MUWHUCTEPCTBO ITPOCBELIEHU A PD

MUHUCTEPCTBO OBPA30BAHUS u MOJIOJEXXHOM ITIOJIMTUKU
BJIAJUMUPCKOM OBJIACTH
VIIPABJIEHUE OBPA30BAHUS AJIMUHUCTPAIIM KOBPOBCKOT'O PAVIOHA
MYHULHUIIAJbHOE OK0IKeTHOE 001e00pa3oBaTeibHOE YUpesKIeHue
«BOJ’IBIHCBC@FO,HH‘I€CK8,$I OCHOBHas O6HI€O6paBOBaT€J'IBHaSI IKOJIa
nMmenu M.B. BoponssanoBa» KoBpoBckoro paitona

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
[lenarormyeckum C pyKoBommTeNneM UCHTpa  Jypexrop MBOY
ICTECTBEHHO-HAYYHOU U

CoseTom MATEMATHYECKOI «bonplieBceroguyeckas
ITporoxosr Nel10 ot 31.08.2024 HATaBICHHOCTH OOIII umesu M.B.
" «Touka pocta» Bognoneaxosa»

A IO q)p()ﬂ()B()ﬁ (DDOI'IOBa MoanucaHo umdposoit
’ ) A |.0 noanumcelo: ®ponosa A.10.

ata: 2024.09.02
10:23:38 +03'00'

npuka3 ot 31.08.2024 r. Ne90-O/1

PABOYAS IPOTPAMMA
(ID 2878825)

yueOHoro npeamera «Xumus» (ba3oBblii ypoBeHb)

U1t oOydarommxcs 8 — 9 kiaccos

C. b.Bceroauuu,
2024r.



PACCMOTPEHO

Pykosonurens [IIMO
typmuna A.B.

[Tporokos Nel
ot 28.08.2024 r.

COI'NJTACOBAHO YTBEPXJIEHO
3am.gupekropa no YBP  Jlupexkrop MbOY
Kymixosa B.A.  «Kpacnomaskosckass OOLL»

20.08.2024 . 3eneriosa i

Enena EneHa BnagnmuposHa

Bragmposra 147, 51

npuka3 oT 30.08.2024 r. Ne81
PABOYAS ITPOT'PAMMA

(ID 2878825)

yueOHoro npeamerta «Xumus» (ba3oBblii ypoBeHb)

U151 oOoygaromuxcs 8 — 9 kiaccos

KoBpoBckuii paiion

2024



COJIEPKAHUE

TIOSCHUTEITBHAST BATTHICKA v uevvnersessseeesesesensessnsssenssaenssssnsessnseasnseasnseasnseaenseaensensnsensnsenennen 3
(100 (5700 1 14 (SR 010 e (S 1 PP 7
oI W) £ 1o TR EOPURRPPRR 7
8 I8 (1 12T o TP RPR 10

HJIaHI/IpyeMBIC PE3YIbTAaTbl OCBOCHUA IIPOTPAMMEI IO XMMHWH HAa YPOBHE OCHOBHOTI'O

OOTIICTO OOPABOBAHII ...t ieiitttteeeeeeeeeessaassibbbeeeeeeaaeeassaanssbbbs s e e e e eaeeeassanssbbbbeeeeeaaaeeaaanns 15
JIMUHOCTHBIE PEBYIIBTATBL ... 1vveeetteeeessaiunssrnseeseeeeessssaassnsnssseeeeaeesssaansnnnneneeeeeeeessannnes 15
MeETaPEIMETHBIE PEBYIIBTATBL . .....ceiiiuuurrrreerreeessssaasnnrrsseeeeeeessssaannnnrseeeeeeeessssssnnnnnes 16
TIPEAMETHBIC PEBYIIBTATBL. ....tvvveeeteeessssaussrrnseeseeeeeessssasssnnssereeeaesessaansnnnnreeeeeeeesssnnnnes 18

TeMaTHUECKOE TTAHUPOBAHIIEC ....vvvvvieeeeessssssstttseerrseesessssasssssssseseesesessssnssssssssssseeseesssnnnns 22
8 KITACC .1ttt ettt 22



®denepanbHas pabodasi mporpamMma Mo y4eOHOMY mpenmeTy «Xumus» (6a30BbId
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBEeHHO-HAy4YHBIE MPEIAMETHD») BKIIOYAET
MOSICHUTEINIBHYIO 3aUCKY, COJepKaHUuEe 00yUYeHUs, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS
MIpOrpaMMBbl 10 XUMHUHU, TEMAaTUUECKOE TUIaHUPOBaHUE.

[losicHuTenpHast 3amucka OTpakaeT oOO0IMe LeNd W 3a7ayd M3Y4YeHUsS XUMUH,
XapaKTEPUCTUKY TCUXOJOTUUECKUX MPEANOCHUIOK K €€ M3YYEHHUIO OO0ydJaronuMHuCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpY COJEep:KaHMs,
K OIPENIENICHUIO INIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue 0Oy4deHUs  pacKpblBaeT CoOJIep)KaTelbHbIE JIMHUH, KOTOPHIE
npenjaratoTes Juisi 00s13aTeIbHOr0 U3y4eHHUs] B Ka)XJJOM Kjacce Ha YpOBHE OCHOBHOTO
o01rero oOpazoBaHusl.

[Inanupyemble pe3ynbTaThl OCBOCHHUS NPOrpaMMbl IO XUMHH  BKJIIOYAIOT
JUYHOCTHBIC, METAalpeJIMETHBIC pe3yJbTaThl 3a BECh IEpUOj] OOydYeHHUS Ha YpOBHE
OCHOBHOTO 00111ero o0pa3oBaHus, a TaKXe MPEJAMETHbIE JOCTIKEHHUS O0y4arolerocs
3a KaX bl T0J] 00ydeHUsI.

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMUM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS COCTaBJIeHa
Ha OCHOBe TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 0Opa30oBaTEIbHOM
IporpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus, npeactaBieHHbix B PI'OC 00O,
a TaKke Ha OCHOBe ¢enepanbHON paboyeil mporpaMMbl BOCHHUTAHUS U C YUYETOM
KOHIIENIIMU TpenojaBaHusi y4eOHOro mpenMera «XuMHs» B 00pa30BaTEIbHbBIX
opranuzanusax Poccuiickon @enepanuu.

[Iporpamma mo xumMumM pa3paboTaHa C LETbI0 OKA3aHHS METOJUYECKON MOMOIIH
YUHUTEII0 B CO3/JaHUU pabodeil mporpaMMbl IO Y4eOHOMY MIPEAMETY.

[Iporpamma mo xumun Ja€T MPEICTaBIEHUE O MENX, O0IIeH cTpaTerun o0ydeHus,
BOCIIUTAHUS W  Pa3BUTHS  OOYyYaIONIUXCS  CpPEeACTBAaMH  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0sA3aTENIbHOE  TPEIMETHOE  COJEp)KaHHWe,  MpeaycMaTpuBaeT
pacrpeesneHue ero 1no Kiaccam u CTpyKTypUpOBaHUE 0 pa3enaM U TeMaM IporpaMMbl
0 XWMHH, OIpEAETsAeT KOJUYECTBEHHbIE U KauyeCTBEHHBIE XapaKTEPUCTUKHU
COJIepKaHMs, PEKOMEHJIYEMYIO TMOCIEI0BATEIbHOCTh HM3YYEHUS XUMHHU C Y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€l, JIOTMKA Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYaroImUXCS, OMPENesIET BO3MOXHOCTH — IIPEIMETa
JUIs peanu3alud TpeOOBaHWM K pe3yibTaTaM OCBOCHHSI OCHOBHOUM 00Opa3oBaTesbHOMN
MporpaMMbl Ha ypOBHE OCHOBHOT'O 0OOIero oOpa3oBaHMs, a Takke TpeOOBaHUM
K pe3yJbTatam OOy4eHHUs] XMMUMU HAa YPOBHE LieJield WM3y4deHHs] MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-TIO3HABATEIBHOMN AEATEIPHOCTH 00YYarOIIErocs Mo OCBOCHUIO y4eOHOTO
COJICpKaHMUS.



3HaHUE XUMHHU CIYXXUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHUPOBO33PECHUS
oOyyJaroierocsi, €ro MpeACTaBICHU O MaTEPUATbLHOM €JIMHCTBE MHUpPA, BAXHYIO POJIb
urpatoT GopMUpyeMble XUMHUEH NpPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX HHEPTUU
1 00 DBOJIOIMHU BEHIECTB B MPUPOJAE, O MYTAX PEIICHHS TI00aIbHBIX MpodiieM
YCTOMYUBOIO pAa3BUTUS YEJIOBEYECTBA — CBIPHEBOM, DJHEPIETUYECKOM, IUILECBOU
1 DKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHCHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaiM3allii BO3MOXKHOCTEH sl caMOpa3BUTHSL U (OPMUPOBAHUS
KyJIbTYpPbl TUYHOCTH, €€ 0011el U (PyHKIIMOHATILHON IPaMOTHOCTH;

BHOCUT BKJIaJl B (OpMHpOBaHME MBIIIJIEHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcs,  HABBIKOB  HX  CaMOCTOSATEILHOM  y4eOHOM  JesTeIhbHOCTH,
OKCIEPUMEHTAIBHBIX W HCCIENOBATEILCKUX  yYMEHUW,  HEOOXOIMMBIX  Kak
B TTIOBCETHEBHOM KM3HU, TaK U B MPOGECCHOHAIIBHOU JIESITEIHHOCTH;

3HAKOMUT CO CTIeIM(UKON HAYTHOTO MBIIIJICHUS, 3aKJIaIIBAET OCHOBHI IIEJIOCTHOTO
B3IUIsSiJa HA €IMHCTBO MPUPOJBI M YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM JTaIllOM
B (DOPMUPOBAHUH €CTECTBEHHOHAYYHON I'PAaMOTHOCTU O0YYaIOIIUXCS,;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTUYECKOE 0Opa3oBaHME
00yJaromuxcs.

Jlanubpie HampaBieHUs B OOY4YeHHMM XUMHUU O0O€CIEeUMBAIOTCS —CIelUPUKON
coliep KaHus yueOHOTO MPeIMETa, KOTOPBIH SIBISIETCS MEJaroruuecky aaanTHPOBaHHBIM
oTpakeHHEeM 0a30BOM HAYKH XMMUHU Ha OMPEeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero 0O0pa3oBaHMs OpPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHMYECKON XMMHHU U HEKOTOPBIX OTHEJbHBIX 3HAYMMBIX MOHATUM OpPraHUYeCKOn
XUMUHU.

CtpykTypa colepkaHHs MpPOTpaMMBl MO XHMHH c(opMupoBaHa Ha OCHOBE
CHUCTEMHOI0 MoJxo/a K €€ n3yueHuro. ComepkaHue CKIIaJIbIBAETCS U3 CUCTEMbI HOHITUIA
0 XMMHYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMBI MOHITUH O XMMUYECKOM pPEaKIUU.
O6e 9T cHUCTeMBbl CTPYKTYPHO OPraHW30BaHbI IO TPUHIIMITY TOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunonnueckoro 3akoHa J[.M1. MeHieneeBa kKak OCHOBHOT'O 3aKOHA XUMMU;

YYEHHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBSA3H;

MPEICTAaBICHUN 00 IIEKTPOTMTHUECKOU JUCCOIMAIINH BEIIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMITUPUYECKH MOJIYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEJOBATEIBLHO OT OJHOTO YPOBHS K JIPyTrOMY,
BBITIOJIHSASL (PYHKIMU OOBSICHEHHUS U TPOTHO3UPOBAHUSA CBOWCTB, CTPOCHHUS W
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJYUEHHUS U3y4YaeMbIX BEIIECTB.



OcBoeHHe MPOrpaMMbl 0 XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHHS
O XUMMYECKOW COCTABIIAIONIEH HAyYHOM KApTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU
MIPUPOBI, IIEHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHHUIO M METOJIaM TTO3HAHUS B HayKe.
N3yyeHne XuMUM MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUHA U3 paHee M3yYCHHBIX YUIeOHBIX
npeaMeToB: «OKpykaronuii Mupy, «buosorust. 5—7 kimacce» u «Pu3nKa. 7 KIacey.

[Ipy M3ydeHUM XUMUU NPOUCXOAUT (HOPMUPOBAHME 3HAHUNA OCHOB XHUMHYECKOM
HAayKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JAEATEeIHbHOCTH
YeloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTyphl. 3agada ydeOHOTO
npeIMeTa COCTOMT B (POPMUPOBAHUM CHUCTEMbl XMMHYECCKUX 3HAHMA — BaKHCHIIMX
(GakToOB, MOHATHHA, 3aKOHOB M TEOPETHUYECKHX IIOJOKCHHM, JOCTYMHBIX 0000IIEeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, SI3bIka HayKH, B MPHOOIICHUU K HAYYHBIM METOJaM
NO3HAHUS TPU H3YYCHUH BEIIECTB W XHUMHYCCKUX peakiui, B (GopMUpPOBAHHU
¥ Pa3BUTHH MO3HABATEIBHBIX YMCHHM W HMX INPUMEHCHHUHM B y4eOHO-ITO3HABATCIIBHOU
U y4eOHO-HCCIIeIOBATEIbCKON  JIEATETbHOCTH, OCBOCHUU TMpaBuil 0€30MacHOro
oOpallieHus C BEIeCTBAMHU B TIOBCETHEBHOM KU3HHU.

[lpy wW3ydeHWM XWMHH HAa YPOBHE OCHOBHOTI'O OOIIEro 0oO0pa30BaHUs BaKHOE
3HAa4YCHHE MPUOOPETN TaKUE [IETH, KaK:

dbopmupoBaHue UHTEJJIEKTYaIbHO pa3BUTOMN JUYHOCTH, rOTOBOM
K €aMO00pa30BaHMIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY WPHUHITHIO peElIeHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

HAIPABJICHHOCTh OOy4YeHUsI Ha CHUCTeMaTHMYecKoe MpUOOIIeHHe O0ydYaromuxcs
K CaMOCTOSITEIbHOM IO3HABATENIbHOM JI€SITEIbHOCTH, HAayYHBIM METOJIaM MO3HAHUA,
(bopMUPYIOIIMM MOTHBAITUIO M PA3BUTHE CIIOCOOHOCTEN K XUMUH;

obecrieueHre yCIOBHMA, CIIOCOOCTBYIOIIMX MPUOOPETECHUIO O0YJAIOIITUMHUCS OTIBITA
pa3HOOOpa3HOW JEeSATENbHOCTH, IO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE IS PA3JIMYHBIX BUJIOB
TeSTEBHOCTH;

dbopmupoBanue 001meH (yHKIMOHATBHON W €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATH U OIEHUBATD SBJIICHUS OKPYKAIOIIETO MUPA, UCTIOIB3YS
3HAHMSI W ONBIT, MOJYYCHHBIC MPH HM3YYCHHH XUMUHU, MPUMEHSITh UX TMPH PELICHUU
mpo0sIeM B TTOBCETHEBHOM KU3HU U TPYIOBOM JESATEIBHOCTH;

dbopMupoBaHUE Yy OOYyYAIOMUXCS TYMAaHUCTUYECKUX OTHOIICHUW, TOHUMAHHUS
[IEHHOCTH XUMHWYECKUX 3HAHWUW 7 BBIPAOOTKH DKOJOTHUYECKH IEIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYJIOBOM NEATETLHOCTH B IEJISX COXPAHEHHUS] CBOETO 370POBBS U
OKPY’KAIOIIEH NIPUPOTHON CPEBI;

pa3BUTHE MOTHBAIMM K  OOYYEHHIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETIOBEUCCKIX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO ISl U HAMIPABICHHOCTH JaJIbHEHIIIEro 00yUueHus.

OOmree 4mMCIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3ydeHHs Xxumuu, — 136 4acos:
B 8 Kiacce — 68 yacoB (2 waca B Heqeno), B 9 kiacce — 68 yacos (2 yaca B HeelI0).



JIst KaXKJ10T0 KJacca MpeyCMOTPEHO Pe3epBHOE yueOHOE BpEMsi, KOTOPOE MOKET
OBITh HCTIOJB30BAHO YYACTHUKAMH 00pa30BaTENBHOIO Mpoliecca B UEsX (OPMHUPOBAHUS
BapUaTUBHOM COCTAaBIISAIOIIEH COIepKaHUsI KOHKPETHOM pabouelt nporpaMmsbl. [Ipu 3Tom
oOs3aTenbHasi (MHBApUAHTHAs) YacTb COAEpP)KAaHUSA MPEAMETa, YCTAHOBJICHHAS
puUMepHON pabouei mporpaMmoi, U BpeMsi, OTBOJIUMOE Ha €€ U3ydeHue, TOJDKHbBI ObITh
COXPAaHEHBI ITOJIHOCTHIO.



COIEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Poip XuMuuM B )KU3HU YeI0BEKA. XMMUSA B CUCTEME HAyK. Tena u
BemecTBa. Ou3nyueckue CBOMCTBA BEWIECTB. ATperaTtHoe COCTOSIHUE BellecTB. [lonsATHe
0 MeToJlax TMOo3HaHusi B XuMmuH. Yuctele BemecTBa W cMecu. CrnocoObl pasaeseHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3NIeMEHThI. CUMBOJIbI XUMUUYECKHUX 3JIEMEHTOB.
IIpocThie U COXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemlecTB. OTHOcCUTEIbHAsA aToMHasg Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas macca. MaccoBas J10JIs1 XMMHYECKOTO 3JIEMEHTA B COCIMHECHUU.

Komunuecto BemecTsa. Mosb. Monsipaas macca. B3auMocCBsI3b KOJIM4ECTBA, MacChl
U 4YHuCJa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel 1o QopMynaM XUMHYECKUX
COECIMHEHUMH.

OU3NYECKUE U XUMUYECKHE SIBIICHUSI. XUMHUUECKas peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHMs] MacChl BEIIECTB. XUMHYEeCKUe ypaBHeHMs. Knaccudukammss XUMHUYECKHX
peakiuii (CoeTMHEHUS, pa3JIOKEHUs, 3aMEIeHHs, 0OMeHa).

Xumuueckuti o5Kcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TMOCYAOW, MpaBwiiaMu pabOThl B JlabopaTtopuu u
npuéMaMu oOpalieHus: ¢ J1abopaTOpHBIM O0OpPYJAOBAaHHUEM, HM3YYCHHE M OIKMCAHUE
(bu3UYeCKUX CBOMCTB OOpa3IlOB HEOPraHMYECKHUX BEIIECTB, HAONOACHUE (HU3NIECKUX
(Tu1aBieHue BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHACHCAIUS
BOABI) M XUMHUYECKMX (FOpPEHHE CBEYM, NPOKAJIMBAHHE MEAHOM MPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOH) SIBIICHWH, HAOJNIOACHHWE W ONHCAHHE IPU3HAKOB
MPOTEKAaHMsI XMMHYECKUX peakuuil (pa3yioKeHUue caxapa, B3aUMOIEHCTBUE CEPHOM
KHCJIOTBI C XJIOpUIOM Oapws, paziokeHue ruapokcuna meauw (I1) mpu HarpeBanuw,
B3aMMoJIelicTBHE Kene3a ¢ pactBopoM conu mean (1), n3yuenue cnocoboB pazaeneHus
cMeceid (c TOMOIIBIO MarHuTa, (UIBTPOBAHWE, BBIMAPUBAHHUE, TUCTUIUIALINS,
xpoMartorpadus), MPOBEICHHE OUYUCTKU MOBAPEHHOW COJIM, HAOIIOJCHUE U ONMUCAHHE
pEe3yJAbTaTOB MPOBEAEHUS ONbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MacChl,
CO3JIJaHHUE€ MO/JIeNIel MOJIEKYJ (IIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT 1 npocToe BEMECTBO.
Haxoxnaenue kuciopona B mpupoje, Gpuanyeckue U XUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Okcunbl. [Ipumenenune kuciaopoga. CnocoObl TMOTYyYEHUS] KHUCIOPOJA
B J1abopaTopu W NPOMBINIIEHHOCTU. KpyroBopoT kuciopoga B mpupoae. O30H —
aJuIo0TpoInHasi MoAU(MUKALIUS KUCIOPOa.



TemoBoit 3(pPexkT XUMHUYECKON peaKIH, TEPMOXUMHUUYECKUE YPABHEHHS, HK30-
U DHIOTEPMHUYECKHE pEaKUWH. TOIIMBO: Yroib M METaH. 3arpsi3HEHUE BO31yXa,
YCWJIEHHE MapHUKOBOIO 3 (PpexTa, pazpylieHue 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocToe BemecTBo. HaxoxkJIeHne BOAOpoJa B MPUPOJE,
¢uznueckre U XUMHYECKHE CBOMCTBA, MIPUMEHEHHUE, CIOCOOBI moiayyeHus. Kuciotsl u
COJIH.

MoutsipHblit 00bEM ra3oB. PacuéThl 0 XMMHUYECKUM YPaBHEHUSAM.

dusnyeckue cBorcTBa BoAbl. Boxa xak pactBopurenb. PactBopsl. HackllieHHble U
HEHACBIIEHHBIE pacTBOphI. PacTBopuMOCTh BelecTB B BoAe. MaccoBasi 101 BEIIECTBA
B pacTBope. XMMHUYECKUE CBOKCTBA BOAbl. OcHOBaHus. Poib pacTBOpoB B mpupoae U
B J)KM3HU 4esioBeKka. KpyroBopoT BobI B IpUpOAE. 3arpsi3HEHUE PUPOIHBIX Boa. OxpaHa
Y OYMCTKA MPUPOAHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcuabl. Kriaccudukanms
OKCH/JIOB: coJjieoOpasyroiue (OCHOBHBIE, KHCJIOTHBIE, amdoTtepHsbIe) u
Hecosieobpasyromue. Homenkiarypa okcusoB. @u3nyeckue U XMMHUYECKHE CBOMCTBA
okcuJ0B. [lonyueHne okcuoB.

OcnoBanusi. Knaccuduxkanuss ocHOBaHH: MIENOYH U HEPACTBOPUMbIE OCHOBAHUSI.
Homenkiiatypa ocHoBaHui. @Pu3nueckue M XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tomyuyenue 0OCHOBaHUI.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa xkucinor. Pusuueckue WU
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MetaiuioB H.H. bekerosa. [lonmyuenue
KHCJIOT.

Conu. Homenknarypa cosjeil. PU3MUYECKHE W XHUMHYECKHE CBOWCTBA COJICH.
[Tomyuenue comnei.

['eneTnueckas CBI3b MCIKAY KilaCCaMU HCOPIraHUYCCKHUX COGHHHCHHﬁ.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OIpEACICHUE COAEPKAHUS KHUCIOpOJa B BO3JyXE, MOJYyYECHHUE,
coOupaHue, pacno3HaBaHWE ¥ UW3Y4YCHHE CBOWCTB KHUCJIOpoOJa, HabOItoIeHue
B3aMMOJICUCTBUS BELIECTB C KHCIOPOJOM U YCIOBUS BO3HUKHOBEHHS M IMPEKPAILICHUS
ropeHusi (moskapa), O3HAKOMJICHHE C oOOpa3llaMH OKCHJIOB U ONUCAHUE WX CBOWCTB,
MoJIy4eHHne, coOupaHue, pacrno3HABaHME W HM3yYEHHE CBOMCTB BoJopoAa (TopeHue),
B3aumojeiictBue Bogopoaa ¢ okcuaoM wmead  (I1)  (BO3MOXXHO HCIOJIB30BaHME
BUJICOMATEPUAIIOB), HAOIIOIEHHE 00PA3IOB BEMIECTB KOJTMYECTBOM 1 MOJIb, MCCIIEIOBAHHE
0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C PAa3IUYHON PaCTBOPUMOCTHIO, IPUTOTOBICHHE
PaCTBOPOB € ONPEAECTEHHON MaCCOBOM J0JIEM paCTBOPEHHOTO BEIIECTBA, B3AaUMOJICHCTBUE
BOJAbI C MeTaulaMu (HaTpueM U KajmbluueMm) (BO3MOXXHO  HCIIOJb30BaHUE
BHUJICOMATEPUATIOB), HCCIIEIOBaHKE OOpa3l0B HEOPraHMYECKUX BEUIECTB Pa3TMYHBIX
KJIACCOB, HA0JIIO/ICHUE U3MEHEHUS! OKPACKU UHIMKATOPOB B paCTBOpPaxX KHUCIIOT U IIEJI0YEH,
u3ydeHue B3ammozeicTBust okcuna meau (1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT
C METaJulaMH, PEeAKUHUN HEWTpalu3aluH, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHHI,



BBITECHEHHUE OJHOI0 METAJIa IPYTUM U3 pacTBOpPa COJIU, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a71a4 110 TeMe «BaKHEeHIIne KIacChl HEOPraHUYECKUX COEAUHEHUIN.

Iepuognueckuit 3akoH u Ilepumoauveckasi cuCTeMa XHUMHYECKHX 3JJIEMEHTOB
A.N. MenngeneeBa. CtpoeHue aroMoB. XHMHYECKass CB3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJ/IbHbIE PEAKIIUN

[lepBble MONBITKU KIacCU(DUKAIUU XUMUYECKUX 3JieMeHTOB. [loHsaTHe 0 rpymmax
CXOJTHBIX JIEMEHTOB (III€JIOYHBIC U IEJI0YHO3EMEIbHBIC METAJLIIbI, TaJIOT€HbI, UHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpbIe 00pa3yoT aMGOTEPHBIE OKCUIBI U TUIPOKCHUIBI.

ITepuonnueckuit 3akoH. llepuoguueckas cuCTEMAa  XUMHYECKUX  DJIEMEHTOB
JN.U. Menneneea. KopotkonepuoaHas u JiuHHONepuoaHas ¢opmsel [lepuonnyeckoit
cucteMbl XuMudeckux 3yeMeHToB .M. Menneneesa. [lepuoasl u rpynnsl. @u3ndeckui
CMBICJI TTIOPSIJIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX snuep. M3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUYECKUX deMeHTOB [leproanueckoit
cucrembl JI.MI. MenzaeneeBa. XapakTepUCTHKA XUMHUUYECKOrO JJIEMEHTa II0 €ro
nonoxeHuro B llepuonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTM HW3MEHEHUs pajdyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonnueckoil cuCTeMbl XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpakxJjaHUH.
Xumuueckas  cBA3b. KoBajieHTHass  (HOJIApHAsT W HEMOJISIpHAsi)  CBSA3b.

3J’I€KT’pOOTpI/IHaTCJ]LHOCTL XUMHUYECKUX 31eMEHTOB. MloHHAas CBSI3b.
Crentenp okuciaeHusl. OKHCIMTECIBHOBOCCTAHOBHUTEIBHEIC PCaKIUU. Hpoueccm

OKHCJICHHUS B BOCCTaHOBICHUS. OKMCIMTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0O0pa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCHAA LMHKA C pAacTBOpAaMHM KHUCJIOT W ILIEJIOYEM, IPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpeHHue,
peaKIu pa3aoKeHUs, COSTUHEHHUS).

Meocnpeomemuule ces3u

Peanuzanmst MeXNpeaMETHBIX CBA3€H TpW HM3YyYeHWHW XUMHUM B 8§ Kiacce
OCYILIECTBIISIETCS YE€pe3 UCIOIb30BAaHUE KaK OOIINX €CTECTBEHHOHAYUYHBIX MOHSATUM, TaK
U TIOHSTUH, SIBIAIONIMXCS CUCTEMHBIMHU [IJIi OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0uue ecTeCTBEHHOHAYYHbIE TOHATHUS: HAyYHbIN (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajau3, CHUHTE3, KilacCu(UKalus, TNEPUOJUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MOJICTUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBIICHHE.

®dusnka: Marepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, 00BEM,



arperaTHoe COCTOSIHHE BEIIeCTBa, a3, (pU3MuecKkrue BETWYHHBI, SIUHHUIIBI U3MEPEHHUS,
KOCMOC, TUTaHEeTHI, 3BE3/1b1, COHIIE.

buonorus: poTocunTes, Apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAbI, TOPHBIE MOPOJIbI, OJE3HbIE
MCKOTIaeMBbI€, TOIUTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkuus

ITepuonnueckuii 3akoH. Ilepuoguueckas cUCTEMAa  XUMHYECKHX  BJIEMEHTOB
JA.N. Menneneea. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajlus, KalblUs W UX COCIUHECHUU
B COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B [leproIMuecKoil CucTeMe U CTPOCHUEM UX
aTOMOB.

Ctpoenue BeniecTBa: BUAbl XUMAUYECKOW CBSI3U. THUIBI KPUCTATUTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTALUIMYECKOW PEIIETKH W BHUJA
XUMHUYECKOU CBSI3H.

Knaccudukamus u HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPTraHUYECKUX COECMHEHHI,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanums  XUMHYECKMX  peakuuid 1o pa3InYHbIM IpPU3HAKAM
(Mo YKCIly ¥ COCTaBy YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOoMY 3 dexTy,
0 W3MEHEHUIO CTENEHEH OKHUCICHHS XUMUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH,
[0 y4YacTHUIO KaTaiau3aropa). JK30- U SHJIOTEPMUYECKHE PEAKIUU, TEPMOXUMHUUYECKHE
ypaBHEHHUS.

[TonssiTie 0 cKOpocTH XuUMHYECKOW peaknuu. IloHsTue 00 00OpaTMMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHE O TOMOTEHHBIX U TEeTePOTCHHBIX
peakuusix. Ilomstme o  karammze. IloHsTme 0  XMMHYECKOM  PaBHOBECHH.
@DaKTOphI, BIUSAIOLIME HA CKOPOCTh XUMUUYECKON PEAKIIUU U IOJ0KEHUE XUMUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakiuu. COCTaBI€HUE YPaBHEHUNW OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIINI C UCTIOJIb30BAHUEM METO/A 3JIEKTPOHHOIO OajaHca.

Teopust 3NEKTPOIUTHUECKON JUCCOLMUALMHU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, aHnoHbl. MexXaHM3M JHCCOLMALMM BELIECTB C PA3JIUYHBIMH BUIAMU
xumuyeckoi cBsizu. Crenens aucconuanuu. CUIbHbBIE U C1a0bIe SJEKTPOIUTHI.

Peakuiuu noHHOro oOMeHa. YcCNOBUA MNPOTEKAaHUS PEAKIUM HMOHHOTO OOMEHa,
MOJIHBIE U COKPAIEHHBIE HOHHBIE YpaBHEHUA peakiuil. CBOWCTBA KUCIIOT, OCHOBAHUN U
CoJIel B CBETE MpPEICTaBICHUN 00 3JIEKTPOJIUTUYECKON aucconuanuu. KauecTBeHHbIE
peakunu Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJEH.
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Xumuueckuii dKxcnepumenm:

O3HAKOMJICHHE C MOJACISAMH KPHUCTAJUTMYCCKUX  PEIIETOK  HEOPTraHMYEeCKUX
BEILIECTB — METAUIOB U HEMETaJUIOB (rpadura U anmasa), CI0KHBIX BEHIECTB (XJIOpHUIa
HATpPHsI), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIMy OT BO3JACHCTBUS
pasTUYHBIX (HAKTOPOB, HCCICAOBAHKUE DJICKTPOIPOBOIHOCTH PACTBOPOB BEIICCTB,
mporiecca JTUCCOIUAIIMN KUCIIOT, IIEI0YeH U coei (BO3MOYKHO MCIIOJB30BaHHUE BUICO
MaTepHaJioB), MPOBEJICHHUE OIBITOB, WILTIOCTPUPYIOIINX MMPU3HAKH MTPOTCKAHUS PEaKIIUNA
HOHHOTO oOMeHa (00pa3oBaHUE OCaKa, BbIJCICHUE ra3a, 00pa3oBaHUE BObI), OIBITOB,
WLTIOCTPUPYIOIIMX TPUMEPhl OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX Peakiui (TOpeHHE,
peakiMyu Ppa3JIOKCHHUS, COCAWMHCHMS), pACIIO3HABaHHEC HEOPTaHUYCCKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEaKIIMii Ha MOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 3a71a4.

HeMeTaaibl 1 uX coelMHEeHU S

O61mas xapakTepucTruka raaoreHoB. OCoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenenu okuciienns. CtpoeHue u Gu3NIeCKre CBOMCTBA MIPOCTHIX BEIIECTB — raJIOTSHOB.
XUMHUYECKHE CBOMCTBA Ha MpuMepe Xxjopa (B3aUMOJEHCTBHE C METaJJIaMH,
HEMeTayiaMu, mienoyamu). XsopoBogopoa. CoyisiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA,
noJiyueHue, nmpuMeHeHue. JeicTBre Xjopa M XJIOPOBOJOPO/a Ha OpraHU3M 4YeslOBeKa.

Baxneiimue XJopuasl 1 UX HAX0KACHUE B IPUPO/IE.
O6mas xapakrepucTtka 3aeMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPO/a U Cepbl. AJUIOTPOIHbBIE MOJIU(DHUKAIIMN KUCIOPOIA U CEPHI.
XuMuueckue cBorcTBa cepbl. CepoBOIOPOA, CTPOCHHE, PU3NUECKUE U XUMHUUECKHE
cBoicTBa. OKCHIIBI CEPbl KaK MPEACTAaBUTENN KHCIOTHBIX OKCHAOB. CepHas KHUCIOTa,
dusznueckre U XUMHYECKHE CBOMCTBa (00INME Kak MpPENCTAaBUTENS Kiacca KUCIOT H
cnenudpuyeckne). XUMUYECKUE PEAKIUH, JeKalllhe B OCHOBE MPOMBIIIJIEHHOTO criocoba
NOJIyYEHUsI CEpHOU KUCIOThL. [IpuMeHenne cepHoi KUcAoThl. CONM CEPHOM KUCIIOTHI,
KaueCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxmenue cepbl u €€ coequHEHUN
B IIpupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpeabl COETUHEHUSIMU CEPhI
(KUCIOTHBIE TOXK/IH, 3aTPA3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €r0 MPE0TBPAIIICHUSI.
OO6mast xapakTepucTHKa MeMeHTOB V A-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHUS. A30T, paclipocTpaHeHUe B pHUpoe, pusndeckue u
XuMuyeckue cpoiicTBa. KpyroBopor azora B mpupoie. AMMHAK, €ro (pU3MYECKHe U
XUMUYECKHE CBOMCTBA, MOJyueHUE U npuMeHeHue. Coau aMMOHUS, UX (PU3UYECKHUE
Y XUMUYECKHE CBOMCTBA, NpruMeHeHre. KauecTBeHHas peakiiis Ha MOHbl aMMOHUSL.
A3zoTHas KucIoTa, €€ moilydeHne, (pu3udecKkne M XMMUYECKHE CBOWCTBA (0OIue Kak
MpeACTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KAueCTBE MHHEPAJIBbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeibl COeAMHEHUIMH a30Ta (KUCIOTHBIE T0XK/H, 3arpsi3HEHUE BO3lyXa,
nouBsl ¥ BogoéMoB). Docdop, amnorponubie Mogudukanuu ocdopa, husndeckue u
xuMudeckue cBoiictBa. Okenn docdopa (V) u dochopras kuciora, pusndeckue
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U XUMHUYECKHE CBOICTBa, mnoiydyeHue. lcnonb3zoBanue QochatoB B KauecTBe
MUHEPAIbHBIX yIOOPEHUI.

O61as xapakrepuctuka 3nemMeHToB [V A-rpymnmbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE  CTEMEHU OKHUCICHUS. YTIEpoJ, aUIOTPONHbIE  MOIU(UKALUY,
pacmpocTpaHeHne B Mpupone, (pu3uueckrue M XUMHUYECKHE CBOMCTBa. AmcopOuus.
Kpyrosopot yrnepoaa B npupone. Okcuanl yriaepoaa, ux (HU3MUYeCKue U XUMHYECKUE
CBOWCTBA, ICHCTBHE HA KUBbIC OPTaHU3MBI, MTOTyUYEeHUE U IPUMEHEHHE. DKOIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV), runoresa rio0anbHOr0 MOTETUICHUS
KJIMMaTa, TapHUKOBBIM dPQeKT. YroimpHas KUCIOTa W €€ COJHM, MX (U3NYECKHe U
XUMHUYECKUE CBOICTBA, TIOJTy4YeHHE U TpruMeHeHne. KadecTBeHHas peakiiysi Ha KapOOHaT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIINIEHHOCTH M CEITHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIe TMOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCIMHEHHUSIX
yriepona (MeTaH, 3TaH, JTHIIEH, alleTHJICH, 3TaHOJ, TJUIEPUH, YKCYCHAas KHCJIOTA).
[TpupoaHbIe HICTOYHUKH YTIICBOOPOAOB (YToJib, MPUPOIHBIN a3, HEPTH), MPOAYKTHI KX
nepepadboTku (OCH3WH), UX POJIb B OBITY U IPOMBINLICHHOCTU. [loHsATHE O OHOIOTHYECKU
BOXHBIX BEIIECTBAX: JKMpaX, OElKax, YrJeBoJAaX — M WX POJIM B JKU3HU YEIOBEKA.
MartepualibHOE €IMHCTBO OPTaHUYECKUX M HEOPTAHUUECKUX COCTMHEHHM.

KpemHuii, ero ¢usndyeckne u XMMHYECKHE CBOWCTBA, MOJyY€HUE M MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. OOmue npencrapienus o6 okcuae kpemuus (IV) u
KpeMHueBON kuciore. CHUIMKAThl, WX HCIOJB30BaHUWE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiiimue crpoutenbHble MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobnemMbl Ge30MmacHOr0 MCIOJIB30BAHHMS CTPOUTEIBHBIX MaTepHAIIOB
B IIOBCEIHEBHOM >KU3HU.

Xumuueckuii oKcnepumenm:

U3y4YeHHE O0Opa3I[0OB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUJ-WOHBI U HAOIIOACHUE MPU3HAKOB MX
MPOTEKAHUS, OMBITHI, OTpaXKaronue GU3NIECKUe U XUMHUYECKUE CBOMCTBA TAJIOTEHOB H
UX COEOUHEHHUM (BO3MOXHO HCIOJb30BAaHUE BUJEOMATEpUATIOB), O3HAKOMJICHHE
c oOpa3mamu XJOpUIOB (TaJOT€HUIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U ¢
COEIMHEHUAMH (BO3MOXXHO HCIIOJIb30BaHUE BHIEOMATEPHUANIOB), HAOIIOAEHUE MTpoliecca
oOyTIMBaHUS caxapa MOJl JICHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3YYCHHE
XAMHYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHUCJIOTHI, MPOBEJCHHE KadyeCTBEHHOU
peaknuu Ha Ccynb(aT-uoOH W HAONIOJCHHWE TpH3HAKa €€ MPOTEeKaHWs, O3HAKOMIICHUE
Cc (U3MYEeCKUMHU CBOWCTBaMH a30Ta, ¢ochopa W HX COSAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUATIOB), 0Opa3laMu a30THBIX U (POCHOPHBIX YIOOPEHUI,
noyiyuyeHue, coOupaHue, pacrio3HaBaHWE W U3Y4YEHUE CBOICTB aMMMaKa, MPOBEICHUE
KAueCTBEHHBIX PEAKIUM HAa MOH aMMOHHMS U (pocdaT-uOH M HU3yUYEHHE MPU3HAKOB HX
MPOTEKAHUsI, B3AUMOJCHUCTBME KOHUECHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIbIO
(BO3MO’KHO KCMOJIb30BAaHHE BHUACOMATEPHAIOB), U3YUEHHUE MOJENECH KPUCTAUIMUECKUX
pemeToK anMasa, rpadura, QyiepeHa, O3HAKOMJIEHHUE C MPOIECCOM aJcopOIuu
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PAacCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOWCTBOM IIPOTHUBOIasa,
[IOJly4YEeHUE, COOMpaHUE, pacCIO3HABAaHME M M3YYEHHE CBOMCTB YIVIEKUCIIOTO Tasa,
MIPOBE/ICHUE KAUYECTBEHHBIX pEaKIMil Ha KapOOHAT M CHUJIMKAT-UOHBI W HM3YyYEHHE
IIPU3HAKOB  UX  [POTEKAHUA, O3HAKOMIIEHME €  IPOAYKLUHMEHM  CUIMKATHOU
IIPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIbHBIX 3ajady 10 Teme «Baxueimue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanbl M MX cOeIMHEHUS
OO6m1as xapakTepucTUKa XUMUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxxkeHus B llepuoguueckoit cucreme xumudeckux sneMeHToB .M. MenneneeBa u
cTpoeHus aroMoB. CTpoeHHe MeTa/uioB. MeTtanmnuyeckas CBsI3b U METAJLIMYECKAs
KpUCTAJUIMYECKAsT PEIIETKA. JIEKTPOXMMHUYECKUN PAN  HANPSOKEHUM METaJUIoB.
dusnyeckre U XUMUYECKHE CBOMCTBA MeTa/IoB. OO0IIIMe CIIOCOOBI MOTYYSHHS METAILIIOB.
[TonsiTHE O KOPPO3UU METAILIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, YyTYH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounble MmeTamibl: mojoxkeHue B Ilepuoamyeckoil cuctemMe XHUMHUYECKUX
anementoB J[.MI. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnyeckue W XUMHUYECKHE CBOMCTBAa (Ha mpuMepe HaTpusi U Kamus). OKcuasl u
TUJIPOKCHUIBI HATpUs U Kanus. [I[puMeHeHne mea0YHbIX METAVIOB U UX COCIMHEHUM.

[IlenoyHO3eMeENbHBIE METAJUIBI MATHUI U KaJbLUK: TOJIO)KEHUE B [lepuonnyeckon
cucreme xuMmuieckux anemenToB .. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE
B npupojge. PuU3nyeckne M XUMUUYECKHE CBOMCTBA MarHusi W Kajablus. Baxkuewiiune
COCMHEHUS KaJIbIUs (OKCHJ, THUIAPOKCUI, coiii). JKECTKOCTh BOJBI U CIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: ToNokeHue B llepuoauueckoi cucreMe XHUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa, CTpOCHHE aTOMa, HAXOXICHUE B Tpupoge. Duznueckue u
XUMUYECKHE CBOMCTBA aIIOMUHMI. AMQOTEpPHBIC CBOWCTBA OKCHJA W THIPOKCH]IA
aAJIFOMUHUSL.

Keneszo: monoxenune B llepruoandyeckord CHCTEME  XHMHUYECKHX  DJIEMEHTOB
JA.U. MengeneeBa, CTpOCHHME aTroMa, HAXOXICHUE B Impupoae. DPusnyeckue u
XHUMHYECKUE CBOMCTBA xkeie3a. OKcuIbl, Tuapokcuabl u comn xkeesa (1) u xxemnesa (111),
HX COCTaB, CBOMCTBA U TMOJyYECHHUE.

Xumuueckuti s3xcnepumenm.

O3HAKOMJICHHE ¢ 00pa3laMi METAJUIOB U CIJIABOB, UX (DM3UUYECKUMHU CBOMCTBAMH,
M3y4YeHHE  pe3ylbTaTOB  KOPPO3WMH  METAIoB  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMATEpPUAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIbIIUs U HATPUSI C BOJIOM
(BO3MOKHO HMCTOJIb30BaHNE BUICOMATEPUAIIOB), UCCIEIOBAaHNE CBOMCTB KECTKON BOJIBI,
rpoIiecca rOpeHus JKenesa B KUCI0po/ie (BO3MOKHO UCTOJIB30BaHNUE BHUICOMATEPHATIOB),
MPHU3HAKOB MPOTEKAHMUS KAaUECTBEHHBIX PEAKIIMK Ha MOHBI (MAarHus, KaJIbIIUs, aTFOMUHUS,
uuHka, sxeneza (II) u xenesza (III), mequ (II), HaOmroneHre U omucaHWe MPOIECCOB
OKpaIllMBaHMS TUIAMEHH MOHAMU HATPHS, KaJlus U KalbIys (BO3MOXKHO HCIIOJIb30BaHUE
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BUJICOMATEPUAITIOB), HCCIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUSA U
TUAPOKCUAA IIMHKA, PEIICHHE SKCIECPUMEHTAIBHBIX 3adady 1o TeMe «Baxnelue
METAJUIBI U UX COEIUHEHUS.

XHMHSA U OKPYKAOUIas cpela

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeka. besomacHoe
UCIIOJIb30BAaHUE BEILECTB M XMMHYECKUX peakuuid B ObiTy. IlepBas momoib mnpu
XUMHUYECKUX 0KOTaX U OTPABICHUSAX.

XUMHUYECKOe 3arpsi3HEHHE OKpYyKawllell cpenapl (MpeaesibHas —JOMYyCTUMAs
koHueHTpauus BemectB (naigee — I1JIK). Ponap XxumMuum B pelieHUH 3KOJIOTMYECKHUX
npoosieMm.

Xumuueckuii 5KCnepumenm:
u3ydyeHue oOpa3loB MaTepUaloB (CTEKJIO, CIUIABbl METAJIJIOB, IOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemnvie cesazu

Peanuzanmss MEXNpeIMETHBIX CBS3eH TpM HM3yYeHWHW XWMHUM B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK
M TIOHATHH, SBISIOIIAXCS CUCTEMHBIMU Uil OTHEIBHBIX TPEIMETOB E€CTECTBEHHO-
HAY4YHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHITHS: HAyYHBIA (QaKT, THIIOTe3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCu(UKANKs, TEPHOANYHOCTh, HAOIIOJCHNE, JKCIIEPUMEHT,
MOJICITHPOBaHKUE, M3MEPEHHEe, MOJIENb, SBICHUE, MapHUKOBBIA 3(D(EKT, TEXHOIOTHS,
MaTepHUaIbI.

dwusuka: mMaTepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJI, H30TOIIHI,
PalMOaKTUBHOCTh, MOJICKYJA, AJIEKTPUUYCCKUI 3apsii, MPOBOJIHUKH, IMOJYIPOBOIHUKH,
TUDJIIEKTPUKH, GOTOIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTRA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJJIMYECKash pem€Tka, CIUIaBbl, (U3HUUYECKUE
BEIIUYHMHBI, €JUHUIBI HM3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
Comnnre.

buonorusi: ¢dortocunTes, npIxaHue, OWocdepa, OIKOCUCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IMOPOJBI, IOJE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YJIBTATHl OCBOEHUS MIPOrPaMMBbl OCHOBHOT'O 001IIero 00pa3oBaHUS
JOCTUTAIOTCS B XOoja¢ OOYyYCHHS XUMHUU B CIUHCTBE Y4YCOHOW M BOCIUTATEIHHOM
JESATEITPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHA POCCUHCKHMH COIIMOKYIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, MIPUHSATHIMH B 00IIIECTBE NTPaBUIIAMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS U COIIMATTU3AIIUN
00y4Jaromuxcs.

JIM4HOCTHBIC pe3yabTaThI OTpaXKaroT TOTOBHOCTh 00 yJaroIIuXxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3WTHUBHBIX IICHHOCTHBIX OPHUCHTAIIMA M PACIIUPCHHE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpHOTHYECKOIr0 BOCTIMTAHHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY U
HAy4YHOMY HACJICIMIO, TOHUMAaHUS 3HAYCHHUS] XUMHYECKON HAyKH B KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIIAQJETh JOCTOBEpHOW wWHOpPMAIME O TMepeloBhIX
JTOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOM XMMHUHU, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) TPaskIaHCKOIr0 BOCIIMTAHHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMax U MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHUMN
B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIICTECHTHOCTH B OOIIIECTBEHHO MOJIC3HOM, Y4eOHO-
UCCIICIOBATEIbCKON, TBOPUECKOW W JAPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH
K pa3HOoOOpa3HOW COBMECTHOH  JCSATEIBHOCTH MPU  BBINOJHCHUH  YYCOHBIX,
MO3HABATEIIbHBIX 3a/1a4, BBITIOJIHEHUU XUMHUYCCKUX IKCIICPUMEHTOB, CO3/JaHUH YUSOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHIO W B3aMMOIIOMOIIM B IpOIECCe 3TOH
y4eOHOU JEATSIBHOCTH, TOTOBHOCTH OIEHUBATH CBOE TOBEJIECHUEC M TOCTYIKH CBOUX
TOBApUINEH C TIO3WIIMH HPABCTBECHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHWSI
MOCJIEICTBUM MTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT 0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEUIECTBE W XHMHUYECKOM PEaKkuuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINE OCHOBY
JUIs. TIOHUMAaHMSI CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKa C MPUPOJHOU CPEIOH,
O pOJIM XMMHH B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEJbHBIE MOTHBBI, HANPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM 110 XUMHH,
HE0OXOoUMBbIE JIsl 00BSICHEHUS HAOJII0AAaEMBbIX MPOIIECCOB U SABJICHUMN, TO3HABATEIBHOM,
MH()OPMAIIMOHHOM M YATATEIbCKON KyIbTYpPbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON
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paboThI ¢ yaeOHBIMU TEKCTaMH, CIIPABOYHOU JTUTEPATYPOU, JOCTYIMHBIMH TEXHHUECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUEHHIO U TO3HAHUIO, JTF0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K CaM000pa30BaHMIO, POEKTHOW M MCCIIEI0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOpPY HAIIPABIEHHOCTH U YPOBHS OOYUEHHUS B JaIbHEHIIIEM;

4) ¢popMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE LEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pOBBIN 00pa3 >KU3HHU, OCO3HAHUE MOCIEACTBUI U HENIPUSATUE BPEIHBIX
npuBbIYEK (YyHOTpEOJICHHMs] aJlKOroJis, HApKOTUKOB, KYpEHHs), HEOOXOAUMOCTH
coONIOIeHUsT TpaBWiI O€30MaCHOCTH TpH OOpalIeHMH € XMMHUYECKHMMH BEIECTBAMMU
B OBITY U pEeaIbHOM KU3HU;

5) Tpya0BOIro BOCIMTAHUS:

HHTEPEC K IPAKTHYECKOMY HM3Y4YEHHIO MPO(ecCHil M Tpyda pa3IudHOro poja,
YBOKCHHE K TPYIAy M Pe3yjibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
HIPUMEHEHHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIA BHIOOpP WHIAMBUIAYAIBHOM
TPACKTOPHHM IPOMOJDKEHHUS O00pa3oBaHWs C Y4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOINECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIHENTHOMI
mpo(heCCHOHAIBHOM JEATETBHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHH, TOTOBHOCTh
alalITHPOBATHCS B MTPOPECCHOHAIBHON CpejIe;

6) IKOJIOrHYECKOro BOCIIHTAHHUS:

AKOJIOTUYECKH IIeIeCOO0pa3HOe OTHOIICHHE K TPHUPOJE KaK HCTOYHHKY >KH3HU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAaHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U O€30MaCHOTO
oOpa3a J>KHM3HH, OTBETCTBEHHOC OTHOIICHHE K COOCTBEHHOMY (PHU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS TpaBUiI 0€301acHOIo
MOBEJICHUS TMPU PadO0TE C BEIIECTBAMHU, a TAK)KE B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHMEHSTH 3HAHWs, TIOJydaeMble TIPH  HM3YYCHUH  XHMHUH,
IUT pEIICHUS 3a]1a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJTHON CPENOM, JJIs MOBBIICHUS
YPOBHS 3KOJIOTHYECKOW KYJIbTYPhI, OCO3HAHHS TJI00ATBHOTO XapaKTepa SKOJOTHICCKUX
mpobjieM M TyTed WX pEIICHUS IOCPEICTBOM METOJOB XHMHH, SKOJOTHYECKOTO
MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B TO3HABATEIbHOW, KOMMYHUKATUBHOW U
COLMAJIBHOM ITPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B COCTaBe METANPEAMETHBIX  PE3YJIbTATOB BBIJICIIAIOT 3HAYUMBbIE
U1l POPMHUPOBAHUST MUPOBO33PEHUSI O0IICHAYUYHbIC TTOHATHUS (3aKOH, TEOPHUsl, IPUHILIUTI,
runoTes3a, (pakt, CUCTEMa, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJIAIOT HA OCHOBE 3HAHUHN U3 ITUX
npeaMeToB (popMUpOBATH MPEJCTABICHUE O IEJIOCTHOW HAyYHOM KapTHUHE MHUPA,
U YHHUBEpCaJbHblE yueOHbIE AeCTBUA (ITO3HABATEIbHbIC, KOMMYHUKATUBHBIE,
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PETYISITUBHBIE), KOTOpBIE o0ecreynBaroT (dbopmHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIBHOMY INIAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHOH NEATEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE IeiCTBHUS
ba3oBble Jornueckue 1eMcTBUA:

YMEHHS UCIOJb30BaTh MPUEMBI JOTMUYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHMIA:
pPacKpbhIBaTh CMBICT XUMUUYECKUX TOHSATUM (BBLACIATh UX XapaKTEpPHbIE MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C JAPYTUMU TIOHSATUSIMH), HCIOJIb30BaTh  MOHSITHUS
JUIs OOBSCHEHUS! OTNEJIbHBIX (DAKTOB U SIBJICHHM, BHIOUpPATh OCHOBAaHUS U KPUTEPUU
JUISL KacCU(UKAIMM XUMUUYECKUX BEIIECTB M XUMHUUYECKUX PpEeakIui, yCTaHaBIMBATh
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4Y€HUS, CTPOUTH JIOTUUECKHUE
paccyxaeHus: (MHAYKTUBHBIC, JEAyKTUBHBIC, [0 aHAJOTWHU), JeJIaTh BBIBOJLI WU
3aKJIFOYCHUS

yMEHHE TPUMEHATh B TIPOIlECCE TO3HAHUA TOHATUA (TPEAMETHBIE U
MeTanpeIMeTHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJICNIU, HCIIOJIB3yEeMbIE B XUMMH,
npeoOpa3oBbIBaTh MIMPOKO TPUMEHSEMbIE B XUMHH MOJICIbHBIC MPEICTABICHUS —
XUMUYECKHUI 3HaK (CUMBOJI 2JIEMEHTA), XUMHUYeCcKas popMysia U ypaBHEHUE XUMUYECKOM
peaKIuu — MpU PelIeHUH y4eOHO-TI03HABAaTENIbHBIX 33/1a4, C YYETOM ITUX MOACIBHBIX
MPEJCTABICHUN BBISBISIT U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX
O0OBEKTOB — XHUMHYECKHX BEIIECTB W XHMHUYECKHUX pEaKIui, BBIABISATH OOIIHE
3aKOHOMEPHOCTH, TMPUUYMHHO-CJEICTBEHHbIE CBA3W M MPOTUBOPEUUS] B HM3Y4AEMBIX
poIeccax U sIBIICHUSX.

Ba3oBble uccieaoBaTebCKHe 1eMCTBUSA.

YMEHHME UCIIOJb30BaTh IIOCTABJIICHHBIE BOINPOCH B KadyeCTBE HWHCTPYMEHTA
MO3HAHMS, & TaK)KE B KauyeCcTBE OCHOBBI JIsI (POPMHPOBAHMS THUIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpETeHHE ONbITa IO IUIAHUPOBAHWIO, OpraHU3alldd W  MPOBEICHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE Ha0JI01aTh 32 X0JIOM IIPOIIECCa, CAMOCTOSTEIIHHO
IIPOTHO3UPOBATH €r0 PE3yIbTaT, POPMYITUPOBATH OOOOIICHUS U BRIBOIBI IO PE3yIbTaTaM
MPOBEIEHHOTO OIbITA, UCCIIEAOBAHMS, COCTABIATh OTUET O MPOJICIaHHON padoTe.

Pabora ¢ undpopmaumeii:

yYMEHHUE BBIOWPATh, aHATU3UPOBATH M HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3ITAYHBIX
BUJIOB W (OpM TMpeACTaBICHHS, MOJY4aeMyl0 U3 pa3HBIX HCTOYHUKOB (HAy4dHO-
MONYJISIpHAsT JTUTEpaTypa XUMHYECKOIO COJEpIKAaHUSI, CIIPABOYHBbIE MOCOOUS, PECYPCHI
NutepHera), KpUTHYECKH  OIEHUBATh MPOTHUBOPEUMBYID W  HEJOCTOBEPHYIO
uH(popMaIuio;

YMEHUE TPUMEHSATHh pa3IMYHbIE METOJbl W 3alpoChl NpPU MOUCKE U OTOOpE
MH(pOpPMALIMKU U COOTBETCTBYIONINX IAHHBIX, HEOOXOAUMBIX ISl BBITIOJHEHUS YUEOHBIX U
MO3HABATEIBHBIX 3aJlady OMNPENEIEHHOr0 TUMNA, NPUOOpPETeHHE OmbiTa B 00JacTU
UCIIOJIb30BaHUsl MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJIaJICHHUE
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KyJbTYPOU aKTUBHOT'O UCIIOJIB30BaHUS PA3IMUHBIX TIOMCKOBBIX CUCTEM, CAMOCTOSATEIIBHO
BBIOMpaTh ONTHUMAJIbHYIO (OpMy TpeAcTaBieHUs WHOOpPMAMK M WLIIOCTPUPOBATH
pelraeMble 3a7a4i HECIOKHBIMU CXeMaMu, TuarpaMMamu, IpyruMu ¢popmamu rpaduku
1 MX KOMOMHAITUSIMU,

yMEHHE  UCIOJh30BaTh W  aHAJU3UpPOBATH B  Tpolecce  ydyeOHOM U
HCCIIEIOBATEILCKON  JIeITeIbHOCTH HWHGOPMALUI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJILCKOI0 XO34MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEIbI.

KoMMyHuKaTUBHBIE YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBUSI:

yMEHHUE 3aj[aBaTh BOMPOCHI (B XOje auanora u (Wik) JUCKYCCHUU) MO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POPMyYITHPOBATH CBOU MPEJJIOKEHUSI OTHOCUTEIHHO BBITIOJHECHUS
MIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHrue OmbITa MPE3CHTAIMU PE3YJIbTATOB BBITIOJHEHHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHOW pabOThI TO MCCIIECIOBAHHIO
CBOMCTB BEIECTB, yUeOHOTO NMPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IIO3HABATEIBHOW U
UCCJIEIOBATEIILCKOM JIEATEIIBHOCTH MPU PEIISHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (00CYXaeHUsI, 0OMEH MHEHHUSIMH,
«MO3rOBbI€ IITYPMbD», KOOPJAUHALIMS COBMECTHBIX JCHCTBUH, ONpECICHUE KPUTEPUEB
IO OIIEHKE KaueCTBa BBITIOJIHEHHOUN pabOThI U APYTHE);

PeryasiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIE JeHCTBUS:

YMEHUE CAMOCTOSITENIbHO ONPEACNATh LEJId JESITENbHOCTH, IIJIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJUPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeNIbHOCTh, BBIOMpaTh Hambosee 3(PGEeKTUBHBIC CHOCOOBI pEIICHHS YYCOHBIX M
NO3HABATENbHBIX 3374, CAMOCTOSITEJIbHO  COCTAaBISATh WM  KOPPEKTUPOBATH
MPEIIOKEHHBIA aJTOPUTM JEHCTBUM NPU BBIIOJIHEHUM 33JaHUN C YYETOM IOIYUYCHUS
HOBBIX 3HAHUN 00 H3ydyaeMbIX OOBEKTaxX — BEHIECTBAX M PEAKIUAX, OIICHUBATH
COOTBETCTBHUE MOJYYEHHOTO pPE3yibTaTa 3asBJICHHOW LIE€JIM, YMEHHUE HCIOJb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, MIPEjIaraéMble B YCIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOEHUIO OOS3aTEIBLHOIO COJEpKaHMUs,
YCTaHOBIICHHOTO JTaHHOHW (penepanbHON paboueld mporpaMMOl, BBICISIOT: OCBOCHHBIC
OoOydJaromMMICS Hay4YHbIC 3HAHUS, YMEHUS M CIOCOOBI JCHCTBHH, crHernupuyecKue
JUIST TIpeAMETHON oOnactu «XUMHS», BUJIbBI JACATEIBHOCTH MO TOJYYEHHUIO HOBOTO
3HaHUS, €ro UHTEPIpPETaAlUU, MPEeoOPa30BAHUIO U IPUMEHECHUIO B PA3IUYHBIX YUEOHBIX
Y HOBBIX CUTYaIUsX.

K koHmy oOyueHus B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUI:
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pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX IIOHATHUH: aTOM, MOJEKYJa,
XUMHYECKUI 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJHOPOJHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHTENIbHAasg AaTOMHAas M MOJIEKYyJApHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MacCcoBas JOJISI XUMUYECKOTO dJIEMEHTA
B COCAMHEHWU, MOJISIPHBIM  O0O0BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPULIATETLHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasl peaklusi, KiacCUpUKALIHs
pEeaKIuii: peakuuy COCAUHEHHUS, PEAKIMU PA3JIOKEHUS, PEaKIUU 3aMEIIEHUs], PEaKIINU
0o0OMEHa, 9K30- U HHAOTEPMHUUYECKUE PEAKIUHU, TEIUIOBON 3P(HEKT peakuuu, sIpo aroma,
AJNIEKTPOHHBIN CclOM aroma, aroMHas OpOuTalb, PaJAUYyC aToMa, XUMHUYECKasl CBS3b,
noJIsipHass W HEMOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHWOH,
pacTBOp, MaccoBas J10Jig BellecTBa (IIPOLIEHTHAsI KOHLIEHTpAIsl) B paCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MTOHATUN U IPUMEHATH 3TU
MOHATHS TIPY ONUCAHUU BEILIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JJI COCTaBJeHUS (QOpMyN BEUIECTB U
YPABHEHUN XMMUYECKUX PEAKIUN;

OTIPENICNIATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIUHCHHSX, CTCTICHb
OKHCJICHUS JJIEMEHTOB B OWHAPHBIX COCIUHECHUSX, TMPUHAIJICKHOCTh BEIIECTB
K OINpeAeN€HHOMY KJIacCy CO€IWHEHUH 1o (opmynaMm, BHA XUMHYECKON CBsI3U
(KOoBaJICHTHAsI M HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpeiBaTh cMbIci [lepuonuueckoro 3axkona [I.M1. MenzaeneeBa: 1eMOHCTpUPOBATh
[IOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB XMMHYECKUX JJIEMEHTOB OT HX
nonoxxkeHuss B llepuoauyeckoil cuctemMe, 3aKOHOB COXPAaHEHUS MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

OMKCHIBATh W XapaKTepH30BaTh TabmuuHyio ¢opmy llepuoanueckoil CHUCTEMBI
XUMUYECKUX AJIEMEHTOB: pa3/inyaTh MOHATHS «IJ1aBHas noArpymnna (A-rpymnma)» u
«miobounas moxrpynna (b-rpynma)», Maible W OOJBIIME TEPHOIbI, COOTHOCHUTH
o003HaueHus, KOTOpble UMEIOTCsl B Tabmmie «llepnoamueckas cucreMa XUMHUYECKHUX
aneMmeHToB [[.MI. MeHneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsia  sapa, oOOIIee YHCIO BJIEKTPOHOB U
pacrpeeneHue ux Mo JIEKTPOHHBIM CII0SIM);

KIacCu(UIMPOBATh  XMMHYECKHE  DJIEMEHThI, HEOPraHW4YeCKHe  BEIIECTBa,
XUMUYECKHE peakuuu (10 YUCIAYy U COCTaBy YYAacTBYIOIIMX B pEaKIUU BEIECTB,
o TeroBoMy 3 dekTy);

XapaKTepru30BaTh (OMUCHIBATH) OOINE XUMUYECKAE CBOMCTBA BEIIECTB PA3TMIHBIX
KJIACCOB,  NOATBEPXJas  ONHWCAHWUE NPUMEPAMU  MOJIEKYJSPHBIX  YPaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTABA,
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX IPEBPALLICHUN B PA3JIMYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYK) MOJIEKYJSIPHYIO W MOJISIPHYK) MacChl BEIIECTB,
MacCOBYIO JIONI0 XMMHUYECKOrO 3J€MEeHTa Mo (OpMYJIe COECIUHEHUS, MACCOBYIO JOJIIO
BEIIIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
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MPUMEHATH OCHOBHBIE ONEPAIIMUA MBICIUTEIBHON I€SITEIBbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTeMaTH3alMIo, KIacCU(UKAIIUIO, BBISIBICHUE MPUYMHHO-
CIEICTBEHHBIX CBSI3€M — ISl M3YyYEHUS CBOWMCTB BEIIECTB M XMMHYECKUX PEAKIUM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MIO3HAaHUs — HAOJI0/IeHUE, U3MEPEHNE, MOICIUPOBAHUE,
AKCTIEPUMEHT (peaJIbHBIM U MBICIICHHBIN);

CJIeIoBaTh MpPaBWJIaM IOJIb30BAHUS XMMHYECKOM MOCYI0il u 1abopaTOpHBIM
o0opyaoBaHMEM, a TakXke IMpaBuwiaM oOOpalleHus C BEIECTBAMU B COOTBETCTBHUU
C UHCTPYKIIUSIMU TI0 BBITIOJTHEHUIO JTaOOPATOPHBIX XUMHUECKUX OIBITOB IO MOJYYCHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPENECIEHHON MACCOBOM JOJIEW pACTBOPEHHOTO BELIECTBA, IIJIAHUPOBATH U
NPOBOAUTh XUMHYECKHE DKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB WIEIOYEH U
KHCJIOT ¢ TIOMOUIBIO MHAMKATOPOB (JIakMycC, (heHoI(TaTenH, METUIOPaHX U APYTHeE).

K xonmy oOyuenuss B 9 kJjacce npeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypPOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIONTUXCS YMEHUI:

PacKphIBATh CMBICIT OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN SJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUUYECKas PpPEaKUUs, XUMHUYECKas
CBsI3b, TEIIOBON 3P (DEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, IIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs] JIMCCOIMAIUS, PEaKIUu HOHHOTO oOMeHa,
KaTajau3aTtop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTAHOBJICHHE, AJIIOTPOMusi, aM(OTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAas,
MOHHAsl, METAJUIMYECKAs), KPUCTAJUIMUECKAsl PEIIETKa, KOPPO3Usl METAJJIOB, CIUIABBHI,
CKOPOCTh XHMHYECKOM peakuu, IpeaesbHo pomycruMas KoHueHtpamus [IJK
BEILECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATUA U MPUMEHSITHITU
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILICHUII;

MCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJICHHS (POpPMYN BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEaKIINN;

ONpeAensTh BAaJCHTHOCTh M CTENEHb OKUCICHHS XHMHUYECKUX DJIEMEHTOB
B COCAMHEHMSX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy COoeAMHEeHW mo (opmynam, BUJ XMMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKasi)) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHA [0 XUMHUYECKOU
dbopmMyre, xapakTep cCpeabl B BOJHBIX PACTBOPAaX HEOPTaHWUYECKUX COCAUHEHUH, THII
KPHUCTAJUIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbIci  llepuonmueckoro  3akona JI.MI. MenneneeBa wu
JIEMOHCTPUPOBAThH €ro MOHUMAaHUE: OMUCHIBATh M XapaKTepU30BaTh TaOIUUYHYIO (hopMy
[lepronnyeckold CHCTEMBI XHMHUYECKUX OJJIEMEHTOB: Pa3JIM4aTh IOHATHUS «TJIABHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U OoJbIINE
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MEePUObl, COOTHOCUTH O0O3HAYECHUS, KOTOPHIE UMEIOTCS B MEPUOJUUYECKON TabiHIle,
C YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB U
3apsi siApa, 00IIee YUCIIO AIEKTPOHOB M PACIPEICICHHE UX IO JIEKTPOHHBIM CJIOSM),
OOBSICHAITH 00IIIME 3aKOHOMEPHOCTU B U3BMEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUN
B IIpejiesiaX MaJibIX MEPUOOB U TJIaBHBIX MOATPYIIN C YYETOM CTPOSHUSI UX ATOMOB;
KJIacCUUIUPOBATh XUMUUYECKHE  DJIEMEHTHI, HEOPraHMYeCKHWE  BEIIEeCTBa,
XUMUYECKHE peakiuuu (10 YUCIYy U COCTAaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
0 TeTI0BOMY 3 (PEKTY, MO0 UBMEHEHHUIO CTETICHEW OKUCIICHUS XUMUUECKUX 3JIEMEHTOR);
XapaKTepU30BaTh (OMUCKHIBATH) OOIIHE U crieU(PUIECKUEe XUMUYECKUE CBOMCTBA
MIPOCTHIX M CJIOKHBIX BEIIECTB, MOJATBEPXKasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKITU;

COCTaBJISITh ypPaBHEHUS JJICKTPOJUTUUECKON TUCCOLMAIMKU KHUCIOT, IIEJIoYel u
COJICH, TOJHBIE M COKpalI€HHbIE YpPaBHEHHS pPEaKIMi HMOHHOTO OOMEHa, ypaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHNE IEHETUUYECKONU CBSI3U MEXY BEIIECTBAMHU
Pa3INYHBIX KJIACCOB,;

PacKpbhIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOKHOCTH
NPOTEKAaHUsI XUMHYECKHUX IPEBPALIEHUN B PAa3IMYHbIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDPHYO M MOJISIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOT'0 3JieMeHTa 1o ¢GopMysie COeAUHEHUSI, MAaCCOBYIO JOJIIO
BEILECTBA B pacTBOPE, MIPOBOJAUTH PACUETHI [0 YPABHEHNUIO XUMUUECKON PEAKIINH;

coONIoaTh TMpaBujia TOJIb30BAHUS XUMUYECKON TOCYI0il U 1abopaTOpHBIM
o0opyZoBaHMEM, a Tak)Ke IMpaBuja OOpalieHUss C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU TI0 BBITIOJTHEHHIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJTYYCHHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIECTB (aMMHUaKa U YTIEKUCIIOTO rasa);

MPOBOJNTh PEAKIMU, MOJITBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEI[ECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpUA-, OpomMua-, MOIUI-, KapOoHAaT-,
docdart-, cunukar-, cyiabdar-, TMAPOKCUI-UOHBI, KATHOHBI AMMOHUS U MOHBI N3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJIHBIX paCTBOPAaX HEOPraHUUYECKUX BEUIECTB;

MIPUMEHSTH OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN AEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHeHHE, O0O0OOIIEHNE, CHUCTEMATU3AINI0, BBIABICHUE MPUYMHHO-CICICTBEHHBIX
CBSI3€M — I M3YYEHHsS] CBOWCTB BEIIECTB M XUMHUYECKHX PEaKLHM, €CTECTBEHHO-
Hay4YHbIE METOJIbI TTO3HAHUS — HAOJIIOJICHUE, U3MEPEHHE, MOJICTUPOBAHNE, IKCTICPUMEHT
(peasibHbBIN U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanpHas padouas nporpamma | Xumus. 8-9 kmaccel (0a30BbId YPOBEHB)

8 KJIACC
HaumenoBanue
No KonunuectBo OcHOBHbIE BUJIBI ICSTEILHOCTH
pa3aesnoB U TEM Conepxanue oOydeHust
n/m 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHSITUSA

1.1

XUMHUA — BaKHas
0071aCThb
€CTECTBO3HAHUS U
MIPAKTAYECKOU
JIeSITeIbHOCTH
YyejJoBeKa

5

[Ipeamer xumuu. Posib XuMHU B KU3HH
4eJIOBeKa. XUMHUS B CUCTEME HayK.

Tena u BemiecTBa. du3nueckue cBOMCTBA
BEIIIECTB. ArperaTHOe COCTOSTHUE
BeniecTB. [IoHsATHE 0 METOaX MO3HAHUS
B XUMUH. YHUCTHIE BEILIECTBA U CMECH.
CniocoObI pa3aesieHus: CMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOM MOCYI0M,

C IpaBUJIaMHU PabOTHI B JTaOOPATOPHH U
pueMaMu 0OpaIIeHHs ¢ 1a00paTOPHBIM
000pyTI0BaHHUEM.

duznyecKkue CBOMCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

1 HEMETaJIOB.

CnocoObl pazaeneHus: cMecei
(punbTpOBaHUE, BHIIAPUBAHUE,
JTUCTUJUISIUS, XpoMaTorpadust).

PackpbiBaTh CMBICIT U3y4aeMbIX TTOHSITUH.
PackpriBaTh poib XMMUU B IPUPOJIE U
’KU3HM YeJIOBeKa, €€ CBA3b C IPYTHUMU
HayKaMmu.

Paznuyars uncThIe BeNecTBa U CMECH;
OJIHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars pusznueckrue 1 XUMHUYECKHE
SIBJIICHHUSL.

CrnemoBaTh aJITOPUTMaM MCIIOJIH30BAHMS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HaOJII0JICHUS ¥ SKCTIEPUMEHTA.
Hab6mronaTh v onuchiBaTh OOBEKTHI

MIpY MPOBEJICHUHU JIEMOHCTpALIUI U
71a00pAaTOPHBIX OMBITOB IO H3YICHHUIO
(bU3HUECKIX CBOMCTB BEIIECTB, CITOCOO0B
pa3aesieHUus CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKUN IKCTIEPUMEHT
MIpY pa3AeiICHUN CMecel (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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denepanpHas padouas nporpamma | Xumus. 8-9 kmaccel (0a30BbId YPOBEHB)

Jlabopamopnvle onvimuvl:

N3yyenue u onvcanue Gu3nIecKux
CBOICTB 00pa310B HEOPTAHUUECKUX
BELIECTB.

N3yyenue cnocoOoB pa3jiesieHus cMecen
(C MOMOIIIBIO MAarHuTa).

IIpaxmuueckue pabomul:

Ne 1. TlpaBuiia paGoThl B 1a0OpaTOpUu U
npuéMbl 0OpalieHus ¢ 1adbopaTopHbBIM
000py1I0BaHHUEM.

Ne 2. Paznenenue cmeceli (Ha mpumepe
OUYMCTKH MOBAPEHHOM COJIN)

paKTUYeCcKOil paboTbr Ne 2.

CnenoBaTh npaBujaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1ab0paTOpHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaABUIIaM
oOpalieHus ¢ XMMUYE€CKUMHU BEIIeCTBAMHU
B COOTBETCTBUM C MHCTPYKIIUEH

MIPU BBITTOJTHEHUH TTPAKTUUECKOM

pabotsl Ne 1.

BricTpanBaTh pa3BEpHYTHIC MMCHMECHHBIC
U YCTHBIE OTBETHI C OMOPOM

Ha nHQpOpMaIMIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN ITOHSITUUHBIN
anmnapar Kypca XUMHUHU

1.2.

BemectBa n
XUMHYECKUE
peaxkiuu

15

ATOMBI U MOJNEKYJbl. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE
BellleCTBA. ATOMHO-MOJIEKYJIIPHOE
yUEHHE.

Xumuueckast popmyna. BareHTHOCTB
ATOMOB XHUMHUYECKUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XMMAYECKOTO 3JIEMEHTA
B COCJIMHEHUH.

OmnpenensiTe TPU3HAKH XUMUYECKHUX
peaKInii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYIITHOCTh (PUBUYECKHUX U
XUMHYECKHUX SBICHUN C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHHUSI.
KnaccudunupoBaTh XuMu4yecKkue
peakiuu (1o YUCIy U COCTaBy
pearupyommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBisaTh GHOpMyITbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTHU M OTIPEIEIATh
BaJICHTHOCTH 10 (pOpMYyIIaM BEIIECTB.
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denepanpHas padbouast nporpamma | Xumusi. 8-9 kiacchl (0a30BbIii ypOBEHB)

KomnuectBo BemectBa. Monb. MonspHas
Macca. B3anMocCBs3b KOJIMYECTBA, MACChl
Y YUCJla CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCIMHEHUU.

DU3UYECKUE U XUMHYECKUE SIBJICHUS.
XuMuUeckas peakius u €€ mpu3HaKu.
3aKOH COXpPaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUS.
Knaccuduxaiys XuMUUeCKUX PEaKIInii
(coenuHeHuUs, pa3oKEHUs, 3aMEIIICHNUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

duznueckue CBOKWCTBa 00pas3IoB
HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HEMETAJIOB.

OO0pa3ipl BEMIeCTB KOJIUYECTBOM 1 MOJIb.
dusnyeckue ABiIcHUs (TIaBJICHUE BOCKA,
TastHUE JIbJA, PACTUPAHUE caxapa

B CTYNKE, KUIICHUE U KOHJICHCAIUS
BO/IbI).

XUMUYECKHe ABICHUS (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEJHOW MPOBOJIOKH,
B3aMMOJICVCTBUE COJIbI MJIU MEJa

C COJIIHOW KHUCJIOTOM ).

Habnronenne npu3HakoB MPOTEKaHUS

PaccraBnsiTe K03 ULIHEHTHI

B YPABHEHUSIX XUMUYECKUX PEAKIIHM.
Ha6monats u onuceiBaTh 00BEKTHI

IIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIIEHUS 110 (hOpPMYJIaM
XUMUYECKUX COCTMHEHUN U YPaBHCHUSIM
XUMHUYECKUX PEaKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHbIC
METO/IbI IO3HAHUS (B TOM YHUCTIE
Ha0JI0/ICHNE, MOJICTMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTEpaIiuu
MBICTUTENBHOMN AEATETbHOCTH
(cpaBHEeHUe, KIaccupUKaIms)
BricTpanBaTh pa3BEPHYThIE MMCHMEHHbBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha nHpoOpMaNKIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
HCTI0JIb30BATh U3YUYECHHBIN MOHATHHHBIN
amnmnapar Kypca XUMUU
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denepanpHas padbouast nporpamma | Xumusi. 8-9 kiacchl (0a30BbIii ypOBEHB)

XUMHYECKUX PeaKUUi (pa3ioxKeHue
caxapa, B3aUMOJICHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUJIOM Oapusi, IOJydyeHue
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HAarpeBaHUU, B3aUMO/ICHCTBHE
xenesa ¢ pactBopom cos meau (11).
OnbIThI, WIITIOCTPUPYIOIINE 3aKOH
COXpAaHEHUS MaCCHhI.

JlabopamopHvie onvimbi:

Coznanue mojieneit MOJIeKyI
(ILIapOoCTEP>)KHEBBIX).

Onucanune GU3NIECKUX CBOMCTB
00pa3iioB HEOPraHMYECKUX BEIIECTB —
METaJJIOB U HEMETAJIJIOB.
Ha6monenue ¢puzndeckux (TuiaBiaeHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBeYH, MPOKATMBAHUE METHON
MIPOBOJIOKH ) SIBJICHUIA.

Habmonenue u onvcanve npu3HaKkoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCCHhI
BEILIECTB, MOJIIPHOM MacChl, MacChl

BCIICCTB, MaCChl M KOJIMYCCTBA BCIICCTBA,

MacCOBOM JIOJIM XUMHYECKOTO JIEMEHTA
1o opmMyJie COCTUHCHHUS;
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denepanpHas padbouast nporpamma | Xumusi. 8-9 kiacchl (0a30BbIii ypOBEHB)

I10 YPpaBHCHUAM XUMHYCCKUX peaKHHfII
KOJIN4YCCTBA, MAaCChI BCIIICCTBA

I10 U3BCCTHOMY KOJIMYCCTBY, MACCC
PE€arcHTOB UJIHU ITPOAYKTOB PCAKIINU

Uroro mo pazgeny 20

Pa3nen 2. BaxxHeiiine npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

2.1 | Boznyx. Kucnopos. 6 Bo3nyx — cmech razoB. CoctaB Bo3niyxa. | Mcrnosib30BaTh XUMHYECKYHO CUMBOJIUKY
[lousitue Kucnopos — anemeHT u npoctoe JUTsL COCTaBIIeHUsT (POpMYJT BEIIECTB,
00 okcuax BenecTBo. Haxoxaenue kuciopoaa MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX

B IpUPO/JIe, PUBNICCKUE I XUMUICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenune kuciopoaa. Crocoob
MOJIYYEeHHSI KUCJIOPO/ia B Tab0paTOpuu U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucnopoja B rpupoje. O30H —
AJUTOTPOIHAS MOAU(PUKALIUS KUCIOPOIA.
TennoBoit 3phekT XuMHUUIECKOM peakIu,
TEPMOXUMUYECKUE YPAaBHEHUS, IK30-

Y SHIOTEPMUYECKUE PEAKIIUU. TOIINBO:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJIEHHE TTapHUKOBOTO d(PekTa,
pa3pylIeHre 030HOBOT'O CJIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpe/ienenne coaepKaHus
KHCJIOPOJa B BO3TyXe

[Tonyuenue, cobupanue, pacro3HaBaHUE

PEaKIii ¢ y4acTHEM KHCIIOPO/Ia.
XapakTepu30BaTh (OMUCHIBAThH) COCTAB
BO371yXa, ((U3UICCKUE U XUMHYUCCKHEC
CBOICTBA KHCIIOPO/Ia, CIIOCOOBI €T0
TIOJTy4eHUS], TPUMEHEHUE U 3HAUCHUE
B TIPUPOJIC ¥ JKU3HU YETIOBEKa.
CpaBHUBATH peaklliy TOPEHUS U
MEJIEHHOTO OKUCIICHHSI.

OOBSICHATH CYITHOCTH IKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B 1abopaTopuu mpu
UCIIOJIb30BAaHIHM XUMUYECKOH MTOCYIBI U
000OpyI0BaHMS, a TAK)KE MPABHIIAM
oOpalieHus ¢ TOPIOYNMU BEIIECTBAMH.
[ImarmpoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMHYECKUE SKCTICPUMEHTHI,
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Y U3y4E€HHUE CBOMCTB KUCIOPOJa.
HaGnronenue B3auMo1eicTBHS BEILIECTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPESHUS
(moxkapa).

JlabopamopHhuiii onvim:

O3HakomIleHHe ¢ 00pa3aMu OKCUIOB U
OMKCAaHUE UX CBOMCTB.

Ilpakxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHUCIIOPO/ia, U3yYEHHUE €T0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHOW MaccChl KMCI0pOJia U
030HA HA OCHOBAaHUH aTOMHOM MaccChbl
XUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BELIECTBA

10 YpaBHEHUSIM XUMUYECKUX PEAKIIHI

MIPOBOUTH HAOIOJCHUS, IeTIaTh BHIBOIBI
MO pe3yJibTaTaM IKCIEPUMEHTA

IIPY IPOBEICHUH JTA0OPATOPHBIX OTIBITOB
U TIPAKTUYECKOUN paboTBhI.

BBIMUCIIATH KOTMYECTBO BEIICCTRA,
00BEM raza no Gopmysnam.

YuacTBOBaTh B COBMECTHOM padoTe

B TpyTIIC.

BricTpanBaTh pa3BEpHYTHIC TMCHMECHHBIE
U YCTHBIC OTBETHI C OTIOPOH

Ha nHQpOpMaIMIo U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VICIIOJIb30BATh U3YYEHHBIN ITOHSATUUHBIN
anmnapar Kypca XuMUU

2.2

Bopopoa. Ilonsitue
0 KHCJIOTaX U COJISIX

Bogopon — aneMeHT u nmpocTtoe
BelecTBo. HaxoxneHnue Bogopo/ia

B IIpUpo/ie, GU3NICCKHEC U XUMHUUCCKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciotel u conu.
MosnspHblit 00bEM Ta30B. Pacuérel

M0 XUMHUYECKUM YpaBHEHUSM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbiBaTh CMBICT M3y4aeMbIX TOHATUN
Y IPUMEHATH 3TU MOHATHS NIPU ONHCAHUU
CBOWCTB BELIECTB U UX IPEBPALCHUM.
XapakTepu30oBaTh (OMUCHIBATH)
bu3nUecKre U XUMUYECKUE CBOMCTBA
BOJIOPOIa, CIIOCOOBI €r0 MOJY4YECHHUS,
MIPUMEHEHHE.

Cobupath puOOp 115l HOTYUESHUS
BOZOpOAA.

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHuE BOJIOPO/A.
B3aumopelicTBre Bo1opoaa ¢ OKCUI0M
menu (II).

JlabopamopHuviii onvim:
BzaumopaeincTBrue KUCIOT ¢ METalJIaMU.
Ilpaxmuueckas paboma:

Ne 4. Tlonyyenue u cobupanue BoJ10poia,
U3y4YECHHUE €ro CBOUCTB.

Buviyucnenus:

00BbEMa, KOJIMYECTBA BEIIECTBA I'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIeHUsT (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLMH C Y4aCTUEM BOJIOPOA.
BBIMHCIIATE MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00HEM rasa,
Maccy BEIIeCTBa,;

[TpoBOIUTE pacy€Thl 0 YpaBHCHUSM
XUMHYECKUX PEAKIIMiA: KOJIMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
VI TIPOJTYKTOB PEaKITHH.

CrnenoBath nmpaBuiiaM 0€30TMaCHOM
paboTHI B TaOOpaTOPUU TIPU
UCTIOJI30BAaHUH XUMHYECKOH IMOCY/IBI U
00OpyIOBaHUS, a TAKXKE TpaBUIaM
oOpaIeHus ¢ TOPIOYMMH BEIECTBAMH

B OBITY.

[TraHupOBaTh U OCYIIECTBIATH Ha
NPAaKTHKE XUMHUYECKHUE IKCTICPUMEHTHI,
MIPOBOIUTH HAOIIOACHUS, IEJIaTh BHIBOIBI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe
B IpyIIIe

2.3

Bopa. PacTBopbl.
IloasaTue
00 OCHOBaHUAX

dusnueckue cBoiicTBa BoAbl. Boma kak
pacTBOpUTENb. XUMHUYECKHE CBOWMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT U3y4aeMbIX MMOHSITHN
Y IPUMEHATH 3TU NOHATHS MIPU ONUCAHUU
CBOWCTB BELIECTB U UX MPEBPALCHUM.
XapakTepu3oBaTh PU3NUECKUE U
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PacTtBopsl. Pose pacTBOpOB B Iipupoae u
B ’KM3HU 4YeJoBeKa. KpyroBopot Boibl
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ.
Haceliiiennbie ¥ HEHACHIIIEHHbBIE
pactBOpbl. PAaCTBOPUMOCTH BEIIECTB

B BoJIe. MaccoBas J10J151 BEIIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpeHue BeleCcTB ¢ pa3IndyHOU
PacTBOPUMOCTBHIO.

BzaumonericTBre BOJIBI ¢ METAITIAMU
(HaTpUEM M KaJIbIUEM).
HccnenoBanue pacTBOPOB KUCIOT U
1IEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
UccinenoBanme 0cOOEHHOCTEN
paCTBOPEHUS BEMIECTB C PA3JIUYHON
pPacTBOPUMOCTBIO.

[IpurotoBieHne pacCTBOPOB

C OpENEIIEHHOW MacCCOBOM JOJIEH
pPacTBOPEHHOI'O BEIIECTBA.
IIpakmuueckas paboma

Ne 5. IIpuroToBneHne pacTBOPOB

C OMpeaeIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B IPUPOJIHBIX Mpolleccax.
CocTaBiaTh ypaBHEHUS XUMUYECKUX
PEAKLMHU C YYaCTUEM BOJBI.

OOBSACHATH CYITHOCTb SKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOJIHBIX BOJI, CHOCOOBI OUYUCTKH BOJIbI
OT MPUMECEH, MEPHI 10 OXpPaHe BOJT

OT 3arpsi3HEHUS.

[TmanupoBaTh M OCYIIECTBIATH

Ha TPAaKTHKE XUMHYCCKUE
AKCTIEPUMEHTHI, TPOBOIUTH HAOTIOICHUSI,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MTPOBEACHUU
71a060paTOPHBIX OMBITOB U MPAKTHYECKON
paboTHI.

CrnemoBath npaBmiiaMm 0e€30macHON
paboThI B 1abopaTopuu NMpu
UCIOJIb30BAaHMHM XUMUYECKOH MOCYIbI U
000pya0BaHMUS.

[TpoBOIUTE BRIUMCICHUS C TPUMEHEHUEM
MOHSTHS «MacCOBast IOJIsI BEIIECTBA

B PacTBOPEY.

BricTpanBaTh pa3BEPHYTHIC TMCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha H(pOpMaLMIO U3 yYEOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHUEM ITOHITUS «MAacCoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BaTh U3YUYCHHBIN NOHATUNHBINA
arrapar Kypca XuMHUH

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COeIMHEHUH

11

Knaccudukanus HeopraHu4eckux
coenunennit. Oxcuapl. Knaccudukanus
OKCHJIOB: COJIe00pa3yrolue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
HecoseoOpasytomue. HoMeHkiaTypa
okcuioB. Du3nuecKre U XUMUICCKHE

cBoMcTBa OKCUIOB. [lomyueHne okcumoB.
OcHoBanus. Knaccudukamuss OCHOBaHUM:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenxkmarypa ocHoBanuil. Pusnyueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUIA.
[losmmydyeHnue OCHOBaHUU.

Kucnotel. Knaccudukanus Kucior.
Homenxkiatypa kucinor. @usndeckue
A XUMHYECKHUE CBOMCTBA KUCIOT. Psn
aktuBHOCTH MeTtaiuioB H.H. bekeTona.
[lonydyeHue KucCioT.

Conu. HomeHnkiatypa cosneil.
OuU3N4YECKUE U XUMUUYECKHE CBOMCTBA
conei. [lonyuenue comeil.
['eHeTnueckas CBA3b MEXAY KJIaCCaMHU
HEOPraHWYECKNUX COCNHEHUM.
Xumuueckuii IKCcnepumenm:
Jlemoncmpayuu:

KnaccudununupoBath uzydaemsbie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTaBisaTh GOpMYITBI OKCHIOB, KHCIIOT,
OCHOBaHHUM, COJICH U HA3BIBATh UX

10 MEXTYHAPOTHON HOMEHKIIATYpeE.
[TporHo3upoBaTh CBOMCTBA BEIIIECCTB

Ha OCHOBE OOITUX XUMHUYECKHX CBOMCTB
U3YYCHHBIX KJIACCOB/TPYIII BEIICCTBR,

K KOTOPBIM OHH OTHOCSITCSL.

CocCTaBIsITh MOJICKYJISIPHBIC YPaBHEHUS
PEaKINii, HIUTFOCTPUPYIOIIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYEHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, a TaKXe
MIOJITBEPIKIAIOIINX TeHETHYECKYIO
B3aMMOCBSI3b MEK/y HAMH.
[Tpon3BOIUTH BHIYUCICHUS

M0 YPABHEHHSIM XUMHYECKUX PEAKIIUM.
[TImarnpoBaTh ¥ OCYIIECTBIATH

Ha TPAKTUKE XUMHYECCKUE
OKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHHS,
JIeaTh BHIBOJIBI IT0 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUHN
71a00paTOPHBIX OIBITOB U TPAKTUYECKUAX
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OO6pa31ibl HEOPraHUYECKUX BEUIECTB
pPa3IUYHBIX KJIACCOB.

OnbITHI, WUTIOCTPUPYIOIIUE XUMUYECKHE
CBOMCTBA KJIaCCOB HEOPraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

OnpeneneHue pacTBOPOB KUCIIOT U
HIEJI0YEH C MOMOIIBIO UHIUKATOPOB.
N3yyenue B3auMoAEHCTBUS KUCIOT

C METaJIJIaMH, pEaKINil HEUTpaTu3alnu.
B3aumopericreue pactBopa cepHOU
KHUCJIOTHI ¢ okcuaom meau (11).
[TonyueHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHEHNE OJHOTO METaIa APYTUM
U3 pacTBOpa COJIU.

IIpaxmuueckas paboma

Ne 6. Pemienue skcniepuMeHTaIbHBIX
3aJ1a4 o TeMe «BakHelne Kiaccel
HEOPraHMYECKUX COCTUHEHUIN».
Buviuucnenus:

10 YPABHEHUSIM XUMHUUYECKON PEAKLINU:
KOJIMYECTBA BEUIECTBa, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHTOB MU
MIPOAYKTOB PEAKIUN

paboT.

CrnenoBath npaBuiaaM 6€30macHOM
paboThl B 1abopaTopuu

IIPU UCTIOJIb30BAaHUH XUMUYECKOM
MOCYJIbI 1 000PYI0BAHMUS.
BricTpanBaTh pa3BEPHYThIE MIMCHMEHHBIE
Y YCTHBIE OTBETHI C OMTOPOU

Ha UH(pOpMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN ITOHATUUHBIN
anmnapar Kypca XUMHUHU

Hroro no pazgeny:
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Pasnen 3. Ilepnoanyecknii 3akoH u [lepuoguyeckas cucrema xumunyeckux 31eMenToB Jl. U. MennesieeBa. Ctpoenue
aToOMOB. XHMHYECKasl CBA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

3.1 | Ilepnonnueckwmii
3aKOH U
ITepnonnueckas
CHCTEMa
XUMUYCCKUX
3JIEMEHTOB

Ctpoenue aToma

J1. 1. Menpaeneena.

7

[TepBble MOMBITKU KJIacCUPUKAIIIU
XHMHUYECKUX AEeMEHTOB. IloHsTHE

O TPYIIAaX CXOJHBIX AJIEMEHTOB
(IIeI0YHBIC U IMIEIOYHO3EMEIbHBIC
MeTaJlIbl, TAJIOT€HbI, THEPTHBIE Ta3bl).
DNIEeMEHTBI, KOTOPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[Tepnognueckuit 3akoH. [lepuognueckas
CHCTEMa XMMHYECKHUX DJIEMEHTOB

J.1. MenneneeBa. KopotkonepuoaHas u
JUTMHHOTIEPHOTHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemenToB [[.1. Menneneesa. [leprobl
Y rpynibl. DU3NUECKUl CMBICIT
MOPSIKOBOTO HOMEPA, HOMEPOB NEepro/ia
Y TPYIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX
saep. M3oronbl. DnexkTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0UEK aTOMOB ITEPBBIX
20 XUMHYECKHUX IJIIEMECHTOB
[Teprognyeckor CUCTEMBI

JI.1. MenneneeBa. XapakTepuCTHKA
XHMHUYECKOI0 dJIEMEHTA

IO €T0 MOJ0XKEeHUI0 B llepnoanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHECHUSI paguyca

PackpbIBaTh CMBICI IEPUOIUUECKOTO
3aKOHA.

OrnuchIiBaTh CTPOCHUE TAOIUIIBI
«llepuoguueckas cucteMa XUMUYECKUX
aneMmeHToB .M. MenaeneeBay.
MoaenupoBarh CTpOEHUE aTOMA,
SHEPreTUUYECKUX YPOBHEN U MOIYPOBHEH
MIPY TTIOMOIIYA PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypanuii u 3JeKTPOHHO-
rpaduyeckux Gpopmyi.

[TosicHATH HU3UIECKHUI CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPHO/IA
Y TPYIIIIBI JJIEMEHTA.

XapakTepu30BaTh XUMUUECKUE IIEMEHTBI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KaTbLIUK
U UX COEIMHEHUS O MOJIOKEHUIO

B [lepnoanueckoii cucreme

JI.11. Menneneena.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaINnyCOB
aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) U UX COCIMHEHUIN

B ITpEJIEIaxX MaJbIX MEPHUOJIOB U TIIABHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAITNYECKHUX
CBOIACTB IO TPYIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepronnyeckoil CUCTEMBI XUMUYECKHX
3JIEMEHTOB ISl PA3BUTHS HAYKHU U
npaktuku. .. MenzaeneeB — yuéHbIU U
rpaX<JaHMH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruIpoKcHia IMHKA

C PaCTBOPAMH KUCJIOT U ILIEJIOYEH.
MopaenupoBanue CTPOSHUS MOJIEKYJT
IIPY [TIOMOILH PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX ¥ CTPYKTYPHBIX GOPMYII.
Tabnuua «llepuoguueckas cucrtema
XUMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol
O3HakomileHHE ¢ 00pa3aMy METaJIOB U
HEMETAJIOB

YyacTBOBaTH B COBMECTHOU paboTe

B [Iape WM TPyIIIE.

BricTpauBaTh pa3BEpHyThIE IUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHPOpPMaLIKIO U3 y4eOHUKA U IPYTUX
MCTOYHUKOB, B TOM uncie MHTepHeTa

3.2

XuMH4YecKas CBSI3b.
OKHUCIUTEIBHO-
BOCCTAHOBUTECIIHHBIE
peaxiuu

Xumnueckas cBsi3b. KoBasieHTHas1
(momnsipHas U HETOJSIPHAs) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. MloHHas cBs3b. CTeneHb
okucnenus. OKUCIUTEIbHO-
BOCCTaHOBUTEIbHBIE peakiuu. [Ipoiieccrl

PackppIBaTh CMBICIT U3y4aeMBbIX TOHATHH.
OnpenensTe BUI XUMUYECKOHN CBA3U

B COCJIMHEHUH.

MoaennpoBaTs CTPOEHUE MOJIEKYJT

IIPY ITIOMOIIA PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKucnuTenu U BOCCTAHOBUTEIH.
XUMHUYECKUN DKCIIEPUMEHT: U3y4YECHUE
00pa3IoB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHUIA [IMHKA C PACTBOPAMH KUCTIOT
U TIeJI0UYeH, TPOBEJICHNE ONBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTETLHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHL, WUTFOCTPUPYIOIINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUs, COCTUHEHHS )

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
J1s1 cocTaBiieHust GOpMyJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiiuii.
OnpeaensTh CTENEHb OKUCIECHHS aTOMOB
XUMHUYECKHUX JIEMEHTOB 10 (hopMysiam u
COCTaBIIATH (POPMYJIbI OUHAPHBIX
COEJIMHEHHH 110 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTaHOBUTENL. PaccTaBisiTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTEIBLHBIX
peaKIuii METOO0M BJIEKTPOHHOTO
Oajanca.

Habaronate XUMHYECKHE OIBITHI

10 TUIaHy, AaHAJIU3UPOBATH U JI€JIaTh
BBIBOJIBI.

HUcnons3zoBate UKT mig cozmanns
MOJIEJIEN, TOATOTOBKY MTPE3CHTALINM,
JIOKJIaJI0B 110 TEME.

BricTpauBaTh pa3BEpHYThIC MUCHMEHHBIC
1 YCTHBIC OTBETHI C OIIOPOM Ha
nHpopManuio U3 ydeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MuTepHeTa

Hroro no pazneny 15
PesepBHOE BpeMs 3
OBILEE YMCJIO YACOB 68
[10 ITPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KomuyecTBO OCHOBHBIE BUJIBI IEITENbHOCTH
pa3aenoB U TEM Conepxanue oOydeHust
n/m 4acoB oOy4arommxcs

y4eOHOro MpeaMeTa

Paspnen 1. BemrecTBO U XUMHMYECKHE peak

107071

1.1 | INoBropenwue n 5
yrayOJieHUe 3HaHU !
OCHOBHBIX pPa3/IeJIOB
Kypca 8 kiacca

[lIepnognueckuit 3akoH. [lepuoguueckas
CHUCTEMA XUMHUYECKHUX JIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KaJIbLU U X
COEIMHEHUN B COOTBETCTBUU

C TIOJIO’)KEHUEM DJIEMEHTOB

B [leproanueckor cucTeEME U CTPOCHUEM
UX AaTOMOB.

CrpoeHue BenecTBa: BUAbI XUMUYECKOU
CBsI3U. THUIIBI KPUCTATUIMYECKUX
pEETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMAYECKOU CBS3U.
Krnaccuduxkarus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIIUXCSA

K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUH, TEHETUYECKasI CBA3b
HEOPraHWYECKUX BEILIECTB.

XapakTepu30BaTh XUMHUECKHUE DJIEMEHTHI
MEPBBIX TPEX NEPUOAOB, KAIUS U KaJbLIU
T10 UX MOJIOXKEHUIO B [lepuonnueckon
cucteme /1. 1. Menneneena.
KinaccudunnpoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKiuu.

OnpenensaTe BUJI XUMUYECKON CBSI3U U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporno3npoBaTs CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEpHYyThIE MMCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MH(pOpMaLHIO U3 yYEOHUKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICTISIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
U HEeMeTaJJIoB (TpaduTta u aiMasa),
CJIOXHBIX BEIIECTB (XJIOPHIa HATPHSI)

VCIIOJIb30BaTh U3YUYCHHBIN NOHATUUHBIN
arrapar Kypca XuMHUu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKAX
peakuin

Knaccuduxanuys XuMUUeCKUX peaKIinii
10 Pa3JIMYHBIM MPU3HAKAM (110 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, M0 TEIUIOBOMY 3D PeKTy,

110 U3MEHEHUIO CTENIEHEH OKUCIICHUS
XUMHUYECKUX PJIEMEHTOB,

0 0OPaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHHSI.
[ToHsiTHE O CKOPOCTH XUMUYECKOUN
peakiuu. [Torstue 06 06paTUMBIX

¥ HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakusax. [lonsatue o katanuse.
[loHsiITHE O XUMHUYECKOM PaBHOBECHHU.
@aKTOpHI, BIUSAIOIIUE HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT M3y4aeMbIX MMOHATHN
Y IPUMCHSTH 3TH TTOHATHUS TIPH ONMCAHUH
CBOMCTB BEIICCTB M UX MPEBPAICHUH.
KnaccudunupoBaTs XuMHYECKUE
PEaKIUH 10 Pa3IMYHBIM PHU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOU PEaKIuu OT Pa3IMIHBIX
(bakTOpoB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHUUCCKUX MTPEBPAIICHHM

B Pa3IMYHBIX YCIOBUSX.

OnpenensiTe OKUCTUTETb U
BoccTaHoBUTENL B OBP.

CocTaBIATh 2JIEKTPOHHBIN OalaHc
peaKIuu.

[Tpou3BOIUTh BBIYMCICHHUS

10 XUMUYCCKUM yYPaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WM TPYIIIIC.

BricTpanBaTh pa3BEépHYTHIC MMCHMCHHBIC
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peakuuu, 3JIeKTPOHHBIN OanaHc
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. COCTaBIEHUE ypaBHEHUU
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX
PEaKLH ¢ UCTIOJIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTU CKOPOCTHU
XUMHUYECKON PEaKIIMu OT BO3JICHCTBUS
pa3IMYHBIX (PaKTOPOB.

OMBITHI, WUTFOCTPUPYIOIIUE TIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUSA, COETUHEHHUS ).
Buviuucnenus:

KOJIMUECTBA BEIIECTBA, 00BEMA U MaCChl
pEeareHTOB WU IPOIYKTOB IO
YPaBHEHUSIM XUMUYECKUX PEAKIIHA

Y YCTHBIE OTBETHI C OIIOPOM

Ha HH(pOpMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN NOHATUNHBIN
anmapar Kypca XUMHUHU

1.3

DNEKTpOIUTHYECKAS
JTUCCOIIMAIIHSL.
XUMUYECKUe
peakuuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKON
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEAJNEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M Auccolanuy BelecTB

C pa3IMYHBIMUA BUAMU XUMUYECKON
cBs3u. Ctenenp auccounanu. CuibHbIE
U Ci1a0bIe DIIEKTPOJIUTHI.

Peakuuu nonnoro oomena. Y ciaoBus

PackppIBaTh CMBICT U3y4aeMbIX ITOHATHH,
a TAK)KE€ CMBICII TEOPUU
AIEKTPOJIUTHUYECKON JUCCOLIUALIAY.
OOBSICHATH MPUYHHBL
AIEKTPONPOBOJHOCTH BOAHBIX PAaCTBOPOB
BEILIECTB, Pa3INYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBisiTh ypaBHEHHS AUCCOLUALIN
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IPOTEKAHMs peaKIil HOHHOIO 0OMeHa,
MOJIHBIE U COKpAIIEHHBIE HOHHBIE
ypaBHEeHUs peakinii. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
npeAcTaBiIeHUN 00 AIEKTPOTUTUIECKON
nucconanun. KauecTBeHHbIE peakiuu
Ha WoHbI. [loHATHE O THUAPOIN3E COJEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 371€KTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JMCCOITMAIINK KUCTIOT, IIeT0YeH

U coJieil (BO3MOKHO MCTIOJIb30BaHUE
BUJICOMATEPHAJIOB).

OnbITHl, WUTIOCTPUPYIOUIAE MPU3HAKU
MIPOTEKAHUsI PEAKIIUA HOHHOTO OOMEHa
(oOpa3oBaHMe OcajiKa, BBIJCICHUE ra3a,
00pa3oBaHUE BOJIBI).

Pacno3HaBaHue HEOPraHMYECKUX
BEIIIECTB C MOMOIIBIO KAY€CTBEHHBIX
peaKiuii Ha UOHBI.

JlabopamopHnuiii onvim.

N3ydeHue npru3HakoB MPOTEKAHUS
peaKIuu HOHHOTO OOMEHa B pacTBOpax
AIICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

KHCJIOT, IEJI0YEH U COJIEH, TTOJIHBIEC U
COKpaIIéHHbIC HOHHBIC YPaBHEHUS
XUMUYECKUX PEaKlii HOHHOTO 0OMEHa,
KpaTKUEe MOHHBIC YPAaBHEHUS MPOCTHIX
pEaKLMU THAPOIIN3A COJIEH.
XapakTepu3oBaTh O0IIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOU
JIACCOIMALINM; TIOITBEPKIATH CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
PetiaTth skcriepuMeHTaIbHBIE 33/1a4U

0 TEME.

[InaHupoBaTh U OCYILIECTBIATH

Ha MIPaKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TIPOBOAUTH HAOIIOICHHS,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCIIEPUMEHTA MTPU NPOBEACHUU
71a60paTOPHBIX OTBITOB M MPAKTHYECKUX
pabor.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B 1abopaTopuu Mpu
MCII0JIb30BAHUU XUMHUYECKON MOCY/IbI U
000pya0BaHMUS.

[IpoBOANTH BEIYUCIECHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemrenune sxcnepuMeHTaIbHBIX
3a/1a4 0 TeMe.

Buviuucnenus:
110 YPABHEHUSIM XUMHUYECKUX pEaKIui

B IIape WJIX TPYIIIIE.

BricTpauBaTh pa3BEpPHYThIE IUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHPOPMALIMIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB MH(pOPMALIMH, B TOM YHUCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3gea 2. HemeTasliibl 1 UX COeAMHECHUA

2.1 | O0mas 4
XapaKTEePUCTUKA
XUMHUYECKUX
2JIEMEHTOB
VIIA-rpynsl.
I'anorenn:

OO6m1as XxapaKTepUCTUKA TaJIOTCHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u puznueckue CBONCTBA
MPOCTBIX BEUIECTB — IaJIOTE€HOB.
XUMHYECKHE CBOWCTBA HA IIPUMEPE
XJiopa (B3aUMOJICUCTBUE C METAJIAMH,
HEMETalaMu, IIeJI0YaMu).
XnopoBogopo. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npumMeHeHue. Jlercterue xiaopa u
XJIOPOBOJIOPOJA HA OPraHW3M YEJIOBEKA.
Baxxnenmme XJIOpuAbl U UX HAXOKICHUE
B [IPUPOJE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITHI, OTpakatonue Gu3NIeCKue u
XUMHUYECKHE CBOMCTBA raJIOT€HOB U UX
coeIMHEHUH (BO3MOKHO UCTOJIb30BaHUE

OOBSCHATH 00IIIME 3aKOHOMEPHOCTHU

B UBMEHEHUU CBOMCTB HEMETAIIJIOB M X
COCIMHEHUH B MpeJiesiax Maiblx
MIEPUOJIOB U TJIaBHBIX MOTPYIIM
[leproauyeckoit CUCTEMBbI XUMUYECKUX
AIIEMEHTOB C YUYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB
rajoreHoB (Ha mpuMepe XJopa) U
CJIOHBIX BEIIECTB (XJIOPOBOIOPOA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUYCHHE

B IIPUPO/IE U KU3HU YEIIOBEKA.
OnpenensiTe XJOPUA-UOHBI B pACTBOPE.
[InaHupoBaTh U OCYILIECTBIATh

HA TPAKTHKE XUMHUYECCKUE
AKCIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIeaTh BEIBOJIBI TIO PE3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomileHHE ¢ 00pa3lamMu XJI0PUA0B
(raJoTeHU10B).

JlabopamopHuwiii onvim:

N3ydyeHne CBOMCTB COJISTHOU KUCIIOTHI.
[IpoBeeHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBL.

IIpaxmuueckas paboma

Ne 2: TTonyueHnue ConsTHON KUCTIOTHI,
M3y4YEHUE €€ CBOMCTB.

Buiuucnenus:

M0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JaH B U30BITKE

HKCIIEPUMEHTA IIPU MTPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBath npaBuiaM 6€30mMacHOM
paboThl B 1TabopaTtopun

[P UCIIOJIb30BAHUU XUMUYECKON
MOCYJIbI 1 000PYI0BAHMUS.

BricTpanBaTh pa3BEpHYThIE TMCEMEHHbIE
U YCTHBIE OTBETHI C OTIOPOM

Ha nHQpOpMaIMIO U3 yueOHUKA U
CIPaBOYHBIX MaTE€pPHAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUHU

2.2

OO0mas
XapaKkTepUCTUKA
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmel. Cepa
U €€ COeIUHEHUS

OO6m1ast XxapakTepuCTHKa HIEMEHTOB
VIA-rpymbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusndeckue CBONCTBA
MPOCTBIX BELIECTB — KMUCJIOPOA U CEPBI.
ANIOTPOITHBIE MOAU(PUKAIIUHA KUCTOPOAA
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBosopo, cTpoeHue, Gu3nIecKue u
XUMHYECKHE CBOMCTBA.

Okcupbl cepbl Kak IpeACTaBUTENN
KHUCIIOTHBIX OKCHJIOB.

CepHas xucnota, GU3M4eCcKue u
XUMHUYECKHE CBOMCTBA (00IIIMe KaK

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B UI3BMEHEHHUH CBOICTB AJIEMEHTOB
VIA-rpynmnsl ¥ UX COEAUHEHUH C Y4ETOM
CTPOCHHMSI UX aTOMOB.
XapakTepu3oBarh GU3UICCKUEC U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHUI
(cepoBOI0pOJA, OKCUAOB CEPBI, CEPHOU
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJIYYCHHUSI, MPUMEHCHNE U 3HaUYCHUE

B TIPUPOJIC ¥ KU3HU YEJIOBEKA.
OnpenensiTe HAIUYUE CYJIbPAT-HOHOB
B pacTBOpE.

OOBSICHATH CYIITHOCTD DKOJIOTHIECKUX
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peACTaBUTENS Kilacca KUCJIOT U
crienuduyeckne). XuMHUIECKUE PEaKInuH,
JekKaIIue B OCHOBE MTPOMBIIIJIEHHOTO
cnoco0a MoJy4yeHus: CEpHOU KUCIOTHI.
[Ipumenenue. Conu cepHOM KUCIIOTBHI,
KaueCTBEHHAs peakius Ha CyJb(aT-uoH.
Haxoxnenue cepsl 1 €€ COEIUHEHN I

B npupoje. XUMUYECKOE 3arpsi3sHEHNE
OKpY’Karolien cpebl COSTMHCHUSIMU
cephl (KUCIIOTHBIE TOXKIH, 3arPsI3HECHUE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €r0
IPEAOTBPAIICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pas3IaMu cephl U e€
COCIMHEHUSMH (BO3MOXKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
Ha6monenue npoiiecca 00yriInBaHus
caxapa noj AECUCTBUEM
KOHIEHTPUPOBAHHOU CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEPHON KUCITOTHI.
[IpoBeneHre Ka4UeCTBEHHOW peaKIMy Ha
cynb(dar-uoH u HabIIOIeHNEe TPU3HAKA
€€ MPOTECKaHUs

po0JsieM, CBSI3aHHBIX C IEPEPaOOTKOM
COCMHEHUH CEPHL.

IInaHupOBaTH U OCYLIECTBIATH

Ha MPaKTHUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOCHMS,
JieaTh BBIBOJBI 110 pe3yJibTaTaM
DKCIIEPUMEHTA.

CrnenoBatb mpaBuiIaM 0€30MacHOM
paboThl B 1abopaTtopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCYJIbI M1 000PYI0BAHHS.

[Tpou3BOAUTH BBHIYMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHbIE MaTEPHUAIbI
(ITepponueckyto CUCTEMY XUMHYECKUX
anemenToB /. 1. MenneneeBa, Tabiauiry
pacTBOPUMOCTHU KUCJIOT, OCHOBAaHUHN U
CoJIed B BOJE, JEKTPOXUMHUECKHUN s
HaIpsKEHU METAIIIOB).

Hcnonp30BaTh IPHU BBITOJIHEHUT
y4eOHBIX 3aJIaHUi U B TIPOLIeCcCe
MCCJIEI0BATEIbCKON AESATENBHOCTH
Hay4YHO-MOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COAECPKAHUS, CIPABOYHBIE
MaTtepuaibl, pecypcsl UHTEpHETa
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2.3

Oobwmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmnsi.

Azort, pochop u ux
COEIMHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbl. OCOO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIC CTETICHU
OKHUCJICHUS.

A30T, pacrpoCTpaHEHUE B IPUPOJE,
bu3uYeCKre U XUMUYECKUE CBONCTBA.
KpyroBopot azora B npupoe.
AMMHaK, ero GpU3NYECKUe U XUMUIECKUE
CBOMCTBa, MOJIYYCHUE U TPUMEHCHHUE.
Conu aMMoHUsI, UX (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHnHas peakiiysi Ha HOHBI
aMMOHHUSA.

A3O0THasI KACIIOTA, €€ MOJyYEHHUE,
bu3nIeCcKre U XUMUYECKHE CBOMCTBA
(oO1mIue KaKk mpeacTaBUTeNs Kiiacca
KHUCJIOT U CIICIU(PUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPATbHBIX
ynoOpeHui. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEIbI COCTMHEHUSIMU
a30Ta (KUCIOTHBIE TOKIH, 3arPSI3HEHHE
BO3]1yXa, IOYBBI U BOJOEMOB).
docdop, amnorpornHbie MOIUDUKAITIN
docdopa, hu3nyecKkre U XUMUICCKHE
cBoiictBa. Okcun dpocdopa (V) u
dbocdopnas kuciaoTa, GU3NIECKUE U

OOBICHATH 0011IME 3aKOHOMEPHOCTH

B I3MEHEHUH CBOWCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEUHEHHI C YIETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmaka, coneit aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuaa dpochopa (V)
u hochopHoit kucIoTHI, hochaTos),
CTIOCOOBI KX TIOJYUYEHUS, IPUMEHEHHE U
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
MOHBI B pacTBOPE.

OOBSICHATH CYITHOCTH KOJIOTHUECKHUX
npo0sieM, CBA3aHHBIX C HAXO0XKICHUEM
coeMHEHUH a3ota u ¢ocdopa

B OKPYKaIOIIEH cpelie.

[TmannpoBaTh ¥ OCYIIECTBIATH

Ha TPAKTHKE XUMHYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHMS,
JIeaTh BHIBOJIBI 110 PE3yJbTaTaM
HKCIIEPUMEHTA TIPH MTPOBEACHHUH
71a00paTOPHBIX OMBITOB U MPAKTHYECKOU
paboTHL.

CnenoBath mpaBuiiam 0€30MacHOM
paboThl B TabopaTopuut
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XUMHUYECKHUE CBOMCTBA, MOJYUYECHHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomileHHEe ¢ PU3NYECKUMHU
cBoOMcTBamMu a3ota, pocdopa

1 UX COeIMHEHUN (BO3MOYKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHEe ¢ 00pa3aMu a30THBIX U
dbochopHBIX yI100peHMi.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHaKa.
BzaumonenicTBre KOHUEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEJIbIO (BO3ZMOYKHO
HCIIOJIb30BAHUE BUJICOMATEPHAIIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHre Ka4eCTBEHHBIX PEAKIIUN
Ha MOH aMMOHHUs U ¢ocdaT-HoH, U
M3yYEeHHUE MTPU3HAKOB X MPOTECKAHMUS.
Ilpaxmuueckas paboma

Ne 3: TlonydeHnue ammuaka, u3yueHue
€ro CBOMCTB.

Buiuucnenus:

M0 YpPaBHEHUSM XUMHUYECKUX peaKIui

MIPU UCTIOIb30BAaHUU XUMUYECKOM
MOCYJIbI 1 000PYI0BAHMUS.
[Ipou3BOIUTH BBIUKCICHUS

0 XUMUYECKUM YPaBHEHUSIM.
Hcrnions30BaTh IPHU BHITIOJIHEHU U
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIBI
(MepUOUYECKYIO0 CUCTEMY XUMHYECKUX
anemenToB JI. 1. Menneneesa, Tabiauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
COJICH B BOJIC, DJICKTPOXUMHUCCKUHN DS
HaIpsKEHU METAJIIOB)
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2.4

Oobwmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
[VA-rpynmst.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
[VA-rpynnsl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTEIIEHU
OKHCJICHUS.

Yrnepon, annoTpornHeie Moau(uKaIuy,
pacnpocTpaHeHue B IPUPOJE,
bu3nYeCKre U XUMUYECKUE CBOMCTRA.
Ancopbuus. Kpyrosopot yriiepoja

B IIPUPO/IEC.

Oxkcuasl yriaepoaa, ux GU3n4ecKue u
XUMHYECKHUE CBOWCTBA, JIEUCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdeHUE U
IPUMEHEHHE. JKOJIOTMUYECKUE
po0JIeMBbl, CBSI3aHHBIE C OKCHUIOM
yriepona (IV), rumotesa riio6aasHOro
NOTEIUICHUS KJIIUMAaTa, TapHUKOBBIN

¢ dexr.

VYroyibHas KUCIIOTA U €€ COJIH, UX
dbu3nueckre U XUMHYECKHE CBOMCTBA,
MOJIyYEHHUE U IPUMEHEHUE.
KauecTBeHnHas peakuus Ha kKapOOHAT-
nonbl. Micnonb3oBanue kapOOHATOB

B OBITY, MEJUITMHE, MPOMBIIIIICHHOCTH U
CEJIbCKOM XO3SMCTBE.
[lepBoHayanbHBIE MOHITHS

00 OpraHUYeCKUX BEIIEeCTBaX KaK

0 COEJIMHEHHUSIX yriepoaa (MeTaH, 3TaH,

OOBICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB
IVA-rpynmnsl ¥ UX COEAUHEHUN C YUETOM
CTPOCHHSI UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MTPOCTHIX BELIECTB
YTJIE€pOia U KPEMHUS U UX COEINHEHHI
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCUJIA KPEMHUS,
KPEMHHUEBOU KUCIIOThI, CUITUKATOB),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HAYECHUE B IPUPOJIE U KU3HU YETIOBEKA.
OOBSACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOCHUE BEIIECTBA — CBONCTBA
— IPUMEHEHHE — Ha IPUMeEpax
COEJIMHEHUH yIIepoJa U KPEMHUS.
Omnpenenats kKapOOHAT- U CUIINKAT-HOHBI
B PAacTBOpE.

OOBSACHATH CYITHOCTb IKOJOTUYECKUX
po0sIeM, CBSA3aHHBIX C HAXO0XKIEHUEM
YIJIEKUCIIOTO Ta3a B OKPYXKAIOIIEH cpelie.
[ToaTBepxaaTh 0OCOOEHHOCTH COCTaBA
OpPraHNYECKUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAMHEHUM (METaH, 3TaH,
ATWIEH, alleTUJIEH, 3TAHOJI, [NINLIEPUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPraHMYECKUX COCINHEHUM YIIIepoaa U
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STWIIEH, alleTWJIEH, 3TAHOJ, [JIMLIEPHUH,
YKCyCHasi KUCIIOTA).

[IprpoaHbIe ICTOYHUKU YIII€BOIOPOAOB
(yroae, npupoHbIi ra3, HedTh),
IPOJYKTHI UX NepepaboTku (OE€H3HH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJOrMYECKH BaXKHBIX
BELIECTBAX: JKUpax, OenKax, yriaeBoaax —
U UX POJIU B )KM3HU YeJIOBEKA.
MarepuajibHOE €TUHCTBO OPraHUYECKUX
Y HEOPraHMYECKUX COCTMHEHHIM.
Kpemnuit, ero pusnueckue u
XUMHYECKUE CBOWCTBA, MIOJYyYEHUE U
npuMmeHeHue. COeIMHEHNUs KPEMHHUS

B npupoze. O61ue npeacTaBIeHus

006 oxcume kpemuus (IV) u kpeMHHEBOI
KHCJIOTE.

CunmkaThl, X UCIIOJI30BAHUE B OBITY,
MEULMHE, IPOMBIIIIEHHOCTH.
Baxuelme CTpoUTENbHbIE MATEPUAIIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300eToH. [Ipodiiemsr 6e30macHOTO
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B [IOBCEIHEBHON KU3HH.
Xumuueckuit IKCnepumMeHm:
Jlemoncmpayuu:

Mopaenu KpUCTAIIIMYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OnuceiBaTh poJib OCITKOB, )KHPOB U
YIIEBOAOB B QYHKIIMOHUPOBAHHUH KUBBIX
OpPraHU3MOB, COCTAB IMPUPOTHBIX
HUCTOYHUKOB YTJICBOJIOPOOB, UX POJIb

B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[TpoBOIUTE BBIYMCIICHUS IO YPABHCHUSM
XUMHYECKUX PCAKIIHHA.

[T1aHMpPOBATH M OCYIIECTBIATH

Ha TPAaKTHKE XUMHYCCKUE
HKCIIEPUMEHTBI, TPOBOJIUTH HAOFOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB U IPAKTUYECKUX
paboT.

CrnenoBath npaBuaaM 6e€30macHOM
paboThI B TabopaTopun

IIPH UCTIOJIb30BAHUU XUMUYECKOMN
MOCYJIBI 1 000PYI0BAHMS.

Hcnonb30BaTh MpU BHITIOTHEHUN
y4eOHBIX 33JIaHUN TEKCTHI yUeOHUKa,
CIPaBOYHBIE MaTepUaIbI
(ITeproamaeckyro CUCTEMY XUMUUYECKHUX
sanemenToB J. 1. MenaeneeBa, Tabnuiry
pPacCTBOPUMOCTH KHCTIOT, OCHOBaHUH H
coJiel B BOJIE, DJICKTPOXUMUYCCKUN PSIT
HaIpPsHKEHUH METAIIIIOB)
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anmasa, rpadura, QyiepeHa.
O3HaKOMIIEHHE € TPOLIECCOM a/1COPOLIMH
PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM U YCTPONCTBOM
IpOTUBOrasa.

O3HakoMJIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuainbl: cuinMkaTHas
IPOMBIIIIEHHOCTH ).

Mojenu MONEKy OpraHu4EeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUe
Y U3YYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE TPU3HAKOB UX MPOTEKAHUSI.
IIpaxmuueckue pabomui:

Ne 4. TlonydyeHue yriaekucioro rasa,
V3yUYECHHUE €r0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 1o teme «BakHeume HeMeTasIbl
U UX COEMHECHMS

Buviuucnenua:

10 YPABHEHUSIM XUMUYECKUX PEaKIui

Hroro no pazneny

25
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Pa3nen 3. MeTa/iibl M X CoOeANHCHUSA

3.1

OO01ue cBoiicTBa
METAJIOB

4

OO6mras xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nonoxeHnus B [lepuoguueckont cucreme
XUMHYECKHUX 3JIEMECHTOB

J.1. MeHneneeBa u CTpOEHHS aTOMOB.
Ctpoenune MetaiuioB. Mertannuueckas
CBSI3b M METaIndecKas

KpPUCTAJIINYECKAs PELIETKA.
DIEKTPOXUMUYECKUI P HAIPSKEHUN

MeTaioB. @U3NYeCKrue U XUMHUICCKUE
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
nojiydeHust MmetayioB. [lonsaTue

0 KOPPO3UH METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3UHU.
Cnnasel (CTaib, Yyr'yH, JIOPATIOMUHUMH,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
IPOMBIIIEHHOCTH.

Xumuyeckuii IKCnepuUMeHm:
Jlemoncmpayuu:

OO0pasIel METAIIJIOB U CILJIABOB.
W3ydeHune pe3yabTaTOB KOPPO3UHU
METaJUTOB (BO3MOYKHO HUCIIOJI30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvlie onvimul:
O3znHakomIIeHHE ¢ 00pa3IaMy METAIOB U
CIUTABOB, UX (PM3NYECKUMH CBOWCTBAMH.

PackpbiBaTh CMBICT M3y4aeMbIX MTOHATHU
Y TIPUMEHSITh 3T MOHITHUS MIPU ONTUCAHUU
CBOWCTB BELIECTB U UX IPEBPALICHUM.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAJUIOB U UX COEIUHEHUN C YYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIIOB,
oO1ue pu3nUecKrue U XUMUYECKHE
CBOMCTBa METAJJIOB.

XapakTepu30oBaTh OOIIUE CIIOCOOBI
MOJIYYeHHS] METAIIJTIOB.

OnuceiBaTh COCOOBI 3aIUTHI METAILIIOB
OT KOPPO3HUH.

CrnemoBath npaBmiiaMm 0€30macHON
paboThI B J1abopaTopuu NMpu
UCIOJIb30BaHMM XUMUYECKOH MOCYbI U
o0opyI0BaHMS.

[Tpon3BOIUTH BHIYNCIICHUS

[0 YPABHEHUSIM XUMHUYECKUX PEaKIIHii,
€CJIM OJIUH U3 PEAreHTOB COJIEPHKUT
MIPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B M1ape WM TpyIIIe.

Hcnonp30BaTh OpH BHIMOIHEHUH
y4eOHBIX 3aJIaHUI TEKCThl yUeOHHKA,
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Buviuucnenus:

[0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COAECPKUT
MpUMECHU

CIIPaBOYHbBIE MATEPHUAIIBI
(ITeproanueckyro CUCTEMY XUMUYECKUX
anemenToB J[. I. MenneneeBa, Tabiauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUU U
COJIEHN B BOJE, DIIEKTPOXUMUYECKUN P
HaNpPsHDKEHU METalIoB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[[lemouHbIe METAJIBI: TTOJIOKCHHUE

B [leproandeckoil cucteMe XuMHUYECKUX
anemeHToB /.M. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B MPUPOJIE.
dOu3NUeCcKHe U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKcUbl
Y TUJPOKCUABI HATPUS U KaJIUsl.
[IpruMeHeHue METOUYHBIX METAJJIOB U UX
COE€IMHEHU.

[[lemouHO3eMENBHBIE METAJJIBI MArHUN U
KaJbLMU: 1oJioxkeHue B [leprnoanueckoi
CHCTEME XMMHYECKHUX PJICMCHTOB

J.1. MenpaeneeBa, CTpOCHHUE UX aTOMOB,
HaxoXJeHue B npupoje. uznueckue u
XUMHMYECKHE CBOMCTBA MarHusi 1
Kanblus. BaxkHelme coefTMHEHUS
KaJIbIUs (OKCHU, THAPOKCHU/I, COJIH).
JKEcTKkoCTh BOJBI M CITOCOORI €€
YCTpAHEHHS.

ANOMUHUN: TIOJIOKEHUE

B [leproanueckoil cucTeMe XUMHUYECKUX

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B I3MCHECHUH CBOMCTB 3JICMEHTOB-
METaJIJIOB U UX COCIMHEHUH B TpyIITIax

C Y4€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBath GU3HIECKUEC U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
METAaJIJIOB ¥ UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIeH), CITOCOOBI UX
MOJTyYeHUs, MPUMEHEHNE U 3HAaUCHUE

B IIPUPOJIC W )KU3HU YEIOBEKA.
YcraHaBnMBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIlECTBa — CBOWCTBA — NMPUMEHEHHUE —
Ha IIpUMepax U3y4acMbIX BEIICCTB.
Pacno3naBaTth ¢ TOMOIIBIO KAYECTBEHHBIX
peaKIuii MOHBI METAJIOB: MarHus,
KaJIbIIUs, aJIOMUHUS, IMHKA, sxene3a (1)
u xxenesa (1), mexm (I1).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB M THIPOKCHJIOB JTFOMUHUS U
LIMHKA.
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aneMeHnToB J[.1. Menneneesa, ctpoenue | [LnanupoBaTs U OCYIIECTBIIATH

aToMa, HaXOXKJICHUE B MIPUPOJIE. Ha MPAKTUKE XUMHYECKHUE

DU3UYECKUE U XUMHUYECKHUE CBOMCTBA AKCTIIEPUMEHTHI, TPOBOIUTH HAOIOICHMUSI,
amoMuHUs. AMQoTepHbIe CBOMCTBA JIeNIaTh BBIBOJIBI IO PE3YyJIbTaTaM

OKCHJa ¥ TUAPOKCHUIA ATFOMUHUSL. AKCIIEPUMEHTA MPU NMPOBEACHUU
XKeneszo: monoxenue B [Teproauueckoii | 17a0OPaTOPHBIX OIBITOB M IPAKTHYECKUX
CUCTEME XUMMHYECKHX DJIEMEHTOB paboT.

J.1. MenaeneeBa, CTpoeHUE aTOMA, CrnenoBath npaBuiaaM 6€30macHON

HaxoxaeHue B nmpupoje. Gusnueckue U | paboThl B 1ab0paTopuu

XMMUYECKUE CBOMCTBA XkKee3a. OKCHIBL, | MPH UCIIOIb30BAaHUN XUMHUECKOM
ruapokcuabl u conu xxenesa (1) u xxenesa | mocyasl 1 060pyIOBAHMS.

(IIT), nx cocras, cBoiicTBa U noiyuyeHue. | IIpou3BoAUTH BBIYUCIHEHUS
Xumuueckuit IKcnepumenm: 10 XUMUYECKUM YPABHEHUSM.
Jlemoncmpayuu: YyacTBOBaTh B COBMECTHOM padoTe
Oco0eHHOCTH B3aMMOJICHCTBUS OKCHIA | B I1ape WIX TPYIIIE.

KaJIbLUs U HATPUsL C BOAOU (BO3MOXKHO BricTpanBaTh pa3BEPHYTHIE IMCbMEHHBIE

UCIIOJIb30BAHUE BUEOMATEPUATIOB). Y YCTHBIE OTBETHI C OIIOPOU
OxkpammBanue TUIaMeHH MIOHAMU HATpHs, | Ha HHPOPMALIUIO U3 yueOHUKA U

KaJIis ¥ KaJblus (BO3MOXKHO CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
UCII0JIb30BAHUE BUEOMATEPUAIIOB) WCIIOJIb30BATh U3YYEHHBIN MOHITUWHBINA
HccnenoBanne CBOMCTB KECTKOM BOJABL. | alllapaT Kypca XUMUU

[Ipouiecc ropeHus xene3a B KUCIOPOIE
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvlie onvimul:

[IpoBeneHne KayeCTBEHHBIX PEaKIUid
Ha MOHBI (MarHus, KaJbIHs, aTJIOMHHHUS,
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uHKa, xxenesa (I1) u xenesza (III), menu
(IT), onucanue nNpu3HAKOB UX
MPOTEKAHMUS.

HccnenoBanrie aMmpoTepHbIX CBONCTB
TUAPOKCHUA ATFOMUHUS U THUIPOKCUIA
IIMHKA.

IIpaxmuueckue pabomul:

Ne 6. XKEcTKOoCTh BOABI 1 METOJIELI €€
YCTPAHEHUSI.

Ne 7. Pewienue skcriepruMeHTaIbHbIX
3a/1a4 1o Teme «BaxHelmue MeTaibl U
UX COETUHECHUS».

Buviuucnenusa:

110 YPABHEHUSIM XUMHYECKUX PEAKIIHIA,
€CJIM OJINH U3 PEareHToB JaH B U30BITKE
WJIN COJIEPKUT MIPUMECH;

MacCOBOM J0JIM BBIX0/1a IPOIYKTa
peakiuu

Hroro no pazaeny 20

Pasznen 4. Xumus u oKpy:Kamomas cpeaa

4.1 | Xumud u 3
OKpY’KaroIas cpeja

BemecTBa n Matepualibl B MOBCETHEBHOM
’KM3HM 4uenoBeka. be3onacHoe
HCII0JIb30BAaHUE BEILIECTB U XUMHUYECKUX
peaknuii B ObITy. [lepBast momotp npu
XUMHUYECKHUX 0KOTaxX U OTPABIICHUSAX.
XUMHYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH
cpenbl (MpeaenbHas T0MyCTUMas

XapakTepu3oBaTh POJIb XUMUU

B Pa3JIMYHBIX cPepax AesITENbHOCTH
JIFO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepuabl, IPUMEHSIEMbIE B )KHU3HU
COBPEMEHHOTI'0 YEJIOBEKA.

OOBSACHATH YCIOBUSI O€30MACHOTO
WCIIO0JIb30BaHUS BEIIECTB U XUMHUECKUX
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KOHIICHTpaIMs BeulecTB. Poib xumuu

B PEILICHUH SKOJOTUYECKUX POOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepuaioB
(CTEKJ10, CIIJIaBBl METAJJIOB, TTOJTMMEPHBIC
MaTepHaIbl)

peakuuii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLICHMBATh UH(POPMALIHMIO O BIUSIHUU
IIPOMBIIIIEHHOCTH, CEIbCKOT0 X0351UCTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpebl.

YMeTh 0Ka3bIBaTh NEPBYIO TOMOUIL

PU XUMUYECKUX 05KOTaX U OTPABJICHUSIX.
[TpuHUMaTh yyacTue B 00CYX ACHUH
npo0sieM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIMIO IO ITpobiieMe U
npeiaraTh BO3MOXHbBIE TyTH €€
peleHus

Hroro no pazneny: 3
PezepBHOE Bpems 3
OBILEE UHMCJIIO YACOB 68
[10 TIPOI'PAMME
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