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OenepanibHas paboyas mporpamMma Mo ydeOHOMY MpeaMery «Xumusi» (0a30BbIid
ypoBeHb) (mpeameTHas o001acTh «ECTECTBEHHO-HAy4YHbIE TMPEAMETH») BKIIOYAET
MOSICHUTENIbHYIO 3aIUCKY, COJIEpIKaHNe 00 yUeHUs, INTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MPOrpaMMBbl 110 XUMHH, TEMAaTHUECKOE TIJIAHUPOBAHUE.

[TosicHuTenbHas 3amucka OTpakaeT OOIMMe e W 3a7aud HM3YyYeHUS XUMUU,
XapaKTEPUCTUKY TICUXOJOTUYECKHX TMPEANOCHIIOK K €€ H3Y4CHHI0 OOYyJaroIIMMUcs,
MECTO B CTPYKType Y4eOHOro IJIlaHa, a TakKe MOAXOAbl K OTOOpYy COIep)KaHus,
K ONPEJICTICHUIO TTIAHUPYEMBIX PE3YJIbTaTOB.

Conepxxanue O0O0y4eHUsS PACKPBIBACT  COJEp)KATENbHBIE JIMHUU, KOTOPHIC
IpeIararoTcs i 00s3aTEIbHOTO M3YYCHHS B KaKJIOM KJIacCce Ha YPOBHE OCHOBHOT'O
o01ero oopa3zoBaHus.

[Inanupyembie pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl 10 XHUMHHM BKIIIOYAIOT
JMYHOCTHBIE, METANpEAMETHBIC PE3yJIbTAaThl 3a BECh IMEPUOJ OOYYCHHS Ha YpPOBHE
OCHOBHOTO 001ero o0pa3oBaHus, a TaKXKe MPEIMETHBIE JOCTWKCHHS 00ydJaromierocs
3a KaXK]IbIi TOj] 00 yueHus.

INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOI'O O0IEr0o 0Opa3oBaHMsI COCTABJICHA
Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOECHHMS OCHOBHOM 00pa3oBaTesIbHOU
porpaMMbl OCHOBHOTO o00ImIero ooOpasoBanusi, mpencraBieHHeix B OI'OC 00O,
a TakKe Ha OCHOBe (enepanbHON paboyeill mporpaMmbl BOCHHUTAHHUS U C Y4ETOM
KOHIIENIIMK TpenojaBaHusi ydeOHoro mnpenMera «XUMHs» B 00pa30BaTEIbHBIX
opranusauusax Poccuiickon denepanuu.

[IporpamMmma mo XxuMuu pazpaboTaHa ¢ IENbI0 OKa3aHUs METOAWYECKONW MOMOIIH
YUUTEIIO B CO3JJaHUH paboveil mporpaMmbl 10 yueOHOMY MPEAMETY.

[Iporpamma 1o xumMuu AaET MpeJICTaBICHUE O 1ENIAX, 00IIel cTpaTeru o0y4eHus,
BOCIIUTAHUS W  Pa3BUTHS  OOYyYarOIIMXCS  CPEACTBAMH  Y4eOHOTrO  TMpeaMeTa,
YCTaHABJIMBAET  00s3aTe€NbHOE  MPEAMETHOE  COAEpXKaHUE,  MpeAyCMaTpUBaET
pacnpeneneHue ero rno Kiaccam u CTpyKTYpUPOBAHKE T10 pa3/iesiaM U TeMaM NporpaMMbl
M0 XUMHUHU, ONpPEICNAeT KOJMYECTBEHHbIE U KAueCTBCHHBIC XapaKTEPUCTHUKU
COZICpKaHMsI, PEKOMEHAYEeMYIO TOCIIEAOBATEIbHOCTh HU3YUYECHUS XHUMHH C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OOydJaroluXcs, OINpenessieT BO3MOXKHOCTH  IpenMera
JUId peanu3aluy TpeOOBaHWI K pe3yiapTaTaM OCBOCHHS OCHOBHOM 00pa3zoBaTeNbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHs, a Takke TpeOOBaHUU
K pe3yjbTaraM OOydYeHHUs] XMMUU Ha YpOBHE IIE€Niel M3y4eHHs MpEeIMETa M OCHOBHBIX
BUJIOB yU4eOHO-TIO3HABATEIBLHON JCATEILHOCTH 00YyJaIomerocss o OCBOSHHUIO y4eOHOT0
COZIepKAHMSL.
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3HaHWE XWMHUHU CIY)KHT OCHOBOM i1  (OPMHUPOBAHHUS MHPOBO33PEHUS
00y4Jarolerocsi, €ro MpeCTaBlICHU 0 MaTEpPUAIbHOM €IUHCTBE MHUPA, BAXXHYIO POJIb
urparot GopMUpyeMble XUMHUEH TMPEACTABICHUS O B3aUMONPEBPALICHUSIX SHEPTrUU
U 00 DBOJIONMU BEUIECTB B MPUPOJE, O MYTIX pEIICHUs TI00aNTbHBIX MPodiieM
YCTOMYMBOIO pa3BUTHSI YEJIOBEYECTBA — CBIPHEBOM, OJHEPreTUYECKOM, MUILIEBOU
1 DKOJIOTUUECKOM 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHCHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aii BO3MOXKHOCTEH ISl caMOpa3BUTHS U (HOPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el 1 (HYHKIIMOHATILHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMUpOBAHHE MBIINIJICHUS MW TBOPYECKUX CIOCOOHOCTEM
OoOydJaroluxcs,  HABBIKOB WX  CaMOCTOSITEIbHONM  y4eOHOW  JIEeSITENbHOCTH,
HKCIIEPUMEHTAIBHBIX U HCCIEAOBATENIbCKUX  YMEHUH,  HEOOXOIUMMBIX  Kak
B IIOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATBLHOMN AESITeIbHOCTH;

3HAKOMHUT CO CIIeNU(PUKON HAYIHOTO MBIIIICHHS, 3aKJIa/IbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIsI/la HA E€IUHCTBO MPUPOJLI W YEJIIOBEKa, SIBISETCS OTBETCTBEHHBIM HTaroM
B (hOPMHUPOBAHNUN €CTECTBEHHOHAYYHON IPAMOTHOCTH 00 YyJarOIINXCS,;

CrocoOCTBYeT (POPMHUPOBAHUIO TICHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-HAYIHBIM
3HAHUSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIQJl B IKOJOTHYECKOE 00Opa3oBaHue
00 yJaromuxcs.

Jlanubple HampaBiieHUss B OOYYEHMM XUMHHM O0O€CIEeUMBAIOTCS —CHEnU(pUKO
coJiepKaHus yueOHOro mpeIMeTa, KOTOPhIN SIBISETCS MeAaroru4ecku aganTuPOBaHHBIM
OoTpakeHHeM 0a30BOM HayKH XHMHUU Ha ONPEACIEHHOM JTane e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO OOIIEro o0Opa30BaHHs OpPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl IEPBOHAYAIBHBIX TOHSATUH XUMHHU, OCHOB
HEOPraHUYE€CKOM XUMHUHM U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSATHA OpraHWYeCKOM
XUMHUH.

CtpykTypa colepxkaHUs MPOrpaMMbl MO XUMHUU C(HOPMUpPOBAHA Ha OCHOBE
CUCTEMHOI0 Mojixo/1a K e€ nzydeHuto. CoaepkaHue CKIIaJIbIBACTCS U3 CUCTEMBI MOHATHI
O XMMUYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMbI MOHATUM O XUMHYECKON pEaKIUH.
Ob6e 3TU CcHUCTeMBbl CTPYKTYPHO OpraHM30BaHbl MO MPUHIUITY MOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABIECHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuoanueckoro 3axkona [[.1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

YUEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

IPEJCTABJIECHUHN 00 3JEKTPOIUTUYECKON TUCCOLMAIIUH BEILIECTB B PACTBOPAX.

Teopernueckue 3HaAHUA PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU MTOIYYEHHBIX U
OCMBICIIEHHBIX (JAKTOB, Pa3BUBAIOTCA MOCIEAOBATENBHO OT OJTHOTO YPOBHS K JIPYroMY,
BBINIONHASL (PYHKIUMU OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUA H
BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MTOJIIYYEHUS U3y4aeMbIX BEILIECTB.
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OcBoeHue MporpaMMbl M0 XMMHUHU CIOCOOCTBYET (POPMUPOBAHUIO TPECTABICHUS
O XMMHMYECKOM COCTaBISIIOIICH HAy4YHOW KAPTUHBI MHpA B JIOTHKE €€ CHUCTEMHOMU
IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHMIO U METOJ/IaM MO3HAHMS B HAYKE.
N3ydeHne XUMUU MPOUCXOIUT C IPUBJICUEHUEM 3HAHUN U3 PaHEEe U3YYEHHBIX YUEOHBIX
npeameToB: «Okpyxaromuii Mmup», «buonorus. 5—7 xknaccs» U «Pu3nKa. 7 KJIacc.

[Ipy u3y4eHUM XUMUHU MPOUCXOAUT (POPMUPOBAHME 3HAHUM OCHOB XMMHUYECKOU
HayKM Kak o00JlacTM COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTHUUECKOH JesTeIbHOCTU
YyeroBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJNbTYypbl. 3agadya ydeOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHUYECKMX 3HAHUA — BaKHEHIIHUX
(GakToOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUU, JOCTYIMHBIX OOOOIIECHMI
MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HAayKd, B MPUOOIICHUH K HAYYHBIM METOJlaM
MO3HAHUSI MpPU H3YYEHUH BEIIECTB U XUMHUYECKUX peakuuil, B (POPMUPOBAHUU
U Pa3BUTHM TO3HABATEIbHBIX YMEHUN M WX NMPUMEHEHHH B Y4eOHO-TIO3HABaTEIbHOU
U y4eOHO-HCCIE0BATEIbCKOM JI€ATEIbHOCTH, OCBOCHHUU IMpaBHJI 0OE€30MacHOro
oOpalleHHsl ¢ BEECTBAaMH B TIOBCEAHEBHON KU3HU.

[Ipy wW3ydeHMM XUMHUU HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUSI BaXKHOE
3HaYEHUE MPUOOPENN TaKKe 11U, KaK:

dbopMupoBaHue UHTEJUIEKTYaJIbHO pa3BUTOMN JMYHOCTH, rOTOBOM
K CaM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIBLHOMY NPHUHITHIO pEIICHHI,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

HaNpaBJICHHOCTh OOy4YEHHs Ha CHUCTEMATUYECKOE MPHUOOIIEHUE OO0Yy4aroIInXCs
K CaMOCTOSITEIIbHOW IO3HABATEJILHOM NE€ATEIbHOCTH, HAayYHBIM METOJAM ITO3HAHUS,
(hOpMUPYIOIIMM MOTHBAITUIO M Pa3BUTHE CITIOCOOHOCTEH K XMMUH,

o0ecreyeHue yciaoBHil, CloCOOCTBYIOIIMNX MPUOOPETEHUIO 00YyJatOUIMMUCS ONBITA
pa3HooOpa3HOM JESATENbHOCTH, MO3HAHWA W CaMOMNO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE JIJISl PA3IMYHBIX BUJIOB
NesITeNbHOCTH;

dbopmupoBanue o0IIel PyHKIIMOHAILHON M €CTeCTBEHHO-HAyYHOW TPaMOTHOCTH,
B TOM YHCJIC YMEHUIN OOBICHITH U OLICHUBATD SIBIICHUS OKPYKAIOIIIETO MUPA, UCTIONb3YS
3HaHHUSI U OIBIT, MOJyYEHHbIE NPU W3YyYEHUU XHMHUH, NPUMEHATh MX IPH PELICHUH
po0JieM B IOBCETHEBHOM JKU3HU U TPYAOBOH JEATEIHHOCTH;

dbopMupoBaHue y oOOy4arolmUXCsl TYMaHUCTUYECKHX OTHONICHUN, MOHUMAaHMUS
[EHHOCTH XUMHUYECKUX 3HAHUN I BBIPAOOTKH HKOJOTHYECKU I1€1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOMU JICSITEIBHOCTH B LIENSX COXPAHEHHS CBOETO 370pOBbS U
OKpYKaroller MPUPOJHON CPEIbI;

pa3BUTHE MOTHUBALIMM K  OOYYEHMIO, CIIOCOOHOCTEHl K  CaMOKOHTPOJIIO
Y CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS OOILIEUEI0BEYECKUX [IEHHOCTEHM, TOTOBHOCTHU K
OCO3HAaHHOMY BBIOOPY MTPOGUJIs U HAMPABJICHHOCTH JaIbHEHIIIEro 00 yueHuUs.

OO6miee 4yucIO 4YacoB, PEKOMEH/IOBAHHBIX HJisi M3y4deHuss xumuu, — 136 dacos:
B 8 kitacce — 68 yacoB (2 wyaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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JIJi KaX/10ro Kjlacca MpeaycCMOTPEHO Pe3epBHOE yueOHOE BpEMsI, KOTOPOE MOXKET
OBITh UCIOJB30BAHO YYaCTHUKAaMH 00pa30BaTEIbHOr 0O MpoIecca B LEIAX (POPMUPOBAHMS
BapUATHUBHOMN COCTaBJISIIOIIEH COIEpKaHUSI KOHKPETHOM paboueii mporpaMmsbl. [1pu aTom
oOsi3arenbHas (MHBAapUaHTHAs) YacTh COJIEPXKAHMS IpPEAMETa, YCTAaHOBJICHHAs
NpUMEPHOHN paboueil mporpaMMoi, U BpeMsi, OTBOJAMMOE Ha €€ U3y4eHHE, TOJKHBI ObITh
COXPAHEHBI MTOJIHOCTHIO.
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COJAEP) KXAHUE OBYUYEHUA

8 KJIIACC

IlepBoHayabHbIE XUMHUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMHM B KW3HU YEJIOBEKAa. XMMUS B CUCTEME HayK. Tena u
BelecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATperaTHOe COCTOsiHUE BelecTB. [loHsaTue
0 MeTojlax TNo3HaHus B xuMuu. Yucteie BemiectBa U cmecd. CrocoObl pazjieneHus
CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIEMEHThI. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U COXXHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas ¢opmyia. BaleHTHOCTh aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
IMOCTOSTHCTBA cocTaBa BenlecTB. OTHocHTeabHass aroMHas wmacca. OTHocuTenbHas
MOJIEKYJIApHasi Macca. MaccoBasi JoJIsl XMMHAYECKOT0 3JIEMEHTA B COEIMHEHUH.

KomuecTBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOTMYECTBA, MACCHI
W 4YHCIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacd€rel mo QopmynaM XUMHUYECKHX
COCIUHCHUMN.

DU3NYECKUE U XUMUUYECKHE SIBJICHUSA. XUMHUYECKasi peakiys U €€ MpU3HaKu. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHYECKUE ypaBHeHHUs. Knaccudukanus XUMUIECKHX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUsI, 3aMEIIICHHS, 0OMEHa).

Xumuueckuil skcnepumenm:

3HAKOMCTBO C XHMMHMYECKON MOCYJ0HM, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHuss ¢ JIabopaTOPHBIM OOOpPYAOBAaHHEM, H3YUYCHHE U OIHUCAHUE
(bU3UYECKUX CBOWMCTB OOpa3llOB HEOPraHWYECKUX BEIICCTB, HAOMIOJeHUE (PU3NUECKUX
(TutaBJieHME BOCKa, TasiHUE JIbJla, pacCTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHACHCAIIUSI
BOJBI) M XUMHUYECKHX (TOpEHHWE CBEYH, IMPOKAIMBAHWEC MEIHOW TIPOBOJIOKH,
B3aMMOJICHICTBUE Mejla C KUCIOTOW) sIBJCHUM, HAOJIOJCHHE W OMHCaHWE IMPU3HAKOB
NPOTEKAHUS] XUMHUYECKUX peakluuil (pa3lioKeHue caxapa, B3aMMOJECHCTBUE CEpHOU
KHUCJIOTBI C XJIOPHIOM Oapus, pasioxenue ruapokcuga memu (ll) mpu HarpeBanum,
B3aMMO/ICHCTBUE JKele3a ¢ pacTBopoM coiu menu (II), m3yuenne cnocoOoB pa3aeneHus
cMeceil (C TIOMOIBI0O MarHuTa, (QWIBTpOBaHWE, BBIIAPUBAHUC, AUCTHILISAINA,
xpomatorpadus), TPOBEICHUE OYKMCTKH MOBAPCHHOW COJM, HAOIIOEHUE W OMUCAHUE
pEe3yNbTaTOB TMPOBEJEHUS OIbITA, WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHMsI MaccChl,
CO3JIaHHE MOJIENIeN MOJIEKYI (IIapOCTEP>KHEBBIX).

Ba:kHeiilune npeacraBuTe I d HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. KHCII0pox — 3JIEMEHT U IIPOCTOE BEILECTBO.
Haxoxnaenue kuciaopona B mpupoje, Gu3nueckiue U XMMHUYECKHE CBOMCTBA (peakiuu
ropeausi). Oxcunpl. [lpumenenue kucnopoga. CrocoObl MOTy4YEHUS KUCIOPOHA
B JlabopaTopuu M MPOMBINUIEHHOCTH. KpyroBopor kucimopoma B mpuponae. O30H —
AJJTIOTPONHAsT MOAU(PUKALINS KUCTOPO/IaA.
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TermmoBoit 3pPekT XUMHUECKON peakiu, TePMOXUMUYECKUE YPaBHEHUS, JK30-
U DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojlb W METaH. 3arps3HEHHE BO3]yXa,
YCHJIEHHE MapHUKOBOro 3 (deKTa, pazpylieHue 030HOBOI'O CIOS.

Bonmopon — snmeMmeHT M mpocroe BemecTBo. HaxoxzaeHue Bomopoma B IpUPOJE,
¢du3nueckrue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MonydyeHus. Kucinorsl u
COJIN.

MounspHblil 00bEM Ta30B. PacuéThl Mo XUMHUUECKUM ypaBHEHUSIM.

dusnueckre CBOMCTBA BOJBL. Bona kak pactBopurens. PactBopsl. HackiieHHbIE 1
HEHACBILIEHHBIE PacTBOPBI. PacTBOpUMOCTH BewecTB B Boe. MaccoBasi 10J1 BeleCTBa
B pacTBOpe. XUMHUUYECKHUE CBOMCTBA BOJbl. OCHOBaHUs. Pojb pacTBOpPOB B MpHUpPOJie U
B )KW3HHU 4eloBeka. KpyroBopor Boabl B IpupoAe. 3arpsi3HEHNUE MPUPOAHBIX BoA. OxpaHa
Y OYMCTKA NPUPOJHBIX BOJ.

Knaccudukanuss Heopranuueckux coenuHenuit. Oxcunpl.  Knaccudukarms
OKCHJIOB: coJyieo0pa3yrolue (oCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknarypa okcuaoB. DPu3nyeckue U XMMUUYECKUE CBOWMCTBA
okcuzoB. [lomyyeHne okcHIoB.

OcnoBanus. Knaccudukanusi OCHOBaHH: 1MIETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBaHui. @DOHU3NYECKHE W XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenue OCHOBaHHUI.

Kucnorsl. Knaccuduxamus kucinor. Homenknarypa kucinor. ®dusnyueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTaiuioB H.H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenkiarypa coseid. DPU3NUECKHE U XHMHUYECKHE CBOWMCTBA COJICH.
[Tonyuenue conen.

['eneTnueckas cBsI3b MEXAY KJacCaMy HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuu sKcnepumenm:

KAUEeCTBEHHOE OIPEICIICHUE COJIEPkKAHUS KUCIOPOJa B BO3JyXe, IMOJyYEHHE,
coOupaHue, pacrmo3HaBaHWE M HW3YYEHHE CBOWMCTB KHUCIOpOJa, HaOIOJAcHUE
B3aMMOJICHCTBUS BEMIECTB C KUCIOPOJAOM U YCJIIOBHS BO3HUKHOBEHHUSI U MPEKpaIICHUS
ropeHusi (To’kapa), O3HaKOMJICHHE C 0O0pa3laMy OKCHJOB M OIMCAHUE WX CBOWCTB,
MOJIy4eHHE, COOMpaHHe, paclo3HaBaHWE M W3YYCHHE CBOWCTB BOAOpoAa (ropeHue),
B3auMojielicteue Bogopona ¢ okcumom wMeaw  (Il)  (Bo3MOKHO — HCITONIb30BaHUE
BUJIEOMaTEpUAJIOB), HAOJIIOICHHE 00PA3IIOB BEIIECTB KOJIMUECTBOM 1 MOJIb, MCCIIEIOBAHUE
O0COOEHHOCTEH PacTBOPEHUS BEIECTB C PA3IMYHON pacTBOPUMOCTHIO, NMPUTOTOBIICHHE
pPacTBOPOB C ONPEAECIEHHON MACCOBOM JI0JIEA PaCTBOPEHHOIO BEILIECTBA, B3aUMO/ICHICTBUE
BOJABl C MeTaulaMu  (HaTpueM U KaublieM) (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEIOBAHUE OOpa3lloB HEOPraHUYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB, HAOIIOICHUE U3MEHEHHS OKPACKH WHAUKATOPOB B PACTBOPAX KUCJIOT U IIEI0YEH,
u3yueHnue B3ammojeicTBus okcuaa meau () ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT
C METaJUIaMU, PEaKIuid HEUTpaIu3alu, MOJTYyYEHHE HEPACTBOPUMBIX OCHOBAHMM,
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BBITECHEHUE OJIHOTO METaJlJIa IPYTUM K3 PacCTBOPA COJIU, PEHICHUE SKCIIEPUMEHTAIBHBIX
3a1a4 no TeMe «BaxHenmme Ki1acCbl HEOPraHMYECKUX COCTMHEHUI.

Ilepunoanyeckuin 3akoH u Ilepumoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
.. MengeneeBa. CrtpoeHue aromMoB. XuMHYecKasi CBA3b. OKHCJIUTENbHO-
BOCCTAHOBUTE/IbHbIC PEAKIMH

[lepBble MONBITKH KiIaccH(UKALMK XUMHUYECKUX 3JieMeHTOB. [loHsTHE O rpymmax
CXO/IHBIX 3JIEMEHTOB (IIEJTOYHbIE U IIEIOYHO3EMEIIbHBIE METAIbI, IaJOr€Hbl, UHEPTHBIE
raspl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(OTEPHBbIE OKCUABI U THIPOKCUBI.

[Tepnognueckui 3akoH. Ileprommueckass CUCTEMAa  XUMHUYECKUX  DJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jymmHHonepruoaHas Gopmsl llepuognueckoit
CUCTEMBI XUMHUUYECKHX dJIeMeHTOB [[.11. MenneneeBa. Ilepuoab! u rpynnbl. @usnyecKuii
CMBICJI IIOPSAAKOBOIO HOMEPA, HOMEPOB MEPHUOA U IPYIIILI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siaep. M3orombl. OnekTpoHbl. CTtpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB mepBbiX 20 XuMUUecKuX 3aeMeHTOB [leproanueckoit
cuctemel JI.JI. MeHnneneeBa. XapakTepucTHKa XUMHYECKOrO OJJIEMEHTa II0 €ro
nonoxkeHuto B [leprnonnueckon cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHsI paadyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKAX U HEMETALIMYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOIAM.

3nauenue llepuonnueckoro 3akoHa u llepuonnueckoll CHCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl PA3BUTHUSA HayKd U npakTuku. .M. MenaeneeB — yd€HbIN U IPaKIaHNH.
Xnmuueckass  cBi3b. KoBasieHTHas  (mosisipHass W HENOJSIpHAs)  CBSI3b.

DJIEKTPOOTPUIIATETLHOCTh XUMUYECKUX 2JIEMEHTOB. MlOHHas CBs3b.
Crenenb okucneHus. OKUCIMTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipouneccs

OKMCJICHUS U BOcCTaHOBJICHUS. OKUCIIMTEIIM U BOCCTAHOBUTEIIH.

Xumuueckuul SKCnepumMenm:

U3y4eHHEe O00pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUAA IMHKAa C pacTBOpaMHU KHUCJIOT M WIEJOYeld, MPOBEICHHUE OIMBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklnil (ropeHue,
peaKuuu pa3yioKEeHUsI, COSUHEHU).

Meoswxcnpeomemnvie cesasu

Peanuzarus MeXnpeIMETHBIX CBSI3eM NpH HM3y4eHWHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS YE€PE3 UCIO0JIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYUYHBIX MTOHSATHM, TaK
W TIOHATHUH, SBIAIOIIMXCS CHUCTEMHBIMU ISl OTHEJBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTI'O IMKJIA.

OO0uue ecTeCTBEHHOHAYYHBIE TTOHSATHUS: HAy4yHbIN (DAKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaliu3, CHUHTE3, KiIaccupUKalusi, MNEPUOJUYHOCTh, HAOIIOICHUE, JKCICPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHUE.

duszrKa: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIW], H30TOIIbI,
PaMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUN 3apsijl, BELIECTBO, TENO, O0BEM,
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arperaTHoe COCTOSIHHUE BEIIECTBA, Ta3, (M3NUYECKHE BEITUUWHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, TIJTaHETHI, 3837161, CONHIIE.

buonorus: hotocunTes, npxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOJIbI, MOJIE3HbIC
HCKOIaeMbI€, TOTIIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKuusi

[lepuognuecknin 3akoH. llepmogmueckas cucrema XHMUYECKHX  DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWMCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KalMs, KalbLUS MU UX COCAUHEHUHN
B COOTBETCTBHUU C MTOJIOKEHUEM AJIEMEHTOB B Ileprnonnueckoil cucreMe U CTpPOCHUEM UX
aTOMOB.

Crtpoenue BelllecTBa: BUAbI XUMUYECKOM CBA3U. THUIBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEHIECTBA OT THUNA KPUCTAJUIMYECKOM PpEHIETKH H BHUAA
XUMUYECKOU CBS3H.

Knaccudukamuss v HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCTUHEHUM,
TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukamuss  XMMUYECKHX  peakuMil MO0  pa3IMYHBbIM MpU3HAKaM
(Mo YMCIIy ¥ COCTaBy Yy4YacTBYIOIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY d(PQeKTy,
M0 M3MEHEHMUIO CTETICHEW OKHUCIICHHMS] XUMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH,
M0 y4acTUIO KaTaJn3aropa). JK30- U IHIOTEPMHUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xuMu4eckod peaknuu. [loHsTHe 00 OOpaTUMBIX W
HEOOpaTUMBIX XHUMHUYECKUX peaknusx. [loHATHE O TOMOTeHHBIX M TeTEePOreHHBIX
peakuusx. I[lonstue o  karamusze. [loHATHE O  XMMMYECKOM  PaBHOBECHM.
@akTOpBI, BIMSIOMINE HA CKOPOCTh XUMUYECKONW PEAKIIMU U MOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

OKuCINTENHHO-BOCCTAHOBUTEIILHbBIC peakuuu, BJIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOUM peakiinu. COCTaBIEHUE YPABHEHHUI OKHCIUTEIIBHO -
BOCCTaHOBHTEJIbHBIX PEAKIINI C UCTIOIb30BAaHUEM METOa SJIEKTPOHHOr0 OanaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOLMALMU. OIJEKTPOJIUATHI U HEIIEKTPOIUTHI.
Katnonbl, aHuOHBL. MeXaHU3M JHCCOLIMALMM BEIIECTB C PA3JIMYHBIMUA BHAAMHU
XuMHuueckoil cBsa3u. Ctenenpb auccouurauu. CUiabHbIE U C1a0ble AJIEKTPOJIUTHI.

Peakuiun moHHOrO OOMEHa. YCIOBHUSI MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBIE Y COKpAIlIEHHbIE MOHHBIE ypaBHEHUs peakuuidi. CBOWCTBA KUCIOT, OCHOBAHHM U
cojiel B CBETE MPEJICTaBICHUN 00 AIEKTPOIUTHYECKON auccoruanuu. KauecTBeHHBIC
peakuuu Ha UOHBL. [loHATHE O THAPOIU3E COTIEH.
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Xumuueckutl SKCnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAUIMYECKUX PEMIETOK  HEOPraHWYECKUX
BEIIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U aamasa), CJI0KHBIX BEIIECTB (XJI0pua
HATpPWHsI), UCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEAKITUU OT BO3ICHCTBUS
pa3nuuHBIX (AKTOPOB, HCCIICIOBAHUE DJIJICKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
TpoIecca JTUCCOIUAIMN KUCIIOT, MIEN0YeH M coyiell (BO3MOXHO HCIOJb30BaHUE BHICO
MaTepHrajoB), MIPOBEACHUE ONBITOB, WJUTFOCTPUPYIOITUX MIPU3HAKHA ITPOTEKAHUS PEaKITUM
HOHHOTO 0OMeHa (0Opa3oBaHHUE OCajiKa, BBIJICIICHUE ra3a, o0pa3oBaHUE BOJIBI), OTBITOB,
WUTIOCTPUPYIOIHUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKiil (TopeHue,
peaKIMU PA3IOKEHUS, COCIWHCHMS), pacllO3HaBaHWE HEOPTaHHMYCCKUX BEISCTB
C TIOMOIIIbIO0 KQaY€CTBCHHBIX PEAKIIMA Ha HOHBI, PEIICHUE YKCITEPUMEHTAIBHBIX 3a/1a4.

Hemertaunbl 1 X coeAUHEHUS

O6mu1ast xapakTepucTiKa ranoreHoB. OCOOEHHOCTH CTPOECHUSI ATOMOB, XapaKTEPHbIE
crenenu okuciaeHus. CTpoeHune u GU3nIecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOr€HOB.
XUMHYECKHE CBOMCTBA Ha TNpUMepe XJiopa (B3aUMOJEHCTBUE C MeETaUlaMH,
HeMeTaiaMu, 1enodamu). Xmnopoogopoa. CofsiHas KUCIOTa, XUMUYECKUE CBOMCTBA,
MOJIyYeHUe, IpuMeEHeHHe. J(eficTBUEe XJiopa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKa.

BaxkHelmue XJIOpupl U UX HaXO0XKJACHUE B IPUPOJIE.
OO61as xapakrepucTika 3aeMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHwe W (U3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — KHUCIOPOAA U Cepbl. AJTIOTPONHBIE MOAU(PUKALIMKM KUCIOPOJA U CEPBI.
Xumunyeckue cBorcTBa cepbl. CepoBOI0pO, CTPOEHUE, PUINUECKUE U XUMUYECKUE
cBoiicTBa. OKCUIBI cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa,
¢u3nyeckue U XMMHYECKHE CBOMCTBa (0OIIME Kak IMpeICcTaBUTENs Kiacca KUCIOT U
cnennduueckne). XUMHUECKUE PEaKIINH, JIe)Kalllie B OCHOBE MPOMBIIIIIEHHOTO criocoba
MOJTy4YEeHUSI CEPHOM KUCIOTHI. [IpumeHeHue cepHor KUCIOTHL. COM CEPHOM KHUCIOTHI,
KaueCTBEHHAas peakiusi Ha cyiabdar-uoH. HaxoxkaeHue ceppl M €€ COCIMHEHUU
B Npuposie. XUMHUUYECKOE 3arpS3HEHUE OKPYKAIOLIEH CPelbl COEAUHEHUSIMU CEPBI
(KUCIOTHBIE JOXKAH, 3arpsA3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAI[CHUS.
OO1as xapakTepucTuka 3J1eMeHTOB VA-Tpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENEHU OKUCICHUS. A30T, pacCpOCTpaHEHUE B IPHUPOJE, PU3NUECKUE U
XUMHUYECKHe cBOMCTBa. KpyroBopor a3ora B mpupoje. AMMHAK, €ro (u3NYecKue u
XUMHYECKHE CBOICTBA, MoNydeHne u mnpuMeHeHue. Conu aMMOHHUSA, WX (PU3UYECKHE
Y XMMHUYECKHE CBOWCTBA, MpUMEHeHHe. KauecTBeHHasl peakiisl Ha HOHbBI aMMOHMSL.
A3oTHas KucioTa, €€ monydeHue, (pusnueckue U XUMHUYECKUE CBOMCTBa (0OLIME Kak
IPEJCTaBUTENS KJlacca KUCIOT U cnernuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KAuyeCTBE MUHEPAIbHBIX YAOOpeHuH. XUMHUYECKOE 3arpsi3HEHUE
OKpYXarouien cpesibl COEAMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHUE BO3yXa,
nouBsl U BojoéMOB). Dochop, amnmorponusie mogudukanuu docdopa, puznyeckue u
xumuueckue cBoiictBa. Okcun hocdopa (V) u dpochopHas kucinora, Gusndeckue
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U XUMUYECKHE CBOiCTBa, monydeHue. Hcnomp3oBanue QocdaroB B KadecTBe
MUHEPAIbHBIX yIOOpEHUH.

O6muras xapakTepuctuka 31eMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE  CTENEHW  OKHUCIEHUA. YTJIepold, aUIOTPOIHbIE  MOJIU(UKaLUY,
pacrlpocTpaHeHHe B MpUpoje, (PU3NYECKHEe U XUMUYECKHUE CBOMCTBA. AjcopOims.
Kpyrosopot yrinepona B npupoae. Okcuabl yriiepona, ux (Qpu3nueckue u XUMUYECKHe
CBOWMCTBA, JACHCTBUE HA KUBBIE OPraHU3MBbI, MTOJIyY€HHUE U TIPUMEHEHUE. DKOJIOTHUYECKUE
npoOJIeMbl, CBSI3aHHbIE ¢ OKcUIoM yrieponaa (IV), rumoresa ri100aibHOTO MOTENIICHUS
KJIUMaTa, MapHUKOBBIM 3(dekT. YronpHas KuciIoTa U €€ coiu, X (U3HMYECKUEe U
XUMUYECKUE CBOMCTBA, OJydeHUe U pruMeHeHne. KauecTBeHHas peakiys Ha KapOoHart-
noHbl. Mcnonas3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHble TOHATHUS OO OPraHMYECKUX BEUIECTBAX KAaK O COEAMHEHUSIX
yriaepoga (MeTaH, 3TaH, JTWIEH, aleTWUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe UCTOYHUKHU YTIEBOAOPOIOB (YTOJb, PUPOAHBIN Ta3, HEPTH), MPOTYKTHI HX
nepepadoTku (0€H3UH), UX POJb B OBITY U TPOMBINLUICHHOCTU. [loHSATHE O OMOIOTHYECKU
BAXHBIX BEILECTBAX: XUpaX, OelKax, YrieBoJaX — M MX POJM B KU3HHU YEJIOBEKa.
MartepuanbHoe €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COSTMHEHUH.

Kpemuuii, ero gusudeckue u XMMUYECKHE CBOMCTBA, MOJTYyYEHUE U TPUMEHEHHE.
Coenunenust kpemHus B npupoze. O6muue npeacrasieHus: 06 oxcuae kpemuus (IV) u
KpeMHHUEBON KucioTe. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
BaxHeililine CTpOUTENbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LEMEHT, O€TOH,
xene300eroH. [IpoOsieMbl 0€30MacHOrO HMCHONIb30BAaHUS CTPOUTENBHBIX MAaTEpPUAIOB
B IIOBCEJHEBHOM KU3HU.

Xumuueckuu sKcnepumenm:

u3ydeHue o0O0pa30B HEOPraHWMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEJICHNE KAUYEeCTBEHHBIX PEaKIMil Ha XJIOPUA-MOHBI U HAOJIOJICHUE MPU3HAKOB HMX
POTEKaHUs, ONBITHI, OTpaXkarolue GU3NIECKue U XUMUYECKHUE CBOMCTBA TaJOTEHOB U
UX COEIMHEHHH (BO3MOXKHO WCIOJIb30BAaHUE BHUICOMATEPUATIOB), O3HAKOMJICHHE
Cc oOpa3iaMu XJOpUJIOB (TaJOr'€HUJIOB), O3HAKOMJICHHME C oOpasliaMu cepbl U €€
COEIMHEHUAMM (BO3MOKHO MCITOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), HAOIIOEHUE Mpoliecca
OOyraMBaHus caxapa Mo JeHCTBUEM KOHIEHTPUPOBAHHON CEpHOM KHCIIOTHI, U3y4YEHUE
XUMUYECKUX CBOMCTB pPa30aBICHHOW CEpPHOM KHUCIOTHI, MPOBEJIECHUE KaueCTBEHHOMU
peakiuu Ha cynabhaT-uOH W HAOMIOJCHHWE MpH3HaKa €€ MPOTEeKaHWs, O3HAKOMIICHHE
c (u3MYECKUMHU CBOWMCTBaMHM a30Ta, Qocpopa U HUX COCAUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX YIOOpEeHHIA,
HoJydyeHue, coOupaHue, paclio3HaBaHUE W HM3YYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U ¢docaT-uOH U M3YYCHHE MPU3HAKOB HX
IIPOTEKAHUS, B3aUMOAECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbBIO
(BO3MOKHO HCIIOJb30BaHUE BUAEOMATEPUATIOB), U3YUEHHE MOJENIEH KPUCTAIIIMYECKUX
peméTok anmMaza, rpaduta, QysaepeHa, 03HaKOMJICHHE C MPOIECCOM aacopOIru
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pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM IPOTHBOrasa,
noigy4deHue, coOuWpaHHe, paclio3HaBaHWE W H3yYEHHUE CBOWCTB YTJICKUCIIOrO Tasa,
MPOBEICHUE KAYECTBEHHBIX pPEaKIMii Ha KapOOHAT M CUIMKAT-HOHBI U H3y4YCHHE
NPU3HAKOB WX  MPOTEKaHHs, O3HAKOMJICHME C  TPOAYKIMEH  CHIMKATHOU
MPOMBIIIUIEHHOCTH, pEIIEHHE SKCIEPUMEHTATBHBIX 3a7ad 1o TeMme «Baxueime
HEMETAJUIbI U UX COSAMHEHUSD.

MeTauibl M HX COeAMHEHMS

OO0mIast xapakKTepUCTUKA XUMHUUYECKUX AJIEMEHTOB — METaUIOB HAa OCHOBAaHUHU HX
nonoxkeHus B Ilepuognueckon cucreme xumudeckux sneMeHToB /(.M. MenneneeBa u

cTtpoeHust atoMoB. CTpoeHre MeTauaoB. Metaiinyeckas CBA3b U METATMYECKast
KPUCTAJUIMYECKAS] PEHIETKA. DJNEKTPOXUMHUYECKHI pAl  HAMPSKEHUM METaslIoB.
dusnyeckne 1 XUMHIECKHE CBOMCTBA MeTaIIOB. O0IIHE CIOCOOBI MOTYYSHUS METAIIIOB.
[ToHsiTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT KOppo3uu. CriiaBbl
(cTranp, 4yryH, AIOPATIOMUHUNA, OPOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[llemounble MeTaJUIBl: MOJNIOKEHHWE B llepuonnueckoil cHUCTEME XUMHYECKHX
anemeHTtoB J[.MI. MeHnneneeBa, CTpO€HHE HX aTOMOB, HAaXO0XJECHUE B IPUPOJE.
dusnueckre W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanmusi). OKCUIBI U
TUJIPOKCHUABI HATPUA U Kauns. [[puMeHeHre MENOYHbIX METAILIOB U UX COCIMHEHUM.

[Ilest0yHO3EMENBHBIE METAUIBI MATHUM U KaJbLUU: MOJ0KeHUE B [lepuoanueckon
cucremMe XuMuieckux 3semeHToB J[.1. MeHneneeBa, cTpoeHre UX aTOMOB, HAXOKJICHUE
B npupojie. PuU3NUECKUe U XUMUYECKUE CBOMCTBA MarHvs W Kaiplus. BakHeiiine
COCIMHEHUSI KaJIbIUsl (OKCHUJ, THUIPOKCUI, cojiu). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHEHUSL.

Amomunuii: nonoxenue B Ilepmogmyeckold cUCTEME XHUMHYECKHUX 3JIEMEHTOB
.. Menneneesa, CcTpoeHHE aroma, HaxoxJaeHue B npupone. Dusuueckue u
XUMUYECKAE CBOMCTBA aOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJA W THAPOKCHUIA
ATFOMHUHUSL.

Kenezo: nomoxxkenue B Ilepuogmyeckord cHCTEME  XUMHUYECKMX  BJIEMEHTOB
JAWN. MenneneeBa, crpoeHue aroma, HaxOXAeHHe B npupome. Dusznueckue u
XHUMHYECKHE CBOMCTBA ele3a. Okcuapl, THapokcu sl  coin xenesa (1) u xxemnesa (1),
MX COCTaB, CBOMCTBA U IMOJIYYEHUE.

Xumuveckuu sKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3lamMy METAJUIOB U CIUIABOB, MX (PM3NYECKUMHU CBOWCTBAaMHU,
U3y4E€HHE  pe3yJbTaTOB  KOPPO3WM  METALIOB  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), 0COOCHHOCTEN B3aUMOJICHCTBUS OKCUIA KalbLMs U HATPHUS C BOJOU
(BO3MOXHO MCIOJIb30BAHNE BUIEOMATEPUATIOB), UCCIIEJOBAaHNE CBOMCTB KECTKOM BOJIBI,
npoliecca rOpeHus enes3a B KUCIopo/ie (BO3MOXKHO UCIOIb30BaHUE BUAEOMATEPUATIOB),
IPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX PEAKIINI HAa MOHBI (MAarHusl, KaJIbLUs, aTFOMUHUS,
uuHka, xenesa (1) u xeneza (III), menu (II), HaOmroneHHEe M OnMMCaHUE MPOIIECCOB
OKpAaIlIMBaHUS TJIAMEHH MOHAMH HATPUS, KaJus U KalblHs (BO3MOXHO HCIIOJIb30BaHNE
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BUJIEOMATEPUAJIOB), HCCIICOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHHUS U
TUJPOKCHU/IA IIMHKA, PEIICHHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxueimmue
METAJUIBI U UX COCTUHEHUS.

XuMus ¥ OKpYysKaluas cpeaa

BemectBa u wmarepuansl B IIOBCEIHEBHOM JKM3HM 4YeJloBeKa. be3omacHoe
UCIIOJIb30BaHUE BELIECTB M XMMHUYECKMX peakiuil B ObiTy. IlepBas momouis mpu
XUMUYECKHX 0XKOrax U OTPaBICHUSAX.

XVWMHUYECKOE 3arpsi3HEHUE OKpY’Kallled cpenbl (mpefeibHas —JOIMycTUMAast
KoHleHTpalus BemectB (nanee — I1JIK). Ponb XMMUM B pelIeHUH 3KOJOTMYECKHUX
pooJIeM.

Xumuueckuil SKCnepumMeHm:
u3ydeHue oOpa3loB MaTepualioB (CTEKJIO, CIJIaBbl METaUIOB, MOJMMEPHBIE
MaTepHabl).

Meswcnpeomemnmsie césa3u

Peanmzanust MeXnpeaMeTHBIX CBs3€l mNpu wu3ydeHnn xumMuu B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCMOMB30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MTOHITHIM, TaK
U TIOHSTHUM, SIBIAIOMIUXCS CHUCTEMHBIMU JUISI OTACJBHBIX TPEAMETOB €CTECTBEHHO-
HAYYHOTO [IUKJIA.

OO01Ire ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaliu3, CHHTE3, KIacCHU(pHUKaAIUsA, TEePUOIUIHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJICTIMPOBAHKE, M3MEPEHHEe, MOJEIb, SBICHUE, MApHUKOBBIN 3(PQEKT, TEeXHOIOTHS,
MaTepHabl.

®dwusnka: Marepusi, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJHI, H30TOIIBI,
PaaOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsfl, MPOBOJAHUKH, MOIYIPOBOIHUKH,
JTUBJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TENI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, PAacTBOPHUMOCTh, KPHCTAUIMYECKas PpEHIETKa, CIIaBbl, (PU3NICCKUE
BEIMYWHBI, CAWHHIIBI W3MEPEHUS, KOCMHUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
Comnuize.

buonorus: ¢otocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
ya00OpeHHs, MUKPORJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHbIEC BELIECTBA.

['eorpadus: armocdepa, runpochepa, MHUHEpANbl, TOPHbIE MOPOJBI, MOJE3HBIC
UCKOIMaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIC PEe3yJIbTaThl OCBOSHUS MPOrPaMMBl OCHOBHOTO 00IIIeT0 00pa30BaHMS
JOCTUTAIOTCS B XOJ¢ OOYYCHHS XHMHUHU B CIMHCTBE Yy4eOHOW M BOCIHMTATCIBHOMN
JEATENHPHOCTA B COOTBETCTBUHU C TPATUITMOHHBIMH POCCUHUCKUMH COITUOKYIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, IIPUHATHIMHU B 00IIIECTBE MPaBUJIaMU U HOPMaMHU
MIOBE/ICHHS M CITOCOOCTBYIOT MPOIIeCcCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COITMATU3AIINN
00 yJaromuxcs.

JInyHocTHBIE pe3yJIbTaThI OTpaXKaroT TOTOBHOCTD 00yJaromuxcs
PYKOBOJICTBOBATHCS CHCTEMOM TO3UTHBHBIX IEHHOCTHBIX OPUEHTAIUA W PACHIUPECHHE
OIIBITA JEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHMS :

IIECHHOCTHOTO OTHOUICHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U
HAay4YHOMY HACJICINIO, TOHUMaHUS 3HAYECHUSI XUMUYECKON HAyKU B )KM3HU COBPEMEHHOT O
o0IllecTBa, CHOCOOHOCTH BJIAJIETh JIOCTOBEpHON HWHQoOpMaimed o TepeaoBbIX
JOCTHKEHUAX U OTKPBITUSIX MUPOBOM M OT€UECTBEHHOM XHMMHH, 3aMHTEPECOBAHHOCTH
B HaYYHBIX 3HAHUAX 00 yCTpOMCTBE Mupa U 00IIeCTBA;

2) TPAKAAHCKOI 0 BOCIIUTAHMS:

NPEACTABJIEHUS O COLMANBHBIX HOPMAax M MPaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUN
B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IMOJIE3HOM, yueOHO-
UCCIIEA0BATEIbCKOW, TBOPYECKOM M APYIMX BHAAX JACATEIbHOCTH, TI'OTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOM JI€ATETbHOCTH MpPU  BHINOJIHEHUH  YYEOHBIX,
MO3HABATEJIbHBIX 33]1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN Y4E€OHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aUMONOHMMAHHUIO W B3aMMOIIOMOIIM B IPOLECCE ATOMU
y4eOHOH JEsTeNbHOCTH, TOTOBHOCTU OLICHUBAaTh CBOE IMOBEACHHE M IOCTYNKH CBOMX
TOBApUIIEH C ITO3UIMM HPABCTBEHHBIX M IIPAaBOBBIX HOPM C YYETOM OCO3HAHMSA
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TMO3HAHMSA:

MHPOBO33PEHUYECKUE TMIPEICTABICHUS O BEIIECTBE W XHUMHUYECKOM pEeaKkUuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABISAIOIIME OCHOBY
JUISl TIOHMMAaHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpA, MPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUSA MPUPOABI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOAHOM CPEIOH,
0 POJIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

II03HABaTEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA ITOJyY€HUE HOBBIX 3HAHUM 10 XUMUH,
HE0OXO0IMMBbIE 1J1s1 00BSICHEHHS HA0JII01aeMbIX MPOIIECCOB U SBJICHHM, MTO3HABATEIILHOM,
WH(OPMAIIMOHHON Y YUTATENIbCKOU KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON
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paboThI ¢ yUeOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU
cpelncTBaMu MH(OPMAIMOHHBIX TEXHOJIOTU;

UHTEpEC K 00YUYEHHIO U TTO3HAHUIO, JII0O03HATEILHOCTh, TOTOBHOCTh U CLIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON U UCCIIEIOBATEIbCKON MeATEIbHOCTH, K OCOZHAHHOMY
BBIOOPY HANPABJIIEHHOCTH U YPOBHSI OOYU€HHUSI B TAJIbHEUIIIEM;

4) ¢popmMupoBaHHUsI KYJIbTYPbI 3/10POBb:

OCO3HAHWE IICHHOCTH XWU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 370POBBIH 00pa3 ’KU3HU, OCO3HAHUE MOCIICACTBUIN U HEMIPUSATHE BPETHBIX
NPUBBIUCK (YMOTPEOJICHHUS  QJKOTOJISI, HAPKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH
COOJIIOJICHUST TIPaBUJI OE30MACHOCTU MPHU OOpalleHUH C XUMHYECKUMH BEIIECCTBAMHU
B OBITY U pealbHON KU3HH;

5) Tpya0BOro BOCHIMTAHMS:

HHTEpPEC K MPAKTHYECKOMY H3YUEHHIO0 MpodeccHii W TpyAa pasindHOro poja,
yBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM IESATEIbHOCTH, B TOM YHCIE Ha OCHOBE
IPUMEHEHHsI MPEIMETHBIX 3HAHHH M0 XMMHH, OCO3HAHHBIA BBIOOD WHIWBHUIYaIbHOM
TPAaCKTOPUH TPOMODKEHHS 00pa3oBaHUsS C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIMECTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCIEMIHON
npodeCCHOHATBHON AEITEIPHOCTH M Pa3BUTHS HEOOXOMHWMBIX YMEHHH, T'OTOBHOCTH
alalTHPOBATHLCS B MTPOPECCHOHATBLHOMN CpeJIe;

6) KOJIOrN4€eCKOro BOCIIMTAHMSI:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIEHHWE K NPUPOAE KaK HCTOUYHMKY YKU3HU
Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAHUS, IOHUMaHUE [IEHHOCTH 3/J0POBOT0 U 0€30MacHOro
o0pa3a >KW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3M4YecKOMy U
NICUXUYECKOMY 3/0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJIEHUSI TpaBUi 0E30MacHOro
MOBE/ICHMS MPU PadOTE C BELIECTBAMM, a TAKKE B CUTYAlUAX, YIPOKAIOIINX 3J0OPOBBIO U
JKU3HU JIFOACH;

CHOCOOHOCTH TNPUMEHSATh 3HAHMS, TMOJMydaeMble TP HM3YYCHUH  XHUMHUH,
JUIsl PELICHMS 3a]1a4, CBA3AHHBIX C OKPYXKAIOIIEW MPUPOJHON CPEAOU, IS NOBBIILICHUS
YPOBHS 3KOJOTMYECKON KYJIbTYpbl, OCO3HAHUS III00ATBHOTO XapaKTepa IKOJIOTUIECKUX
npobsieM M IMyTel HX pelIeHHs] TMOCPEICTBOM METOAOB XHMHUH, 3KOJOTHYECKOIrO
MBIIUICHUSI, YMEHHSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOW, KOMMYHUKATUBHON U
COLIMAJIBHOM TIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJbTATOB BBIJIEIISIIOT 3HAUYUMBIE
Ut (hOPMUPOBAHUSI MUPOBO33PEHUSI OOIIIEHAYUYHbIC MTOHATHUS (3aKOH, TEOpHSsl, PUHIIHUII,
rumnoresa, QaxkT, CUCTEMa, MPOoLecC, SKCIEPUMEHT U APYTOE.), KOTOPbIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJSIOT HA OCHOBE 3HAHUI U3 ATUX
npeaMeToB (GOpMUPOBATh MPEACTABICHUE O I1ETOCTHOM Hay4YHOM KapTHHE Mupa,
U yHHUBEpCalbHbIE yueOHbIE NeUCTBUs (MTO3HABATENbHBIC, KOMMYHUKATUBHEIE,
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PETYISITUBHEIE), KOTOpbIE 00ecCIeurnBaroT dbopmupoBaHue TOTOBHOCTHU
K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU NeATEIbHOCTH.

Ilo3HaBaTebHbIE YHUBEpPCAJbHbIE YUueOHbIE eiCTBUS
ba3oBbIe JJoruueckue aeicTBu:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILJICHUS TIPU OCBOCHUM 3HAHUM:
pPacKpbhIBaTh CMBICT XMUMHUYECKUX TOHSATHUN (BBIIETSATH MX XapaKTepHbIC MPU3HAKH,
yCTaHABJIUBaTh B3aUMOCBSI3b C JIPYTUMHM TIOHSTUSMH), HCIIOJNB30BATh TOHSTHUS
JUIs OOBSICHEHHST OTJENbHBIX (DAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAaHUS W KPUTEPUHU
JUIS KJacCU(UKAMM XUMHUYECKUX BEIIECTB M XMMHYECKUX pPEaKIui, yCTaHaBIIMBATh
MPUYUHHO-CJICJICTBEHHBIE CBA3UM MEXIYy OOBEKTAMU H3YyUEHUS, CTPOHUTH JIOTHUYECKUE
paccyxaeHusi (MHIAYKTUBHbIC, JENYKTUBHbIE, MO aHaJOTWH), JejaThb BBIBOJBI H
3aKJIFOUYCHUS;

YyMEHUE MNPUMEHATH B MPOLECCe TO3HAHWS TOHATUS  (MPEeIMETHbIE U
METaNpeMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMble B XHMMHH,
peoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHHU MOJIEIbHBIC MPEJICTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUecKas (popmylia u ypaBHEHHUE XUMUYECKOM
peakIuu — IpH pelIeHUH y4eOHO-TTO3HABATEIbHBIX 3a/1ad, C YUETOM ITHUX MOJACIBbHBIX
MPEACTaBICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK H3Yy4aeMbIX
OOBEKTOB — XUMHMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIHMM, BBIABIATH OOIIKE
3aKOHOMEPHOCTH, NPUYMHHO-CICJICTBEHHBIE CBA3M W MPOTHUBOPEUUS] B H3Yy4AEMbIX
npoliieccax U sIBJICHUSIX.

Ba3oBble uccienoBarebCcKue 1eHCTBUS:

YMEHUE HCHOJIb30BAaTh I[IOCTABJICHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUSA, a TAKKE B KauyeCTBE OCHOBBI IS (DOPMHUPOBAHUS TUIIOTE3bI MO TPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

npuoOpeTeHue OmbITa M0 I[UJIAHUPOBAHWIO, OpPraHu3allud U  IPOBEACHUIO
YYEHUYECKHUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJIOM IPOIEcca, CAMOCTOATEIBHO
MIPOrHO3UPOBATH €0 pe3ynbTar, (HOpMYIHPOBATH 000OIIEHUS U BBIBOJBI 10 PE3YJIbTaTaM
MPOBEIEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOJIeTaHHOM padoTe.

Pabora c undopmanmeii:

YMEHUE BbIOHMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH UHPOPMALIUIO PA3TUUYHBIX
BUJOB U (OpM MpeACTaBICHUS, MOJIY4aEMyI0 M3 pPa3HbIX HCTOYHUKOB (HAy4HO-
HOMYJIIpHAsl JIUTEpaTypa XMMHUYECKOIO COJIEpP)KaHUs, CIPABOYHbIE MOCOOUS, PECYPCHI
WHuTepHeTa), KPUTUYECKM  OLEHUBATH  IIPOTHBOPEYMBYKD M HEJOCTOBEPHYIO
uH(}OpMaIHIO;

YMEHUE MPUMEHATh pa3JIMYHble METOABl M 3alpochl IMPH IOUCKE U O0TOOpE
MH(}OpMAaIIMKU ¥ COOTBETCTBYIOIINX TAHHBIX, HEOOXOIUMBIX JIJISl BHITOJIHEHUS YU€OHBIX U
NO3HABATENbHBIX 3a/au OIpeNeiIEHHOro THMa, NPUOOpeTeHHe OmbiTa B 00JACTH
UCIOJIb30BaHUsT MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBJaJICHUE
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KyJIbTYPOH aKTUBHOT'O UCITOJIB30BAHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSATEIIBHO
BBIOMpATh ONTUMAIbHYIO (OpMY TMpelcTaBlieHus HHGOPMalUM U HWILIIOCTPUPOBATH
pelraeMble 3a/1a4u HECTIOKHBIMU CXEMaMU, TuarpaMMaMu, IpyruMu ¢popMaMu rpaguku
1 MX KOMOWHAIIASIMHU;

YMEHUE HCIIOJIb30BaTh M  aHAJU3UPOBAaTh B  Ipolecce  y4yeOHOM U
MCCIIEIOBATENbCKON JIEATETbHOCTH HH(MOpPMALMIO O BIUSHUM POMBIILIEHHOCTH,
CEJIBCKOI'0 XO3MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEN NPUPOJHON CPEJIbL.

KoMMyHuKAaTHBHBIE YHHBEPCAJbHbIE Y4eOHbIE eHCTBUSA:

yMEHHUE 337aBaTh BOMPOCH! (B Xoje Auanora U (Wjiv) JUCKYCCUHU) MO CYILECTBY
00CyXX1aeMOil TeMBbI, (OPMYIIMPOBATH CBOM TPEIIOKEHUS OTHOCHTEIILHO BBITIOJTHCHUS
MPEJIOKEHHOM 3a/1a4H;

NpUOOPETEHUE ONbITa MPE3EHTAMU PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (JJA0OPATOPHOTO OIbITa, J1TA0OPATOPHOW PabOTHI IO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOIO IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IMO3HABATEILHOH U
UCCIIEIOBATENbCKOM JEATENFHOCTA MPHU PELICHUH BO3HUKAIOMIMX MpOOJIeM Ha OCHOBE
yuéTa OO0IIMX MHTEPECOB U COIIACOBAHMS MO3UIMHI (00CYXIEeHUsI, OOMEH MHEHUSIMU,
«MO3TOBBIC ITYPMBI», KOOPAUHAITUS COBMECTHBIX NEHCTBUMU, OIMpENeICHUE KPUTEPHUEB
0 OIICHKE KaueCTBa BBITOJIHEHHOW paOOTHI U APYTHE);

PerynsitTuBHbIE YHUBeEpPCAJIbHbIE Y4eOHbIe AeiiCTBUSA:

YMEHUE CAMOCTOATEIBHO ONPENENATh LEIU JEATEIBbHOCTH, IUIAHUPOBATH,
OCYILECTBIIATb, KOHTPOJUPOBaTb M TMpPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO
NesITeNhbHOCTh, BBIOMpaTh HamOosee S(PQPEKTUBHBIC CIOCOOBI pEIICHHsS] y4EeOHBIX U
[I03HABATEJbHBIX  3aJa4, CaMOCTOSTEIBHO  COCTAaBIATH WA  KOPPEKTUPOBATH
IIPEJIOKEHHBINA AITOPUTM JIEUCTBUM MPU BBINOJHEHUN 33aJ1aHUN C YYETOM IOJYYEHHUS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBAThH
COOTBETCTBUE IIOJIYYEHHOI'O pe3yJibTara 3asBICHHOW LEIM, YMEHHUE HUCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX Pe3yJIbTaTOB MO OCBOEHHUIO 00S3aTENIBHOIO COJAEPIKAHMS,
YCTAHOBJIEHHOTO JIaHHOU (enepanbHOi paboueld mporpaMMoil, BBIJEISIOT: OCBOCHHbBIC
OOy4YalIMMHUCS HAyYHbIE 3HAHUS, YMEHUS W CHOCOOBI JEMCTBUM, CHEeLU(PUUIECKUE
JUId TpeaMeTHOW oOnactu «XuUMHs», BUABI JIEATENBHOCTH IO IMOJIYYEHHIO HOBOTO
3HaHMSI, €r0 UHTEPIPETALMH, MPeoOPa30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYallUsX.

K xonmy oOyueHus B 8 kjacce mpeAMETHBIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHI:
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pacKpbIiBaThb CMBICI OCHOBHBIX XHMHWYECKMX TOHSTHUH: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MTPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/AHAs1), BAJICHTHOCTb, OTHOCUTEJbHAsT aTOMHas M MOJIEKYJsSIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBasi JOJIsI XUMHYECKOTO DJIEMEHTA
B COCAUMHEHUH, MOJSAPHBIA  O0BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb,
AIEKTPOOTPHUIIATETILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl PeaKius, Kiaccuduxaius
peaKkluil: peakiuu COCAUHEHHUS], PEAKIUK PA3IOKEHUS, PEAKIIUU 3aMEIICHUs, pEaKIun
oOMeHa, HK30- M SHJIOTEPMHUUECKHE PEaKINH, TETJIoBol 3((PeKT peakiuu, sSapo aroma,
DJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOWTalb, paguyCc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl U HEMOJspHAas KOBAJICHTHAs CBs3b, MOHHAs CBsA3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J0JIsl BellecTBa (MPOLIEHTHAS] KOHIIEHTPALKsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U TPUMEHSITh 3TH
MOHSITUSI TP OMKMCAHUU BEIIECTB U UX MPEBPAILICHUI;

WCITOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJII COCTaBJIEHUS (OPMYN BEIIECTB U
YPaBHCHUU XUMHUYECKUX PEAKIIUN;

OTIpEENIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb
OKHUCJICHHUSI JJIEMEHTOB B OHWHApHBIX COCIUHEHMSX, MPUHAUIKHOCTh BEIIECTB
K OIpeNeNéHHOMY KJaccy COCAMHEHUH 1o (opMmymnaM, BHA XUMHUYECKOH CBS3H
(KOBaJIEHTHAsI U UOHHAsI) B HEOPTaHUYECKUX COCTUHCHUSIX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona /.M. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX HJIEMEHTOB OT HX
nonoxxkenuss B llepuonnyeckoil cucreme, 3aKOHOB COXPAaHEHUSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUEHHUSI, 3aKOHA ABOTraapo;

OMUCHIBATh M XapakTepu3oBaTh TaOiuuHyr ¢opmy Ilepuogmyeckoit cucteMbl
XUMHUUYECKUX DJIEMEHTOB. pa3iMuyaTh MOHATHUS «TJIaBHas moArpynna (A-rpymmna)» u
«mobouynass moxarpynma (b-rpynma)», manple u OoNbIIME TEPUOIBI, COOTHOCHTH
o003Ha4YeHUs, KOTOpble UMEIOTCs B Tabmnuie «llepuogmdeckas cucreMa XMMHUYECKUX
anemeHToB .M. MenneneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS ATOMOB
XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsa sapa, oOIiee YHCIO DSJIEKTPOHOB U
pacnpeneneHue ux 1o JMEeKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh  XUMHYECKHUE  DJIEMEHTHI, HEOPraHWYECKHE  BEIICCTBA,
XUMUYECKHE peakuuu (MO0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKUUU BEIIECTB,
10 TerIoBoMY 3G (DEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHUE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIACCOB,  TOATBEpXKZAasi  ONMUCAHME IPUMEpPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIA;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX MTPEBPAIICHUI B Pa3JINYHbBIX YCIOBUSX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOIO AJIEMEHTa MO (opMysie COeIMHEHHs, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIINU;
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MPUMEHSATh OCHOBHBIE ONIEPALIUH MBICIUTEIBHON JEATENbHOCTH — aHAJIN3 U CUHTES,
CpaBHEHHE, 0000IIEHHE, CHCTEMATHU3aLUI0, KJIACCU(PHUKALNIO, BBIABICHUE MPUYHMHHO-
CIICACTBEHHBIX CBSI3€M — Il M3Y4YEHHUS] CBOMCTB BEIIECTB M XMMHMYECKUX PEaKIUil,
€CTECTBEHHO-HAay4HbIE METO/Ibl IIO3HAHUS — HAOI0/IEHNE, U3MEPEHHE, MOJIEIIMPOBAHUE,
HKCIIEPUMEHT (peabHbIN U MBICICHHBIH);

CIIeI0OBaTh MpaBUJIaM TIOJIb30BAaHUS XUMHUYECKOM TOCYAOM U J1abopaTOpHBIM
00OpyZIOBaHHEM, a TaKXe€ NpaBWJIaM OOpalleHUsi ¢ BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU IO BBIITOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO
U CcOOMpaHHIO Ta3000pa3HBIX BEUIECTB (BOJOPOJAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C OIMPEIEIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH U
MPOBOAUTH XMUMHUYECKHE SKCIEPUMEHTHl MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MMOMOIIBI0 HHAUKATOPOB (JIaKMYC, peHOoNpTaNenH, METUIOPAHK U IpYTHeE).

K koHiy oOyudenuss B 9 kijacce mpeiaMeTHbIE Pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh cHOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUI:

PacCKpbIBATh CMBICJI OCHOBHBIX XMMUYECKUX MOHITUI: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIA, NOH, KAaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT,
AJIEKTPOOTPULIATEBHOCTD, CTENEHb OKHCJICHUSA, XUMHYECKAs PEAKLUS, XUMHUYECKas
CBSI3b, TEIUIOBOM 3P EeKT peakiuu, MOjb, MOJISPHBIM 00BEM, pacTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT JIUCCOIMAIUS, PEaKIMd HMOHHOTO OOMEHa,
KaTaJlu3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PpPEaKIIHH,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPOMus, amM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAas,
WOHHAs, METATMYECKas), KPUCTAUIMYECKasi PeméTka, KOppo3us METaUIOB, CIUIABBHI,
CKOPOCTb XMMHMYECKOW pEeakUHuH, MpenesibHO gonycrumas KoHueHtpamus [IJIK
BEIIIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHSATUM U MPUMEHSITHITH
MOHSTUSI TP OMKMCAHUU BEIIECTB U UX MPEBPAILLICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIsi COCTaBJeHUS (OpMysn BEUIECTB U
YPaBHEHUM XUMUYECKUX PEAKIUM;

ONpENENATh BAJCHTHOCTh W CTENEHb OKHCICHHUS XUMHYECKHUX DJIEMEHTOB
B COCAMHEHUSX DPA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIACCy COEAMHEHUH Mo (QopMmyiaM, BHJ XUMUYECKON CBS3U (KOBaJEHTHas, MOHHAs,
MeTa/NInYecKas) B HEOPraHWYECKUX COCIWHEHHUSX, 3aps]] HOHA IO XUMUYECKOU
dbopmylie, XapakTep Cpellbl B BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX COCIUHECHUH, THUII
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaThb  cMmbicn  I[lepumommueckoro  3akona .M.  MeHneneeBa u
JIEMOHCTPUPOBATh €r0 MOHWMAHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOINUYHYIO (POpMY
[lepuonnyeckoil CUCTEMBbl XMMHUYECKUX BJIEMEHTOB: pa3jinyaTh MOHITHUS «rJIaBHas
noarpymnmna (A-rpynma)» u «mobouynas noarpynna (b-rpymma)», Manbsie u OobIue
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MEePUOJIbl, COOTHOCUTh 00O03HAYCHUS, KOTOPhIE MMEIOTCS B IMEPUOAUMYECKON TabJuIIe,
C YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U
3apsg sAqpa, o0lee YMCo JIEKTPOHOB U pacipeAesieHuE UX Mo AJIEKTPOHHBIM CJIO0SIM),
OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 2JIEMEHTOB M UX COCAMHEHUM
B TIpe/Ieax MajbIX TIEPUOOB U TJIABHBIX TOATPYII C YIETOM CTPOSHHUS UX aTOMOB,;
KJIacCU(PUIIMpOBaTh  XUMHYECKHE  DJEMEHTHI, HEOPraHWYeCKHe  BeIeCTBa,
XUMUYECKHEe peakiuu (10 YMCIIy W COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIICCTB,
0 TeTIOBOMY 3((PEKTY, 110 M3MEHEHUIO CTETICHEH OKHUCIICHNUS] XUMUYECKUX 2JICMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIUE U CrIe(PUISCKUEe XUMUUECKUE CBOMCTBA
IIPOCTBIX W CIIOKHBIX BEIICCTB, MOATBEPIK/Ias ONMUCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX |
WOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHUS JJIEKTPOJUTUYECKON IUCCONMALMM KHUCIOT, IIEI0o4ell u
coJiel, TIONHBIE M COKpall€HHbIE ypaBHEHHUS peaKIuid MOHHOr0 OOMEHa, ypaBHEHUS
peakinii, MOATBEPKIAOIINX CYIIECTBOBAHUE T€HETUUECKOW CBSI3U MEXKy BEleCTBaMU
pPa3IUYHBIX KJIacCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOIO OajlaHCca dTUX PEaKIIHil;

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUSI, BOBMOKHOCTH
MPOTEKAHMSI XUMHYECKUX MTPEBPAIICHUNA B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOII0 XMMHUYECKOT0 3JIeMEHTa Mo (OopMylie COSAUHEHUSI, MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMUYECKON peaKkilny;

coOJroIaTh TpaBUJia TOJB30BaHUSA XUMHUYECKOW TOCYI0H U J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TakXe TMpaBwia OOpalieHuss ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUUECKHUX OMBITOB 10 MOTYYEHUTO
¥ COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKUCIIOTO ra3a);

IPOBOJIUTh PEAKIHMH, IOATBEPXKIAIONINEC KAauyeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHA-, OpOMHI-, HOAWMI-, KapOOHAT-,
dbocdar-, cunukar-, cyabdar-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3yYE€HHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUUECKUX BEIECTBR;

MPUMEHSITh OCHOBHBIE ONEPAIIMK MBICIMUTEIILHON NESITEIHbHOCTH — aHAJIU3 U CUHTES3,
CpaBHEHHE, O0O0O0OIIEHNEe, CHUCTEMAaTH3allui0, BBIIBICHUE MPUUYUHHO-CICACTBEHHBIX
CBA3€d — i1 W3Y4YEHUsS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHBIE METOJIbI TIO3HAHUS — HAOJIIOICHHUE, U3MEPECHHE, MOCITUPOBAHNE, YKCIICPUMEHT
(peanbHbBIN U MBICTICHHBIN).
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8 KJIACC
HaumenoBanue
Ne KonmuaecTBo OcCHOBHBIE BUJBI I€ITEIbHOCTH
pa3ziesioB U TEM Conepxanue o0ydeHus
n/m 4acoB o0 yyarommxcs

y4eOHOr 0 MpeaMeTa

Pa3znen 1. [lepBoHayajbHble XUMHYECKHE TOHATHS

1.1

XuUMHuS — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
IIPAKTUYECKON
JIeSITeIIbHOCTH
YyeIoBeKa

5

[Ipenmer xumuu. Ponp XuMum B )KU3HU
YyeJoBeKa. XUMUs B CUCTEME HAYK.

Tena u BemiecTBa. PU3UUYECKUE CBOMCTBA
BEIIIECTB. ATPETraTHOE COCTOSTHUE
BemiecTB. IloHsTHE 0 MEeTOIAaX MO3HAHUS
B XUMHUH. YNCTEIE BenlecTBa U CMECH.
CnocoOblI pa3aeneHust cMecei.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUYECKOW MOCYI0M,

C MpaBUJIaMu pabOTHI B 1a00OpaTOpuu U
npruemMamMu oOpalieHus ¢ 1a00paToOPHBIM
000pyJI0BaHUEM.

dusznvecKre CBOWCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIIOB

1 HEMETAJIOB.

CrniocoObI pa3jaenieHus cMecei
(punbTpOBaHUE, BEITApUBAHUE,
TUCTUIUIAINS, XpoMaTorpadus).

PackpbIBaTh CMBICI H3ydaeMbIX TOHATHH.
PackpriBaTh poJib XUMUU B IPUPOJIE U
JKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMH.

Paznuuate 4nCThIC BENIECTBA U CMECH;
OIHOPOJHBIC U HEOJTHOPOIHBIE CMECH.
Paznuuars ¢puzndeckue u XUuMHUUECKUE
SIBJICHMS.

CiienoBath aIrOpuTMaM MCIOJIb30BAHUS
AKCIEPUMEHTAIBHBIX METO/IOB —
HAOJTFOICHHS ¥ DKCTIEPUMEHTA.
HaGmronaTh ¥ OUCHIBATH OOBEKTHI

IIpY MPOBEJICHUHU IEMOHCTPALAN U
71a00PaTOPHBIX OMBITOB 10 U3YYCHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aelieHus] CMECEU BEILIECTB.
[TpoBOIUTH XUMUUYECKUM IKCIIEPUMEHT
NIpU pa3eieHun cMecell (Ha mpumepe
OUYHCTKH TTOBAPEHHOM COJIN) B XOJI€
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Jlabopamopuvie onvimol:

W3yuenue u onrcanue GU3NIecKux
CBOMCTB 00PA31[0B HEOPraHUYECKHUX
BEIIIECTB.

W3yuenune cmioco0oB pa3zesieHus: cMecei
(c MOMOIIBIO MAarHUTA).

Ilpaxkmuyeckue pabomui:

Ne 1. TlpaBuna paGotTsl B 1aboparopuu u
npuéMbl 0OpaIIeHUs C JIabOpaTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU MOBAPEHHOM COJIN)

PaKTHYeCKOi paboThl Ne 2.

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON MOCYA0M 1 1a00paTOpHBIM
000pyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpallleHHs ¢ XUMUYECKUMHU BELECTBAMU
B COOTBETCTBUU C UHCTPYKIMEH

IIPY BBIITOJIHEHNUH [TPAKTUYECKON

pabothr No 1.

BricTpanBaTh pa3BEpHYTHIE TMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha WH(OPMAIHIO U3 yIeOHUKA U
CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
MCIIOJIb30BATh N3YYEHHBIN OHATUNHBIN
anmnapar Kypca XuMuu

1.2.

BemniectBa n
XUMHUYECKUE
peaKkIu

15

ATOMBI U MOJEKYJbl. XUMUYECKUE
31eMeHThl. CUMBOJIBI XUMHUYECKHUX
371eMEHTOB. [IpOoCThIE U CIIOXKHBIE
BEIlIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumudeckas ¢popmyna. BaaeHTHOCTh
aTOMOB XUMUYECKUX 3JIEMEHTOB.
3aKOH NTOCTOSIHCTBA COCTaBA BEILIECTB.
OTHOCUTENBHAsA aTOMHAs Macca.
OTHOCUTENbHAsA MOJIEKYJIIpHAs Macca.
MaccoBas 107151 XUMHYECKOT'0 JIEMEHTA
B COCJIMHEHHUH.

OnpenensaTs TPU3HAKU XUMUYECKHUX
peaxIuii, yCIOBUs WX MPOTEKAHUS.
OOBSICHATH CYIITHOCTh (PUBNYECKUX U
XUMUYECKUX SIBJICHUM C TOUKU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO yYEHHUSI.
KnaccuduuupoBars xummuueckue
peakuuu (1o YUCIy U COCTaBy
pearupyroumx u 00pa3yrommxcs
BCIIIECTB).

CocTaBasaTh (HOpMYIIbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U ONPENEIISAThH
BAJICHTHOCTH 1O (JOPMYJIaM BEIIIECTB.
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KonuuecTto BemectBa. Moinb. MonsipHast
Macca. B3anmocBsi3b KoJIMuecTBa, MacChl
Y YHCJia CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel mo dhopMynam XUMHUECKUX
COCIMHECHUM.

du3NYeCKUe U XUMUYECKUE SIBJICHHUS.
XUMHUYECKas peakUus U €€ MPU3HaAKHU.
3aKOH COXpaHEHHSI MACChl BELIECTB.
XUMHUYECKUE YPABHEHMUS.
Knaccuduxarus XuMUYIECKUX peaKIuit
(coenuHeHUs1, pa3IoKEeHUs, 3aMEILICHMUS,
oOmeHa).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

dusznvecKue CBOMCTBa 00pas3IoB
HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HEMETAILJIOB.

OO0pa31pl BEmecTB KOJIUIECTBOM | MOJIb.
dusnueckue siBJIeHU (IJIaBJICHUE BOCKA,
TassHUE JIbJa, pACTUPAHKE caxapa

B CTYIIKE, KATIEHUE U KOHJICHCAIUs
BOJIBI).

XUMUYECKUE SIBJICHUSA (TOPEHUE CBEYH,
MIPOKAJIMBAHUE METHOM MTPOBOJIOKH,
B3aUMOJEHCTBHUE COJIbI WM MeENa

C COJITHOM KHUCJIOTOM).

HaGmronenne npu3HakoB MPOTEKaHUS

PaccraBnsate kordpuirieHTsI

B YPABHEHUSIX XUMHUUECKUX PEAKIUH.
Hab6mronath v onuchiBaTh 00 bEKTHI

MIPU TIPOBEICHUU JEMOHCTpaIuii u
71a00paTOPHBIX OMBITOB.

[TpoBOoaUTH BEIUKCIEHNUS 110 (hOPMYyIIaM
XUMUYECKUX COEUHEHUIN U YpaBHEHUSIM
XUMHUYECKUX PEAKLIHM.

[IpuMEHSTh ECTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM YHCIIe
HaOJII0/ICHNUE, MOJIETMPOBAHUE,
SKCIEPUMEHT U OCHOBHBIE OTIEpAIIU
MBICIUTENBHON eI TENbHOCTH
(cpaBHEeHUE, Ki1accUpUKAIIUS)
BricTpauBath pa3BEpHYThIC MUCEMEHHBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha HHQPOpPMAIIHIO U3 Y4eOHUKA U
CIIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO
KCTIOJIb30BATh U3YYEHHBIN TTOHATUNHBIN
anmnapar Kypca XUMuu
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XUMHMUYECKUX peaKkuil (pa3ioKeHue
caxapa, B3aUMOJCHCTBHE CEPHOI
KHCJIOTHI C XJIOPUJIOM Oapusi, MOJIydeHue
1 paznoxenue ruapokcuga meau (II)
IIPU HarpeBaHUU, B3aUMOJICHCTBHE
xenesa ¢ pactBopom coiu meau (I1).
OnpITHI, WILTIOCTPUPYIOILKE 3aKOH
COXPaHEHUSI MaCCHI.

Jlabopamopuvie onvimol:

Coznanue Moieneit MoJeKyl
(IrapocTep>KHEBBIX).

Onucanue (GU3NIECKUX CBOKCTB
00pa310B HEOPraHUYECKUX BELIECTB —
METAJIJIOB U HEMETAIJIOB.

Hab6monenue ¢pusznueckux (TiaBieHue
BOCKa, TasiHUE JIbJIa) 1 XUMUYIECKUX
(ropeHue cBe4H, MPOKATNBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HaGmonenue u onvcanue Npu3HAKOB
NPOTEKAHUSI XUMHUUYECKUX PeaKui
pa3HBIX THUIIOB.

Buviuucnenusa:

OTHOCHUTEIbHON MOJIEKYISPHON MaCChI
BEIIECTB, MOJIIPHOW MaccChl, Macchl
BEIIECTB, MAaCChI M KOJIMUECTBA BEIIECTBA;
MacCCOBOH JOJH XUMHUYECKOTO dJIEMEHTa
o popmymne coeTMHeHNUS;
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10 YPAaBHEHUSAM XUMUYECKUX PEaKIIUN:
KOJIMYECTBA, MACCHI BEIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
PEAreHTOB WM IPOAYKTOB pEaKIUU

Utoro no pazneny 20

Pa3nen 2. Baxkneiinmue npeacraBuTes I H

COPraHu4Y€CKHUX BCHICCTB

2.1 | Bo3ayx. Kucnopo. 6
ITonstue
00 okcrgax

Boznyx — cmech razos. CocTaB Bo3yxa.
Kucnopoa — anemeHT u npocroe
BeniecTBo. Haxoxienue kucnopoaa

B IIpUpoe, Pu3ndecKue U XUMUIECKUE
cBoiicTBa (peakiuu ropenusi). OKCHUIbL.
[Ipumenenue kucaopoaa. CnocoOsbl
MOJTyYEHUSI KUCTIOpOo/a B JIaDOpaTOpuu U
MNPOMBIIIIEHHOCTH. KpyroBopor
Kucaopoja B nmpupoae. O30H —
ATOTpOMHAs MOIU(PUKAIINS KUCTOPO/Ia.
TernoBoii 3ppekT XuMHUIECKOI peakIuu,
TEPMOXUMHUYECKHIE YPaBHECHHS, K30~

U DHJIOTEpMHUUECKHUE peakluu. TormmmBo:
yroJjib U METaH. 3arps3HeHue BO31yXa,
ycuJieHHE TapHUKOBOTO 3 dekTa,
pa3pyleHue 030HOBOTO CIIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeseneHre coiepKanust
KHCIIOpOZa B BO3AYXE

[Tony4enue, cobupanue, pacro3HaBaHUE

Hcnonbp30BaTh XUMUYECKYIO CUMBOJIMKY
U1 cocTaBlieHUs! (OPMYJI BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUUYECKUX
peaKkuuii C y4aCcTUEM KHCIIOPOa.
XapakTepu30Bath (OIKCHIBATh) COCTAB
BO3/yXa, (PU3HUYECKUE U XUMHYECKUE
CBOICTBa KHCIIOPOAA, CIIOCOOBI €ro
NOJIYYEHHUsI, IPUMEHEHUE U 3HAUEHUE
B IIPUPOJIE U KU3HU YEIIOBEKA.
CpaBHUBATH peaklMK TOPEHUS U
MEJJIEHHOT'O OKUCJICHHUSI.

OOBSICHATH CYLUTHOCTh 3KOJOTUYECKHUX
po0JieM, CBA3AHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnenoBath npaBuiiaM 0e30mMacHOM
paboThI B TabopaToOpuu Mpu
UCIOJIb30BAaHUU XMMHYECKOU MOCYbI U
000pyI0BaHMS, @ TAKXKE MpaBUIaM
o0palleHus C TOPIOYMMH BELLIECTBAMHM.
[InaHupoBaTh U OCYIIECTBIIATH HA
PAaKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
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Y U3Y4YE€HHE CBOWCTB KUCIOPOJA.
HaGmronerne B3anMo1eiCTBHS BEIIECTB
C KHUCTIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U MIPEKPAIECHUS TOPCHUS
(mokapa).

Jlabopamopmuwiii onvim:

O3HakoMIIeHHE ¢ 00pa3IaMu OKCUIOB H
ONMCAHUE UX CBOWCTB.

Ilpakmuueckas paboma.

Ne 3. Tlonyuenue u cobupanue
KHUCIIOPO/1a, U3YUEHHUE €TO CBOMCTB.
Buruucnenus:

MOJICKYJISIPHOM MacChl KHCIIOpOAa
030Ha Ha OCHOBAaHWH aTOMHOM MacChI
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MaCChI BEIIECTBA

10 YPaBHEHUSM XUMHUUYCCKHUX PEaKITUi

POBOJUTH HAOJIOAEHHUSI, IENIaTh BBIBOBI
10 Pe3yJIbTaTaM 3KCIIEPUMEHTA

[IpY IPOBEACHUH JTa0OPATOPHBIX OMBITOB
U TIPAKTUYECKOM pabOTHI.

BrIuucasaTe KOJIMYECTBO BEUIECTBA,
00bEM raza o popMysam.

VYu4acTBOBaTh B COBMECTHOM paboTe

B CpYIIIE.

BricTpanBaTh pa3BEpHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOU

Ha WH(OPMAIHIO U3 yIeOHUKA U
CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BATh N3YYEHHBIN OHATUNHBIN
anmnapar Kypca XuMHH

2.2

Bopnopon. Ionsarue
0 KHCJIOTaX U COJISIX

Bomopon — a3neMenT u mpocroe
BeuecTBo. Haxoxnenne Bogopoaa

B IIpupojie, PU3nIecKrne 1 XUMHUIECKUE
CBOICTBa, MPUMEHEHHUE, CIIOCOOBI
nonydenusi. Kuciorsl u comnu.
MomnsipHblil 00bEM Ta30B. Pacu&Tsr

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[lonydenue, cobnpanue u

PackpbIBaTh CMBIC U3y4aeMbIX OHATUN
Y IPUMEHSTH 3TU NOHATHS IPU ONUCAHUU
CBOWCTB BEIIECTB U X MPEBPALLICHUM.
XapakTepu3oBarh (OMKUCHIBATH)
buznIecKre 1 XUMUIECKHIE CBOMCTBA
BOJIOpPO/a, CIIOCOOBI €ro MOIy4YeHHUS,
IIPUMECHEHUE.

Cobupatpe npudOp 1Sl MOTyYEHUS
BOJIOPO/IA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
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pacrno3HaBaHUE BOAOPO/A.
B3aumopelicTBue BO10poia ¢ OKCUIOM
meau (11).

Jlabopamopmubiii onvim:
B3anmopernicTBue KUCI0T C METalJIaMH.
Ilpakmuueckas paboma:

Ne 4. Tlonyuenne u cobupanue Bo10poa,
W3Yy4EHUE €r0 CBOWCTB.

Boruucnenus:

00BEMA, KOJIMYECTBA BEUIECTBA I'a3a

10 €r0 U3BECTHOMY KOJIUMYECTBY
BELIECTBA UJIIH O0BEMY;

00BEMOB Ta30B MO YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIIIEHUN
ra3oB

JUTSL cCOCTaBJieHUs1 (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYICCKUX
peaKkuuii ¢ y4acTueEM BOAOPO/IA.
BrruuciasTs MONSIpHYIO MacCy BEIECTB;
KOJIMYECTBO BEIECTBa, 00OBEM Ta3a,
Maccy BEIIECTBa;

[IpoBOAUTH Pacy€Thl O YPABHEHUSIM
XUMUYECKUX PEaKINil: KOIMYeCTBa,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHToB
WJIM TIPOJTYKTOB PEaKIIHH.

CrnenoBaTh npaBuiiaM 0e30mMacHOM
paboThI B 1abopaToOpuu Mpu
UCIOJIb30BAaHUU XUMHUUECKOU MOCY/IBI U
000pyIOBaHMs, a TAKXKE MpaBUIIaM
oOpalieHus ¢ TOPIOYUMH BEIIeCTBAMHU

B OBITY.

[ImarrpoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMUYECKUE HKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOIEHNS, JIENaTh BHIBOIbI
MO pe3yJibTaTaM dKCIEPUMEHTA.
VYuacTBoBaTh B COBMECTHOU paboTe

B TpyIIIe

2.3

Bopna. PactBopsl.
Iloagatue
00 OCHOBaHUAX

dusnueckue cBoiicTBa Boabl. Bomga xak
pacTBOpUTEL. XUMHUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHwusl.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSATHN
Y IPUMEHSTH 3TU MTOHATHS MIPY ONKHCAHUU
CBOMCTB BELIECTB U UX IIPEBPALICHUN.
XapakTepu3oBarh (GU3UYECKUE U
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PactBopsl. Posb pacTBOpOB B pupoie U
B ’KM3HU YesoBeka. KpyroBopoT BojibI
B MpUpoOJIe. 3arpsi3HEHUE TPUPOTHBIX

BoZ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

HacpllieHHbIC M1 HEHACKIIIEHHBIC
pacTtBOpbl. PacTBOPUMOCTH BEIIECTB
B BoJie. MaccoBas 1011 BEIeCTBa

B pacTBoOpe.

Xumuueckuiui IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHuME BEIIECTB C pa3IuyHON
PacTBOPUMOCTBIO.

B3aunmopgeiicTBre BOabI ¢ METaUIaMH
(HaTpHUEM U KaJIbI[UEM).
HccnenoBanne pacTBOPOB KUCIOT U
IIEJI0YEH C MOMOIIBIO HHIUKATOPOB.
Jlabopamopmvie onvimol
UcciaenoBanne ocoOEHHOCTEN
PacTBOPEHUS BEIIECTB C PA3IMYHOU
PacTBOPUMOCTBIO.

[IpurorosiieHre pacTBOPOB

C ONPEAECIEHHON MacCOBOM JOJIEN
PacCTBOPEHHOIO BEIIECTBA.
IIpaxmuueckas paboma

Ne 5. IlpuroroBiieHrue pacTBOpOB

C OIPEIECIIEHHON MacCOBOM 10JIer
PacTBOPEHHOIO BEIIIECTBA.

XUMHUYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
pacTBOPUTENS B MPUPOIHBIX MPOIIECCaX.
CocTaBysITh YpaBHCHHS] XUMHYECKUX
PEAKIMN C Y4aCTUEM BOJIBI.

OOBSACHATH CYITHOCTh AKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MIPUPOTHBIX BOJI, CIOCOOBI OUMCTKH BOJIBI
OT MpUMECEH, MephI IO OXPAHE BOJI

OT 3arpsi3HEHMUS.

[ImanupoBaTh M OCYIIECTBIATH

Ha MPAKTHUKE XUMHYECKUE
AKCIIEPUMEHTHI, IPOBOAUTEH HAOIIOICHUSI,
JienaTh BBIBOJBI 110 pe3yibTaTaM
AKCTICPUMEHTA TIPH TIPOBEICHUHU
71a00PaTOPHBIX OMBITOB U IIPAKTUYECKOM
paboTHI.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu Mpu
UCII0JIb30BAaHUU XUMUYECKON MTOCY Il U
00opymoBaHMSI.

[IpoBONTH BBIYKMCIICHHS C MPUMEHEHUEM
TIOHATHS «MaccoBas 0 BEIIeCTBa

B PacTBOPEY.

BricTpanBaTh pa3BEépHYyTHIC TUCHMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOM

Ha uHMOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTE€PUAIOB, TPAMOTHO
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Buiyucnenus:
C UCITOJIb30BAHUEM TTOHSITHUS «MacCcoBas
JI0JIs BEILIECTBA B PaCTBOPE»

HCTIOJIb30BATh U3YYEHHBIN ITOHSITUNHBIN
amnrmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COCJIMHEHUM

11

Krnaccudukanus HeopraHM4ecKux
coenudeHuit. Oxcuapl. Knaccudukanms
OKCHJIOB: coJieoOpa3yroiine (OCHOBHEIE,
KHUCITIOTHBIE, aM(OTEpHBIE) U
HecoseoOpasyromue. Homenknarypa
okcu10B. Duznueckre U XUMUYECKHE
CBOMCTBA OKCUIO0B. [loryueHne okcuaos.

OcHoBanus. Knaccudukaims oCHOBaHUI:

IETOYU U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. ®usnyeckue
Y XMMUYECKHE CBOMCTBAa OCHOBAHMI.
[TosmyyeHne OCHOBaHUU.

Kucnotsl. Knaccuduxarus Kucior.
Homenknarypa kucior. @usndeckue
Y XMMUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetauioB H.H. bekerosa.
[Tosmyuenue KUcnor.

Comu. HomeHnkiaTypa coJen.
Pu3NYECKUE U XUMUYECKUE CBOMCTBA
couniet. [lomyuenue comeil.
['eneTnyeckas CcBs3b MEXAY KllacCaMu
HEOPraHWYECKUX COCTMHEHUM.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

KnaccuduuupoBaTs nuzydaembie
BEIIECTBA 10 COCTABY U CBOMCTBaM.
CocTtaBnsaTh GOpPMYJIIbI OKCHIOB, KUCIOT,
OCHOBaHUM, COJeH U HA3bIBATh UX

10 MEXAYHApPOIHON HOMEHKIIATYpE.
[Iporuo3upoBars CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XUMUYECKHX CBOWCTB
M3YUEHHBIX KJIaCCOB/TPYI BEIIECTB,

K KOTOPBIM OHH OTHOCSTCS.

CocTaBisTh MOJIEKYJISIPHBIE YPaBHEHUS
peakiui, WIUTFOCTPUPYIOIIUX
XUMUYECKHUE CBOMCTBA U CIIOCOOBI
MIOJIYYEHHSI BEIIECTB U3Y4YEHHBIX
KJIACCOB/TPYII, a TaKXKe
NOJTBEPKAAOIINX FEHETHUECKYIO
B3aHMOCBSI3b MEX]1y HUMH.
[Tpon3BOINUTH BEIYUCIEHUS

10 YpaBHEHUSIM XUMHUECKUX pEaKuil.
[InanupoBaTh M OCYIIECTBIIATH

HA IIPAKTUKE XUMUYECKHE
SKCIIEPUMEHTBI, IPOBOUTH HAOIIOICHHUS,
JIeNaTh BHIBOJBI 1O pe3yJIbTaTam
JKCIIEPUMEHTA IIPH ITPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
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OO0pa3iibl HEOPraHMYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OnbIThI, WITIOCTPUPYIOLIUE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHMYECKUX
BEILIECTB.

Jlabopamopuvie onvimol

Omnpeznenenune pacTBOPOB KUCIIOT U
L1EJ10YEN C MOMOIIBI0 UHINKATOPOB.
N3yuenue B3auMOACHCTBUS KUCIIOT

C METaJJIaMH, PEAKIIUI HEUTPaTU3aALNH.
BzaumonericTBre pacTBopa CEpHOU
KHUCJIOTHI ¢ okcuaom meau (II).
[TonyuyeHne HepaCTBOPUMBIX OCHOBAHUM.
BriTecHeHue oJlHOro MeTasia Ipyrum
13 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemenue skcriepuMeHTAIBHBIX
3a71a4u 1o treMe «BajkHenime Kji1acchl
HEOPraHWYECKUX COCTUHEHUIN.
Boruucnenus:

110 YPABHEHUSM XUMUYECKOW PEaKIINu:
KOJIMYECTBA BEIIECTBa, 00bEMa, MaCcChl
10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB UK
MPOJIYKTOB pEaKIuu

pabor.

CrnenoBaTh mpaBuiaM 0e30MacHOn
paboThI B 1abopaTopuu

IIPU UCTIOJIB30BAHUN XUMHUYECKOU
MOCY/IbI U 000PYIOBaHUS.
BricTpauBats pa3BEpHYTHIE NIMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAIHIO U3 yueOHUKA U
CIPABOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOJIb30BATh U3Y4EHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

Hroro nio pazneny:
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Paznen 3. [lepuonuuecknii 3akon u [lepuonnyeckas cucrema xumuieckux jementon /[. U. MenneneeBa. Ctpoenue

aToMoOB. XMMHUYecKas cBsi3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peaKiunuu

3.1 | I[lepuonnyeckmii
3aKOH U
ITepuoanueckas
cucremMa
XUMUYECKHAX
AJIEMEHTOB

Crpoenue atoma

J. 1. Menneneena.

7

[lepBbie MONBITKU KJIaCCU(PUKAIINH
XUMUYECKUX 2JIeMeHTOB. [loHsTHE

O rpymnnax CXOAHBIX 3JIEMEHTOB
(111eJI0YHBIC U MIETI0YHO3EMENTbHBIC
METAaJLJIbl, TAJIOT€HbI, UHEPTHHIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
amM(pOTEpHBIE OKCUIBI U TUAPOKCHUIBI.
[Tepnoguueckuii 3akoH. [lepuoanueckas
CUCTEMA XMMHUYECKHUX IJIIEMEHTOB

J.1. Menneneesa. Koporkonepuoanas u
JUTMHHOTIEpHOIHAsE (POPMBI
[lepuoandeckoit cucTeMbl XUMHUECKUX
anemeHToB JI.U1. Menneneesa. Ilepuonasl
Y rpynibl. PU3HYECKHN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB NIEPUOJIA
Y TPYIIIBI DJIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX
sanep. M3oronsl. Dnexktponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XUMHUYECKUX IJIEMEHTOB
[lepuoguueckoi cCUCTEMBI

JI.11. Menneneesa. XapakTepucTuka
XUMHYECKOTO IJIEMEHTA

I10 €10 MoJ0KeHUIo B [leproanueckon
cucreme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paauyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHIIBI
«Ilepuognueckas cucteMa XUMAYECKUX
sanemenToB JI.M. MenaeneeBay.
MopnenmupoBarb CTPOCHHUE aTOMa,
DHEPIreTUYECKUX YPOBHEU U NTOAYPOBHEU
IIPY IIOMOIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpaluii U 3JIEKTPOHHO-
rpaduueckux hopmyi.

[TosicHATh pU3NUECKUI CMBICI
IIOPSIKOBOTO HOMEpa, HOMEPOB IEprUoa
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE IJIEMEHTHI
MIEPBBIX TPEX NMEPUOJOB, KU, KaJIbLIHI
Y UX COEMHEHMUS T10 MOJ0KEHUIO

B [leprnonnueckon cucreme

JI.1. Menpeneena.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHUYECKUX
AJIIEMEHTOB (M3MEHEHHE PaJNyCOB
aTOMOB, DJIEKTPOOTPHULIATEILHOCTH,
BaJICHTHOCTH) U UX COCAMHEHUN

B IIpeJIeax MajbIX IEPUOJOB U IIABHBIX
IIOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XUMUYECKHUX JIEMEHTOB,
METAUITMYECKUX U HEMETANINYECKUX
CBOKCTB I10 TPYIIIIAM U IIEPUOJIAM.
3nauenue [leproanueckoro 3akoHa u
[lepuoanueckoi cucTeMbl XUHMUYECKUX
AJIEMEHTOB JJIsl pa3BUTHS HAYKU U
npaktuky. [[.1. MenneneeB — y4€Hbi U
IPayKIaHVH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

B3anmonencTBue riIpOKCH1a IUHKA

C paCTBOpaMM KHUCJIOT U LIEJIOYECH.
MogenrpoBaHue CTPOCHUSI MOJIEKYI
IIPU ITIOMOIIY PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (pOpMYyIL.
Tabmuna «Ilepuoguueckas cucrema
XUMUYECKUX JIEMEHTOB

J1.1. MenneneeBay.

Jlabopamopuvie onvimoi

O3HakomJieHHE ¢ 00pa3aMy METaIOB U
HEMETAIJIOB

VY4acTBOBaTh B COBMECTHOH pabore

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha nHGOPMAIIUIO U3 YICOHUKA U APYTUX
HMCTOYHUKOB, B TOM uuciie uTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBHUTEIbHBIE
peakiuu

Xumuueckas cBs3b. KoBajieHTHas
(TosisipHas U HEMOJSIPHAsI) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMUYECKHUX
aneMeHToB. MonHas cBs3b. CTelneHb
okuciaeHusi. OKUCINTENBLHO-
BOCCTAHOBUTEJIbHBIEC peakiuu. [Iporeccsl

PackpbIBaTh CMBICI H3ydaeMBbIX TOHATHH.
Onpenenars BUJl XUMUYECKON CBA3U

B COCJUHCHUMU.

MopenupoBaTh CTPOEHUE MOJICKYJI

IIPY IIOMOILHA PUCYHKOB, MOJEJIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
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OKHUCJICHUS W BOCCTAaHOBJICHUS.
OkucnuTend U BOCCTAHOBUTEIH.
XUMUYECKUH SKCIIEPUMEHT: U3yYCHUE
00pa3IloB BEIIECTB METAJJIOB U
HEMETAJIJIOB, B3aUMOJICHCTBHUE
TUAPOKCHA [IMHKA C paCTBOPAMHU KHUCIIOT
Y LIEI0YEH, MPOBEACHUE ONBITOB,
WJUTIOCTPUPYIOIIUX TTPUMEPDI
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuit (ropeHue, peakimu
pa3noKeHUs, COCTUHECHMUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WITIOCTPUPYIOLIUE TPUMEPBI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
pa3noKeHusl, COEAMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JJIs1 COCTaBJIEHUS (POPMYJT BELIECTB,
AJIEKTPOHHOTO OanaHca peaKIui.
OnpenensiTh CTENEHb OKUCIICHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (popMyiaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEIUHEHUN MO CTENEHU OKHCIICHUS
aTOMOB XUMHUYECKHUX AJIEMEHTOB.
OnpenensTb OKUCTUTENDb U
BOCCTAHOBHUTEIIb. PaccTaBisITh
KO?((DUIMEHTHI B CXeMaX MPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIuii METOJOM BJIEKTPOHHOTO
OanaHca.

Hab6monath XUMHYECKHUE OMBITHI

10 IJIaHy, aHAIM3UPOBATh U JIeTaTh
BBIBOJIBI.

HUcnomns3oBate UKT mist co3manus
MOZEJEN, MOArOTOBKHU IIPE3ECHTALINM,
JOKJIAZ0B 10 TEME.

BricTpanBaTh pa3BEpHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPON Ha
uHbOpMAIHIO U3 yaeOHUKA B IPYTHX
HMCTOYHUKOB, B TOM uHnciie MHTepHeTa

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE YMCJIO HACOB 68

[10 ITPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEATEIHLHOCTH
pa3aeiioB U TEM Conepxkanue o0ydeHUs
n/m 4acoB o0y4Jarommxcs

y4eOHOr 0 rpeaMera

1197011

Pa3znen 1. BemecTBO M XMMHUYecKHe peak
1.1 | TIloBTOpEHUE U 3)
yrayOjaeHue 3HaHUIA
OCHOBHBIX Pa3/1e€JI0B

Kypca 8 kiacca

[Tepuognueckuit 3akoH. [lepuognueckas
CHCTEMa XMMHUYECKHUX DJIICMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKUX IJIEMEHTOB NIEPBBIX TPEX
MIEPUOJOB, KalIusl, KaJblUs U UX
COCIUHECHUI B COOTBETCTBHU

C MOJI0KEHHUEM DJICMEHTOB

B [leproanueckor cucTeMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIAbl XUMUYECKON
CBsI3U. THUIBI KPUCTALIMYECKHAX
PEETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT THNA KPUCTATIIMYECKON
PELIETKU U BUJIA XUMUYECKOMN CBA3U.
Krnaccudukarus 1 HoMeHKIaTypa
HEOPraHWYECKHX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEILIECTB, OTHOCSIIINXCS

K pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCOUHECHUM, TCHETUYECKAasl CBS3b
HEOPraHWYECKHUX BEIIIECTB.

XapakTepu30BaTh XUMUYECKHUE FIIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KM U KaJbLIHs
10 UX MOJ0XKeHUIo B [leprnoanueckoit
cucreme /1. 1. Menneneena.
KnaccudunmposaTs 1 Ha3bIBaTh
HEOPraHWYECKUE BEILIECTBA U3YUEHHBIX
KJIACCOB.

OnuckIBaTh 00ITUE XUMUYECKUE
CBOMCTBA BELIECTB PA3JINYHBIX KJIACCOB,
MOATBEPKAAaTh CBOMCTBA MpUMEPaMU
MOJICKYJISIPHBIX YPaBHEHUN XUMUUECKUX
PEaAKIINH.

OnpenensaTe BUJ XMMUYECKOU CBSI3HU U
TUIT KPUCTAJUIMYECKON PEIIETKH
BEILIECTBA.

[Iporuo3upoBaTh CBOICTBA BEILIECTB

B 3aBUCUMOCTHU OT UX CTPOECHUS.
BricTpanBars pa3BEpHyYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha THGOPMAIIUIO U3 yueOHUKA U
CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO

35



denepanbuas padbouas nporpamma | Xumus. 8—9 kinaccel (6a30BbIi YPOBEHb)

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HAKOMJICHHE C MOJICIISIMU
KPUCTAJUIMYECKUX PELLIETOK
HEOPraHMYECKUX BEIECTB — METAIIIOB
¥ HEMeTaJUIoB (rpaduTa U aiMasa),
CJIOKHBIX BELIECTB (XJI0pUAa HATPus)

HCTIOJIb30BATh U3YYEHHBIN ITOHSITUNHBIN
armapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMHYECKUX
peakuuii

Knaccuduxanus XuMuyeckux peakuui
10 PA3JIMYHBIM MTPU3HAKaM (110 YMCITY U
COCTaBY YYacCTBYIOLIUX B PEaKIIUU
BEIIECTB, M0 TEIUIOBOMY 3P EKTY,

110 UBMEHEHUIO CTETIEHENH OKUCIICHUS
XMUMHUYECKHX 3JIEMEHTOB,

0 0OPaTUMOCTH, TI0 YYACTHUIO
KaTajiu3aTopa). IK30- U
SHAOTEPMHUUYECKUE PEAKIIHH,
TEPMOXUMUYECKUE YPABHEHHUS.
IToHsATHE O CKOPOCTH XUMHUYECKOU
peakmuu. [lorstre 060 06paTuMbIX

Y HEOOPAaTUMBIX XUMUYECKUX PEAKLIUSX.
[ToHATHE O TOMOTE€HHBIX U FE€TEPOrEHHBIX
peaknusx. [lonsTue o karanuse.
[TonATHE O XUMUYECKOM PAaBHOBECHUHU.
@akTOpPBI, BIUSIOIINAE HA CKOPOCTh
XUMHYECKON PEeaKIny U MOJIOKEHNE
XUMHYECKOTO pAaBHOBECHSI.
OKHCIUTETHHO-BOCCTAHOBUTENILHBIC

PackppIBaTh CMBICT N3y4a€MbIX OHATUN
Y IIPUMEHSTH 3TH MOHSTHUS IIPU OMUCAHUH
CBOMCTB BELIECTB U UX IIPEBPALICHUN.
KnaccudunnpoBaTs XuMU4YeCKre
PEaKIMU 0 PA3IUYHBIM IPU3HAKAM.

VY cranaBnMBaTh 3aBUCUMOCTh CKOPOCTH
XUMUYECKOUW peakIuu OT Pa3IuIHbIX
(hakTOpOB.

IIporHo3upoBaTh BO3MOKHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI
B Pa3JIMYHbBIX YCIOBHSIX.

OnpenensiTe OKUCIUTEND U
BoccTaHoButesb B OBP.

CocTaBisiTh 2JIEKTPOHHBIN OanaHc
peakiuu.

[Tpou3BOIUTH BBIYMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYuyacTBOBaTh B COBMECTHOM padboTe

B [1ape WK CpyIIe.

BricTpanBarh pa3BEpHYThIE MUCEMEHHBIC
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peakuuu, FIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIILHON
peakiuu. CocCTaBJIEHHE ypaBHEHUU
OKHUCJIHMTENIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BAaHUEM METOAA
AJICKTPOHHOTO OayaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakiy OT BO3JIEUCTBUS
pa3IuYHbBIX (PaKTOPOB.

OnpITHl, WILTIOCTPUPYIOLUE TPUMEPHI
OKHUCJIHMTEbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu
pa3NoKEHUS, COCTUHEHUS).
Buviuucnenusa:

KOJINYECTBA BEIECTBA, 00bEMA U MACCHI
pEareHToB WU NPOAYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKIIUn

Y YCTHBIE OTBETHI C ONIOPOH

Ha UH(pOPMALIUIO U3 y4eOHUKA U
CIPaBOYHBIX MAaTE€PUAIIOB, TPAMOTHO
WCIIOIb30BaTh U3yYEHHBIN MOHATHUIHBIN
anmnapar Kypca XuMHH

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBOpax

Teopust IEKTPOTUTUYECKON
JTUCCOLMALNN. DIEKTPOJIUTHI U
HERJIEKTPOIHUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAIIUN BEIIECTB

C pa3IMYHBIMU BUJIAMH XUMUYECKON
cBsa3u. Crenenp auccounanuu. CuiabHbIE
U CJ1a0bIe DJIEKTPOJIUTHI.

Peakiiuu noHHoro oomeHa. Y ciioBus

PackpbiBaTh CMBICT H3y4aeMbIX MTOHITHA,
a TaKke CMBICI TCOPUH
AJIEKTPOIUTUIECKON JTUCCOIHAIIHH.
OOBIICHATH IPUYHHBI
AIIEKTPOMPOBOTHOCTH BOJHBIX PAaCTBOPOB
BEIIECTB, pa3InyaTh CIa0bIe U CHIIbHbBIE
AIEKTPOJIUTHI.

CocTaBisaTh ypaBHCHUS TUCCOIMAITIT
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IPOTEKAHMSI pEAKIIMil HOHHOrO OOMEHa,
MOJIHBIC U COKPAIIEHHBIC HOHHbBIC
ypaBHEeHUs peakunii. CBOMCTBA KUCIIOT,
OCHOBAHUU U COJIEH B CBETE
MPEICTaBICHU 00 dIEKTPOIUTUIECKON
nucconuanny. KauecTBeHHbIE peakiuu
Ha noHbL [IoHsATHE O THAPOIN3E COJIEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31eKTpOIPOBOAHOCTH
pacTBOpPOB BEUIECTB, ITpoLecca
JUCCOLIMALIMKN KUCIIOT, IIEN0YE

U coJieil (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

OMnbIThI, WUTIOCTPUPYIONIUE MPHU3HAKU
MPOTEKAHMS PEaKIMii HOHHOTO OOMEHa
(oOpazoBaHMe OCajKa, BBIJCICHHE rasa,
oOpa3oBaHue BOBI).

PacniosnaBanue HeOpraHM4eCKNUX
BEILECTB C TOMOIIbI0 KAYECTBEHHBIX
peakIuii Ha UOHBI.

Jlabopamopmuwiii onvim:

N3ydyeHne npu3HakoB NPOTEKAHUS
peakuuu HOHHOTO 0OMEHA B pacTBOpax
AJEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKa,

BBIJICTICHHEM Ta3a, 00pa30BaHUEM BOJIbI).

llpakmuueckas paboma:

KHUCJIOT, IIEJIOYEH U COJIEH, ITOJHBIE U
COKpal¢HHbIE HOHHBIC YPaBHEHUS
XUMUUYECKUX peaKIuii HOHHOTO OOMEHa,
KpaTKuE€ MOHHBIE YPaBHEHUS MPOCTHIX
peaKuuii THAPOIU3a COJIEH.
XapakTepu3oBaTh OOIINE XUMUYECKHE
CBONMCTBA BEUIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE TEOPUH DJICKTPOJIUTUYECKOU
U CCOLMALAN; TIOATBEPAKAATh CBOMCTBA
IpUMepaMy MOJIEKYJISIPHBIX 1 HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemiats skcriepuMeHTANIbHBIE 3a/1a4H

10 TEME.

IInaHupoBaTh U OCYLIECTBIISITH

Ha MPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHMUSI,
JI€TIaTh BBIBOJBI MO pe3yJibTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnepnoBathb npaBuiiaM 0€30MacHOM
paboTHI B 1a00paTOpPUU MPU
MCIOIb30BAaHUU XUMUYECKOU MOCY/Ibl U
000OpyI0BaHMUs.

[TpoBOAUTE BHIYUCIICHUS 10 XUMUUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOU padoTe
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Ne 1. Pemmenue akcriepuMeHTaIbHbIX
3a71a4 110 TEME.

Buviyucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIINil

B IIap€ WJIM TPYIIIIE.
BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha MHGOPMALIUIO U3 yYeOHUKA U APYTUX
MCTOYHUKOB UH(POPMAIIMH, B TOM YHUCIIE
HNuTepuera

Uroro no pazneny

17

Pasznea 2. HeMeTa/sIbI M MX COCIUHEHUSA

2.1 | O6mas 4
XapaKTepUCTUKA
XUMUYECKUX
3JIEMEHTOB
VIIA-rpynsl.
I"anorensr

OO111as XapaKTepUCTUKA TaJIOT€HOB.
OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEPHBIE CTENEHN OKHCIICHUSI.
CrpoeHue u (pu3nveckue CBocTBa
MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAIaMHU,
HEeMeTaJlJIaMU, I1eJI0YaMu).
Xmoposogopoa. CoJisiHast KUCIIOTa,
XMMHUYECKUE CBOMCTBA, IMOJIYYCHUE,
npuMeHeHue. JlencTeue xiaopa u
XJIOPOBOJIOPO/ia HA OPraHU3M YEJIOBEKa.
Baxueimme xJ10puibl 1 UX HAXO0XKIACHUE
B [IPUPOJIE.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbIThI, OTpaxkaroiue GpuznyecKkue u
XUMHUYECKHE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHUM (BO3MOKHO MCTIOJIb30BaHUE

OOBACHATD 00II1E 3aKOHOMEPHOCTHU

B UI3MEHEHHUH CBOWCTB HEMETAJJIOB U UX
COEJIMHEHUH B Mpeeiax MallbIX
MIEPUOJIOB U TJIaBHBIX MOATPYIII
[leproanyeckoil CUCTEMBI XUMHUYECKHUX
DJIEMEHTOB C YYE€TOM CTPOECHUS UX
aTOMOB.

XapakTepr3oBath (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
rajioreHoB (Ha IpuMepe XJiopa) u
CJIOKHBIX BEUIECTB (XJIOPOBOAOPO/IA,
XJIOpHUa HATPHs), CIOCOOBI X
MOJIy4YEHHsI, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensaTe XJIOPUI-UOHBI B PACTBOPE.
[InannpoBaTh U OCYIIECTBIIATH

Ha MIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHUS,
JIeNaTh BBIBO/BI IO pe3yJibTaTam

39



denepanbuas padbouas nporpamma | Xumus. 8—9 kinaccel (6a30BbIi YPOBEHb)

BUJIEOMATEPHUAJIOB).

O3HakoMJIeHHE ¢ 00pa3liaMu XJIOPUI0B
(raJoreHuioB).

Jlabopamopmnwiii onvim.

N3yueHue CBOMCTB COISTHOU KUCIIOTHI.
[IpoBeneHre KaYEeCTBEHHBIX PEaKIIHil
Ha XJIOPUI-UOHBL.

lIpakmuueckas paboma

Ne 2: TlomyueHnue CONSTHON KUCITOTHI,
M3y4ECHUE €€ CBOMCTB.

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKHUX PEAKIIUi,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE

AKCIEPUMEHTA NP MPOBEACHUN
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBatb paBuiiamM 0€301acHOM
paboThI B TabopaTopuu

MIPU UCIIOJIb30BAHUN XUMUYECKOU
MOCY/IBI U 000PYTOBAHUS.

BricTpauBath pa3BEpHYThIE MUCEMEHHBIC
U YCTHBIE OTBETHI C OMOPOU

Ha UH(POPMALIUIO U3 yUEOHUKA U
CIIPaBOYHBIX MaTepUATIOB, FPAMOTHO
HCIOJIb30BATh NU3YYECHHBIN ITOHATUWHBIN
amnmnapar Kypca XUMUU

2.2

OOmas
XapaKTEePUCTUKA
XUMHUYECKUX
3JIEMEHTOB
VIA-rpynmnsl. Cepa
" €€ COCTUHCHUS

OO0111as XapaKTEepUCTHKA JIIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCJICHHUS.

Crtpoenue u pusznueckue CBOMCTBA
IIPOCTHIX BELIECTB — KUCIOPOAA U CEPBI.
AJoTporHbie MOAU(GUKAIIMU KUCIOPO1a
U cepbl. XUMHUYECKUE CBOMCTBA CEPHI.
CepoBosiopoa, cTpoeHue, pusnyeckue u
XUMHUYECKUE CBOMCTBA.

Oxkcuasbl cepbl Kak MPeACTaBUTENN
KHCIJIOTHBIX OKCHJIOB.

Cepnas kucnora, puszudyeckue u
XUMHYECKHEe CBOMCTBA (00IIHe Kak

OOBICHATH O0ITHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB 3JIEMEHTOB
VIA-rpyniibl ¥ UX COEIUHEHUH C YHETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh GU3UUYECKUE U
XUMHUYECKHE CBOICTBA MPOCTOr0
BEILIECTBA CEPBI U €€ COEANHEHUN
(cepoBOIOPOJA, OKCHIOB CEPBI, CEPHOM
KHCIIOTHI, CYyIb(})ATOB), CIOCOOBI X
MOJTyYEHUsI, IPUMEHEHUE U 3HAYCHUE
B IIPUPOJIC U KU3HU YETIOBEKA.
OnpenensTe HAIMYUE CYTb()AT-HOHOB
B pacTBOpE.

OOBACHSTH CYITHOCTb AKOJOTUUECKUX
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MpeACTaBUTENIS Kilacca KUCIIOT U
crnenuduyeckue). XUMUYECKUE PEeaKIUu,
JIeXaIrue B OCHOBE MPOMBIIICHHOTO
croco0a Mmojay4eHus: CEpHON KUCITOTHI.
[Ipumenenune. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peakius Ha CyJIb(aT-uoH.
Haxoxnenue cepbl 1 €€ coefuHeHU !

B IIpUpojie. XUMHUECKOE 3arpsi3HEHUE
OKPYKaroIIEH Cpelibl COEAUHEHUAMU
cepbl (KUCIOTHBIC TOXK]IU, 3arpSI3HEHUE
BO3/lyXa M BOJIOEMOB), CIIOCOOBI €0
MPEIOTBPALLICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomJyeHue ¢ o0pasiiaMu cephl U e€
COEIMHEHUSIMU (BO3MOXKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB).
Ha6ronenue npoiiecca oOyriivBaHust
caxapa noji J1eMcTBueM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopuvie onvimol:

N3yueHne XMuMUYECKUX CBOKCTB
pa30aBICHHON CEpHOMN KHUCIOTHI.
[IpoBeneHre KaYeCTBEHHON peakIuu Ha
cynb(dar-nuoH u HabJIOIeHHE TTPU3HAKa
€€ MPOTEKAHUSA

po0JieM, CBSI3aHHBIX C epepaboTKON
COCMHEHUH CEPBL.

[InaHupoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOIUTH HAOJIOICHHS,
JIeNIaTh BBIBOMBI 11O pe3yJIbTaTaM
IKCIIEPUMEHTA.

CrnenoBathb paBuiamM 0€30I1acHOM
paboThI B TaOOpaTopuu

MIPY UCTIOH30BAHUN XHMHUYECKOM
MOCY/IBI U 000PYTOBAHUS.

[Tpon3BOANTHh BBIYMCICHUS

0 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh Mpu BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUM TEKCThI YUeOHUKa,
CIIPaBOYHBIC MaTEPUATIBI
(ITeproardecKkyro CHCTEMY XUMHUYECKHX
anemenToB J. . MeHnneneesa, Tabiuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHHH U
COJICH B BOJE, SJIEKTPOXUMHUUCCKHUH Pl
HaIpsHKEHUH METaIOB).

Hcnonb30BaTh U BHITTOTHEHUH
yueOHBIX 3a/IaHUI U B TpOIIECCe
MCCIIeI0BATEIbCKOMN e TEIbHOCTH
HaYyYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO CO/ICPIKaHUs, CITPAaBOYHbIE

Marepuaisl, pecypcsl HTepHeTa
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2.3

Oobmas
XapaKTepUCTUKA
XUMHYECKUX
3JIEMEHTOB
VA-rpynmsl.

A3ot, Gpocdop u ux
COEIMHEHHUSI

OO01mas xapakTepPUCTHKA DJIIEMEHTOB
VA-rpynnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCJICHUS.

A30T, pacipOCTpaHEHUE B IPUPOJIE,
busznuecKre U XUMUIECKHE CBOMCTRA.
Kpyrosopot a3zora B npupozae.
AMMHaK, ero GU3NIECKue U XUMHIECKUE
CBOMCTBA, MOJYYEHUE U TPUMEHEHHE.
Conu aMMoHus, UX GU3NUECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakiys Ha HOHbI
aMMOHHSI.

A30THas KHCIIOTa, €€ MOIyYEHue,
dbusznueckre U XUMUYECKHE CBOMCTBA
(oOmIHe KaKk MpeIcTaBUTENs Kilacca
KHCJIOT U crienrpruIecKue).
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHHSI B KQUECTBE MUHEPAIIbHBIX
ynoOpeHuid. XUMUYECKOe 3arpsi3sHeHNe
OKPY-KAIOIIEH CpeIbl COCTUHEHUSIMA
a30Ta (KUCJIOTHBIC IO IH, 3arPSI3HCHHE
BO3/lyXa, IOYBBI U BOJIOEMOB).
docdop, amnoTpornHbie MOAUGUKAITTT
dbocdopa, puznuecKkue U XUMUYECKUE
corictBa. Okcun pocdopa (V) u
dbocdopHas kuciora, puznueckue u

OOBICHATH O0ITUE 3aKOHOMEPHOCTH

B UBMCHCHUH CBOMCTB DJICMEHTOB
VA-rpynnsl ¥ UX COEIUHEHUN C yU4ETOM
CTPOCHHS UX aTOMOB.

XapakTepusoBarb (PU3NYECKUEC U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIIECCTB
azota u ocdopa U UX coeTMHEHUN
(amMmaka, coyieii aMMOHUs, a30THOU
KHCJIOTBI, HUTpaToB, okcuaa hocdopa (V)
u (ocdopHoi KucIoThI, hochaTo),
CIIOCOOBI UX MOTYYCHUS, MPUMECHECHUE U
3HAYEHUE B MMPUPOIE U )KU3HU YEIOBEKA.
OmnpenensTe HOHBI aMMOHUA U Pocdart-
MOHBI B PaCTBOpE.

OOBSICHATH CYITHOCTH SKOJIOTUYECKHUX
po0JieM, CBSI3aHHBIX C HaXOXKIEHUEM
coenuHeHui azora u docdopa

B OKPYXKarIIEN cpelie.

[ImannupoBaTh U OCYILIECTBIISTh

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IIPOBOIUTH HAOIOICHNS,
JIeNaTh BBIBOJBI IO pe3yIbTaTaM
AKCIIEPUMEHTA TP TIPOBEACHUHT
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh npaBuiiaM 0e30MmacHOM
paboThI B 1abOpaTopuun
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XUMUYECKHUE CBOMCTBA, MOJy4EHUE.
Hcnonb3oBanue pocaToB B KaUECTBE
MUHEPAIbHBIX yIOOPEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakoMIieHUE C PU3UIECKUMHU
cBoiicTBaMu a3zota, ¢hochopa

U UX COeIMHEHUH (BO3ZMOXKHO
MCIOJIb30BaHUE BUAEOMATEPUATIOB).
O3HakoMJIeHHE C 00pa3laMu a30THBIX U
dbocdopHBIX yaoOpeHUI.

[Tonyuenue, coOupanue, pacro3HaBaHUE
Y N3y4YEHNE CBOWCTB aMMHAKa.
BzaumopercTBrEe KOHIIEHTPUPOBAHHOU
a30THOW KHCIJIOTBI C MEIbIO (BO3MOXKHO
WCIOJIb30BaHUE BUICOMATEPUATIOB).
Jlabopamopuvie onvimol:

[IpoBeneHne KaueCTBEHHBIX PEaKITHit
Ha MOH aMMOHHUS U ¢ocdar-uoH, u
U3Y4YEeHHE MPU3HAKOB UX TPOTEKAHMUS.
Ipaxmuueckas paboma

Ne 3: Tlonydyenue ammuaka, u3ydeHue
€r0 CBOMCTB.

Buviuucnenusa:

M0 YpaBHEHUSIM XUMUYECKUX PEaKIINil

IIPU UCIIOJIB30BAHUN XUMUYECKOM
MOCY/Ibl U 000PY10BaHUS.
IIpon3BOINTH BBIYKCICHUS

10 XUMUYECKUM YPaBHEHHSIM.
Hcnonb30BaTh Npy BHITTOJIHEHUH
y4eOHBIX 3a/IaHUM TEKCThl yUeOHHUKa,
CIIPaBOYHBIE MaTepUaIbl
(IepruoANYECKYIO CUCTEMY XUMUYECKUX
sanemenToB JI. 1. MenneneeBa, Tabiuiry
PacCTBOPUMOCTH KHCIIOT, OCHOBAaHUU U
COJIEH B BOJIE, DJIEKTPOXUMHUUYECKUU PAL
HaNpsKEHUH METaJlIoB)
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2.4

Oobmas
XapaKTepUCTUKA
XUMUYECKUX
3JIEMEHTOB
IVA-rpynmnsrl.
Yrnepon u
KPEMHUH, U UX
COEIMHEHHUSI

OO01mas xapakTepPUCTHKA DJIIEMEHTOB
IVA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCJICHUS.

Yraepon, amoTporHbie MOAUDUKALINH,
pacnpocTpaHeHue B PUPOJIE,
bu3nUecKre 1 XUMUYECKHE CBOMCTBRA.
Ancop6mus. KpyroBopot yriepoaa

B IIPUPOJIE.

Oxcunpl yrieposa, ux pusudeckre u
XUMHUYECKHE CBOMCTBA, JICHCTBUEC

Ha KMBBIE OPTaHU3MBbI, TTOJIYUCHHUE U
MPUMEHEHHUE. DKOJIOTUYECKHE
pOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yriepoza (IV), runoresa riobanbHOro
MOTEIUICHUS KJIMMaTa, TapHUKOBBIN
adexr.

VYronpHas KUCIOTa U €€ COJU, UX
bu3nUecKre U XUMUYECKHUE CBOICTRA,
MOJIyYEHUE U MIPUMEHEHUE.
KauectBeHHas peakius Ha KapOOHAT-
noHbI. Mcnons3oBanue kapOOHATOB

B OBITY, MEIUIIMHE, TTPOMBIIIIICHHOCTH U
CEIIbCKOM XO3SIMCTBE.
[lepBoHAUaTBHBIC TTOHATHS

00 OpraHMYeCcKUX BEIIECTBaX KaK

0 COeMHEHUsSIX yriepoja (MeTaH, 3TaH,

OOBICHATH O0ITUE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB JIEMEHTOB
IVA-rpynibl ¥ UX COEIMHEHUH C y4ETOM
CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh GU3MUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
yriaepoaa U KpeMHUS U UX COeAMHEHU N
(OKCHIOB yraepojia, yrojlbHON KUCIOTHI,
KapOOHATOB, OKCUAA KPEMHUS,
KPEMHHEBOW KHUCIIOTBI, CUIIMKATOB),
CIOCOOBI UX MOJTYYEHHUS, IPUMEHEHUE U
3HAYEHHUE B IIPUPOJIE U )KU3HU YEIIOBEKA.
OOBICHATH IPUUUHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOEHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha MpuMepax
COECIMHEHUH YIJIEpOAa U KPEMHHSL.
OnpeaensiTh KapOOHAT- U CHJIUKAT-MOHBI
B pacTBOpeE.

OOBICHATH CYLTHOCTh KOJIOTMUECKUX
npobJieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKHUCIIOT0 raza B OKPY’Karollen cpejie.
[ToaTBepxkaaTh 0OCOOEHHOCTH COCTaBA
OpPraHMYECKUX BEILECTB MPUMEpPaAMH
MPOCTHIX COCTMHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, TAHOJ, TJIUIIEPUH,
YKCYCHasi KHCII0Ta), B3aUMOCBS3b
HEOPraHMYECKUX COEIMHEHUH yriieposia u
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ATWJICH, alleTUJICH, STAHOJI, TJIUIEPUH,
YKCYCHasi KUCIIOTa).

[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB
(Yrosmb, IpUpOJIHBIH Ta3, HEPTH),
MPOJYKTHI X TepepadoTku (OCH3MH),
WX POJIb B OBITY U IPOMBIIIIJICHHOCTH.
[TorsiTHE O OMOIOTUYECKH BaXKHBIX
BEIIECTBAX: KUpax, OesKax, yrieBogax —
U UX POJIM B )KU3HU YE€JIOBEKA.
MarepualibHOE €TMHCTBO OPTaHMYECKUX
¥ HEOPTaHWUYECKUX COCTMHEHUM.
Kpemuuii, ero pusndeckue u
XUMUYECKUE CBOMCTBA, MOTYYECHUE U
npumeHeHue. CoeTMHEHUS] KPEMHUS

B ripupoje. O01ue nmpeacTaBiIcHus

00 okcuze kpemuus (IV) u kpeMHUEBOM
KHCJIOTE.

Cunukarel, X UCIIOJIb30BAHKE B OBITY,
MEUITMHE, TTPOMBIILICHHOCTH.
Baxnenime cTpouTenbHbIe MaTEpUaIbl:
KepaMuKa, CTEeKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobraembr 6e30macHoro
UCIIOJIb30BaHUS CTPOUTEIHHBIX
MaTepHasioB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Mojienu KpUCTaUIMYECKUX PEIIETOK

OpPraHMYECKUX BEUIECTB.
OnuckIBaTh posib OEIKOB, KUPOB U
YII€BOJOB B (DYHKIIMOHUPOBAHHUH KUBBIX
OpPraHU3MOB, COCTAB MPUPOJIHBIX
MCTOYHHUKOB YIJIEBOJIOPOAOB, UX POJIb

B OBITY ¥ TTPOMBITINIEHHOCTH.

[IpoBOIUTE BBIYKCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIIHM.

[ImanupoBaTh 1 OCYILIECTBIISITh

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOJIUTH HAOIIOCHUS,
JIeN1aTh BBIBOJBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA MIPH MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
pabor.

CrnenoBaTh paBuiaM 0€30MacHON
paboThI B TabopaTopuu

MIPU UCTIOTIH30BAHUN XUMUYIECKOU
nocyzbl 1 000pyA0BaHUS.

Hcnonb30BaTh Npu BBHITTOJIHEHUH
y4€OHBIX 3a/IaHUI TEKCThl y4eOHHUKa,
CIPaBOYHBIE MaTepUabl
(ITeproarueckyro CHCTEMY XUMUYECKHUX
sanemenToB J[. . Menneneesa, Tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
COJIEH B BOJIE, IIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAJIIIOB)
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anmMasa, rpadura, QpyiepeHa.
O3HaKOMJIEHUE C TIPOLECCOM aICOPOLINH
PacTBOPEHHBIX BEILIECTB
aAKTUBUPOBAHHBIM YIJIEM U YCTPOKWCTBOM
IPOTUBOra3a.

O3HakoMJIEHUE C TPOAYKIUEN
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuanbl: cuiMkaTHas
IPOMBIIIEHHOCT ).

Mopaenu MOJIEKYJT OpraHUYECKUX
BELIECTB.

Jlabopamopmnwiii onvim.

[Tonyuenue, coOupanue, paclio3HaBaHUE
Y U3YYEHHE CBOMCTB YIJIEKHUCIIOrO Trasa.
[IpoBeieHNE KaueCTBEHHBIX PEAKINI

Ha KapOOHAT U CHJIMKAT-MOHBI U
W3Y4YEHHUE NPU3HAKOB UX MPOTEKAHHUS.
Ipakmuueckue pabomul.

Ne 4. TTonyuenue yriaekucioro rasa,
U3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemenue skcnepruMeHTaIbHbBIX
3a/1a4 1o teme «BaxxHenne HeMeTalIbl
U UX COEAMHEHUS»

Buviuucnenusa:

110 YPaBHEHUSAM XUMUYECKHUX PEAKIUI

Hroro no pazneny

25
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Paznen 3. Mera/Libl M X COCIUHEHUS

3.1 | OOmuue cBoiicTBa 4
METAIUIOB

OO6m1as xapaKTEpUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUM UX
nosioxkenus B [leppoanueckon cucreme
XUMHUYECKUX JIEMEHTOB

J.A. MenpaeneeBa u CTpOCHUS aTOMOB.
Crpoenue MetannoB. Merannnueckas
CBSI3b U METAJTNYECKast
KPUCTaJUINYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKUN PSAJT HATPSIKEHU I
MeTaIoB. DU3HYECKUE U XUMUUECKUE
cBoiicTBa MeTauioB. O01re crnocoObl
nonydeHus: metamioB. [lonstue

0 KOPpPO3UH METANIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Crnnagsl (cTanb, YyryH, JIOPATIOMUHHM,
OpoH3a) U X IPUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuiu IKcnepumenm:
Jlemoncmpayuu:

OO0pa31ibl METaIoB U CIUIABOB.
N3ydyeHune pe3yapTaToB KOPPO3UH
MeTaJIOB (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB).

Jlabopamopuvie onvimul:
O3HakoMJIeHHE C 00pa3IlaMu METaIOB U
CIUTaBOB, X (PM3MUECKUMU CBOMCTBAMHU.

PackpbIBaTh CMBICIT U3y4aE€MbIX MOHITUN
Y IPUMEHSTH 3TH TIOHATHUS MIPU OMUCAHUU
CBOMCTB BEUIECTB U UX IIPEBPALICHUN.
OOBSCHITH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB 2JIEMEHTOB-
METAJUIOB U KX COCMHEHUM C YUETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB,
oOmue pu3nuecKkue U XUMUIECKHE
CBOMCTBA METAJUIOB.

XapakTepu3oBaTh 00IIKE CIIOCOOBI
MOJTyYEHHUSI METaJUIOB.

OnuckIBaTh CIOCOOBI 3aITUTHI METAJIOB
OT KOPPO3HUH.

CrnenoBathb npaBuiiaM 0€30MacHOM
paboThI B TabopaTOpuu Mpu
MCIIOIb30BAaHUU XUMUYECKOU MOCYIbI U
000py/IOBaHMS.

[Tpon3BOAUTH BEIYUCIECHUS

110 YPaBHEHUSAM XUMHUYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEAreHTOB COJCPKUT
MIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

Hcnons3oBaTh U BBIMOJIHEHUT
y4€OHBIX 33JTaHUN TEKCThl y4eOHUKA,
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Buvivucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIIUi,
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
npuMecu

CIIPAaBOYHBIC MaTEpPHAJIbI
(ITeproiuuecKyr0 CUCTEMY XUMHYECKUX
sanemenToB J[. . Menneneesa, Tabiuiry
PacTBOPUMOCTH KHUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMUUECKUHN PsiJl
HaIps>KeHU METaslioB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlemouHBIC METAIBI: MTOJIOKEHHUE

B [lepponnyeckoil cucreme XuMHUYECKUX
sanemenToB [[.11. Menneneesa, crpoenue
MX aTOMOB, HAXOXJICHUE B IIPUPOJIE.
du3nyecKue 1 XMMHUUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCHJIbI
Y TUJIPOKCHUBI HATPUS U KaJIHSl.
[IprMeHeHne MENOYHBIX METAJIOB U UX
COCIUHCHUM.

[lle10uHO3EMENBHBIC METAIIBI MArHUN U
KaJblMK: noJiokeHue B [lepruoanueckon
CHUCTEME XMMUYECKHUX DJIICMEHTOB

.. MenpaeneeBa, CTpOEHUE UX aTOMOB,
HaxoXJeHue B npupojae. Pusznueckue u
XUMHYECKHE CBOMCTBA MarHus u
Kajnblus. BaxxHelme coeIMHEHUS
KaJIbIUS (OKCHU, TUAPOKCH/I, COJIN).
JKEcTKoCTh BOJIBI M CITOCOOBI €€
YCTPaHEHHS.

AJTIOMUHM: TIOJIOKESHUE

B [lepuoanueckoi cucteMe XuMHUYECKUX

OOBsACHITH 00IIIME 3aKOHOMEPHOCTH

B UI3MEHCHHMH CBOMCTB 3JICMCHTOB-
METAJJIOB ¥ X COCIMHECHUH B TPyIIIax

C Y4ETOM CTPOCHHS UX aTOMOB.
XapakTepu3oBarh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB
METAJJIOB M UX COCIUHECHUH (OKCHIOB,
THIAPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTyYEHHUS, TIPUMEHECHHUE W 3HAYCHHE

B IIPUPOJIC M )KU3HH YEIIOBEKA.
¥YcranaBnuBaTh NMPUYUHHO-
CIICJICTBCHHYIO CBSI3b. CTPOCHHE
BEIIECTBAa — CBOMCTBAa — MPUMCHCHHE —
Ha TIPUMEpax U3y4aeMbIX BEIIECTB.
Pacno3naBath ¢ TOMOIIBIO KAUECTBEHHBIX
peaKInii HOHbI METAJIJIOB: MarHusI,
KaJbLIMs, aIFOMUHUS, [IMHKA, sxese3a (1)
u xenesa (M), mexu (11).

Jloka3piBaTh aM(OTEpPHBIN XapaKTep
OKCHJIOB ¥ TUAPOKCHUIOB ATFOMUHHS 1
IMHKA.
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aneMeHToB J[.1. MenneneeBa, ctpoeHue
aToMa, HaXOXJEHUE B PUPOJIC.
du3nyecKkrue U XMUMHUYECKUE CBOMCTBA
aMIOMUHUA. AM(POTEpPHBIE CBONCTBA
OKCH/JIa U TUJIPOKCUJIA aTFOMUHUSL.
Keneszo: nonoxenue B [lepuonnueckoii
CHUCTEME XUMHUYECKHUX JIEMEHTOB

.. MenpaeneeBa, CTpOEHHE aTOMA,
HaxoXJIeHHe B mpupoae. Pusnyeckue u
XUMHUYECKUE CBOMCTBA kele3a. OKCuabl,
ruapokcubl U conu xenesa (1) u xenesa
(IT), ux cocTaB, CBOWMCTBA U MOJTyYCHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBUSI OKCHIA
KaJIbIIUSL U HATPUS ¢ BOAOU (BO3ZMOXKHO
UCII0JIb30BAaHUE BUIEOMATEPUATIOB).
OxpaivBaHue TIaMeHd HOHAMU HaTpus,
KaJIisl U KaJlbIus (BO3MOYKHO
MCIIOJIb30BAaHUE BUIEOMATEPUATIOB)
HccnenoBanne CBOMCTB HKECTKOW BOJIBI.
[Iponecc ropenus xenes3a B KUCI0POIE
(BO3MO>KHO MCTOJIb30BaHHE
BUJICOMATEPHUATIOB).

Jlabopamopuvie onvimul:

[IpoBeneHre KayeCTBEHHBIX PEaKIUi
Ha MOHBI (MarHus, KajabIysl, AIIOMUAHUSI,

[InanupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOJIIOICHHS,
JienaTh BBIBOJBI 110 PE3YJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh paBuiaM 0e30MMacHOU
paloThI B 1abOpaToOpHH

IIPU UCIIOJIb30BAHUN XUMHUYECKOU
OCY/IbI 1 000PY/TOBaHMS.

[Ipon3BOIUTH BBIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpauBath pa3BEpHyThIE MUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOPMAIIUIO U3 y4eOHUKA U
CIIPABOYHBIX MaTEPUATIOB, FPAMOTHO
YCIOJIb30BaTh U3YYEHHBIN MTOHSITUNHBIN
amnmapar Kypca XUMUU
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nuHKa, xxenesa (II) u xxeneza (I1), meau
(I1), orcanue MPU3HAKOB KX
MPOTEKAHUSI.

HccnenoBanue aMpoTEepHBIX CBONCTB
TUPOKCUIA ATFIOMUHUS U TUIPOKCUIA
IIMHKA.

lIpakmuueckue pabomol:

No 6. XKécTkocTh BOJIBI U METOJIBI €€
YCTPAHEHUSI.

Ne 7. Pemenue sKkCriepuMEHTAIIbHBIX
3a/1a4 1o Teme «BaxkHenIe MeTasbl U
WX COCTUHECHUS.

Buiuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIIUi,
€CJIM OJIMH U3 PEareHTOB JaH B N30bITKE
WJIM COZIEPKUT MIPUMECH;

MacCOBOM JI0JIM BBIXOJ1a MPOAYKTA
peakiuu

Hroro no pazneny 20

Pa3znen 4. Xummns U OKpy:Kamomias cpeaa

4.1 | Xumudg u 3

OKpyXarolias cpea

Bemmectsa u MmaTepuaisl B TOBCEAHEBHON
JKU3HHU 4YeJIoBeKa. bezomnacHoe
MCIOJIb30BAaHHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBas momols npu
XUMUYECKUX 0XKOTax U OTPABJICHUSIX.
XHUMHUUYECKOE 3arpsi3HEHNE OKPYKaroIen
cpenbl (peesibHas JoMmyCcTuMas

XapakTepu3oBaTh POJIb XUMUU

B PA3JIMYHBIX cepax AesITeIbHOCTH
JIFOJIEH, OCHOBHBIE BELIECTBA U
MaTepuabl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI'0 Y€JIOBEKA.

OOBICHATH yCI0BHS 0€30MACHOTO
WCTIOJIb30BaHMS BEIIECTB M XUMUYECKUX
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KOHIICHTpAIIHs BemecTB. Poibs xumun

B PEILIEHUH SKOJOTUYECKUX TPOOIIEM.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

N3ydenune oO6pa3ioB MaTepuaioB
(cTekJ10, CIIJIaBbl METAJLIIOB, TTOJIMMEPHbBIE
MaTepHaIb)

peaxkuuii B ObITY.

AHanM3UpOBaTh U KPUTUYECKH
OLICHMBAaTh MH(OPMALIMIO O BIUSIHUH
MIPOMBIIIEHHOCTH, CETTbCKOr0 X03SIICTBA,
TpaHCHOpTa U JAp. HA COCTOSTHUE
OKPYKarollen Cpesbl.

YMeTb 0Ka3bIBaTh NEPBYIO IOMOIIIb

IpY XUMHUYECKUX 0’KOTaxX U OTPABJICHUSX.
[IpuHuMaTh yyacTtre B 00CYXIEHUU
po0JIeM XUMHUUYECKON U HKOJIOTUYECKOM
HaITPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodIemMe 1
IIpeJIaraTb BO3MOXKHBIE ITYTH €€
peleHus

Hroro mo pazneny: 3
PezepBHOE BpeMs 3
OBILIEE YNCJIO YACOB 68

110 ITTPOI'PAMME
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