botopoia 0,3

31 [ToHsiTHE O KUCTIOTAX U CONSIX. [lociedcmeusi KOpPO3UOHHBIX NPOUECCO8 03
Memaiia Kak 00utn uz gpaxkmopos JITI1 ’

32 Crioco0sI MOTydeHUs BOAOPO/a B TAOOpaTOpHH 0,3

33 [IpakTuueckas pa(EOTa No 4 o Teme «Ilonmydenne u cobupanue BOA0poIa, 1
U3yUYEHHE €TI0 CBOHCTBY

34 MoutsipHbIii 006EM Ta30B. 3aKOH ABOTAIPO 0,3

35 Boeruncnenus o0bpéma, KOITMYECTBA BEIIECTBA 432 I10 er0 H3BECTHOMY 05
KOJINYECTBY BEIIECTBA HIIK 00BbEMY ’

36 Bbruuciienust 00bEMOB Ta30B 10 YPAaBHEHHIO PEAKIIMK HA OCHOBE 3aKOHA 05
00BEMHBIX OTHOIICHUH Ta30B ’

37 dusnyeckue U XUMUUECKHE CBOMCTBA BOIbI 0,3

38 CocraB ocHoBanwuii. [ToHsTHE 00 MHIUKATOpPAX 0,3

39 Bona kak pactBopurtens. HackIieHHbIE 1 HEHACKIIIIEHHBIC PACTBOPEI. 05
MaccoBas 07151 BEIIecTBa B pacCTBOpE ’

40 HpaKTI/I‘-I"eCKag pabota Nf S o TeMe <<Hp1fr0TOBneHHe pacTBOPOB C 1
onpeaenéHHON MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBAY

41 KonTponbnas padota No2 mo teme «BaxHeine npeacTaBuTeNnu
HEOPTaHMYECKUX BEIIECTB)

42 OxkcHbl: cOCTaB, KiIacCU(UKAINS, HOMEHKJIATypa 0,3

43 [ToryueHne M XUMUYIECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H 03
aM(OTEPHBIX OKCUIIOB ’

44 OcHoBaHMs: cOCTaB, K1accu(UKaIysl, HOMEHKIaTypa 0,3

45 [TorydeHne 1 XUMHUYIECKUE CBOWCTBA OCHOBAHUH 0,3

46 Kucnoter: coctas, kinaccudukarus, HOMEHKIATypa 0,3

47 [TorydeHne M XUMHUIECKUE CBOWCTBA KHCIIOT 0,3

48 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI MOTyUEHHs], XUMUYECKHE 03
cBoiictBa. Ocobennocmu 3umHeli Qopoeu. Aumu2onoe0Hble peazeHnbl. ’

49 [TpakTudeckast pabota Ne 6. Perienne skcriepuMeHTANBHBIX 337124 IO TeMe 1
«OCHOBHBIE KJIACCHI HEOPTAaHUYCCKHUX COCTUHCHUIN

50 ['eHeTrdeckas CBA3b MEXKIY KJIaCCAMH HEOPTAHHMYECKUX COSTUHEHUN 0,3




51 O0001eHre U cUCTEMATU3aLNs 3HAHUI 0,3

52 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX

coequuenuin"

53 [TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX AIEMEHTOB. [loHsATHE O 0.3
rpynmnax CXoJHbIX 3JIEMEHTOB

54 [Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHIECKHX 03
snemenToB /I. 1. Menaeneera :

55 [Tepuompl, TPYIIILL, MOATPYIIBL. Ymo 3uauum 6v6ims 4YeCmubim. 0,3

56 Crpoenune atomoB. CoctaB aToMHBIX siiep. M3otonsl. Punancosvie 0.3
UHCMPYMEHMbl U CMpame2uu UHBeCMUpO8aHUsL.

57 CtpoeHue IeKTPOHHBIX 000I0YCK aTOMOB 3JieMeHTOB [lepuonndeckoii 03
cuctemsl J. 1. MenaeneeBa '

59 XapakTepucTuKa XMMHUYECKOT0 3JIEMEHTA 10 €r0 MOJO0KEHHUIO B 03
ITepuonnueckoni cucreme /1. 1. Menneneena ’

59 3nauenue [lepuoanyeckoro 3aKoHa JIsl pa3BUTHS HayKu U npaktuku. J1. U. 03
MenneneeB — y4€HbIN, e1aror U rpakKIaHuH ’

60 DJIEKTPOOTPULIATEILHOCTh aTOMOB XUMHUYECKHUX SJIEMEHTOB 0,3

HouHas xumuueckas cBs13b. [Ipounraxmuxa AT yuepes npumenerue
61 AHMUKODPPO3UOHHBIX HOKDLIMULL U KOPPOZUOHHO-YCIOUYUBHIX CIIAB08 8 0,3
agmomoouIecmpoeHuu

62 KoBasyieHTHAs MOJISIpHAsS XUMAYECKas CBSA3b 0,3
63 KoBasieHTHas HEMOJIIpHAs XUMUYIECKasl CBSI3b 0,3
64 O060011IeHNE ¥ cUCTEMATU3AIMs 3HAHUN 0,3
65 HTorosast KOHTpoJIbHAs paboTa

66 CreneHpb OKUCIEHUS 0,3
67 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHI 0,5
68 OKHCIINTEIM U BOCCTAaHOBUTEIN 0,3

OBIIEE KOJIMYECTBO YACOB 11O IIPOTPAMME 684 25,4




9 KIIACC Taoauna 5.2

Ne Konnuectso
o/u  TeMaypoka 4acoB Ha
>-2 MPAKTUYECKHE
paboTsI
1 Ilepunonnueckuii 3akoH. [lepuonnueckas cucrema XMMHUYECKUX 3J1€MEHTOB /1. 03
W. Menneneena ’
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX HJIEMEHTOB IEPBBIX TPEX 0.3
MEePHUOIOB
3 Kiaccudukanmst 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. 0,3
4 Bupl XuMu4ecKo CBSI3U U TUIBI KPUCTAJUTMUECKUX PEHIETOK 0,3
5 BxoaHast koHTpoJbHAs paboTa
6 Krnaccudukanus XuMU4eCKUX peakiuid 0 Pa3InIHbIM ITPH3HAKAM 0,3
v IToHsiTHE O CKOPOCTH XUMUYECKOMN peakuu. [IoHATHE O TOMOTEHHBIX U 03
TeTepOreHHBIX PEeaAKIUIX. B3amoynuuecmso. '
8 [Tonsitue o XUMH1ECKOM PaBHOBECHH. @DaxTopHI, BAUSIONINE Ha CKOPOCTh 0.3
XUMHYECKON PEaKIuy U TOJ0KESHUE XUMUIECKOTO PABHOBECHS
9 OKHCIUTENIbHO-BOCCTAHOBUTEIIBbHBIE PEAKIIUU 0,5
10 Teopus sneKkTpoIUTUYECKON quccoranui. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI. 03
Ilocnedcmeus KOppPO3UOHHBIX NPOUECCO8 Memallla KAk 00un u3 pakmopos JTI1 '
11 WonHble ypaBHEHHS peaKkIIUi 0,5
12 XuMHYeCcKue CBOfIC;FBB, KHCJIOT U OCHOBAHHI B CBETE MPEICTABICHUI 00 0.3
ANEKTPOIUTUYECKON TUCCOITUAIIUT
13 XUMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00 3NEKTPOIUTHUECKOMN 0.3
JIICCOIMALINT
14 [Tonsatue o runponuse coneit. JJuunwii punancoswvlil nian — nyms K 05
00CIMUICEHUIO Yenu '
15 O00011eHNEe U cUCTEMATH3AIlNs 3HAHUH 0,5
16 ITpakTtuyeckas padora Ne 1. «PerieHue s3KkcrepuMeHTaIbHBIX 3a/1a1» 1
17 KonTponbHnas padora Ne2 no teme «7AEKTPOIUTHYECKAs JUCCOLIUALIMS.
XYMUYECKUE PeaKlui B PACTBOPAX)»
18 OO11ast XapakTepUCTHKA raJIOr€HOB. 0,3
19 XVMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa 0,5
20 Xnoposonopos. CosisiHas KUCI0Ta, XMMUYECKHE CBOMCTBA, OJIYUYEeHHUE, 05
pUMEHEHUE. Anmeuka nepeou meduyurckou nomowu npu JTI1. '
21 I_I.PaKTEI'-IeCKaSI pabota Ne 2 o Teme «IlomydeHne CoasTHON KUCTOTHI, H3YICHUE 1
e€ cBOMCTB»
99 Bbraucnenust mo ypaBHEHUSIM XUMHUYECKUX PEaKIUii, €CIIM OJJUH U3 PEarcHTOB 05
NIaH B U30BITKE ’
23 O6mas xapakrepuctuka 31eMeHToB VIA-rpynmst 0,3
24 AnnorponHslie Moaudukanuu cepsl. Haxoxaenue cepbl U €€ coelMHeHU B 03
npupojae. XuMHYECKHE CBOMCTBA CEPhI '
25 CepoBoaopoji, cTpoeHue, (pu3nuecKre 1 XUMUYECKUe CBOWCTBA 0,3




Oxkcuapl cepbl. CepHas KUCIIOTa, GU3MYECKUE U XUMHYECKUE CBOMCTRA,

26 0,5
MIPUMEHEHUE
XVUMUYECKUE PEaKIIUH, JIeKAIIUE B OCHOBE TPOMBIIIICHHOTO CII0c00a

97 MOJIyYEHUS CEPHOM KUCIOTHl. XMMHUECKOE 3arps3HeHHE OKPYXKArOIIe cpeibl 05
COCTMHEHUSIMU CEPHI.
Brruncnenme MaccoBoii 10JIM BbIX0/1a MPOAYKTA PeaKIuu

28 KoHnTtposbHast paborta 3a 1 nmonyroaue

29 OO61mas xapakTepucTHKa 3JeMeHTOB VA-Tpymibl. A30T, paclipoCTpaHEHHE B 03
npupoze, Gu3nYecKkue 1 XUMUYECKHE CBOMCTBA '

30 AMMuak, ero pu3nYecKre U XUMUYECKUE CBOWCTBA, TIOTyYeHUE U IPUMEHECHHE. 03
Jlexapcmeennvle cpedcmea anmeuku nepsoi meduyurckou nomowu npu JT11. '

31 Hpa}(TI/IquKa}I pabota Ne 3 o reme «[lonydeHne aMMuaka, U3y4eHHUE €ro 1
CBOICTB»

32 A30THas KUCI0Ta, €€ HU3NIECKUE U XUMUYECKHEe CBOMCTBA. MoweHHuuecmaeo. 0,3
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHUS B KAUE€CTBE MHUHEPATbHBIX

33 ynoopenuii. XuMHUECKOE 3arps3HCHUE OKPY)KAIOIICH CPe/Ibl COSTMHCHUSMU 0,3
azoTa

34 ®ochop. Okcnn ibocxbopa (V) u pochopnas kucnota, pusndeckue u 0.5
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE

35 Hcnons3oBanue GpocdaToB B Ka4eCTBE MHHEPAIBHBIX YIOOpEHUH. 3arps3HeHIE 03
MIPUPOTHON cpenbl pochaTamu '

36 VYrnepon, pacnpocTpaHeHue B Ipupojie, PU3ndeckre U XUMHUUECKHUe CBOMCTBA. 05
Ilnamumo u 3apabameieanmsv ¢ 6AHKOBCKOU KAPMOUL. '

37 Oxkcunsl yriaeposa, ux pusndeckre U XMMHUYECKUEe CBOMCTBA. JKOJIOTHYECKHE 03
npoOJieMbl, CBsi3aHHbBIC ¢ OKcuaoM yriepona (1V) '

38 VYronpHasg KUCI0TA U €€ COon 0,3

39 [TpakTrueckas padorta Ne 4 o reme "llonyueHue yriekuciaoro rasa. 1
KauectBeHHast peakiius Ha KapOoHAT-HOH"

40 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX 0.3
yriepoaa

41 Kpemuuii u ero coenunenus. Ceemoompasicamenu. 0,3
O06o011eHre U cucTeMaTu3alus 3HaHu!

42 0,3

43 [TpakTrueckast padota Ne 5. Penienue skciepuMeHTANbHBIX 3a1a4 [0 TEMe 1
«Baknelime HeMeTalIbl U UX COSAMHEHUS

44 KonTponbnas pabota Ne3 mo Teme «BaxHeiline HeMeTamibl U UX
COCITUHEHUS)
OO01mas XxapakTepuUCTHKa XUMHUIECKUX JJIEMEHTOB — METaJLIOB.

45 Mertannuueckast CBsI3b U METAJUIMUECKAsl KpUCTAJNINYECKas pelI€éTKa. 0,3
DuU3NYECKUE CBOKMCTBA METAJIIIOB

16 XHUMHYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKHAN Pl HAPSHKEHU I 0.3
METAJIJIOB

47 O6mue criocoOb! monyyeHus: MeTauioB. CIIaBbl. 0,3

48 BbraucieHus mo ypaBHEHUSIM XUMAYECKUX PEAKITUi, €CITU OJTUH U3 PEarceHTOB 05

COACPKUT IPUMCCHU




49 [TonsiTne 0 KOppPO3UU METAIIOB. Memaniuueckue 00POHCHbLE 3HAKU. 0,3
50 [lemouHbIe MeTaILITBI 0,3
51 OKcuapl ¥ THAPOKCUIBI HATPUS U KATUS 0,3
52 IllenouyHO3eMeIbHBIC METAIUIBI — KAJTbIMH U MarHui 0,3
53 Baxneiimue coequHeHUs Kanblus. JKusHb 0ana Ha 0oopbie oena. 0,3
54 O00011eHre U cUCcTEMaTU3ALNS 3HAHUI 0.3
55 JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS 0,3
56 HpaKTquCKHa;I pabota Ne 6 o Teme "JKECTKOCTD BO/IBI U METOABI €€ 1
yCTpaHCHUS
57 AroMuHAN 0,3
58 AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA 0,3
59 Keneszo. Bruaodvl: Kak coxpanums u NPUYMHONCUMb 0,3
60 Oxcupl, ruapokcupt u cou xenesa (1) u sxenesa (1) 0,3
61 O0001IeHNEe U CHCTEMATH3aLHs 3HAHUI 0.3
62 [Ipaktuyeckas padora Ne 7. PemieHne sKCiepuMEHTaIbHBIX 33a4 110 TeMe 1
«BakHeinme MeTaJlIbl U UX COSIUHEHHS»
BbruuciieHus mo ypaBHEHUSIM XMMHYCSCKUX PEaKIUii, €CJIM OJIUH U3 PEarcHTOB
63 JIaH B M30BITKE UM COJNCPKUT MPUMECH. BrIuncienrs MaccoBOM J0JM BBIXO/1a 0,5
NPOJIYKTa PEaKIHU
64 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 0,3
65 HTorosast KOHTpoJIbHAs paboTa
66 BemiectBa 1 MaTepualibl B MOBCETHEBHOM JKU3HU YEIOBEKA 0,3
67 XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CPeIb 0,3
68 Ponb xumuu B PeIICHHH SKONIOTHYECKHX npo6ieM. O6001eHNE U 0.3
cHCTeMaTu3alys 3HaHHI
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 684 26,7

6. Mcnoab3yemblii B (eiepaibHbIX U PerHOHAJBHBIX MPoLeIypax OLEHKH KayecTBa
o0pa3zoBaHusi nepedeHb (koauduUKaATOpP) pacnpelejleHHbIX M0 KJjaccaM MpoBepsieMbIX
TPeO0OBaHUH K Pe3y/JbTATAM OCBOCHHMS OCHOBHOH 00pa3oBaTe/JbHOH NMPOrpaMMbl OCHOBHOI'O

o01ero 06pa3oBaHus U 3JIEMEHTOB COJAEP:KAHUS 0 JIUTEpaType.

Tab6muna 6.1
[TpoBepsiembie TpeOOBaHUA K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTenbHON IporpaMmsl (8 Ki1ace)
Kon IIpoBepsieMble TpeIMETHBIE PE3YIBTAaThl OCBOEHUSI OCHOBHOMN
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs
pe3yJsipraTta
1 [To teme: "IlepBoHavanbHBIE XUMUUECKHUE OHITHA"
11 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHUN: aTOM, MOJIEKYIa,




XUMHUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMECh
(oHOpOHAS U HEOAHOPO/AHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI AaTOMHASI U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBast OISl XUMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIA 00BEM,
XUMHUYECKasi peakuus, KiacCuPHUKAIuUs peaKlHil: peakluuu COeTUHEHHUS,
pEaKIu Pa3lIOKEHUs, PeaKlUy 3aMENICHHsI, PEaKIMu OOMEHa, JK30- U
SHIOTEPMHUYECKHUE pEeaKIMH, TemioBo 3dGdeKkT peakiuu, pacTBop,
MaccoBas J10J BelllecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B paCTBOPE

1.2 WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYECKUX IIOHATUH U
IIPUMEHATH 9TH IOHATHUSA IIPU ONIMCAHUU BEIIECTB U UX NIPEBPALLECHUN

1.3 UCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY Il COCTaBJIEHUs (POPMYJI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLIMI

1.4 pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHs MAacChl BEUIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUsl, 3aKoHa ABOraapo

1.5 OIpPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUX

1.6 KJacCu(UIUPOBaTh XUMHUYECKHE peakuud (M0 YHUCIy |  COCTaBy
Y4YacCTBYIOUIMX B PEaKLUH BELIECTB, 110 TEIMJIOBOMY 3P PEKTy)

1.7 BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

1.8 BBIYUCIIATH MAacCOBYIO JIOJI0 XMMHUYECKOrO 3JIeMeHTa 1o (opmyie
COEIMHEHUS,

1.9 BBIUNCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 OPUMEHATh €CTECTBEHHO-HAay4YHbIE METOJbl IO3HaHWs - HaOJIIoAeHue,
U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN )

2 [To Teme: "Baxneiimue npeacTaBUTETN HEOPTaHUIECKUX BEIIECTB"

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSITHI: OKCHJ, KHUCJIOTa,
OCHOBaHUE, COJb

2.2 ONpEACIATh INPUHAMIEKHOCTh BEUIECTB K ONPEICIEHHOMY KJIAcCy
coeMHeHul no popMyiam

2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

2.4 XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIacCcOB, MOATBEPXkKAAsl ONMMCAHUE IPUMEpPAMHU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN

2.5 MIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXXKHOCTH TPOTEKaHUS XHMMHUYECKUX [pPEBpallleHud B
Pa3IMYHBIX YCIOBHSIX

2.6 CJIeZIOBaTh MIPAaBUJIaM MOJIb30BAHUS XMMUYECKOH MOCYI0M 1 JTaOOpaTOpHBIM




obopynoBaHMEM, a TaKXe IMpaBuUjaM oOOpalieHuss ¢ BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMU TIO BBINOJHEHHIO J1aOOPaTOPHBIX
XUMHYECKHX OIBITOB TI0 IMOJIYYESHHUIO U COOMPAHHUIO ra3000pa3HbIX BEUICCTB
(Bomoposa M KHCIOPOAa), MPUTOTOBICHHIO PACTBOPOB C OMPEICICHHOMN
MacCOBOM JIOJIEH pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH M MPOBOIUTH
XUMHUYECKHE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIENOUYEH H
KHCJIOT C TOMOIIBIO0 HHIUKATOPOB (JIAKMYC, (GeHOI(TATICHH, METHIIOPAHK U

Apyrue)

2.7

IIPOBOJIUTH PACUEThI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

[To Teme: "[lepuoanueckuit 3axon u [lepuoanueckas cucteMa XMMHYECKUX
snemeHToB .M. MenneneeBa. CTtpoeHue aToMoOB. XHUMHYECKAs CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUM"

3.1

PACKpBIBATh CMBICII OCHOBHBIX XUMHMUYECKUX IOHATUH: sApO aToma,
AJIEKTPOHHBIN CJIOH aTroma, aTOMHast OpOUTalb, pPauyC aTOMa, XMMHUYECKast
CBSI3b, HoJsipHas U HETMoJIsIpHast KOBQJICHTHAs CBSI3b,
AJIEKTPOOTPULIATEILHOCTh, NOHHASI CBSA3b, MOH, KaTHOH, aHUOH, CTEIEHb
OKHCIICHUS

3.2

I(J'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

3.3

ONKCBHIBATh M XapakTepu3oBaTh TaOmuuHyr Qopmy Ilepuoamueckoit
CUCTEMBl XMMHYECKHX OJJICMCHTOB: pa3jnyaTh TOHATHS 'TJIaBHAs
noarpynna (A-rpynna)" u "nodounas noarpynmna (b-rpynmna)", "maneie" u
"Oombine" nepuobl

3.4

packpeiBaTh cMbicil  [lepmogmueckoro 3akona .M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJOXXCHUA B Hepnogmqecxoﬁ CHUCTEMCEC

3.5

COOTHOCUTH 0003HaUYEHUsI, KOTOpBIe UMetoTcs B Taduie "l[lepuoanyeckas
cucteMa Xumudeckux »sjaeMmeHToB JI.M. MenngeneeBa" ¢ 4HCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sjapa, oOlee YHCIO SJISKTPOHOB U paclpeleleHHe UuX I0
AIIEKTPOHHBIM CJIOSIM)

3.6

OnpeacCIATb CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

3.7

ONpeAensaTh BHUJA XUMHUYECKOM CBSI3M (KOBaJIEHTHass W MOHHas) B
HEOPraHUYECKUX COCAUHEHUAX

Tabmuna 6.2

[TpoBepsiembie d71eMEHTHI coaepkanms (8 Kiacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

HCpBOHaan'ILHLIC XUMHUYCCKUC ITOHATHA
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[Ipenmer xumMun. Poiab XMMHUM B KU3HU YellOBeKa. XMMUS B CUCTEME Hayk. Tena
u BelecTBa. PU3NUECKUe CBOMCTBA BELIECTB. ATrperaTHOE COCTOSIHUE BEILIECTB

1.2

ITousTue o MCTOJax IIO3HAaHUsA B XHUMMHHU. Ywucteie BC€IICCTBa N CMCCH. Crioco0kb1
pasaciICHUs cMmecent

1.3

ATOMEBI 1 MOJICKYJIBI. Xumudeckue 31eMeHTh. CHMBOJIBI XMMHYECKUX DJICMCHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'IHpHOC YUCHHC

1.4

Xumuaeckast (bopMyna. BanleHTHOCTE, aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenpHas aroMHasg Macca. OTHOCHTCIbHAS
MOJICKYJISIpHass Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JIEMEHTA B COCAMHCHU N

1.5

KomuuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX €IWHHI] BemecTBa. Pacdyersl mo ¢opMyliam
XUMHUYECKUX COCIUHEHUN

1.6

Pu3NUecKue 1 XUMUYECKHE SIBJICHUS. XUMHUUECKas pEeaklMs U €€ IPU3HaKu. 3aKOH
COXpPAaHCHHMSI MAacChl BEIISCTB. XWMHYECKHE ypaBHeHUs. Kiaccudukanus
XUMHUYECKHUX PEaKIHi (COeTUHEHUS, Pa3TI0KEHUs, 3aMellleHus1, 00MeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCY/I0H, C MPaBUIIaMH
pabotel B maboparopuu ©W TpUeMaMu  OOpamieHus C J1ab0paTOPHBIM
o0opy/noBaHMEM, H3Y4YE€HHE U ONUCaHWEe (PU3NYECKUX CBOKMCTB 00pas3IoB
HEOPraHMYECKUX BEIECTB, HAOMOIeHHE PU3NIECKUX (TIIaBIIEHUE BOCKA, TassHUE
Jblla, pacTUpaHHE caxapa B CTYNKE, KHIIEHHE W KOHJICHCAIMs BOJIBI) H
XUMHYECKHX  (TOpEHHWEe  CBEYM, NPOKAIMBAHHUE  MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBICHWH, HAOJIONEHHE W ONHCAaHHE
NPU3HAKOB  MPOTEKAaHWS XWMHUYECKHX  peakuui  (paslmokeHwe  caxapa,
B3aMMO/IEIICTBHE CEPHON KUCIOTHI C XJIOPUIOM Oapus, pa3iokKeHne TuApoKCcuIa
meau (II) nmpu HarpeBaHuu, B3auMoIeiiCTBHE Kene3a ¢ pactBopoM coiu meau (1I),
u3ydeHne crnocoOO0B pa3zieNeHus cMecel (C MOMOIIbI0 MarHuTa, GpuiabTpoBaHue,
BBIIAPUBAHUE, JUCTHUIALMUSA,  Xpomarorpadus), TpPOBENEHHE  OYHUCTKU
MOBAPEHHOM CONM, HAOMIOACHNUE M ONHCAHHE PE3YJbTAaTOB IPOBEIEHUS OIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3/IaHUE MOJENeld MOJIEKYI
(I1apocTep>KHEBBIX )

Baxneiime MNpEACTAaBUTCIIM HCOPTaHUYCCKUX BCUICCTB

2.1

Bosnyx - cmece razos. CocrtaB Bo3ayxa. Kucmopox - 3I€MEHT M IIPOCTOE
BenlecTBo. HaxoxneHuwe kuciaopojga B mIpupoje, (uU3MUecKue M XMUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunel. Ilpumenenue kucnopoaa. CrocoObl
NOJY4YEeHUs1 KHUCIIOpoJa B Jaboparopuu M IpoMmbliieHHOCTH. KpyroBopot
Kucinopoaa B npupoze. O30H - aoTponHas MoAU(GUKAIUSA KUCIopoaa

2.2

TennoBoil 3¢ pekT XMMHUIecKol peakiui, TEPMOXUMHUECKUE YPaBHEHUS, 9K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3AyXa,
ycUJIeHHEe TapHUKOBOTO 3(ekra, pazpyiieHne 030HOBOTO €05

2.3

Bomopon - snemeHT M mpocTtoe BemiecTBo. HaxosaeHue Bogopona B MPHPO/IE,
¢u3nveckue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOOBI TOJIyUCHHS.




Kucnotsl u conn
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Monsipablit 00beM ra3oB. PacueTsl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnyeckue cBorcTBa Bojbl. Boxa kak pactBopurens. PactBopsl. HacekllieHHbIE
Y HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BemiecTB B Boje. MaccoBast 10Js
BElIECTBA B pacTBOpe. XUMHUECKHE CBOWcTBA BO/bl. OcHOBaHMs. Poiib pacTBOpoOB
B MPUPOJIE U B KU3HU 4enoBeka. KpyroBopor Bojabl B mpupoje. 3arps3HeHue
IpUPOAHBIX BoA. OXpaHa U 0YMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus neopranuvecknx coeaunenuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cosieoOpasytomue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTepHbIE) U
HeconeoOpasytome. Homenknatypa okcuzoB. Pusznueckue U XUMHUYECKHE
cBoiicTBa okcuoB. [lonyueHne okcuaoB

2.7

OcnoBanus. Knaccudukaiys ocHOBaHU: 111€JI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenkiarypa ocHoBanui. ®OuU3nyecKue U XMMUYECKHE CBOWCTBA OCHOBAHUU.
[Tonyyenue ocHOBaHMI

2.8

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucinor. Pusmdeckue u
XAMHUYECKUE CBOMCTBA KHCIOT. Pgan aktuBHoctu MetayuioB H.H. Bbekerosa.
[Tomryuenue KuCIOT

2.9

Comu. Homenkinarypa cosneil. @u3znueckMe UM XUMHUYECKHE CBOWCTBA COJIEH.
ITomyuyenue conen

2.10

I'eneTmueckas CBA3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COCIII/IHCHI/Iﬁ

2.11

XVUMHUYECKUH SKCIIEPUMEHT: KaU€CTBEHHOE ONPEIe/IEHUE COAEpKaHUsI KHUCI0pOoia
B BO3JyXe, IOJIy4eHHe, coOMpaHMe, pacllo3HaBaHME U M3YUYEHHUE CBOICTB
KHCII0pOo/ia, HAOMI0eHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS M NMPEKPALIeHUs FTOpeHus (Moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu
OKCHJIOB U OIIMCaHWE WX CBOMCTB, MOJY4YE€HHE, COOMpaHUe, pacrno3HaBaHUE U
U3y4eHHe CBOICTB BOAOpOAa (FOpPEHHUE), B3aUMOIEHCTBHE BOAOPOAA C OKCHIOM
meau (II) (Bo3MOXKHO HCIOJIb30BaHKE BUEOMATEPUAIIOB), HAOI0JeHHE 00pa3lioB
BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIIEOBaHUE OCOOEHHOCTEH pacTBOpEHHS
BEUIECTB C PA3JIMYHOM pPacTBOPUMOCTbIO, IIPUTOTOBJIEHHE PACTBOPOB C
OIPEACIIEHHON MAacCOBOM J10JIEd PacTBOPEHHOI'O BEIECTBA, B3aUMOJEHCTBHE
BOABI C MeTaJulaMM (HaTpueM M KajiblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), OINpPENEJICHNE PAaCTBOPOB KHMCJIOT U ILENOYed C MOMOIIBIO
MHAMKATOPOB, HCCIEJOBaHHE 00pa3lloB HEOPraHMYECKHX BELIECTB Pa3IMUHbIX
KJIaCCOB, HAOJI0IEHNE N3MEHEHHsI OKPAaCKU MHIAMKATOPOB B PACTBOpaxX KUCIOT U
nienouel, n3ydenue BzaumozeictBus okcuaa meau (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIOT C METalljlaMH, pPEaKUuil HeHTpalu3aluu, MO0JIy4eHUe
HEPAaCTBOPUMBIX OCHOBAHMM, BHITECHEHUE OJJHOTO METaijia IPYyruM M3 pacTBOpa
COJIM, DPELIEHUE HKCIEPUMEHTAIBHBIX 3a7ad N0 TeMme 'BakHelne Kiacchl
HEOPraHWYECKUX COCTMHEHUN"

ITepnonnueckuii 3akoH u Ileproauyeckas cucrema XuMu4ecKux anemMeHToB J[. 1.
Mengeneea. CrpoeHne aroMoB. Xumudeckas CBA3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU




3.1 [TepBble MONBITKY KiIaccuUKAIIMM XUMUYECKUX 371eMeHTOB. [ToHsTHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, T'aJIOrEHBI,
MHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yloT amQoTepHble OKCUIBbl U
TUAPOKCHIbI

3.2 Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3J1eMeHTOB JI.M.
MenpeneeBa. Kopotkonepuoanas u aimHHonepuoHas GopMel [lepuonnueckoit
cucrteMbl xumuyeckux daemeHToB J[.M. Menneneesa. llepuoabl um rpymnmsl.
Du3nyeCcKuil CMBICI TOPAJIKOBOT0 HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI 3JIEMEHTA

3.3 Crpoenue atomoB. CoctaB aToMHbIX saep. M3otomnbl. Dnexktponbl. CtpoeHue
AIIEKTPOHHBIX ~ 000JOYEeK aroMoB TMepBbIX 20 XUMHYECKHX DJIEMEHTOB
[Tepuonuueckoit cuctembl .M. MengeneeBa. XapakTepuCTUKAa XUMHUYECKOTO
AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3.4 3aKOHOMEPHOCTH H3MEHEHHsA paguyca aToOMOB XUMHUYECKHX DJIEMEHTOB,
METAIIMYECKUX U HEMETAJUTMUECKUX CBOMCTB 110 IPyINIaM U IepruoiaM. 3HaueHHe
ITepuoanueckoro 3akoHa u llepnoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3sBUTHS HayKH U npakTUKU. J[.M1. Menaenees - y4eHbIil U rpakIaHUH

3.5 Xumuueckass cBsizb. KoBasieHTHast (ToyisipHas W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAas CBA3b

3.6 Crenenp okucieHHsA. OKUCIUTEIHHO-BOCCTAHOBHUTEIIbHEIC pCaKuuu. HpOI_[CCCBI
OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7 XUMUYECKUN OKCIEPUMEHT: M3ydeHHEe OOpa3loB BEIIECTB METAUIOB U
HEMETaJUIOB, B3aWMOJCWCTBHE THAPOKCHIA LWHKA C pacTBOpaMH KHCIOT H
LIeJI0YEH, IIPOBENCHHUE OINBITOB, WIUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIiii (ropeHue, peakliuu pa3aokKeH s, COeAUHEHHS])

Tabmuma 6.3
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTenpHOM nporpaMmsl (9 kiace)
Kon [IpoBepsiemble mpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3yibTaTta
1 [To Teme: "BemecTBo u xuMuueckas peakius"
11 pacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH:  pacTBOp,

SJICKTPOJINTHI, HC3JICKTPOJINUTHI, SJICKTPOJIUTHYICCKAA Jucconuanus,
pPC€akKiukn HWOHHOI'O 06M€Ha, KaTajJn3aTop, XHUMHYCCKOEC PAaBHOBECHC,
O6paTI/IMBIC n H606paTI/IMBIe pCakru, OKUCIUTCIbHO-BOCCTAHOBUTCIILHBIC
PC€aKknun, OKHCIUTECIIb, BOCCTAHOBUTCIIb, OKHUCJICHUEC N BOCCTAHOBJICHHUC,
AJUIOTPOITHA, aM(I)OTepHOCTL, XUMHYCCKas CBA3b (KOBaHeHTHaSI, HOHHAasd,
MeTaJ'IJ'[I/I'-IeCKaSI), KpuctaJsiIndeCKas peUIcTKa, CIIJIaBHhI, CKOpPOCTH
XUMHYECKOMN pcaknuun




1.2

HIUIIOCTPHUPOBATGL B3aMMOCBSA3b OCHOBHBIX XHMHUYCCKHX MOHATHH |
MMPUMCHSATDH 3TU IMMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATH ypaBHeHI/ISI BHCKTPOHI/ITI/I‘-ICCKOI?I auccouualnnn KHCIIOT,
HIeJIOYCH M COJICH, MOJIHBIC U COKpAIlCHHbIC YPaBHEHUS PEaKIUi HOHHOTO
oOmena

1.4

pPacKpbIBaTh  CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIui
MOCPECTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUeThl 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

ITo remam: "Hemeramnbl 1 ux coequueHns" u "MeTajuisl U UX coeauHenus"

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOMIME W CHEIU(PUICCKHE XUMHUYCCKHUE
CBOICTBa TMpPOCTHIX U CIOXKHBIX BELIECTB, IOATBEpXKAas OMHCAHUE
npuMepamMu MOJICKYJISIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEeaKIIHii

2.2

COCTaBJIATb YPaBHCHUS peaKHHﬁ, MMOATBCPIKAAOIINX CYHICCTBOBAHUC
TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOKHOCTH MPOTEKAaHUS] XUMUYECKHUX IPEBPALIEHUNA B PA3IHYHBIX
YCIIOBHSIX

2.4

CJIEZIOBATh MIPABUJIAM TTOJIB30BAHUS XUMUYECKOH MOCYIOM 1 JTA0OPaTOPHBIM
o0Opy/lOBaHMEM, a TaKKe TIpaBWiIaM OOpallleHHs C BEIIECTBaMH B
COOTBCTCTBUM C HHCTPYKIUAMH TII0  BBIIIOJIHCHUIO J1a60paT0prlx
XMMHUYECKHX OIIBITOB MO MOJYYSHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yrieKucioro rasa)

2.5

IPOBOJUTH PEAKIINH, TOATBEPKAAOIINE KAYECTBEHHBI COCTAB Pa3InYHbBIX
BEIIECTB: PAcCMO3HABATh OMBITHBIM IyTeM XJIOPUI-, OpOMHI-, WOIHI-,
kapOoHat-, Qocdar-, cunukar-, cyiabpar-, THIPOKCUA-UOHBI, KATHOHBI
aMMOHUS, WMOHBI H3YYEHHBIX METAJUIOB, IMPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: "Xumus u okpyxaromas cpena”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMmumdeckux mnoHstuil: ITJIK Bemecrtsa;
KOppO3Hs METAJUIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEPAI[MN MBICIUTEIbHON IeATEIbHOCTH - aHAIIU3 U
CHHTE3, CpaBHEHHE, 0000IIEHIEe, CUCTEMAaTH3all1I0, BBISIBICHHE TPUYHMHHO-
CIIEICTBEHHBIX CBSI3€H - JUISI M3Y4YEHMs] CBOMCTB BEIIECTB U XUMHUYECKUX
peaklMii; eCTeCTBEHHO-HAyuyHbleé METOJbl MO3HAHHUA - HaOIIOJICHHUE,
U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIN)

Tabauua 6.4




[TpoBepsiembie 3eMeHTHI coaepkanus (9 kimacc)

Kon

[IpoBepsiemMblil 31IeMEHT coaep KaHus

BCH_IGCTBO U XUMHWUYCCKAA pCaKIusd. HOBTOpCHI/IC
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Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucremMa XMMUYECKUX 3j1eMeHTOB JI.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOWCTB
XUMUYECKUX JJIEMEHTOB TNEPBBIX TPEX IMEPUOJAOB, KalMs, KalblUsi U HUX
COCJIMHEHUN B COOTBETCTBUHU C MOJIOXKEHUEM HjeMeHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHue BelecTBA: BHJbl XMMHUYECKON CBA3M. THIBI KpPUCTAIIIMYECKHX
PELIETOK, 32aBUCUMOCTh CBOMCTB BEUIECTBA OT THIA KPUCTAININYECKON PEIIETKU U
BUAa XUMHUYecKoi cBs3u. Kiaccudukamms m HOMEHKIATypa HEOPraHWYECKHX
BellecTB (MEXAyHapoAHAs W TpUBHAJbHAs). XMMUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCA K  pa3IMYHbIM  KJlaccaM  HEOPraHMYECKHX  COEAUHEHMH,
TE€HETUYECKas CBSI3b HEOPTaHMUECKUX BEILIECTB

13

Kraccudukanuss XuMU4eCcKuX peakiid Mo pa3IuyHbIM MPU3HAKaM (110 YHCIY H
COCTaBy YYaCTBYIOIIMX B pEaKIWU BEIIECTB, O TemioBoMy 3ddekry, 1o
WU3MEHEHHIO CTEIICHEI OKHCIICHHSI XUMHUYECKHUX DJIEMEHTOB, IO 00paTUMOCTH, 1O
Y4YacCTHIO KaTajau3aTopa). DK30- U S3HI0TEPMUUYECKUE pEaKLUU, TEPMOXUMUYECKHE
ypaBHeHus1. [IoHATHE O CKOPOCTH XMMHUYECKOH PeaKIu

14

IToustne 00 O6paTI/IMbIX n HeO6paTI/IMI>IX XUMHUYCCKUX PCAKIHAX. ITonsatue o
TOMOI'CHHBIX M I'€TCPOrCHHBIX PCAKIHAX. IlonsTHE O XMMHYECKOM PaBHOBCCHHU.
CDaKTopBI, BJIMAIOIIHUEC Ha CKOPOCTb XHUMHYCCKOM p€akKiuhn W II0JIOKCHHUC
XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiIeHUE  ypaBHEHMU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMA C  HCIOJIB30BAHMEM  METOJA
AJIEKTPOHHOIO OajaHca

1.6

Teopust ANEKTPONIUTUYECKON AUCCOLMALMU. JIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHroHbl. MeXaHW3M IMCCOLMALIMK BEUIECTB C Pa3jIMYHbIMHM BHJIaMU
xuMu4eckoi cBs3u. CreneHb aucconnanu. CUibHbIE U cialble 3JIEKTPOIUTHI.
Peakiiuu moHHOTO OOMEHA. YCJIOBHS MPOTEKAHHUS PEAKIUA MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllCHHbIE HOHHBIE ypaBHEHHMs peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMH U coled B CBeTe NPEACTaBICHHH 00 3IEKTPOIUTUYECKON
mucconnanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rMApONIN3E cosen

1.7

XVUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTALTHYECKUX
pEIIeTOK HEOPraHWYEeCKUX BEIIECTB - METaUIOB U HEMeTauloB (Tpadura u
anMasa), CIOKHBIX BEHIECTB (XJOpUAA HATpHs); HMCCIEIOBAHUE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOM peakluuu OT BO3JAEHUCTBUS PA3IMYHBIX (HaKTOPOB;
HCCIIEIOBAaHNE  DJICKTPOMPOBOJHOCTH  PAcTBOPOB  BEIECTB,  MpoIlecca
JUCCONMAIIMU  KHCIIOT, TMIeIoueld ®  coled  (BO3MOXHO  HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); TPOBEJCHHE OIBITOB, WIUIIOCTPUPYIOMIUX  MPHU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (0OpazoBaHME OcCajika, BHIICICHHUE Ta3a,




o0pa3oBaHHe BOJIbI); OMNBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEAKLUN (FOPEHME, PEaKLUU pa3IOkKEHUs, COCAUHEHMS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMONIbIO KAYECTBEHHBIX PEAKLUN
Ha MOHBI; pELIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4

Hemeramns u ux COCAUHCHUA

2.1

OOmast  xapakTepucTuka rajoreHoB. (OcCOOEHHOCTHM CTPOEHHUS  aTOMOB,
XapakTepHbIe cTerneHu okucieHus. CTpoeHue u GU3NYECKue CBOWCTBA MPOCTBIX
BEUICCTB - TaJIOT6HOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEpPE  XJIOpa
(B3aMMOJEHCTBUE C METallIaMM, HEMeTaulaMM, Lienodamu). XJIOPOBOJOPOJ.
ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIyY€HUE, IpuMeHeHue. JlelicTBre
XJIOPa M XJIOPOBOAOPOJA HAa OPraHM3M YeloBeKa. BakHeWInue XJIopuabl U UX
HaxO’KJICHUE B IIPUPOJIE

2.2

OO6mas xapakrtepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHU OKucieHus. CTpoeHue U (PU3MUECKUe CBOWCTBA
MIPOCTHIX BEIIECTB - KUCIOPOAA U CEPhl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPO/Ia
U cepbl. XUMHUYEeCKHe CBOMCTBa cepbl. CepoBOIOpOa, CTpoeHHE, (pru3nyecKue u
XUMUYecKue cBorcTBa. OKCUIBI Cephbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (u3nYeckne W XUMHUYECKHE CBOHCTBa (00mue Kak
MPEJICTaBUTEN Kjlacca KHUCIOT W crenuduyeckue). XUMUYECKHE pPeaKiHH,
JeKallue B OCHOBE IPOMBIIIICHHOTO CIIOCO0a TOJIy4eHHsI CEPHOM KHCIIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI, KAUECTBEHHAs! PeakIusl Ha CyIb(aT-uoH.
HaxoxnaeHnne cepbl U €€ COCOQUHEHUN B MPUPOAE. XHUMHUYECKOE 3arpsA3HEHUE
OKpYXarollel cpeabl COSAMHEHHSIMH Cepbl (KUCIOTHBIE JOXKAU, 3arps3HEHHE
BO3/lyXa U BOJJOEMOB), CIIOCOOBI €r0 IPEIOTBPALICHUS

2.3

OOmast xapakTepucTuka »31eMeHTOB VA-rpynmbl. OcCoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHW OKUCIECHUSA. A30T, pacpoCTpaHEHUE B MIPUPO/IE,
du3nveckre u XuMu4Ieckne cBoiictsa. KpyroBopor a3ora B mpupoze. AMMHAK, €ro
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, MoJyuyeHne 1 mpuMeHenue. Cou aMMOHMS,
uX (pU3HUECcCKue M XUMUIECKHE CBOWCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUs. A30THasi KHCJIOTa, €e MoJydeHue, (pu3nyeckue U XMMHUYECKHe
cBOiicTBa (0OIIME KaK MPEJCTaBUTENs Kjacca KUCIOT U CHElU(PUYECKUE).
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHMA B KauyecTBE MMHEPaJIbHBIX
ynoOpeHuil. XHUMHUYECKOE 3arps3HEHHE OKpYKarolled cpeabl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE JOXK/H, 3arpsi3HEHNE BO3/1yXa, TIOUBBI U BOJIOEMOB)

2.4

®docdop, amnrorponHsle Moaudukanuu ¢docdopa, GUMUECKUE U XUMUYECKHE
cBoiictBa. Oxcun docdhopa (V) u docdhopnas kuciora, Quanyueckue u
XUMHUYECKHE CBOWcTBa, mosyueHue. lcmosib3oBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YA0OpEeHU

2.5

O6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKUCIEHHA.  YTIEpoAd,  ajuIOTPOIHBIE
Moau(UKaIMK, pPACIpOCTpaHEHHE B Mpupoje, (U3MUeCKhe U XUMHUYECKHe
cBoiicTBa. Ancopouus. KpyroBopot yraepona B npupoje. OKCHabl yriepojaa, ux
q)HSI/I‘IeCKI/Ie U XHUMHNYECKHUE CBOfICTBa, )IeﬁCTBI/Ie Ha JKUBBIC OpPraHU3MBEI,
NOJy4eHUE U NpUMEHEHHEe. DKOJOTHYECKUe MPOOJIEeMbl, CBA3aHHBIE C OKCHJIOM




yraepoga (IV); rumoreza T1I00anbHOTO TMOTEIJICHUS KIWMaTa; IMapHUKOBBIN
addekt. YroapHas KUCIOTA U €€ COJIU, X (PU3HUECKUe U XUMUYECKUE CBOICTBA,
nojsyueHue u npuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIIICHHOCTH U CEIbCKOM
X0341iCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSAMHEHHSIX
yraepoaa (MeTaH, 3TaH, JTWJEH, alEeTWIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucinota). Ux cocraB u xumuueckoe ctpoeHue. [lonstue o OMoiornyecku BaKHbIX
BEIIECTBAX: JKUpPax, Oenkax, yrieBojax - M MX pOJM B KHU3HH YEIOBEKA.
MartepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COSAMHEHUN

2.7

Kpemnnii, ero gpusznueckre 1 XUMUUYECKHE CBOMCTBA, IMOJIyYEeHHUE W ITPUMEHEHHE.
Coenunenus kpeMHus B npupoje. OOiue npeactaBieHus 00 OKCHUlie KpeMHUs
(IV) u kpemuneBoit kuciore. CUIMKATHI, UX UCIIOIH30BaHUE B OBITY, MEAUIIMHE,
MIPOMBINIJICHHOCTH. BakKHEWIIINE CTPOUTEIBHBIE MaTepUaNIbl: KepaMUKa, CTEKIIO,
IIEMEHT, OeTOoH, Xene300eToH. IIpoGiembl 0e30macHOTO  MCIOJIb30BAHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IIOBCEIHEBHON KU3HU

2.8

XVUMUYECKUN DSKCIEPUMEHT: H3y4deHHE O0Opa3lloB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IPOBEIACHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-
MOHBl W HaONIOJEHHEe TPU3HAKOB HX TPOTEKAHUS; OIBITHl, OTPaXKAOIINe
¢u3nyecKkue U XMMUYECKUE CBOICTBA I'aJIOTEHOB U MX COEJAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHUATIOB); O3HAKOMJICHHE C O0pa3lamMH XJIOPHI0B
(rajoreHu10B); 03HAKOMIIEHHE C 00pa3llaMH CEPbl U €€ COSAMHEHUSIMHU (BO3MOKHO
UCIIOJIb30BaHNE BUCOMATEPUAIIOB); HaOIIOICHHE TIpoliecca OOYTIIMBaHUS caxapa
MOJ JICICTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTHI; U3YYEHUE XUMHYECKUX
CBOICTB pa30aBICHHON CEPHOI KUCIOTHI, MPOBEJACHNE KaYECTBEHHON PEeaKIK Ha
cynbar-uoH W HaONIONEHUE TpPHU3HAKA €€ TPOTEKAHUS; O3HAKOMIICHHE C
¢u3nyeckuMu cBoiicTBaMu as3ora, (ochopa U HUX COETUHEHUH (BO3MOXKHO
UCMOJIb30BaHUE BHUIEOMATEpUANOB), o0Opa3namMu a30THBIX M (GochOpHBIX
ya0OpeHult; mojiyueHue, coOupaHue, paclo3HaBaHWE UM M3YyUYE€HHUE CBOMCTB
aMMuaKa; IpoBeJIeHIe KaueCTBEHHBIX PeaKIIfii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4YEeHUE NPU3HAKOB MX NPOTEKaHMs, B3aUMOJCIHCTBHE KOHLIEHTPUPOBAHHOMN
A30THOM KHCIOTBI C MeAbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIOB);
U3Yy4YEHHE MOJeNiell KpUCTANIMYECKUX PELIETOK aiMasa, rpaduta, QyiepeHa;
O3HAaKOMJIEHHE €  MpOIeccoM  aAcopOLMU  PACTBOPEHHBIX  BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IMPOTHBOra3a; MoJiyueHue, coOupaHue,
pacro3HaBaHME M H3YYEHHE CBOWMCTB  YIVIEKUCIIOIO Trasa; IPOBEACHHE
KaueCTBEHHBIX PEAaKI1il Ha KapOOHAT- U CUJIMKAT-MOHBI U U3Y4YEHHE MPU3HAKOB UX
IIPOTEKAaHUs; O3HAKOMJIEHWE C NPOAYKIHMEW CHJIMKAaTHOM IPOMBIIUIEHHOCTH;
pelIeHNe PKCIEPUMEHTAIBHBIX 3aJa4y 1Mo Teme '"BaxHellne HeMeTalbl U UX
coeuHeHus"

MeTamisl 1 uX COCIMHCHUA

3.1

OO0mas xapakTEepUCTHKAa XUMUYECKUX DJIEMEHTOB - METAJJIOB HA OCHOBAHWUU MX
nonoxkeHuss B llepmomnueckoir cucreme XuMHUuUeckux anemeHtoB J[.U.
MenneneeBa u ctpoeHusi aToMoB. CTpoeHHEe MeTaIIOB. MeTamnyeckas CBA3b U
METaJuIMuecKasi  KpUCTAJUIMYECKas  pelieTka.  DIEeKTPOXMUMHYECKUU  psll




HanpsHKEHUH METaJIOB

3.2

Ouznyeckue U XUMUYECKHe cBoWcTBa MeTayyioB. OOmiMe crocoObl MOTyYeHHUS
MeTauioB. [IoHATHE O KOpPPO3MM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. Criassl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY ¥ IPOMBIIIEHHOCTH

3.3

[[{emounble MeTayuibl: MOJOKEeHHE B lleproanuyeckod cucTeME XUMHYECKHX
anementoB JI.MI. MeHneneeBa; CTpOCHHE UX aTOMOB; HaxO0XXJACHUE B IPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUAbI U
TUAPOKCUABI HATpUd W KaJluAi. HpI/IMeHeHI/IC IMICJIO0OYHBIX MCTAJVLIOB H HX
COEMHEHUI

3.4

[IlenoyHoO3eMenbHbIC METAJUIBI MArHUM U KaJbLMM: ojioxkeHue B [lepuoanyeckoi
cucreme xumudeckux 3emeHToB /.M. MenneneeBa; CTpOCHHE HX aTOMOB;
HaxOoXxJeHue B npupoje. Pu3nyecknue i XUMUYECKUE CBOMCTBA MarHus 1 KaJIbIUs.
Baxneiimue coequHeHus Kanbuust (OKCH, TUAPOKCU], coJin). KecTKOCTh BOABI U
CIOCOOBI €€ yCTpaHeHUs

3.5

AnromuHuit: nonoxenue B Ilepmoauueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
.. Menneneesa; CTpOCHHE aTOMa; HAXOXKJIECHHE B mpupoxae. Pusznueckue u
XMMHUYECKHE CBOMCTBA amOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUIA U THAPOKCH]IA
AJIFOMHUHUA

3.6

Kene3o: nonoxenne B [lepuoguyeckoil cucteMe XUMU4YeCKuXx 3iaeMeHToB J[.U.
MenpeneeBa; CTpoeHHE aTOMa; HaxokJaeHWe B mnpupoae. Dusuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCuabl, TuapoKcuabl u comu xenesa (1) u sxenesza
(III), mx coctaB, CBOICTBA U MOIYYCHUE

3.7

XUMHUECKUH HKCIEPUMEHT: 03HaKOMIJIEHHE ¢ 00pa3liaMy METAJIJIOB U CIJIaBOB, UX
(GU3NYECKUMHU  CBOWCTBAMH;, H3Y4YCHHE pE3YJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO HCHOJIb30BAHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3auMOJEHCTBUS
OKCHJIa KaJbllMsi ¥ HATpUsl C  BOJOW  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB); MCCIEOBAHNE CBOMCTB ECTKOM BOJBI; MPOLECCa TOPEHUS
xKeJe3a B KHCIIOopo/ie (BO3MOXKHO MCIIOJIb30BaHUE BHIEOMATEPHAIIOB); TIPU3HAKOB
NPOTEKaHUs KAueCTBEHHBIX pEeaKkIMi Ha MOHBI (MarHus, KaJbLus, aJIOMUHUS,
nuHKa, xenesa (II) u xenesa (I111), meau (I1I); Habmr0EHME 1 ONKMCAaHUE TTPOLIECCOB
OKpalllMBaHUs IUIAMEHW MOHAMM HAaTpus, Kajausd U Kaublus (BO3MOKHO
UCTIOIB30BaHUE BHUICOMATEPUANIOB); HCCIeNoBaHHEe aM(pOTEPHBIX CBOICTB
THJIPOKCUA ANTIOMHUHUS M THJIPOKCHAA IIMHKA; PELIeHHE SKCIEePUMEHTAIbHBIX
3az1a4 1o Teme "BaxHelne MeTauibl U UX COeTUHEHUS "

XHUMHS ¥ OKpYXaromas cpeaa

4.1

HoBble Marepuanbl M TeXHOJOTHHM. BemecTtBa M maTepuanbl B MOBCEIHEBHOU
J)KA3HU 4YeJlOBeKa. XUMUS U 310pOoBbe. be3ornacHoe MCnosb30BaHUE BEIIECTB U
XUMUYECKUX peaknuid B ObITy. [lepBas momomb mpyu XUMHUYECKHX OXKOTax M
OTpPaBJIEHUSX

4.2

OCHOBBI 3KOJIOTUYECKON I'PAMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE OKPYKAroIIen
cpensl IIJIK. Ponp XuMuu B pelieHuu SKojioruyeckux mpobdsnem. [IpupoanHsie




WCTOYHHMKHU YTJIEBOJAOPONOB (Yrojb, MPUPOMHBIA Ta3, HEe(Th), MPOAYKTHl HX
nepepabdOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3 XVUMUYECKUH IKCIEPUMEHT: U3YYCeHHE O0pa3I[OB MATEPHAIOB (CTEKIIO, CILIABBI
METAaJUIOB, MTOJIMMEPHBIC MaTEPHAIbI)

7.Acnosb3yemMblii mepevyeHb (Koan(pUKATOP) NpOBepsieMbIX TPeOOBaHUIl K pe3yJibTaTaM
OCBOEHHSI OCHOBHOH 00pa3oBaTeILHOW NPOrpaMMbl OCHOBHOIO o00IIero o0pa3oBaHHsl M
3JIEMEHTOB CO/AeP KAHUS ISl IPOBeeHUsI OCHOBHOI'0 IOCYIaPCTBEHHOI0 K3aMeHa M0 XMMHUH
(nanee - OI'D Mo XUMMH)

Tabmuma 7.1
[TpoBepsiembie Ha OI'D Mo XuMuu TPeOOBAHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMmbl
OCHOBHOT0 00I1IeT0 00pa30BaHUs
Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
MPOBEPSIEMOT0 | OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbI OCHOBHOT'O OOIIIETO
TpeboBaHus oOpa3zoBanus Ha ocHoBe PI'OC
1 [IpencraBienue:
11 0 T[I03HABa€MOCTHU SIBIICHUN TMPUPOIbI, TOHUMAHUE OOBEKTHBHOU

3HAYMMOCTH OCHOB XHMHYCCKOH HAayKHM Kak obnactu COBPCMCHHOT'O
CCTCCTBO3HAHUs, KOMIIOHCHTA O6H.[CI>1 KYJIbTYPpbl U HpaKTHHeCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPECMCHHOT'O O6HI€CTB3,; IIOHHMMaHHC
MECTa XUMUU CpCaU NPYTIUX €CTCCTBCHHBIX HAYK

1.2 O HAYYHBIX MCTOHAX II0O3HAHHWA, B TOM YHCIIC ISKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOJaX NCCICAOBAHNA BCIICCTB U U3YYCHHA XUMHUYCCKUX
peaKHHﬁ; YMCHHUEC HCIIOJIB30BATH MOACIHU JJIA 00BSICHEHUS CTPOCHUA
aTOMOB 1 MOJICKYIJI

1.3 0 cepax mpodeccuoHaTbHON NEATeTbHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPEMEHHBIMH  TEXHOJIOTMSIMH, OCHOBAaHHBIMM HAa  JIOCTHXKEHUSIX
XUMHUYECKOU HAayYKH, YTO IMO3BOJIUT O6y‘IaIOHII/IMC$I paccMaTpuBaTh XUMHUIO
Kak cdepy cBoeil Oyayieil mpodeccHoHANbHON AEITeTbHOCTA U CIENaTh
OCO3HAHHBII BBIOOp XMMUU KaK IPO(QUIBHOIO NMpeAMETa MPHU Mepexo/ie Ha
YPOBEHb CpeHero o011ero o0pa3oBaHus

2 Bnanenne cucreMoil XMMHUYECKUX 3HAHUN U YMCHUC IMPUMCHATHL CUCTCMY
XUMHUYCCKHUX 3HaHPII>'I, KOTOpas BKIIKOYACT:

2.1 BOKHENIIINE XUMUYECKHE MOHATHS: XUMUYECKHU I SJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOAHAS
CMECh, OTHOCHUTEIIbHBIE AaTOMHAasi M MOJICKYJISIpHAsE MacChl, KOJIUYECTBO
BEIIECTBa, MOJb, MOJISIpHAs Macca, MOJSPHBIA 00beM, OKCHJI, KHCIIOTa,
OCHOBaHUE, COJb (CPEIHSIsI), XUMUYECKash PEaKIlsl, peaKui COCTUHECHHUS,




peaKIMK Pa3IoKEeHUsI, PEAKIIUU 3aMEIIEHHUs, PeaKI[uu OOMEHa, TEIJIOBOU
s deKT peakiuu, 3K30- U SHIOTCPMUIECKIE PEAKIHH, PACTBOP, MaccOBas
JIOJISl XMMUYECKOT0 3JIEMEHTA B COSIMHEHUH, MAaCCOBAsl 10J1s1 U IPOLICHTHAS
KOHIIEHTpalLKs BELIECTBA B PACTBOpE, AP0 aTOMa, 3JIEKTPOHHBIA CIION
aTomMa, aTOMHasi oOpOWTallb, paguyC aroma, BaJEHTHOCTh, CTCIICHb
OKHCIICHUSI, XUMUYECKasi CBSI3b, 3JIEKTPOOTPULATEIBHOCTh, IOJSpPHAS WU
HETOJIIpHAsl KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, METAJJIMYECKasi CBS3b,
KpUCTaJUITMYecKasi  pemierka  (aToMmHasi, HWOHHAs, MeTauIMyeckas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, OJJICKTPOJIUT U HEIJICKTPOJIUT,
DJIGKTPOJIMTUYECKAS] ~ JUCCONMANMS,  PEaKIUu  HOHHOTO  OOMeHa,
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHBIC peakuuu, OKHCJIUTEIh Hu
BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBJIEHHUE, JJIEKTPOJIN3, XUMHYECKOE
paBHOBecHe, 00OpaTUMbIe © HEOOpATUMBIE PEAKIIUH, CKOPOCTh XMMUYECKOM
peakuuu, katanusarop, [1/IK, koppo3us meTamios, CriaBbl

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXpPAHCHHS  MaccChl,
nepuonuueckuii 3akoH J[.M. MeHneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,
3aKOH ABOTajipo

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAS Teopus, TEOPUS
INEKTPOJIMTUYECKON JUCCOLMALUU

Brnanenue ocHOBaMU XMMHUUYECKON TPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMEHME NPaBUIbHO HCIIOJb30BAaTh M3YUYEHHBIE BEIIECTBA U MaTepuasbl (B
TOM YHCJI€ MMHEpaJbHbIE YNOOpPEHHs, METaIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOJAHBIX UCTOUHUKOB YIJIE€BOJIOPOAOB (YIJIsl, IPUPOIHOIO
ra3a, He)TH) B OBITY, CEJILCKOM XO3SICTBE, HA IPOU3BOCTBE M IOHUMAaHHE
3HAUEHUs JKUPOB, OENIKOB, YIJIEBOAOB Il OpraHM3Ma YeJIOBEKa; YMEHHE
IIPOTHO3UPOBATH BIMSHUE BEILIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJI0BEKAa U OKPYXKAIOIIYIO IPUPOIHYIO CPERY

3.2

YyMEHUE WHTETPUPOBATh XUMHUYECKUE 3HAHMUS CO 3HAHUSMU JPYTHUX
yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboOThl C Pa3IUYHBIMM MCTOUYHUKAMH HMHPOPMALUHU IO
XUMUM  (HayyHas M  HAY4YHO-TIONYJIIpHAs JIUTEparypa, CJIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaLII/IIO O BCIICCTBAX, HX
MPEBPAICHUAX U MMPAKTUYCCKOM MMPUMECHCHUU U YMCHUC HCII0JIB30BATh €€
AJI pCIICHU A y‘IC6HO'HO3HaBaTCJ'ILHI>IX 3aga4

Bnanenue ocHOBaMM IMOHSATUHMHOIO ammapara U CUMBOJMYECKOIO S3bIKA
XUMUHU JJI9 COCTaBjieHUST (GOPMYJT HEOPTAaHMYECKUX BEIIECTB, YPaBHEHUI
XUMUYECKHUX peaklnii; ocHoBaMH XxuMHuuecko HoMeHkinarypsl (IUPAC u
TPUBUAIBHOM)

YMeHue OOBSCHATh CBA3b MOJNOXKEHHUS dieMeHTa B llepuoanueckoit
CUCTEME C YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB XUMHUYECKHX
9JIEMEHTOB (COCTaB M 3apsa  sjpa, oOIIee YHUCIO DIIEKTPOHOB),




pacrpeieieHueM JJIEKTPOHOB IO HHEPreTHYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX MEPHUOJIOB, KATUS U KATbIIHS

6 IIpencraBienue 0 NEPUOAUMYECKONW 3aBHCUMOCTH CBOMCTB XHMHYECKHUX
9JIEeMEHTOB (paJuyc aToMa, »BJIEKTPOOTPULATENBHOCTh), MPOCTBIX H
CJIO’KHBIX BEIIECTB OT MOJOXKEHHUs 3JIeMeHTOB B [lepuonndeckoii cucreme
(B ManbIX mepUoAax U TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma
7 YMeHue kiraccupuimpoBaTh:
7.1 XUMHYECKHE JIE€MEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMUYECKHUE PEAKITH
8 YMeHue ornpenessiTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIECHUSI XMMUUYECKUX 2JIEMEHTOB, 3apsijl HOHA
8.2 BUJI XUMHUYECKOM CBS3H U THIT KPUCTAJUIMYECKOUN CTPYKTYPBI B COSTUHEHUSIX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOPaX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBaTh GU3NIECKUE M XUMUYECKHE CBOICTBA!
9.1 IPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJOPOJ, rpadur, ajiMas, KpeMHHUH,
a3oT, ocdop, cepa, XJI0p, HATPUH, KaTU, MarHUI, KaJabIUil, ATFOMUHU,
JKeJe30)
9.2 CJIOKHBIX BEIECTB, B TOM YHCJI€ MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJI, CEPOBOJOPOJI, OKCUABI M TUApOKcHUIsl MeTamnoB I - 1A
rpymm, amromuans, meau (11), nuaka, xxenesa (I1 u I1I), okcusr yrnepoma (11
u IV), kpemuus (IV), azora u pochopa (Il u V), cepst (IV u VI), cepuucras,
cepHasi, a30TUCTas, a30THas, pocdopHasi, yrojbHast, KpeMHUEBasI KUCJIOTa U
UX COJIN)
9.3 MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT
UX COCTaBa M CTPOEHHs, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXHOCTh TPOTEKAaHUS XHUMHUECKUX TIPEBpalleHUN B
Pa3IMYHBIX YCIOBHAX
10 YMeHne coCTaBIATh MOJIEKYJISIPHBIE ¥ HOHHBIE YpaBHEHUS PEaKIfii, B TOM
qucie:
10.1 peaxkiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUi
10.3 WUTIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIM)




HCOPTraHNYCCKUX BCIICCTB

104 MOATBEPKIAIOIINX TEHETHYECKYI0 B3aMMOCBSI3b MEXKTy HUMHU
11 YMeHue BbIUUCIATH (IPOBOAUTH PacueThl):
111 OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOI'0 3JIEMEHTA B COEIUHEHNUHU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 10 YpaBHEHUSM XMUMHUYECKUX PEAKIIUH M HAXOJIUTh KOJUYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WIH MIPOYKTOB PEAKIIUU
12 Bunanenue (3HaHue OCHOB):
121 OCHOBHBIMH METOJAaMH HAY4YHOTO IO3HAHHUS (HaOIIOJeHUE, U3MEpPEHHE,
9KCIIEPUMEHT, MOJEIUPOBAHKE) MPU HM3YYCHHH BEUIECTB M XHUMHUYECKUX
SBIICHUH; yMEHUE CPOPMYyIUPOBATH MPOOJIIEMY H MPEIJIOKUTH TYTH €€
pelIcHus
12.2 0e30MmacHOl pabOThI C XUMHYECKUMH BEIIECTBAMU, XUMUICCKOU TIOCYIOH 1
1a00paTOPHBIM 000PYIOBAaHHEM
12.3 mpaBHJiaMd O€30MacCHOTO OOpaIleHUs] C BEIIeCTBAMHU, UCIOJIb3YEeMbIMU B
MOBCEIHEBHON JKW3HU, TpPAaBUJIAMH TIOBEICHUS B IEIAX COepekeHus
3MI0pPOBbS M OKpYXarolled MNpUPOAHON cpenbl; IMOHMMaHHE Bpeaa
(omacHOCTH) BO3JCHCTBHSI Ha )KUBBIC OPTAHU3MBI OIIPE/ICIICHHBIX BEIICCTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hanuuue mnpakTHUeCKUX HABHIKOB TUIAHUPOBAHUS U  OCYIIECTBICHUS
CIIETYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3Y4YE€HHE U OmucaHue (PU3MUECKHUX CBOMCTB BEUIECTB; O3HAKOMIIEHHE C
GU3HYECKUMU M XUMHUYECKUMH SIBICHUSMU; OIBITHI, WIUTFOCTPUPYIOIIUE
MPU3HAKY TIPOTEKAHUS XUMUYCCKUX PEAKITUi
13.2 U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit
13.3 MOJTydeHUE KHUCIIOPOJia U M3YYCHHE €0 CBOWCTB; MOJYYCHHE BOJOPONA U
W3YYEeHHUE €r0 CBOMCTB; MOJYYEHHE YTIJIIEKUCIOro Ta3a W H3y4YCHHE €ro
CBOIICTB; MOJyYEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB
134 IIPUTOTOBJIEHUE  PACTBOPOB C  OINPENECICHHOW  MacCOBOW  J10Jei
pPacTBOPEHHOT'O BEIIeCTBA
13.5 MpUMEHEHNE WHANKATOPOB (JIakMyca, MeTuiopaHxka u (deHondTarenHa)
JUTSL OTIPEISIICHUS XapaKTepa Cpeibl B pacTBOPAX KUCIOT U MIET0Ye
13.6 WCCJICIOBAHNE U OMMCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX

KJIaCCOB; HU3YUYCHHUC BSaPIMO)IefICTBPISI KHUCJIOT C METallllaMH, OKCHIaMH




METaJIJIOB, PACTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSMHU, COJISIMU;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHWE OJHOIO MeTajuia
IpyrMM U3 pacTBOpa COJIM; HCCleqoBaHHe aM(OTEpHBIX CBOMCTB
TUAPOKCHIOB ATFOMUHUS U ITUHKA

13.7

pellieHHuEe SKCIEpUMEHTAIbHbIX 3a7ad 1o TemaMm: "OCHOBHBIE KJIACChI
HEOPraHWYECKUX COeIMHEHUU'"; "DJeKTpoiauThueckas auccouuanus’;
"Ba)kHelIMe HeMeTalulbl U UX coenuHenus'; "BaxkHelme MeTaaiabl 1 UX
coenuHeHus"

13.8

XUMHUYECKHE 3KCIEPUMEHTHI, WJUTFOCTPUPYIONINE MPU3HAKH TPOTCKAHUS
peakuit HFOHHOTO OOMEHa; KaueCTBEHHBIC PEAKI[UU Ha MMPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX MOHBI: XJIOPHA-, OpOMUI-, HOIUA-, CYIbdat-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJPOKCH]I-UOHBI, KaTHOHBI aMMOHHS,
MarHus, KaJIbI¥s, ATFOMUAHUS, J)Keme3a (2+) u xkenesa (3+), menu (2+), IUHKA

14

VYMmenue:

141

NpPEACTaBIATh  pe3yabTaThl  dKCIIEpUMEHTa B  (opMe  BBIBOJOB,
JI0Ka3aTeiabCcTB, TIpapuKOB M TaOMMI U BBIIBIATH 3MIHUPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIUBATh CBSA3M MEXKIY pEabHO HAOII0aeMbIMU XHUMHUUYECKHUMHU
SBJICHHSIMH M TIPOILIECCAMM, MPOUCXOMAIIMMH B MaKpO- M MHUKPOMHPE,
OOBSICHATH IPUYUHBI MHOTOOOpa3Hs BEIIECTB

Tabnuua 7.2

HepequL QJICMCHTOB COACPIKAHUA, ITPOBCPACMBIX HAa OCHOBHOM
TroCyaapCTBEHHOM 3K3aMCHEC 110 XUMHNU

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKaHUS

HepBOHa‘-IaJ'IBHBIG XUMHWYCCKHUC ITOHATUA

1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei

1.2 ATOMBI M MOJIEKYJIBI. XMMHUUYECKHE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[TpocThie U ClI0KHBIE BEIIECTBA.

1.3 Xumunueckas popmyina. BalleHTHOCTh aTOMOB XUMUYECKUX 31€MEHTOB. CTeneHb
OKHCJICHHUS

14 3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTENbHAsE aTOMHasg —Macca.
OTtHocuTenbHast MOJIEKyJIsipHas Macca. MaccoBas 10J11 XUMHUYECKOT0 2JIEMEHTA B
COEIMHEHUH

1.5 KomuyectBo BemiectBa. Monb. MomsipHas macca. MossipHblif 00beM TazoB.
B3anmocBs3b KoJIMyecTBa, MacChl U YUCia CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6 Ouznyeckue U XUMUUYECKUE ABJICHUS. XUMUYecKas peakiys U ee IpU3HaKu. 3aKOH




COXpPAaHCHHUA MAaCChl BEIICCTB. Xumudeckue YpaBHCHUA

ITepuonnueckuii 3akoH u [lepuoauueckas cucrema XumMu4eckux snemeHTon [1.M.
MenneneeBa. CTpoeHue aTOMOB

2.1

ITepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xuMudeckux snemeHToB J1.1.
Menpneneesa. Ilepuonsl u rpynnsl. @U3HMYECKUI CMBICI MOPSAKOBOTO HOMEDPA,
HOMEpPOB MEpUO/JIa U IPYMIbI JIEMEHTA

2.2

Ctpoenune atomoB. CocTtaB aToMHbIX sifiep. M3otomnbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEK AaTOMOB IepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
ITepuoauueckoii cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TpPeX
NEpPUOJAOB, Kaius, Kaiblus (paguyca aToMOB, 3JEKTPOOTPULATEIBbHOCTH,
METAJUINYECKUX U HEMETAJUINYECKUX CBOWCTB) U UX COCIMHEHUH B COOTBETCTBUU
C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB

Crpoenue BemecTna

3.1

Xumuueckass cBsizb. KoBasieHTHast (ToyisipHass W HEMOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTD XUMHUYECKUX 3JIEMEHTOB. HNonuas CBS3b.
Merannuueckas cBSI3b

3.2

Tumel KpUCTAUIMUECKUX PEIIETOK (aTOMHas, WOHHAs, METAJTHYecKas),
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT TUMA KPUCTAUIMYECKOM pELIETKH U BUJA
XAMHUYECKON CBA3U

Baxuelime mnpencraBuTeNld HEOpraHW4Yeckux BemecTtB. Hemeramnsl u  uX
coenuHeHusa. MeTanibl U UX COEOUHECHUA

4.1

Knaccudukanus W HOMEHKJIATypa HEOPTAaHMYECKUX COCTUHEHHH: OKCHJIOB
(comeobpa3yrole: OCHOBHBIC, KHCIOTHBIE, aM(OTEPHBIE) U HECOTIE00pa3yIoIIne;
OCHOBaHUU (menoun u HEpPacTBOPHUMBIE OCHOBaHUS); KHUCJIOT
(xucnopozacoaepx aiue U 6eCKUCIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiei (CpeTHUX U KHUCIIBIX )

4.2

duznyeckue 1 XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB: BOJIOPOa,
XJIOpa, KMUCIOPO/a, cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHUS

4.3

dusznueckue M XHUMHYECKHE CBOMCTBA MMPOCTBIX BEHICCTB-MCTAJIJIOB: JIUTUA,
HaTpuA, Kajiusd, Maravs U KaJIbIusA, aJlTlOMUHUSA, KEJIC3A. SJ'ICKTPOXI/IMI/ILIGCKI/Iﬁ paa
HaHpH)KeHI/Iﬁ MCETAJlJIOB

4.4

duznyueckue U XUMHYECKHE CBOMCTBA BOJOPOTHBIX COCAMHEHUI HEMETaJIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusndeckue 1 XMMUUYECKHE CBOMCTBA OKCHI0B HeMeTauioB: cepol (IV, VI), azora
1, IV, V), docdopa (III, V), yrnepoma (II, 1V), kpemuus (IV). Ilomyuenue
OKCHJIOB HEMETAJLIOB

4.6

XuMuyeckue cBoicTBa okcu10B: MetamuioB IA - IIIA rpynm, nunka, meau (II) u




xenesa (II, III). [Tomyuenne okcumIOB METAIIOB

4.7 XUMHYECKUE CBOMCTBA OCHOBAaHMM U aM(OTEPHBIX THMAPOKCUAOB (Ha mpuMmepe
THJIPOKCUIOB aJIIOMHUHUSA, Kele3a, uHKa). [lomyuenre ocHOBaHU 1 aM(pOTEPHBIX
TUIPOKCHIOB

4.8 OO01mye XUMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOMN, CEPOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochopHOH, kpeMHHEBOU, yronpHOU. OcobObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT.
[Tonydyenue Kuciaor

4.9 OO0mre XUMHYECKUE CBOMCTBA cpenHux cosie. [lomydenue coneit

4,10 |Ilonyuenue, coOupaHue, pacro3HaBaHHWE BOJOPOJA, KHCIOPOJa, aMMHaKa,
YIIIEKUCIIOro ra3a B JJabopaTopuu

411 |Ilomy4yeHne aMMHaKa, CEpHOW M Aa30THOM KUCIIOT B MPOMBINUIEHHOCTH. OOmIme
CIOCOOBI TOTYyYEHUS] METAJUIOB

412 |T'enetnueckas CBA3b MEX]y KllaCCaMU HEOPTaHUYECKUX COEeIMHEHUN

5 XUMUYECKUE PeaKINU

5.1 Knaccudukanus XMMHUYEeCKUX PeaKkIUil MO pa3IuYHbIM IMpHU3HAKaM: MO YUCTY U
COCTaBy YYaCTBYIOIIMX B pEaKIWU BEIIECTB, O TemioBoMy 3ddekry, 1o
M3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKIX AJIEMEHTOB

5.2 TernoBoii 3¢ exT XUMHYECKON peaKkIiuy, TePMOXUMHUYECKIE YPAaBHEHUS. DK30- U
SHAOTEPMHUUYECKUE PEeaKIHH. TepMOXUMHUYECKHUE YPaBHEHUS

5.3 OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OKHCIUTEIN U BOCCTAHOBUTEIH.
[Ipouieccel OkKCIEeHUS U BOCCTAHOBJICHUS. DIEKTPOHHBINA OanaHC OKUCIUTEIbHO-
BOCCTaHOBUTEJILHOW PEeaKkLuu

5.4 Teopus 3MeKTpONUTHYECKOM aucconranui. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HeRIeKTPouThl. CUIIbHBIE U clla0ble 3J1eKTPoauThl. CTeneHb AUCCOIHaNU

5.5 Peakiiuu moHHOTO OOMEHA. YCJIOBHS MPOTEKAHHUS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUS peaKIuii

6 XuMUS U OKpY’KaroIas cpesa

6.1 BemectBa u MaTepuanbl B NOBCEIHEBHOH JKM3HM uenoBeka. be3omacHoe
HCIIOJIb30BaHUE BEILIECTB M XUMUUECKHX peakluii B 1aboparopun u ObITy. [lepBas
MIOMOIIb TIPY XUMHUYECKUX 03KOTaX U OTPABICHUIX

6.2 XVMHYECKOE 3arpsA3HEHNE OKPY>KAIOILEN cpebl (KMCIOTHBIE JOKIM, 3arPA3HEHHE

MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro mnpenorBpamieHus I[IpenenpHas
nonyctumas koHueHtpanus BemiectB (ITIK). Ponp XxumMum B perienuun
9KOJIOTMYECKUX MpoOieM. YCHJIeHue TMapHUKOBOro »3(dekra, paspyuieHHe
030HOBOTO CJIOSI




6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriepoaa, KpeMHUST U UX COCAMHEHHUI B
OBITy, MEAWIIMHE, IMPOMBIIIJICHHOCTH M CEIbCKOM Xo3siicTBe. [IpumeHeHue
METa/UIOB M CIUIaBOB (CTajb, YyryH, IIOpPATIOMUHHHA, OpoH3a) B OBITY U
MIPOMBINIJICHHOCTH UX coeAnHEeHUU. [IoHSITHE 0 KOPpO3UM METaJUIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [IpupoaHble HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, He]PTh),
MPOIYKTHI HX NepepadboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5 [lepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSAMHEHHSIX
yriaepona (MeTaH, 3TaH, STHWIIEH, AaleTWICH, J3TAaHOJ, TJIMLEPUH, YKCYCHas
kucinota). [loHarne o OHONOrMYECKH BaXKHBIX BEUIECTBAX: MXKHpaX, Oenkax,
YIJeBOJax - U UX POJIH B JKU3HU YEJIOBEKA

7 Pacuersr:

7.1 1o (hopMyaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOI'O BEILIECTBA B paCTBOPE

7.3 10 XUMUYECKUM YPaBHCHUSM




