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Pabouass mporpamMmma mo ydeOHOMY mpeaMery «Xumus» (6a30BBIM YpOBEHB)
(npenmetHas o0iacTh «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI») BKJIIOYAET MOSCHUTEIBHYIO
3aIlUCKY, COJEp)KaHWe OO0y4YeHHUs, TUIAHUPYEMbIEC Pe3ybTaThl OCBOEHUS MPOTPaAaMMBI 10
XUMUH, TEMAaTHIECKOE TUTAHUPOBAHHUE.

[TosicHuTenpHast 3amucKka OTpa)kaeT oOOIMe LeNd MU 3aJa4yd U3y4eHUs] XUMUU,
XapaKTEPUCTUKY TICUXOJIOTUYECKUX MPEINOChUIOK K €€ HM3Y4YEHHIO OOy4arolUMHMCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKXke TMOAXOIbl K OTOOpY COIep)KaHuf,
K ONPEJICTICHUIO TJIAHUPYEMBIX PE3YIbTaTOB.

Conepxanne OOYYECHHS pacKpbIBaeT COJACpPXKATCIbHBIC JIMHUU, KOTOPBIE
npeaararoTcs Juisl 00s3aTeIbHOT0 U3YYCHHS B KaXKIOM KJIAcCe HAa YPOBHE OCHOBHOTO
o011ero 00pa3oBaHUSL.

[Inanupyembie pe3ynbTaThl OCBOEHUS TPOTPAMMBI [0 XUMHU BKIIOYAIOT
JMYHOCTHBIE, METANpeAMETHBIE PE3YJIbTaThl 3a BECh NEpUO] OOy4yeHUsS Ha YpOBHE
OCHOBHOT'O 0011Iero 00pa3oBaHusl, a TaKXKe MPEIMETHbIE JOCTUXKEHHSI O0y4arolierocs
3a KaX/IbIil To/1 00y4eHUS.

IMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa30BaHHs COCTaBJIEHA
Ha OCHOBE TpeOOBaHUM K pe3ysbTarTaM OCBOCHHMS OCHOBHOM 0OOpa3oBaTENbHOM
porpaMMbl OCHOBHOTO 00mIero o6OpaszoBaHus, mpexacraBieHHbix B GI'OC 00O,
a TaKke Ha OCHOBe (denepabHON padodeil mporpaMMbl BOCHUTAHUS U C Y4ETOM
KOHIICTIIIUKA TIperofaBaHusl y4eOHOro mpeaMera «XHUMHS» B 00pa30BaTEIIbHBIX
opranusauusax Poccuiickon denepanuu.

[IporpamMmma mo xumMum pazpaboTaHa C IEJIbI0 OKa3aHUS METOAUYECKOW MOMOIIU
YUUTEIIO B CO37JaHUU Pab0Ueil MporpaMMBbl IO Y4€OHOMY TIPEIMETY.

[Iporpamma 1o XuMuu Ja€T MpeIcTaBlIeHUE O LessX, 00IIel cTpareruu 00y4eHus,
BOCIUTaHUS W  pa3BUTHS  OOydaroUIMXxcs CpeACTBAaMHM  y4yeOHOro TpeaMerTa,
YCTaHABJIMBAET  00s3aTeIbHOE  NPEIMETHOE  COJEp)KaHHME,  MPEedyCMaTpUBAET
pacrnpeesieHle ero mo KjiaccaM U CTPYKTYPUPOBAHUE M0 pasjiesiaM U TeMaM IIPOrpaMMbl
M0 XWMHUH, OIpeAeisieT KOJIMYECTBCHHBIC W KAYECTBEHHBIE XaPaKTEPUCTHKU
COJICpP’KaHUsI, PEKOMEHJIYEMYIO TOCJIEOBATEIbHOCTh M3YYEHHS XUMHUU C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTHKM y4eOHOro Tmpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOydYarolmuxcs, OMpenesisieT BO3MOXKHOCTH — IIpeaMeTa
JUIs peav3alud TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesIbHOU
porpaMMbl Ha YpOBHE OCHOBHOI'O OOINEro o00pa3oBaHUsA, a TaKke TpeOOBaHUMU
K pe3yibTaraM OOy4YeHUsI XMMHUU Ha YPOBHE IIeJiel M3Yy4eHMs MpeaMeTa U OCHOBHBIX
BUJIOB YUCOHO-TIO3HABATEIILHON JIEATEIbHOCTH O0YUYaOIIErocs Mo OCBOSHUIO y4eOHOTO
COJIepKAHUS.



3HaHME XUMHUM CIY)KUT OCHOBOM i  (OpMHUpOBaHMS  MUPOBO33PEHMUS
00yyarouierocsi, €ro NnpeAcTaBI€HUN O MAaTEPUAILHOM €IUHCTBE MHUpPA, BAXXHYIO POJIb
UrparoT (popMupyeMble XUMHUEW NPEACTABICHUS O B3aUMONPEBPAILLEHUSAX HHEPrUU
u 00 DHBOJIOLMM BEIIECTB B MPUPOAE, O MYTAX PEIICHUS TJIOOATbHBIX MpodieM
YCTOMYMBOTO pa3BUTHs 4YEIOBEUECTBA — CBIPHEBOM, DJHEPreTHUYECKOM, IHILEBOU
Y DKOJIOTMYECKOM 0€301acHOCTH, TIPO0JIeM 3IpaBOOXPaHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3aliil BO3MOXXHOCTEH [UIsl CaMOpa3BUTHS U (POPMHUPOBAHMS
KyJbTYpbI JIMYHOCTH, €€ 0011eH U QYHKIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4aroumxcsi,  HaBBIKOB ~ HUX  CAMOCTOATENIbHOW  yueOHOM  JeATENbHOCTH,
DKCIIEPUMEHTAIBHBIX W HCCIENOBAaTEIbCKUX  YMEHUH,  HEOOXOIMMBIX  Kak
B IIOBCE/IHEBHOM JKU3HU, TaK U B MPo(ecCHOHATbHON 1eITeTbHOCTH;

3HAKOMMUT CO CIIeNU(PUKON HAyYHOTO MBIIUICHHUS], 3aKJIaJIbIBAET OCHOBBI 1IEIOCTHOTO
B3IJI/la HA €IMHCTBO MPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM ATalioM
B (D OPMUPOBAHUHU €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00 y4YarOIINXCs;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE 0Opa30oBaHUE
00 yJaromuxcs.

JlaHHble HampaBJeHHsT B OOYYEHUHM XHMHHM OOECIEUMBAIOTCA ClenU(UKON
cofiepKaHMsl y4eOHOro mpeaMeTa, KOTOPbIN SBISETCS e1arornuecky aaanTHPOBaHHbBIM
OTpakeHUEeM 0a30BOIM HAyKH XMMUU HA ONpeAeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO o00mero oOpa3oBaHUs OpPUEHTHUPOBAH
Ha OCBOGHHE OOYYarOU[MMHUCA CHUCTEMbl MEPBOHAYAIbHBIX IMOHATHH XHMHHU, OCHOB
HEOPraHMYECKOM XMMHUU M HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHSATUN OpPraHWYeCcKOu
XUMUHU.

CtpykTypa coJepkaHusi HporpaMMbl IO XUMHU C(POpPMUpPOBaHa HAa OCHOBE
CUCTEMHOI0 MoJaxo/1a K €€ uzydeHuro. CoaepkaHue CKIIAIbIBAECTCS U3 CUCTEMBI IOHATUI
O XMMMYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMBI IOHATHUM O XMMHUYECKOW PEaKIUU.
O0e 3T cHuCTEMBI CTPYKTYPHO OpraHM30BaHbl MO NPUHLMIY MOCIEAOBATEIBHOIO
pa3BUTHS 3HAHWK HAa OCHOBE TEOPETUUECKUX IIPEACTABICHUM PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

Ilepnonnueckoro 3axkoHa /[.11. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMMWH;

YUEHHS O CTPOEHUHN aTOMa U XUMUYECKOU CBSI3H;

IPEJCTABJICHUHN 00 3JEKTPOINTUUECKON AUCCOIMAIIMM BELIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMATPUBAIOTCS HA OCHOBE IMIIMPUYECKU TTOJIYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, PAa3BUBAIOTCA IMOCIIEIOBATEIBHO OT OJJHOIO YPOBHA K JIPYTOMY,
BBIMOJHSASL (PYHKIMM OOBSACHEHUS W NPOrHO3UPOBAHMSI CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEW IPAKTUYECKOIO IPUMEHEHUS U MO YYEHUS U3y4aeMbIX BELIECTB.



OcBoeHue MporpaMMbl MO XMMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO IMPEICTABICHUS
O XMMHUYECKOW COCTABJISIONICH HAay4HOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOU
MPUPOJIbI, IEHHOCTHOTO OTHOLIEHHUSI K HAYyYHOMY 3HAHUIO U METO/IaM MMO3HAHUS B HAYKE.
N3ydeHne XuMuM MPOUCXOAUT C MPUBJICUCHUEM 3HAHUHN U3 paHee W3YYCHHBIX YUEOHBIX
npeaMeToB: «Okpyxaromuii Mup», «buosorus. 5—7 knacce» U «dusuka. 7 Kimacey.

[Ipy M3y4eHUH XUMHUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUU OCHOB XMMHUYECKOMN
HAayKM Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKON IeATEeIbHOCTU
YeJloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajada y4eOHOro
peIMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKUX 3HAHUN — Ba)KHEHIIIMX
(GakToOB, MOHATHUI, 3aKOHOB M TEOPETUUYECKHUX TOJIOKEHHM, JOCTYMHBIX O0O0OIIEeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, S3blKa HAYKH, B MPUOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS TP W3YYCHUH BEMIECTB M XHWMHUYECKHX peakuuid, B (POPMUPOBAHUH
Y Pa3BUTUU TIO3HABATENIbHBIX YMEHUW W HMX NPUMEHEHUH B y4eOHO-IO3HABATEIbHOU
U y4eOHO-HCCIIeIOBATENbCKOM  JIESITEIbHOCTH, OCBOCHUM MpaBUil  0€30MaCHOI0
oOpallleHus C BeIleCTBaMH B TOBCEIHEBHOM KU3HH.

[Ipy w3yyeHUHM XUMHH Ha YPOBHE OCHOBHOI'O O0OIEro oOpa3oBaHUs BaKHOE
3HAa4YCHHE MPUOOPETH TaKHe LIEH, KaK:

dbopMUpOBaHUE  HWHTEIUIEKTYaJIbHO pa3BUTOU JUYHOCTH, TOTOBOM
K €aMoOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHUHIATHIO pPELICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIOBUSIM KU3HU;

HAIPaBJIICHHOCTh OOyYEHUs Ha CHCTEMATHYECKOE MPUOOIIEHHE OOydarommXcs
K CaMOCTOSITEJIbHOM IO3HAaBAaTENbHOM JESITEIbHOCTH, HAay4YHBbIM METOAAaM IO3HaHMS,
(GbopMUPYIOIIMM MOTHUBAIIUIO U Pa3BUTHUE CIIOCOOHOCTEN K XUMUMU;

oOecrieyeHue ycioBUi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUAIOIIMMHUCS OIbITa
pa3HOOOpa3HON JESITENBHOCTH, TO3HAHUS W CaMOMNO3HAHUA, KIIIOUEBBHIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIMI ), UMEIOLIMX YHUBEPCAIbHOE 3HAUEHHUE JIJIs1 PA3JINYHbBIX BUOB
NEeATENbHOCTH;

dbopmupoBanue o0IIe (yHKITMOHAIBHOW W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATH U OIIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3YS
3HaHMUSI U ONBIT, MOJTYYEHHbIE MPU HM3YYEHUU XUMUHU, MPUMEHSATh WX TMPU PELICHUU
po0JieM B MOBCETHEBHOW KU3HU U TPYJIOBOH JESITEILHOCTH;

dbopMupoBaHuE Yy O0OYyYalOMIUMXCS TYMAHUCTUYECKUX OTHOILICHUM, TMOHUMAaHUS
[EHHOCTH XHUMHYECKHX 3HAHWM M1 BBIPAOOTKH SKOJOTHUECKH IEIeco00pa3Horo
MOBE/ICHMS B OBITY U TPYJOBOU AEATEIBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKaroller MPUPOJHON CPEIbI;

pa3BUTHE MOTHBAlMM K  OOY4YEHHIO, CHOCOOHOCTEH K  CAaMOKOHTPOJIO
Y CAMOBOCIIUTAHHUIO HA OCHOBE YCBOEHUS OOIIEUYEI0BEUECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MTPO(dUIIS ¥ HAMPABICHHOCTH TabHEHIIIEro 00 yueHHUs.

OO6miee 4uCIO YacoOB, PEKOMEHIOBAHHBIX I HM3ydeHUs Xumuu, — 136 4acos:
B 8 kacce — 68 yacoB (2 yaca B Henenmo), B 9 kiacce — 68 yacoB (2 yaca B HeZEINO).



JInst KaXI0ro Kiacca MpeaycMOTPEHO Pe3epBHOE y4eOHOE BpPEMS, KOTOPOE MOXKET
OBITH UCIOJIL30BAHO YYACTHUKAMH 00pa30BaTENILHOIO Mpoliecca B esiX (GopMUpOBaHUS
BapUATHUBHOMN COCTABIISIONIEH CO/lepKaHUsl KOHKPETHOM pabouelt mporpaMmsbl. [1pu aTom
oOsi3atenbHass (MHBApUAHTHAs) 4YacThb COJCpPXKAHUSA TMPEAMETa, YCTAHOBJICHHAS
pUMEpHOI pabodelt mporpaMmMoii, U BpeMsi, OTBOJIMMOE Ha €€ U3y4eHue, JOKHbBI ObITh
COXPaHEHBI ITOJIHOCTHIO.



COJAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHUYECKHUE MOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU YETIOBEKA. XUMHUS B CUCTEME HayK. Tela u
BemecTBa. dusnyeckue CBOMCTBA BEIIECTB. ATperarHoe cocTossHue BemiecTB. [lonsaTue
O METOJlax TO3HaHWs B XUMHH. UucThle BemecTBa W cMecH. CrnocoObl pas3aciieHus
cMeceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3J1eMEHThI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTbie U CHOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opmyna. BajaeHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MMOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTelbHas aToMHasg Macca. OTHocHTeIbHas
MOJIEKYJIIpHas Macca. MaccoBast 10JI1 XUMUYECKOTO 3JIEMEHTA B COCTUHECHUU.

KomuuecTtBo BemecTBa. Mosbs. MosgpHas Macca. B3anMoCBsI3b KOMYECTBA, MaCChl
U YHClIa CTPYKTYPHBIX €IMHUIl BemlecTBa. Pacuérbl 1o QopMynaM XUMHUYECKHX
COCIUHCHUMN.

DU3NYECKHUE U XUMUUECKHE ABICHUS. XUMUYECKasi peaklns U €€ Mpu3HaKku. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHMs. Knaccudukamums XMMUYECKUX
peakiuii (CoeTMHEHUs, pa3JIOKEHUsI, 3aMEeIIeHHs, 0OMEHa).

Xumuueckuil 5kcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TOCYAOW, MpaBwiaMu pabOThl B J1a00OpaTopuu u
npuémMamMu oOpaiieHus ¢ J1abopaTOpPHBIM OOOPYAOBAaHUEM, H3YUYEHHE W OIHUCAHUE
(U3UYECKHX CBOMCTB OOpa3OB HEOPraHWUUECKHUX BEIIECTB, HAOIIOJECHUE (PU3HMUECKUX
(nyaBneHUE BOCKA, TasHUE JIb/Ia, PACTUPAHKE caxapa B CTYIKE, KUTIEHUE U KOHCHCAITUS
BO/IbI) M XUMHUYECKUX (TOpPEHWE CBEYM, MPOKATMBAHUE MEIHOW MPOBOJIOKH,
B3aMIMOJICHCTBHE MeJIla C KHCJIOTOW) SIBJICHWH, HAOJIOJICHWE W OINMCaHWE IPU3HAKOB
MPOTEKAaHUsSI XMMHYECKUX PEaKIUi (pa3loKeHHe caxapa, B3aUMOJCHCTBHE CEpHOMU
KHCJIOTBI C XJOpUAOM Oapus, pasnokenue ruapokcuga meau (1) mpu HarpeBanuw,
B3auMoOjIeiicTBUE Kene3a ¢ pacTBopoM cosid Meau (I1), n3yuenue crocoOoB paziaeineHus
cMeceil (Cc  TIOMOIIBI0 MarHuTta, QUIBTPOBAHWE, BBIMAPUBAHUE, TUCTUJUISIIHS,
xpomatorpadusi), MPOBEICHNE OYUCTKHA TOBAPECHHOW COJIM, HAOJIOJCHUE W OIHMCAHHE
pe3yJIbTaTOB TIPOBENICHUS OIbBITA, WUIFOCTPUPYIOMIETO 3aKOH COXPAHEHHWS MacChl,
co3aHue MoJjieeil MoJieKy (IIapOCTEPKHEBBIX).

BaxHeiimue npeacTraBuTe/ I HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopo — 37€MEHT ¥ MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopona B npupojae, GU3HUECKME M XUMHYECKHE CBOWMCTBA (peaklnH
ropeausi). Okcunbl. Ilpumenenue kucnopoga. CrocoObl MOMYyYEHUsT KHUCIOPOIa
B JladopaTopur U TPOMBINLIEHHOCTH. KpyroBopor kuciopoga B mnpupoje. O30H —
aJIOTpONHask MOAU(UKALIUS KUCIOPOAA.



TemnoBoil 3pdexT XuMHUUecKON peakuu, TEePMOXHMHUYECKUE YpaBHEHUS, 3K30-
U DHJIOTEPMUYECKHE pPEAKUHMH. TOIUIMBO: YroJb M METaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE MTapHUKOBOTO 3 (exTa, pa3pylieHrne 030HOBOTO CJIOSI.

Bonmopon — sieMeHT M mpocroe Beuectso. HaxoxkaeHue Bomopona B IIPUPOIE,
¢usnyeckue U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI oaydeHus. Kucnorsl u
COJIN.

MonspHblilt 00bEM ra3oB. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckue cBorcTBa BoAbl. Boxa kak pacrBopurens. PactBopsl. HackllieHHble u
HEHACBIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeleCcTB B BoAEe. MaccoBasi 101 BEIIECTBA
B pacTBope. XUMUYECKHE CBOWCTBA BOAbL. OcHOBaHMSA. Ponb pacTBOpPOB B MpUpOIE U
B )KU3HHM 4YeJoBeKa. KpyroBopoT BoabI B TpUPOJE. 3arpsi3HEHUE NPUPOIHBIX BoI. OxpaHa
Y OYMCTKA NPUPOJHBIX BOJ.

Knaccudukamus Heopranmveckux coeamHeHuil. Oxcuael.  Knaccudukamms
OKCHJIOB: coneoOpa3zyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHEIC) u
HeconeoOpasyromue. Homenknarypa okcunoB. dusznueckue M XMMUYECKUE CBOMCTBA
okcunoB. [lonydeHne okCHIoB.

OcnoBanus. Knaccudukaiusi ocHOBaHH: METOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkimarypa ocHoBanuid. @PHU3WYECKHE M XUMHYECKHE CBOMCTBA OCHOBAHHM.
[TomyyeHne OCHOBaHUU.

Kucnorsl. Knaccudukanuss kucnor. Homenknarypa xucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTamuioB H.H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenknatypa coseil. PU3WYECKHE W XMMHUYECKHME CBOWCTBA COJIEH.
[Tonyuenue conen.

I'eHeTnueckas CBSI3b MCXKAY KJIaCCaMHU HCOPTraHNYCCKHUX CO€)1HH€HHI>'I.

Xumuueckuu skcnepumenm.

KaueCTBEHHOE OIpEACICHUE COAEPKaHUS KHUCIOpOoAa B BO3JyXe, MOJy4YECHHUE,
coOupaHue, paclo3HaBaHWE MW M3Y4YCHUE CBOMCTB KHCJIOpPOJAa, HaOJIOJICHHE
B3aMMOJICMCTBHS BEILIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS M MPEKPAILICHUS
ropeHus (moskapa), O3HaKOMJIEHHWE C oOpasllaMu OKCHIOB U OIHCAaHHWE HMX CBOMCTB,
NOJIyY€HHE, COOMpaHHe, Paclo3HABaHWE M H3YyYEHUE CBOWMCTB BOJOpOAA (TOpPEHHE),
B3auMojielictBue Bojopona ¢ okcupomM Memu (1)  (BO3MOXKHO — HCITONIb30BaHUE
BUJICOMATEPUAJIOB), HAOTIOIEHHUE 00PA3IOB BEIIECTB KOJMYECTBOM 1 MOJITb, UCCIICTOBAHNE
OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C Pa3IMYHOM PaCTBOPUMOCTHIO, TPUTOTOBJICHUE
PacCTBOPOB C OMPEAECIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIIECTBA, B3aUMOICHUCTBUE
BOJABl C MeTaulaMu  (HaTpueM W KajibllueM) (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAaHUE OOpa3llOB HEOPraHMYECKUX BEIIECTB PA3JTMYHBIX
KJIACCOB, HAOJI0ICHNE U3MEHEHHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHnue B3ammojeiicTeus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT
C METaJUIaMH, PEaKkUUi HEUTpaIM3allhU, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,



BBITCCHCHHUC OAHOI'O MCTAJJIa APYIUM U3 PaCTBOpPA COJIM, PCHICHUC SKCIICPUMCHTAJIbHBIX
3aJaa4 110 TCMC «BaxxkHelnne Kiacchl HCOPIraHNYICCKHUX COCHHHGHHﬁ)).

Iepuonuvyeckuit 3akoH u Ilepuonuyeckasi cucreMa XHMHYECKHX 3JIEMEHTOB
.. MengeneeBa. CtpoeHue aroMoB. XuUMHYeECKass CBsI3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PEAKINH

[lepBbie MOMBITKU KIacCU(UKALMKM XUMUUECKUX AeMeHTOB. [loHsiTue o rpymmnax
CXOIHBIX 3JIEMEHTOB (ILIETOYHBIC U IIEIOYHO3EMEIIbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHbBIE
ra3pl). DJIIEMEHTHI, KOTOpbIe 00pa3yroT aM(POTEPHBIE OKCUIBI U TUAPOKCHUIBI.

[lepuonnueckuin 3akoH. llepuomnueckass cucreMa  XHUMHUYECKUMX  DJIEMEHTOB
J.N. MenneneeBa. Koporkonepuonnas u anuHHONEpuoaHas dopmbl Ileproanyueckoit
cucTeMbl xumnueckux 35eMeHToB .M. Menneneesa. [lepuons!l u rpynmnsl. @usnyeckui
CMBICJI ITOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI JIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX siaep. M3otombl. DnekTpoHbl. CTpoeHuE
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 xumMuyeckux siaemeHToB [lepuonuueckoi
cucteMbl JI.1I. MengeneeBa. XapakTEpUCTUKA XHWMHYECKOIO JJIEMEHTa IO €ro
nonoxenunto B [lepnonnueckoit cucreme J1.11. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHMS paguyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAILTMYECKUX CBOMCTB M0 TPYIIIaM U IEPUOJIAM.

3Hauenue [lepuoguueckoro 3akoHa u [leproanueckor CUCTEMbI XUMUAYECKHUX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. J[.1. MenaeneeB — yu€HbIN U FPaKIaHHH.

Xumuyeckas  cBsi3b. KoBasieHTHass  (TosisipHasl W HEMOJSIpHAsi)  CBSA3b.
DNEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas CBSI3b.

Crenenb okucneHusi. OKUCIMTEIbHOBOCCTAHOBUTEINbHBIE peakiuu. [Iporeccsl
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIM.

Xumuueckuu 3KCnepumenm.

U3ydeHrue oOpa3loB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJECHCTBUE
THAPOKCUIA IIMHKA C pAacTBOpPaMHM KHUCJIOT U IIEJOYeH, IMPOBEICHUE OIIbITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (ropeHue,
peaKuuu pasioKeHUsl, COSAUHEHU).

Medswxcnpeomemuvie cesazu

Peanuzanuss MeXmpeaMETHBIX CBS3€H TpM HM3y4YeHWH XUMUM B 8 Kjacce
OCYIIECTBIISIETCS YEpPE3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHH, Tak
W TIOHSTUN, SBJISIONIMXCS CHCTEMHBIMH JUISl OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOTI'O IIUKJIA.

OO01uue ecTeCTBEHHOHAYYHbIC TTOHSATUSI: HAydyHbIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHHTE3, KJIacCu(UKaIus, TEePUOJUUYHOCTh, HAOMIOJACHUE, HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

®dusuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIWJ, U30TOIIHI,
pPaIMOAaKTUBHOCTh, MOJICKYJIA, AJIEKTPUUECKHUM 3apsiji, BEUIECTBO, TEJIO, 00BEM,



arperaTHOe COCTOSHUE BEIIECTBA, ra3, (M3MYECCKUE BEIUYUHBI, CAMHHUIIBI U3MEPCHUS,
KOCMOC, TJIaHETHI, 3BE3/1b1, COHIIE.

buomnorus: hoTocunTes, ApIXaHue, buochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE MIOPOJIbI, MOJIE3HbIE
HCKOIaeMbIe, TOIUJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKas peaKI s

[Tepuomnueckuin 3akoH. Ilepuomnueckass cucreMa  XHUMHUYECKUX  DJIEMEHTOB
A.N. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaiaus, KAIbLUHS WU UX COCAUHEHUU
B COOTBETCTBHUHU C MOJIOKEHUEM DJIEMEHTOB B [leproguyeckon cucreMe U CTpOEHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUNA KPUCTAUIMYECKOM PEMIETKM U BUOA
XUMHUYECKOU CBSI3H.

Knaccudukamuss u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAILLIUXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCAUHEHUN,
TE€HETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudpukanusa  XUMUYECKMX  peakiuid 1o pa3IMYHBIM MpU3HaKaM
(1O YKCITy M COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(DQeKTy,
M0 M3MEHEHUIO CTEMEeHEW OKHUCJICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH,
M0 y4acTHUIO KaTalau3aropa). JDK30- U AHIOTEPMHUYECKHE PEAKLIMU, TEPMOXUMHUUYECKHUE
ypaBHEHUSI.

[lonsitue o ckopocTu XuMHuueckod peakuuu. lloHarue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHX peakiusx. [IoHATHE O TOMOIeHHBIX U TE€TEPOTreHHBIX
peakuusx. I[lonstne o  karammse. IloHsTme O  XMMHUYECKOM  pPaBHOBECHH.
@aKTOpbl, BIAUSAIOIIAE HA CKOPOCTh XUMUYECKON PEAKLIHUHU U MOJIOKECHUE XUMHUYECKOTO
PaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENILHON peakiuu. COoCTaBlIeHHE YpaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINA C UCTIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUUECKON AUCCOLUUALMMU. DJIEKTPOJIUTHI U HEDIJIEKTPOJIUTHI.
Kartnonsl, aHuoHBl. MeXaHHW3M AUCCOLMAIMUA BEIIECTB C PA3IMYHBIMU BHUAAMU
XUMHU4ecKor cBsizu. Ctenens aucconranuu. CuiabHbIE U C1a0bIe SJIEKTPOIUTHI.

Peakun moHHOrO OOMEHa. YCJIOBUS TPOTEKaHUS PEaAKIUAd HMOHHOTO OOMEHa,
MIOJIHBIE M COKpAIlIEHHbIE MOHHBIE YpaBHEHUs peakuuii. CBOMCTBa KUCIOT, OCHOBAHUM U
COJIEl B CBETE MPEJCTaBICHUN 00 DJIEKTPOIUTUYECKON aucconuanuu. KauecTBeHHbIE
peakiuy Ha HOHBL. [oHATHE O rHIpONH3E CONEM.
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Xumuueckuu skcnepumenm:

O03HAKOMJICHHE C MOJCIIIMH KPUCTALIMYECKHX  PEMIETOK  HEOPraHHMYECKUX
BCIIIECTB — METAJJIOB M HEMETAJUIOB (TpaduTa M anmMasa), CIOKHBIX BEIIECTB (XJI0pHa
HATpHsl), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakIuu OT BO3JACHCTBUS
pa3IUYHBIX (AKTOPOB, HCCIICOBAHHE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIIECTB,
TpoIecca TUCCOIUAIIMN KUCIIOT, MIENOYeH U coeld (BO3MOYKHO HCIIOIh30BAHHUE BHUICO
MaTepHasioB), TPOBEICHNUE OIBITOB, HIUTFOCTPUPYIOMINX MPU3HAKHU MTPOTESKAHUS PEAKITUN
HOHHOTO oOMeHa (0Opa3oBaHUE OcajiKa, BbIJIEJICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TTPUMEPHI OKHCIIMTEIHbHO-BOCCTAHOBUTEIILHBIX pPEakuil (TOpeHHeE,
peakIMu Pa3IoKEeHHUs, COSAUHCHHMS), paCIO3HABAHHUE HEOPTaHMYECKUX BEIIESCTB
C MOMOIIBIO KAYE€CTBEHHBIX PEAKIIMi HAa MOHBI, pEIICHNE AKCIICPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/uibl 1 X coeTMHEHUS

O6mrast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIE
crenieHn okuciieHus. CTpoeHne u (PU3NIECKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUYECKHE CBOWMCTBA Ha mOpuMmepe xJjopa (B3auUMOJEHCTBUE C MeETalIaMH,
HEMeTaJlJIaMU, Iejo4aMu). XiaopoBoaoposd. ComnsiHas KUCIIOTa, XUMUUYECKUE CBOWCTRBA,
noysiydeHue, npuMmeHenue. JleiicTBue XJjiopa U XJIOpOBOAOPOAA HAa OPraHU3M YEJIOBEKa.

Baxxneimme XJopuabl U KX HAX0XKICHUE B IPUPOJIE.
O6mas xapaktepucTtuka 3eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOJU(MDUKAIIUN KUCIOPO/Ia U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOPO, CTPOCHUE, (PU3NUECKUE U XUMUUECKUE
cBorcTBa. OKCHIIBI CEpPBI KAaK MPEACTABUTENN KUCIOTHBIX OKCHUAOB. CepHasi KUCIOTa,
dbu3uYecKre U XUMHYECKHE CBOMCTBa (0OIME KaK IMPEACTaBUTENS Kjacca KUCIOT U
cnenuduyeckre). XUMUYECKHUE PEaKIUH, JIXKalie B OCHOBE TPOMBIIIJIEHHOTO Crloco0a
MOJIyYEHUsI CEpHON KUCTOThL. [IpuMeHenune cepHoit kuciaotbl. Colld CEpHOM KUCIOTHI,
KaueCTBEHHAss peakius Ha cymnbdar-uoH. Haxoxnenue ceppl u e€ COCTMHEHHIA
B IIpUpojie. XUMUUYECKOE 3arpA3HEHUE OKPYKAIOUIEH CPeabl COEIMHEHUSIMU CEPBI
(KUCIIOTHBIE TOXK U, 3arPS3HEHUE BO3TyXa U BOJIOEMOB), CIIOCOOBI €T0 TTPEI0TBPAIIICHHMS.
O6mu1ast xapakTepucTika 31eMeHToB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTEMIEHU OKUCIEHUS. A30T, pacCpoCTpaHeHue B MpHUpoje, hrU3ndecKue u
XUMHUYeckue cBoicTBa. KpyroBopoT azora B mpupojae. AMMHUAK, ero (pu3nuecKue u
XUMHUYECKUE CBOICTBA, ModydyeHue u mnpumeHeHue. Conu aMMOHUS, WX PU3NYECKHE
U XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHasi peakius Ha HOHbI aMMOHHMS.
A3oTHas KucioTa, €€ MoJlydeHHe, (PU3NYEeCKHe U XMMHUYECKUE CBOKCTBa (00IIMEe Kak
MpeACTaBUTEII Kilacca KUCIIOT U cnenuduueckue). Vcnoap30BaHre HUTPATOB U COJIEH
aMMOHHUSI B KAueCTBE MMHEPAIbHBIX yH0OpeHuil. XUMHUECKOE 3arps3HCHUE
OKpY>KaroIIel Cpelibl COCIMHEHUSAMU a30Ta (KUCJIOTHBIE IO, 3arpsI3HEHUE BO31yXa,
o4uBHI B BOT0EMOB). Docdop, amtorpornHbie Moaudukauu Gocdopa, puzndeckue u
xumudeckue cBoricTBa. Oxcua pocdopa (V) u dpochopHas kuciora, pusndecKre
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U XUMHYECKHE CBOHMCTBA, monydeHue. Mcmonp3oBanue ¢ochaToB B KadyecTBE
MUHEpPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3aemMeHToB [V A-rpynibl. OCOOEHHOCTH CTPOECHHS AaTOMOB,
XapaKTEpHbIE  CTENEHU  OKHUCIEHHs. YTJIEepoja, aUIOTPONHbIE  MOAU(UKALIIH,
pacnpocTpaHeHUe B MpUpone, (PU3NYECKHME U XUMHUYECKHE CBOMCTBA. AcopOLHs.
Kpyrosopot yriepona B npupoje. Okcupl yriepoaa, ux GU3M4YecKue U XUMHUYECKUE
CBOMCTBA, JICIICTBHE HA JKMBbIE OPraHU3MBbI, IOJyYEHHE U IPUMEHEHUE. DKOJIOrHUECKUe
npobJieMbl, cBA3aHHbIE ¢ okcuaoM yriaepona (IV), rumoresa riobanbHOro MoTErICHUs
KJIMMara, MapHUKOBBIA 3(dekT. YronpHas Kuciaora U e€ coid, uxX (U3NUecKue u
XMMHYECKHE CBOMCTBA, MONydeHHe U npuMeHeHne. KauecTBenHas peakius Ha KapOoHaT-
noHbl. Mcmonp3oBaHne kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJICHHOCTH U CEIIHCKOM
XO35IUCTBE.

IlepBoHavabHblE MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX
yriaepona (MeTaH, 3TaH, TWIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHas KHUCJIOTA).
[TpupoaHBIe HCTOYHUKH YTIIEBOAOPOIOB (YT OJb, MPUPOAHBIN a3, HEDTh), MPOTYKTHI UX
nepepadoTku (OEH3UH), UX POJIb B OBITY U pOMBIIUIEHHOCTH. [loHsATHE 0 OHonornuecku
BaXHBIX BEILECTBAX: JKHUpaX, O€JKax, yrJIeBOJaX — W UX POJH B KU3HU YEJIOBEKA.
MarepuanbHOe eTMHCTBO OPraHNUYECKUX U HEOPTaHUYECKUX COCTUHEHH.

Kpemuuii, ero ¢usnueckue U XUMHUYECKUE CBOMCTBA, MOIYYEHHE M IPUMEHEHUE.
CoenuHenust kpemHus B npupoje. Oomue npeacrasiaeHus o6 okcuae kpeMuus (IV) u
KpeMHHeBOU kucnore. CHUIMKAThl, UX HCIOJIb30BaHHWE B OBITY, B IMPOMBIIIIEHHOCTH.
Baxneiiiye cTpouTeNnbHble MaTepHalibl: KepaMmHKa, CTEKJIO, IIeMEHT, OETOH,
xene300eroH. [Ipobrembl 0€30MacHOr0 HMCIMOIb30BaHUSA CTPOUTEIBHBIX MaTEpHUATIOB
B ITOBCETHECBHOM JKU3HU.

Xumuueckuu 3KCnepumenn.

U3y4eHue o0O0pa3Il0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJOPUI-MOHBI U HAOIIOJACHUE MPU3HAKOB UX
MPOTEKAHMUS, OMBIThI, OTpaXkarolue (PU3NYECKue U XUMUYECKHUE CBOMCTBA TaJIOTEHOB U
UX COEQUHEHUN (BO3MOXHO MCIOJB30BaHUE BHUJECOMATEPUATIOB), O3HAKOMJICHHE
c oOpasimamMu XJOpPHAOB (TaJOreHUJIOB), O3HAKOMJIEHHWE C oOpasnamu cepbl U eé
COCAMHEHUSMH (BO3MOXXHO HCIOJIh30BaHUE BUCOMATEPHATIOB), HAOIIOEHUE TTpoIecca
00yriMBaHUA caxapa IMoJl AeUCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYCHUE
XUMHYECKUX CBOMCTB pa30aBICHHONW CEpPHOM KHCIOTHI, MPOBEIACHHE KaueCTBEHHOM
peakuu Ha cyab(ar-uoH M HaAOJIOJEHUE MpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE
c (uU3MYEeCKUMHU CBOWCTBaMH a30Ta, ¢ochopa U HMX COCAUHEHUN (BO3MOIKHO
UCIIOJIb30BaHUE BHUJIEOMATEpHaoB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YHAOOPEHHUIA,
NoJy4yeHue, coOMpaHue, paclio3HaBaHWE U M3YyYEHHUE CBOMCTB aMMHaKa, MpOBEIECHUE
Ka4eCTBEHHBIX PEaKIuii Ha MOH aMMOHHUA U (ocdaT-MOH M U3ydeHHE MPHU3HAKOB HX
IIPOTEKAHUsI, B3aMMOJCHUCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIBIO
(BO3BMOXKHO HCIIOJIb30BAHHUE BUACOMATEPHUATIOB), H3y4YE€HUE MOJEICH KPUCTAJUIMYECKUX
peméTok anmMaza, rpadura, QyiepeHa, 03HaAKOMJIEHHE C MPOIECCOM aJIcopOIuu
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pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAaHHBIM VYIJIEM M yCTPOWCTBOM IPOTMBOrasa,
HOJy4yeHHe, CcOoOMpaHUe, paclo3HABaHME M M3YYEHHME CBOMCTB YIJIEKHCIIOIO Tasa,
IPOBEJCHUE KAYECTBEHHBIX pEakluid Ha KapOOHAaT M CUJIMKAT-UOHbI M H3Y4YECHHE
IIPU3HAKOB  MX  NPOTEKaHHs, O3HAKOMIICHME C  NPOAYKLIMEH  CHJIMKATHOU
IIPOMBIIIJIEHHOCTH, PEUIEHUWE OKCIEPUMEHTANBHBIX 331ad Mo TeMe «BaxHenmme
HEMETAJIIbI U UX COCUHEHUS.

MeTauiibl M HX COCAMHEHUS
OO6m1as xapakTepUCTUKA XUMUYECKUX 2JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nosoxkeHus B Ilepuoanueckon cucreme xuMudeckux 3neMeHToB .. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHrne MeTajioB. MeTramnyeckas CBsI3b M METaUIM4YecKas
KpUCTAJUIMYECKAsd PEMETKA. DJEKTPOXMMHUYECKUM pAl  HANpPSKEHUM METaJlIoB.
duznyeckue 1 XMMUYECKUE CBOMCTBA MeTaJuIoB. OOIIME CITOCOOBI MOTYYEHUSI METAILIIOB.
[ToHsiTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CIiiaBsl
(cTanb, 4YyryH, JOPATFOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U TPOMBILIUIEHHOCTH.

[Ilenounsle MeTaiipl: mOJOXKEHHE B llepuoamyeckor cuUCTEME XHUMUYECKHUX
anemeHToB J[.MI. MenaeneeBa, CTpoeHHE HX aTOMOB, HAaXOXJICHUE B MPUPOJIE.
dusnueckre U XUMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUAPOKCUABI HATPUs U Kanus. [[pMeHeHne eT0YHbIX METAJUIOB U UX COEAUHEHHU.

[lest0uHO3EMENBHBIE METAJIIBI MArHUK U KaJbLUN: 1oJIokeHue B [lepronnueckon
cucreme xuMnieckux asemenToB .M. Menzaeneesa, CTpoeHME UX aTOMOB, HAXOXKJICHUE
B npupone. Pu3nyeckue M XMMHUYECKHE CBOWCTBA MarHus W Kanbuusd. Baxuenmmne
COCIMHEHUSI KaJbIUsl (OKCHUJ, THUIPOKCHUM, coju). KECTKOCTh BOALI U CHOCOOBI €&
YCTpPaHCHMUSL.

AmomuHuii: nonoxenue B llepuonnueckoil cucreMe XUMUYECKUX HJIEMEHTOB
.. MenneneeBa, CTpoeHME arToMa, HaxOoxJIeHWue B mnpupoae. Duszuueckue wu
XUMUYECKAE CBOWCTBA alOMUHUA. AMGDOTEpHBIE CBOWCTBA OKCHAA M THAPOKCHIA
AFOMUHUSL.

Kenezo: nomoxenne B Ilepuopnyeckorl cucremMe  XHUMHUYECKHX  3JIEMEHTOB
H.1A. MengeneeBa, CTpo€HHME aroMa, HaxOoxIeHUe B npupone. Duznueckue u
XHUMHYECKHE CBOKWCTBA ele3a. OKcHIbl, Tuapokcuabl u comu sxenesa (1) u xemesa (111),
UX COCTaB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuu skcnepumenm:

O3HaKOMJICHHE ¢ 00pa3laMu METAJIOB M CILIABOB, MX (DU3UICCKUMH CBOWCTBAMH,
U3YYCHHE  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPUAITIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHJIa KAJIBIUSL U HATPUS C BOJOU
(BO3MO>KHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpolecca TOPEHUs xKee3a B KUCIopoie (BOZMOKHO UCIOJIb30BAHUE BHIEOMATEPHUAIIOB),
MIPU3HAKOB MTPOTEKAHMS KAaY€CTBEHHBIX PEAKITNi Ha HOHBI (MarHusl, KaJIbIIHs, aJFOMUHHS,
nunka, sxenesa (II) m xeneza (II1), meau (II), HaOmroAeHUE M omHMcaHUE TPOLIECCOB
OKpaITUBaHUS TJIAaMEHU MOHAMH HATPHS, KA ¥ KaIbIHs (BO3MOXKHO MCIIOJIb30BAHKE
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BI/II[COMaTepHaJIOB), HCCIICAOBAaHHUC aM(i)OTepHI)IX CBOICTB I'MAPOKCHUAa aJlIOMHUHUA U
TUAPOKCHUAA HHWHKA, PCIICHUC OJKCICPHUMCHTAJIBHBIX 3addd II0 TEMC «Baxwueiimue
MCTaJJIBI 1 UX COCOAUHCHMU).

XHUMHA ¥ OKPYKAOIIASA cpeaa

BemecTtBa u wmarepuansl B TOBCEJHEBHOW JKM3HU 4YeEJIOBEKAa. be3omacHoe
WCIIOIb30BAaHUE BEIIECTB M XUMHUYECKHUX peaknuid B ObITy. IlepBas momorns mpu
XMMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMUYECKOE 3arps3HEHUE OKpyXawmieil cpeasl (NmpeaenabHas —AOMyCcTUMAast
KoHIleHTpauusi BemecTB (ganee — IIJIK). Ponb XumMuu B pemieHUH SKOJIOTHYECKUX
pooIeM.

Xumuueckuil s5Kcnepumenm:
u3ydyeHue o0pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, IOJIMMEPHBIE
MaTepHabl).

Meoicnpeomemuule césa3u

Peanuzanuss MeXnpeaMETHBIX CBS3€d TpW HW3ydeHWH XuMuUU B 9 Kiacce
OCYIIIECTBIICTCS Yepe3 UCIIOIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MTOHSATUH, TaK
W TIOHATHH, SIBISIOMUXCS CHCTEMHBIMH JUIS OTACIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO-HAYIHBIC MOHATHS: HAYJHBIN (DAKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CHUHTE3, KIacCU(UKAIMs, TMEePUOJUIHOCTh, HAOIIOJEHUE, HKCIEPUMEHT,
MOJICITUPOBAHKE, W3MEpPEHUEe, MOJICIb, SBICHHE, MAapHUKOBBIM 3(PQEKT, TEXHOIOTHS,
MaTepHabl.

dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, H30TOIIHI,
PaIMOaKTHBHOCTh, MOJIEKYNa, JCKTPUUYCCKUN 3apsJl, TPOBOJHUKH, MOTYIPOBOIHUKH,
JUDJIEKTPUKH, (DOTODTIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOe COCTOSIHUE BEIIECTRA,
ra3, pacTBOp, PacCTBOPHUMOCTb, KPHUCTAIIMYECKas pemérka, CIUlaBbl, (Qu3udeckue
BEJIMYMHBI, EAUHUIIBI H3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3IHI,
Comnuize.

buonorusi:  ¢orocuntes, npixanme, Ouocdepa, HIKOCUCTEMA, MHUHEPAIbHbBIE
yII00pEeHUsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOABI, MOJIE3HBIC
MCKOIaeMbI€, TOIIJIMBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 XUMHHN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHSI ITPOIPaMMbI OCHOBHOTO 00IIIEr0o 00pa30BaHUS
JOCTUTAIOTCS B XO0JI¢ OOYYCHHS XHMHH B €IWHCTBE YYCOHOH W BOCIHUTATEILHOM
JEATCIILHOCTA B COOTBETCTBHH C TPAJMIIMOHHBIMH POCCUHCKUMH COITUOKYIBTYPHBIMU H
JyXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIIECTBE MPABUIIAMHA W HOPMaMH
TIOBEJICHUS M CITOCOOCTBYIOT IIPOI[ECCaM CaMOTIO3HAHHS, CAMOPA3BUTHS U COITUAIIN3AIIAN
00 yJaroImuxcsl.

JIMYHOCTHEBIC pEe3yJIbTaThI OTPaXKaIoT TOTOBHOCTH 00 yJaroImuxcst
PYKOBOJICTBOBAThCSl CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMH U PACHIMPEHHE
OIBITA JICATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYIbTYpPHOMY, HUCTOPUUYECKOMY H
HAYYHOMY HACJIEINI0, TOHUMAaHUs 3HaYCHNUS] XUMHUYECKOM HayKH B )KU3HH COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTHM BJAJETh JOCTOBEPHOW HMH(pOpMALMEd O MEepeloBbIX
JTOCTHKCHHUSIX M OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU
B HAYYHBIX 3HaHUAX 00 yCTpOWCTBE MUpa U OOIIECTBA;

2) TPAKAAHCKOT 0 BOCTIMTAHMS:

NPEICTABJICHUS O CONMAIBHBIX HOPMax M MPaBUJIaX MEXIIMYHOCTHBIX OTHOIICHHUN
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIICCTBEHHO IMOJIE3HOU, y4eOHO -
UCCIICIOBATEIbCKOW, TBOPUECKOW W JPYrUX BHJAX JCATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM  JESATCIBHOCTH TPH  BBINOJHCHHH  yYCOHBIX,
NI03HABATEJILHBIX 3a/1a4, BHITIOJIHEHUM XUMHUCCKUX IKCIICPUMEHTOB, CO3J[aHUN YICOHBIX
IPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHWIO M B3aMMOIOMOIIM B MPOIECCE ITOM
y4eOHOI NeATeILHOCTH, TOTOBHOCTH OICHHBATH CBOE MOBEJACHHE W TMOCTYIKH CBOHMX
TOBAapHIIe C TO3WIUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEICTBUH ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHMS:

MHPOBO33PEHUYECKUE TMIPEICTABICHUS O BEIICCTBE M XUMHWYECKOM pPEakluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIIOLIUE OCHOBY
JUIs TIOHMMaHUsl CYIIHOCTH HAyYHOM KapTUHBI MUpPA, MPEJCTaBiICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPObI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOIHOM CPEIOH,
0 POJIM XMMHH B MMO3HAHUM 3THUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 110 XUMUH,
HEO0OXOIMMBbIE I OOBSICHEHUST HAOII0JaeMbIX TIPOIECCOB U SIBICHUMN, TI03HABATEIIHLHOM,
WH(OPMAIIMOHHON 1 YUTATENbCKOU KYIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIILHOM
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paboTHI C yueOHBIMU TEKCTaMU, CIIPABOYHON JTUTEPATypOM, JOCTYITHBIMU TEXHUUECKHUMHU
cpeAcTBaMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00YUEHHIO U MO3HAHMIO, JIFOOO3HATEIbHOCTD, FOTOBHOCTh U CIIOCOOHOCTH
K CaM000pa30BaHMIO, IPOEKTHOW M UCCIIEI0BATEIbCKON IEATEIbHOCTH, K OCO3HAHHOMY
BHIOOpY HAMPaBIEHHOCTH U YPOBHS OOy4EHUS B IajbHEHIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTHU >KM3HU, OTBETCTBEHHOI'O OTHOUIIEHHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 370POBBIA 00pa3 *U3HU, OCO3HAHUE MOCIIEICTBUI U HENPUATHE BPEIHBIX
NpUBBIYEK (YNOTPEOJEHMS] aJKOrojsl, HApKOTUKOB, KYpEHHs), HEOOXOAUMOCTH
cOOIO/IeHUsT TpaBuil O€30MacCHOCTH NpU OOpaIIeHHUH C XMMHYECKHMMH BEIIeCTBaMU
B OBITY U peaJIbHOM JKU3HH,

5) Tpya0BOro BOCHUTAHUSI:

HHTEPEC K MPAKTUYCCKOMY H3y4YCHHIO TpodeccHit M Tpyaa pa3IudyHOrO poja,
YBOKCHHE K TPYAYy M pe3yibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIH BHIOOpP HHIWBUAYAIbHOM
TPACKTOPUH TMPOMODKECHUS O00pa3oBaHHUsS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOIIECTBCHHBIX MHTEPECOB M TOTPEOHOCTEH, YCICIIHON
npodeCCHOHATBHON ACATEIBHOCTH M PAa3BUTHS HEOOXOJUMBIX YMEHHUH, T'OTOBHOCTH
aJlanTHPOBATHLCS B MPO(ECCHOHAIBHOM Cpeie;

6) IKOJIOrHYECKOro BOCIIUTAHHUS:

AKOJIOTUYECKH II€JIECO00pa3HOe OTHOIICHHE K MPUPOJEC KAaK HUCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHKE [IEHHOCTH 3JI0POBOTO U O€30MaCHOI0
oOpa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJCHUS TpaBui O€301MacHOTo
MOBEJICHUSI TIPU pabOTE C BEIIECTBAMM, a TAKXKE B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U
JKU3HHU JIFOIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHMS, TMOJydaeMble TIPU  HU3YUCHHH  XUMUH,
JUISL PELICHUS 33/1a4, CBA3aHHBIX C OKPYXKAIOWIEH MPUPOIHOM CPEOM, ISl TTOBBIIICHUS
YPOBHS 3KOJIOTMYECKON KYJIbTYPhl, 0CO3HAHUSI ITI00AILHOT'O XapaKTepa IKOJOTUUECKUX
npoOjieM M MyTeHM HMX PEIICHHS ITOCPEACTBOM METOJIOB XUMHUH, SKOJIOTHYECKOIO
MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCA MM B INO3HABATEILHOM, KOMMYHUKATUBHON U
COIIMAJIBHOM ITPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe = MerampeaMeTHBIX  PE3yJIbTATOB  BBIACIAIOT 3HAYUMBbIC
Ut (hOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHS, PUHIIHII,
rumnoresa, QaxkT, cucTeMa, MpoIEecC, HKCIIEPUMEHT U JAPYroe.), KOTOPhIE MCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUMW M3 ITHUX
npenMeToB (popMUpOBaTh MPEACTABIICHHE O TIICJIOCTHOM HAyYHOH KapTUHE MHpa,
W YHUBEpCaJbHbIC Y4cOHBIC elicTBUS (IT03HABATEIbHBIC, KOMMYyHUKATHBHBIC,
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PETYIATHBHBIE), KOTOpBIE 00€ecreynBarOT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHOMN AESITeTbHOCTH.

Ilo3HaBaTe/IbHbIe YHUBeEpPCAJbHbIE Y4eOHbIE AeiiCTBUA
ba3oBble J1ornuyeckue JeiicTBUS:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS! TP OCBOCHHMM 3HAHUIM:
pPacKpbIBaThb CMBIC]I XUMHUYECKHUX MOHSATUM (BBIACTSATh WX XapaKTEepHbIC IPU3HAKH,
YCTaHABIIMBaTh B3aUMOCBSI3b C JPYTUMH TOHATHSIMHU), HCIOIb30BaTh  IOHATUSA
JUI1 OOBSCHCHUSI OTJACIIbHBIX (DaKTOB M SIBICHHUH, BHIOMPATh OCHOBAaHHS M KPHTCPUH
JUTSE KJIacCU(DUKAITMK XMMHYECKUX BEIIECTB U XUMHYECKUX PEAKIUH, YCTaHaBJIMBATh
MIPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YEHHUS, CTPOUTH JIOTMUYECKHE
paccyxaeHus (MHIYKTUBHBIC, JACAYKTHBHBIC, 110 AaHAJOTUH), JACIaTh BBIBOJBI H
3aKJIIOYCHHUS;

YyMEHUE MOPUMEHSTh B TpPOlleCCE€ TMO3HAHUS TOHATHUS  (NIPEAMETHBIE U
METaNpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIECNIM, HMCIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJCIbHBIC MPEACTaBICHUS —
XUMUYECKAN 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (hopMyIia U YpaBHCHUE XUMUYECKOU
peakIuy — MpHU PEIICHUH Y4eOHO-IT03HABATEIBHBIX 3aJad, ¢ YIETOM 3THX MOJCIIbHBIX
MIPEJICTABICHUM BBISBJISITh U XAapAaKTEPU30BATh CYILECTBEHHBIC MPU3HAKKA H3y4aeMBbIX
OOBEKTOB — XHMHYECKMX BEIIECTB M XHMHYECKUX PpEaKIUi, BBIIBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJIEACTBEHHbIE CBA3M U TPOTUBOPEUYHS B HM3Y4aE€MbIX
npoliieccax U sIBJICHUSIX.

Bba3oBrbie uccienoBarebCcKue 1eHCTBUS:

YMEHUE UCIIONb30BaTh IIOCTABJICHHBIE BOMNPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUs, a TAKXKE B Kaue€CTBE OCHOBBI JJisi (POPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE
IPABWJIBHOCTH BBICKA3bIBAEMBIX CYKIECHUI;

OpUOOpETEHHE OMNbITa MO IUIAHUPOBAHUIO, OpPraHM3alMd M  [POBEICHUIO
YYEHUYECKHUX IKCIIEPUMEHTOB, YMEHUE HAOIIO1ATh 32 XOJIOM IIPOLIECCa, CAMOCTOSITENILHO
IIPOTHO3UPOBATH €T0 PE3YyIbTaT, POPMYIUPOBATH 00OOIIEHHUS U BHIBOJIBI 110 PE3yJIbTaTaM
IIPOBEIEHHOIO OIBITA, UCCIIEAOBAHUS, COCTABIIATH OTYET O MPOAEIAHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BbIOMpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH HHDOPMAIUIO PA3TUYHBIX
BUJOB U (OpPM NPEACTABICHUSA, MOJIY4a€MYK0 H3 pa3HbIX HMCTOYHHMKOB (Hay4HO-
HOMYJIIpHAsl JIMTEepaTypa XUMHUYECKOTO COJAEpKaHMsI, CIPAaBOYHbIE MOCOOUsS, PECYPChI
WNuTepHeTa), KPUTUYECKH  OLICHUBATh  IPOTUBOPEYMBYHD U HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE NPUMEHATh pa3IMYHble METOAbl W 3ampochl NpU IIOUCKE U OTOOpe
MH(}OpMAIIMKU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JIJISl BBIMOTHEHUS YUEOHBIX U
MO3HABATENbHBIX 3a7lad OINpeNeNEHHOr0 THUMa, MPUOOpEeTEeHHue OomnbiTa B 00NacTu
UCIOJIb30BaHUsI MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHUM, OBJaJCHHE
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KyJIbTYPOH aKTUBHOTO UCITOJIb30BAHMS PA3JIMYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOATEIIBHO
BbIOMpaTh ONTHUMaJIbHYIO (OpMY MpeAcTaBieHUs UHGPOpPMAIMU U WILIOCTPUPOBATH
pelaeMble 3a/1a4u HECIOKHBIMU CXEMaMU, IMarpaMMamu, IpyruMu opMaMu rpapuku
U WX KOMOUHAIIUSIMU;

YMEHUE HCIOJIb30BaTh M  aHAJM3UPOBAThb B  Ipouecce ydyeOHOW W
UCCIIEIOBATENbCKON JACSITEIbHOCTH HMH(POPMALUIO O BIMSHUM POMBIILIEHHOCTH,
CEJIBCKOI'0 XO35MCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPYXKAKOLIEH TPUPOAHON CPENBI.

KomMMyHuKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIC HCHCTBUSA:

YMEHUE 337aBaTh BOMPOCHI (B XOJ€ AHAIOra U (WMJM) JUCKYCCHHM) MO CYILIECTBY
o0cyxmaaeMoil TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUSI OTHOCUTEILHO BBITOIHEHUS
MPEIJIOKEHHOM 3a/1a4u;

IpPUOOPETEHUE ONbITa MPE3CHTAUUU PE3YJIbTATOB BBIMNOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (J1TaOOpPaTOPHOTO OIBITa, J1a0OPaTOPHOU PAOOTHI MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IMO3HABATEIBLHOU W
UCCIIEIOBATENbCKON AESATENIBHOCTH MPHU PEUIEHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
yuéTa OOLIMX MHTEPECOB M COIJIACOBAHUS MO3MIMI (00CyXkaAeHHs, OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMBD, KOOPIUHAINS COBMECTHBIX JACUCTBUN, OTPEICIICHUE KPUTEPUEB
0 OLIEHKE KaueCTBa BBIMOJIHEHHON padOoThl U JpyTue);

PeryasiTuBHbIE YHUBeEpCaJibHbIE Y4eOHbIC JIeHMCTBHUA:

YMEHHE CaMOCTOATEIIbHO OMNPEHENATh LEIU JIEITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJUPOBATH U TMPHU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO
NesTeNbHOCTh, BBIOMpaTh HauOosiee A(PPEeKTHBHBIE CHOCOOBI pEIICHUS YYEOHBIX U
MO3HABATEIbHBIX  337a4, CaMOCTOSITEJIbHO  COCTAaBIATbh WM  KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM JEHUCTBAM MPHU BBINIOJHEHUH 33JaHUU C YYETOM MOJTYYCHUS
HOBBIX 3HAHMK 00 H3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSIX, OICHUBATH
COOTBETCTBUE IOJYYEHHOTO pE3yJibTaTa 3asBJIECHHOW LIEIH, YMEHHE HCIOJIb30BaTh U
aHAIN3UPOBATh KOHTEKCTHI, MIPEJIAraeMble B YCIOBUU 33/IaHUII.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX PEe3yNbTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBIIEHHOTO JIaHHOM (penepaibHON pabouell mporpaMMmoil, BBIICISIOT: OCBOCHHbBIC
OOy4YalOIMMUCS HAay4yHbIE 3HAHMS, YMEHHUSI W CIOCOOBI JACHCTBUM, crerupudeckue
JUTSL TIPEAMETHOW 0051acTh «XUMHUS», BUABI JCATEIBPHOCTH IO TOJIYYCHHUIO HOBOTO
3HAHMSI, €T0 UHTEPIPETANH, TTPEOOPA3OBAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
Y HOBBIX CUTYaIUsX.

K koniy oOyuenusi B 8 kjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH y OO YJAIOIIMXCS YMEHUM
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pacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKUX TIOHSITUM: aTroM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJHAS U
HEOJIHOPOJHAs), BaJICHTHOCTb, OTHOCHUTENbHAs aTOMHAas U MOJEKYJsApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasl JOJIsI XMMUYECKOTO 3JIEMEHTA
B COCAUHEHUHU, MOJSpPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHWE, COJIb,
ANEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKasl peakius, Kiaccupuranus
peaKuuii: peaklMi COCAUHEHUs, PEaKUH Pa3JIOKEHUs], PEaKIUU 3aMEIICHHs], PeaKIuu
oOMeEHa, HK30- U SHJIOTEPMHUYECKUE PEaKIUH, TEMIOBON 3PdeKT peakuuu, 1po aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTallb, PaJUyC aroMa, XUMHYECKas CBS3b,
MOJISIPHAsI U HEMOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAs CBsI3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLEHTHAsI KOHLIEHTPAlIKsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U MIPUMEHSTH 3TU
MOHSTHS MIPU ONKMCAHUHU BEIIECTB U UX MPEBpAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY IJIsi COCTaBieHUs (OpMyN BEUIECTB U
YPaBHEHU XUMUYECKUX PEAKIUM;

OIPEAEINIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHHSX, CTEIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB
K OINpeAcI€HHOMY KJacCy COEIUHEHUUW 1o GdopMmynaM, BHUJ XUMUYECKOH CBS3U
(KOBaJICHTHAsI 1 MOHHASI) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMmbica [lepuoguueckoro 3akona /.M. MenneneeBa: 1eMOHCTPUPOBATh
MOHUMAHUE TEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMUMUUYECKUX D3JIEMEHTOB OT HX
nosiokeHust B llepuogumyeckoil cucTeme, 3aKOHOB COXpPAaHEHUsI MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

OMKCHIBATh M XapakTepU30BaTh TabinuHyro ¢opmy llepuoandeckoil CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: Pa3IMyuaTh MOHIATHUSl «TJIaBHAs moArpymnna (A-rpymmna)» u
«mmobounass moxarpymnmna (b-rpymma)», Maible W OOJbIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpble MMeroTcsl B Tabimie «llepuonnueckas cucreMa XMMHUYECKUX
anementoB J[.M. MeHnneneeBay ¢ 4YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsAn sAapa, o0Ilee 4YHCIO JJIEKTPOHOB H
pacnpeiesieHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJacCUUIUPOBATh ~ XMMHUYECKHE  DBJIEMEHThl, HEOPraHWYEeCKHE  BELIECTBa,
XUMHUYECKUE peakiuu (10 YHMCIy M COCTaBy YYacTBYIOUIMX B pEaKIMU BEIIECTB,
10 TeTUIOBOMY 3P heKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB PA3TUYHBIX
KJIacCOB,  MOJTBEpKJas  ONHUCAHUE TMPUMEpPaMH  MOJICKYJSIPHBIX  YpaBHEHHUH
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX MTPEBPALLICHUI B PA3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOIr0 3JIeMEHTa Mo (popMysie COeIMHEHHUs, MAaCCOBYIO JOJIIO
BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIUY;
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IPUMEHSTH OCHOBHBIE ONEPAllMU MBICTUTENILHOMN JAESITEIbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, O00O0OIIEHUE, CHUCTeMaTU3alluI0, KIacCU(UKAIINIO, BBISBICHUE MPUYHMHHO-
CIIJICTBEHHBIX CBSI3€M — /i1 M3y4EHUS] CBOMCTB BEIIECTB UM XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHBIC METOJIbI TTO3HAHKS — HAOIIOICHHE, U3MEpPEHUE, MOJICITMPOBAHNE,
HKCIEPUMEHT (PeaIbHBIN U MBICJICHHBIN );

CJIeIOBaTh TpaBWJIaM TIOJIb30BAHUS XUMHYECKOM TOCYI0M © 1a00paTopHBIM
0o0Opy/IOBaHHEM, a TaKXe IMpaBWIaM OOpalleHusi C BEIIeCTBAMU B COOTBETCTBHUH
C MHCTPYKIMSAMU T10 BBITIOJTHCHHIO JJa00PaTOPHBIX XUMHUECKHUX OITBITOB TI0 TIOJTYYCHHIO
U CcoOMpaHUI0 Tra3000pa3HbIX BEIIECTB (BOIOPOJa M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OINPEAECIEHHON MaCCOBOM JOJIEH pACTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH U
MPOBOANTh XUMUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHHUIO PACTBOPOB IIEJOUYEH |
KHCJIOT C TIOMOIIBIO0 MHIUKATOPOB (TakMycC, peHomdTaaernH, METUIOPAHK U JAPYTHE).

K koniy oOyuenuss B 9 kjiacce IpeIMETHbIE pe3yibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUMN:

PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKAN IJIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHHOH, ITPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCIICHMS, XHMHYECKas peaklus, XUMHYeCKas
CBSI3b, TEIUIOBOM 3P (EKT peakiuuru, MOJb, MOJSIPHBIM O0BEM, PACTBOP, JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAST JHUCCOIMAIUS, PEaKIMUu HOHHOTO OOMEHa,
KaTaau3aTrop, XUMHYECKOE€ paBHOBeCHE, OOpaTUMble W HEOOpaTUMbIe pEaKIlH,
OKHUCJIUTEITbHO-BOCCTAHOBUTENLHBIE PEAKIINHN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJJIOTPOIUs, amM(OTEPHOCTh, XMUMHUYECKas CBA3b (KOBAJICHTHas,
WOHHAs, METaJUIMyecKas), KpUCTAJJIMYECKasl PEII€TKa, KOPPO3Us METAIOB, CILIABHI,
CKOPOCTh XMMMYECKOW pEaKUuu, NpeAenbHo aonycruMas KoHueHtpauus [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHWYECKHUX MOHATHN U MPUMEHITBITU
MOHSITUSI TP OMKMCAHUU BEIIECTB U UX MPEBPALCHUI;

MCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUISI COCTABJICHHS (DOPMYIN BENMIECTB U
YPaBHCHUU XUMHUYECKUX PEAKIIUN;

OMpEeNENsiTh BaJCHTHOCTh W CTEMNEHb OKHUCICHUS XUMHUYECKUX HJIEMEHTOB
B COCIUWHEHUSAX DPA3JIMYHOIO COCTABA, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUN mo (opmynam, BUJ XUMHYECKOW CBs3U (KOBAJICHTHAsl, MOHHAasi,
MEeTa/NInYecKasi) B HEOPraHUYECKUX COCIMHEHHSX, 3apsA]l HOHA IO XWMHYECKOU
dbopmylie, XxapakTep Cpeibl B BOJHBIX pPACTBOpPAX HEOPraHUYECKUX COCIMHEHUMU, THUI
KPUCTAIUTMYECKOU PEHIETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh  cMmbicn  llepmoamueckoro  3axkona .M. MengeneeBa u
JIEMOHCTPUPOBATh €r0 MOHWMAHKE: OMUCHIBATh M XapaKTepPU30BaTh TaOJIMUHYIO HOpMY
[lepuonnyeckoil CUCTEMBbl XHUMHUYECKUX DJIEMEHTOB: pa3juyaTh MOHSATUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «nodounas noarpynna (b-rpymnma)», Manbsie u 60mbIIHE
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MEePUOJIbl, COOTHOCUTh OOO3HAUEHHS, KOTOPHIE UMEIOTCS B MEPUOAMYECKON TabJIHUIIE,
C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsij sapa, 001Iee YUCIo AJIEKTPOHOB U PACTIPEICNICHUE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB M MX COCTMHECHUIM
B IIpejiesiaX MaJIbIX IEPUOIO0B U TJIaBHBIX MOJATPYIII ¢ Y4ETOM CTPOCHUS UX aTOMOB;
KJIaccuPUIUpoBaTh  XUMHUYECKHE DJIEMEHTHI, HEOpraHWYeCKue  BeIEeCTBa,
XUMUYECKUE peakiuu (M0 YUCIy W COCTaBY Y4YacTBYIOIIUX B PEaKIMU BEIECTB,
0 TETUIOBOMY 3(P(DEKTY, 10 UBMEHEHHUIO CTETICHEH OKUCIICHUS! XUMUYECKUX JIEMEHTOR);
XapaKTepru30BaTh (OMUCHIBATH) O0IHE U CreU(DUIECKHEe XUMUYECKHIE CBOMCTBA
MPOCTHIX U CJIIOXKHBIX BEIIECTB, MOATBEPXKIasi OMUCAHUE NMPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKITU;

COCTaBIIAITb YPABHEHHUS JJIEKTPOJIUTHUUYECKON AMCCOLMALUMU KUCIOT, IIEJIoueld U
COJIeHl, MOJHbIE U COKpalIEHHbIE YpPaBHEHHUs PEAKIM HOHHOro OOMeHa, ypaBHEHUS
peakiuii, MOATBEPAKIAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXK/y BEILECTBAMHU
Pa3IUYHBIX KJIaCcCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 0ajaHca 3TUX PeaKIuii;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT X CTPOEHHUS, BOBMOKHOCTHU
MPOTEKAHUSI XUMUYECKHUX MPEBPAIEHUN B PA3IMUYHBIX YCIOBUSX;

BBIUHCIISATh OTHOCHUTEIIbHYIO MOJEKYSIDHYIO M MOJISIDHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO 3JeMEHTa Mo (popMysie COCAMHEHUS, MACCOBYIO JOJIIO
BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIUu;

coOJIroIaTh TpaBWJIa MOJIb30BAHUSI XUMUUYECKOM TOCyJoM U JabopaTOpHBIM
00OpyJOBaHHEM, a TaKXe€ TMpaBwia oOOpalleHHus C BEIIECTBAMHM B COOTBETCTBUU
C MHCTPYKLMSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUUECKUX OIBITOB IO MOJTYYECHHUIO
U cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

POBOJNTH PEAKIUM, TOATBEPXKIAIOIMINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpPUA-, OpoMHa-, MOIWI-, KapOOHAT-,
docdar-, cunmkar-, cynbhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI H3y4EHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEPAllMU MBICTUTENILHOMN JAESITEIbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3AlMIO, BBIABICHHE MPUUYUHHO-CICICTBEHHBIX
CBSI3€M — JJII M3YYEHMs] CBOMCTB BEIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIC METO/bI O3HAHUS — HAOJIOJICHUE, U3MEPEHUE, MOICIIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaunmenoBanune
Ne KommuecTBo OCHOBHBIE BUJIBI J€ATETbHOCTHA
pa3ziesoB U TeEM Conepxkanue 00 ydeHust
n/m 4acoB o0 yyaroumxcs

y4eOHOr 0 rpeamera

Pa3znea 1. [lepBoHayajibHble XUMHYECKHE MTOHS TUSA

1.1 | Xumnsa — BakHast 5
0071aCTh
€CTCCTBO3HAHHUS U
IIPAKTUYECKON
JIeSITENLHOCTH

YCJIOBCKA

[Ipenmer xumuu. Ponp XuMum B )KU3HU
YyesioBeKa. XUMUS B CUCTEME HaYK.
Tena n BemecTBa. Pu3nUecKre CBOKMCTBA
BEILIECTB. ArpEraTHOE COCTOSIHUE
BelecTB. [loHsTHE O METOTaX TO3HAHUS
B XUMUU. UUCThIE BEUIECTBA U CMECH.
CniocoObI pa3enieHust CMecei.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKON MTOCYI0M,

C mpaBuIaMu pabOTHI B 1a00PaTOPUH U
prueMaMu 00paleHus ¢ 1a00paTopHbIM
000pyI0BaHHUEM.

du3nvecKrue CBOKMCTBa 00Pa3IoB
HEOPraHWYECKUX BEIIECTB — METAJIOB

Y HEMETAJUJIOB.

CnocoOnI pasjesieHus cMmecei
(¢unbTpoBaHuUE, BhIApUBAHUE,
TUCTUIUISALUSA, XpoMaTorpadus).

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHH.
PackpsiBaTh pojib XMMUU B IPUPOJIE U
YKA3HU YEJIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMH.

Paznuuarh 4nCThIE BElIECTBA U CMECH;
OJHOPOJHBIE U HEOJHOPOHBIE CMECH.
Paznuuats du3ndeckre u XUMHIECKUE
SIBJICHUS.

CiienoBaTh aJIrOPUTMaM HCIIOJIb30BAHUS
AKCIEPUMEHTAIBHBIX METOJIOB —
HAOIIOJICHUSI ¥ DKCIIEPUMEHTA.
Hab6momate v onmuchIBaTh 00BEKTHI

MIPU MIPOBEJACHUU JEMOHCTPALUNA U
71a060pPaTOPHBIX OIBITOB IO U3YYEHHUIO
(hU3UYECKUX CBOMCTB BEIIIECTB, CIIOCOOOB
pa3nesieHus CMECEU BEILIECTB.
[IpoBOAUTE XUMUYECKUIN SKCIEPUMEHT
TP pa3eiieHun cMecel (Ha mpuMepe
OUYMCTKH ITOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimuvi:

N3yuenue u onucanne PU3NIECKUX
CBOMCTB 00Pa31[0B HEOPTAHUUECKUX
BEIIIECTB.

N3ydenue criocoOoB pazieneHus cMecen
(C MOMOIIBIO MAarHuTa).

IIpaxmuueckue pabomoi:

Ne 1. IIpaBuiia paboThI B 1a00paTOpUu U
pUEMBI 0OpalieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenne cmeceii (Ha mpumMepe
OUYMCTKHU MOBAPEHHON COJIN)

MPaKTHIECKOi paboTh Ne 2.

CrnenoBarh npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCYI0H U J1ab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IMPaBHIIaM
OOpalIeHNs] ¢ XUMUYECKUMU BEILIeCTBAMU
B COOTBETCTBUU C UHCTPYKIUEH

IIPY BBINIOJIHEHUHU IPAKTUYECKOU

paboter No 1.

BricTpanBaTh pa3BEpHYTHIE MMCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha nH}OpMAIHIO U3 YIeOHUKA U
CIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUINHBIN
anmapar Kypca XuMuu

1.2.

BemiectBa un
XUMHUYECKHUE
peakIu

15

ATOMBI U MOJEKYNBI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpoCThIE U CIIOXKHBIE
BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4YEHHUE.

Xumuueckas popmyia. BaneHTHOCTB
aTOMOB XUMHYECKUX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECCTB.
OTtHOcHTENBHAs aTOMHAs Macca.
OTHOCUTENBHAA MOJIEKYJISIpHAsA Macca.
MaccoBast 105151 XMMHYECKOT O DJIEMEHTA
B COCIMHEHUU.

Omnpenensats MpU3HAKKA XUMHUECKUX
pEaKIuii, yCIOBUS UX MTPOTEKAHUSI.
OOBACHATH CYITHOCTh GUBNYECKUX U
XUMHYECKHX SIBJICHUH C TOUKH 3pEHUS
aTOMHO-MOJICKYJISIPHOTO yYEHHUSI.
KnaccudummpoBats XuMUIECKHE
peaKIuu (110 YUCITY U COCTaBY
pearupyromnmx u 00pa3yromuxcs
BEIIIECTB).

CoctaBisaTh (HopMyJbl OMHAPHBIX
BEIIECTB I10 BAJIGHTHOCTU U ONPEIENATh
BaJICHTHOCTH 10 (POpMYysIaM BEIIECTB.
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KomnuecTtBo BemecTa. Moib. MossipHas
Macca. BzauMocBs3b KOJIMUeCTBa, MACChl
Y Yucja CTPYKTYPHBIX €MHHUIL] BEUIECTRA.
Pacuérel mo hopMynam XUMHUECKUX
COeIUHEHUM.

Ou3NYECKUE U XUMUYECKUE SIBIICHHUSI.
XUMHYECKAs pEakUus U €€ MPU3HaKH.
3aKOH COXpaHEHHSI MacChl BELIECTB.
XUMUYECKUE YPAaBHEHHS.
Krnaccudukanus XuMU4ecKuX peakiui
(coequueHus, pa3noKeHMs, 3aMEIICHHUS],
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusznvecKkue CBOMCTBa 00pas3IoB
HEOPraHUYECKUX BEIIECTB — METAJJIOB U
HEMETAILJIOB.

OO0pa31pl BEmecTB KOJIUIECTBOM | MOJIb.
®dusnueckue siBJIeHUs (IJIaBJICHUE BOCKA,
TasiHUE JIbJIa, pacTUpPaHUE caxapa

B CTYIIKE€, KUTIEHUE U KOHJICHCAIUs
BOJIBI).

XUMUYecKHe siBJieHUs (TOPEHUE CBEUH,
MPOKaJIMBAHUE METHON MTPOBOJIOKH,
B3aUMOJICHCTBHE COJIbI UJIM MeJia

C COJISTHOM KHUCIIOTOM).

Habmronenue mpu3HakoB MPOTEKaHUS

PaccraBnsaTe K03pGULIHEHTHI

B YPaBHCHHSIX XUMUICCKUX PCAKITUN.
Ha6mrogaTh ¥ onmuchiBaTh 00BEKTHI

IIPU TIPOBEACHUHN JEMOHCTPAIIUN U
1ab0paTOPHBIX OIBITOB.

[TpoBoaUTH BBIYHCIIEHUS 110 (hOpMYIam
XUMUYECKUX COSTMHEHUN U YPaBHCHUSIM
XUMUYECKUX pEaKIuil.

[IpumMeHSTh eCTECTBEHHO- HAyYHBIC
METO/IbI IIO3HAHUS (B TOM YHCIIS
HaOJIOICHNE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTlepaIluu
MBICIIUTEIIBHOMN JeITeIbHOCTH
(cpaBHEeHUE, KI1accu(puKaIus)
BricTpanBath pa3BEpHYTHIC MMCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOH

Ha HH(pOpMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
VCIOJIb30BaTh U3yUYECHHBIN MOHATUHHBIN
amnrmapaT Kypca XUMHUHU
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XUMUYECKUX peaKuuid (pas3iokeHue
caxapa, B3aUMOJICHCTBUE CEPHOM
KHCIIOTHI C XJIOPUJIOM Oapusi, OTyICHHE
u paznoxenue ruapoxkcuga meau (II)
IIPU HarpeBaHUU, B3aUMOJICHCTBUE
*xenesa ¢ pactBopom coiu meau (I1).
OnbITH, WIUTIOCTPUPYIOLINE 3aKOH
COXpaHEHHUsI MaCCBhI.

Jlabopamopuvbie onvimoi.:
Cozganue Mojieneld MOJIEKyJI

(1rapocTep>KHEBBIX).

Onucanue GpuU3NUECKUX CBONCTB
00pa3110B HEOPTaHNYECKUX BELIECTB —
METaJVIOB U HEMETAILIOB.
Hab6monenue ¢puzndeckux (miaBieHue
BOCKA, TasTHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeuH, MpOKaIMBaHUE METHON
ITPOBOJIOKH) SIBJICHHIA.

HaGmronenue u onvcanue Npu3HaKkoB
MPOTEKAHUS XUMUYECKUX PEAKIIH
pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIbHOW MOJIEKYJIIPHOM MaCChI
BELIECTB, MOJISIPHOW MACChI, MacChl

BCIICCTB, MACChl U KOJIMYCCTBA BCIIICCTBA,

MacCCOBOH IO XUMHYECKOT0O dJIEMEHTa
1o popMyJsie COeTUHEHUS;
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10 YPABHEHUSAM XUMUYECKUX PEAKIIUN:
KOJIMYECTBA, MACCHI BEILIECTBA

I10 U3BCCTHOMY KOJIUMYICCTBY, MACCC
P€arcHTOB WK ITPOAYKTOB PCAKIIMHN

Hroro no pasaeny

20

Pa3nen 2. BaxHeiinne npeacraBuTeiu H

COPraHu4eCKHX BCIIECCTB

2.1

Boznyx. Kucnopon.
IHonsitue

00 oKcHmax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — anemeHT u npocroe
BenecTBo. Haxoxienue kuciopoaa

B IIpUpoe, PU3NIECKue U XUMUIECKUE
cBolicTBa (peakiuu ropenusi). OKCHUIBL.
[Tpumenenune kuciaopoaa. CrocoOsbl
MOJTy4EHHUSI KUCIIOPO/ia B JabopaTopuu U
npomblinuieHHOCTU. Kpyrosopor
Kucaopoja B mpupoje. O30H —
AITIOTpONHAas MOAU(PUKALIKS KUCIOPOIa.
TeroBoii 3 peKT XMMUYECKON peakiin,
TEPMOXUMUYECKUE YPAaBHEHUS, IK30-

Y 3HJI0TEpMHUYECKHE peakuuu. Tormmao:
yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
ycuJieHHe MapHUKOBOTro dddekTa,
pa3pylieHrue 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE olpeiesieHue Coep KaHms
KHCIIOpOZa B BO3AYXeE

[Tony4enue, coOupanue, pacro3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
111 COCTaBNIeHUs (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHU XUMUYECKUX
pEeaKuuil C y4acTUEM KHUCIOPOAA.
XapakTepu3oBath (OMKCHIBATh) COCTaB
BO3/yXa, (DU3MYECKUE U XUMUYECKUE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
MOJIyYEHU s, TPUMEHEHUE U 3HAYCHUE
B IIPUPO/JIE U KU3HU YEJIOBEKA.
CpaBHUBATh peakiiuy TOPEHUS U
MEJIJIEHHOT'O OKUCJICHUSI.

OOBICHATH CYLTHOCTh KOJIOTMYECKUX
npobJieM, CBA3AHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBatb npaBuiiaM 0€30MacHOM
paboTHI B TaOOPATOPUU TIPU
MCIIOJIb30BaHUU XUMUYECKOU MOCYIbI U
000OpyI0BaHMsl, a TAaK)Ke MpPaBUIIaM
oOpaleHus ¢ TOPIOYUMU BElECTBAMM.
[InaHupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
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U U3y4EHUE CBOMCTB KHUCIIOPOA.
Habmronenue B3anumo 1eicTBUSI BELECTB
C KUCJIOPOJIOM M yCJIOBHS
BO3HUKHOBEHUS M TIPEKPAICHUs TOPSHUS
(moxkapa).

Jlabopamopnwiii onvim.

O3zHakomIleHHE C 00pa3iaMu OKCHIOB U
OIHCaHUE X CBOWCTB.

Ipaxmuueckas paboma:

Ne 3. [lonmyuenue u cobupanue
KHCIIOPO/Ia, U3yUCHHE €r0 CBOMCTB.
Buiyucnenus:

MOJIEKYJISIPHOM MacChl KUCTIOpOia U
030Ha HA OCHOBAHWU aTOMHOW MAaCCHI
XUMUYECKOTO DJIEMEHTA;

KOJINYECTBA, MACCHI BEIIECTBA

10 YPaBHEHUSAM XHUMHUYCECKUX PEaKITUi

MIPOBOJINTH HAOTIOICHHUS, I€TIaTh BHIBOIBI
10 pe3yJIbTaTaM 3KCIIEPUMEHTA

[IPU TIPOBEICHUH JIAOOPATOPHBIX OIBITOB
U TIPaKTUYECKON PadOTHI.

BbruncnsaTh KOJIMUECTBO BEIIECTBA,
00BEM Taza o hopmynam.

VYyacTBOBaTH B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpPHYThIE MMCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha nH}OpMAIHIO U3 YIeOHUKA U
CHPaBOYHBIX MaTEPUajIOB, TPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUINHBIN
amnmapaT Kypca XUMUHU

2.2

Bonopoa. [lonstue
0 KHCJIOTaX U COJISAX

Bonmopon — anemeHT u npocroe
BeecTBo. Haxoxaenue Bonopona

B Ipupoie, GU3HUIECKUE U XUMUIECKUC
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nony4yeHus. Kucnorsl u conn.
Momnspablil 00bEM Ta30B. Pacuérhl

10 XUMHYECKUM YPAaBHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyaenwne, cobupanue u

PackpbIBaTh CMBICII H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU MOHATHUS IPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAIICHUH.
XapakTepu30BaTh (ONMUCHIBATH)
(du3nYecKue U XUMUYECKUE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €r0 MONTY4YEHUs,
MIpUMEHEHUE.

Cobupats mpudop st OTyY CHUS
BOJIOPO/IA.

Hcnonb30BaTh XUMHUECKYIO CUMBOJIUKY
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pacro3HaBaHU€ BOJOPO/A.
BzaumonerictBre Bogopoaa ¢ OKCHI0M
menu (II).

Jlabopamopmubiii onvim:
B3aumonencTBue KUCIOT C MEeTalJIaMU.
lIpaxmuuecxas paboma:

Ne 4. TTonydyenue u coOupanue BoJ0po/ia,
W3y4YE€HUE €r0 CBOMCTB.

Buiuucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY;

00BEMOB ra30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUM
ra3oB

JUISL COCTaBJIeHUsS! (DOPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX
PEAKLMI C Y4aCTHEM BOJIOPO/IA.
BrIauciaTe MOISPHYIO MaccCy BEILIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM rasa,
Maccy BEIIEeCTBa;

[TpoBOAUTE pacu€Thl MO YpaBHEHUSM
XUMUYECKUX PEAKIUI: KOJINYECTBa,
00BEMA, MacChl BEILIECTBA I10 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce peareHToB
WU TIPOJYKTOB PEAKIIUH.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TaOOpaTOpUU MPH
WCIIOJIb30BAaHUU XUMUYECKOU MOCYIbI U
000Opy0BaHMs, a TAKXKE MPaBUIIaM
oOpalieHus ¢ TOPIOYNMU BEIIECTBAMHU

B OBITY.

[InanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTBHI,
MIPOBOAUTH HAOIOCHUS, I€TIaTh BHIBOIBI
10 pE3yJIbTaTaM 3KCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIe

2.3

Bopa. PacTBopesl.
Ilousitue
00 OCHOBaHUAX

dusnueckue cBoMcTBa BOJIbl. Boja kak
pacTBOpUTEh. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHwus.

PackpbIBaTh CMBICII U3y4aeMbIX ITOHATUN
Y IPUMEHSATH 3TU HOHATHS IPU ONIMCAHUU
CBOMCTB BELIECTB U UX MPEBPALLICHUM.
XapakTepu3oBaTh PU3NUECKUE U
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PactBopsl. Ponb pacTBOpOB B pupoae u
B J)KM3HU 4esoBeka. KpyroBopor Bozsl
B IIpUpOJIE. 3arpsi3HEHUE IPUPOIHBIX

BoA. OXpaHa ¥ OYMCTKA NPUPOJAHBIX BOJI.

Hacrpimennbie 1 HeHACBIIICHHBIC
pacTBOpbl. PaCTBOPHMOCTH BEIIECTB
B Bojie. MaccoBasi J10J1s1 BEIIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIEeCTB C pa3InUYHOU
PacTBOPUMOCTBIO.

BzaumopelicTBre Bo/bl ¢ METAIIaMU
(HaTpueM U KaJbIIHEM).
NccnenoBanne pacTBOpPOB KUCIOT U
1IETI0OYEN C IIOMOIIBI0 HHIUKATOPOB.
Jlabopamopnsie onvimol
HccnenoBanne ocodeHHOCTEH
PacTBOPEHUS BEUIECTB C PA3IMYHOU
PacTBOPUMOCTEIO.

[IpuroroBiieHHE paCTBOPOB

C ONpeAEIEHHON MacCOBOM J10JIEH
PacTBOPEHHOIO BEIIECTRBA.
llpaxmuueckas paboma

Ne 5. IlpuroroBnenue pacTBOpoB

C ONpeAeIEHHON MacCOBOM 10JIeH
PacCTBOPEHHOIO BEILIECTBA.

XUMHUYECKUE CBOMCTBA BOJIbI, €€ POJIb KaK
pPacTBOPUTENS B IPUPOIHBIX MTPOLIECCaX.
CocTaBsTh ypaBHEHHS] XUMHUECKUX
PEAKIMHI C YYACTUEM BOJIBI.

OOBSICHATH CYITHOCTh IKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJHBIX BOJ, CIIOCOOBI OYUCTKU BOJABI
OT MpUMecel, Mepbl IO OXpaHe BOJ

OT 3arpsi3HEHUS.

[ImanupoBatTh U OCYIIECTBIAThH

Ha TPAKTUKE XUMUIECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIOICHUS,
JienaTh BBIBOJBI 10 PE3yiIbTaTaM
AKCIIEPUMEHTA MPHU MTPOBEICHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHLI.

CrnenoBaTh npaBuiiaMm 06€30mMacHON
paboTHI B TaOOPATOPUU TIPU
UCIOJIb30BAHUM XUMUYECKON TIOCY bl U
000OpyI0BaHuUs.

[TpoBOIUTH BEIYHCIICHUS C TPUMEHEHUEM
MIOHSATHS «MaccoBasi J0JiS BEIIECTBA

B PacTBOPEY.

BricTpanBaTh pa3BEpHYTHIE MMCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha uH(opManuio U3 yaeoOHuKa 1
CIIPaBOYHBIX MaTEPUAIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM ITOHATHSA «MAaCcCOBas
JI0JIsL BEIIECTBA B PaCTBOPE»

WCIIOIb30BaTh N3YYEHHBIN MOHATUINHBIN
amnmapar Kypca XUMUU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCJIMHEHUN

11

Knaccudukarus HeopraHu4ecKkux
coenuHenuid. Oxcuapl. Kimaccudukarms
OKCHJIOB: cOJie00pa3yroiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(DOTEPHBIE) U
Heconeobpasyromue. Homenkmnarypa
oKkcH10B. DU3HUECKHe U XUMUYIECKUE

cBorcTBa OKCUAOB. [lonydeHne okCuaoB.
OcnoBanus. Kinaccuukanust ocHOBaHUI:

ETOYHN U HEPACTBOPUMBIE OCHOBAHMSI.
Howmenknarypa ocHoBanuii. ®usnyeckue
1 XMMHUYECKHE CBOMCTBA OCHOBAHMHU.
[TosmyyeHne OCHOBaHUU.

Kucnorel. Knaccudukarus Kucior.
Howmenkiarypa kucior. @usnyeckue
Y XUMHYECKHE CBOMCTBA KUCIOT. Psaj
aktuBHOCTH MeTayuioB H.H. bekerona.
Ilonyuenne KucioT.

Comu. HomeHknaTtypa coseil.
DU3NYECKHE U XUMHUYECKUE CBOMCTBA
cousted. [lomyuenue coien.
['eHeTrnueckas CBs3b MEXKIY KJIaCCaMU
HEOPraHUYECKUX COCTUHCHUM.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nzydaemsoie
BEILIECTBA I10 COCTAaBY U CBOMCTBAM.
CocraBysiTh GOpMYIIbI OKCUAOB, KUCTIOT,
OCHOBaHMH, COJIEN U HA3bIBATh UX

10 MEKTyHApOJHON HOMEHKIIATYPE.
[Iporno3npoBath CBOMCTBA BEUIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCS.

CocTaBisITh MOJIEKYJISIPHBIE YPAaBHEHHUS
pEeaKUnii, WUTFOCTPUPYIOIIUX
XUMHUYECKHE CBOIMCTBA U CIIOCOOBI
MOJY4YECHUS BEUIECTB U3YUYEHHBIX
KJIACCOB/TPYII, a TaK>Ke
MOATBEPKIAKOIINX T€HETUYECKYIO
B3aMMOCBS3b MEXK]ly HUMU.
[Tpon3BOANTE BEIYUCIICHUS

10 YPABHEHHSIM XUMUYECKUX PEAKIIUN.
[InaHnpoBaTh U OCYILIECTBIATh

Ha MIPaKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOACHUS,
JI€TIaTh BBIBOJABI MO PE3yJIbTaTaM
AKCIIEPUMEHTA MPHU MPOBEICHUN
71a60pPaTOPHBIX OMBITOB U MTPAKTUYECKUX
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OO6pa3iibl HEOPraHUYECKUX BEIIECTB
Pa3IMYHbBIX KJIACCOB.

OMNBITH, WILTIOCTPUPYIOITUE XUMUYECKHEC
CBOMCTBA KJIACCOB HEOPTaHMUECKUX
BEIIIECTB.

Jlabopamopnvie onvimul

OmnpeneneHue pacTBOPOB KUCIOT
IETI0YEH C TOMOIIBI0 UHANKATOPOB.

HBy‘IeHI/Ie B33HMOI[€ﬁCTBPISI KHCJIOT
C MCTaJllIaMH, peaKuHﬁ HGfITpaJII/ISaHI/IPI.

BzaumonericTBre pacTBOpa CEpHOM
Kkucnothl ¢ okcusiom meau (1.
[TonyuyeHue HepaCTBOPUMBIX OCHOBaHMIA.
BriTecHeHne 0JHOTO MeTasu1a Apyrum
13 pacTBOpa COJIH.

IIpakmuueckas paboma

Ne 6. PemieHnune skcrniepruMeHTaNbHBIX
3a1a4 1o TeMe «BaxkHenIne Kiacchl
HEOPraHWYECKUX COCTUHEHUIN.
Boruucnenus:

[0 YPABHEHUSAM XUMUYECKOU PEaKIINu:
KOJIMYECTBA BELIECTBa, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WK
MPOJIYKTOB PEAKIIUU

pabor.

CnenoBarb npaBuiiaM 0€30MacHON
paboThl B 1ab0OpaTopun

IIPU UCTIOJIb30BAaHUHM XUMHUYECKOM
NoCy/bl U 000PYAOBAHUS.
BricTpauBaTh pa3BEpHYTHIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha HHQpOpMaIHIO U3 yueOHUKA U
CIPAaBOYHBIX MATEPUAIOB, TPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUMHBIN
anmnapar Kypca XuMHH

Hroro o pazaeny:
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Pa3nen 3. Ilepuonnyeckuii 3akoH u [lepuoguyeckasi cucreMa xumMmuueckux djieMeHToB JI. U. MenneneeBa. CTpoenne

aToMoOB. XUMHYecKas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PpeakInu

3.1 | Ilepuomnueckuii
3aKOH U
[lepuognueckas
cucrema
XUMHYECKUX
3JIEMEHTOB

Crpoenue aToma

. . Menneneena.

7

[lepBbie MOMBITKY Ki1accuuKanuu
XUMUYECKUX 2JIeMeHTOB. [loHsTe

0 rpymnnax CXOAHBIX 3JIEMEHTOB
(1I€TI0YHBIE U 1IET0YHO3EMETbHBIE
METaJUJIbl, TAJIOTE€HbI, UHEPTHBIE T'a3bl).
DneMEeHThI, KOTOPhIE 00Pa3yIOT
aM(pOTEepHbIE OKCUIBI U TUAPOKCHU/IBI.
Ilepnonnueckuii 3akoH. [lepuonnueckas
CUCTEMA XUMHYECKHX 3JIEMEHTOB

J.. MenneneeBa. KopoTkoneprnoaHas u
JUTMHHOTIEpHOIHAsE (hOPMBI
[lepuoandeckoit cuCTeMbl XUMHUUECKUX
anemeHToB JI.U. Menneneesa. Ilepuonasr
u rpymnbl. OU3ndyeckui CMbICI
MOPSIIKOBOT'O HOMEPA, HOMEPOB MEPHO/Ia
Y TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oronel. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MIEPBBIX
20 XUMUYECKUX 3JIEMEHTOB
[lepuoanueckoi CUCTEMBI

JI.. MenneneeBa. XapakTepUCTHKA
XUMUYECKOT0 2JIEMEHTa

II0 €T0 MOJIOKEHUIO B llepnoanueckon
cucreme /.M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS panyca

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHUE TAOJIUIIBI
«Ilepnoamyeckasi cucTeMa XUMHYECKHUX
anemenToB .M. MeHaeneeBay.
MopenupoBarbk CTpPOCHHE aTOMa,
DHEPreTUYECKUX YPOBHEU U MOYPOBHEN
IIPU IOMOIIY PUCYHKOB, AJIEKTPOHHBIX
KOH(UTYpalUi U JIEKTPOHHO-
rpaduyeckux Gopmy.

[losicHATh (pU3NYECKUA CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOIa
Y TPYIIBI JIEMEHTA.

XapakTepu30BaTh XUMUUYECKHUE AIIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KA, KaIbLIUN
Y UX COEAMHEHUS 110 MOJIOKEHHIO

B [lepunoguueckoii cucreme

.. Menneneena.

OOBSACHITH 00IITHE 3aKOHOMEPHOCTH

B U3MEHCHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHHE PAJNyCOB
aTOMOB, 3JICKTPOOTPULATEIILHOCTH,
BAJICHTHOCTH) U UX COEMHEHUI

B IIPEEIAaX MaJbIX MEPUOIOB U TJIABHBIX
MOATPYHIL C YYETOM CTPOEHUS UX
aTOMOB,;
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aTOMOB XMMHUYECKHUX JJIEMEHTOB,
METALUINYECKUX U HEMETAUINYECKUX
CBOWCTB MO TPYIIIAM U MEPUOJIAM.
3nauenue [lepuonnueckoro 3akoHa u
[Tepuoanueckor CUCTEMbBI XUMAYECKHUX
BJIEMEHTOB JJIs1 Pa3BUTHS HAYKU U
npaktuky. /.M. MenneneeB — y4€HbI U
rpakJaHWH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmonernicTBue ruIpokcuaa IUHKA

C pacTBOpaMHU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTPOEHUS MOJIEKYJT
IIPU [IOMOILA PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
Tabmuma «Ilepuoguueckas cucrema
XUMHUYECKUX IJIEMEHTOB

JI.1. MenaeneeBay.

Jlabopamopuvie onvimul

O3HakoMIleHHE C 00pa3llaMi METAILJIOB U
HEMETAIJIOB

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WY TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC MMCHbMEHHBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha THGOPMAIIUIO U3 YICOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MHaTepHeTa

3.2

XUMHYECKas CBA3b.
OKUCIUTEIbHO-
BOCCTAHOBHUTEJILHEIE
peakiuu

Xumudeckas cBsa3b. KoBajientHas
(TosApHas U HETIOJISIPHAst) CBS3b.
DJIEKTPOOTPUIATEIEHOCTh XUMUYECKUX
aneMeHToB. MonHas cBs3b. CTeleHb
okuciieHust. OKUCINTEIbHO-
BOCCTAaHOBUTEIIbHBIE peakiy. | Iporeccol

PackpbIBaTh CMBICI U3y4aeMbIX MTOHSTUM.
Ornpenenste BUJ XUMUYECKON CBSI3U

B COCIMHEHUH.

MopennpoBaTrh CTPOCHHE MOJIEKYIT

IIPY MIOMOILU PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
Okucnurenu 1 BOCCTAHOBUTEIH.
XHAMUYECKUHN SKCIEPUMEHT: NU3yUEHUE
00pa3IoB BEIIECTB METAIOB H
HEMETAJIOB, B3aMMOJICHCTBHE
TUAPOKCHUA [IMHKA C PACTBOPAMH KUCIIOT
Y 1IEJN0YEHN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu
pa3NoKEHUs, COSUHEHHUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMBITHI, UJUTFOCTPUPYIOIIUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiuu
pa3iIoKeHUs, COCTUHEHMS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTs1 COCTaBJIEHUST POPMYIT BEUIECTB,
AJICKTPOHHOT O OajaHca peaKIyil.
Ornpenenars CTENEeHb OKUCICHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB 10 (popmynam u
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCIUHEHUM MO CTEIECHU OKUCIICHUS
aTOMOB XUMHYECKHUX 3JIEMEHTOB.
OnpenensiTe OKUCIUTEINb U
BOCCTaHOBHTENL. PaccTaBisaTh
KOA(PUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAaHOBUTEIBHBIX
pEeaKnil METOJIOM SJIEKTPOHHOTO
OajaHca.

HabromaTe XMMHYECKHE OIBITHI

T0 TJIaHy, AaHAJIM3UPOBATH U JI€J1aTh
BBIBOJIBI.

HUcnonszoBate UKT misa co3zmanus
MOJIEJIEN, MOATOTOBKH MPE3EHTAIUM,
JIOKJIAJIOB 110 TEME.

BricTpauBath pa3BEpHYTHIE MUCHbMEHHbBIC
U YCTHBIE OTBETHI C ONIOPOM Ha
uH(popmaIuio U3 yaueOHUKA U IPYTUX
HWCTOYHHMKOB, B TOM 4ucie MHTepHeTa

Uroro no pazaeny 15
PesepBHOE Bpems 3
OBUIEE YUMCJIO YACOB 68
I10 ITPOI'PAMME
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9 KVIACC

HaumenoBanue
Ne KommuecTBo OCHOBHBIE BUJIBI 1€ATEIbHOCTHA
pa3liesioB U TEM ConepkaHue 00 ydeHHS
n/m 4acoB o0 y4armmxcs
y4eOHOro pemMeTa
Paznen 1. BemecTBo 1 XUMH4YECKHE PeaKIINU

1.1

[ToBTOpEHME N
yriyOJieHue 3HaHUuN
OCHOBHBIX pa3ziesioB
Kypca 8 kiacca

5

[Teprnonnueckuit 3akoH. [lepponnueckas
CHUCTEMa XUMHUYECKHX BJICMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaIus, KaJlblUs U UX
COCTMHEHNH B COOTBETCTBUH

C MOJIOKEHHUEM DJIEMEHTOB

B [lepyuoanueckon CUCTEME U CTPOEHUEM
X aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMHUYECKOU
CBSI3U. TUIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUMA KPUCTATIIMYECKOU
PEETKY U BUJA XUMUYECKOU CBA3U.
Knaccudukamnus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIAXCS

K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COCOUHEHUM, TEHETUYECKasl CBS3b
HEOPraHWYECKUX BEILIECTB.

XapakTepu30BaTb XUMUYECKHUE DJIEMEHTHI
IIEPBBIX TPEX MEPUOJOB, KK U KAJIBLIHS

T10 UX IOJIOXKEHUIO B llepuonnueckon
cucreme /1. 1. Menneneena.
KnaccudunmupoBaTs 1 Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA U3YYECHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA MPUMEpPAMM
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKHUX
pEaKIUH.

OnpenensTh BUJ XMMUYECKOU CBSI3U U
THII KPUCTAJUINYECKOU PEIIETKU
BEILIECTBA.

[IporuHo3upoBaTh CBOKCTBA BEIIECTB

B 3aBUCHUMOCTH OT UX CTPOEHHUSI.
BricTpauBars pa3BEpHYThIE HUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAIIUIO U3 yIYeOHUKA U
CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO

35



Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJEISIMU
KPUCTAJUIMYECKUX PELIETOK
HEOPraHMYECKUX BEILECTB — METAJUIOB
U HeMeTaJlJIoB (rpadurta u aimMasa),
CJIO’KHBIX BEILIECTB (XJIOpHJ1a HATPHUsI)

MCIIOJIb30BATh U3YYCHHBIN ITOHATHIHBIN
anmapar Kypca XuMHUHU

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYCECKUX
peaKIun

Knaccuduxarus XuMUYeCKuX peakiui
0 Pa3JIMYHBIM MPU3HAKaM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, 10 TEII0BOMY 3 (DeKTy,

10 U3MCHECHUIO CTETICHEH OKMCIICHUS
XUMHUYECKUX JIEMEHTOB,

0 0OPaTUMOCTH, MO YUACTHUIO
KaTajau3aTropa). IK30- 1
SHJOTEPMUYECKUE PEAKIIUH,
TEPMOXUMHUYECKUE YPABHEHUS.
IloHsATHE O CKOPOCTH XMMUYECKOU
peakuuu. [TonsTue 06 06paTUMBIX

1 HeOOpaTUMBIX XUMUYECKUX PEaAKITUIX.
[ToHsITHE O TOMOTE€HHBIX B TETEPOTCHHBIX
peakuusx. [lonstue o katanuse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
dakTopbl, BIUSIONIUE HA CKOPOCTh
XUMUYECKON peakIy 1 TOJ0KEHNE
XUMHUYECKOTO PAaBHOBECHSI.
OKHCIUTETHPHO-BOCCTAHOBUTEIHHBIC

PackpbiBaTh cMBICH M3y4aeMbIX NOHSATHMI
Y IPUMEHSTH 3TH MOHATHS IPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUI.
KnaccuduunupoBaTh XUMHUYECKUE
pEaKLMHU 10 PA3IUYHBIM TPU3HAKAM.

VY cranaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKON peakuu OT pa3INYHbIX
(dhakTOpOB.

[TporHo3upoBarbh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUM

B PA3JUYHBIX YCIOBUSIX.

OnpenensTb OKUCIUTEND U
BoccraHoBuTesb B OBP.

CocTaBisTh 3JE€KTPOHHBIN OataHC
pEeaKIUu.

[Ipou3BOUTH BBIYUCICHUS

0 XUMUYECKUM YPABHCHUSIM.
VY4acTBOBaTh B COBMECTHOM padoTe

B IIap€ WJIU TpYMIIE.

BricTpanBats pa3BEpHYTHIE NMCHMEHHBIE
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peakinu, JIEKTPOHHBINA OaaHC
OKHCITUTEIbHO-BOCCTAHOBUTEIHHOMN
peakuuu. CocTaBieHUE ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil ¢ UCMOIb30BAaHUEM METO/1a
AJICKTPOHHOT O OayiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCIMOCTH CKOPOCTH
XUMHUYECKOW PEAKLINU OT BO3JCUCTBHUS
pa3iInYHbIX (PAKTOPOB.

OMBITHI, WJUTIOCTPUPYIOIIUE IPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii (ropeHue, peakiuu
pa3noKeHUs, COSAUHEHHUS).
Boruucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MaCChI
peareHToB WM IPOJYKTOB IO
YPaBHEHUSIM XUMUUYECKUX peaKIuid

Y YCTHBIE OTBETHI C ONOPOU

Ha uHdOpMAIIHIO U3 Y4eOHHUKA U
CIPABOYHBIX MAaTEpUAIOB, IPAMOTHO
WCIIO0JIb30BATh U3YYEHHBIN OHATUWHBIN
anrmapar Kypca XUMHH

1.3

DIIEKTPOIUTHYECKAS
JIMCCOIIMAITUS.
XHUMHUYECKHE
peakiuu

B pacTBOpax

Teopus 3JIEKTPOIUTUYECKOU
JUCCOLMALIMH. DIEKTPOJIUTHI U
HEAJIEKTPONUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M auccouuanuy BEIECTB

C Pa3IMYHBIMHA BHJIAMH XUMUYECKON
cBsi3u. Crenenp quccounanuu. CuiabHbIE
U CJIa0ble DJIEKTPOIUTHI.

Peakiiuu monnoro ooMena. Y cioBus

PackpbIBaTh CMBICIT N3y4aeMbIX IOHATH,
a TAaK)KE€ CMBICIT TEOPUU
AIEKTPOIUTUIECKON TUCCOLIUALINH.
OOBSICHATH IPUYMHBI
3JIEKTPOIPOBOJHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, Pa3JINYaTh CJIa0bIe U CUIIbLHBIE
3JIEKTPOJIATHI.

CocTaBlATh YpaBHEHHS AUCCOLIMAIIUN
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POTEKAHUSI pEaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIE
ypaBHEHUs peakiuii. CBONCTBA KUCIOT,
OCHOBAHUU U COJICU B CBETE
MIPEICTaBICHUHN 00 DJIEKTPOTUTHYECCKON
nucconuanuy. KauecTBeHHbIE peakiinu
Ha UOHBIL. [loHATHE O TUAPOIU3E CONE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 30eKTpONPOBOIHOCTH
pPacTBOPOB BEILIECTB, MPOLECCA
TUCCOIMALNY KUCTIOT, IIEJI0Uei

1 coJiel (BO3MOYKHO UCTOJIb30BAaHUE
BUJICOMATEPHUAJIOB).

OnbITEI, WUTIOCTPUPYIOITUE TPU3HAKU
MPOTEKAHMS PeaKINil HOHHOTO OOMeHa
(ob6pazoBaHmMe ocajika, BHIJICICHHE rasa,
o0pa3oBaHUE BOJbI).

Pacno3snaBaHne HEOpPraHNMYECKUX
BEIIECTB C TOMOIIBIO KAU€CTBEHHBIX
pEeakIii Ha UOHBI.

Jlabopamopmnwiii onvim:

N3yuyeHne npru3HaKoB MPOTEKAHUS
peaxkiui HOHHOTO OOMEHa B PacTBOpax
AJIEKTPOJIUTOB (C 0Opa30BaHUEM OCAJIKA,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

IIpaxmuueckas paboma:

KHCJIOT, IIEJIOUEH M COJIeH, IMOJIHBIC U
COKpaIi¢HHbIC HOHHBIC YpPAaBHEHUS
XUMHUUYECKUX PEaKIIuii HOHHOTO OOMEHa,
KpaTKue MOHHBIC YPABHEHUS MPOCTHIX
pEaKLMKA TUAPOJIN3A COJIEH.
XapakTepu3oBaTh 00IIHNEe XUMUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPUH DJICKTPOIUTHUYECKOU
JMCCOIMALINN; TIOJITBEPXKIATh CBOICTBA
IpUMEpPaMHU MOJIEKYJISIPHBIX 1 HOHHBIX
YPaBHCHUN XUMHUYECKHUX PEAKIIUH.
Pemiats skcniepuMeHTaNbHbIC 33]]a41

0 TEME.

[InanupoBaTh U OCYIIECTBIIATH

Ha PaKTUKE XUMUYECKHUE
AKCIEPUMEHTHI, POBOAUTH HAOIIOACHUS,
JienaTh BBIBOABI 110 PE3yJIbTaTaM
DKCHEPUMEHTA MPU TPOBEICHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBatb npaBuiiaM 0€30MacHOM
paboThI B TAOOPATOPUHU MPU
UCIIO0JIb30BAHUU XUMUYECKOU MOCY bl U
000opy0BaHMUsS.

[IpoBOAUTH BEIYUCIICHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3a/1a4 110 TEME.

Buiyucnenus:
110 YPaBHEHUSIM XUMHYECKUX PEAKIIUM

B IIap€ WM TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha MH(GOPMALIUIO U3 YYEOHUKA U APYTUX
UCTOYHUKOB UH(OpPMAIH, B TOM YHCIIE
HNurtepHera

Hroro no pazneny

17

Pasznea 2. HemeTa/sIbl M X COeTMHEHUS

2.1 | O6mas 4
XapaKTEePUCTUKA
XUMUYECKUX
3JIEMEHTOB
VIIA-rpynisl.
["anorensl

OO6111ast XapaKTepUCTHKA raJOreHOB.
OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHUS.
Crpoenue u pusnueckue CBOMCTBA
MPOCTHIX BEUIECTB — FaJIOTCHOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICHCTBHE C METAIJIAMH,
HEeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBoaopoi. ConstHasi KUCIIOTA,
XUMHYECKUE CBOMCTBA, MOJYy4YCHHUE,
IpuMeHeHue. JlerictBue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxxnelmue XJIOpUIbl U UX HAX0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITH, OTpaxkaroiue Gu3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX
coeTMHEHUM (BO3MOXKHO UCTIOIB30BaHUE

OOBACHATH O0IIHE 3aKOHOMEPHOCTH

B U3BMEHEHHUH CBOMCTB HEMETAIJIOB M X
COECIMHEHUH B IIPENEIIax MajbIX
IIEPUOJOB U TJIABHBIX MOATPYIIIT
[leproauyeckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBarh (GU3UIECKHUE U
XUMHUYECKUE CBOICTBA MPOCTHIX BEILIECTB
raJIOreHOB (Ha MpUMEpe XJopa) 1
CJIOKHBIX BEUIECTB (XJIOPOBOAOPO/IA,
XJIOpUJA HATPHSl), CIOCOOBI UX
NOJIy4YEHHUs], IPUMEHEHHE U 3HAUEHUE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars XJI0pHUI-HOHBI B paCTBOPE.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, POBOJUTH HAOIIOICHNUS,
JIeNaTh BBIBOJIBI 1O pe3yJibTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomIieHHE ¢ 00pa3liaMH XJIOPHUI0B
(rajmoreHuioB).

Jlabopamopuwiti onvim:

N3ydenue CBOWCTB COJISHON KUCIIOTHI.
[TpoBeneHne Ka4eCTBEHHBIX PEaKIINi
Ha XJIOPUI-UOHBI.

Ipaxmuueckas paboma

Ne 2: TlonyyeHue consiHOM KUCIOTHI,
U3Yy4YEHUE €€ CBOMCTB.

Boruucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB J1aH B U30bITKE

HKCIEPUMEHTA P MPOBEIECHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuaamM 0€30MacHON
paboThI B 1abopaTopuu

IIPU UCTIOIb30BAaHUH XUMHUYECKOM
nocyzbl U 000pyIOBaHUSI.

BricTpanBaTh pa3BEPHYTHIE MMCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha HHQpOPMAIIUIO U3 y4eOHUKA U
CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YYECHHBIA IOHATUINHBIN
ammapar Kypca XUMHUH

2.2

O6mas
XapaKTepUCTUKA
XUMHUYSCKHX
2JIEMEHTOB
VIA-rpynmel. Cepa
U €€ cCoeqUHEHUA

OO611ast XxapakTEpUCTHKA JIIEMEHTOB
VIA-rpynibel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHCJICHHSI.

Ctpoenue u pusndeckre CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnnotporiHbie MO (UK KHUCTIOPOAa
U Cepbl. XUMUYIECKUE CBOMCTBA CEPBHI.
CepoBoniopo, ctpoeHne, GU3NIECKUe U
XUMUYECKHE CBOMCTBA.

OKcHIbI cephl KaK MPeCTaBUTEIH
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnora, (pu3n4ecKue u
XUMUYECKHE CBOMCTBA (00IIHe KaK

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB JJIEMEHTOB
VIA-rpynmbl ¥ UX COEIMHEHHH C Y4ETOM
CTPOCHHS UX aTOMOB.
XapakTepusoBarb PU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTOTO
BEILIECTBA CEPBI U €€ COCAUHECHUN
(cepoBOIOpOA, OKCHJIOB CEPBI, CEPHOMI
KHCJIOTBI, CYJIb()aTOB), CIIOCOOBI X
IIOJIYYEHHUSI, IPUMEHEHUE U 3HAUCHUE
B [IPUPOJIE U JKU3HU YEIIOBEKA.
OnpenensaTs HaTM4YKUeE CyJb(paT-uHOHOB
B PacTBODE.

OOBSACHATH CYIIHOCTb SKOJIOTMYECKUX
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IPEACTAaBUTENS KJlacca KUCIOT U
cnenuduyeckue). XUMUIECKUE PEaKIInH,
JeXKaIllMe B OCHOBE MPOMBILIIIEHHOTO
croco0a Mosy4eHus: CEpHON KUCIIOTBHI.
[Tpumenenue. Conu cepHOIl KUCIIOTHI,
KaueCTBEHHAs peakius Ha Cyab(dar-uoH.
Haxoxnenue cepbl u €€ coeTuHeHU I

B Ipupoze. XUMHUUYECKOE 3arps3HEHNE
OKPYKaIOIIEH CPeIbl COCTMHECHUSIMU
cepbl (KUCIOTHBIE TOXKH, 3arPSI3HCHHE
BO3/lyXa U BOAOEMOB), CIOCOOBI €T0
PEIOTBPALLICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3lamMu cephl U e
COEIMHEHUSAMU (BO3MOYXKHO
UCIOJIb30BaHUE BUAEOMATEPUATIOB).
HaGmrogenue nporecca 00yriMBaHus
caxapa noj JIeMCTBUEM
KOHIEHTPUPOBAHHOM CEpHOMN KUCIIOTHI.
Jlabopamopuvie onvimoi:

N3ydenne XuMU4eCKnX CBOWCTB
pa30aBICHHOM CEpHOM KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM peaKkIuu Ha
cynbdaT-uoH M HAOIIOJCHNE TTPHU3HAKA
€€ MPOTEKAHUS

po0JieM, CBA3aHHBIX C IEPEPadOTKOM
COCIMHEHUN CEPBI.

[InaHnpoBaTh M OCYILIECTBIATH

Ha MPaKTUKE XUMUUYECKHUE
HKCIIEPUMEHTHI, TPOBOAUTH HAOTIOCHUS,
JienaTh BBIBOABI 110 Pe3yJIbTaTaM
JKCIIEPUMEHTA.

CnenoBatb npaBuiiaM 6€30mMacHoOn
paboTHI B 1a00paTOPUU

MIPU UCTIOJBL30BAaHUU XUMUYECKOU
NoCy/bl U 000pYIOBaHUS.

[Ipon3BOINUTHh BBIYUCICHUS

10 XUMUYECKUM YPaBHEHUSM.
Hcnons30BaTh NpU BHIMOTHEHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHUKa,
CIIPaBOYHBIE MaTEpUaJIbI
(ITepnoanueckyro CUCTEMY XUMUYECKHUX
sanemenToB /. 1. Menneneena, Tabnuily
pPacTBOPUMOCTH KHUCJIOT, OCHOBaHUI U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN ST
HaNpsLDKEHUI METAILJIOB).

Hcnons30BaTh TP BBITOJIHEHUN
y4eOHBIX 3a/IaHUi U B IIpoIiecce
VCCIIEIOBATENbCKOM AESTEIBHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO CO/ICPKaHU, CITPABOYHBIE
Marepualsl, pecypcbl MHTepHEeTa
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2.3

Oobmas
XapaKTEpUCTUKA
XUMUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ort, pocdop u ux
COCIMHEHHUSI

OO011ast XapakTEpUCTHKA JIIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTETICHU
OKHUCIICHUS.

A30T, pacpoCTpaHEHHUE B PUPO/IE,
bu3nYecKre U XUMUYECKUE CBOMCTRA.
Kpyrosopor a3zora B npupoze.
AMMMaK, ero pu3ndecKkue 1 XuMUYeCKHe
CBOICTBA, MOJYYCHUE U TPUMEHEHHUE.
Conu ammoHusl, uX (pU3NYECKue U
XUMHYECKUE CBOWMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiysi Ha HOHbI
aMMOHHUSI.

A3O0THas KHCIIOTa, €€ MOJIy4eHHE,
bu3nYecKre U XUMUUECKHE CBOMCTBA
(obmIue Kak mpeicTaBUTeNs Kiiacca
KHUCJIOT U CIIelu(UIeCKue).
Hcrnonp30BaHnEe HUTPATOB U COJIEU
aMMOHHS B Ka4€CTBE MUHEPAIbHBIX
ynoOpeHnii. XUMHYECKOE 3arpsi3HeHNE
OKPYKaloIIEr Cpelbl COEAUHEHUSIMU
a30Ta (KUCIOTHBIE T0XK/IH, 3arpsI3HEHNE
BO3/1yXa, ITOYBBI U BOJOEMOB).
®dochop, amoTporiHbie MOIUMUKAITTN
docdopa, puznvecKkue U XUMUYECKUE
corictBa. Okcun pocdopa (V) u
dbochopHas kuciora, GU3NIECKHUE U

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
VA-rpynnsl v UX COEJUHEHHM C YI4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarb PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIICCTB
azora u pocdopa 1 UX coeTMHEHHI
(amMmMmaka, coyueil aMMOHUs, a30THOM
KHCJIOTBI, HUTpaToB, okcuaa Gocdopa (V)
u pochopHoit KUCIOTHI, hochaToB),
CIOCOOBI UX MOJTYYEHHUSI, IPUMEHEHUE U
3HaY€HUE B MPUPOJIE U )KU3HU YETIOBEKA.
OmnpenensiTe MOHBI aMMOHUSA U (pocat-
MOHBI B PacTBOPE.

OOBACHATH CYITHOCTH YKOJIOTUIECKUX
npoOJieM, CBS3aHHBIX C HAXOXKJICHUEM
coenuHeHui a3ora u docdopa

B OKPY>KarolIEn Cpee.

[TnanupoBaTh U OCYIIECTBIATh

Ha MPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOJIUTH HAOIIOACHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
AKCIIEPUMEHTA MIPH MPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHUYECKOU
paboTHI.

CrnenoBaTh paBuUiiaM 0e301acHON
paboThI B 1a00paTopuun
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XUMHUYECKUE CBOKCTBA, MOJTYUYCHUE.
Hcnonb3oBanue ¢pochaToB B KaueCcTBE
MUHEPAIbHBIX yIOOpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHE ¢ PU3NIECKUMHU
cBoiicTBamu azota, pocdopa

U UX COEAMHEHUH (BO3MOMXKHO
HCITOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMIIeHHE C 00pa3aMu a30THBIX U
dochopHBIX ynoOpeHui.

[Tonydenue, coOupanue, pacro3HaBaHUE
Y U3y4EHHE CBOMCTB aMMMAKA.
B3anmonelicTBue KOHIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MeJIbIO (BO3MOKHO
UCIOJIb30BaHKE BUIEOMATEPHAIIOB).
Jlabopamopuvie onvimol:

[IpoBeneHne KaueCTBEHHBIX pPEaKIUi
Ha MOH aMMOHHUS 1 (hocaT-uoH, u
M3y4YEHUE NPU3HAKOB UX MPOTEKAHHUS.
IIpakmuueckas paboma

Ne 3: [lonyuenue aMMuaka, U3y4eHue
€ro CBOMCTB.

Buviuucnenusa:

110 YPAaBHEHUSIM XUMUYECKUX PEaAKIIUMA

[P UCIIOJIb30BAHUU XUMUYECKON
nocyzibl 1 000pyAOBaHUS.
[Tpon3BOAUTH BBIYMCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonp30BaTh Npy BBITIOJHEHUN
y4eOHBIX 3aJIaHUI TEKCThl yueOHUKa,
CIIPABOYHBIE MaTEPUAIbI
(eprOgUYECKYIO0 CUCTEMY XMMHUYECKUX
sanemenToB J1. 1. MenaeneeBa, Tabiuiy
pPacTBOPUMOCTH KHCIIOT, OCHOBaHUH U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN AT
HaNpsLDKEHUI METaIOB)

43



2.4

Ob6mas
XapaKkTepUCTUKA
XUMHUYECKUX
JJIEMEHTOB
I[VA-rpynmsr.
Yrnepon u
KPEMHUU, U UX
COCIMHEHUS

OO6mras xapakTepUCTHUKA HJIEMEHTOB
I[VA-rpynmnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTETICHU
OKHUCIICHUS.

VYraepon, anaoTponHbie MOaU(pUKAIIIY,
pacnpocTpaHeHue B MPUPOJIE,
duznueckre 1 XUMUIECKHIE CBOMCTBA.
Ancopouus. Kpyropopot yrieposaa

B IIPUPOJIE.

Oxkcuppl yriiepoja, ux Gpu3ndecKue u
XMMUYECKUE CBOMCTBA, JICVCTBUE

Ha YKMBBIC OPraHU3MBbl, TTOJIYYEHUE U
IIPUMEHEHUE. DKOJIOTNYECKUE
poOJIeMBbl, CBSI3aHHBIE C OKCUJIOM
yriepoaa (1V), runoresa riio6aabHOTO
MOTEIJICHUS KIMMAaTa, apHUKOBBIA
adexr.

YroJbHasg KUCII0Ta U €€ COJIU, UX
dusznueckre U XUMUIECKUE CBOMCTBA,
MOJIy4YEHUE U NPUMEHEHHUE.
KauecTBennast peakimus Ha KapOOHAT-
noHbl. Mcnons3oBanne kapOOHATOB

B OBITY, MEIMIIUHE, TPOMBIIIJIEHHOCTH U
CENBCKOM XO3SIMCTBE.
IlepBoHauanbHbBIE NOHITHUS

00 OpraHUYeCcKuX BEIIECTBAX KaK

0 COeIMHEHUsIX yriiepoaa (MeTaH, 3TaH,

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB JJIEMEHTOB
IVA-rpynmsl 1 uX COEIMHEHUN C Y4ETOM
CTPOEHHS UX aTOMOB.

XapaktepuzoBaTh (HU3NYECKUE U
XUMHUUYECKHE CBOMCTBA ITPOCTHIX BELIECTB
YIJIEpOa U KPEMHHUS U UX COCAMHEHUN
(OKCHIIOB yriaepoJa, yrojbHON KUCIOTHI,
KapOOHATOB, OKCHUA KPEMHHUS,
KPEMHHUEBOM KHUCIIOTHI, CHIIUKATOB),
CIOCOOBI UX MOJTYYEHHUSI, IPUMEHEHUE U
3HAQ4YCHUE B IPUPOJIE U KU3HU YEIIOBEKA.
OOBSICHATH MPUUYHHHO-CIIE/ICTBEHHYIO
CBA3b: CTPOEHUE BELIECTBA — CBOMCTBA
— IPUMEHEHUE — HA IIPUMEpax
COCIUHEHUN YIJIEPOJIa U KPEMHUS.
OmnpenensaTe KapOOHAT- U CHIIMKAT-UOHBI
B PAacTBODE.

OOBSACHATH CYITHOCTh SKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKJICHUEM
YIJIEKUCIIOTO ra3a B OKPYXKaroIleu cpelie.
[TonTBepxkaaTh OCOOEHHOCTH COCTaBa
OpPraHMYECKUX BEILECTB IPUMEpPaMu
IPOCTBIX COEIMHEHUH (METaH, 3TaH,
STWJIEH, AllETUJIEH, STAHOJ, TJIULEPHH,
YKCYCHasi KUCIIOTa), B3aUMOCBS3b
HEOPraHUYECKUX COCANHEHUN yIIepoaa U
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STHIICH, alleTHJIEH, 3TaHOJI, TJINIEPHH,
YKCYCHasi KUCJIOTa).

[TpupoaHbie HCTOYHUKH YTICBOJAOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
MIPOJYKTHI UX iepepaboTku (OCH3UH),
UX POJIb B OBITY M TIPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOIOrUYECKH BaXKHBIX
BEIIECTBaX: KUpax, OeNkax, yrieBojax —
U UX POJIM B )KU3HU YEJIOBEKA.
MarepuaiibHOE €TUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHHUI.
Kpemuuii, ero pusnueckue u
XUMUYECKHE CBOMCTBA, MOTYyYECHUE U
npumeHeHne. CoeTMHEHUS KPEMHHUS

B ipupoze. O0uue npeacTaBieHus

00 okcune kpemuus (1V) u kpeMHHEBO#
KHCJIOTE.

Cunukarsl, UX UCIOJIL30BaHUE B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
Baxxneinmmue cTpouTenbHbIE MATEPUAIIBI:
KepaMmuKa, CTeKJIO, [IEeMEHT, OETOH,
xkene300eToH. [Ipobiembl 6e30macHOro
MCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTepraioB B MIOBCEAHEBHON KU3HU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PEIETOK

OpPraHNUYECKUX BEIICCTB.
OnuceIBaTh poJib OEJIKOB, )KHUPOB U
YIIIE€BO/IOB B PYHKIIMOHUPOBAHUH JKUBBIX
OpPraHU3MOB, COCTAB MPUPOJTHBIX
WCTOYHHUKOB YTJIEBOJIOPOIOB, UX POJIb

B OBITY ¥l TIPOMBIIIIJICHHOCTH.

[TpoBOIUTE BEIYUCIICHHS IO YPaBHEHUSAM
XUMHUYECKUX PEAKIIHM.

[manupoBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMUYECKUE
AKCIIEPUMEHTHI, IIPOBOIUTH HAOTIOACHUS,
JIeNaTh BHIBOABI IO pe3yJIbTaTaM
IKCIIEPUMEHTA TP TIPOBEACHUT
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath paBuIaM 0€30MacHOM
paboThl B 1aboparopuu

IIPH UCTIOJIb30BAHUY XUMUYECKON
MOCYZIbI U 000PYIOBAHUS.

Hcnionb30BaTh Mpy BBITIOJIHEHUN
y4eOHBIX 3aJIaHUI TEKCTHI YUeOHUKa,
CIIPaBOYHBIE MaTEPUATIBI
(ITeprogrueckyro CHCTEMY XUMHUYECKAX
anemenToB /. 1. Menneneesa, Tabiuiy
PacTBOPUMOCTH KHUCIIOT, OCHOBaHUH U
coJielt B BOJIE, DJICKTPOXUMUUYCCKHUI Psifl
HaIPs)KEHU METAJIOB)
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anmasa, rpaduta, QyniepeHa.
O3HaKOMIIEHHE C TPOLIECCOM a7copOLUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MPOTUBOrasa.

O3HakoMJIeHHE C TPOAYKLMEN
CUJIMKATHOU MPOMBIIIEHHOCTH
(Buneomarepuanbl: CUIMKaTHAS
IIPOMBIIIEHHOCT ).

Mopenu MOJEKyT OpraHuYeCKUX
BEILIECTB.

Jlabopamopmuwiii onvim:

[Tonmyuenue, cobupanue, pacrio3HaBaHHUE
Y U3YYEHHE CBOMCTB YIJIEKHUCIIOTO rasa.
[TpoBeneHne Ka4eCTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIUKAT-UOHBI U
M3y4YEHHE NMPU3HAKOB UX TPOTEKAHUSI.
IIpakmuueckue pabomboi:

Ne 4. TlomydeHue yriekucIioro rasa,
W3Yy4EHUE €T0 CBOMCTB.

Ne 5. Pemienue skciepruMEHTaIbHBIX
3a1a4 no teMme « BaxkHenme HemeTaibl
U UX COCTUHEHUSD)

Buviuucnenusa:

110 YPABHEHUSIM XUMUYECKUX PEaKIUi

Hroro nio pazgeny

25
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Pazgen 3. MeTa/iIbl M1 UX COSTMHEHUS

3.1

OO1me cBOCTBA
METAJIOB

4

OO611ast XapakTEepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosiokeHus B [lepuoanueckon cucreme
XUMUYECKUX JIEMEHTOB

J.1. MenneneeBa u CTpOCHUSI aTOMOB.
Crpoenue MetaiioB. MeTtananueckast
CBA3b U METAJINYECKast

KpUCTAITTNYECKasl periéTKa.
DNEKTPOXUMHUUECKHUH PsAJl HANTPSHKCHU M

MeTauI0B. PU3NYECKUE B XUMUUCCKHE
cBoiicTBa MeTaiioB. O61IKe criocoOb!
nonydyeHus metaiuioB. [lonstue

0 KOPPO3UH METAJUIOB, OCHOBHbBIE
CHOCOOBI 3aLTUTHI UX OT KOPPO3UHU.
CnnaBsl (CTanb, YyryH, JIOPATIOMUHUNA,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U
IPOMBIITUIEHHOCTH.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa31pl METAJUIOB U CILJIABOB.
N3yuenue pe3ynbTaToB KOPPO3UU
METAJJIOB (BO3MOYXHO UCITOJIb30BAHHE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
OsznakomiieHre ¢ o0pas3amMu METaIoB U
CIJIABOB, UX (PH3UIECKIMHU CBOHCTBAMH.

PackpbiBaTh cMBICH M3y4aeMbIX MOHSATHI
Y IPUMEHSITh 3TH TIOHSATUSI IPU ONTUCAHUU
CBOKWCTB BELIECTB U UX MPEBPALCHUM.
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWMCTB AJIEMEHTOB-
METAJUIOB M UX COCIMHEHUH C YUYETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB,
o01ue Gu3NIecKue U XUMUUECKUE
CBOIMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CITOCOOBI
MOJIYYEHHUS METAJLIOB.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJLIOB
OT KOPPO3UH.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
UCII0JIb30BAHUU XUMUYECKOU MOCY bl U
00opymoBaHMSI.

[Tpou3BOIUTH BHIYUCICHUS

110 YPaBHEHUSAM XUMHYECKUX PEAKIINIA,
€CJIM OJIUH U3 PEAreHTOB COAEPKUT
MIPUMECH.

VY4acTBOBaTh B COBMECTHOM paboTe

B I1ape WU TpymIIe.

Hcrnosnb30BaTh MpU BHITIOTHEHUHT
y4€OHBIX 3aJJaHUN TEKCThI y4eOHUKA,
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Buviyucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEAKIIHH,
€CJIM OJIUH U3 PEareHTOB COJCPKUT
MIpUMECH

CIIpaBOYHBIE MaTEpHUaIb
(ITepuonnueckyro cUCTEMY XUMUYECKUX
sanemenToB J[. 1. MenneneeBa, Tabauiy
pacTBOPUMOCTHU KUCIIOT, OCHOBaHUU U
COJIEN B BOJE, DIIEKTPOXUMUYECKUN P
HaNpsHDKEHUI METAIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[[leouHBIE METAILIIBI: TTOJIOKEHUE

B [leproanueckoit cucteMe XUMUYECKHAX
saneMmeHToB [[.11. Menneneesa, ctpoeHue
HX aTOMOB, HAXOX/JICHUE B PUPO/IE.
duznyeckre 1 XUMUYSCKHE CBOIMCTBA
(Ha nmpumMepe HaTpud U Kanus ). OKCUAbI
Y TUAPOKCHUIBI HATPUS U KAJIUS.
[IppMeHeHne MEeT0YHbIX METAIUIOB U UX
COCOUHCHUM.

[IlerouHO3EMENBHBIEC METAIbI MAarHUM 1
KaJblUUM: nosnoxxkeHnue B [leprnonnueckon
CHUCTEME XUMHUYECKHUX PJICMEHTOB

.. MenneneeBa, CTpOCHUE UX aTOMOB,
HaxoxjaeHue B nmpupoje. duzndeckue u
XUMHYECKHE CBOMCTBA MarHus 1
Kanblus. Baxkneime coeTuHEeHUS
KaJIbIUs1 (OKCHUJ, TUIPOKCHU/I, COJIN).
JKEcTKOCTh BOJBI M CITIOCOOBI €€
YCTpaHEHHS.

ATIOMUHU: TIOJIOKESHUE

B [leproguueckoit cucteMe XMMHUYECKUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB AJIEMEHTOB-
METaJJIOB M KX COSUHEHUH B IPyIIax

C YYETOM CTPOEHUS UX ATOMOB.
XapakTepuszoBarb PU3NYECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
METaJJIOB U UX COCAMHEHUHN (OKCHUIOB,
THUIPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJTYYCHHUSI, IPUMCHCHHE U 3HAUCHHC

B IIPUPOJIC U KWU3HH YEIIOBCKA.
YcraHaBiIMBaTh NPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEILECTBA — CBOWCTBA — IPUMEHEHNE —
Ha MpUMepax N3y4aeMbIX BEIIECTB.
Pacnio3naBath ¢ MOMOIIBIO Ka4€CTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHusl,
KaJbI[Us, AIIOMUHHNS, [IMHKa, sxere3a (11)
u xenesa (1), menu (1.

JlokasbiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB U TUAPOKCUJIOB AIFOMUHUS U
IIUHKA.

48



saneMmeHToB J[.1. MeHnneneeBa, ctpoeHne
aToMa, HaXOXJICHUE B IPUPOJIE.
DU3NYECKUE U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AMGBOTEPHBIC CBOMCTBA
OKCHJIa ¥ TUJPOKCHUA ATFOMUHMUS.
Kenezo: nonoxenue B [lepnonnueckon
CHUCTEME XUMHUYECKUX PJIEMEHTOB

J.1. Menneneesa, CTpoOeHUE aToMa,
HaxoXJiIeHue B ipupoje. Pusnueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIBI,
ruIpoKCcH bl 1 coitu kene3a (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJIYYCHHE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJbIUs M HaTPUs C BOJOM (BO3MOKHO
HCTOJIb30BAaHUE BUICOMATEPUAIIOB).
OkpailliBaHue TIaMeHU HOHAMU HaTpHs,
Kanus U Kbl (BO3MOXKHO
HCIT0JIb30BaHHUE BUICOMATEPHATIOB)
HccnenoBanue cBOMCTB KECTKOM BOJEI.
[Iponiecc ropeHus xee3a B KUCIOPOJE
(BO3MOXHO MCIOJIH30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamopnvbie onvimoi:

IIpoBeneHrEe KayeCTBEHHBIX PEaKIU
Ha MOHBI (MarHus, KaJbIUs, aTFOMUHUS,

[InannpoBaTh M OCYIIECTBIATH

Ha MPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, TPOBOINTH HAOTIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIIEPUMEHTA IPU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBatb npaBuiiaM 6€30mMacHoOn
paboTHI B 1a00paTOPUU

IIPU UCTIONb30BAHUH XUMUYECKOM
NoCy/bl U 000pYIOBaHUS.

[Tpon3BOANTH BBIYUCICHHUS

10 XMMUYECKUM YPaBHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B Tape WK TPYIIIe.

BricTpauBaTh pa3zBEpHYTHIE MHNCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHMOpMAIHIO U3 YIeOHUKA U
CHPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3Y4YCHHBIN ITOHATHUIHBIN
amnmapar Kypca XUMHUH
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uuHka, xenesa (II) u xenesa (1II), menu
(IT), ommucanue MpU3HAKOB UX

MPOTEKAHUS.
Hccnenosanue aMpoTepHBIX CBOMCTB

TUJIPOKCH/Ia ATFOMUHUS M THAPOKCHUIA
[IUHKA.

Ipaxmuuecxue pabomeoi:

Ne 6. XKécTtkocTh BOIBI 1 METOIBI €€
yCTpaHEHHS.

Ne 7. Pemenue skcnepuMeHTaIbHBIX
3aja4 1o Teme «BakHenme MeTallibl 1
UX COCTUHCHUS.

Buviuucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE
WJTU COJICPXKUT MPUMECH;

MAacCOBOM JIOJIM BBIXOJ1a TPOJTYKTA
peakiumn

Hroro no pazneny

20

Pa3n

e 4. XuMuUs M OKpYy:KA0IIAsi cpeaa

4.1

XUMUSA A
OKpy>Karolas cpeaa

3

BemecTBa u Marepualibl B IOBCEIHEBHOM
KU3HU YenoBeka. bezonacHoe
HCIIOJIb30BAHUE BEIIECTB U XUMUYECKUX
peaxuuii B ObITy. [lepBasi momoriip npu
XUMHUYECKUX 0KOTrax U OTPABJICHUSX.
XHUMHUECKOE 3arpsAI3HEHUE OKPYKAIOLIEen
cpenbl (mpeenbHast 10nyCcTuMast

XapakTepu3oBaTh poJb XUMHH

B Pa3JIMUHBIX chepax nesTeNTbHOCTH
JI0/1eH, OCHOBHBIE BELIECTBA U
MaTepuabl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI0 YEJIOBEKA.

OOBSICHATH YCIOBHS 0€30M1aCHOTO
UCIOJIb30BaHMS BEIIECTB M XUMHUYECKHUX
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KOHIIEHTpAIus BemecTs. Pors xumun

B PEIICHUH SKOJOTUYECKUX MPOOIIEM.
Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

N3yuenue o0pa3oB MaTepraioB
(cTeko, criaBbl METAIJIOB, MOIUMEPHbIE
MaTrepHuaibl)

peakuuii B ObITY.

AHaTM3UpOBaTh U KPUTUUECKH
OIICHUBATh MH(OPMAIIUIO O BIUSIHUU
MIPOMBIIIJICHHOCTH, CEIHCKOT'0 X035HCTBA,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKPYKaroIIEH CPEbI.

YMeTh 0Ka3bIBaTh MEPBYIO TTOMOIIh

MIPU XUMUYECKHUX 0’)KOTraxX U OTPaBJICHUSIX.
[IpuHuMaTh yuyacTue B 00CYKIACHUU
poOJIEM XUMHUYECKON M IKOJIOTHYECKON
HAIPAaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UITUIO MO0 MPodJieMe U
IpeiaraTb BO3MOYKHBIE TTyTH €€
perieHus

Hroro no pazneny: 3
PeszepBHOE Bpemst 3
OBIIEE YHMCJIO YACOB 68
[10 ITPOI'PAMME
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