[ocymapcTBeHHOE O0pKETHOE 001Ie00pa3oBaTenbHOe yupexaeaue CaMapckoi 001acTu cpeHssa
obmeoOpaszoBarenpHas mkoia ¢. CocHoBbii CostoHet

MYHHULIMNIAJIBHOTO paiioHa CTaBpononbCKU

PACCMOTPEHO COI'JIACOBAHO YTBEPXJIEHO
Ha 3aceganun MO 29.08.2025 r. HupekTop
yuuTenen I'bOY COLI
[IpoTokon Ne 1 c. CocuoBriii ConoHerl
ot 28.08.2025 r. [Tpuka3z Ne 159-ox1
PykoBogutens MO 3amecTtuTens aupekropa no YBP ot 29.08.2025 1.
lanmax6apo M.M. CoutneBa-Kypununa T.B. Ko3znos A.M.
PABOYAS ITPOTPAMMA
XUMMUA

U1 oOygarommxcs 8-9 kKiaccoB

C=RU, O=I'BOY COlW c.
CocHoBbin ConoHey, CN=
KoanoB A.M., E=" s _solonez sch@
samara.edu.ru"

00fe376e3c78tb78be
‘I ‘\ 2026.01.03 15:48:15+03'00"



OEJIEPAJIBHAA PABOYAA ITPOTPAMMA
OCHOBHOI'O OBLHIEI'O ObPA3OBAHUA

XUMMUA

(0a30BbIM YPOBEHD)

(ms 8—9 kimaccoB 00pa3o0BaTEIbHBIX OpPraHU3aAIINN)

Mocksa — 2025



DdenepanpHas padbovas nporpamMma | Xumus. 8—9 kiaccel (0a30BbIH YPOBCHB)

COJIEP’KAHUE

TIOSICHUTEIJIBHAST BATIVICKA ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaann 3

COJEPKAHIUE OBYUEHHIS .........ooiiiiiiiee ettt ettt ettt et e e e veeetvaeeveeesaveeennaeens 6
8 KITACC c. ettt ettt e e e e e e e et eee e e e e e e e e —aaeee e e ettt —————eeeetttaa————————etetttnnn—————etetttan—————taeettan———_ 6
1S (01 22T o PR 9

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHWU HA YPOBHE

OCHOBHOI'O OBHIEI'O OBPA3OBAHUS ........cociiiiiiiiiieceeeeece e 14
JIMTHOCTHBIE PEBYIIBTATDBL. ... veeeuvreeereeeureeanseesanseeanseeasseesnseessssesassesssseessnsessssesansesssnsesasssessnseesssseesnssesnnses 14
METANPEAMETHBIE PEIYIIBTATB ....eceeuvrteeeeuurreeersuureeessaureeesasseeeessassteesssaseeeessaseeessanseeesssasseeessnnseeeessnsseeessnns 15
TIPEIMETHBIE PEBYIIBTATBL ....eeeeuuvreeerruurieeeauureeessurteessaurteesssaseeeessssteessaseeeessasseeessansaeesssnseseessnnseeesssnseeeessns 17

TEMATHNYECKOE TTNTAHHPOBAHUE ......cccooiiiiiitiiieeee ettt s 21
G KITACC ..ttt ettt ettt ettt e b e ettt b e et e b e bttt e b e bt e a e e bt e e bt et e e bt e e hb e et e e bt sab e e bt e nhee st e enren 21
O KITACC ..ttt et et ettt et b e s h e et b e a e et et ae e et e bt sat e st e e s eaneenne s 34

[IEPEYEHD (KOJAU®UKATOP) PACIIPEJIEJIEHHBIX IO KJIACCAM ITPOBEPSEMBIX
TPEBOBAHUI K PE3VJIbTATAM OCBOEHHS OCHOBHOM OBPA30BATEJILHOU
[IPOI'PAMMBI OCHOBHOTI'O OBILEI'O OBPA3OBAHUS U DJIEMEHTOB COJEP)KAHUS

TIO XUIIMMI ... e et e e e e e e e et e e e e e e e e et aeeeee e e e aea e eaeseeeeeeanaaaaeseeeeeeananaaaaeeeaenes 51
B KITACC cttveeeeeee et eee et e e e ettt e e e e e e ettt aa e e e e e e e e et s eaaeese e e et e a—aeeeeeataaa——aaee ettt aaa—————tetttaa—atetrrrrrnnn 51
O KITACC 1ottt e e et ettt e e e e e e et et e eeese e e e et e e e ssseseeaaa e asseeeeesssan s eeeessaaannaseeeeetannnarseeerrrrannnns 57

[IEPEYEHb (KOJIMPHUKATOP) ITPOBEPSIEMBIX TPEFOBAHUN K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBEPA3OBATEJIbHOIM ITPOI'PAMMbBI OCHOBHOI'O OBII[ETO
OBPA30OBAHUA U ODJIEMEHTOB COJEPXAHUSA TTO XUMM MU ......coeiiiiiiiiniiiieiceeeeee e 64

[Iposepsiemble Ha OI'D no xumuu TpeOOBaHMSA K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeILHON TPOrPAMMBbI OCHOBHOTO OOIIETO OOPABOBAHMS ......cuvveeereenreerereenreeseeseseenseesseessseenseessens 64

[TepedeHb 37€MEHTOB COACPIKAHHS, IPOBEPAEMBIX HA OCHOBHOM T'OCYJAapCTBEHHOM 3K3aMEHE
5 (03D:4%00)17 0 ST OO 69



DdenepanpHas padbovas nporpamMma | Xumus. 8—9 kiaccel (0a30BbIH YPOBCHB)

denepanbHas pabodas mporpaMma o ydyeOHOMY mpeamery «Xumus» (0a30BbIi
ypoBeHb) (mpenMeTHass o001acTh «EcTecTBEHHO-HAyYHBIE TPEAMETH») BKIIOYACT
MOSICHUTEJIHHYIO 3aIHCKY, COACpKaHNE O0YUICHHSI, INITAHUPYEMbIC PE3yJIbTaThl OCBOCHHS
OporpaMMbl IO XHMHH, TEMAaTUYECKOE IUTAHMPOBAHHE, TNepedeHb (KoauduraTop)
pacmpe/ieIeHHBIX IO KJaccaM IPOBEPSEMBIX TPeOOBaHHN K pe3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUS U HJIIEMEHTOB
colepKaHUsl 10 XUMHUHU, TEepPeUYeHb (KOAM(PUKATOP) TMPOBEPSEMBIX TpeOOBaHUM
K pe3ylibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENbHOMN MpOrpaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHUsI U PJICMEHTOB COJIEPIKAHMSI 10 XUMUH.

HOACHUTEJIBHASA 3AIINCKA

[IporpammMa o XMMUU Ha YpOBHE OCHOBHOI'O OOIETr0 OOpa3oBaHUs COCTaBJIEHA
HA OCHOBE TpeOOBaHMUA K pe3ylibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU
IporpamMMbl  OCHOBHOTO 00miero oOpazoBanus, mnpeacTtaBieHHsix B GI'OC OO0,
a Take Ha OCHOBe (enepanbHOM pabodeil MmporpaMMbl BOCIUTAHUS U C YYETOM
KOHIICTIIIMK TpenoJaBaHusl Yy4eOHOro mpenMera «XuUMUs» B 00pa3oBaTeNbHBIX
opranuzauusx Poccuiickon denepanuu.

[Iporpamma mo xumuu paspaboTaHa C HEIbI0 OKA3aHHUS METOJUYECKON IOMOIIIH
YUHTEII0 B CO3/IaHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

[Iporpamma 1o xuMuu AaeT MPEACTABICHUE O MENIX, O0IIeH cTpaTeruu 00ydeHus,
BOCIIUTAHUSI W  Pa3BUTHS  OOyYarONIMXCS  CPEICTBAMH  Y4eOHOro MpeaMmera,
yCTaHABJIMBAET  O0s3aTeIbHOE  NPEIMETHOE  COJEp)KaHHWe,  MpeaycMaTpuBaeT
pacrpeneneHue ero o KjaaccaMm U CTPYKTyPUPOBaHUE IO pa3iesiaM U TeMaM IIporpaMMBbl
0 XHUMHH, OINpENeisieT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTHKU
COJICpKAaHUS, PEKOMEHJIYEMYIO TMOCIEI0BATEIbHOCTh HM3YYEHUS XUMHH C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTHKA y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEW OO0YyYaloluXCsi, OINpeesieT BO3MOXKHOCTH MpeaMera
JUIsL peanu3andyd TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs, a Takke TpeOOBaHMIA
K pe3ysibTataM OO0y4ueHUs XMMHUHU Ha YPOBHE IeJied M3Y4YeHHs MpelMeTa U OCHOBHBIX
BUJIOB YUCOHO-ITO3HABATEIIBHOM JISATEIIBHOCTH O0YYarOIIErocs M0 OCBOSHUIO YU4€OHOTO
COJIEpKAHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOW it  (POPMUPOBAHHWS  MHUPOBO33PEHUS
00y4JaroIerocs, ero MpejCTaBICHUN O MaTEPHAILHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT (GopMupyeMble XHMHUEW NPEICTABICHUS O B3aUMONPEBPAIECHUSX DHEPTHU
1 00 DBOJIOIMH BEIIECTB B TPHUPOJAC, O MyTSAX PEIICHHs TJIOOATBHBIX MPOOIeM
YCTOWYHMBOTI'O PAa3BUTHUSL YEJIOBEUYECTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUILEBON
1 DKOJIOTHYECKOM 0€30MMacHOCTH, MPOOIJIeM 3paBOOXPaHEHU.

N3yuyenne xumun:

CITOCOOCTBYET peajn3aliii BO3MOXKHOCTEHW sl caMOpa3BUTUA U (HOPMUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 0011el U (YHKIIMOHATIFHOU IPaMOTHOCTH;
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BHOCUT BKJaJ B (OPMHPOBAHHME MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEN
oOydJaronuxcsi,  HaBBIKOB ~ MX  CAMOCTOSITEBHOM  y4eOHOMW  JesTeIbHOCTH,
AOKCIEPUMEHTAJIBHBIX U HUCCIENOBAaTEIbCKUX  YMEHHH,  HEOOXOJMMBIX  Kak
B MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHAILHOMN AESITEIbHOCTH;

3HAKOMUT CO CIIeNU(PUKON HAYIHOTO MBIIIJICHHUS, 3aKJIaBIBACT OCHOBBI IIEIOCTHOTO
B3[VISiJa HA €IMHCTBO TMPUPOJBI M YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM 3TAallOM
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;

croco0CcTBYET (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTMYECKOE 00pa30BaHUE
oOydJaronuxcs.

Jlanubple HampaBiieHUs B OOY4YeHHMM XHMHUHM OO€CIEeUMBAIOTCS —CIenupUKoi
coJiepKaHusl y4eOHOTO MpeAMETa, KOTOPBIM SBISETCS MEeIarorn4ecKy alalTHPOBAHHBIM
OTpakeHueM 0a30BOI HAYKH XHUMHH HA ONPEICTIEHHOM 3Talle €€ Pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oO0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl TEPBOHAYAILHBIX MOHSATUM XHMHUHU, OCHOB
HEOPraHMYE€CKOW XMMHHU M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX MOHSATHN OPraHUYECKON
XUMHH.

CrpykTypa cojepKaHHs MporpaMMbl MO XUMUM CQOpMHpOBaHA Ha OCHOBE
CHUCTEMHOI0 NoAXo0Ja K ee n3ydeHuto. ColiepKaHue CKIAAbIBACTCA U3 CUCTEMbI TOHATHIA
0 XMMHYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBI MOHITUA O XMMUYECKOM PEAKLIMH.
OGe 3T cHUCTEMBl CTPYKTYPHO OpraHHW30BaHbl MO MPUHLMUILY TOCIEAOBATEIHLHOTO
Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOT'O YUYE€HHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3axkoHa J[.1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

IPEICTaBICHU 00 AIEKTPOTUTHIECKOM AUCCOIUAIINU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKH ITOITYUYEHHBIX
¥ OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K IPYTOMY,
BBIMIOJHSAS  (PYHKIMM  OOBSICHEHUS M  TPOTHO3UPOBAHHUS  CBOMCTB, CTPOCHUS
Y BO3MOYKHOCTEH ITPAKTUYECKOTO IPUMEHEHUS U MIOJIYYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHME MPOTrpaMMBbl TI0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS
O XMMHWYECKOW COCTAaBJISAIOIIEM HAay4YHOM KapTUHbI MHpa B JIOTHUKE €€ CUCTEMHOU
IIPUPOBI, IEHHOCTHOIO OTHOLIEHHUS K HAYYHOMY 3HAHHUIO U METOJAaM MO3HAHUS B HAYKE.
N3ydenune XxuMuu pOUCXOIUT C IPUBJICUCHUEM 3HAHUN U3 paHEE U3YUYEHHBIX YUCOHBIX
npeaMeToB: «Okpyxkaromuid Mupy», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiiacey.

[Ipy M3yyeHUM XUMHUU MPOUCXOAUT (HOPMHUPOBAHHME 3HAHUNA OCHOB XHMMUYECKOH
HAyKW Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOW JesTEIbHOCTU
YeJIOBeKa W KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBl XUMHUYECKHUX 3HAHUNW — Ba)KHEUIIHUX
(dakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX TOJOKECHUM, JOCTYIMHBIX OOOOIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHUN K HAyYHBIM METOJaM
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NO3HAHUSA TPU H3YYEHUU BEUIECTB M XUMHUYECKUX peakiuii, B (QopMuUpoBaHUU
U Pa3BUTHM TMO3HABATEJbHBIX YMEHHH W HUX NMPUMEHEHUU B y4eOHO-TIO3HABATEIHHOM
U y4eOHO-UCCIENOBATENbCKON JCSITeNbHOCTH, OCBOCHHUU TMpaBWJI  0€30MacHOro
oOpalieHus ¢ BeIleCTBaMHU B TOBCEAHEBHOM KU3HHU.

[Ipu wW3yyeHUHM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUSl BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJH, KaK:

dbopmupoBaHue UHTEJIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOM
K €aMOOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHHIA,
CIIOCOOHOM a1anTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

HaIpaBJICHHOCTh OOYYEHHS HAa CHUCTEMAaTHYECKOE MPUOOIIEHUE OOYyYarOIINXCS
K CaMOCTOSITEJIbHOM IMO3HABaTEIbHOW AESITENBHOCTH, HAYYHBIM METOJAM IO3HAHMS,
(opMUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

o0ecrieyeHne ycioBui, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaIOIIUMUCS ONbITA
pa3HOOOpa3HON JEATETbHOCTH, IO3HAHUS U CaMOIO3HAHMs, KIIOUEBBIX HAaBBIKOB
(KJTH0UEBBIX KOMIIETEHIUH ), UMEIOLUX YHUBEPCAIBLHOE 3HAUECHUE JJISl PA3IMYHBIX BUOB
JeSITENIbHOCTH;

(dopmupoBanue obmeld (GyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOH IpaMOTHOCTH,
B TOM YHUCJIE YMEHHI OOBSCHATH U OIICHUBAThH SBJICHUS OKPYKAIOIIETO MHUPA, UCTIOIB3YS
3HaHUA U ONBIT, TOJYYCHHBIC TMPU H3YUYEHUU XUMHUH, NMPUMEHITh UX TMPHU PEHICHUU
npo0JieM B IOBCEIHEBHOM JKMU3HU U TPYAOBOH 1€ATEIbHOCTH;

dopMupoBaHre y oOOydalOmUXCS TYMaHHUCTHUYECKHX OTHOIICHWH, MOHUMAaHHS
[IEHHOCTU XUMHYECKUX 3HAHMM JJs BbIPAOOTKM HKOJIOTMUYECKH LIeJIeCO00pa3HOro
MOBEJEHUSI B OBITY U TPYJAOBOM JEATEIBHOCTH B LENSIX COXPAHEHUS! CBOETO 370POBBS
1 OKpY>Karolle NpUPOJHOMN CPENBL;

pa3BUTHE MOTHBAIMM K  OOY4YEHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIO
U CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHHS OOIEUEIOBEYECKHX LEHHOCTEN, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOPY MPOdUIIS U HAITPABICHHOCTU JATbHEHIIIEr0 00yUeHuUs.

OO0miee 4yucao0 4acoB, PEKOMEHJIOBAHHBIX IJII M3Yy4YeHUs XUMHUHU, — 136 Yacos:
B 8 Ki1acce — 68 yacoB (2 4aca B Hezeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).
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COIEP KXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHBbIC XMMHYECKHE IIOHATHS

[Ipenmer xumun. Posib XvMuuM B XKW3HU 4en0BeKa. XUMHUs B CUCTEME Hayk. Tena
u BeuiecTBa. OU3nuecKrue CBOMCTBA BEIECTB. ATperaTHoe cocTosiHre BeuecT. [lonsTue
0 MeToJax MO3HaHWs B XUMHH. UucTble BemectBa U cMecd. CrocoObl pas3jesneHus
CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3TIEMEHTBI. CUMBOJIBI XUMUYECKHUX JIEMEHTOB.
[IpocTblie 1 crioxkHBIE BEEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckass ¢dopmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenpHAass atomHas Macca. OTHOCHUTENbHAA
MOJIEKYJIsIpHas Macca. MaccoBas JoJIsi XMMHUYECKOTO JIEMEHTA B COCIUHEHUH.

KomnuectBo BemectBa. Monbs. Mosgpraast Macca. B3anmMocBs3b KOnM4yecTBa, MacChbl
M YWClIa CTPYKTYPHBIX €IWHUI[ BellecTBa. Pacuersl mo QopmyliaM XHUMHUYECKHX
COCTUHEHU.

PuU3NYECKUE U XUMUYECKUE SIBICHUS. XUMHUYECKasi pEaklus U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MAacChl BEIIEeCTB. XUMHUUECKHe ypaBHeHUA. Kiaccuduxamus XUMHUYECKUX
peakiuii (CoeIMHEHUS, pa3JIOKEHUs, 3aMeIleHUs, OOMEHa).

Xumuueckui skcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJIOM, MpaBwiIamMH padoTel B JabopaTopuu
U TpueMamMu OoOpalleHHs] C JIabOpaTOpHBIM 00OPYTOBAaHUEM, U3YYCHHE M OIKCAHUE
(bu3HUecKuX CBOMCTB 0Opa3IlOB HEOPTAHMUYECKHX BEIECTB, HAOMIOACHUE (PU3MUECKHUX
(maBneHWE BOCKA, TasTHUE JIbJ]a, pACTHPAHUE caxapa B CTYNKE, KHTICHUE W KOHACHCAIIUS
BOABI) M XUMHYECKHX (TOpEHHWE CBEYM, MPOKAIMBAHUE MEIHOH TIPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KUCIOTOW) SIBJI€HUM, HAOJIOJEHHE U ONUCAaHUE NPHU3HAKOB
NPOTEKAaHUs] XMMHYECKUX peakuui (pa3iokeHHe caxapa, B3aUMOJCICTBHE CEpPHOMN
KHUCIIOTHI C XJIOpUJIOM Oapus, pasioxkenue ruapokcuna meau (II) mpu warpeBanuw,
B3aUMOJIEHCTBHE Kefie3a ¢ pacTBopoM cosi Menu (I1), uzydenue cnocoOoB pa3aeieHus
cMeceid (C TOMOIIBIO MarHWTa, GUIBTPOBAHWE, BHINAPWBAHUE, ITUCTHJUISIINA,
xpomatorpadusi), IpOBeJACHUE OYMCTKH TOBAPSHHON COJIM, HAONIOJEHHUE M OINKCAHUE
pPEe3ybTaTOB TPOBENCHUSI OMBITA, WIIIOCTPUPYIONIETO 3aKOH COXpaHEHUS MaccChl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeiue npeacTaBuTe 14 HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopoa — aineMeHT U MpoCcToe BEUIECTBO.
Haxoxnenue kuciopona B npupoje, puanyeckue U XUMUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunpl. I[lpumenenune kucinopoga. CrocoObl TOMyYEeHHsS] KHCIOPOa
B Jaboparopuu U TMpOMBINUIEHHOCTH. KpyroBopoT kucimopoma B mpupojae. O30H —
aJUIOTpOIHasg MOAUUKALIUS KACIOpOAa.
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TernoBoit 3 PexT XUMHUUECKOM peakluu, TEPMOXMMHYECKHE YpPAaBHEHMS, JK30-
U DHIOTEPMUYECKHE peakiuuu. TomiMBO: yroib W MeETaH. 3arpsi3HEHUE BO3AyXa,
YCUJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocTtoe BemiecTBo. HaxoxkaeHue BOaOpoJa B MPUPOJE,
du3nueckue U XMMHYECKUE CBOMCTBA, MPUMEHEHHUE, CrocoObl moiyueHus. KucioTs
Y COJIN.

MounsipHblit 00beM ra30B. PacueTsl 10 XUMUYECKUM YPaBHEHUSM.

dusnyeckne cBoucTBa BOAbl. Bona xak pactBopureins. PactBopel. HaceieHnusie
Y HEHACBILICHHBIE pAaCTBOPBI. PacCTBOpUMOCTS BelecTB B Bojie. MaccoBast 10151 BEIIECTBA
B pacTBope. XUMHYECKHE CBOMcCTBa BOAbl. OcHOBaHMs. Poiib pacTBOpOB B IpHUpPOJIE
U B KU3HU uenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE MPUPOIHBIX BO/I.
OxpaHa ¥ O4YHMCTKA NPUPOJIHBIX BOJI.

Knaccudukanus Heopranmveckux coeauHenuit. Oxcuabl. Kiaccudukanms
OKCHUJIOB: coJieoOpasyrolue (OCHOBHBIE, KHCIJIOTHBIE, aM(poTepHbIE)
U HeconeoOpasyromue. Homenknarypa okcuioB. @usndyeckue 1 XUMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanust. Kiaccudukanys OCHOBaHUM: MIEJI0UYU U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuili. Pu3WUeCKHE W XUMHUYECKHE CBOMCTBA OCHOBAHMHI.
[Tomyyenne oCHOBaHUM.

Kucnotel. Kiaccudukanusa kucnor. Homenknatypa kucior. Pusnueckue
Y XUMHYECKHUE CBOMCTBA KUCIOT. Psig aktuBHOCTH MeTtaiuioB H.H. bekerosa. [Tlonyuenue
KHUCJIOT.

Conu. HomenknaTypa cosien.
du3nvecKkue M XUMHUYECKHE CBOMCTBA cosied. I[lonmydenue comen.

I'eneTnyeckas CBs3b MCIKAY KiJlaCCaMH HCOPIraHUYICCKHUX COGHHHCHHﬁ.

Xumuueckuil skcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJIEPKAHUSI KHUCIOPOJa B BO3AYyXE, MOJIYyYEHHUE,
coOupaHue, pacro3HaBaHUE U H3YUYCHUE CBOMCTB KHUCIOpOJAa, HAOJIOJEHUE
B3aMMO/JICUCTBUS BEIIECTB C KUCIOPOJOM M YCIOBHS BO3HUKHOBEHUS U MPEKpaIieHUs
ropeHus (Toskapa), O3HAKOMJIEHHE ¢ OOpa3llaMH OKCHJOB W OIHMCAHHE HX CBOMCTB,
noyiydeHue, coOupaHue, pacrno3HaBaHWE M M3YYEHUE CBOMCTB BOAOpoJa (ropeHue),
B3auMojielicTBue Bojgopoaa ¢ okcugom wmeau  (II)  (Bo3MOKHO —HCITOJB30BaHUE
BHUJICOMATEpHUANIOB), HaOJIOJeHUE OOpa3IoB BEIIECTB KOJIUYECTBOM |  MOJIb,
UCCIIeJOBaHUE OCOOCHHOCTEH pPAaCTBOPEHMS BEIIECTB C PA3IUYHON pPaCTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OINPEIEICHHON MacCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBHUE BObI C METAJJIAaMU (HAaTPpUEM U KajbllieM) (BO3MOYKHO HUCIIOb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHWE OOpa3llOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJO/IEHNEe W3MEHEHHUS OKpPAaCKM WHIWKATOPOB B pPacTBOpax KHUCIOT
U 11eJIouei, u3ydyeHue B3aumMoaecTaust okcuaa meau (I1) c pactBopoM cepHON KUCIIOTHI,
KUCJIOT C MeTaUlaM{, pPeakluil HeUTpanu3aluu, IMOJyYeHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBHITECHEHHE OJIHOTO MeETajlla JAPYIMM M3 pPacTBOpa COJIM, PEIICHHE



DdenepanpHas padbovas nporpamMma | Xumus. 8—9 kiaccel (0a30BbIH YPOBCHB)

AKCIIEPUMEHTAJIBHBIX 3a/ad 10 Teme «BaxHelmme Kiaacchl HEOPraHUYECKUX
COCIMHEHUI.

IMepuoanueckuii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX 3JJIEMEHTOB
A.A. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKass CBsI3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBble MOMBITKM KJACCU(DUKAIIMKA XUMUYECKUX 3JeMeHTOB. [ToHsTHE O Tpymnmax
CXOJTHBIX 3JIEMEHTOB (I[EJIOYHBIE U IIEJI0YHO3EMENbHbBIE METAJLIbI, TAJIOT€HbI, UHEPTHBIE
rasbl). DJIIEMEHTbI, KOTOpPbIe 00pa3yroT aM(bOTEPHbBIE OKCUIBI U TUAPOKCHU/IBI.

[lepuoguueckuii 3akoH. llepumomnueckas cHCTEMAa XUMHUYECKUX DIIEMEHTOB
J.1. MenneneeBa. KopoTkornepruoanas u jimHHONeproHas Gopmbl [leprnogndeckoi
cuctembl xuMuueckux sseMeHToB .M. Menneneea. [lepuonst u rpynibsl. @usnydeckui
CMBICJI IOPSIKOBOTO HOMEPAa, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX snep. M3orombl. Onektponbl. CTtpoeHue
AJIIEKTPOHHBIX 000JI0YeK aTOMOB MeEpBBIX 20 XUMHUYECKUX AneMeHToB [lepuonnueckoit
cucremMbl JI.M1. MenzaeneeBa. XapakTepuCTUKA XUMHUUYECKOrO 3JJIEMEHTA IO €r0
nonoxeHuro B [lepuognueckon cucreme /.M. Meneneesa.

3aKOHOMEpPHOCTM HM3MEHEHUsI paauyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TPYyIINaM W NEpUoAaM. 3HAUEHUE
Ilepuonnyeckoro 3axkoHa u Ilepmoguueckod CUCTEMBI XUMHYECKUX DJIEMEHTOB
JUISL pa3BUTHUSA HAyKU U npakTuku. /.M. MeneneeB — yueHbId U rpaK1aHuH.

Xumuyeckass cBsi3b. KoBajieHTHass  (HOJsipHAss W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MlOHHas CBS3b.

Crenenb okucieHusa. OKHUCIUTEIBHOBOCCTAHOBUTENIbHBIE peakuuu. l[Iporeccs
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil skcnepumenm:

M3yueHre oOpa3loB BEIIECTB METAIJIOB W HEMETaUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IIMHKA C pPacTBOpaMH KHCJIOT U IeJI0Yel, IPOBEIACHUE OIbITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peaKIuy pa3noKeHus, COSTUHEHHUS).

Medswcnpeomemmunie cesa3u

Peanuzanusi MeEXNpeIMETHBIX CBSI3€H TMpU M3YYEHHMM XUMHM B 8 Kjacce
OCYILIECTBIISACTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHSATHM, TaK
W TIOHSATUH, SIBISIOMIMXCA CUCTEMHBIMHU I OTIEJIBHBIX IPEAMETOB E€CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaju3, CHHTE3, KiIacCH(HKAIMs, TICPHOJIUIHOCTh, HAOIIOJCHUE, DSKCIICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYIa, OJJICKTPUYECKUN 3apsijl, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIeCTBa, ra3, (GU3MYCCKHE BEIUYUHBI, CAUHUIIBI U3MEPCHUS,
KOCMOC, IIJIaHEThI, 3Be3/1bl, COIHIIE.
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buonorust: porocunTes, npixanue, 6uocdepa.
['eorpadus: atmocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE TMOPOJBI, IOJIC3HBIE
MCKOTIaeMBbIE, TOTUIUBO, BOJTHBIC PECYPCHI.

9 KITIACC

BemecTBo M XMMHYECKasI peakuust

Ilepuonnyeckuit 3akoH. llepuoanueckass cucreMa XHUMUYECKUX DJIEMEHTOB
J.. MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTM B HU3MEHEHHUH CBOMCTB
XMMHUYECKUX BJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajuvsl, KAIbLUS U UX COCAUHECHUU
B COOTBETCTBUH C ITOJI0KEHUEM 3JIEMEHTOB B [leproandeckoi cucreMe U CTPOEHUEM UX
aTOMOB.

CrpoeHue BenecTBa: BUJIbl XUMAYECKOUN CBA3U. THIBI KPUCTATUIMUYECKUX PEMIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THMA KPUCTAUIMYECKOW PEIIETKH H BHUAA
XUMHUYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEILECTB, OTHOCAIINXCS K Pa3JIMYHbIM KJIaCCaM HEOPraHUYECKUX COCAUHECHUN,
TEHETUYECKAasl CBS3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanms  XUMHUYECKMX ~ peakluuid MO  Pa3jM4HbIM  IpU3HAKam
(Mo 4mMClly U COCTaBy YYAacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy,
[0 W3MEHEHMIO CTEMECHEH OKHUCICHHS XUMHUUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH,
M0 YYacTHIO KaTaiu3aTopa). DK30- U IHJAOTEPMHUYECKUE PEaKIUU, TEPMOXUMHUUYECKHUE
YpaBHEHUS.

[lonsiTue o0 cKOpocTH XuUMHUYecKOM peakuuu. IlonstTue 00 oOpaTUMBbIX
U HEOOpaTUMBIX XMMHMUYECKHX peakiusax. [[oHATHE O TOMOTE€HHBIX M Te€TEepPOTEeHHBIX
peakuusx. I[lonsatme o karamuze. IloHsATHE O XMMHUYECKOM  PaBHOBECHM.
@DaKkTOpPhI, BIUSIOIINE HA CKOPOCTh XMMHUYECKOW PEAKIIMU U MOJ0KEHUE XUMUYECKOTO
PaBHOBECHSI.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peaxkuuu, DJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOMN peakinu. CoCTaBIECHUE YPABHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUH C HCTIOIB30BAHIEM METO/Ia AJICKTPOHHOTO OaaHca.

Teopusi HNEKTPOJIUTHUECKON IUCCOLMUALNUU. IIEKTPOJUTBI U HEIIEKTPOJIHTHI.
Katnonsl, aHuOHBI. MeXaHU3M JHUCCOLMALIMM BEILIECTB C Pa3IMYHBIMU BUAAMU
XUMU4ecKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakiuu moHHOrO OOMEHa. YCIIOBUSA TMPOTEKAHUS PEaKIMid HOHHOTO OOMEHa,
MOJIHBIE U COKPAIICHHbIC MOHHBIE YpaBHEHUS peakuuii. CBOMCTBA KUCIOT, OCHOBaHUM
U COJICH B CBETE MPEJCTABIECHUN 00 AJIEKTPOIUTHIECKON nuccoruaruu. KadectBeHHbIC
peakunu Ha UoHbL. [IoHsATHE O TMApONIHN3E COJIEH.

Xumuueckuil sKcnepumenm.
O3HAKOMJIEHHE C MOJCISIMH KPHUCTAUIMYECKUX PEIMIETOK HEOPTraHWYeCKHUX
BEILIECTB — METAJJIOB U HEMETAJIOB (rpaduTa U ajiMas3a), CJI0KHBIX BEIIECTB (XJI0pHIa
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HATpUs1), UCCIIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMi OT BO3ACHUCTBUS
pa3IuYHBIX (PAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOTHOCTA PACTBOPOB BEIIECTB,
mpolecca JUCCOLMAlMK  KUCJIOT, IIENOo4Ye W cojel (BO3MOXKHO HCIIOJNb30BAHHE
BUJICOMATEPHUAIIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIMINX NPHU3HAKK TPOTEKAHUS
peaknmii HOHHOTO oOMeHa (0O0pa3oBaHHE OcajiKa, BBIICICHNE ra3a, 00pa3oBaHUE BOIBI),
OTIBITOB, WJUTFOCTPHUPYIONIUX TPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue, peakIuu pas3joXKEHHS, COCIWHEHHS), paclo3HaBaHUE HEOPTraHMYECKHUX
BEIIIECTB C MTOMOIIBIO KAYeCTBEHHBIX PEAKIIMA HA UOHBI, PEIICHNUE SKCIIEPHUMEHTATbHBIX
3aad.

Hemeranbl n uxX coeMHeHUs

OO611as xapakTepuCcTHKa raqoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE
cTeneHu okucieHus. CTpoeHue U Pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — rajJOre€HOB.
XVWMHYECKHE CBOMCTBa Ha IMpuMepe xJyopa (B3aUMOJEHCTBHE C METaJlIaMu,
HEMeTaJlIaMH, 1iesiodaMu). XsopoBoaopod. CossiHas KUCI0Ta, XUMUYECKUE CBOMCTBA,
MoJly4eHue, npuMeHeHue. JleiicTBue xjopa U XJIOPOBOJAOPOAa HA OPraHu3M YeJIOBEKa.
Bakneiimye xJIOpUIbl ¥ UX HaXO0XKJIEHUE B IPUPO/JIE.

Oomas xapakrepuctuka 3eMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

CrpoeHue u (u3MuUeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEpBbI.
AnnotponHble MOAU(DUKAIMM KUCIOPOJAa M Cepbl. XUMHUYECKUE CBOICTBA CEpBI.
CepoBosiopoji, cTpoeHue, (U3nyeckrue U XUMU4Yeckue cBoWcTBa. OKCHIBI CEpbl Kak
IOpPEICTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBa (00IIME KaK MPEICTaBUTENS Kjacca KUCIOT U crienuuieckue). XuMHUUECKHUe
peaKklmH, JIeXkKalire B OCHOBE MPOMBIIUIEHHOTO CIOc0o0a MOJYyYEHUs CEPHOM KHUCIIOTHI.
[Ipumenenne. Conu cepHOM KHUCIOTHL, KAaueCTBEHHAs peakUusi Ha Cyib(paT-HOH.
Haxoxnenue ceppl W €€ COENMHEHHUW B TpupoAe. XUMHUYECKOE 3arps3HEHUE
OKpY>KaIoIlleld Cpellbl COENMHEHUSIMU cepbl (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3AyXa
Y BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIIECHUS.

OO6mras xapakrepucTuka 3JieMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacrpocTpaHeHHe B NpuUpoje, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA.
KpyroBopot a3zota B mpupoje. AMMHAK, €ro (U3NUYECKHE U XUMHUYECKHE CBOMCTBA,
MOJIyYeHUe U IpUMEHEHHE. Conu aMMOHMUS, 174 ¢buznueckue
U XMMHUYECKHE CBOICTBa, nMpuMeHeHue. KauecTBeHHash peakuus Ha HMOHBI aMMOHMUS.
A30THasl KUCJOTa, €e MoydeHue, GU3nuecKue U XMMHUYECKUEe CBOMCTBa (00IIMEe Kak
IpeiCcTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMA B KayeCTBE MHUHEPAJIBHBIX YAOOpeHHd. XHUMHUYECKOe 3arpsi3HEeHHUE
OKpYXalollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JTOKIIU, 3arpsi3HEHHE BO3/yXa,
MOYBBI U BOJOEMOB).

docdop, amrorpornubie Moaubukanmuu Gochopa, PU3NUECKHE U XUMHUYECKUE
cBoiictBa. Okcun gocdopa (V) u dbochopnas kucnora, PuU3nyeckrue U XUMUYECKHUE

10



DdenepanpHas padbovas nporpamMma | Xumus. 8—9 kiaccel (0a30BbIH YPOBCHB)

cBOWicTBa, mnoayuyeHue. Mcmonb3oBaHue ¢ocpaTtoB B KA4eCTBE MHUHEPAIBHBIX
yI00peHU.

Obmas xapaktepuctuka 3eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, aJuioTponHble MOAU(GUKALIUN, PACIIPOCTPAHEHHE B MIPUPOIe, GU3NIECKUE
U XUMHYecKHe cBoicTBa. Ancopoums. Kpyroopor yriepoxa B mpuponae. OKcHIbI
yriaepoja, ux (pu3snyeckue U XUMHUYECKHE CBOMCTBA, NEHCTBHE HA >KMBBIE OPraHU3MBI,
[OJyYEeHUE M MPUMEHEHHE. OKOJIOTUYECKHE TPOOJIEMBl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0albHOTO MOTEIJICHUS KIMMara, MapHUKOBBIN 3(deKT.
VYronbpHas KUCIOTa U €€ COJIM, UX (PU3MUECKHEe U XUMHYECKHE CBOMCTBA, MOJIYUYEHHE
u npumeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-voHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEIUHEHMSIX
yriaepona (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TAHOJ, TJIUUEPUH, YKCYCHas KHUCIOTa).
[IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB (YroJlb, IPUPOIHBIN ra3, He()Th), IPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[ToHsiTHE O OMONOTMYECKN BaXKHBIX BEIIECTBAX: XKUpPaxX, O€JKax, yriaeBojax — U ux
pOJIM B JKU3HM YeloBeKa. MarepuanbHOE €AMHCTBO OPraHUYECKUX U HEOPraHMYECKUX
COCTUHEHU.

KpemHuii, ero gusnyeckue 1 XMMUYECKUE CBOWCTBA, MOJYYEHHE U MPUMEHEHUE.
Coenunenus kpeMHusi B npupoze. OOmue npezacrasieHuss 00 okcuae kpemuus (IV)
U KpemMHHeBOW kuciore. CHIMKAThl, WX UCHOJIb30BaHUE B OBITY, MEIUIUHE,
MPOMBIIUIEHHOCTU. BaXkHel e CTpOUTeNIbHbIE MaTepUalibl: KEpAMHKA, CTEKJIO, LIEMEHT,
O0etoH, xkene300eroH. [IpoGiiemMbl 0€30MacCHOTO HMCMOJB30BAHHUS  CTPOUTEIBHBIX
MaTepHualoB B OBCETHEBHON KU3HHU.

Xumuueckuil skcnepumenm:

M3yuyeHHEe OO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCJIOTHI,
IIPOBE/ICHUE KAUYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB UX
OPOTEKaHUsl, OMbIThI, OTpaXkaroue (U3NYECKUe W XUMHUYECKHE CBOMCTBA TaJIOr€HOB
U HUX COEIMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMIICHUE
c oOpa3namMu XJIOpUJOB (TaJOTE€HUIOB), O3HAKOMJIEHHME C oOpasllaMu cepbl U ee
COEIMHEHUSIMU (BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOACHHE Tpoliecca
oOyrJIMBaHMs caxapa MoJj ACHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYCHHE
XUMUYECKUX CBONCTB pa30aBICHHON CEpPHOM KHCIOTHI, MPOBEACHHE KauyeCTBEHHOMN
peakuuu Ha cyib(paT-uOH M HaONIOACHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE
c (Gu3MYEeCKMMH CBOWCTBaMHU a3zoTa, ¢Gochopa M WX COCAUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), oOpa3liaMu a30THbIX U (OCHOPHBIX YAOOPEHHUIA,
NoJIyueHue, coOMpaHue, pacrno3HaBaHUE M W3YUYEHUE CBOWMCTB aMMHaKa, MPOBEACHHE
KaueCTBCHHBIX PEAKIMi HAa MOH aMMOHUS W (ocdar-uoH ¥ U3ydeHHE MPU3HAKOB HX
[IPOTEKaHUsl, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEIBIO
(BO3MO>KHO HCIIOJIB30BAHNE BUIEOMATEPHAIIOB), U3yUYEHNE MOJEINIEH KPUCTATNINYECKHUX
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penieTok anmasza, rpadura, (QyiepeHa, O3HAKOMJIEHHE C MPOILIECCOM aIacopOIuu
PacCTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MNPOTHBOTasa,
MoJIlyueHue, CcOoOMpaHue, pacrno3HaBaHUE M H3YUYCHHE CBOMCTB YIJIEKHCIOTO Tasa,
IPOBE/ICHUE KAueCTBEHHBIX peaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI U HU3YyYCHHE
OpPU3HAKOB  HMX  NIPOTEKaHUs, O3HAKOMJIIEHHE C  MPOAYKIMEH  CHUJIMKAaTHOU
MPOMBINIJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Baxueimme
HEMETaJUIbl U UX COCTMHEHUS.

MeTaJsibl M KX COeIMHEHUS
OO0mast XxapakTepUCTUKa XUMMUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenus B [lepunoamueckon cucteMe xuMuueckux 3nemMenToB .M. Menaeneesa u
cTpoeHusi aToMoB. CTpOeHHE MeTaIoB. MeTamindeckasl CBsi3b U METAIIMYECKAst
KPUCTAUIMYECKAS] pElIETKA. OJEKTPOXUMHYECKHA Psi  HANOPsDKEHUH  METaJlJIOoB.
duznyeckre 1 XUMHYECKHE CBOMCTBA MeTAIIOB. OO1IKE CITOCOObI OTYYEHUSI METAIIIOB.
[ToHsiTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTainp, 4yryH, JIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[I{emounble MeTayuibl: TONOXKEHWE B lleprogmyeckon cucTeMe XHMHYECKUX
anemenToB JI.M. MenneneeBa, CTpO€HHE HX aTOMOB, HAaxOXJIECHUE B IPUPOJE.
dusnyeckue M XUMHYECKHE CBOMCTBAa (Ha mnpumepe HaTpuss U Kanus). OKcuibl
Y TUIPOKCUJBI HATpUS U Kanusl. [IpuMeHeHue menoYHbIX METAIUIOB U MX COETMHEHHM.

[{eroyHO3€MENBHBIE METAIIBI MATHAW M KaJbLHN: MMOJ0KeHUE B [lepuoanueckoi
cucteMe Xxumudeckux 3neMeHToB .M. MeHnneneeBa, CTpoeHUE UX aTOMOB, HAX0KICHUE
B npupoae. Pu3nuecKkue U XUMUYECKHE CBOMCTBA MarHus M Kanblus. Baxneimme
COCIMHEHMS KalblUsl (OKCUJ, THAPOKCUM, COJH). JKEeCTKOCTh BOJbI U CIOCOOBI €€
YCTPaHEHMUS.

AmomuHuii: mnonoxenue B Ilepuoguyeckoid cUCTEME XHUMHYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa, CTpOEHHE aroMa, HaxXOXKIECHHE B Tmpupone. Dusznueckue u
XUMHUYECKHE CBONCTBA allOMHHMs. AMQOTEpHbIE CBOMCTBa OKCHIAa U THUIPOKCHIA
AIFOMUHUS.

Keneszo: mnonoxenue B Ilepmoguueckodl cucTeMe€ XHUMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa, CTpOECHHE aroMa, HaxOXJaeHUWe B npupone. Dusnyeckue
Y XUMHUYECKHE CBOMCTBaA xene3a. Okcunapl, Tuapokcuasl U conu xenesa (1) u xenesa
(IIT), mx coctas, CBOMCTBA U MOTyYECHUE.

Xumuyeckuu sKcnepumenm.:

O3HAaKOMJICHHE C 00pa3IaMy METAJNIOB M CIUIaBOB, WX (PU3NYECKUMH CBOWCTBAMH,
U3Y4YEHUE  pe3yJbTaTOB  KOPPO3UM  METAJIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOJICHCTBHSI OKCUA KAJBIIUS U HATPUS C BOJIOMN
(BO3MOKHO HCMOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB AKECTKOW BOBI,
npoliecca ropeHus xkeles3a B KUCI0poie (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIINil HA MOHBI (MarHus, KJIbIUS, ATFOMUHUS,
nuHka, xeneza (II) u xenesa (II1), meau (II), HaOnroEHUE W OMKMCaHUE TPOIIECCOB
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OKpalllBaHUWA IJIAMCHHU MOHAMHU HATPHA, KaJIWsd U KaJIbIUs (BO3MO}KHO HCITIOJIb30BAHHUEC
BI/II[COMaTepI/IaJIOB), HCCJICA0OBAHHC aM(bOTepHI)IX CBOMCTB I'MAPOKCHUaa aJIIOMUHUA
THAPOKCHUZA IMHMHKA, PCHICHUC OSKCIICPUMCHTAJIBHBIX 3a/ad II0 TCEMC «Baxneiiniue
MCTAJUIbI 1 UX COCANHCHMUS).

XUMHA M OKPYKAKOIIAA cpeaa

BemectBa u  Marepuasibl B MOBCEIHEBHOM JKM3HM 4elioBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB W XMMHUYECKMX peaknuii B ObiTy. IlepBas momoris
MPA XUMUYECKUX 05KOTAaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKawmiehd cpeasl (MpeaenabHas —JIOMyCTUMAs
koHieHTpanus BemectB (gpanee — IIJIK). Poap XxuMum B pelieHUH SKOJIOTHYECKHUX
po0eMm.

Xumuueckuil skcnepumenm:
M3yuyeHHe oOpas3loB MaTepuanoB (CTEKJIO, CIJIaBbl METaJUIOB, IOJHUMEpPHbIC
MaTepuarbl).

Mesicnpeomemuvle ces3u

Peanuzanusi MeXNpeaMETHBIX CBA3€H MNpU HU3YYEHUH XUMHM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTIOIh30BaHNE KaK OOIHUX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SIBJSIONUXCS CHUCTEMHBIMU JJIi OTIEIBHBIX TPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAydHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KiaccuuUKaIus, MNePUOJUIHOCTh, HAOIIONIEHUE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPECHHE, MOJICIb, SBIICHHE, MApPHUKOBBIA A(P(EKT, TEXHOJIOTHS,
MaTEPHAJIBI.

®dusuka: maTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIHWJI, U30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, dJEKTPUUSCKUNA 3apsi, MPOBOIHUKH, MOTYIPOBOJIHHUKH,
TUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ra3, pacTBOp, PAaCTBOPUMOCTb, KPHUCTAIIMYECKas pEIIeTKa, CIUIaBbl, (U3UYECKUE
BEIIMYUHBI, CIUHUIIBI HM3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JIHI,
ConHue.

buonorusa: ¢dorocunTes, npixanue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yIA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, T TATEILHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaibl, TOPHBIC MOPOIbI, MOJIC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenue XuUMHM Ha YPOBHE OCHOBHOIO OO0ILEro oOpa3oBaHMs HaIPaBICHO
Ha JOCTHMXKEHHE OOYyYaIOUUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX MU IPEIMETHBIX
pe3yIbTaTOB OCBOCHUS Y4EOHOTrO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOSHUS MPOrPaMMbI OCHOBHOT'O OOIIET0 00pa30BaHMUs
JOCTUTAIOTCS B XOJIe OOYYCHHS XHMHU B CIWHCTBE YYCOHOW M BOCIHTATEIBHOMN
JCSATEIIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMHU POCCUHCKMMH COIUOKYIbTYPHBIMU U
JTYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIIECCTBE MPaBHJIaMU 1 HOPMaMHU
MOBEJICHHUS U CITOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS M COIMAITN3AIIAN
oOydJaronuxcs.

JINYHOCTHBIE pe3yJIbTaThI OTpaXKkaroT TOTOBHOCTH oOyJaronuxcs
PYKOBOJICTBOBAThCS CHCTEMOW IMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIlMH M PacIIUpPCHHE
OIBITA JACATCIHPHOCTH HA €€ OCHOBE, B TOM YKCIIE€ B YACTH:

1) maTpuoTH4YeCcKOro BOCIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAydyHOMY HACJEOUI0, MOHUMAHWsS 3HAYCHHUS XUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTUM BIAAETh JOCTOBEPHOW HMH(pOpMALHEH
O TEPEeNOBBIX JOCTUXKEHUSIX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpa’KaIaHCKOr0 BOCIIMTAHUSA:

MIPEICTABICHUS O COLIMAJIBHBIX HOPMaXxX M MpaBUIaX MEXIMYHOCTHBIX OTHOLIEHUU
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4eOHO-
UCCJIEIOBATENbCKONM, TBOPYECKOM M JAPYTMX BHAAX JAESITEIBHOCTH, T'OTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JAEATENbHOCTH TPH  BBINOJHEHUU  Y4YEOHBIX,
MO3HaBaTEJIbHBIX 33]1a4, BHINOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX
IPOEKTOB, CTPEMJIEHHMS K B3aMMOIIOHMMAHHWIO M B3aWMOIOMOIIM B IIPOLIECCE 3TOU
y4eOHOM JeATEeTbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJIEHUE U MOCTYNKU CBOMX
TOBAapMILEed C MO3WLIHMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHMS
ITOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 ITO3HAHMS:

MHUPOBO33PEHYECKUX TPEACTABICHUM O BEIIECTBE W XUMHYECKOW pEaKivH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIONIUX OCHOBY
JUTSI TIOHMMAaHWSI CYITHOCTH HAay4YHOW KapTUHBI MHUpA, MPEACTABICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJTHON CPEIOH,
O pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
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NO3HABATEIbHBIX MOTMBOB, HAIIPABJICHHBIX HAa TOJYYEHHWE HOBBIX 3HAHUI
10 XMUMHUHU, HEOOXOIUMBIX JIJ1s1 00bICHEHHS HAOI0ITAEMBIX MPOILIECCOB U SIBJICHUM;

MMO3HABATEIIbHON, WH()POPMAITMOHHOM M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCJC
HABBIKOB CaMOCTOSITEIbHON pabOThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOMN JIUTEPATypOil,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTHUH;

uHTEpeca K OOYy4YeHHIO M TO3HAHUIO, JII0OOO3HATENIBHOCTH, TOTOBHOCTU
U CIIOCOOHOCTH K CaMOOOPa30BaHMIO, IPOEKTHOM U MCCIEI0BATENIbCKON IEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABJICHHOCTH U YPOBHSI OOyUYEHHS B JaJIbHEUIIEM;

4) popMupoOBaHUSA KYJbTYPbI 310POBbSI:

OCO3HAaHUSI LUEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKHU Ha 37I0POBBIA 00pa3 ®U3HU, OCO3HAHUS MOCIIEACTBUI U HEMPUATHUS BPEIHBIX
NpUBbIUEK (YIMOTpeOJEHUsT aJaKOrojis, HApPKOTUKOB, KYypEHHs), HEOOXOAUMOCTH
coOJIIOICHUS TIpaBUJl 0€30MacCHOCTU MPH OOpAIICHUH C XUMUYECKUMHU BEIIECTBAMU
B OBITY U pEeaIbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

WHTEpeca K MPAKTHYECKOMY H3YYCHHIO Tpodeccuii u Tpyaa pa3ImdHOTO poja,
YBaXEHUE K TPYAYy W pe3yJbTaTaM TPYIOBOW NEATEILHOCTH, B TOM YHCJE HA OCHOBE
IIPUMEHEHHS MPEIMETHBIX 3HAHUM 10 XMMHU, OCO3HAHHOTO BHIOOpA MHIAMBHUIYAITHHOM
TPACKTOPUH TPOJOJDKCHHUS O0Opa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB
U CIHOCOOHOCTH K XHMHH, OOIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHENTHOM
npodeCCHOHAILHON ACATEIbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B MPOGECCHOHATBHOU CpeJIe;

6) IK0JIOrM4YeCKOro BOCIIMTAHMSI:

AKOJIOTMYECKHU 11€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJAEC KaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHUSI IIEHHOCTH 3JJ0POBOTO U 0€30MaCHOTO
oOpaza JKW3HM, OTBETCTBEHHOTO OTHOILIEHUA K COOCTBEHHOMY (pHU3nyecKoMy
U TICUXWYECKOMY 3JI0POBbIO, OCO3HAHUS LIEHHOCTH COOJIOJICHUS MpaBuil 0€30MacHOTO
MOBECHUS MPHU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUSIX, YTPOKAIOIIUX 30POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUA, T[OJy4yaeMble TMPU U3YYEHUH XUMUH,
JUIS. pELIEHUs] 3aJay, CBSA3AHHBIX C OKPYXKAKIIEH NPUPOAHOM CPEHAOU, IMOBBIIICHUS
YPOBHS DKOJOTUUECKOUN KYJIbTYphl, OCO3HAHUS TJI00AIBHOTO XapaKTepa AKOJOTUUECKUX
Mpo0JIeM U MyTeH UX PeIIeHUs MTOCPEICTBOM METOI0B XUMUU;

JKOJIOTUYECKOTO0 MBIIIJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEJIHHOM,
KOMMYHUKATUBHOMN Y COLIMAJIBHOW MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B COCTaBe METaNpEeIMETHBIX  PE3YJIbTAaTOB BBIJICSIIOT ~ 3HAYUMBIE
U1t pOpMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIC TTOHATHS (3aKOH, TEOPUSs, IPUHIINII,
runoresa, (akT, CUCTeMa, MpoLecc, SKCIEPUMEHT U JAPYroe), KOTOPble UCIOIb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUU M3 ITUX
npeaMeToB (QopMUpOBaTh NPEACTABICHUE O IEJIOCTHOM HAydyHOM KapTHHE MHPAa,
U yHUBEpcajbHble ydeOHble JedcTBUsS (TIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
PEryJIsITUBHBIC), KOTOpbIE 00ecIeynBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YYEOHOU NEATeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHBbIE Y4eOHbIE JeHCTBUSA
Ba3oBble Jioruuyeckue aeicTBus:

YMEHHME HCIOJb30BaTh NPUEMBI JJOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHUUYECKUX TOHATUM (BBIACISITh UX XapaKTEpHbIC MPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSA3b C JIPYTUMHU TOHATHUSIMHU), HCIOJIb30BaTh MOHATHS
U1 OOBSCHEHUSI OTHENBbHBIX (DAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUSI U KPUTCPUU
JUISl KJacCU(PUKAIMM XMMHYECKUX BEHIECTB M XMUMHUYECKHX pPEakilvii, yCTaHaBJINBAThH
MPUIMHHO-CJICJICTBEHHBIC CBS3M MEXJY OOBEKTaAMHU H3YUYCHHS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIYKTHUBHBIC, IEAyKTHUBHBIC, IO AaHAJOTHH), IPOBOJHUTH BBIBOIBI
1 3aKJIIOYCHMUS;

YyMEHME TIPUMEHATH B  TIPOIECCE  TO3HAHUS  MHOHATUS  (IIPEAMETHBIC
U METanpeaMEeTHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIOJIb3yeMbIe B XUMHUHU,
peoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUYECKasi popMysia U ypaBHEHHUE XUMUYECKOU
peaKkuu — NpU PEIICHUU Y4eOHO-MO3HABATEIBHBIX 3a/]1a4, C YYETOM TUX MOJICIbHBIX
MPEJICTABIICHUI BBIABJIATh U XAPAKTEPU30BATH CYIIECTBEHHbBIC MPU3HAKA H3YYAEMbIX
OOBEKTOB — XHMHYECKMX BEIIECTB W XUMHUECKUX PEaKIui, BBISIBISATH OOIIUe
3aKOHOMEPHOCTH, TPUYUHHO-CJIIECACTBCHHBIC CBSI3M W MPOTUBOPEYHS B H3YyYAEMbIX
MPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBaTeIbCKue JeHCTBUA:

YMEHHUE UCMOJIb30BaTh TOCTABJIEHHBIE BOMNPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI JJisi ()OPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUN;

NpuOOpEeTeHHE OMbITa [0 I[UIAHUPOBAHWIO, OPTaHW3allMM M IPOBEIACHUIO
YYCHUYCCKHUX IKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOA0M IIPOIECca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €T0 Pe3yJIbTat, PopMyIHpoBaTh 000OIIEHNS 1 BEIBOBI IO pe3ybTaTaM
MPOBEICHHOTO OIbITA, UCCIIECAOBAHUS, COCTABIIATH OTUET O MIPOJIeTaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOUPATh, AHATM3UPOBATH U MHTEPIIPETUPOBATH HHGOPMAIIUIO PA3TUIHBIX
BUJIOB W (opM TpeACTaBICHHs, TMOJy4aeMyl0 H3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
MOMYJISipHAsl JTUTEpATypa XUMHYECKOTO COJIEpKaHUs, CIIPABOYHBIE MOCOOUS, PECYPCHI
NutepHera), KpUTUYECKH  OLEHHMBATh MPOTUBOPEUYMBYIDO U  HEJOCTOBEPHYIO
nH(pOpPMAIHIO;
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yMEHHUE TPUMEHSTHh pa3IMUHbIe METOJbl M 3alpoChl MPU IOUCKE U O0TOOpe
“H(pOpMAIIMK M COOTBETCTBYIOIIUX JAHHBIX, HCOOXOAUMBIX JJISl BBITIOJTHEHUS YYCOHBIX
U TI0O3HABATENbHBIX 3aJ1au OMNpPEACIICHHOTO THIIA, MPUOOPETEHHE OIbITa B 00JacTH
UCIIOb30BaHUsI  MHGOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,  OBJIAJCHUE
KYJIbTYpOU aKTUBHOT'O UCTIOJIb30BAHUSI PA3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIIHLHO
BBIOMPATh ONTUMAIBHYIO (OpMY TMpeACTaBICHUS WHGOPMAIMK W HWLTIOCTPUPOBATH
peraemMbie 3a7a9i HECIIOKHBIMHA CXEMaMH, TUarpaMmMaMu, IpyrumMu popmamu rpaguku
1 UX KOMOWHAIIUSIMH;

yYMEHHUE HCII0JIb30BaTh n aHaJIM3UPOBATh B npoiiecce yaeOHOM
U HCCIIeIOBATEIIbCKON JeATeNIbHOCTH HWHGOPMAIMI0 O BIUSHUM MPOMBIIIJICHHOCTH,
CEJILCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH TPUPOTHON CPEIBI.

KoMMmyHuKaTHBHBIC YHUBEPCAJbHBbIC Y4eOHbIC A1CHCTBUMA:

YMEHHE 3aJilaBaTh BOIPOCHI (B X0j€ aAuanora U (Wiau) JUCKYCCHH) MO CYILECTBY
oOcyxnaemMoi TeMbl, (POPMYIHPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHHUS
MPEUTOKEHHON 3a/1a4u;

MpUOOPETEHUE ONbITa MPE3CHTALMH PE3YyJbTAaTOB BBINOJIHEHUS XHWMHUYECKOIO
HKCIIEPUMEHTa (JJaOOPATOPHOIO OIBITA, JIAOOPATOPHOW pabOThl MO HCCIIEIOBAHUIO
CBOMCTB BEIIECTB, yueOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHUKAMHM  I1O3HABATEJILHOM
U HCCJIEIOBATENIbCKON EATEIBHOCTH MIPU PELICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yuyeTa OOLIUMX MHTEPECOB U COIJIACOBaHMs MO3UIMI (0O0CYyKIeHHs,, 0OOMEH MHEHUSIMHU,
«MO3TOBBIE HITYPMBD», KOOPJAWHALIMS COBMECTHBIX JIEUCTBUH, ONPEACICHUE KPUTEPUEB
0 OLIEHKE KaYECTBA BBIMIOJHEHHOMN pabOThI U APYTHE);

PerynsiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE IeHCTBUS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNSITh LEeNu JESITEIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJMPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BBHIOMpAaTh HaubOosee S(PPEKTUBHBIC CIMOCOOBI peHIeHUs y4eOHBIX
U T[O03HABAaTEJIbHBIX 3aJlad, CAMOCTOSTEIBHO COCTABIATh WU KOPPEKTUPOBATH
IPEJIOKEHHBIA aJTOPUTM JICHMCTBUM IPU BBINOJIHEHUH 3aJaHUKM C YYETOM IIOJYYEHHUS
HOBBIX 3HAHUM 00 HW3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OIEHUBATH
COOTBETCTBHE MOJYYEHHOTO pE3yibTaTa 3asBJICHHOW 1€, YMEHHUE HCHOJIb30BATh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaracMbl€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3ysNbTaToOB 10 OCBOCHUIO 0053aTEIBHOTO COAEpPIKAHUS,
YCTaHOBJIEHHOT'O JaHHOU (penepanbHOM pabdoyeil mporpaMMoOi, BBIAENAIOT: OCBOCHHBIE
oOy4aronIMMUCsl HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUM, crenuduueckue
JUISL TIPEAMETHON o0snactu «XUMHUSD, BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOIO
3HAHMS, €r0 UHTEPIPETALMH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX
Y HOBBIX CUTYaIIUsIX.
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K xonmy oOyuenuss B 8 kuacce y oOyuaromerocss OyayT cpoOpMUPOBaHBI
CJIEYIOIINE IPEIMETHBIE PE3YIIbTATHI IO XUMUH:

pacKpblBaTh CMBICI OCHOBHBIX XUMHYECKMX TIOHATHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJAHOPOAHAS
U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHasi U MOJIEKYJIApHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsA MAacca, MacCoOBask 10JI1 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHWH, MOJSPHBIA 00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb,
AIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKas PEaKlMsl, KIaCCU(PUKaLIUS
pEeaKLMii: peakuu COCIUHEHHUSI, PEAKIIMHU PA3JI0KEHUS, PEAKIUN 3aMEIICHMS, PEaKIu1
oOMeHa, 9K30- U PHIOTEPMHUYECKHE PEaKIH, TEIIOBOM 3(PPEeKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOWTab, paguyc aroMa, XUMHUYECKas CBS3b,
HOJISIpHAsl M HENoJIsipHas KOBaJE€HTHas CBSI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JA0JIs BellecTBa (IPOLEHTHAs KOHLEHTPALKs1) B pacTBOPE;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUNA U IPUMEHSATH 3TU
HNOHATHUSA [IPU ONUCAHUU BELLECTB U UX MPEBPAIICHUN;

UCIIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISl COCTaBJIEHHS (OpPMYJl BEIIECTB
U YpaBHEHHUI XUMUYECKUX PEAKIIHL;

OIIpE/EIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHUCJIEHUSI DJEMEHTOB B OMHApHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEIIECTB
K ONpENEICHHOMY KJIacCy COE€IMHEHHH 1o (opMyliaM, BHUJ XUMUYECKOM CBSI3H
(xoBaJIeHTHas! M MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBath cMbich [lepronnueckoro 3akona [I.M. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxeHus: B Ilepuonuyeckodl cucTtemMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTa/ipo; ONUCHIBATH
U XapakTepu3zoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3linyaTh TOHSATHS «IJIaBHas moAarpynmna (A-rpynma)» U «mobodyHas
noarpynna (b-rpynma)», Manble W OOJbIIME NEPUOJNbI, COOTHOCUTh OOO3HAUEHMS,
KOTOpble uMerTca B Tabmune «llepuonuyeckas cucteMa XHMHUYECKUX SJIEMEHTOB
JI.11. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHsSI aTOMOB XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sApa, 00IIee YHCIIO AJNEKTPOHOB M pACHpEEIeHUE UX IO
AJIIEKTPOHHBIM CJIOSM);

KJaccu(UIMPOBAaTh  XMUMHUYECKHME  DJIEMEHTHI, HEOPraHMYECKHe  BEIleCTBa,
XUMHUYECKHE peakiuu (10 4YHMCIy W COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB,
o TerioBomMy 3 dexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOATBEP)KAasl ~ ONMUCAaHWE NpUMEpPaMH  MOJEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUH;

IPOrHO3UPOBAThH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPALICHUN B Pa3IMUHbIX YCIOBUSIX;
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BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYKO W MOJISIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIeMEHTa 1o (hopMyJie COCIUHEHHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITH OCHOBHBIE ONIEpPAIlU MBICIUTEILHOU JIEATEIIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHUE, 0000IlEeHHEe, CUCTEMATU3AINI0, KIAacCU(UKAIUIO, BBISBICHUE MPUYMHHO-
CIEJCTBEHHBIX CBSA3CH — JJISl M3YYEHHUsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUM,
€CTECTBEHHO-HAYy4YHbIE€ METO/bl TIO3HAHUS — HAOJII0ICHNE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJIeI0BaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYIOM W J1abOpaTOpHBIM
o0opyJ0BaHMEM, a TakKe MpaBuiiaM OOpalieHUsl C BEIIECTBAMH B COOTBETCTBHUHU
C MHCTPYKITUSIMH TIO BBITOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIIBITOB IO MTOJTYICHHUIO
U coOUpaHHIO Ta3000pa3HbIX BENIECTB (BOJOpPOAA W KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMPENIEIIEHHOW MAacCOBOM JI0JIE€N PACTBOPEHHOIO BEILIECTBA, IJIAHUPOBAThH
U TPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIe0uei
U KUCJIOT C MOMOIIbIO HHAUKATOPOB (JIakMyc, heHomdTanent, METHIOPAHK U JPYTHE).

K xoniy oOydyenuss B 9 kJjacce y oOydaromierocs OyayT cPOpMHUPOBAHBI
CIEAYIOLINE ITPEIMETHBIE PE3YJIbTATHI IO XUMUH:

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHITUN: XUMAYECKHAMN JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTh, CTENECHb OKHUCJIEHHS, XMMHUYECKas PEaKius, XUMHUYECKas
CBS3b, TEIUIOBOM A((EKT peakiuu, MoJib, MOJSPHBIA 00BbEM, PACTBOP, DIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOIUTHYECKAsT JUCCOIMAIMSA, PEAKIMU HMOHHOTO OOMEHa,
KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHMble U HEOOpaTUMbIC PEaKIINH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEND, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTponusi, aM()OTEpHOCTb, XUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAasl, MeTa/InuecKas), KpUCTAJIMYecKasi pelieTka, KOppo3us METaIOB, CILIABHI,
CKOPOCTb XHMHWYECKOM peakluu, NOpeAeiapHo aonmyctuMas KoHueHtpauus [IJAK
BEILIECTBA,

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MTOHATUH U IPUMEHATH 3TH
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JJIi COCTaBJICHHS (OpPMYyJ BEIECTB
Y YPABHEHUN XUMUYECKUX PEAKIIHI;

ONpPENEATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKHUX JJIEMEHTOB
B COCIMHEHUSAX Pa3JIMYHOIO COCTABA, MPUHAJIEKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy coeauHeHud 1o (opmynamM, BUJ XUMHYECKOW CBSI3U (KOBAJCHTHAs, MOHHAS,
MeTaJTMYeCcKasi) B HEOPraHMYECKUX COCIUHEHMSX, 3aps]l HOHA 110 XUMHUYECKOU
dbopmyrie, xapakTep cpeibl B BOAHBIX PAcTBOpaxX HEOPTraHUYECKUX COCTUHECHHM, THUII
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

pacKpbIBaTh CMBICJI [Tepuoanueckoro 3aKOHa J.H. MenneneeBa
U JIEMOHCTPUPOBATH €0 TIOHUMAHHKE: OMKUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO PopMy
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[lepuonnyueckold CUCTEMBI XUMHUYECKHMX 3JIEMEHTOB: pa3jinyaTh TMOHATHUS «TJIABHAS
noarpynna (A-rpynma)» U «mnobounas noarpynmna (b-rpynma)», manbsie u OoJblive
MEepUOAbl, COOTHOCUTh O0O3HAUYEHHUs, KOTOpPbIE UMEIOTCS B MEPUOAMYECKOM Tabmuie,
C YMCIIOBBIMU XapPaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB
U 3apsij sizpa, 00IIee YHCIIo SJIEKTPOHOB M PACIIPEICICHNUE UX 110 AJIEKTPOHHBIM CIIO0SIM),
OOBSICHATH O0IIIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCTUHEHUI
B IIpejieiax MaJIbIX MEPUO/I0B U INIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KIaccuuuupoBaTh  XMMHYECKHE  3JEMEHTBHI, HEOPraHWYEeCKHE  BEIECTBa,
XUMUYECKUE peakiuu (10 YUCIYy W COCTaBy YYacTBYIOIIMX B PEAKIMHU BEIIECTB,
0 TETJIOBOMY 3(PPEKTy, MO U3MEHEHHIO CTETICHEH OKHCICHUS! XUMUYECKHIX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIENU(UISCKUE XMMHUECKHE CBOMCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOJTBEPXkAasi ONUCAHWE MPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;

COCTABJISITh YPaBHEHUS AJICKTPOJUTHUYECKON JTUCCOIMAIMU KHUCJIOT, IIeI0Yei
U COJICH, TIOJHBIC W COKpAIEHHBIC YpaBHEHHs pPEakiuii HOHHOTO OOMEHa, ypaBHEHUS
peaxiuii, MOATBEPKIAONINX CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEX]y BEIIECTBAMHU
Pa3IUYHBIX KIJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTENLHBIX PEAKIINI TOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOTO OajaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BOZMOXKHOCTH
IPOTEKAHUS XUMHUECKHUX MPEBPAIICHHUIN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCTIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOrO 3JIEMEHTa Mo (popmysie COeIUHEHHUs, MACCOBYIO JOJIO
BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIInu;

coONo/IaTh TpaBujia TOJI30BAHUS XHUMHYECKOW TMOCYyAOW U Ja0OpaTOPHBIM
o0opyJIOoBaHUEM, a TaKXe IMpaBuUjia OOpaIlleHHWs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMH TI0 BBIITOTHEHHUIO JTJAOOPATOPHBIX XHMHYECKUX OIBITOB IO TTOTYICHHUIO
U cOOMpaHUIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMK, TIOATBEPKIAOIINEC KAYeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: pACMO3HABaTh OMNBITHBIM IyTeM XJOPUAOPOMHI-, HOIAUA-, KapOOHAT-,
docdar-, cunukat-, cyiabdhar-, THAPOKCHI-MOHBI, KATHOHBI AMMOHHS U HOHBI H3y4YEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMYECKHUX BEIIECTB;

PUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIHHON EATETLHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEeMATH3AINI0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUISI M3YYEHUS CBOMCTB BEIIECTB M XUMHYECKHUX PEAKIUK, €CTECTBEHHO-
Hay4HbIC METO/IbI TIO3HAHUS — HAOI0/IEHNE, U3MEPEHHE, MOJICITUPOBAHNE, SKCTICPUMEHT
(peanbHBI 1 MBICTICHHBIN).
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8 KIIACC
HanmenoBanue
Ne Konmnuecto OcHOBHBIE BUJIBI IEATETLHOCTH
pa3aeaoB U TEM Coneprkanue o0ydeHUs
n/n 4acoB 00y4aroImuxcs
y4eOHOr0 MpeaMeTa
IlepBoHa4a/IbHBbIEC XUMHYECKHE MIOHATHS
1.1 | Xumus — BaxkHas 5 [Ipenmer xumun. Ponbs XuMuM B )KHU3HU PackppIBaTh CMBIC U3y4aEMBbIX ITOHATHUH.
o0JacTb YyeJioBeKa. XUMHUS B CUCTEME HayK. PackpbIBaTh pojib XUMUU B IPUPOJIC
€CTECTBO3HAHMS Tena u BemectBa. U3nyuecKue CBOMCTBA | U )KM3HU YEIIOBEKA, €€ CBA3b C IPYTUMHU
Y PAKTHYECKOU BEILIECTB. ATPETaTHOE COCTOSIHUE HayKaMHU.
NEeSATETbHOCTH BemiecTB. [loHsTue 0 MeTo1ax mo3HaHusl | Pa3nuuyath YMCThIE BEIIECTBA U CMECH;
YeJoBeKa B XUMUU. YHCTHIE BELIECTBA U CMECH. OJIHOPOJIHBIE U HEOJJHOPOJHBIE CMECH.

CriocoObl pa3ieneHus: cMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HAaKOMCTBO C XMMUYECKOHN TTOCYIOH,
C MpaBUJIaMu pabOTHI B TAOOpATOPHUH
U pueMaMu oOpaIieHus ¢
71a00paTOPHBIM 000PYOBAHUEM.
duznyeckue CBOMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAIIJIOB
Y HEMETAJIJIOB.

CrocoObI pa3aeieHus cMecei
(¢punbTpOBaHKE, BHIIAPUBAHHE,
JUCTUIIIALIMS, XpoMaTorpadus).

Paznuyath dpuzndeckre u XUMHUYECKHE
SIBJICHUSL.

CrnenoBaTh aropyuT™Mam UCIOJIb30BAHUS
AKCIIEPUMEHTAIbHBIX METOJIOB —
HAOJTIOICHUS U DKCTIEPUMEHTA.
Habmtonath 1 onuchiBaTh OOBEKTHI

IIPU MPOBEJICHUH JEMOHCTPAIIHIA

¥ Ta0OPATOPHBIX OMBITOB IO U3yYEHUTO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUS] CMECEH BEILIECTB.
IIpoBOANTE XUMUYECKUN IKCIIEPUMEHT
IIpU pa3/ieIeHuH cMecel (Ha mpumMepe
OUYMCTKH ITOBAPEHHOM COJIN) B XO€
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JlabopamopHvie onvimol:

N3yuenue u onucanne Gpu3NUecKux
CBOMCTB 00pa3LlOB HEOPraHUYECKUX
BEIIECTB.

N3yuenue criocoOo0B pa3ieieHus: cMecen
(C TOMOIIIbIO MATHUTA).

Ipaxmuueckue pabomoi:

Ne 1. IIpaBuna paboTsl B 1abopaTopuun
Y IIpUEMBbI 00pallieHus ¢ 1a00paTOpHbIM
000pYyI0OBaHUEM.

No 2. Paznenenue cmecelt (Ha mpumepe
OUYHCTKHU MMOBAPEHHOU COJIN)

pakTuYecKoi padboTel Ne 2.

CrnenoBaTh IpaBUiIaM MOJIb30BAHMUS
XUMUYECKOHN MOoCyA0i U J1ab0paTOpHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpalieHus ¢ XkMUYECKUMHU BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLIHEH

IIPU BBITOJTHEHUH IMPAKTHYECKOM

pabotsr Ne 1.

BricTpanBath pa3BepHyThI€ MMCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMAIIKIO U3 YUeOHUKA

Y CIPABOYHBIX MATEPUAIOB, IPAMOTHO
UCITOJIb30BaTh U3Y4YECHHBIN TOHATUNHBIN
amnmapar Kypca XuMuu

1.2.

BemtecTBa
U XUMHAYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
sneMeHTbl. CHMBOJIBI XUMUYECKHUX
a1eMeHTOB. [IpocThie U ClI0KHbBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
Y4EHHUE.

Xumunueckas hopmyina. BaieHTHOCTD
aTOMOB XUMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
OTHOCUTENbHASI aTOMHAsl Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBast 10151 XMMUYECKOTO DJIIEMEHTA
B COCIMHEHHH.

Onpenensars NpU3HAKK XUMHUYECKHAX
peaKkiuii, yCJIOBUS UX MPOTEKAHHUS.

OOBICHSTH CYIIHOCTh (PU3NIECKUX
Y XUMUYECKUX SBJIICHUHA C TOUKH 3pEHUS

aTOMHO-MOJIEKYJISIPHOTO yUEHHUSI.
KnaccudunupoBars XuMudeckue
peakiuu (10 YUCITy U COCTaBY
pearupyronmx u 00pa3yromuxcs
BEIIECTB).

Cocransath popmysibl OMHAPHBIX
BEIIECTB I10 BAJICHTHOCTH U ONPEEINIATh
BaJICHTHOCTH MO (hOopMyJiaM BEIIECTB.
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Konuuecto Bemectsa. Mosb. MossipHast
Macca. B3auMocBsi3b KoJIMuecTBa, MacChl
Y YKClla CTPYKTYPHBIX €UHUIL BEIIECTBA.
Pacuetsl 110 hopMysiaMm XUMUYECKHUX
COECMHEHU.

duznyeckre U XUMUYECKHUE SBIICHUS.
Xumuyeckasi peakius U €€ Mpu3HaKu.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XHUMUYECKUE YPABHEHUS.
Knaccudukanuys XuMUYeCKUX peakiui
(coeqnHEeHMsI, PA3IOKESHHUS, 3aMEILICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJJIOB

Y HEMETAJJIOB.

OO6pa3ipl BEMEeCTB KOJTUYECTBOM | MOJIb.
dusnueckue saBiaeHus (IJIaBJICHUE BOCKA,
TastHUE JIbJla, pACTUPAHKE caxapa

B CTYIIKE, KUTICHHE U KOHJICHCAI[Us
BOJIbI).

XuUMUYECKUeE SBJICHUS (TOPEHUE CBEUH,
MPOKaJIMBAaHUE METHON TPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI MU MeJia

C COJISTHOM KUCIIOTOM).

Habmonenve mpru3HaKoOB MPOTEKAHMS

PaccraBiarh ko3 buiineHTh

B YPABHEHUSAX XUMUYECKUX PEAKLIUN.
Habumonate u onuceiBaTh 0ObEKTHI

IIpU MPOBEJICHUU JIEMOHCTpAIUi

U 1a00PATOPHBIX OIBITOB.

[TpoBoauTh BEIYKCIEHUS IO (hOpMyIIaM
XUMHUYECKUX COCUHEHUN U YPABHEHUAM
XUMHAYECKUX PEAKIIAMN.

[IpuMeHsTh €CTECTBEHHO- HAYYHbIE
METO/IbI [TO3HAHUS (B TOM UHKCIIE
Ha0JII0IeHNE, MOIETTUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE OIEpallin
MBICIIATEIILHOMN 1E€ATEIEHOCTH
(cpaBHEHHE, Ki1accuuKaIys)
BricTpanBath pa3BepHyThI€ MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha MHPOpMALIMIO U3 yueOHUKa

U CIIPABOYHBIX MaTEpUajIOB, IPaMOTHO
UCITOJIB30BaTh U3Y4YECHHBIN TOHATUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pasioxeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHCIIOTBI C XJIOPUIOM Oapus, MOTydeHNE
U paznoxeHue ruapokcuga meau (1)
MIpU HArpeBaHUM, B3aUMOJICUCTBUE
xenesa ¢ pactBopom cou meau (11).
OMnBIThI, WUTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimol:

Coznanue mozenei MOJIeKy
(1IapocTep>KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPTraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

HaOnronenue ¢puzndeckux (MaaBjieHUE
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeud, NpOKAJIMBAHUE METHON
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onvcanue mpu3HaKoOB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEJIIBHON MOJIEKYJIIPHOU MacCChI
BELIECTB, MOJISIPHOW MAaCChl, MaCChI
BEIIIECTB, MACChl U KOJIMYECTBA BEIIECTBA;
MacCOBOM JI0JIM XMMUYECKOTO 3JIEMEHTA
1o popMyJie COeTMHEHUS;
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10 YPABHEHUSIM XMMHUYECKUX PEAKIUN:
KOJINYECTBA, MaCChl BELIECCTBA

10 U3BCCTHOMY KOJIMYICCTBY, MACCC
PCarcHTOB UJIN IIPOAYKTOB PCAKIINN

Hroro no pazaeny

20

Baxkneiimmue NMPEACTABUTEIN HECOPraHNIECCKHUX BEIIECTB

2.1

Bo3nyx. Kucnopon.
[Tonsitue
00 oxkcuaax

6

Bosnyx — cmech razos. CocraB Bo3ayXxa.
Kucnopona — aneMeHT u npocroe
BellecTBO. HaxoxaeHue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbIL.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JJaOopaTopuu
U IIpoMbIlUIeHHOCTH. KpyroBopot
Kucaopoaa B mpupogae. O30H —
AUTOTPOITHAS MOU(UKAITIS KHUCIOPOIa.
TemnoBo# 3 PexT XuMUYECKON peakiini,
TEPMOXUMHUUYECKUE YPABHEHHUSI, IK30-

1 DHJIOTEPMHUYECKHE peakIuu. TorImBo:
YTOJIb U METaH. 3arpsi3HEHUE BO3AyXa,
YCWICHHE MapHUKOBOTO 3(dekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpezeneHue coaepranus
KHCJIOPOJa B BO3JIyX€

[Tonydenue, cobupanue, pacro3HaBaHUE

Hcnonp30BaTh XUMAYECKYIO CHMBOJIHKY
JUTSL COCTaBIIeHUs (POpMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapaxkTepu3oBarth (OMKUCHIBATh) COCTAB
BO31TyXa, (DU3NICCKHE U XUMUICCKUE
CBOMCTBA KHCIIOPOJIa, CIIOCOOBI €r0
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
CpaBHUBAThH peaKIINH TOPCHUS

¥ MEJJICHHOTO OKHUCIICHUS.
OOBICHATDH CYIIHOCTH YKOJIOTHYECKUX
po0sieM, CBSI3aHHBIX C 3arps3HEHUEM
BO3/yXa.

CrnenoBaTh npaBuiiaM 0€30TaCHOM
paboThI B Tabopatopuu

IIPY UCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYIOBAHHUS, & TAKKE
paBuIaM oOpaIeHus C TOPIOYNMU
BEITICCTBAMH.

[TnanupoBaTh U OCYIIECTBIISITH
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Y U3YYEHHE CBOWCTB KHCIOPOAA.
HaOmronenue B3auMo1eliCTBUS BEIIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHHUS U IPEKPAIICHUS TOPEHUS
(moxapa).

JlabopamopHhbwiii onvim:

O3HakoMJIeHHE C 00pa3IiaMu OKCHII0B

Y OIMMCAHUE UX CBOMCTB.
Ilpakxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHMCJIOPO/1a, U3YYECHHE €r0 CBOMCTB.
Boruucnenus:

MOJICKYJISIPHON MacChl KUCJIOpOJa U
030Ha Ha OCHOBAaHUHM aTOMHOM MacCChI
XAMHYECKOTO dJIEMEHTA;

KOJINYECTBA, MAaCChl BEIIECTBA

110 YPAaBHEHUSM XUMHYECKUX PEAKITUH

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOJIUTH HAOIIOAEHMS,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM
AKCIIEPUMEHTA IIPU [IPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BBIUnCIATE KOMMYECTBO BEILIECTBA,
o0BeM raza o gopmysam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BrIcTpanBarh pa3BepHYThIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha MHPOPMAIIUIO U3 YUeOHUKA

Y CIIPABOYHBIX MAaTEPUAIOB, IPAMOTHO
UCITOJIb30BaTh U3Y4YECHHBIN MOHATUNHBIN
anmnapar Kypca XUMHUU

2.2

Bopopoax. [lonstue
0 KHCJIOTaX U COJIAX

Bonopoxn — anemeHT u pocTtoe
BenecTBo. Haxoxnenue Bogopoaa

B pUpo/ie, Pu3nueckue U XUMUIECKHUE
CBOMCTBA, MPUMEHEHHE, CTIOCOObI
nony4yeHust. Kucmotsl u comnu.
MonspHbiii 00beM ra30B. PacdeTsr

M0 XMMUYECKUM yPaBHEHUSIM.
Xumuueckuii JKCnepumenm:
Llemoncmpayuu:

[Tonyuyenue, cobupanue

PackpbiBaTh CMBICI M3y4aeMbIX TOHSATHI
U IPUMEHSATH STU TTOHSATUS IPU ONTUCAHUU
CBOWCTB BELIECTB U UX MPEBPALCHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
dbu3uYeCcKre U XUMUUYECKHE CBOMCTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYEeHHUS,
IIpUMEHEHHE.

Colupats pubOp 111 MOTYUEHUS
BOZOPOJA.

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacro3HaBaHuE BOJAOPO/IA.
B3anmoaeiicTBre BOJIOPO/Ia C OKCUIOM
menu (II).

JlabopamopHhwiii onvim:
BzanMoaeicTBre KMCIIOT C MeTajlJlaMH.
Ilpaxmuuecxas paboma:

No 4, TTonyuenue u coOupanue BOAOpoOa,
M3y4YE€HUE €T0 CBOMCTB.

Buvivucnenus:

00BEMa, KOJIMUECTBA BEIleCTBa ra3za

10 €r0 U3BECTHOMY KOJIUYECTBY
BEILECTBA U O0BEMY;

00bEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHUI
ra3oB

JUIsl cocTaBlieHUs (hOpMyJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMHUYECKUX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
Brrauciasats MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
MaccCy BEIIEeCTBA.

[TpoBOIUTE pacyeThl IO YPABHEHHSIM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BeMa, MacChl BEIIEeCTBA 110 H3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI MIPOJAYKTOB PEAKIIUH.

CrnenoBarth mpaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

UCIOJIb30BAaHUU XUMUYECKOM MOCYIbI

1 000pyI0BaHUs, a TAKXKe MpaBUIaM
oOparieHus ¢ rToplIoYMMH BEIIECTBAMU

B OBITY.

[TmaarpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKHE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHMS,
JIeaTh BBIBOJIBI 11O PE3yJIbTaTaM
IKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

23

Bopa. PactBopesl.
IlonsTue
00 OCHOBaHUAX

duznueckue cBoricTBa BoAbl. Boga kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BO/JIbI.

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHATHN
Y IPUMEHSTH 3TU NTOHATHUS IIPU ONMCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUM.
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OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
Y B )KA3HU 4esoBeka. KpyroBopor Bojsbl
B [IPUPOJE. 3arpsi3HEHUE TPUPOIHBIX

BOJ. OxpaHa N OYUCTKA IIPUPOIHBIX BOI.

HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOpUMOCTD BEIIECTB
B BoJie. MaccoBasi 40JIs BEIECTBA

B pacTBOpE.

Xumuueckuii 3kcnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BEIIECTB € pa3IMYHOM
PacTBOPUMOCTHIO.

B3anmoneiicTBre BOJbI C METAIIIaMU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT

U LIEJIOYEH C TOMOIIBI HHAUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanne ocobeHHOCTEH
pPacTBOPEHUSI BEIIECTB C Pa3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBieHue pacTBOPOB

C OIPEICIICHHOW MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA.
Ipakmuueckas paboma

No 5. IIpuroroBiieHME PaCTBOPOB

C OIPEAEIEHHON MAaCCOBOU AOJIEH

XapaxkTepu3oBath (PU3MUECKue

Y XUMUYECKHE CBOKCTBA BOJbI, €€ POJIb
KaK pacTBOPHUTEIS B IPUPOJIHBIX
nporeccax.

CocTaBisTh ypaBHEHUSI XUMUYECKUX
peaKIMii ¢ y4acTHEeM BOJIBI.

OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX
po6JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
IPUPOJTHBIX BOJ, CTIOCOOBI OUYMCTKHU BOJIBI
OT IIPUMECEN, MEPHI 110 OXPAHE BOJ

OT 3arps3HEHUSL.

[1nanupoBaTh 1 OCYIIECTBIATD

Ha MPAKTUKE XUMUIECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
HKCMEPUMEHTA IPU MIPOBEACHUU
71a00paTOPHBIX OIBITOB U PAKTUIECKON
paboTHI.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCTIOJIb30BAHUU XUMHUYECKOM MOCYIbI

1 000pyI0BaHUS.

[IpoBOAUTH BBIYUCIIEHUS C TPUMEHEHHEM
MOHATHUS «MaccoBas J0JIsl BEIIeCTBA

B pacTBOpEY.

BricTpauBaTh pa3BepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU
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pPacTBOPEHHOTO BEIIIECTRA.
Buiuucnenus:

C HCITOJIb30BaHHUEM MOHATHS «MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE»

Ha nH(OpMaIHIO U3 ydeOHHUKa

U CIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
UCITOJIb30BATh N3YYECHHBIN TOHATUNHBIN
anmapar Kypca XUMHUU

24

OCHOBHBIE KJIaCChI
HEOPTaHHYCCKHUX
COCTUHEHUN

11

Knaccugukanus HeopraHmueckux
coequHenuit. Oxcunapl. Knaccuduxarms
OKCHJIOB: coJieo0pa3yromiye (OCHOBHBIE,
KHCIJIOTHBIE, aM(DOTEPHBIEC)

U Hecoseo0pasyrolue.

Homenknarypa oxcnioB. dusnyeckne
Y XMMHAYECKHE CBOKCTBA OKCUJIOB.
[TonyueHue OKCUI0B.

OcnoBanust. Knaccudukanivs 0CHOBaHUM:

IIEJIOYHA U HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBaHui. @u3nyeckue
1 XUMHUYECKHE CBOMCTBA OCHOBAHMH.
[TosmyyeHnrie OCHOBaHUM.

Kucnotsl. Knaccudukaius Kucior.
Homenknatypa kucnor. dusnyeckue

Y XUMHUYECKUE CBOMCTBA KUCIOT. Psint
akTuBHOCTH MeTaioB H.H. bekerosa.
Ilonmy4yeHue KUCIIOT.

Conu. Homenknarypa conen.
DOU3NYECKUE U XUMAYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eHeTnueckas CBI3b MEXKIY KJIaCCaMHU
HEOPraHWYECKUX COCTUHEHHUIA.

Knaccudumuposars nzyuaemoie
BEILECTBA 10 COCTABY U CBOICTBAM.
Cocrainsath GOpMYIIbI OKCHUIOB, KUCIIOT,
OCHOBAHMUM, COJIeH M Ha3BIBATh UX

10 MEKIyHAapPOIHOM HOMEHKJIATypeE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUYECKUX CBOMCTB
M3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.
CocTaBisiTh MOJIEKYJISIPHBIC YPaBHEHUS
peaKuui, WIUTFIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA U CIIOCOOBI
MOJIYYECHHS BEIIECTB U3YYCHHBIX
KJIACCOB/TPYIII, a TAKXKe
MIOJITBEPIKIAOIINX TEHETUUYECKYIO
B3aMMOCBSI3b MEXTy HUMHU.
[Tpou3BOANUTH BEIYUCTICHUS

110 YPaBHCHHSM XUMHUYECKHUX PEaKITUH.
[TnaarpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKHE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHMS,
JIeaTh BBIBOJIBI 110 Pe3yJibTaTaM
AKCIIEPUMEHTA TP TPOBEICHUN
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Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OO0pa3ibl HeOPraHNYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WIITIOCTPUPYIOIIUE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEIIICCTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEN C MOMOIIBIO HHINKATOPOB.
N3ydyeHne B3auMOIEMCTBUS KUCIIOT

C METAJUIAMH, PEAKIINI HEUTPATU3aLINH.
BzaumopericTBre pacTtBopa CEpHOU
KHCIIOTHI ¢ okcuaoMm menu (II).
[TonyueHnue HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHHEe 0THOTO MeTaljia IPYTUM
13 pacTBOpa COJIH.

Ilpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTaIbHbIX
3az1a4 o reme «BakHelIe Kiacchl
HEOPraHUYECKUX COCIMHEHUIN.
Boruucnenus:

10 YpaBHEHUSIM XUMUYECKON pEaKIuu:
KOJIMYECTBA BEIIECTBA, 00hEMa, MACCHI
110 M3BECTHOMY KOJINYECTBY BEIIECTBA,
00BeMy, Macce peareHTOB

WJIA TPOAYKTOB PEAKIUU

71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B J1abopaTopuu

IPY UCTIOJIb30BAaHUH XUMUYECKOM
MOCYJIbI U 000PYI0BAHMUS.

BricTpauBaTh pa3BepHyThIe TUCHMEHHBIC
U YCTHBIE€ OTBETHI C ONOPOii

Ha UHPOPMALIUIO U3 YUeOHUKA

¥ CTIPABOYHBIX MaTEpUajIoB, TPaAMOTHO
UCITOJIB30BaTh NU3YYCHHBIN MOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazneny:
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Iepuoanyecknii 3axoH u [lepuoanyeckas cucreMa xumudeckux 3jeMenToB 1. U. MengeneeBa. CTpoeHue aToMOB.
XuMudeckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1 [Tepnoanueckuii
3aKOH

u [lepuonnueckas
CHCTEMa
XUMHYECKHUX
2JIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[TepBbie MOMBITKH KIacCUDUKAITIT
XUMHUUYECKHUX 3JIeMeHTOB. [ToHsTHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U MIEJTOYHO3EMETBHBIE
METaJlIbl, TaJOTeHbl, MHEPTHBIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHU/IBI.
[lepnonnueckuit 3akoH. [lepnoanyeckas
CHUCTEMAa XUMHUYECKUX HJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPHOIHAST ()OPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
sanemeHToB J[.1. Menneneena. [lepuoas
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOr0 HOMEpa, HOMEPOB Mepruoia
Y TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oromnel. DnekTponsl. CTpoeHune
AJIEKTPOHHBIX 000JIOUYEK aTOMOB TIEPBBIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepnoauueckoi CUCTEMBI

J.N. Menneneesa. XapakTepucTuka
XUMHUYECKOTO AJIEMEHTa

T10 €T0 MOJI0KEHUIO B [Iepuoanueckon
cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTU U3MEHEHUS painyca

PackpbIBaTh CMBICI IEPUOAHYECKOTO
3aKOHa.

OnuceIBaTh CTpOECHUE TAOIUIIBI
«Ilepuoanueckas cucreMa XUMUYECKUX
anemeHToB [.1. MeHnaeneeBay.
MopenupoBaTk CTPOEHUE aTOMA,
OHEPIreTUYECKUX YPOBHEU U NMOAYPOBHEN
IIPU TTOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 3JIEKTPOHHO-
rpadguueckux Gpopmy.

[TosicHATh pu3MUECKU CMBICT
IIOPSIAKOBOI'O HOMEPA, HOMEPOB IIepruoaa
U TPYMIIbI 3JIEMEHTA.

XapakTepHu30BaTh XUMUYECKUE DIIEMEHTHI
MEPBBIX TPEX MEPUOAOB, KAUIHM, KATbIIUN
U UX COEIUHEHUS O MOJI0KEHUIO

B [Ilepnoanueckon cucreme

J.1. Menneneena.

OOBACHATH 001THE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COEUHEHUI

B [Ip€IeJIaxX MAJIBIX IEPUOJIOB U IIIaBHBIX
HNOATPYIII C yYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METaJUIMYECKUX U HEMETALTUYECKUX
CBOMCTB MO TpynmaM U Mepuoam.
3nauenue lleproanueckoro 3akoHa

u [leproinyueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKH U
npaktuku. .M. MenzaeneeB — yuyeHbIl
U TPAKJAHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3auMopeiicTBrue THIPOKCHIA [IMHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MonenvupoBaHue CTPOEHUSI MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpPMYI.
Tabnuna «llepuoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHuie onvimoi
O3zHakomiieHHe ¢ 00pa3liaMyi METAILIIOB
Y HEMETAJJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIM TPYIIIE.

BricTpanBath pa3BepHyThIE MIMCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha nH(OpMAIHIO U3 yIeOHUKA U IPYTUX
VMCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKuCINTEIHLHO-
BOCCTaHOBHUTEJIHLHBIC
peakiuu

Xumunyeckas cBs3b. KoBaneHnTHas
(momnsipHast ¥ HEMOJISIPHAs) CBA3b.
DNEeKTpOOTPULATENBHOCTh XUMHYECKUX
aneMeHTOB. loHHas cBs3b. CTeneHb
okucieHus. OKUCIUTENNBHO-
BOCCTAaHOBUTENIbHBIE peakiuu. [Iporeccol

PackppiBaTh CMBICH U3y4aeMbIX IOHSATHN.
OnpenensaTh BUJ XUMUYECKOM CBSI3U

B COCJIMHCHMUH.

MonennpoBaTh CTPOCHUE MOJIEKYJT

IIPY MMOMOILH PUCYHKOB, MOJEJEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OxucInuTen ¥ BOCCTAHOBUTEIH.
XHAMHUYECKUH IKCIIEPUMEHT: U3YUEHUE
00pas310B BEILIECTB METAJIOB

Y HEMETAJIJIOB, B3aUMOJICHCTBUE
I'MIPOKCH/IA IUHKA C PACTBOPAMH KUCIIOT
Y 11EJIOYEH, TPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOUTUX MPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX
peaxuuil (ropeHue, peakuu
pa3IoXKEeHUs], COeTUHEHN).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WILTIOCTPUPYIOUIUE TPUMEPDI
OKHUCJINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiui.
Onpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB 110 (JopMyIam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COE€IMHEHUH 10 CTEIECHU OKHUCIICHUSI
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
OnpenensiTb OKUCIUTEND U
BOCCTAHOBUTENb. PaccTaBisITh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEAKLMI METOJIOM JIEKTPOHHOTO
OanaHca.

Habmronath XuMHYECKHE OTIBITHI

10 TJIaHy, aHAJTU3UPOBATH U JIeTIaTh
BBIBOJIBI.

HUcnons3zoBate UKT niag co3panus
MOJENEN, IIOATOTOBKH IPE3EHTALINM,
JIOKJIAJIOB TIO TEME.

BricTpanBath pa3BepHyThI€ MUCHbMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMaIuIo U3 yueOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie MIHTepHeTa

Hroro no pasneny 15
PezepBHOE Bpemsi 3
OBIIEE YNCJIO HACOB 68
[10 ITPOI'PAMME
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9 KJIACC
HaumenoBaHue
Ne KomnuectBo OCHOBHBIE BUIBI IEITENLHOCTH
paszeiioB U TEM ConeprxaHue 00ydeHus
n/m 9acoB 00yYaronmxcs
y4eOHOTro mpeamMeTa

BeiecTBO M XUMHYeECKHe PeaKINU

1.1

[loBTOpEHME

U yriayOJeHue
3HAHWUW OCHOBHBIX
paszenoB Kypca

8 KJacca

5

[Tepnoanueckuii 3akoH. [lepuoanueckas
CHCTEMA XUMUYECKHX JIEMEHTOB

J.N. Menneneera. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTHU B NU3MEHEHUH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPHUOJIOB, KA, KAJIbIHUS U UX
COCJIMHEHU B COOTBETCTBUU

C MOJIOKEHUEM DIIEMEHTOB

B [leprnonnueckon cucteMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOM
CBSI3U. THUIIBI KPUCTAJUIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIIA KPUCTALUINYECKON
PELIETKH Y BUJIA XUMHYECKOW CBSI3H.
Knaccudukanus 1 HoMeHK1aTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCSIINXCS

K Pa3JIMYHBIM KJlacCaM HEOPTaHUYECKUX
COEIMHEHH, TEHETUYECKAs CBS3b
HEOPraHUYECKUX BEIIECTB.

XapakTepru30BaTh XUMHUUECKUAE HJICMEHTHI
MIEPBBIX TPEX MEPHUOJIOB, KU U KAIbLUS
10 UX nojoxennto B [lepunonnueckon
cucreme /1. 1. Meneneena.
KnaccudunupoBats 1 Ha3bIBaTh
HEOPraHWYECKHUE BEIIECTBA N3YUYEHHBIX
KJIACCOB.

OnuceiBaTh 00ITHME XUMUUYECKHE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIATh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUNA XUMHYECKUX
pEaKIUH.

OnpenensaTe BUI XUMAYECKON CBSA3U

Y TUIl KPUCTAJUIMYECKON PEIIETKU
BEILIECTBA.

[Iporno3upoBath CBOMCTBA BELIECTB

B 3ABUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBath pa3BepHyThIE TUCHBMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOpMAIIUIO U3 yueOHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, FPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICTISIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJIOB
¥ HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIO’KHBIX BEIIECTB (XJIOPHIA HATPHS)

UCITOJIB30BaTh NU3YYECHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuum

Knaccudukanys XuMU4ecKX peaxiui
10 PA3JIMYHBIM MPU3HAKAM (10 YUCITY

1 COCTaBY YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, 110 TeIIOBOMY YD PeKTy,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKUX IIEMEHTOB,

10 00paTUMOCTH, TIO YYACTHUIO
KaTanu3aropa). JK30-

Y DHIOTEPMUYECKHE PEAKITIH,
TEPMOXUMHYECKHE YPaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMUYECKOU
peakmmu. [lorsitie 06 0OGpaTuMbIX

¥ HEOOPATUMBIX XHMHYECKUX PEAKITHSIX.
[ToHsiITHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakusx. [lonsarue o katanuse.
[ToHsATHE O XUMUYECKOM PAaBHOBECHH.
@DaKTOpPBHI, BIMAIOIIUE HA CKOPOCTh
XUMUYECKOUN PEAKIINH U TOJI0KEHUE
XUMHUYECKOIO PAaBHOBECHS.
OKHCTUTENTBHO-BOCCTAHOBUTEIILHBIC

PackpbIBaTh CMBIC U3y4aE€MbIX IOHATUN
Y IPUMEHATH 3TU NOHATHUSA IIPU ONUCAHUU
CBOWCTB BEIIECTB U UX IIPEBPAILICHU.
KnaccudunumpoBars XumMuueckue
peaKuu Mo Pa3IuYHbIM IIPU3HAKAM.
YcraHnaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN PEaKIMU OT Pa3IMYHbIX
(bakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHHS XUMUYECKUX MTPEBPAICHUI
B PA3JIMYHBIX YCIIOBUSX.

OrnpenensTb OKUCIUTEIb

1 BocctanoBurenb B OBP.

CocTaBysTh JCKTPOHHBIN OaaHc
pEeaKIuu.

[Tpon3BOIUTE BEIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIX TPYIIIE.

BricTpauBath pa3BepHyThI€ MUCbMEHHBIE
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peakiMu, SJIEKTPOHHBIN OallaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIILHOMN
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuii ¢ UICIOJIb30BAHUEM METO/1a
AJIEKTPOHHOTO OanaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Hccnenoanne 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON pEeaKIMu OT BO3JICUCTBUS
paznUYHBIX (AKTOPOB.

OMBITHL, WILTIOCTPUPYIOIIUE IPUMEPHI
OKHCITUTEHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
pa3JIoKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIlleCTBA, 00beMa U MacChl
peareHTOB WK MPOIYKTOB MO
YPaBHEHHSIM XUMUYECKUX PEaKIUn

Y YCTHBIE€ OTBETHI C OMIOPOM

Ha nHGOPMAIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
VCIIO0JIb30BaTh U3YUYECHHBIN MOHSATUWHBIN
arnmapar Kypca XUMUHU

1.3

DNEKTPOIUTHYECKAS
JTUCCOITHAITHS.
XHUMHUYECKHE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTUACCOLUUALINU. DIEKTPOIUTHI

Y HERJIEKTPOJUThI. KaTHOHBI, aHUOHBI.
MexaHn3M TUCCOLIMAIIUU BEIIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cs3u. Crenens qucconuannn. CUIIbHbIC
U CJ1a0ble 3JIEKTPOJIUTHI.

Peaxruu nonnoro oomena. Y cioBus

PackpbIBaTh CMBICIT H3y4aeMBbIX IOHATHM,
a TaKXe€ CMBICJI TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMAINH.
OOBICHATH TPUYUHBI
3JIEKTPOIIPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, pa3IndaTh Ca0ble U CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBasTh ypaBHEHUS IUCCOLMALIAN
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POTEKaHMs peakIuii HOHHOTO OOMEHa,
MIOJIHBIE U COKPAILICHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBa KUCIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTaBICHUMN 00 3JIEKTPOJIUTUUECKOM
nucconuanvi. KauecTtBeHHbIE peaknu
Ha noHbI. [loHsTHE O THApONIH3E

coJIel.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPONIPOBOIHOCTH
pacTBOPOB BEILIECTB, MPOLIECCa
JTUCCOLMALINY KUCIIOT, IIeJI0Yei

U coJjieil (BO3MOKHO UCTIOIb30BAHKE
BUJICOMATEPHUATIOB).

OnbIThl, WIUTIOCTPUPYIOLINUE MPU3HAKH
IPOTEKaHUs peakuii HOHHOTO OOMeHa
(oO6pa3oBaHue ocajika, BbIJICJICHHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacrio3naBanue HEOpPraHMYECKUX
BEILIECTB C MOMOIIBI0 Kau€CTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopuwiii onvim:

N3ydenune npu3HakoB NPOTEKAHUS
peaKIuy HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKa,
BBIICJICHUEM ra3a, 00pa30BaHUEM BO/IbI).

KHCJIOT, IIEJI0YEH U COJIEH, MOJIHBIC

Y COKpAILICHHbIE HOHHBIE YPaBHEHUS
XUMUYECKUX PEaKIInii HOHHOTO 0OMEHa,
KpaTKUE MOHHBIE YPABHEHUSI MPOCTHIX
peaKUui TUAPOIIN3A COTICH.
XapakTepu3oBaTh O0IINEe XUMUYECKHE
CBOWVCTBA BEUIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IIEKTPOITUTUYECKOM
JUCCOITMAIUY; TIOATBEPIKIATh CBOMCTRA
IpUMEpPaMH MOJIEKYJIIPHBIX M HOHHBIX
YPaBHEHUN XUMUUYECKUX PEAKLIHUM.
Pemiate s3kcriepuMeHTaIbHbIE 3a0a41

10 TEME.

[TnanupoBaTh U OCYIIECTBIATh

Ha MPAKTHUKE XUMHUUYECKHUE
AKCIIEPUMEHTHI, IPOBOAUThL HAOJIIOICHMSI,
JieaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPHU MPOBEICHUN
71a00paTOPHBIX OMBITOB M IPAKTUIECKUX
pabor.

CrnenoBatb nmpaBuiam 0€30macHON
paboThI B 1a00OpaTOpUu

TP UCTIOIB30BAaHUM XUMUYECKON
MOCYJIbI U 000PYI0BAHMUSI.

[IpoBOIUTE BHIUUCIICHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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IIpakxmuueckas paboma:

Ne 1. Perienue 3xcriepuMeHTaIbHBIX
3a/1a4 1o TEME.

Buiuucnenusa:

10 YPAaBHEHMSIM XUMHUYECKHUX PEaKIAN

B [1ape UJIU TPYIIIE.
BricTpanBath pa3BepHyTbI€ TUCHMEHHBIC
Y YCTHBIE OTBETHI C ONTOPOU

Ha UH(OPMALIHIO U3 yUeOHUKA U JPYTUX
UCTOYHUKOB UH(POpPMALUH, B TOM YHCIIE
HNurepuera

Hroro no pazneny

17

HemeTaJiibl M UX cOeTUHEHUS

2.1

OO6mmas
XapaKTEPUCTHKA
XUMHYECKHX
3JIEMEHTOB
VIIA-rpynmnsi.
["amorenst

OO6m1as xapakTepuUCTUKA FaJIOTE€HOB.
Oc00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJi0opa (B3auMOJICHCTBUE C METAJIAMH,
HEeMEeTaJlJIaMH, IIeJI0YaMHu ).
XnopoBojopoa. ConsiHas KUCIOTa,
XUMHUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. Jlercrerue xiaopa

U XJIOPOBOJIOPO/Ia HA OPTraHU3M
yesoBeka. BaykHeme XJI0puabl U uX
HaxO0XXJICHUE B TIPUPO/JIE.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaXKaroIue GU3NIECKUE

U XMMHYECKHE CBONCTBA TAJIOTEHOB U UX
COEIMHEHUI (BO3MO>KHO UCIIOJIb30BAHUE

OOBACHATH 001IME 3aKOHOMEPHOCTH

B MI3MEHEHHUU CBOWCTB HEMETAJIOB U UX
COEIMHEHUI B Mpeenax MajblX
NEPUOOB U TTIABHBIX TMOATPYIII
[leproamaeckoi cuCTEMbI XUMAYECKUX
3JIEMEHTOB C YUE€TOM CTPOCHHUS UX
aTOMOB.

XapakTepHu3oBaTh (PU3NUECKUE

U XUMUYECKUE CBOWCTBA MIPOCTHIX
BEIIECTB raJOreHoB (Ha MpUMepe XJI0pa)
U CJIO’KHBIX BEILIECTB (XJIOPOBOJOPO/IA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTyYeHUs], MPUMEHEHHE U 3HaYCHHE

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
OnpenensTb XJIOPUA-UOHBI B pAaCTBOPE.
[InmanupoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMUYECKHE
AKCIEPUMEHTHI, IPOBOAUTH HAOIIOICHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomIIeHHE C 00pa3IaMu XJIOPUIOB
(rajoreHu10B).

Jlabopamopmubwiii onvim:

N3yyeHne CBOMCTB COJISTHOW KHUCJIOTBHI.
IIpoBeneHne KayeCTBEHHBIX peaKIui
Ha XJIOPUJI-UOHBI.

Ipakmuueckas paboma

No 2: TTonydeHue COJISTHON KUCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Bviuucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JIaH B U30BITKE

AKCIIEPUMEHTA TIPH MTPOBEICHUHT
1a00paTOPHBIX OMBITOB U MPAKTHIECKIX
pabor.

CrnenmoBath npaBuiIaM 0€30MaCHON
paboThI B J1abopaTopuu

IIPH UCTIOJB30BAaHUN XUMUIECKON
NoCyibl U 000PYIOBaHUS.

BricTpanBath pa3BepHyThI€ MMCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOI

Ha MHPOpPMaLIMIO U3 yUeOHUKA
Y CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO

MCIO0JIb30BaTh U3yUYCHHBIN MOHATUNHBIN
anmnapar Kypca XuMuu

2.2

Oo0mmas
XapaKTepUCTHKa
XUMHUYECKUX
AJIIEMEHTOB
VIA-rpynnei. Cepa
U €€ COCIMHEHHUS

OO6m1as xapaKTepUCTUKa FJIEMEHTOB
VIA-rpymmel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSI.

CrpoeHue u pu3HIeCKrUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIIOPO/Ia U CEPHI.
AIOTpONHBIE MOAU(PUKAIIMKI KUCIOPOIa
U cepbl. XNUMUYECKHUE CBOMCTBA CEPHI.
CepoBogopon, ctpoeHne, Gu3ndeckre

Y XUMUYECKUE CBOMCTBA.

Oxcuibl cepbl Kak MpeICTaBUTENN
KHCJIOTHBIX OKCH/JIOB.

Cepnas kucnora, pusnueckue
1 XUMHUYECKHE CBOMCTBA (0OIIHME KaK

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl ¥ UX COEAUHEHNUN C YIETOM
CTPOEHHUS UX aTOMOB.
XapaktepuzoBaTh (GU3HMUECKUE

Y XUMHAYECKUE CBOMCTBA TPOCTOTO
BELIECTBA CEPBI U €€ COCTUHEHUH
(cepoBOI0pO/IA, OKCHJIOB CEPBI, CEPHOI
KHUCIIOTHI, CyJb(aToB), CIOCOOBI X
MOJIyYeHUs], IPUMEHEHHE U 3HAaUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars HATMYKUE CYJb(PaT-HOHOB
B PacTBOpE.

OOBACHATH CYIIHOCTD 3KOJOTHUECKUX
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IPEACTABUTEIIS KJIaCCa KUCIIOT
u crierupuueckue). XuMUIECKHe
peakuuu, Jexxame B OCHOBE
POMBIIIIEHHOTO CITOCO0a MOJIyYeHUS
cepHoil kuciotsl. [Ipumenenune. Conu
CEPHOM KUCJIOThI, KAUECTBEHHAS PEaAKIIUS
Ha CyJb(}aT-uoH.

Haxoxaenue cepol v €€ COeTMHEHU I

B IPUPOJE. XUMHUUECKOE 3arpsI3HEHUE
OKpY’KaroLIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIIOTHBIE 101U, 3aTPSA3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
pEeI0TBPALICHUSI.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ 00pa3liaMH CEPbI U €€
COEMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Habmonenue npoiiecca oOyriivMBaHus
caxapa noJji IeMCTBUEM
KOHLEHTPUPOBAHHOU CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3ydyeHne XuMUYECKUX CBOKCTB
pa30aBIEHHOM CEPHOM KUCIIOTHI.
[IpoBeneHne kaueCTBEHHON peaKluy Ha
cynbdaT-uoH U HAOIIOJICHHE MpU3HaKa
€€ MPOTEKaHUs

npobJeM, CBSI3aHHBIX C ITepepaboTKON
COCIMHEHUM Cephl.

[1manrpoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOIUTH HAOIOCHMS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
AKCHEPUMEHTA.

CrnenoBaTh npaBuiiaM 0€30MaCHOM
paboThI B 1a00OpaTOpHUU

IPY UCIIOJIb30BAaHUH XUMUYECKON
nocyAbl U1 000pyI0OBaHUS.
[Tpon3BOANTE BEIYHUCICHUS

10 XUMUYECKUM YPaBHEHHUSM.
Hcnonb30BaTh Mpy BHITTOTHEHUN
y4eOHBIX 3a/JaHU TEKCThI yYeOHUKA,
CIPaBOYHBIE MaTEpUaIbl
(ITeprognueckyro CUCTEMY XMMHUYECKUX
anemenToB [. 1. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUM

Y COJIEN B BOJIE, DIIEKTPOXUMUYECKUN Pl
HaMpPsHKEHUI METAILIOB).

Hcnonb30BaTh pH BBEITIOTHEHUH
yueOHBIX 33JaHUI U B TIpOLecce
UCCIIEIOBATENLCKOM ACSITETLHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEPKaHusl, CIIPABOYHbIE
maTepualsl, pecypcsl UHTepHEeTa
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O6mmas
XapaKTepUCTHKA
XUMHUYECKHIX
AJIIEMEHTOB
VA-rpynbi.

A3ort, pocdop u ux
COETMHEHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nUecKre 1 XUMHUYECKHE CBOWCTBA.
KpyroBoport azora B ipupoe.
AMMHaK, ero GU3NIeCKue U XHMHUICCKUE
CBOMCTBA, TIOJIYYCHHE U IPUMCHEHHE.
Conu ammoHus, ux pusndeckue

1 XUMUYECKHE CBOMCTBA, IPUMCHCHHE.
KadectBeHHas peakius Ha HOHBI
aMMOHMSI.

A3OTHas KUCJIOTA, €€ TIOJTyYCHHE,
bu3MYecKre U XUMUICCKHIE CBOMCTBA
(oOmIue Kak MpeAcTaBUTENs Kiacca
KHUCJIOT U crieniupruyeckue).
Hcnonbp30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQ4€CTBE MUHEPAJTbHBIX
yno0peHuii. XuMHU4YeCKoe 3arpsi3sHeHNe
OKPYXaroUIEH Cpelibl COCTUHEHUSIMHA
a3oTa (KHCIIOTHBIC TOXKIH, 3arPsS3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
®dochop, aoTporHbie MOAU(PUKAITUT
docdopa, bu3nIecKre U XUMHIECCKHC
cBorictBa. Okcun pochopa (V)

u GocdopHas KuciaoTa, GU3NIECKUE

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB

V A-rpyniibl ¥ UX COEIMHEHHUH C y4€TOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUIECKHUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BeleCTB a30Ta u ¢ocdopa u ux
COEMHEHM (aMMHaKa, CoJei aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHUJIA
docdopa (V) u hochopHOl KUCTOTHI,
dbocdaroB), cmocoObl UX MOTYUCHHUS,
IPUMEHEHUE U 3HAaY€HUE B IPUPOJIE

Y JKH3HU YeJIOBeKa.

Onpenenars nOHbI aMMOHHUS U (ocdaT-
MOHBI B pacTBOpE.

OOBACHATH CYyIIHOCTh SKOJOTHIECKHIX
po0JieM, CBSI3aHHBIX C HAXOXICHUEM
coenMHeHM a3ora u ochopa

B OKPYXAIOIIEH CpeE.

[ImannpoBaTh U OCYIIECTBIATH

Ha MPaKTUKEe XUMUYECKHE
AKCIEPUMEHTBHI, IPOBOIUTH HAOIOIEHUS,
JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUH
1a00paTOPHBIX OMBITOB U MPAKTHUECKON
paboTHLI.

CrnenoBath mpaBuiIaM 0€30MacCHON
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U XUMHYECKHE CBOMCTBA, MOJTYYEHUE.
Hcnons3oBanue GpocdaToB B KauecTBe
MUHEPAIbHBIX YIOOPEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3nakomiieHUE ¢ (HU3UIECKUMH
cBolcTBaMu a3ota, hocdopa

U UX COeAUHEHUH (BO3MOXKHO
HCTIOJIb30BAaHUE BUICOMATEPHUATIOB).
O3zHakomiieHHe ¢ 00pa3iiaMu a30THBIX
u GhochOpHBIX YI0OpEHUH.
[Tonydenue, cobupanue, pacro3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
B3anmonencTere KOHLIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEJBIO
(BO3MOHO MCITOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimol:

[TpoBeneHne Ka4eCTBEHHBIX PEaKIIUii
Ha MOH aMMoHus U pocdar-noH,

Y M3Y4YCHUE MMPU3HAKOB UX
IPOTEKAHWS.

Ilpakmuueckas paboma

Ne 3: Tlomyuenne ammmuaka, u3y4eHue
€ro CBOKCTB.

Buviuucnenus:

10 YPAaBHEHUSIM XMMUYECKUX PEaKIUi

paboTHI B TaOOpaTOpUHN

IIPU UCTIOIB30BAHUN XUMUYECKOM
MIOCY/IbI U 000PYTIOBAHMSI.
[Ipon3BOAUTE BBIUNCIEHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonp30BaTh IpH BRINOJIHEHUN
y4eOHBIX 3aJaHUI TEKCThI Y4eOHHKA,
CIIPAaBOYHBIE MaTEpPHUAIIbI
(IEpHOINYECKYIO CUCTEMY XUMUYECKHUX
anemenToB /. 1. Menneneea, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHM

Y COJIEN B BOJE, DIEKTPOXUMUYECKUH P
HaIpsHKEHUI METAIIOB)
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24

O6mmas
XapaKTepUCTUKA
XUMUYECKHUX
AJIEMEHTOB
IVA-rpynmsl.
Yraepon

Y KPEMHUH, U UX
COCTMHECHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
I[VA-rpynmnel. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

Yrnepon, amoTponHble MOIU(MUKAIINN,
pacrpocTpaHeHue B IPUPOJIE,
(u3nUecKre U XMMUYECKUE CBOMCTRA.
Ancopouus. Kpyrosopor yrieposa

B [IPUPOJIE.

Oxkcunpl yraepoja, ux Gpusndeckue

1 XUMHYECKHE CBOMCTRBA, JICHCTBHE

Ha KUBbIE OPTaHU3MBbI, [IOJIyYEHUE

Y IPUMEHEHHUE. DKOJIOTHUECKHE
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rio6aabHOTO
MOTETUICHUS KJINMaTa, apHUKOBBIN
ahPexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nUecKre U XUMUYECKHE CBOWCTBA,
MOJTy4YeHUE U PUMEHEHHE.
KauectBennas peakiys Ha KapOOHAT-
noHBI. Mcnonb3oBaHue KapOOHATOB

B OBITY, MEJTUITMHE, TPOMBIIIICHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHayanbHBIC TOHATHUS

00 OpraHMYeCcKX BEMIECTBAX KaK

0 COEJIMHEHUAX yTiiepoja (MeTaH, 3TaH,

OOBsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JIEMEHTOB
[VA-rpynmnsl 1 uX COEAMHEHUN C yYETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (HPU3NUECKUE

U XUMUYECKUE CBOWCTBA IPOCTHIX
BEILECTB YIIepOoJa U KPEMHUS U UX
COEIMHEHH (OKCHUIOB YyIiiepoja,
YTOJIbHOM KUCIIOThI, KapOOHATOB, OKCUAA
KPEMHHUS, KPEMHHEBOM KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX MOJTYYEHHUS,
IPUMEHEHUE U 3HAYEHUE B IPUPOAE

Y )KM3HU YEJIOBEKA.

OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBA3b: CTPOCHHE BELIECTBA — CBOMCTBA
— NPUMEHEHHUE — HA ITpUMEpax
COEAMHEHN YIJIEpOJa U KPEMHHUS.
Onpenenstb kKapOOHAT- U CUIIMKAT-UOHBI
B pacTBOpE.

OOBSCHSTH CYIIHOCTh SKOJIOTMUYECKUX
po6JieM, CBSI3aHHBIX C HAX0XKACHUEM
YIJIEKUCIIOTO Ta3a B OKPY KaroIIen
cpene.

[TonTBep:kaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
STWJIEH, allETUJIEH, 3TAHOJ, INIULIEPHH,
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ATUJIEH, alleTUJICH, 3TAHOJI, TJIUILEPHUH,
YKCyCHasi KUCIIOTa).

[IpupoIHBIE HCTOYHUKH YTIIEBOAOPOIOB
(yroJib, MpUpPOAHBIN a3, HEQTH),
POJYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U IPOMBIIIIICHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BaXKHBIX
BELIECTBAX: XKUpax, OeiIKax, yrieBoaax —
Y UX POJIU B )KU3HU YEJIOBEKA.
MarepuanbHOE €IUHCTBO OPraHUUYECKUX
Y HEOPTaHUYECKUX COCAUHEHUN.
Kpemnuii, ero ¢puznyeckue

U XUMUYECKUE CBOMCTBA, MOTyYCHUE

u npuMeHeHue. CoeIMHEHUS KPEMHUS

B nipupoje. O0mue npeacTaBicHus

00 okcune kpemuus (IV) u kpemHueBoii
KUCJIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIMIIUHE, POMBIIUIEHHOCTH.
Baxuenime cTpouTeIbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiemsl 6e3o0macHOro
WCIIOJIb30BaHUs CTPOUTETBHBIX
MaTepuaioB B MOBCETHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUTMYECKUX PEIIETOK

YKCyCHasi KHCJIOTa), B3aUMOCBS3b
HEOPTraHUYECKUX COCTUHEHUN YTiiepoaa
Y OPTaHUYECKUX BEICCTR.

OnuckIBaTh poJib OEIIKOB, YKUPOB

U YIJIEBOJIOB B PYHKIIMOHUPOBAHUU
YKUBBIX OPIaHU3MOB, COCTaB IMPUPOTHBIX
HUCTOYHUKOB YTJIEBOAOPOIOB, UX POJIb

B OBITY ¥ IPOMBIIIJIEHHOCTH.
[IpoBOAUTH BBIUKCICHUS 10 YPAaBHEHUSIM
XAMHUYECKUX PEAKIUH.

[TmannpoBaTh U OCYIIECTBIATD

Ha NPAKTUKE XUMUYECKHE
AKCMIEPUMEHTHI, TPOBOUTH HAOTIOACHNUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TP TPOBEICHUN
71a00paTOPHBIX OIMBITOB M IPAKTHICCKUX
pabor.

CrnenoBatb npaBuiam 0e30macHON
paboThI B 1abopaTopuu

IIPH UCTIOJIB30BaHUN XUMUYIECCKOU
MOCY/IbI U 000PYI0BAHMUSI.
Hcnonws30BaTh pu BBHITIOJIHEHUT
y4eOHBIX 3aJIaHUH TEKCThl yYeOHHKa,
CIIPaBOYHBIC MaTEPHAIIBI
(ITeprognvecKyro CHCTEMY XMMHYECKUX
anemenToB JI. . Menneneesa, Tabmuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAaHU M
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anmasa, rpadura, GpyiepeHa.
O3HaKkOMJIEHHE C TTPOLIECCOM aJICOPOITUU
PacTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOHUCTBOM
MIPOTUBOTra3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOU TPOMBIIIJIEHHOCTH
(Buneomatepuanbl: cUlTMKaTHAS
MIPOMBIIIEHHOCTB ).

Mopenu MoJIeKy 1 OpraHM4eCKUX
BELIECTB.

Jlabopamopmubwiii onvim:

[Tonydenue, cobupanue, pacro3HaBaHUE
U U3y4YE€HHUE CBOMCTB YIJIEKUCIIOrO rasa.
[TpoBeneHne KaYECTBEHHBIX PEAKIINiA

Ha KapOOHAT U CUJIMKAT-UOHBI

Y M3y4YCHHE MTPU3HAKOB HX

MPOTEKAHUSI.

Ipakmuueckue pabomvi:

Ne 4. TlonyueHue yriaekucioro rasa,
V3yYECHHUE €r0 CBOWCTB.

Ne 5. Pemienune skciepuMeHTAIbHBIX
3a7a4 1o Teme « BakHeime HeMeTauibl
U UX COCIMHEHUSD.

Buviuucnenusa:

110 YPaBHEHUSIM XUMUYECKUX PEAKIIUN

Y COJIEN B BOJIE, DJIEKTPOXUMUYECKUM PAJT
HaNpsKEHU METAJUIOB)

Hroro no pazaeny

25
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MeTaibl M X COEAMHEHUS

3.1

OO01ue cBoiicTBa
METAJLJIOB

OO611ast XxapakTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenus B [lepuoanyueckon cucreme
XUMHUYECKUX DJIEMEHTOB

JI.1. MeHnneneeBa u CTpOEHHUS ATOMOB.
Ctpoenue metamioB. MeTtamnuyueckas
CBA3b U METANINYECKAs
KpUCTAJTNYECKAsl PEIIETKA.
DIIEKTPOXUMHUYECKUI PsIJT HAIIPSKEHUI
MeTalI0B. DU3NUECKUEe U XUMUYECKHE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
nosryyeHust metauioB. [TonsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3HUH.
CnnaBsl (cTanb, YyryH, JIOPaTIOMUHUNA,
OpoOH3a) U UX MPUMEHEHHUE B OBITY

Y TIPOMBILUIEHHOCTH.

Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yuenune pe3ynbTaToB KOPPO3UU
METAJJIOB (BO3MOKHO HCIIOJIb30BAHHE
BUJIEOMATEPUAIIOB).

JlabopamopHvie onvimul:
O3zHakomIieHHE C 00pa3liaMi METAJLTIOB
Y CIUIABOB, X (DU3UIECKUMU

PackpbiBaTh CMBICT U3y4aeMbIX MOHITHH
U IPUMEHSTH 3T MOHATHS IIPU OIIUCAHUU
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB ¥ UX COEAMHEHUH C YIETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAIJIOB,
o011e PU3NIEeCKue U XUMHUUECKHE
CBOICTBa METAJIOB.

XapakTepHu30BaTh OOIINE CIOCOOBI
MOJTyYEHUS] METAJLJIOB.

OnuceIBaTh CIIOCOOBI 3AIUTHI METAJIIIOB
OT KOPpPO3UH.

CrnenoBatb npaBuiam 0e30MacHoON
paboThI B 1a00OpaTOpHUU

IPY UCIIOJIb30BAaHUH XUMUYECKON
oCyAbl 1 000PYIOBaHMUS.

HpOI/IBBOI[I/ITI) BBIYMCJICHUA
I10 YpaBHCHHUAM XUMHWYCCKHUX peaKuHﬁ,

€CJIM OJTUH U3 PEareHTOB COACPIKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe
B TIape WU TpyIIIE.

Hcnonb30BatTh MU BHITOJHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUeOHHKA,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEAKIIHMA,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
IpUMECH

CIIPaBOYHBIE MaTEPUAIIbI
(ITepuonnyeckyro cucTeMy XUMHUYECKHX
anemenToB /. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUI

U COJIEH B BOJIE, FIEKTPOXUMHUUYECKUIN P
HaIpsHKEHUI METAIIOB)

3.2

Baxueiinme
METAJUIBI U UX
COeIMHECHUS

16

[[{e1o4yHBIE METAJUIBI: OJOKEHUE

B [lepnoanyeckoi cucteMe XUMUYECKUX
anemenToB [[.M. MeHnpaeneena,

CTPOCHUE UX aTOMOB, HAXOXKJICHHUE

B ipupoic. PU3nIeCcKrne 1 XUMUYECKUE
CBOMCTBA (Ha MpUMepe HATPUs

1 Kaust). OKCUIBI U TUAPOKCHUIBI HATPHUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METAJUIOB U UX COCTUHECHUH.
[[{emouHO3€eMeEIBbHBIE METAIIIIBI MAarHUAM

1 KaJIBIIUH: TIOJIOKEHHE

B [lepuoanueckoit cucTeMe XUMHUYECKUX
anemeHnToB .M. Menpaeneesa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
dusnueckrue U1 XUMHUYECKUE CBOMCTBA
MarHus 1 Kajblius. Baxxnenmnime
COCJIMHEHUSA KaJbIus (OKCHU]I,
TUIAPOKCHU]I, COJIN). JKeCTKOCTh BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUs.

ANIOMUHUIL: 110JIOKEHUE
B [Iepuonnueckon cucreme

OOBACHATH O0IITME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMICTB 3JIEMEHTOB-
METaJIOB U X COEUHEHUH B Irpynnax

C YYETOM CTPOEHUS UX ATOMOB.
XapaktepuzoBaTh (U3HMUECKUE

Y XMMUYECKUE CBOMCTBA MPOCTHIX
BEILECTB METAJUIOB U UX COEUHEHUN
(OKCUI0B, TUAPOKCHUIOB, COJIEH),
CIOCOOBI UX MOTYYEHHUs], IPUMEHEHHUE

Y 3HAUYEHHUE B MIPUPOJIE U KU3HU
YeJI0BeKa.

VYcranaBnuBaTh NPUUMHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOMCTBAa — NPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BEUIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIIUsI, aTFOMUHUS, ITUHKA, *Kesesa (1)
u xxenesa (III), meau (II).

Jloka3biBaTh aM()OTEPHBIN XapaKTep
OKCHUJIOB U TUAPOKCHJIOB ATFOMUHHS
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XUMHYECKHUX JIECMECHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXxaeHue B mpupoje. usnueckue

1 XUMHUYECKHE CBOMCTBA AJIFOMUHHUS.
AmMdoTepHbIe CBOMCTBA OKCHIA

Y TUJPOKCHUAA ATIOMUHMUS.

Kenezo: nomoxxenue B [lepuonnueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXaeHue B mpupojie. dusnyeckue

1 XMMHYECKHE CBOMCTBA JKeje3a.
Oxkcuel, TUIPOKCHUIBI U coin xkere3a (1)
u xene3a (III), ux cocras, cBolicTBa

U TIOJTyYCHHUE.

Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJEHUCTBUS OKCHAA
KaJIBITUSL ¥ HATPHUS C BOJION (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkxkpaiiBaHue miaMeHu HOHAMU
HaTpUs, KU U KaJdblAsI

(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue CBOMCTB JKECTKOM BO/IBI.
IIpouiecc ropeHus xene3a B KUCIOPOIe
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

U IIUHKA.

[InmanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOJIUTH HAOIOICHMS,
JieaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OIMBITOB U IPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1ab0OpaTopuu

IIPH UCTIOJIB30BaHUU XUMUYECKOU
ocyAbl 1 000PYIOBaHMUS.
[Tpon3BOaNTE BEIYHUCICHUS

10 XUMUYECKUM YPaBHEHHUSM.
VYyacTBOBaTh B COBMECTHOM paboTe

B MIape WK Ipynie.

BricTpanBaTh pa3BepHyThIE MMCHMEHHBIC
Y YCTHBIE OTBETHI C OMOPOU

Ha MHPOPMAIIHIO U3 YIeOHUKA

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICIIOJIb30BaTh U3YUYCHHbIN IOHATUHHBIN
anmnapar Kypca XuMUuu
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Jlabopamophvie onvimol:

[IpoBeneHme KaueCTBEHHBIX PEAKIUi
Ha UOHBI (MarHUsI, KaJIbITUs, aTIOMUHHSI,
1HKa, xxenesa (1) u sxxenesa (111), meau
(IT), onucanue NprU3HAKOB MX
POTEKaHUS.

UccnenoBanne ampoTepHBIX CBOWCTB
TUAPOKCHUIA ATTFOMUHUS U TUAPOKCHUIA
IIUHKA.

Ilpakmuueckue pabomol:

No 6. JKecTKkOCTBb BOJIBI 1 METOIBI €€
YCTpaHECHHUSI.

Ne 7. Pemenue skcnepuMEHTAIIbHBIX
3aj1a4 110 TeMe « BakHenmune MeTanibl
U UX COCTMHEHUSD.

Buiuucnenus:

M0 YPaBHEHUSM XUMHUYECKUX PEaKIIUil,
€CJIU OJIMH W3 PEareHTOB J]aH B U30BITKE
WM COJEPKUT NTPUMECH;

MAacCCOBOM JI0JIM BBIXOa IPOJAYKTa
peakiuu

Uroro no pazaeny 20
XHMHUSA ¥ OKpPYKAKOLIAA cpeaa
4.1 | Xumus 3 BemectBa u Marepuasl B IOBCEIHEBHONW | XapaKTepU30BaTh POJIb XUMUU

U OKpYXKarormas
cpena

JKU3HU yelioBeka. be3omacHoe
HCTOJIb30BAaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast momonisb

B pa3JIMUHBIX c(hepax AesiTeTbHOCTH
JIFOJIC, OCHOBHBIC BEIIECTBA
Y MaTepuabl, IPUMEHAEMBIE B )KU3HU
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MIPU XUMHUECKUX 0KOTax
U OTPaBJICHUSX.

XUMHUECKOE 3arpsA3HEHUE OKPYKarOIIen
cpeasl (TpeaenbHas J0mycTuMast
KOHIIEHTpalus BeuiecTs. Posb xumun

B PELIEHUH YKOJIOTMYECKUX IPOOIIEM.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

N3ydenne 0O6pa3iioB MaTepuaioB
(cTek10, CTIIaBbl METAJIOB, TOJIMMEPHbBIE
MaTepHaIb)

COBPEMEHHOTO YeJIOBEKA.
OOBACHATH yCIOBUS 0€30M1aCHOTO
WCITIOJIb30BAHUS BEIIECTB M XHMHUYECKUX
peakiuii B OBbITY.

AHaIM3UPOBATh U KPUTHUCCKH
OIIEHHBATh UH()OPMALIMIO O BIUSHUH
MPOMBIIIIICHHOCTH, CEIBCKOT0 X0351UCTBRA,
TpaHCIIOPTa U JIp. Ha COCTOSTHUE
OKPYXaKOIIEH CPEIBI.

YMeTb 0Ka3bIBaTh MEPBYIO OMOIIIb

IPU XUMHYECKUX 05KOTaX U OTPABICHUSIX.
[IpuaMAaTh ygactue B 00CYKIECHUU
po0JieM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO MpodIeMe

U TIpe/IyiaraTh BO3MOKHBIE ITyTH €€
pelIeHus

Uroro no pazpeny: 3
PesepBHOE Bpems 3
OBILIEE YNCJIIO YACOB 68
I10 ITIPOI'PAMME
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IHHEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHBIX ITO KNTACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEP)KAHUA 11O XUMHUHN

B ¢denepanpHpIX M pernoHaANbHBIX NPOIEAYpaX OLEHKH KauyecTBa OOpa30BaHUs
UCIIOJIb3yeTCs nepeyeHb (KoAuuKaTop) paclpeiesieHHbIX MO KilaccaM MPOBEPSEMBIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEeNbHOW MPOTpamMMbl
OCHOBHOI'O 00IIIETO 00pa30BaHUs U DJIIEMEHTOB COACPKAHUS 110 XUMHUH.

8 KUIIACC

IIpoBepsiemble TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMbl

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus
pe3yJipraTa
1 [1o Teme: «IlepBOHaYanbHBIE XUMUYECKHAE TTOHITHUS
1.1 pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYECKUX [OHATHHA: aTOM,

MOJIEKYJIa, XHMHMYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAsA), BAJIEHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKyJspHas Macca, KOJUYECTBO
BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0S XHUMHYECKOTO
AJIEMEHTa B COEAMHEHUH, MOJIAPHBIM 00BEM, XUMHUYECKas peaKius,
KJacCU(pUKaLUs  peakuuil: peakuuu  COEAMHEHHUS,  PEaKLUH
paziioKeHus, peakuuu 3aMelleHNUs, peakuuu oOMeHa,
9K30- M HHAOTEPMUYECKUE pPEaKUWu, TEIuIoBOM 3P EKT peakiuw,
pacTBOp, MaccoBasi [0Js BellecTBa (MPOUEHTHAS KOHUEHTPALUs)
B pacTBOpeE

1.2 WJUTIOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHSATUN
Y IPUMEHSTH 3TH MOHITUS TPU ONKMCAHUU BEIIECTB U UX MPEBPALLICHUI

1.3 WCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJII COCTaBieHUs (hopmyIl
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIAMN

1.4 pPacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPDHOTO YYEHHUS, 3aKOHa
ABorazipo

1.5 ONMpeeiaTh  BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX

COCANHCHUAX
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1.6

KJIACCU(PUIIMPOBATh XUMHUUECKHE PEaKIUH (M0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCUTCIBbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChI
BCIICCTB

1.8

BBIYHCIIATh MAaCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTa 1Mo (Gopmyiie
COCIMHEHUSI,

1.9

BBIYUCJIATD MACCOBYIO OOJIHO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSITh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOJII0ICHHE,
U3MEepEHNE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaibHbINA U MBICJICHHBIN )

[To Teme: «BaxHenire npeacTaBUTEN HEOPraHUYECKUX BEIIECTBY

2.1

PaCKpPbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX TTOHSITUM: OKCH I, KHUCJI0Ta,
OCHOBAHHUC, COJIb

2.2

OTIPEIEIATh MIPUHAIIICKHOCTH BEIIECTB K OMPEIEICHHOMY KJaccy
COEIMHEHHUI 110 hopMyam

23

KJ'IaCCI/ICI)I/IL[I/IpOBaTB HCOPraHN4CCKNEC BCIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) 00IIME XMMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJIACCOB,  IIOATBEPXKAAs  ONKCAHUE  IPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIIUI

2.5

IIPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOJXHOCTH IIPOTCKAHUA XHMMHYCCKHX
npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIENOBAaTh  IpPAaBUJIaM  I[IOJb30BAHUS  XUMHUUYECKOW  IOCYAOMN
1 1abopaTOpHBIM 00OpPYJOBAHHMEM, a TaKXKe IMpaBUiIaM OOpalleHUs
C BEUIECTBAMU B COOTBETCTBUHM C MHCTPYKLIHSMHU IO BBIIOJIHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OMBITOB MO MOJYYCHHUIO U COOMpPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECICHHOW MAacCOBOM JIOJIEW PacTBOPEHHOTO
BEIIIECTBA, IUJIAHUPOBATh W MPOBOAUTH XUMHUYECKHE IKCICPUMEHTHI
[0 paclO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBIO
WHJIUKATOPOB (J1akmMyc, peHon(TaaenH, METUJIOpaHX U IPyTrHe)

2.7

IMPOBOJUTL PACUYCTELI IO YPABHCHUIO XUMHUYECKOU pCaKknnu

[To Tteme: «llepmogmueckuii 3akoH u Ilepuoguueckas cucrema
xumudeckux anaemeHToB .M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuyeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIAM)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITUH: SAPO aroMma,
AJIEKTPOHHBIA CJIOM aTroMa, aTOMHAas OpOuTallb, paJMyC aroma,
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XUMHUUYCCKasA CBA3b, IOJsIpHAas M HCIOJISIPHAA KOBAJICHTHAs CBA3b,
QJICKTPOOTPHULATCIIBHOCT, HOHHAA CBSA3b, HOH, KA4THUOH, 4aHHWOH,
CTCIICHb OKUCJICHUA

32

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHWYCCKHEC 3JICMCHTbBI

33

OMKCHIBATh U XapaKTepu30BaTh TabmuuHyro popmy Ilepmonnueckoit
CUCTEMBl XMUMHYECKUX JJIEMEHTOB: pa3auyaTh IOHATHS «TJIaBHAS
noarpynmna (A-rpynma)» u «mnobounas mnoxrpymnmna (b-rpymma)y,
«MaJTbIe» M «OOJBIITNE) TIEPHUOIBI

34

packpeiBath cMbIci [lepmoamueckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAaHUE IEPUOANUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHUX JIEMEHTOB OT UX noJioxkeHus B [lepronueckoil cucreme

3.5

COOTHOCUTH  00O3HAYEHHUS, KOTOpPbIE HMEITCI B  TaOJuUIE
«Ilepuoguueckas cucremMa XUMHYECKHUX AJIEMEHTOB
JA.N. MengeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS
aTOMOB XMMHYECKHUX AJIIEMEHTOB (COCTaB U 3apsij siapa, o0lee Ynucio
AIIEKTPOHOB U PACTIPEEICHUE X MO JIEKTPOHHBIM CIIOSIM)

3.6

OMpeNeisaTh  CTENECHb  OKHUCICHHS  JJIEMEHTOB B OMHApHBIX
COCTMHEHUIX

3.7

ONpEeNEATh BUJ XUMHUYECKOM CBS3M (KOBaJCHTHAsT M HWOHHAs)
B HEOPraHMYECKUX COCIUHECHUSX

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon [IpoBepsieMBblii 2IIEMEHT COAEPIKAHUS
1 [TepBoHavyaIbHBIE XUMUYECKUE TTOHSATHS

1.1 [IpeameT xumun. Posib XMMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. @U3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEILIECTB

1.2 [TonsiTne 0 mMerogax MO3HAHUA B XUMHUM. UMCThIE BEIIECTBA U CMECH.
CrniocoOnI pa3eneHust cMeceit

1.3 ATOMBI M MOJEKyJbl. XHUMHYECKHE 31eMEHThl. CHMBOJIBI XMMHYECKHX
sneMeHToB. IIpocThle M CHOXKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4YEHUE

1.4 Xumnueckas (opmyna. BajaeHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTEenbHAs aTOMHAas Macca.
OTHOCHUTEIbHAS MOJICKYJIAIpHass Macca. MaccoBas J0JI1 XHUMHUYCCKOI'O
OJICMCHTA B COCANHCHHNU
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1.5

KommnyectBo Bemectsa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIMYECTBA,
Macchbl M 4YUCla CTPYKTYPHBIX €QUHUL BemiecTBa. Pacdersl nmo ¢opmynam
XUMHAYECKUX COCTUHEHUN

1.6

du3nvecKre U XUMUUECKHE SBICHUS. XUMHUECKast PEakius U ee PU3HAKH.
3aKOH  COXpaHEHHWS MAaCChl  BEMIECTB. XHWMHYECKHE  ypaBHCHUS.
Knaccudpukanus XUMHUYECKHX peakiui (COCMUHEHUs, paslIoKEHUs,
3aMeleHus, 0OMeHa)

1.7

XUMHAYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMMYECKOM MOCYJIOW,
C TmpaBWwiIaMd paboThl B Jabopatopud U MpHEMaMH OOpalleHus
c sabopaTopHbIM OOOpYAOBaHHEM, H3YYEHHME M OINHUCAHHE (PU3NYECKHUX
CBOKMCTB 0Opa3IOB HEOPTaHMYECKUX BEIIECTB, HAOMIOACHHE (U3HMUCCKUX
(T1aBjeHUE BOCKA, TasHUE JIbJla, pacTUpPAHUE caxapa B CTYIIKE, KUIICHUE
U KOHJCHCAIUSl BOJAbI) M XHUMHUYECKHX (TOpEHUE CBEYH, NpPOKAIMBAHHE
MEIHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHCJIOTOM) SIBJICHUH,
HAOJIIOICHUE U OMHCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEeaKIun
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapus,
paznoxenue tuapokcuaa menu (II) mpu HarpeBaHuu, B3auMMOJACHCTBUE
xene3a ¢ pactBopom coiu Menu (II), mzydyenume crnocoGoB pazzaeneHus
cMecei! (¢ MoMOIIbI0 MaruuTa, PuibTpoBaHUE, BRITAPUBAHUE, TUCTUIUISAINA,
xpoMarorpadusi), MPOBEJCHUE OYHMCTKU IMOBAPEHHOW COJIM, HAOIIOJCHUE
U OINHCAHUE PEe3YyJbTATOB MPOBEICHHUS ONbITa, WIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJEIIE MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxuenime npeacraBuTeNM HEOPraHMIECKUX BEIIECTB

2.1

Bosnyx — cmecs rasos. Cocras Bozayxa. Kucinopon — 3imeMeHT U npocToe
BelecTBo. HaxoxaeHnue kuciopoaa B mpupoae, Gu3nieckue 1 XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcusl. [Ipumenenne kuciaopoaa. CrnocoOsl
HOJyYyeHUs] Kuciopoaa B jadoparopuu M npomsbliiuieHHocTH. KpyroBopot
KHcaopoa B npupojie. O30H — aJJIOTpoIHas MOAU(UKALMS KUCIOPOaa

2.2

TernoBoit 3pPexT XuMUYECKON peaklnH, TEPMOXUMHUYECKHUE YpPaBHEHUS,
9K30- ¥ IJHAOTEPMUYECKUE PeaKIUU. TOILNINBO: yroiab U METaH. 3arpsi3HEHNE
BO3/yXa, YCHJIEHUE TApHUKOBOTO 3P (eKTa, pa3pylieHue 030HOBOTO €0

23

Bogopon — »snemenT um mpocroe BemecTtBo. Haxoxaenue Bomoponaa
B IIpupojie, (GU3NISCKUE W XUMHUUYCCKHE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI
nosyueHust. Kucinotsl u comu

24

Mosnsipablit 00beM ra3oB. PacueTsl Mo XUMHYECKUM ypaBHEHUSIM

2.5

dusnueckne CBOMCTBA BOIbl. Boma kak pactBoputens. PacTBOpEI.
HacepiieHHble W HEHACBILIEHHBIE PacTBOPBL. PacTBOPUMOCTH BEILIECTB
B BOJIe. MaccoBasi 1011 BEIIECTBA B pACTBOPE. XUMUUYECKUE CBOWCTBA BOJIBI.
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OcHoBaHus. Posib pacTBOpPOB B MPUPOJE U B )KU3HU 4esioBeKa. KpyroBopot
BOABl B NpHUpOAE. 3arpsA3HEHUE NPHUPOAHBIX BOoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeaumaernii. Oxkcunpl. Kinaccudukarms
OKCHUJIOB: coJieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHBIC)
u  HecojeoOpasyromue. Homenkimatypa  okcugoB.  Dusnyeckue
U XUMHUYECKHe CBOMCTBa okcuAoB. [lonyuenue okcuaon

2.7

OcHoBanus. Krnaccudukainusi OCHOBaHHI: MIENIOYM U HEPACTBOPUMBIC
ocHOoBaHuA. HomeHknarypa ocHoBaHuil. @Du3nM4yecKMe HW XHUMHUYECKHUE
CBOMCTBA OCHOBaHUM. [ lonyyeHne oCHOBaHUI

2.8

Kucnorel. Knaccudukamus kucimor. Homenkinarypa kuciaor. Ouzndeckue
1 XUMHYECKHUE cBoMcTBa KUCJOT. P aktuBHOCTH MeTaiuioB H.H. bekeTosa.
[Tosryuenue KuciaoT

29

Conu. Homenkinarypa coseil. PU3nd4eckre 1 XMMHUECKHUE CBOMCTBA COJIEH.
[Tonmyuyenue conent

2.10

I'eneTnyeckas cBsI3b MCXKAY KilIaCCaMH HCOPIraHUNICCKUX COCIIHHGHHﬁ

2.11

XUMUYECKUI HKCIEPUMEHT: KadeCTBEHHOE ONPEICIICHUE COACpKAHUS
KHCJIOPOJIa B BO3/AyX€, MOIYYEHHE, COOMpaHue, PaCIIO3HABAHUE U U3yUCHUE
CBOMCTB  KHCIIOpO/Aa,  HAOJMIOJEHHUE  B3aUMOJEWUCTBUS  BELIECTB
C KHCJIOPOJIOM U YCJOBHSI BO3HUKHOBEHHUS W TMPEKPAIICHUS TOPCHHUS
(mo>kapa), 03HaKOMJICHHE C 00pa3laMi OKCHJOB M OMHCAaHWE UX CBOUCTB,
MoJIy4eHue, coOMpaHue, paclo3HaBaHUE W HM3YyYEHHUE CBOWCTB BOAOPOJA
(ropenue), B3aumozeiicTBue Boaopoaa ¢ okcuaom meau (II) (BozmoxkHO
WCTIOJIb30BAaHME BHUJCOMAaTEpHUaoB), HaOMoJeHUE O0Opa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCleJOBaHNE OCOOCHHOCTEW PacTBOPEHUS BELIECTB
C pa3IyHOM pPacTBOPUMOCTBIO, IPUTOTOBJICHUE pacTBOpOB
C  OIPENEICHHOM  MacCOBOM  JOJEHM  PaCTBOPEHHOIO  BEIIECTBA,
B3aMMOJICUCTBHE BOJABI C METaUIaMH (HAaTpUEM M KaJIbIIMeM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), ONPEICICHUE PAaCTBOPOB KHUCIOT
U 1eNoYel ¢ TOMOLIBI0  HHAMKATOPOB, UCCJENOBaHHE 00pa3LoB
HEOPTaHWYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAONIOJCHUE HM3MEHEHWSI
OKpacKH WHIMKATOPOB B pAacTBOpPAaxX KHCIOT M IIEJIOYeH, H3ydeHHE
B3aumozencTBus okcuaa meau (II) ¢ pactBopom cepHON KUCIOTHI, KUCIOT
C MeTalylaMH, peakluid HeUTpalu3alud, TOJyuYeHHE HEPaCTBOPUMBIX
OCHOBaHMI, BBITECHEHHE OJHOTO METalla JIPYTMM €3 pacTBoOpa COJIH,
pelieHre SKCIEPUMEHTANBHBIX 3aady 1o Teme «Baxkneimme kiaccel
HEOPTaHWYECKUX COCTUHECHUI
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[lepuonuueckuii 3akon u Ileproguueckas cucreMa XMMHUYECKUX 2JIEMEHTOB
JI.1. MenpneneeBa. CTpoeHre aToMOB. XUMHUYECKas CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIC PEAKIINU

3.1

[lepBble MOMBITKH KIIacCUPUKALUU XUMUYECKUX demeHToB. [loHsaTue
0 Trpynmax CXOAHBIX OJJIEMEHTOB (IIEJOYHbIE U IIEI0YHO3EMEIIbHbIC
METaJJIbl, TaJlOT€Hbl, WHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbIE 0O0pPa3yrOT
aM(pOTEPHBIC OKCUIIBI U THAPOKCHUIBI

3.2

[Tepnoanyeckuii 3akoH. Ilepuognyeckas cucteMa XMMHUYECKUX IJIEMEHTOB
J.U. MenneneeBa. KopoTkomepuomnas u ATUHHONEpPHOAHAS (HOPMBI
[lepuomnueckort cucreMbl XxuMudeckux 3meMeHToB J[.MI. MeHnneneena.
Ileproaer u rpynnel. @U3NUECKUNA CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB
MEPHUO/IA U TPYIIIBI JIEMEHTA

3.3

Crpoenne atromoB. CocTaB aTOMHBIX siaep. M3oTonel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TEpBbIX 20 XHUMHYECKUX DJIEMEHTOB
Ilepuomnueckoir  cucrembl  JI.M.  MenneneeBa.  XapakTepucTHKa
XMMHUYECKOTO 3JIEMEHTA IO €ro mnoJjioxkeHuto B llepumoamueckoil cucreme
J.1. MennaeneeBa

34

3aKOHOMEPHOCTH HM3MEHEHMUSI Pajdyca aTOMOB XHWMHWYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TpYyIIaM U II€pUOJaM.
3nauenune Ilepmommueckoro 3akoHa wu Ilepuomnueckom  CUCTEMBI
XMMHUYECKUX IJIEMEHTOB ISl Pa3BUTHS HaykKu U npaktuku. J[.11. Menneneen
— YYEHBIN U I'PaKIaHUH

3.5

Xumuueckasi cBsi3b. KoBajieHTHast (TOJsIpHAsi W HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAas CBA3b

3.6

Crenenb OKHCJICHMUAI. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC PCaKInmn.
HpOHGCCBI OKHCJICHUS M BOCCTaHOBJICHHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVWMHUYECKUI SKCIEPUMEHT: H3ydyeHHe oOpa3lloB BEIIECTB METAJJIOB
Y HEMETAJIOB, B3aMMOJICVCTBHAE TMAPOKCHIa IMHKA C PAaCTBOPAMM KHCIIOT
U IIEJI0YeH, IMPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIUX  HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHue,  peakuuu
Pa3JI0KEHUSI, COCTUHEHMUS )
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9 KITIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3y/JbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpamMmMbl
Kon IIpoBepsieMble MPEeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUs
pe3yabTaTa
1 1o Teme: «BemmecTBo M XUMUYECKAsI PEAKLIHS
1.1 PACKpBIBaTh CMBIC OCHOBHBIX XHUMHUUYECKMX TOHATHH: pPacTBOP,
AIEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTUYECKAs AUCCOIUAIIUS,
peakiuy MOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOe PaBHOBECHE,
oOpaTuMbIe U HEeoOpaTUMble peakuuu, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIE  PEAKIMH, OKUCIUTENIb, BOCCTAHOBUTEIIb,
OKUCJICHHE M BOCCTAHOBJICHUE, aJIOTponusi, amM(pOTEPHOCTH,
XUMHUYECKass CBSI3b  (KOBaJICHTHAs, HWOHHAs, MeTaJUIM4YecKas),
KpUCTAJUINYECKAsl PEIIETKA, CIUIABbl, CKOPOCTh XUMHUECKON PeaKkIu
1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMUYECKHX TOHSITHIMA
Y IPUMEHSITh 3TH NOHATHUS IPU OMMCAHUU BEIIECTB U UX MPEBPaIICHUM
1.3 COCTaBJISITh YPABHEHUS JJIEKTPOJUTHUYECKOW JUCCOLMALAN KHUCIOT,
HIETIOYEN W COJIEW, MOJIHBIE W COKPAILCHHBIE YPABHEHHS PEaKLIHI
MOHHOTO OOMEHa
1.4 pacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU
MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OajlaHca 3TUX peaKIuid
1.5 IPOBOJIUTH PACUYETHI 10 YPABHEHNUIO XUMUYECKON PEAKLIUN
2 IIo temam: «Hemeramnbpl m uxX coemuHeHUs» U «MeTaluibl U HUX
COCIUHECHHUSI
2.1 XapaKTepu30BaTh (OMUCHIBATH) 00IIHE U CIICM(PUISCKUE XUMUICCKHE
CBOMCTBAa IMPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi OMUCAHHE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XAMWYECKUX PEAKIINHI
2.2 COCTaBJISATh YPABHEHHUSI PEAKIUI, OJITBEPKIAIOIIUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXy BEIIECTBAMU PA3IUYHBIX KIACCOB
23 MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT MX CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUN B Pa3IUYHBIX
YCJIOBHSIX
24 clieloBaTh  MpaBWjaM  [OJb30BaHMSI ~ XMMHYECKOW  IOCYJOM
1 J1abopaTOpHBIM 00OpPYAOBaHUEM, a TaKXKe IpaBUJiaM OOpaIlleHHs
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C BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHSIMH IO BBHITIOJTHEHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TIOJYYCHHIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKHUCIOTO Ta3a)

2.5

NPOBOJNUTH PEAKIMH, TIOATBEP)KIAIONINE KadeCTBECHHBIH COCTaB
pa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHI-,
OpoMua-, wuoawa-, KapOoHar-, d¢ocdar-, cuaukar-, cyiabdar-,
TUAPOKCHU]I-MOHBI, KATHOHBI aMMOHUS, UOHBI M3YYCHHBIX METAJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMUS 1 OKpY>KaIOIIAs CpeIar»

3.1

PACKpBIBaTh CMBIC OCHOBHBIX XUMU4ecKkux noustuu: [1IJ1K BemecTsa;
KOPpPO3Hs METAJLIOB

3.2

MIPUMEHSTh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JCATETIbHOCTH —
aHaqu3 W CHHTE3, CpaBHEHUE, O000O0IlEeHHe, CUCTEeMAaTH3alINIO,
BBISIBJICHHE IPUYHUHHO-CIICICTBEHHBIX CBS3EH — JIJIS1 U3y4EHUS CBONCTB
BCIIECTB M XUMHYECKUX PEAKIMN;, €CTCCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAaOJII0IeHUE, U3MEPEHNEe, MOACITUPOBAHNE, YKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon

[TIpoBepsieMblii IEMEHT COAEPKAHUS

1

BemectBo n xumnueckas peakuus. [loBropenue

1.1

ITepuonnueckunt 3akoH. [lepuoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
.. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kasl, KAIbIUA
U WX COCIUHEHUH B COOTBETCTBMM C TIOJIOKEHHUEM JJIEMEHTOB
B [lepronueckoil CUCTEME U CTPOEHUEM UX aTOMOB

1.2

Crpoenue BemecTBa: BUIAbl XMMUYECKOW CBA3U. THIBI KPUCTAIUIMYECKHUX
pPELIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
pelieTky W BuJa XumMuueckod cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOPraHWYECKUX BeIeCTB (MEXAYHApPOJHASl U TPUBHAIbHAS ). XUMUYECKUE
CBOKCTBA BEILIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIACCaM HEOPTaHUYECKUX
COCAMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanus XUMUYECKUX peakmuii MO0 pa3IuyHBIM  TPU3HAKAM
(o 4MClly W COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TETIOBOMY
b dexTy, 0 W3MEHEHUIO CTENEHEH OKHCICHUS XUMUYECKUX DJIEMEHTOB,
0 OOPaTUMOCTH, TIO YYaCTUIO KaTaiu3aTopa). DK30- U SHAOTEPMUUYECKUE
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peaKkuuu, TEpMOXUMHUYECKHE ypaBHEHHUsI. [IoHATHE O CKOPOCTH XMMHUYECKON
peakuuu

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX peakiusx. [lonstue
O TOMOIEHHBIX M TETEPOreHHBIX peakuusax. lloHaTHe O XUMHUYECKOM
paBHOBecuU. DaKTOpHI, BIUAIONIME HA CKOPOCTH XUMHUYECKOM PEAKLUU
Y TIOJIOKEHUE XUMUYECKOTO PABHOBECHS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH, JJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHEe YypaBHEHUUN
OKHCJTUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKIIMA C HWCIIOJB30BAHUEM METOJa
AIEKTPOHHOTO OanaHca

1.6

Teopust AIEKTPOITUTHYECKOU JINCCOITHAIINH. DJIEKTPOJIUTHI
Y HE3JIEKTPOJINThI. KaTHOHBI, aHMOHBI. MeXaHn3M AUCCOLUAIMN BEIIECTB C
Pa3IMYHBIMU BUJAMH XUMUYECKOM CBs3U. CTeneHb aucconuanuu. CuiabHbIe
U cja0ble JICKTPOJUTHL. Peakiiny moHHOTO oOMeHa. Y ClIoBUS MPOTEKAHUS
peakiuii MOHHOro OOMEHa, MOJIHBIE M COKpAIlleHHbIE MOHHBIE YpaBHEHUS
peakumii. CBOICTBa KUCJIOT, OCHOBAaHUW W COJIEH B CBETE MPECTaBICHUI
00 SJIEKTPOIUTHYECKON nuccouuaruu. KaduecTBeHHbIE peakiiMi Ha HOHBI.
[TonsATHE O TUAPOIN3E COJIEN

1.7

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMJICHHE C MOJCIISAMUA KPUCTAIUTMUECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaioB (rpadura
U anmasza), CIOXHBIX BEHIECTB (XJOpUAAa HaTpusl); HCCIEI0BaHUE
3aBHCHMOCTH CKOPOCTH XMMHUYECKON peaKInu OT BO3IEHCTBUS PA3IUUHBIX
(akTOpoB; HCCIEAOBAHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB,
mporecca JIUMCCOLMAIMU  KHUCJIOT, IIejJodYe u  coyie  (BO3MOXHO
WCTIOJIb30BAHNE BUJICOMATEPHAIIOB); NIPOBE/ICHNE OTIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK TPOTEKaHHUsI peakuuid HOHHOrO OOMeHa
(oOpa3oBaHue ocajka, BbIACIICEHHE Ta3a, OOpa3oBaHUE BOJIbI); OIBITOB,
WITIOCTPUPYIOIINUX MPUMEPBl OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropeHue, peakuuu  pa3NOXKEHHs, COCIMHEHHS);  paclo3HABaHUE
HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIMii Ha HOHBI,
pellIeHre YKCIEPUMEHTAIbHBIX 3a/1a4

Hemeramnsl u ux COCAMHCHUA

2.1

OO6miass xapakTepucThka rajaoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA
MPOCTHIX BEIIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA HA IIpUMeEpe XJiopa
(B3auMoeiCTBHE C METAJUIaMU, HEMETAJUIAMHU, 1IEeTI04aMu ). XJIOPOBOIOPO/I.
ConsiHast KuUCIIOTa, XHWMHYECKHE CBOWMCTBA, MOJyYEHUE, IPUMEHECHHUE.
JleicTBue Xjopa U XJOPOBOAOPOAA HA OpPraHU3M 4elOBeKa. Baxueunne
XJIOPUJBI U UX HAXOXKACHUE B PUPOC
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2.2

Obmas xapakrepuctuka 371eMeHTOB VIA-rpymmbel. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeNeHH OKuciaeHus. CTpoeHue Hu (Qu3nyecKue
CBOMCTBA MpPOCTBIX BEUIECTB — KUCIOpPOJAa M CEpbl. AJUIOTPOIHbIE
Moau(UKaMK  KUCIOpoJa U cephl. XHMHYECKHE CBOMCTBA CEpBHI.
CepoBonopofi, cTpoeHHe, PU3NUECKHEe U XUMUYECKHE CBOMCTBA. OKCHIBI
cepbl Kak MPEICTABUTENM KHUCIOTHBIX OKcHI0B. CepHas KHCIIOTa,
¢uznyeckue U XMMHUYECKHE CBOWMCTBA (0OIIME Kak IMpeCTaBUTENs Kiacca
KUCIOT U crenuduyeckue). XUMUUYECKUE PEaKLUH, JIekKallue B OCHOBE
MPOMBIIUIEHHOTO CIoco0a MOJyYeHHs] CEepHOM KHUCIOTHL. IIpumeHeHue.
Comu cepHOW KHUCIOTBI, KayeCTBEHHas peakius Ha CyJabpaT-HOH.
HaxoxneHue cepbl U €e COeIMHEHUI B pUpoie. XUMUYECKOE 3arpsi3HEHNE
OKPYXKAIOILEH CpelIbl COEANHEHUSAMU CEPBI (KMCIIOTHBIE JOXKIH, 3arps3HECHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHUS

23

OOmas xapakTepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUSA. A30T, pPacCHpOCTpPAHEHHE
B mpupojae, (u3MUecKue M XUMHUYeckue cBoiicTBa. KpyroBopor azora
B pupose. AMMUAK, ero (U3N4YeCcCKue 1 XUMUYECKHE CBOIMCTBA, MOIyYeHUE
1 npumeHeHue. Coiu aMMOHMSI, UX (U3UYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHue. KayecTBeHHas peakliysi Ha MOHbI aMMOHUS. A30THas KHCIIOTa,
ee nmnoiydeHue, ¢GU3MYECKHME U XUMHUYECKHE CBOMCTBa (00IIME Kak
MpPEACTaBUTENS KJlacca KUCIOT W crnenuduyeckue). Fcnonap3oBaHue
HUTPATOB U COJE€M aMMOHMS B KadeCTBE MUHEPAJIBHBIX YAOOpEHUH.
XVWMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COEAUHEHUSIMU a30Ta
(KUCIOTHBIE AOXAH, 3arPsI3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

24

®ochop, amnorponHsle  Moaudukauuu  (ochopa,  pusznyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora,
duznueckue W XMMHUYECKHE CBOWMCTBa, TMojydeHue. lcmonb3oBaHue
¢docdaToB B KauecTBE MUHEPAIBHBIX yI0OpEHUI

2.5

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHHS. YTIEpPOd, aJUIOTPOIHbIE
MoJM(DUKALMY, PaCOPOCTPAHEHUE B MPHUPOJAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa. Ancopbuus. Kpyropopor yriepoga B mnpupoae. Oxcuuabl
yriaepoja, ux (pu3n4ecKkue U XMMHUYECKHE CBOICTBA, IEWCTBUE HA YKUBbHIC
OpraHMU3Mbl, TMOJY4YeHHE W NPHUMEHEHHE. OKOJIOTMYECKHE MPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV); rumoresa rio0asbHOrO MOTEIICHUS
KJIMMaTa; TMapHUKOBBIA dh@dexT. YrompHas KUCIOTA U €€ COJH, HUX
duznueckue M XUMHUYECKHME CBOICTBA, TMOJyYE€HHE U NPUMEHEHHE.
KauectBenHnas peakiusi Ha KapOoHaT-uOHBI. Mcronb3oBaHue KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM XO03SHCTBE

60



DdenepanpHas padbovas nporpamMma | Xumus. 8—9 kiaccel (0a30BbIH YPOBCHB)

2.6

[TepBoHaYaTbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepona (MeTaH, 3TaH, STUJICH, AllETUJIEH, ATAHOJ, TJIUIEPUH, YKCYCHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHsTre o OMOI0THUYECKH
BAOXKHBIX BEILIECTBAX: JKHUpaX, OeyKax, yrjieBoJgaXx — U UX POJM B KU3HU
yenoBeka. MarepuanbHOE €IUHCTBO OPraHMYECKUX U HEOPraHMYECKHUX
COCIMHECHUU

2.7

Kpemuuii, ero Qusuueckue U XHUMHUYECKHE CBOWCTBA, TMOIYYCHHE
u npuMeHeHue. CoenquHeHus: KpeMHMs B nipupoje. OOuue npeacTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kwucinore. CHIIMKATBI, UX
UCIOJb30BaHUE B OBITY, MEIUIMHE, IPOMBILUICHHOCTH. BaxHeimue
CTPOUTEIbHBIE  MaTepuajbl: KEpamMHKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpobseMbl 0€30MacHOr0 MCHOJIB30BAaHUSI CTPOUTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XVWMHUYECKUI SKCIIEPUMEHT: U3ydeHUe 00pa3lioB HEOPTaHUYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBHI; TPOBEJICHHE KA4E€CTBEHHBIX pEaKUul
Ha XJIOPUJ-MOHBI M HAOIIOJEHUE MPU3HAKOB HMX MPOTEKAHUS; OIBITHI,
oTpaxawmue (U3NUecKue U XUMHYECKHE CBOWCTBAa TaJIOTEHOB U UX
COEMHEHMH (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); O3HAKOMJICHHUE
¢ o0pa3namMu XJIOpUJIOB (TaJIOTEHUIOB); O3HAKOMIJIEHHE C 00pa3liaMH CEpbl
U €€ COCOUHEHMSIMH (BO3MOXKHO HCIIOJIb30BAHUE BUIAEOMATEPUAIIOB);
HaOJIOJIeHWe  Tpoliecca  OOYIJIMBaHMS — caxapa  IojA  JICHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YUYCHUE XHMMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, IPOBEICHUE KAaYeCTBEHHOW pEeaKINH
Ha cylb(aT-uoH W HaAONIOCHHE MpU3HAKa €€ MPOTEKaHUs; 03HAaKOMJICHUE
¢ (pusmyeckumu cBoicTBaMHU a30Ta, pocdopa U UX COeTUHEHUN (BO3MOKHO
HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), 0Opa3liaMu a30THBIX U (PocopHBIX
yaoOpeHuii; nmojydeHue, coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOWMCTB
aMMHaKa; IPOBEICHUE KaYeCTBEHHBIX PEaKIlfii Ha MOH aMMOHHUS U (ocdat-
MOH M HW3yYeHUWE NPU3HAKOB HUX MPOTEKAHMs, B3aUMOJACHCTBUE
KOHIIEHTPUPOBAHHOMW  a30THOM  KHUCJIOTBI €  MeApl0  (BO3MOYKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB); U3yUYCHHE MOJENIEd KPUCTANIMYECKHUX
pemieTok anMmasa, rpadura, (QyiepeHa; O3HAKOMJIEHHUE C MPOLIECCOM
ancopOLMU  pacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  yIJIEM
U YCTPOMCTBOM IMPOTHBOrasza; MOJIy4eHHE, COOMpaHUe, paclo3HaBaHUE
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO ra3a; MpOBEACHUE KAU€CTBEHHBIX PEaKLUi
Ha KapOOHAT- M CWJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB MX MPOTCKAHUS;
O3HAKOMJIEHUE C MPOAYKIMEH CUJIMKATHOW ITPOMBILIJIEHHOCTU; PELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMme «BaxkHeillme HeMeTaibl U UuX
COEJIMHEHUS

MeTauibl ¥ UX COCANHCHUA
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3.1

OO11as XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAaHUU
UX TOJoXeHuss B llepmoanueckod cuUCTEME XMMHUYECKHX JJIEMEHTOB
HN.A. Menngeneea u  crpoeHus atomoB. CTpoeHHME  METaIUIOB.
Merammueckass CBS3b M METAUIMYECKas KPUCTAJUIMYECKas peIIeTKa.
DNEeKTPOXUMHYECKUI psAJl HAIPSHKEHUI METAIIIOB

32

@dusnyeckue M XUMHUYECKHE cBoOHcTBa MeTaiioB. OOmme crnocoOsl
noJyueHus: MeTauioB. [loHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CTIOCOOBI
3aIUThl UX 0T Koppo3uu. CiuiaBbl (CTallb, YyTYH, JIOPATIOMHHUN, OpOH3a)
U X IPUMEHEHUE B ObITY U IPOMBIIUIEHHOCTH

33

[[lenounsie MeTaLIbL: MOJOKEHHUE B [lepnoanyueckon cucTteMe XUMUYECKUX
snemeHToB JI.MI. MeHueneeBa; CTpOEHHME HX AaTOMOB; HaXOXICHUE
B npupojie. Pusnyeckue U XUMUUYECKHE CBOMCTBA (HAa MpUMEpe HaTpUs
1 Kayust). OKCHUJIBI M TUIPOKCHJIBI HATPUs U Kanus. [[puMeHeHue meI09HbIX
METAJUIOB U UX COCTUHECHUU

34

[[lenouyno3eMenbHble  METAJUIbI MarHMM W KaJbIUM: IIOJO0XKECHHUE
B Ilepuomnueckoit cucreMe xumuueckux siemeHToB .M. Menneneena;
CTPOCHHUE UX aTOMOB; HaXOXKJACHHUE B IIpUpojiec. PU3NUECKUE U XUMUUYECKHUE
CBOMCTBa MarHusi M Kajiblius. BaxHeulume coeIMHEHHS KajablMs (OKCH],
THUAPOKCHUJ, COJIN). JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHCHUS

3.5

AmomuHui: noyokeHne B Ilepmogmdeckon cHCTEME XUMHYECKUX
sanemeHToB [[.M. MenpaeneeBa; CTpOCHUE aToMa; HAXOXJCHUE B MPUPOJIE.
duznyueckre U XMMUYECKHUE CBOWCTBA aIIOMUHUS. AM(OTEpHBIE CBOICTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHHUS

3.6

Keneszo: nomoxenue B lleppognyueckon CUCTEME XMMHYECKUX BJIEMEHTOB
J.1. Menneneesa; cTpoeHue aToMa; HaxoKJIeHue B npupoze. dusnueckue
Y XMMUYECKHE CBOMCTBA kene3a. OKCuAbl, THAPOKCHUIBI U coiu xenesa (1)
u xene3a (III), ux cocras, CBOMCTBA U MOIyYCHHE

3.7

XVWMHUYECKUI 3KCHEPUMEHT: O3HaKOMJIEHHME C o0Opa3laMud MEeTaJlJIoB
U CIJIaBOB, WX (PU3NYECKUMH CBOMCTBAMH; U3yUEHUE PE3YIHTATOB KOPPO3HH
METAJIOB (BO3MOXKHO HCIIOJb30BAaHHUE BHACOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJCHCTBUS OKCHJIa KajJblIMsi W HATpus C BOJON (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIIOB); UCCIEAOBAHUE CBOMCTB AKECTKOW BOJIBL;
Mpolecca TOPEHUs Kejle3a B KHCIOpoAe (BO3MOXHO HCIOIb30BaHUE
BUJICOMATEPUAJIOB); TPU3HAKOB TMPOTEKAHUSI KAYECTBEHHBIX pEaKIUil
Ha MOHBI (MarHus, Kajablius, alFOMUHUS, IIMHKA, xene3a (1) u xeneza (111),
meau (II); HaOnrogeHue W onmucaHue MPOLECCOB OKPALIMBAHMS IUIAMEHU
MOHAMU HATpHs, Kaauss ¢ Kaublus (BO3MOXHO HCIIOJIb30BaHUE
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BUJIEOMATEPUAIIOB); HCCIeAOoBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCHUIIA
ATIOMUHUSL ¥ TUAPOKCHAA ILMHKA;, PEUICHHWE ASKCIHEPUMEHTANBLHBIX 3a7a4
1o Teme «BaxkHelie MeTamibl U UX COSTUHEHUS

XuMHUS 1 OKpYy>Karomias cpesia

4.1

HoBeie maTepuaisl 1 TexHOIOTHH. BelecTBa u MaTepralibl B TOBCEAHEBHOM
YKU3HU YeJIOBEKa. XUMHUS U 3I0pOBbE. be3omacHoe ucmoib30BaHuE BEIIECTB
Y XMMHYECKHUX peakiuii B ObITy. [lepBast moMOIIs TP XUMHUUYECKUX 05KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM TIpaMOTHOCTA. XHMHYECKOE  3arpsa3HEHUE
okpyxarmeid cpeasl I[IJIK. Ponb XuMuM B peIICHUH SKOJIOTHYECKHUX
npobiem. [IpupoHbie ICTOYHUKH YIJIEBOIOPOIOB (YroJib, MPUPOJHBIN a3,
He(]Tb), IPOIYKTHI UX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIILIEHHOCTH

4.3

XVWMHYECKUI SKCIEPUMEHT: U3y4eHUE OOpa3loB  MaTepHAIOB (CTEKIIO,
CIUIaBbl METAJIOB, TOJIMMEPHBIE MATEPHAIIBI )
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MNEPEUYEHD (KOJJU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUM

K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N IJEMEHTOB COAEP/KAHUA 110 XUMHUHN

Jljis IpOBEIEHUS] OCHOBHOTO FOCY/IapCTBEHHOTO AK3aMeHa 1o xumui (nanee — OI'D
M0 XHMHH) HCIONb3yeTCAd TepedeHb (KOAU(PHUKATOP) MPOBEPSEMBIX TpeOOBaHUM
K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEJILHOM MPOrpaMMbl OCHOBHOT'O OOILEro
o0pa30BaHMsI U AIIEMEHTOB COAECPHKAHUSL.

IIposepsiembie Ha OI'D o xumKuu TPeOOBAHMS K pe3yIbTaTaM OCBOCHHUSA
OCHOBHOI1 00pa30BaTeJbLHON MPOrPAMMBbI OCHOBHOTI'0 00111€T0 00pa30BaHMs

Kon
TIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ysibTaTaM 0a30BOT0
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENIbHON MPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

O TI03HABAEMOCTH SIBJICHUHA MNPUPOIbI, MOHMMAHUE OOBEKTHUBHON
3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKH KaK 00JIACTU COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJbTypbl M MPaKTUYECKOU
NESTEIIbBHOCTH YeJOBEKa B YCJIOBHUSX COBPEMEHHOTO OOIIECTBA;
ITOHMMAHHUE MECTa XUMHH CPEIIA APYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHBIX MCTOJAaX IIO3HAHMHA, B TOM YHCIIC SKCIICPUMCHTAJIbBHBIX
N TCOPECTHUUCCKUX MCTOAAX HCCICAOBAHHUA BCIICCTB MW H3YUYCHHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BaTh MOACIIN
JJIA 00BACHECHUS CTPOCHHUS aTOMOB N MOJICKYJI

1.3

o chepax npodeccHoHaTBLHON JEATCIBHOCTH, CBSA3AHHBIX C XUMHEH
U COBPEMCHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JIOCTHIKECHUSX
XUMHYECKOH HAyKH, YTO TO3BOJUT OOYUYaIOIIUMCS paccMaTpUBATh
XHUMHIO Kak cepy cBoe OymyIei mpodeccuoHalbHON AeATeIbHOCTH
U cliejaTh OCO3HAHHBIM BBHIOOP XUMHUHM Kak MPO(UILHOrO MpeaMeTa
IIPHU TIEPEX0/JIe Ha YPOBEHBb CPEHEr0 O0IIEro 00pa3oBaHMs

Brnagenune cucteMo XMMUYECKUX 3HAHUW U YMEHHE NMPUMEHSThH
CUCTEMY XUMMHUUYECKHX 3HAHUM, KOTOPasl BKJIKOYAECT:

2.1

Ba)KHEHUIIIE XWMHUYCCKHE TOHATHUS: XHUMHUYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIECTBO, OJHOPOHAs
U HEOJHOPOJHAsI CMECh, OTHOCUTEIbHBIE aTOMHAs W MOJICKYJISIpHAs
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00beM, OKCHJI, KHUCJIOTA, OCHOBaHUE, COJIb (CPEeAHssA), XUMHYECKasI
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peakIus, PEaKIUH COCAUHCHHS, PEaKIUU pPa3IoXKCHUs, pPEaKIuu
3aMEIICHUsI, peaKIuu OOMeHa, TEeTuIoBOM 3¢ (EKT peakiuu, 3K30-
Y DHJIOTEPMHUYCCKUE PEaKIIUHU, PACTBOP, MACCOBAsI IOJII XUMHUECKOTO
9JIEMEHTA B COSAMHCHHUH, MacCOBast JIOJIS M MMPOIICHTHAS KOHIICHTPALIHS
BEIIECTBA B pacTBOpEe, SIPO aroma, JJICKTPOHHBIA CIIOW aTroma,
aTOMHasi OpOUTAITb, PAJINYC aTOMa, BAJICHTHOCTh, CTCIICHb OKHCIICHHS,
XUMHYECKast CBSI3b, AJIEKTPOOTPHUIIATECIILHOCTD, HOJISIpHAS
¥ HEMOJIAPHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, METa/UTUYeCKas
CBSI3b, KPUCTAIIMYECKAsI pelIeTKa (aATOMHAs, HOHHAs, METAJIMUECKas,
MOJICKYJISIpHAs ), UOH, KATHOH, aHUOH, 3JICKTPOJIUT U HEIJICKTPOJIUT,
SJICKTPOJIUTHYECKAs ~JTUCCOIMAIIMS, pPEaKIMHu HMOHHOrO oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTCIILHBIC peaxiuu, OKUCIIATETh
U BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAHOBJICHHE, DJICKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMBIC pPEaKIIWH,
CKOPOCTh XWUMHUYECKOW peakiuu, katanmsarop, I[IJIK, kopposus
METAJIJIOB, CILJIaBBI

2.2

OCHOBOITOJIAralOIIME 3aKOHbl XUMHHU: 3aKOH COXPAaHEHHsS MaccChl,
nepuoanvecknii 3axkoH .M. MeHneneeBa, 3aKOH ITOCTOSTHCTBA
COCTaBa, 3aKOH ABOrajipo

23

TCOPHUU XUMHU: dTOMHO-MOJICKYJIIPpHAs TCOPH, TCOPHA
3JICKTpOJII/ITI/I‘I€CKOI>'I Jucconuanumn

Brnangenne ocHOBaMM XMUMHUYECKOW TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yMEHUE MPABUIILHO HUCTIOIB30BaTh U3YUCHHBIC BEIIECTBA M MaTEPUAIbI
(B TOM uucie MHHEpajdbHbIEe YAOOpPEHHUS, METAUIbI U CIUJIaBHI,
MPOIYKTHI TepepabOTKA TPHUPOJHBIX HCTOYHHKOB YTJIEBOJIOPOIOB
(yrns, mpupomHoro rasa, HedTH) B OBITY, CEIbCKOM XO3SICTBE,
Ha MPOU3BOCTBE U MOHUMAHNE 3HAYCHHS )KUPOB, OCIIKOB, YTIEBOOB
JUTSL OpraHW3Ma YeJI0BEeKa; YMEHHE MMPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHUYECKUX IMPOIIECCOB HAa OPTaHM3M YEJIOBEKa M OKPY>KAIOIIYIO

IPUPOAHYIO CpEy

3.2

YMEHHE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSAMU JIPYTHX
y4eOHBIX MPEIMETOB

33

HAJIMYKUE OTbITa PAOOTHI C PA3TMUYHBIMU UCTOYHUKAMHU WHGOPMAIIH
N0 XMMHUM (HaydyHass U HAYYHO-TOMYJISIpHAsl JIUTEpaTypa, CIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

34

yMEHUE OOBEKTUBHO OIICHWBATh WH(OPMAIMIO O BEIIECTBAX, HUX
MpPEBpAIEHUSIX W NPAKTUYECKOM NPUMEHEHUM W yMEHHE
UCITIOJIb30BATh €€ JJIsl PEeIIeHHs Y4eOHO-T03HaBaTENIbHbBIX 3a7a4
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Brnanenue ocHOBaMH MOHSTHIHOIO amnmapara M CHMBOJHYECKOIO
A3bIKa XMMHH JJII COCTaBICHHUS (POPMYT HEOPTaHMYECKUX BEIECTB,
YpPaBHEHUH  XHMHUYECKUX  pPEaKLUil; OCHOBAMHM  XHMHYECKOMU
HoMmeHKJIaTypbl (IUPAC u TpuBuanbHON)

YMeHne OOBSCHATH CBSA3b MOJIOXKEHHS 3JieMeHTa B Ilepuoamueckoit
CUCTEME C YHUCJIOBBIMH XapaKTEpPUCTHUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsija  sapa, OOIlee YuCIIo
DJIEKTPOHOB), PACHPENEICHUEM DJJIEKTPOHOB II0 JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUA U KaJIbIUS

[IpencraBienue 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIIEMEHTOB (paguyC aroMa, 3JIEKTPOOTPHULATEIBHOCTh), MPOCTHIX
Y CJIOKHBIX BEILIECTB OT MOJIOKEHUS 3JIEMEHTOB B lleproanueckoit
cucteme (B MaJIbIX IEPUOJIAX U IIaBHBIX MOATPYIIAX) U JJIEKTPOHHOTO
CTPOEHMS aTOMa

YMeHue kinaccupuiupoBarh:

7.1

XUMHNYCCKHUC 2JICMCHTDBI

7.2

HCOPraHMYCCKHUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINU

YMeHHE ONpeneaTh:

8.1

BaJICHTHOCTb M CTCIICHb OKHCJICHHA XHUMHUYCCKUX JJICMCHTOB, 3apPAn
HOHa

8.2

BAJ XHMHMYECKOM CBS3M W TUN KPUCTAUIMYECKOM CTPYKTYpBI
B COCJIMHEHHUSX

8.3

XapakTep Cpe/ibl B BOJIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAaHUH )

8.4

OKHCJIUTCIb U BOCCTAHOBUTCIIb

YMeHue XxapakTepu3oBaTh PU3MUECKUE U XUMUYECKHE CBOICTBA:

9.1

MPOCTBIX BEMIECTB (KUCJIOPOJ, O30H, BOJOPOJI, TIpaduT, anamas,
KpeMHuii, azor, (ochop, cepa, xiop, HATpWiA, KalaWii, MarHUMA,
KaJIBITUH, aTFOMUHUH, JKEJI€30)

92

CIIOXHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX pPAcTBOpPOB (Boja,
aMMUaK, XJIOPOBOAOPOJ, CEPOBOJOPOI, OKCHIAbI M THAPOKCHIBI
meramioB I — ITA rpynn, amomunusa, meau (II), nuHka, xenesa
(IT u III), oxcuawt yrnepoaa (I u IV), kpemuus (IV), azota u pochopa
(IIT u V), cepnt (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THas,
dbocdhopHas, yrojibHas, KpEMHHUEBasE KUCIOTA U UX COJIH)
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9.3 IIPOTHO3UPOBaTh M XApPaKTEPU30BaThb  CBOWCTBA  BEIIECTB
B 3aBHCHUMOCTH OT HX COCTaBa M CTPOCHMs, NMPUMEHEHUE BEIICCTB
B 3aBUCUMOCTH OT HUX CBOWCTB, BO3MOXHOCTb MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue coCTaBIsTh MOJIEKYJISIPHbIE M MIOHHBIE YPABHEHUS pEaKIIHil,
B TOM YHCJIE:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
10.3 WUIIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBA W3YYEHHBIX KJIACCOB
(TpyIimn) HEOPraHUYECKUX BEUIECTB
104 MOATBEPHKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXIY HUMHU
11 YMeHune BbIYUCHATh (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChbl BEIIECTB,
MacCOBYIO J0JIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
11.4 [0 YPAaBHEHUSIM XUMHUYECKUX PEAKIMN U HAXOAUTh KOJIUYECTBO
BEILIECTBA, 00bEM M MacCy pEareHTOB WJIH MPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHuE OCHOB):
12.1 OCHOBHBIMH ~ METOJIaMH  HAay4YHOrOo  TO3HaHWs  (HaOIrOZeHUE,
HU3MEpEHUe, IKCIIEPUMEHT, MOJICIIMPOBAHNUE) TIPU U3YUYCHUU BEIIECTB
U XUMUYECKUX SIBIICHUN; YMEHHE CHOPMYIUPOBATH MPOOIEMY
U TIPEUIOKUTh MMYTH €€ PEIICHUS
12.2 Oe3omacHoil paboOThl ¢ XUMUYECKHUMHU  BEIIECTBAMHU, XUMHUYECKON
NOCYJI0i 1 TaOOpaTOPHBIM 000PYAOBAaHUEM
12.3 npaBuJiaMu 0€30MacHOTO OOpalleHus ¢ BELECTBaMU, UCII0JIb3YEMbIMU
B MMOBCETHEBHOM KWU3HM, MPABUJIAMH TIOBEJICHUS B TEJSX COepeKEHUS
3I0POBbSl W OKPYXKAIOWIEH MPUPOJHOW Cpedbl; MMOHUMAHUE Bpela
(omacHOCTH) BO3JEHCTBUS Ha >KUBBIE OPraHU3MBI OINpPEIEICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS] U TPEIOTBPAIICHUS UX BPEIHOTO
BO3JICCTBHS
13 Hanuuune npakTH4eCcKUX HaBBIKOB MJIAHUPOBAHUS U OCYIIIECTBICHUS

CICaAyromuX XUMHYCCKHUX SKCIICPUMCHTOB!
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13.1

HN3Yy4YCHHUC U OIMMCAHUC (I)I/ISI/I‘IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIICHHUEC
Cc (I)I/ISI/I‘IGCKI/IMI/I )51 XUMHWYCCKHUMH SABJICHUAMU, OIIBITHI,
WIITIOCTPUPYIOIIHC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ

13.2

M3y4eHHe CII0cCO0O0B pa3zeeHus cMeceit

13.3

MOJyYEHUE KUCI0PO/Ia U U3YUEHHE €r0 CBOMCTB; OJYYEHUE BOAOPOIa
M U3YUYEHHE €T0 CBOMCTB; MOJYYEHUE YTIIEKUCIIOTO ra3a U U3y4YCHHUE
€ro CBOMCTB; IMOJyYEHHE aMMHAaKa U U3yUYEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOIO BEIIECTBA

13.5

NpUMEHEHUE  WHIUKATOPOB  (JaKMyca, METHJIOpaHKa
u (denondranenHa) s OMPEICIICHUST XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U IeJIouei

13.6

UCCIICIOBAaHUE U OIKMCAHHE CBONCTB HEOPraHUYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; U3yUYCHHUE B3aUMOJICUCTBUS KUCTIOT C METAJIJIaMH,
OKCHUJIaMM  METaJUIOB,  pPAcCTBOPUMBIMH W  HEPaCTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJy4Y€HHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECCHEHME OJHOIO MeTajula JPYrMM W3 pacTBOpa  COJIH;
uccleoBaHue aM(OTEPHBIX CBOMCTB THJIPOKCHJIOB  aTIOMHUHUS
Y [IUHKA

13.7

pellIeHre SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: « OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COCIUHCHUI; «INEKTPOIUTHYECKAS
Iucconuanusay; «BakHelmme HeEMETAUIBI W WX COCTUHCHUA;
«Bakueiimme MeTambl U UX COSTUHESHUSD)

13.8

XUMUYECKHE  DKCHEPUMEHTHI,  WIIIOCTPUPYIOIIME  MPU3HAKU
MPOTEKaHUSI PEaKIWii WOHHOTO OOMEHa, KAaueCTBCHHBIC PpEaKIIHH
Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OpPOMU/I-,
woaua-, cyinbdar-, docdar-, KapOoHAT-, CHIMKAT-AaHUOHHBI,
TUAPOKCH]I-MOHBI, KATHOHBI aMMOHUS, Mardus, KaJabIvs, aJIOMUHHSI,
xKenesa (2+) u xkenesa (3+), menu (2+), HMHKa

14

YwMmenue:

14.1

NPEACTaBIATh PE3yJIbTaThl dJKCIIEpUMEHTa B (opMe BBIBOJOB,
JI0OKa3aTeIbCTB, TPAPUKOB M TaOJMUI[ W BBIABIATH SMIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXAY PEAbHO HAOIOIaeMbIMA XUMUYECKUMHU
SIBJICHUSIMH U TIPOIIECCAMH, TIPOUCXOIAIITUMHU B MaKpO- 1 MUKPOMHUDE,
OOBSCHATH MPUIMHBI MHOTOOOpa3us BEIIECTB
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IlepeyeHb 3j1eMEHTOB COIePKAHUS, IPOBEPSIEMbIX HA OCHOBHOM rOCyJapCTBEHHOM
IK3aMeHe M0 XUMHUH

Kon

[IpoBepsiemMblii 2JIEMEHT COAEpKAHUS

1

HCpBOHa‘-IaJIBHBIC XUMHNYCCKHUEC ITOHATHA

1.1

Yucrteie BCIICCTBA 1 CMCCH. CriocoOsbl Pa3acCiaCHUA cMmecen

1.2

ATOMBI U MOJICKYJIBL. Xumnaeckne 3aeMeHThl. CHUMBOIBI XMMHUYECKHX
SJICMCHTOB. HpOCTBIC U CJIO0XXHBIC BCIICCTBA.

1.3

XuMuueckas (bOpMYJIa. BajneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB.
CreneHb OKHUCIICHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHocuUTEIbHAs aTOMHas Macca.
OTHOCHUTEIbHAS MOJICKYJIIpHAasA Macca. MaccoBasg 1011 XHMHYECKOTO
DJIEMCHTA B COCANHCHUU

1.5

KonuuectBo BemnectBa. Mok, Mossipaas Mmacca. MossipHbIil 00beM ra3os.
B3anmocBs3b KOTMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

Pu3NYECKHE U XUMUYECKHE SBJICHUSA. XUMUAUYECKasl pEaKLIHs U €€ ITPU3HAKH.
3aKOH COXPAHEHUS MACCHI BEMIECTB. XUMUYECKHE YPABHEHUS

[Tepnonnueckuit 3akoH U llepuonnueckas cucreMa XUMHYECKUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHue aTOMOB

2.1

Ilepnonmueckuit 3akoH. [leproanueckas cucTeMa XMMHYECKUX JJIEMEHTOB
J.N. Menneneesa. [lepuoas u rpynnbsl. @U3n4eCcKUil CMBICI TTOPSAAKOBOTO
HOMEpa, HOMEPOB NEPUOIA U IPYIIIILI DJIEMEHTA

2.2

Crpoenue atomoB. CocTaB aTOMHBIX siiep. MI30Tonbl. DnekTponsl. CTpoeHUE
ANIEKTPOHHBIX 000J0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepnoanueckoii cucremsl .M. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX
Tpex EPUOJIOB, KaJus, KaJIbLIUS (paguyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METANIMYECKUX U HEMETAJUTMYECKUX CBOMCTB) U
UX COEAMHEHUM B COOTBETCTBUM C TIOJIOKEHUEM DJIEMEHTOB B
[lepuonnueckoii cucTeMe U CTPOEHUEM UX aTOMOB

Ctpoenue BelecTa

3.1

Xumudeckass cBsizb. KoBajeHTHas (MOJIApHAsT W HEMOJSpHAasi) CBS3b.
DIJIEKTPOOTPULIATEIIBHOCTh  XUMHUYECKUX dJeMEHTOB. HMoOHHas CBs3b.
MeTtamnnueckast CBA3b
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32

Tunsl KPpUCTANIMYCCKHUX PCHICTOK (aTOMHaH, HOHHa:I, MGT&HHH‘ICCKa}I),
3aBUCHUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ PCUICTKH U BUJIA
XUMHYECKOM CBSI3HU

Baxneime NpCaACTaBUTCIN HCOPraHUICCKUX BCIUICCTB. HewmeTtamnsl u ux
COCOIMHCHU. MerTaisl 1 Ux COCIMHCHUA

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUISCKUX COCAMHECHUN: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(doTepHBIC)
¥ HEeCoJIe0OpasyIolie; OCHOBaHMM (111€JI0YN U HEPaCTBOPUMbIE OCHOBAHUA);
KHACIOT (KHCIOpOJACOACpKAIMUE ¥ OCCKUCIOPOAHBIC, OIHOOCHOBHEIC
Y MHOT'OOCHOBHBIE); COJIeH (CPeTHUX U KUCIIBIX)

4.2

@u3N4ecKue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB!
BOJIOPO/JIa, XJIOpa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS

4.3

Pu3NYECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BENIECTB-METAIUIOB: JIUTHUA,
HaTpus,  KaJIusgd, MarHusd WM KaJblus,  QJIIOMHMHHUA,  JKeJlesa.
DIIEKTPOXUMHUYECKUN PSI HAIPSHKEHUM METAJIOB

4.4

Ou3nM4YeCcKue ¢ XMMHUYECKHE CBOWMCTBA  BOJOPOJHBIX  COCIUHCHUU
HEMETAIJIOB: XJIOPOBOAOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

du3nvecKre U1 XMMUYECKHE CBOMCTBA OKCUAOB HeMeTailoB: cepbl (IV, VI),
azora (II, 1V, V), docdopa (IlI, V), yrneponga (II, IV), xkpemuus (IV).
[Tony4yeHue oKCUI0B HEMETAIIOB

4.6

XUMHYECKHUE CBOMCTBAa OKCUA0B: MeTaiuioB A — IIIA rpynm, 1uHka, Meau
(IT) u xxene3a (11, I11). [ToxyueHne OKCHUI0B METAJLIIOB

4.7

XWMHUYECKHE CBOWCTBA OCHOBAaHMM H  aM(OTEpPHBIX THAPOKCHIOB
(Ha mpuMepe TUIPOKCUIOB aNOMHHHS, >Kele3a, IuHKa). l[lomydenue
OCHOBaHUM 1 aM(GOTEPHBIX TUAPOKCUIOB

4.8

Oo6mume XUMHYECKUE CBOMCTBa KHUCJIOT: XJIOPOBOAOPOIAHOM,
CEPOBOJOPOAHOM, CEPHUCTOM, CEpHOI, a30THOH, (pochopHOii, KpEeMHUEBOH,
yroibHOM. OcoOble XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEpPHOM
Y a30THOM KUCTOT. [lonydyeHue Kucmor

4.9

OO61Iue XuMHYECKHEe CBOMCTBA CpeTHUX cotiei. [Tomyuenue coneit

4.10

[Tomydyenue, cobupanue, pacro3HaBaHHe BOJIOPOa, KUCIOPO1a, aMMHUaKa,
VTIIEKHUCIIOTO Ta3a B JabopaTopuu

4.11

[Tomyyenne ammuaka, CEpHOM M a30THOM KHCJIOT B MPOMBILUICHHOCTH.
O061ue cnocoObl MOTy4YeHHs] METAIOB

4.12

I'eneTnueckas CBs3b MCKIY KiIIaCCaMH HCOPIraHNICCKUX COCI[I/IHCHI/Iﬁ

XUMHUYECKHUE pEaKIUU

70



DdenepanpHas padbovas nporpamMma | Xumus. 8—9 kiaccel (0a30BbIH YPOBCHB)

5.1

Knaccudukanus XuMUYECKHX pEakUuid MO Pa3IMYHbIM MpPU3HAKAM:
[0 YUCJIY U COCTABY YYACTBYIOIIMX B PEAKUUU BEUIECTB, MO TEILIOBOMY
s dexTy, Mo NBMEHEHHIO CTETICHEH OKUCIICHHSI XUMHUIECKHUX JIEMEHTOB

5.2

TeroBoit 3(ppexkT XUuMHUYECKON peakiiK, TEPMOXUMHUYECKUE ypaBHEHHUS.
DK30- ¥ 3HIOTEPMUYECKHE pEaKINHU. TepMOXUMHUECKUE YPABHEHHUS
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OKUCIUTENBHO-BOCCTAHOBUTEIHHbBIE PEaKIHH. Oxucnurenu
M BoccTaHoBUTeNnu. llpomecchl  OKMCIEHHMS W BOCCTAHOBIICHHSL.
DNEeKTPOHHBINA OaNaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHOM pEAKIIUU

5.4

Teopus  BAEKTPOJUTUYECKON  aucconuanuu.  KaTuoHbl,  aHUOHBI.
DONEKTPOJUTHI M HEdNEKTPOJUThl. CHUIIbHBIE U CcJa0ble AJIEKTPOIUTHI.
CreneHb qucconuanuu

5.5

Peakunu noHHOTO OOMEHA. Y CJIOBHS MPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa,
TOJIHBIE U COKPAIICHHbIE HOHHBIEC YPABHEHUSI pEaKIun

XuUMUs ¥ OKpyKarolas cpeaa

6.1

BemecTBa m marepuansl B MOBCEIHEBHOW XW3HM 4eloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKHX PEAKIHI B JJaDopaTOpUH U OBITY.
IIepBas MoMoILb IPU XUMUYECKUX 0XKOTaxX U OTPABICHUIX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpyKaroled cpeabl (KUCIOTHBIE TOXKIH,
3arps3HEHUE TTOYBBI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHUS
[Ipenenbuas nomyctumasi koHuentpaiusi BemiectB (I1JIK). Pomp xummn
B PEIICHUU JKOJOTHYECKUX MpoOJieM. YcuiaeHrue NMapHUKOBOro 3¢dexra,
paspyLIEHUE 030HOBOTO CJIO

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpEMHUS U UX COCTUHEHUN
B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM X03stiicTBe. [Ipumenenune
METaJUIOB M CIUIaBOB (CTajb, YYIyH, IIOPAJIOMHUHMIA, OpoH3a) B OBITY
U TMPOMBIIIJICHHOCTH WX coeauHeHuil. IloHATHEe O KOppo3uM MeETaioB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpupoaHbie UCTOYHUKHU YTIAECBOAOPOAOB (yroJib, IPUPOHBIN ra3, He(Th),
MPOAYKTHI UX TIepepaboTku (OCH3UH), UX POJb B OBITY U MPOMBIILIEHHOCTH

6.5

ITepBoHavanbHBIC TOHATHS 00 OPraHUYCCKHUX BEIIECTBaX KaK O COSTUHCHMSIX
yriiepoga (MeTaH, 3TaH, TUJICH, AllETUJIEH, ATAHOJ, TJIUIEPHUH, YKCYyCHas
kuciora). [ToHsTHe 0 OMONOTrMYeCKH Ba)KHBIX BEIIECTBAX: JKUpaxX, OenKax,
YIJIEBOJIAX — U UX POJIM B KU3HU YEJIOBEKA

PacueTsr:

7.1

1o opMynamM XUMHUYECKUX COCTMHECHUM

7.2

Macchl (MacCOBOM) JI0JIM paCTBOPSHHOTO BEIIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPAaBHCHUSAM
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