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denepanpHas padodas mporpaMma 1Mo y4eOHOMY MpeaMeTy «XuMus» (0a30BbIN
ypoBeHb) (mpenMeTHas o6sacth «EcTecTBEeHHO-HAy4YHBIE TMPEAMETHI») BKIIOYACT
MOSICHUTEIBHYIO 3alUCKY, COJEpKaHNE 00ydeHUs, TNIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
MIPOrPaMMBI 110 XUMHH, TEMAaTHIECKOE TJIAaHUPOBaHNE.

[TosicHuTenbHas 3amucKa OTpaXkKaeT OOIIUE I W 3aJa4d U3Y4YCHHUS XUMHH,
XapaKTEpPUCTUKY TCHUXOJOTMUYECKUX MPEANOChIIOK K €€ H3YYeHHI0 O0y4arolIMMMCS,
MECTO B CTPYKType YydeOHOro IjiaHa, a TaKKe MOAXOAbl K OTOOpY Coaep)KaHus,
K OTpeeNICHUIO TUTAHUPYEMBIX Pe3yJIbTaTOB.

Conmepkanne OOyYeHHS PpacKpbIBaeT  COJACpKaTeIbHBIE JMHUH, KOTOPHIC
npeuIaratoTes A1 00s13aTEIbHOTO U3YUEHHUS B KaXKJIOM KJacce Ha YpOBHE OCHOBHOTO
o01iero oOpa3oBaHuUs.

[ImaHupyemMble pe3yibTaThl OCBOCHHS TPOTPAMMBI 10 XHMHH BKJIFOYAIOT
JMYHOCTHBIE, METalpeMETHBIE PE3yabTaThl 3a BeCh Nepuoa OOydeHHUss Ha ypOBHE
OCHOBHOTO 001Iero o0pa3oBaHMs, a TaKKe MPEAMETHBIC TOCTIKEHUS OOYJaroIierocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTebHOU
IporpaMMbl OCHOBHOro oOuiero oOpaszoBanus, npenacraBieHHbix B OI'OC OO0,
a TakKe€ Ha OCHOBE (enepasbHON paboyeil MporpaMMbl BOCIUTAaHUS M C Y4ETOM
KOHIICNIIMKM TpenojaBaHusl y4eOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX
opranusanusax Poccuiickon denepannmu.

[Iporpamma nmo XxuMuM pa3paboTaHa € 1ENbI0 OKa3aHUsI METOAWYECKON MOMOIIH
YUUTEIIO B CO3JJaHUH paboyei MporpaMMbl 10 y4eOHOMY MPEAMETY.

[IporpamMma 1o xumMuu Ja€T MpeACTAaBICHHUE O LENIX, O0IIel cTpaTeruu o0yueHus,
BOCIUTaHUS W  PAa3BUTUSA  OOYyYalOLIUMXCS  CPEICTBaMMU  Yy4eOHOTO  IpeaMeTa,
YCTaHABJIMBACT  00s3aTe€NbHOE  MPEIAMETHOE  COJEp)KaHHue,  MpelycMaTpUBaeT
pacnpeeneHue ero Mo KjiaccaMm U CTpYKTYpPHUpPOBaHUE 10 pa3ziesiaM U TeMaM IpOorpaMM bl
0 XHMHUH, ONpPEIEIseT KOJMYECTBEHHbIE M KAUYECTBEHHBIE XapaKTEPUCTHKU
COJIEP)KAaHUS, PEKOMEHAYEMYIO IOCIEI0BAaTEIbHOCTh H3YyYEHUS] XUMUU C Y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEJAMETHBIX CBS3€M, JIOTMKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OO0yYarolMXcs, OMNpEeAesseT BO3MOXKHOCTH IIpeaMeTa
JUIs peanu3anuu TpeOoBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOMN
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHMI
K pe3ysibTaraM OOy4eHHs XMMHHM Ha YpPOBHE LieJIed M3y4EeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEILHOMN JIEATEIFHOCTH 00YJaroMIerocs Mo OCBOCHUIO Y4E€OHOTO
COJEPIKaHHUS.
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3HaHME XMMHMM CIY)XMT OCHOBOM i (OPMHPOBAHHUS MHPOBO33PEHMUS
00yy4arouierocsi, €ro MpeacTaBICHU 0 MaTepualbHOM €IMHCTBE MHPA, BAXKHYIO POJb
UrparoT (HopMHpyeMble XHMHUEH MPEACTaBICHUS O B3aUMONPEBPALICHUSAX HHEPruu
U 00 DBOJIOUMU BEUIECTB B MPUPOAE, O MYTSAX pPEIICHHsS TJI00albHBIX MPOOJIEM
YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA — CBIPHEBOW, JHEPreTUUYECKOM, MUIIEBOU
Y DKOJIOTHYECKON 0€30MmacHOCTH, MPoOJIeM 3IpaBOOXPAHECHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET peanu3alii BO3MOKHOCTEH i caMOpa3BUTHS U (POPMHUPOBAHMUS
KyJbTYpbl TUYHOCTH, €€ 001Iel 1 (YHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpPOBaHHWE MBIIIJICHUSI M TBOPUYECKHX CHOCOOHOCTEH
OOy4aroumxcsi,  HaBBIKOB  UX  CAaMOCTOSITENIbHOM  y4eOHOM  JeATENbHOCTH,
DKCIEPUMEHTAIbHBIX U HCCIENOBATEIbCKUX  YMEHHUH,  HEOOXOOUMBIX  Kak
B IIOBCETHEBHOM JKM3HHU, TaK U B IPOPECCUOHAIBHOMN 1€ATEIbHOCTH;

3HaKOMUT CO CIEIU(PUKON HAYIHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO
B3[JISiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM 3TAllOM
B (D OPMUPOBAHUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH 00 yJaIOLUXCs;

coco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAaYYHBIM
3HaHUSM, K MPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE 0Opa3oBaHUE
00 yJaromuxcs.

JlanHbple HampaBieHUss B OOYyYEHMHM XUMHUHU OOECHEUMBAIOTCS creuuduKon
cofiepKaHusl y4eOHOr 0 IpeaMeTa, KOTOPBIH SIBIIETCS MeAarorndecky aaanTHPOBAHHBIM
oTpakeHueM 0a30BOI HAYKH XMMHH Ha ONpPEAeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIOo OOLIEro 0O0pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbI TEPBOHAYAIBHBIX MOHATHUM XHMHH, OCHOB
HEOPraHMYECKOM XMMHUHU U HEKOTOPBIX OTJAEIbHBIX 3HAYMMBIX MOHATUM OPraHHUYECKOu
XUMUHU.

CtpykTypa coiepxaHus TpOrpaMMbl MO XUMHHM CQOpPMHpOBaHA HA OCHOBE
CUCTEMHOI0 NoaxozAa Kk e€ uzyueHnro. Conep:kaHue CKIAAbIBAETCS U3 CUCTEMBI IIOHATHI
O XMMHYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBbI IOHATUH O XMMHYECKOW pPEaKIIMH.
O0e 3T cHUCTeMBI CTPYKTYPHO OpPraHM30BaHbl MO NPHUHIMIY MOCIEA0BATEIBHOIO
pa3BUTHA 3HAHUH HA OCHOBE TEOPETUYECKHUX MPEICTABIEHUI PA3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHNS;

Ilepnoamueckoro 3akoHa /.M. MeHaeneeBa kak OCHOBHOT'O 3aKOHAa XMMHH;

YUYEHUS O CTPOEHUHM aTOMa U XUMHUYECKOM CBA3H;

MPEICTABICHUN 00 3JIEKTPOTUTUYECKOM TUCCOLMALIMY BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS PaCCMATPUBAIOTCSA HA OCHOBE YMIUPUYECKU MOJTYYCHHbBIX U
OCMBICIIEHHBIX (PAaKTOB, Pa3BUBAIOTCA MOCIEAOBATEIBHO OT OJJHOTO YPOBHS K APYromy,
BBIMOJNHSASL (QYHKIMU OOBSCHEHUS U TPOTHO3HPOBAHUS CBOWCTB, CTPOCHUS U
BO3MO>XHOCTEW MPAKTHUYECKOIO MPUMEHEHUS U MOITYYEHUS U3y4aeMbIX BELIECTB.
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OcBoeHue mporpaMmbl 0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPECTABICHUS
O XMMHYECKOW COCTaBILIFOLICH HAyyHOM KAPTUHBI MUpa B JIOTMKE €€ CHCTEMHOMU
IPUPO/IbI, IECHHOCTHOT'O OTHOIICHHS K HAYYHOMY 3HAaHUIO U METOJaM MIO3HAHUS B HAyKe.
N3ydeHne XUMUU MPOUCXOIUT C IIPUBIICUCHUEM 3HAHUM W3 paHEe U3YUYECHHBIX y4eOHBIX
npeameToB: «Okpyxarmuil Mup», «buomorus. 5—7 knacce» n «Pu3MKa. 7 KIaccey.

[Ipy m3ydeHHH XUMHHM MPOUCXOIUT (POPMUPOBAHHE 3HAHWUN OCHOB XMMHYECKOU
HayKM KakK o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMs, MPAKTHUECKOH JesSTeNIbHOCTU
YelioBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJabTypbl. 3afada y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CHUCTEMBl XMMHUYECKMX 3HAHUNW — Ba)KHEHIIHMX
(GakToOB, MOHATHN, 3aKOHOB W TEOPETHUECKHUX TOJOKEHUN, IOCTYIMHBIX O00O0OIIEeHUMN
MHUPOBO33PEHUYECKOr0 Xapakrepa, sS3blka HayKH, B MPUOOIEHUH K HAYYHBIM METOJlaM
MO3HAHUS TMPU HU3YYEHHHM BEIIECTB M XWMHMUYECKMX peakuud, B (popMupoBaHUU
U pa3BUTUM TO3HABATEIbHBIX YMEHUW U MX NMPUMEHEHHH B y4eOHO-IIO3HABATEIILHON
U y4eOHO-MCCNEOBATENbCKOM  JESTENbHOCTH, OCBOCHHM TpaBWI  0€30MMacCHOro
oOpaleHusl ¢ BeUIeCTBAaMH B MIOBCEAHEBHON KU3HU.

[Ipy u3yyeHUWM XUMHH Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS BaKHOE
3HaYEHUE MPUOOPENU TaKUE LIETH, KaK:

(dopMupoBaHue MHTEJJIEKTYalbHO pa3BUTOM JMYHOCTH, rOTOBOM
K C€aMOOOpa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPUHATUIO pELIEHU,
CIOCOOHOW aJanTUPOBATHCSI K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

HaNpaBJICHHOCTh OOYYEHMsI Ha CHUCTEMaTHMYeCKOe MpUOOIIeHHEe O00ydarommxcs
K CaMOCTOSITEJIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHMS,
GbopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUUY;

oOecrieyeHue yciaoBHil, COCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYAIOIIMMHUCS OTbITa
pazHoOOpa3HON JAESITENIbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB
(KJFOYEBBIX KOMIIETEHLIUI), UMEIOIHNX YHUBEPCATbHOE 3HAUECHHE JIJIS1 PA3IMYHbBIX BUJIOB
NEeATENbHOCTH;

dbopmupoBanue o061 (PYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIC YMEHUIN OOBSICHATH U OLCHUBATh SIBICHUS OKPY>KAIOIIETO MUPA, UCIIONB3YS
3HaHMUSI U ONBIT, MOJYyYEHHBbIC NMPU U3YUYCHUH XUMUHU, NPUMEHATh MX MPU PEIICHUU
po0JieM B MOBCETHEBHOW KU3HU U TPYJOBOM J1€ATEIIbHOCTH;

dbopMupoBaHue y oOydaromMXcsd T'YMaHUCTUYECKHX OTHOIIEHUN, MOHUMAaHUS
LHEHHOCTH XMMHYECKMX 3HAHUW 7S BbIPAaOOTKH HSKOJOTMYECKH I€JIeCO00pa3HOro
MOBE/ICHMS B OBITY U TPYAOBOM JIEATEILHOCTH B LEISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKalolllel MPUPOTHON CPEBI;

pa3BUTHE MOTHUBALMM K OOYYEHHUIO, CIOCOOHOCTE K  CaMOKOHTPOIIIO
Y CAaMOBOCIIMTAHHUIO HA OCHOBE YCBOEHUS O0IIEYEIOBEYECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO IS U HAMIPABIECHHOCTH JabHEHIIIEr0 00 ydeHHUs.

OO6miee 4YMCIO YacOB, PEKOMEHJIOBAHHBIX ISl M3Y4YCHHS XUMHH, — 136 4acos:
B 8 Kilacce — 68 yacoB (2 yaca B HeJlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).
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JUJg KaX/10r0 Kjlacca MpeayCMOTPEHO Pe3epBHOE yueOHOE BpEMsI, KOTOPOE MOXKET
OBITh UCII0JIb30BAHO YYACTHUKAMU 00pa30BaTEIbHOTO Mpoliecca B LEIsIX (GOpMUPOBAHUS
BapUATHUBHOM COCTaBJISIIOIIEH COIEPKaHUSI KOHKPETHOU pabouelt mporpammel. [Ipu s3Tom
oOsi3atenbHas (MHBapUaHTHAsl) 4YacTh COJEp)KaHUA IMpeIMeTa, YCTAHOBJIEHHAs
pUMEPHOHN paboueil mporpaMMoi, U BpeMsi, OTBOAMMOE Ha €€ U3y4eHHE, TOJKHBI ObITh
COXPaHEHBI NOJIHOCTHIO.
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COJEPXXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHBIC XUMHUYECKHE IOHATHS

[Ipeamer xumun. Posib XuMuHM B )KU3HU YEIOBEKA. XUMHS B CUCTEME HayK. Tena u
BeliecTBa. GU3NUECKUE CBOMCTBA BENIECTB. ArperaTHoe cocTosiHME BenlecTB. [lonsTue
0 MeToJax Mo3HaHus B XUMHUHU. YucTeie BemecTBa W cMecH. CrocoObl pas3ieicHus
CMEcCeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIE€MEHTbl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThie U ClIOkKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckas Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IMOCTOSTHCTBA cocTaBa BemlecTB. OTHocHTenbHAss aroMHas Macca. OTHOCHTEIbHAas
MOJIEKYJIIpHAs Macca. MaccoBast JOJIsI XUMHAYECKOI0 3JIEMEHTA B COEAUHEHUH.

KomuecTBo BemecTa. Moib. Mossipaast Macca. B3anmMocCBsA3b KOJIMYECTBA, MACChI
U 4YHUCIa CTPYKTYPHBIX €IWHUII BemiecTBa. Pacuérel mo dopMynaM XHUMHYECKUX
COCIUHCHUM.

DU3NYECKHUE U XMMUUECKHE SIBJICHUSA. XUMHUYECKasi peakiysi U €€ Mpu3HaKku. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XHMMHYECKUE ypaBHeHHUs. Kiaccupukanus XUMHYECKUX
peakiuii (CoeTMHEHUs, pa3IoOKEHHUs, 3aMeIeHHs, OOMEHA).

Xumuueckutl 5KCnepumMeHm:

3HAKOMCTBO C XHMHYECKOW TOCYJOW, TpaBHIaMH pPAaOOTHI B J1TaOOpaTOpuu M
npuémMamMu oOpalleHuss ¢ J1abopaTOPHBIM OOOPYIOBAHHEM, W3yYEHUE M OMHCAHUE
(bu3MUEeCKNX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE (PU3NUECKUX
(ny1aBneHUE BOCKA, TasHUE JIb/Ia, PACTHPAHUE caXapa B CTYNKE, KUTICHUE U KOHJECHCAITUS
BO/IbI) M XUMHUYECKUX (TOpEHHE CBEUYM, NPOKAJTMBAHHE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeElla C KHUCJIOTOW) SIBJICHWU, HAOMIOJCHWE W OINHCAaHUE MPU3HAKOB
NPOTEKaHUSI XMMHUYECKHX pEaKIuii (pasioKeHUEe caxapa, B3aUMOJCWCTBHE CEPHOMN
KHCJIOTBI C XJOpUJIOM Oapusi, pasnoxkenue ruapokcuaa meau () mpu HarpeBanuu,
B3auUMOJIeHCTBHE Keje3a ¢ pactBopoM coiu meau (1), u3ydenue crocoOoB pazaeacHus
cMecel (C  TIOMOIBI0O MarHuTa, (UILTPOBAHWE, BBHIMIAPUBAHKE, JUCTHILISAIINSL,
xpomatorpadusi), TPOBEICHNE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJACHUE M OIHUCAHUE
pe3yabTaTOB TPOBENEHHUS OMBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
co3aHue MoJiesie MOJIeKyI (IapOCTEPKHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocTtaB Bo3ayxa. KHCIOpOI — 3JIEMEHT U MPOCTOE BEMIECTBO.
Haxoxzaenue kuciaopona B mpupone, (pusmdyeckue U XMMHUYECKHE CBOMCTBA (peakiuu
ropeausi). Okxcuabl. Ilpumenenne kucnopoga. CnocoObl MONYYEHHS] KHUCIOPOIA
B JIa0OpaTopuud U NPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoge. O30H —
aJUIOTPONHAs MOAU(pUKALIMS KUCIOPO/a.



denepanpHas pabouas mporpamma | Xumusi. 8—9 knaccel (0a30BbIi YPOBEHB )

TemoBoil 3P dheKkT XUMUYECKON peakini, TEPMOXMMHUUYECKUE YpaBHEHUS, IK30-
U DHJIOTEPMUYECKHE peakuuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO31YXa,
YCHJIEHHE MTapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIOS.

Bonopon — snemeHT m mpoctroe BemecTBO. HaxoxkaeHue Bomopoaa B MPUPOJE,
dbu3uYecKre U XMMHUYECKHUE CBOWMCTBA, TPUMEHEHHE, CIIOCOObI nonydeHus. Kuciaorsl u
COJIN.

MonsipHblil 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnueckre cBoMcTBa BoAbL. Boma kak pacrBoputens. PactBopsl. Hackienusie u
HEHACBIIIEHHBIE pacTBOPBI. PacTBOpMMOCTH BellecTB B BoJe. MaccoBas J0Jis BEMIECTBA
B pacTBOpe. XUMHUUYECKHUE CBOMCTBa BOJibl. OcHOBaHUs. Posib pacTBOPOB B MpUPOJE U
B )KM3HHU 4esoBeka. KpyroBopot BojbI B pupoie. 3arpsi3sHEHNE NPUPOAHBIX Boa. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcuapl.  Kiaccudukanms
OKCHJIOB: coJieo0pa3yroiue (ocHOBHBIE, KHCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpasyromue. Homenknarypa okcuaoB. Pu3nyeckue U XMMUUYECKUE CBOMCTBA
okcuioB. [lonmyyenune okCuaoB.

OcuoBanus. Knaccudukaruss OCHOBaHHM: METOYN U HEPACTBOPHUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHud. @OU3MYECKME W XHUMHUYECKHE CBOMCTBA OCHOBAHHIA.
[TomyyeHne OCHOBaHUU.

Kucnorsl. Knaccudukarmus kucnor. Homenknatypa kucnor. dusuueckue Hu
XHMHUYECKUE cBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaiioB H.H. bekerora. Ilonyuenue
KHUCJIOT.

Comu. Homenkinarypa coseil. Duzndeckue W XUMHYECKHME CBOWMCTBA COJIEH.
[Tonyuenue conen.

['eneTnyeckas CBsI3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuu SKCnepumenm:

KAueCTBEHHOE OIPENEIICHUE CONEpPKaHUsSI KHUCI0pOJa B BO3JyXe, IOJyYEHUE,
coOupaHue, pAaclo3HaBaHWE€ W M3yYEHUE CBOMCTB  KHCIOpOJa, HaOI0JeHUE
B3aUMOJECHCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBHUS BO3HUKHOBEHHS M IPEKPAILCHUS
roperusi (moxapa), O3HaAKOMJICHHE C oOpaslaMu OKCHIOB M OINHMCAHWE HX CBOMCTB,
NoJy4eHne, COOMpaHHe, paclo3HaBaHWE M H3y4YCHHE CBOWCTB BOJOpoAa (TFOpeHue),
B3auMozeicTBue Bojopoaa ¢ okcugoM wmeau (ll)  (Bo3MOxkHO ucCHONIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE 00PA3II0B BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEI0BAHUE
OCOOEHHOCTE PACTBOPEHMS BEIIECTB C PA3NMYHOM PACTBOPHUMOCTBIO, MPUTOTOBICHUE
pacTBOPOB C ONPEAEIIEHHON MAaCCOBOM J10JIEH PACTBOPEHHOIO BELLIECTBA, B3AUMOICUCTBHE
BOABI C MeTajuylaMd (HaTpueM W KajbIMeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIEOBaHUE OOpPa3LOB HEOPraHWYECKHX BEIECTB pa3IMYHbIX
KJIaCCOB, HAOJIIOIEHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOpPaXxX KUCIIOT U LIEJIOUEH,
u3ydyeHue B3aumosaeictBus okcupa menu (ll) ¢ pactBopoM cepHOUl KHUCIOTBHI, KUCIOT
C METAUIaMH, PEAKUHUA HEUTpaIM3alMK, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHUH,
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BBITCCHCHUC OAHOI'O MCTAJIIa IPYIUM HU3 PACTBOPA COJIM, PCIICHUC SKCIICPUMCHTAJIbHBIX
3aaa4 110 TCMC «Baxwneime Kiacchl HCOPTraHNYCCKHUX COG,Z[HHGHI/H?I».

Iepuoanuecknii 3akoH u Ilepumoamyeckasi cucreMa XHMHYECKHX 3JJIEMEHTOB
.. MengeneeBa. CrtpoeHune aroMoB. XHUMHYECKass CBS3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE PeaKUNH

[lepBble MOMNBITKU KiIacCU(UKALIMM XUMUYECKUX 31eMeHTOB. [loHATHE 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOUHBIE U HIEIOYHO3EMENbHBIE METAJIbI, TAJIOT€HbI, HHEPTHBIE
raspl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aMPOTEPHBIE OKCUJIBI U TUIPOKCHIBI.

[lepnoguueckut 3akoH. llepuommyeckas cHUCTEMa XUMHUYECKUX JJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jymmHHonepruoaHas ¢opmsl llepuoanueckoit
cucTeMbl XuMHu4eckux 3yieMeHToB .M. Menneneesa. [leproast u rpynibsl. Gusnueckui
CMBICJI IIOPSAAKOBOIO HOMEpPA, HOMEPOB MEPUOA U IPYIIILI AJIEMEHTA.

Crpoenne aromoB. CoctraB aTtoMHbIX saep. M3orombsl. Onektponbsl. CtpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUYECKUX 3J1IeMeHTOB [lepnonnueckoi
cucrembl .M. MenaeneeBa. XapakTepHCTHKAa XUMHYECKOTO JJIEMEHTA IO €ro
nojoxeHuto B [lepuonnueckon cucreme /.M. Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHHs paguyca aroOMOB XUMHUYECKHX  JJIEMEHTOB,
METAUIMYECKUX U HEMETAIUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ileproandeckol CHCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIsl Pa3BUTHUS HayKu U npakTuku. J[.J. MeHnneneeB — yu€HbIN U IPaKIaHUH.

Xumuueckass  cBsi3b. KoBanmeHTHass  (MoJsipHass W HENOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULATENBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucnenus. OKHCIMTEIBHOBOCCTAHOBUTENBHBIE peakuuu. lIponecchbr
OKHCJIEHHSI U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuu dSKCnepumenm:

U3y4eHHe OO0pa3l0OB BEUIECTB METANIOB U HEMETaIOB, B3aMMOJICHCTBUE
THAPOKCUIA IIMHKA C pPAcTBOpaMU KHUCJIOT M IIeJIoueld, TMPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklnil (ropeHue,
peaKkinu Pa3i0KEeHUS, COCTUHEHUS).

Meoswxcnpeomemuvie ces3u

Peanuzamusa MeXNpEeIMETHBIX CBSI3€M MOpU M3Y4YEHUM XUMHUU B 8 Kjacce
OCYIIIECTBIICTCS Yepe3 MCIOJIb30BaHUE KaK OOIMX €CTECTBEHHOHAYYHBIX IMOHIATHH, TaK
W TIOHSATHUM, SBJSIFOIIMXCS CUCTEMHBIMU JUJIA OTIEJIBHBIX MPEAMETOB E€CTECTBEHHO-
HAaY4YHOT'O ITUKJIA.

OO01uue ecTeCTBeHHOHAYUHbBIC MOHATHS: HAy4yHbIN (DAKT, TUMIOTE3a, TEOPHS, 3aKOH,
aHaJu3, CHUHTE3, Kiaccuukaius, TMEePUOAUYHOCTh, HAOJIOACHUE, HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHUE.

dusznka: Marepus, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIW], HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJIEKTPUUECKUU 3apsiji, BEIIECTBO, TeJIO, OOBEM,
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arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, (pU3MuecKue BETMUYUHBI, CIUHHIIBI U3MEPEHUS,
KOCMOC, TUIaHeThl, 3B€3/1b1, COHIIE.

buonorus: dporocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPATbl, TOPHBIE MOPOJBI, IOJE3HBIE
UCKOIMaeMble, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BewecTBo 1 XUMHYeCKas peaKkuus

[lepuomnueckuin 3akoH. Ilepuoauyeckas cucreMa XUMHYECKUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOWCTB
XUMHMYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOAOB, KalMsl, KalbLUs U UX COCIMHEHHUU
B COOTBETCTBHHU C ITOJIOKEHUEM DJIEMEHTOB B [lepnonndeckon cucreMe u CTPOCHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKOM pEIIETKM U BUAA
XUMHUYECKOU CBS3U.

Knaccuukanuss M HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JINYHBIM KJIACCaM HEOPTaHUYECKUX COCIUHEHHM,
IEHETUYECKAas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukamus  XUMUYECKMX  pEaKIuid 1O  pasIUYHbIM  MpU3HAKAM
(MO 4YMCay W COCTaBy YYacTBYIOLIMX B PEAKUMU BEIIECTB, MO TEMIOBOMY 3(hdeKTy,
0 M3MEHEHUIO CTENEHEW OKHUCIEHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHE PEaKLHH, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsiTue o ckopocT xXuUMUYecKod peakuuu. [loHsTne 00 O00paTUMbIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOIreHHBIX U TE€TEPOre€HHBIX
peakuusax. Ilomatne o karaimmse. IloHsaTME O  XMMHUYECKOM  PaBHOBECHUH.
@akTOpBI, BIMAIOMNAE HA CKOPOCTh XMMHUYECKOW PEAKLIMHU U ITOJ0KEHHE XUMUYECKOIrO
paBHOBECHS.

OKuCINTENBHO-BOCCTAHOBUTEIILHBIC peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENBHON peakinu. COCTaBIECHUE YPaBHEHUN OKUCIHUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C HCIOIb30BAHUEM METOA 3JIEKTPOHHOr0 OanaHca.

Teoprst 3JIEKTPOIMTUYECKON AUCCOLMALMU. OJEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, anmoHbpl. MexaHW3M [OHCCOLMAIIMM BEIIECTB C PA3NMYHBIMU BUAAMU
xuMHuueckol cBs3u. Crenens aucconranuy. CUIIbHBIE U C1a0ble 3IEKTPOJIUTHL.

Peakiun moHHOro oOMeHa. YCIOBUS MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIC MOHHBIC YpaBHEHHUS peakinil. CBOKMCTBA KUCIOT, OCHOBAHUN U
cojiel B CBETE MPEACTABJICHUN 00 AJEKTPOIUTHUYECKON aucconuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHATHE O TMapOIM3E CONIEH.
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Xumuueckuiu dsKcnepumenm:

O03HAKOMJICHHE C MOJICIIMH  KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpaduTa M aaMasa), CIIOKHBIX BEIISCTB (XJI0pHaa
HATpPHsI), UCCIICIOBAHNE 3aBHCHMOCTHA CKOPOCTH XUMHYECKOW PEaKIIMU OT BO3ICHCTBUS
pa3nuUHBIX (AKTOPOB, HCCIEIOBAHUE DJIEKTPOINPOBOAHOCTH pPACTBOPOB BEIIECTB,
mpolecca TUCCOMMAIIMN KUCIIOT, IIET0Ued W cojeil (BO3MOKHO HMCIOIb30BaHHUE BHUICO
MaTepHajoB), MIPOBEACHUE ONBITOB, HIUTFOCTPUPYIOIIUX MPU3HAKY MPOTEKAHUS peaKIuii
HOHHOTO 0OMeHa (00pa3oBaHHe OcajKa, BBIIEICHUE ra3a, 00pa30BaHNE BOIBI), ONBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX peakiuii (TopeHwue,
peaKIMU  Pa3I0KEHUs, COCIWHCHHS), pACIIO3HABAaHWE HEOPTraHWYECKUX BEIIECTB
C TIOMOIIIbIO KQUECTBEHHBIX PEaKIMii Ha HOHBI, PEIICHU e SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaibl 1 MX COeTUHEHUA

O6mras xapakTepucTrka raoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIE
crenieHn okucieHuss. CTpoeHne u Gu3NIeCcKre CBOMCTBA MTPOCTHIX BEIIECTB — rajOreHOB.
XUMHUYECKME CBOWCTBA Ha TMpuMepe XJopa (B3aUMOJEHCTBHE C METalIaMu,
HEMeTalaMu, 1ienoyamu). XsnopoBoaopoa. ComsiHas KUCIOTa, XUMUYECKHE CBOWCTBA,
IIOJIy4YECHUE, IPUMEHEHUE. J[eMCTBHE XJI0pa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxxneimue XJIOpUIbl U UX HaXO0KJICHUE B IPUPOJIE.

O6mas xapaktepuctuka neMeHToB VIA-rpynmnbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (PU3MYECKHE CBOWMCTBA MPOCTHIX
BEILIECTB — KHCJIOPOJa U Cepbl. AJUIOTPONMHBIE MOAU(PUKAIIMU KHUCIOPOJa U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBOAOpPOA, CTpOCHHE, (PU3NUECKHE U XUMHUUYECKHUE
cBorcTBa. OKCHABI CEPbl KAK MPEICTABUTENIN KUCIOTHBIX OKCUJIOB. CepHas KUCIOTa,
dbuznueckne U XMMHYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENS KJacca KHUCIOT U
cnernupuyeckne). XMMUYECKUE PEaKIlui, JIeKaIIiue B OCHOBE TPOMBIITUICHHOTO CITOco0a
MOJIyYEHUs CEepHOU KHUCIOTHI. [IpuMmeHenne cepHoil KuCIOThl. COMM CEpHON KUCIIOTHI,
KaueCTBEHHAs peakius Ha cyibpar-uoH. Haxoxkmenue cepbl u e€ coeauHEHUN
B mpupoac. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpEeAbl COEAUHEHUSMHU CEpbI
(KUCIOTHBIE TOXK]IU, 3arpA3HEHUE BO31YXa U BOJIOEMOB), CIIOCOOBI €r0 IPEIOTBPALLEHUS.

O6mas xapakrepucTtuka 3aeMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIE CTETICHN OKHCIICHUS. A30T, pacCpoCTpaHEHUE B MpHUpoae, GU3NICCKUE U
XuUMHUeckne cBorcTBa. KpyroBopor azora B mpupoae. AMMuak, ero (u3N4YecKue u
XUMHUUYECKUE CBOMCTBA, MoJiydueHUE W mpumeHeHue. Coau aMMOHMS, UX (U3UYECKUE
M XMMHUYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHMSI.
A3OTHas KHUCIOTa, €€ mojydyeHue, GU3NYecKue U XMMHUYECKHue CBOMCTBa (0OIIue Kak
MPEJICTaBUTENIS KJlacca KUCIOT U crienuduieckue). Vcrnoap30BaHre HUTPATOB U COJICH
aMMOHHMSI B KauyeCTBE MUHEPAIbHBIX YAOOpeHHi. XHUMHUYECKOe 3arps3HeHHue
OKpYXKaroIlel cpeabl COEAUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpA3HEHHUE BO31yXa,
Mo4BkI U BOOEMOB). Docdop, amioTponHbie Moaudukanuu Gocdopa, puzndeckue u
xumuueckue cBoictBa. Okcun dochopa (V) u dochopHas kuciaora, (Gpu3NUECKHE
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U XUMHUYECKHE CBOWCTBa, monydeHue. Kcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX yIOOPEHUH.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEpHbIE  CTEMEHH  OKUCIEHUsA. YIUIEpOoJ, aJUIOTPONHbIE  MOAM(UKALINH,
pacnpocTpaHeHUe B TNpUPOAE, (PU3MUYECKMEe U XUMHYECKHE CBOWCTBA. AncopOLus.
Kpyrosopot yriepoga B npupozae. Okcuabl yriepoaa, ux (pU3n4eckue U XUMHYECKHUE
CBOWCTBA, IEUCTBHE HA )KUBBIE OPraHU3MBI, ITOJIyYEHHE U IPUMEHEHHUE. DKOIOIrMYECKUE
npo0sieMbl, CBs3aHHbIe ¢ okcuaoM yriepoza (IV), rumoresa riio0aibHOTO MOTEIICHUS
KJIUMara, MapHUKOBBIA A(PdeKxT. YrombHas KucioTa U €€ coiu, ux (usmdeckue u
XUMUYECKHE CBOWMCTBA, TOJTyuyeHre U TpuMeHeHue. KauecTBeHHas peakius Ha KapOoHart-
noHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, aleTUJIeH, 3TaHOJ, TJMUEPUH, YKCYCHas KHUCIOTa).
[IprpoaHbIE HCTOYHUKHU YTIEBOAOPOIOB (YTrOjb, IPUPOAHBIN Ia3, HEPTH), MPOITYKTHI UX
nepepaboTku (O€H3MH), UX POJIh B OBITY ¥ MPOMBIIUIEHHOCTH. [ToHSATHE 0 OMONTOTHYEeCKH
BOXHBIX BEIECTBAX: JKHMpax, OeNKax, YrjieBoJax — M HMX POJIM B KU3HU 4YeJIOBEKa.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETUHEHUN.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKHE CBOWCTBA, MOJIyYEHUE U NPUMEHEHHUE.
Coenunenus kpeMHusi B pupoje. O0mme npeacraBienus o0 okcune kpemuus (IV) u
KpeMHueBOM kucjore. CUIMKAThl, UX HWCIIOJIb30BAHHE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiliiue crpouTenbHbIE MaTepualibl: KepaMHuKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eroH. IIpoOreMbl 0€30MacHOrO MCHOJB30BAHMS CTPOUTENbHBIX MaTepUasoB
B OBCETHECBHOM KH3HU.

Xumuueckuu SKChepumenm:

U3Y4YCHHE O0O0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCJIOTHI,
IPOBEJICHUE KAYECTBEHHBIX pEaKlUi Ha XJOPUI-MOHBI M HAOIIOJCHHE MPU3HAKOB HUX
MPOTEKAHMUSI, ONBITHI, OTpAKAIOUIUE (PU3NUECKHE U XMMUYECKUE CBOMCTBA TaJIOTEHOB U
UX COEIMHEHUH (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUATIOB), O3HAKOMJIICHUE
c oOpasliamMu XJIOPHAOB (TaJlOTEHUJIOB), O3HAKOMJIEHME C oOpaslamMu cepbl U €€
COCAMHEHUSIMH (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEpUaoB), HAOIIOACHHUE Mpoliecca
00yrIMBaHUA caxapa MoJ JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOMN KHUCIOTHI, U3y4EHUE
XUMHUYECKUX CBOMCTB pPa30aBI€HHOW CEPHOM KHUCIOTHI, NPOBEICHHE KaueCTBEHHOU
peakuuyu Ha cyiab(}ar-uoH W HaOJMIOJEHUE NpHU3HAKa €€ MPOTEKaHUsA, O3HAKOMJICHUE
c ¢u3nuecKuMHU CBOMiCTBaMU a3oTa, (Gochopa W UX coeAuHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX yI0OpEHUH,
nojydyeHue, coorpaHue, paclio3HaBaHUE U M3YYEHHE CBOWCTB aMMMaka, MpPOBEICHUE
KayeCTBEHHbIX PEaKlui Ha MOH aMMOHHUSA U (ocdaT-uOH U HU3yYeHHE MPU3HAKOB UX
[IPOTEKAHUsA, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIOJb30BaHUE BUAEOMATEPUANIOB), U3YUYEHHUE MOJIEIEH KPUCTATIMYECKUX
peméTok anMmaza, rpaduta, ¢yiepeHa, O3HAKOMJIGHHE C TIPOIECCOM aacopOIuu
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pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOMCTBOM NPOTHUBOrasa,
MoJIyueHue, coOupaHue, paclo3HaBaHUE M HM3YUYCHUE CBOWCTB YIJICKUCIIOTO Trasa,
MPOBEJICHUE KAYECTBEHHBIX pEakiui Ha KapOOHAT M CHJIMKAT-UOHBl M H3Yy4YEHUE
NMPU3HAKOB  HUX  MPOTEKaHUs, O3HAKOMJICGHME C  TMPOAYKIMEH  CHJIMKATHOMU
MPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad o TeMe «Baxkueimme
HEMETAJLJIbl U UX COCAMHEHUSI.

MeTa/ibl 1 KX COETMHEHUS

OO0mas xapakTepUCTUKAa XUMUUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nojoxeHus B llepuonnueckon cucreme Xxumuudeckux sneMeHToB /.M. Menneneea u
cTpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTalmmueckas CBA3b U METaJUIMYECKast
KPUCTAJUIMYECKAsT PEHIETKA. ODJIEKTPOXUMUYECKUM psJ  HANpsHKEHUM  METallIoB.
duznyueckne U XUMUIECKHEe CBOMCTBa MeTalIoB. O01Ire crtocoObI MOTyYEHUS METAIIIOB.
[ToHsiITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl
(cTanb, yyryH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIIIEHHOCTH.

[[lenoynble MeTamabl: MNOJNOXKEHUWE B llepuoguueckon cHUCTEME XHUMHUYECKHUX
sanemeHToB [[.MI. MeHnpaeneeBa, CTpO€HHME HMX AaTOMOB, HaXOXJCHUE B MPUPOJE.
dusznyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe Harpus W Kaimus). Okcuasl u
TUJIPOKCHUIBI HATpUs U Kaius. [[puMeHeHrne MET0YHbIX METAJIJIOB U UX COCIMHCHUN.

[IlenounO3EMENBHBIE METAIJIBI MATHUK W KaJbIMU: MMOJIOXKEHUE B [leprnoanueckon
cucremMe xuMuieckux anementoB .M. MenaeneeBa, CTpO€HUE UX aTOMOB, HAX0XKIACHUE
B npupoge. Pu3nueckue M XMMUYECKHE CBOMCTBA MarHus W Kaiplus. Baxueimme
COCIMHEHUSI KalblMs (OKCHA, THUAPOKCHA, coyin). JKECTKOCTh BOABI W CHOCOOBI €€
YCTpPaHEHMUSI.

AmomuHuii: nonoxkenue B llepuonnueckodl cucTeMe XUMHUUYECKUX 3JIEMEHTOB
.. MenneneeBa, CTpOEHHE aroma, HAXOXKJIEHUE B mpupoge. Pusuyeckue u
XUMHYECKHE CBOMCTBA aMfOMUHHSA. AMQOTEpHBIE CBOMCTBA OKCHAA W THIPOKCHIA
aJIFOMUHMUS.

Kenezo: nonoxenune B Ilepuognueckord CUCTEME XHUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa, CTpOCHME aroma, HaxXOXJIeHUEe B Tmpupoac. Dusnueckue u
XAMUYECKHE CBOMCTRA kele3a. OKCHIbI, TUIPOKCH B U conn kene3a (1) u xenesa (111),
MX COCTaB, CBOMCTBA U MOJIYUEHHUE.

Xumuveckuu 5KCnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMy METaIOB U CIUIABOB, UX (PU3NYECKMMU CBOWCTBaMHU,
U3Y4YE€HUE  pE3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCUAA KaJIbIUS U HATPUSI C BOAOH
(BO3MOKHO MCIOJIb30BaHUE BUEOMATEPHUATIOB), UCCIIEIOBAHIE CBOMCTB KECTKOW BOABI,
nporiecca TOPeHUs Kele3a B KUCI0poie (BOZMOXKHO HCIIOIh30BaHUE BHIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEaKIInii Ha HOHBI (MarHUsl, KaJIbIIHs, ATFOMUHHS,
nuHka, xenesa (II) u xenesa (1), menu (ll), Habmonenne M onucaHue MPOLECCOB
OKpaIlIMBaHUs MJIAMEHH MOHAMM HATpUsl, Kaausl U Kaldblus (BO3MOXKHO HCIIOJIb30BaHUE
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BI/II[COMaTepHaJIOB), HCCIICAOBAHUC aM(i)OTepHI)IX CBOICTB T'MApPOKCHUaa aJIfOMHUHUA H
I'mMAPOKCHa IHWHKA, PCIHICHHC JKCIICPHUMCHTAJIBHBIX 3aJda4 II0 TCMC «Baxuenmue
MECTAaJIJIbI U UX COCAUHCHUSA).

XUMHUA U OKPY/KaIOLIasA cpeaa

Bemectsa u Marepuanbl B TMOBCEIHEBHOMW JKM3HM YeEJIOBeKa. be3omacHoe
HCIIOIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momomp mpu
XHMHUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpyKaroled cpenapl (mpeaenabHas JAOMyCTUMAast
KoHIeHTpanus BemiecTB (nanee — IIJIK). Ponb xumMum B pemieHUH 3KOJIOTMYECKUX
pooJieM.

Xumuueckutl SKCnepumMeHm:
n3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, TOJMMEPHEIC
MaTepHualbl).

Mesicnpeomemmnvle ceazu

Peanmzanus MeXNpeIMETHBIX CBsI3€d IIPpU HM3YYEHHMM XUMHMM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK
W TIOHSTUH, SIBISIOIIMXCA CUCTEMHBIMHM [JI1 OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4HOT'O ITUKJIA.

OO1111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CHUHTE3, KiIacCU(PUKAIUs, TEePUOJUYHOCTh, HAOMIOJCHUE, 3SKCIEPUMEHT,
MOJICIMPOBaHUE, M3MEPEHUE, MOJEJb, SBJICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJOTHS,
MaTeprabl.

®usnka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJWI, W30TOIbI,
PaauOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUN 3apsiji, IPOBOAHUKH, MOJIYIPOBOJHUKH,
JUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJJIMYECKas pEIIETKa, CIUIaBbl, (U3HUECKUe
BEJIMYMHBI, E€IUHULBI W3MEPEHUSA, KOCMMYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnue.

buonorusa: ¢otocunTe3, apixanue, Ouocdepa, SKOCHUCTEMa, MUHEpATbHBIC
yA00pEHMsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBI, IUTATENIbHbIE BEILIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHbIE MOPOJBI, IMOJE3HBIE
MCKOIIA€MbI€, TOILIIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInIHOCTHBIE PE3yIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O 00IIIET0 0Opa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOYYCHHS XHMHH B E€IUHCTBE Y4YEOHOW M BOCHHUTATEIHLHOMN
JEATeIIbHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMUA POCCUHUCKMMHU COIMOKYJIBTYPHBIMH 1
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU B O0IIIECTBE MPaBUIaMu U HOPMaMU
TIOBE/ICHHS M CITOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS U COITMAITU3AIIAH
00 yJaromuxcs.

JInanocTtHbIE pe3yNbTaThl OTpaXKaroT TOTOBHOCTE oOyJarormxcs
PYKOBOJICTBOBATbCSI CHCTEMOMW IO3WTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PacIIUpPEHUE
OIIBITA JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHNS :

LHEHHOCTHOIO OTHOWIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
Hay4HOMY HacCJIEINI0, IOHUMaHUS 3HAaUEHUSI XUMUYECKON HAYKH B dKU3HU COBPEMEHHOT'O
obmiecTBa, CIOCOOHOCTH BJIAJAETh JIOCTOBEPHOM HMH(pOpMaLUel o0 MeperoBbIX
JOCTHXKEHUSX M OTKPBITHSIX MHUPOBOM M OTE€YECTBEHHOW XMUMUHU, 3aUHTEPECOBAHHOCTH
B Hay4HbIX 3HAHUSAX 00 yCTPOMCTBE MUPA U OOILIECTBA;

2) TPAKIAHCKOT 0 BOCTIMTAHUS S

IpPEICTaBJICHUS O COIMATBLHBIX HOPMAX U MPaBUJIAX MEKIMYHOCTHBIX OTHOIICHUI
B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO -
UCCIICIOBATEIbCKOW, TBOPYECKOM W JPYrUX BHJAX JEATCIBHOCTH, T'OTOBHOCTH
K pa3sHOOOpa3HOW COBMECTHOW  JIEATCIILHOCTH TIPU  BBITIOJHCHUU  YYCOHBIX,
TI03HABATEJILHBIX 33]1a4, BHIMOJHECHHH XUMUYECKUX KCIIEPUMEHTOB, CO3JIAaHUN YICOHBIX
IPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHMIO M B3aMMOIIOMOINM B TPOIECCE ITOU
y4eOHOI NeSTeTbHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEIEHUE M IOCTYIIKH CBOMX
TOBAapHIE C TIO3WIUM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT O TIO3HAHMS :

MHUPOBO33PEHUYECKHE TMPEACTABICHUSI O BEIIECTBE M XHUMHUYECKOW pPEaKLHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W COCTABIISIIOIINE OCHOBY
JUIST IOHUMAHMSI CYIIHOCTU HAy4YHOM KapTUHBI MHpA, MPEJCTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C MPUPOAHOM CPEIIOH,
O pOJIM XMMHHM B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MI03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MMOJYY€HUE HOBBIX 3HAHUM IO XUMHH,
HEO0OXOIMMBbIE 1JI1 OOBSICHEHUS HA0JII01aeMbIX MPOIIECCOB U SIBIICHUH, TTO3HABATEIHHOM,
WH(OPMAITMOHHON U YMTATEeNIbCKOW KYJIBTYPBI, B TOM YHCII€ HABBIKOB CAMOCTOSI TEITLHOM
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paboThI ¢ yueOHBIMHU TEKCTaMH, CIIPABOYHOHN JTUTEPATYPOil, JOCTYIMHBIMU TEXHUYECKUMHU
cpeAcTBaMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00Y4EHHIO U TIO3HAHUIO, JIFOO03HATETbHOCTh, TOTOBHOCTh M CIOCOOHOCTH
K CaM000pa30BaHUIO, IPOEKTHON M MCCIIEI0BATEIbCKON JEeSITeIbHOCTH, K OCO3HAHHOMY
BHIOOPY HAIIPaBJICHHOCTH U YPOBHS 00yUeHUS B JaIbHEHIIIEM;

4) popMupoBaHUS KYJIBTYPbI 310POBbSI:

OCO3HAHME LICHHOCTU XW3HH, OTBETCTBEHHOI'O OTHOIUEHHSI K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 370POBbIM 00pa3 *KU3HU, OCO3HAHUE MOCIEACTBUI U HENIPUSATUE BPEIHBIX
NpUBBIUEK (YMOTpPEOJICHHS] aJIKOroJisl, HApPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH
COOJIIOJICHUST MPaBWI OE30MACHOCTU TPHU OOpAIIEHUH ¢ XUMUYECKUMHU BelIeCTBAMHU
B OBITY U peajbHOM KU3HU;

5) Tpya0BOro BoCIUTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3YYEHHIO Mpodeccuil U TpyAa pa3IudyHOro poja,
YBXKEHUE K TPYAy U pe3yibTaraM TPYIOBOW AESITEILHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHUSI MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIN BbIOOp WMHIUBUAYaTbHON
TPAEKTOPUM MPOAOJDKEHHUsT 00pa30BaHUS C YUETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOUIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHOU
npo(heCcCHOHANBHOW AESITENBbHOCTH W PA3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aJIanTHPOBATHCS B MIPOPECCUOHAILHOM CPEJIE;

6) IKOJI0OrH4eCcKOro BOCIIUTAHHUS:

HKOJIOTUYECKU LEJIeCO00pa3HOe OTHOILIEHUE K MPHUPOJE KAaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHHUE LIEHHOCTHU 3/10pOBOT0 U 0€30M1aCHOI0
o0pa3a J>KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTU COOJIOJEHUS MpaBUl O€30MaCHOIO
MOBE/ICHMS ITPU pabOTe C BEUIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOKAIOUIUX 3I0POBbIO U
JKU3HU JIIOACH;

CHOCOOHOCTM TNPHUMEHATh 3HAHUSA, IOJy4aeMble IMpPU H3YYEHUU XHUMHH,
JUIsl PELICHMS 3a]1a4, CBA3AHHBIX C OKPYXKAIOIIEW NPUPOJHON CPENOM, JUIsl TIOBBIILICHUS
YPOBHS 3KOJIOIMYECKOW KYJIbTYphl, OCO3HAHMS I100aIbHOTO XapakTepa 3KOJIOTHYECKUX
npobjieM M MyTed HUX pelIeHUusT MOCPEACTBOM METOJOB XUMHUH, 3KOJOIMUECKOIO
MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B II03HABATEIBLHOM, KOMMYHUKaTUBHOW U
COLIMAJIbHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocrase METAIPEAMETHBIX  PE3yJIbTATOB BBIJICIISIOT 3HA4YMMBbIE
U POPMHUPOBAHUS MUPOBO33pEHUS 00IEHAYyYHbIE TOHATHS (3aKOH, TEOPUs, IPUHIUII,
runoTes3a, GaxkT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOpble UCIOIb3YIOTCS
B €CTECTBEHHO-HAyYHBIX YUEOHBIX MpEeIMETax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 3TUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAy4YHOW KapTUHE MUpa,
U YyHUBEpCaIbHble Yy4yeOHble JeWcTBHUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,
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PETYISITUBHEIE), KOTOpBIE 00€eCIeunBalOT dbopMupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY INIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU e TEeIHHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble JJoruueckue 1eMCTBUA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS] IIPU OCBOCHUU 3HAHWU:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh MX XapaKTEpHbIE MPU3HAKU,
yCTaHABJIUBaTh B3aWMOCBSI3b C JIPYTUMHU TOHATHSIMH), HCIOJIb30BaTh TOHSITHS
JUIs OOBSICHEHUS! OTIIENBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS W KPUTEPUU
JUIS KJacCU(UKAMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUi, YCTaHaBIMBATh
MIPUYUHHO-CIICJICTBEHHBIE CBA3M MEXIYy OOBEKTaMU HW3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHAYKTUBHbIC, JEIYKTHUBHBIEC, [0 AaHAJOTMU), JAENaThb BBIBOJALI U
3aKJIIOYCHHUS;

YyMEHUE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TMOHATUS (MpPEeIMETHBIE U
METaINpeIMETHBIC), CHUMBOJIMYECKUE (3HAKOBBIC) MOJCIM, HCIIONb3yeMble B XUMHUH,
peoOpa3oBbIBaTh IMIMPOKO TMPUMEHSEMbIE B XHMHH MOJCIbHBIC IPEACTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI JIEMEHTA), XUMU4ecKas opMysia U ypaBHEHHE XUMHUECKOM
peakIuu — MpU pelieHuH y4eOHO-TTO3HABaTEIbHBIX 33/1adu, ¢ Y4ETOM 3THX MOJICIbHBIX
MPEJCTABJICHNUN BBISIBIAATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA H3Yy4aeMBIX
OOBEKTOB — XUMHUYECKUX BEIIECTB W XUMHUYECKHUX pEaKlUid, BBIABISITh OOIIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJIECACTBEHHBIC CBSI3M W MPOTUBOPEUHS B H3Y4AEMbIX
MPOIECCAX U SIBIICHUSX.

ba3oBbie uccienoBarebCcKue JeHCTBUS .

YMEHHE MCIOJb30BaTh IIOCTABICHHBIE BOMPOCHI B KA4YE€CTBE HWHCTPYMEHTA
MO3HAHMS, a TaK)K€ B KAue€CTBE OCHOBBI JJii (DOPMHUPOBAHUSI TUIIOTE3bI MO IMPOBEPKE
MPABWJILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHrne OmbITa 110 IUIAHUPOBAHUIO, OPTraHU3allMM W IIPOBEJICHUIO
YU4EHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HA0IFOIaTh 32 XOA0M IPOIIecca, CaMOCTOATEIILHO
MIPOTHO3UPOBATH €0 PE3YNbTaT, GOPMYIHPOBATH OOOOIIIEHUS 1 BBIBOIBI IO PE3yJIbTaTaM
MPOBEIEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIATH OTYET O MPOSTIaHHON paboTe.

Pabora c nundopmanumeii:

yYMEHUE BbIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH NHPOPMALIUIO PA3TUUYHbBIX
BUJIOB W (OpM TpeaCTaBIEHUs, MOIYYaeMyK0 W3 Pa3HbIX HCTOYHHKOB (HAYyYHO-
NOMYJISIPHASL JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS, PECYpCh
WuTepHera), KpPUTHYECKHM  OLEHUBAaTh MPOTUBOPEUYHMBYI0 M  HEJOCTOBEPHYIO
uH(}OpMaIHIO;

YMEHUE TMPUMEHATh pPa3IUYHbIE METOABl M 3alpochl MpPHU IOUCKE U OTOOpe
UH($OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMBIX JIJIs1 BHITIOJHEHUSI YUEOHBIX U
NO3HABATENBHBIX 3a/lay OIpPEIeNEHHOIO THIA, NPUOOPETEHHE OIbITa B 00JIaCTH
UCTOJBb30BaHUS ~ MHQOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJOIWH,  OBJaJICHUE
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KYJIbTYPOI aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpATh ONTUMAalbHYIO (QOpMY MpeacTaBieHUss HWHQOpPMAUMU W WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECIIOKHBIMHU CXEMaMU, AMarpaMMaMH, ApyruMu popmMamu rpapuku
1 MX KOMOUHAIIHSIMH;

YMEHHE  UCIOJIb30BaTh M  aHAIM3UPOBATh B  Mpolecce y4eOHOW W
UCCIIEZIOBATENbCKON JESATENIbHOCTH HMH(POPMALMIO O BIMSHUM POMBIIIJIEHHOCTH,
CEJIbCKOT'0 XO34ICTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOM CPEIbI.

KoMMmyHHKATHMBHbIE YHUBEPCAJIbHbIE yUeOHbIE HeiiCTBUS:

yMEHUE 3a7aBaTh BOMPOCH (B XOje Auanora U (Wiv) JUCKYCCUHU) MO CYILECTBY
00CyXJ1aeMOil TeMbI, (POPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBHIMOIHEHUS
MPEJIOKEHHOM 3aa4H;

NpUOOPETEHUE OMNbITa MPE3CHTAIMU PE3yJbTATOB BBIMOJIHEHUS XHMHYECKOTO
DKCIIEpUMEHTa (JTAOOpPaTOPHOTO OIbITa, JaOOpPaTOPHOW pPabOTHl MO WCCIICIOBAHUIO
CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH TI03HABaTEIbHOU M
MCCIIEIOBATENbCKON JIEATEIbHOCTU MPU PELICHWH BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE
yuéTa oOLIMX MHTEPECOB M COTJIaCOBaHUS MO3UIUN (0OCYXIeHUsl, 0OOMEH MHEHUSIMHU,
«MO3TOBBIC IITYPMBI», KOOPAUHALIUS COBMECTHBIX JNEUCTBUH, OMPE/ICIICHUE KPUTECPUEB
IO OIEHKE Ka4eCTBa BBIMOJIHEHHOW paObOTHI U APYyTHUE);

PerynsiTuBHBIE YHHMBEPCAJbHbIE Y4eOHbIE 1eHCTBHUA .

YMEHHME CAaMOCTOSITEJIBHO OIpPENeNATh LENU  ACSATEIBHOCTH, IIJIaHUPOBATh,
OCYILLECTBIISITh, KOHTPOJUPOBATH M TIPpU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTh, BBIOMpaTh HambOosee 3((PEKTUBHBIE CHOCOOBI pEHIEHUS Y4EOHBIX H
MO3HABATENbHBIX  3aJa4, CaMOCTOATEIbHO COCTaBISATh WJIM  KOPPEKTHPOBATH
IIPEIJIOKEHHBINM AITOPUTM JIEUCTBUM NPU BBINOJHEHUM 3aJaHUM C y4ETOM MOJY4YECHUS
HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLICHUBATH
COOTBETCTBUE IOJIYYEHHOIO PE3YJIbTAaTa 3asBICHHOW LEIM, YMEHHE HCIOIb30BaTh U
aHAJIN3UPOBATH KOHTEKCTHI, IIPEJIaracMble B YCIOBUU 33JaHUN.

NNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe nmpeIMEeTHBIX Pe3yJabTaTOB IO OCBOCHHUIO 00A3aTEIbHOIO COAEPIKaHU,
YCTaHOBJICHHOT'O JaHHOH (enepanbHON pabouell mporpaMMoi, BBIAENAIOT: OCBOCHHbBIE
OOy4YalIIMMHUCS Hay4YHbI€ 3HAHHS, YMEHUS W CHOCOObI JEUCTBUM, cHelU(pUUYECKUe
JUIsl TIpEAMETHOM 00sacTh «XHUMUS», BHIBI JNEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HaHUs, €r0 UHTEpPIpPETaLluH, IPeOOPa30BaHNIO0 U MPUMEHEHHIO B Pa3IMUHBIX YUEOHBIX
Y HOBBIX CUTYaITUsX.

K xoniy oOydeHuss B 8 Kjacce IpeAMETHBbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh ¢(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:
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pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKMX IIOHSATHH: aroM, MOJIEKYyJa,
XUMHYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJHAS U
HEOJIHOPOJHAs1), BAJEHTHOCTb, OTHOCHTEJIbHAs aTOMHAas W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MacCoOBas A0JS XUMUYECKOrO JJIEMEHTA
B COCIMHEHUHM, MOJSIDHBIM  O0BEM, OKCHUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATETLHOCTD, CTEIIEHb OKUCICHUS, XUMHUUYECKasl peakiys, KiacCcuPpuKauus
peaKUuii: peakMy COCAUHEHUs, PEAKLIUN Pa3I0KEHHUsI, PEaKIIMN 3aMEILEHUs, PEaKun
oOMeHa, 9K30- M SHIAOTEPMHUUYECKUE PEaKIINU, TEIIOBOM 3(PPEKT peakluu, SApO aToMa,
AJIEKTPOHHBIN CIIOM aToMa, aToMHas OpOMTalb, paJuyc aromMa, XUMHUYECKas CBS3b,
NOJISIpHAs M HENOJISIpHAs KOBAJIEHTHAsl CBsI3b, MOHHAsA CBS3b, WOH, KATHOH, AHHOH,
pacTBOp, MaccoBasi 10JIs BELIECTBA (IPOLIEHTHAs! KOHIIEHTpalMsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUNA U IPUMEHSTH 3TH
IIOHSATHS IIPYU ONMCAHNUHU BEIIECTB U UX MPEBPAILCHU;

UCMOJIb30BaTh XUMHMUYECKYI0 CHUMBOJIMKY Ul COCTaBJIEHHS (OPMYJ BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIUM;

OTIpPENIESITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX, CTCIICHb
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEIMHEHHSX, NPHHAIICKHOCTh BELIECTB
K OINpEeACNIEHHOMY KJacCy COEAMHEHUH Mo QopmynaM, BHUJ XUMUYECKOH CBSI3U
(KoBaJIEeHTHAsI U1 MOHHAs) B HEOPTraHMYECKUX COCAMHEHUSX;

packpsiBaTh cMbIcH [lepuonnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATh
NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JEMEHTOB OT HX
noynoxkeHns B llepuonnueckol cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
ITIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOraapo;

OMKCHIBATh M XapaKTepu3oBaTh TabiuuHyio ¢opmy llepuogmyeckoil cucreMbl
XUMUYECKUX DJIEMEHTOB: pa3finyaTh MOHATHUS «rJlaBHasg mnoArpynma (A-rpynmna)» u
«mobounas mnoarpynna (b-rpymma)», manble U GoJiblIME TEPHOIbI, COOTHOCHUTH
o0o3HaueHus, KOTopble uMeroTcss B tabmuue «llepuoanueckas cucreMa XHMHYECKHX
anemenToB JI.M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sipa, OO0IIee YHCIO OJJIEKTPOHOB U
pacripeiesieHUe UX 10 AJIEKTPOHHBIM CJI0SM);

KJaccu(puuUpoBaTh ~ XMMHUYECKHUE  JJIEMEHTHI, HEOPraHWYECKUE  BEIIECTBa,
XUMHUYECKHE peakiuu (MO0 YHUCIy M COCTaBY YYAaCTBYIOUIMX B PEAKIMH BEIIECTB,
o TEeTI0BOMY 3D PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  TMOATBEPXKJas  ONUCAaHUE MpPUMEpaMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKINN;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTEKAHUS XMMUYECKUX MPEBPALIEHUI B PA3IMYHBIX YCIOBHSIX;

BBIUHCIISATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAaccChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIeMEHTa Mo (opMysie COEAMHEHHS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW peaKkiiny;
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IIPUMEHSTh OCHOBHBIE OIEPALlMH MBICIUTEILHON JEATEIbHOCTA — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTHU3aInio, KIACCU(UKAIUIO, BBISBJICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€M — I M3YYEHHS] CBOMCTB BEHIECTB M XMUMHUYECKHX PEAKLIHM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOJI0JICHUE, U3MEPEHUE, MOJICTMPOBAHUE,
HKCIIEPUMEHT (peabHBIM U MBICJICHHBIN );

CJIeIOBaTh TMpaBUJiaM TIOJB30BAHMS XUMHUYECKON TMOCYIOM u J1a00paTOpHBIM
0o0OpyJI0OBaHHEM, a TaKXke MpaBWIaM OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKLMSAMHU TIO BBITIOJHEHHIO JJA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAECIEHHON MaCCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATD U
MPOBOAUTh XUMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIIOYEN H
KHCJIOT C MOMOILbIO UHAMKATOPOB (JIaKMYyC, PeHo(Taraernt, METHIOPAHK U APYTHE).

K koHmy oOyuenus B 9 kjacce mpeaMeTHBbIC Pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUTNXCS YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: XUMHYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIILHOCT, CTENEHb OKHUCICHUS, XUMUYECKas peakUus, XUMHUYECKas
CBSI3b, TEIUIOBOW 3(PPEKT peakuuu, MOJIb, MOJSPHBIA 00BEM, pacTBOP, IIEKTPOIUTHL,
HEAJIEKTPOJUTBI, 3JIEKTPOJIMTUYECKAs JUCCOLMALMS, PEaKUUuH HWOHHOro OOMEHa,
KaTalqu3arop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTHMMble pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKACIUTEND, BOCCTAHOBUTEI, OKUCIICHNE
U BOCCTAHOBJICHHE, AJJIOTPOMNHMs, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHas,
WOHHAs, METaJUIMYecKas), KpUCTAJUIMUecKass pelmeTka, KOppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOM peakluu, TMpeAesibHO jgomyctuMas KoHueHtpauus [IK
BELIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKHX MOHATHUI U MPUMEHATHITU
IIOHSATHS IIPYU ONMCAHNUHU BEILIECTB U UX NPEBPAILCHU;

UCMOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JUIl COCTaBJE€HHUS (OPMYJI BELIECTB U
YPaBHEHHU XUMUYECKUX PEAKIIUM;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKHX 3JIEMEHTOB
B COEIMHEHMSX Pa3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COEAMHEHMH MO (opmysiaM, BUJ XUMHUYECKOW CBsI3U (KOBaJE€HTHasl, MOHHasi,
MeTaJUIMYeCKas) B HEOPraHMYECKHX COCAMHEHMSX, 3apsA] HOHA [0 XUMHYECKOH
dbopMye, XxapakTep Cpenbl B BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCIUHEHHM, THI
KPUCTAIUTMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpeiBaTh  cmbic  [lepmoguueckoro 3akona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOJIUUYHYIO (POpMY
[leprioguyeckoil cUCTEMBl XMMHUYECKHX DSJIEMEHTOB: pa3jiMiyaTh MOHSTHUS «TJaBHas
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», mansie U OoJbLIne
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NIEPUOJIbI, COOTHOCUTh 0003HAYCHHSI, KOTOPhIE MMEIOTCS B MEPUOTUYCCKON TaOuIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsi sAapa, o0IIee YHCIIO AJIEKTPOHOB U PACIIPEICTICHUE UX 1O AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIHE 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB 3JIEMEHTOB U X COCTMHCHHM
B TIpeiesiaX MaJIbIX ITePHOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOSHUS UX aTOMOB,;

KJIaCCU(UIIUPOBATh  XUMHUYECKHE DJIEMCHTBI, HCOPraHWYECKHUE  BEIECTBa,
XUMUYECKHE peakinuu (M0 YHUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB,
0 TerI0BOMY 3P hEKTY, MO0 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIUE W CHEIU(UUESCKHE XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsT OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX H
WOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

COCTaBJISITh ypaBHEHHS JJIEKTPOTUTHUECKON JMCCOIUAIMN KUCIIOT, MIEI0YeH |
COJIeH, TIOJHBICE W COKpAIIEHHBIC YPaBHEHUS PEaKIUii MOHHOTO OOMEHa, ypaBHCHHSI
peaxIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FCHETUUECKON CBSA3HM MEX]y BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIHHBIX PEAKIIMHA MTOCPEICTBOM
COCTaBJICHHUS 3JEKTPOHHOTO OallaHCca 3TUX PeaKIInii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHSI, BO3MOXHOCTH
MPOTEKAHUS] XUMHUECKUX MPEBPALICHUM B Pa3TUYHBIX YCIOBUSAX;

BBIUKCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJI0 XMMHUUYECKOTO AJIeMEHTa 1Mo (opMysie COSAMHEHHS, MAaCCOBYIO OO
BEIIIECTBA B PACTBOPE, TPOBOAUTE PACUETHI 10 YPABHCHUIO XUMHUYECKOW PEaKIINH;

coOIofaTh TIpaBWJIA TOJB30BAaHUS XWMHUYECKOW TIOCYI0H U 1a00paTOpHBIM
o0OpyJIOBaHHEM, a TakKe IpaBuUjia OOpalleHUus C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSAMHU I10 BBITIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TIOJTYICHHIO
¥ COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIMU, TMOATBEPKIAIONNE KAYECTBEHHBIA COCTAaB Pa3JIMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpUA-, OpoMuUI-, WOAHMI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCU-NOHBI, KATHOHBI aMMOHUS 1 MOHBI U3YYCHHBIX
METAJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIC OTICPAIIUU MBICIHTEIHHON JACSITEILHOCTH — aHATIN3 U CHHTE3,
CpaBHEHHE, OO0OOIICHUE, CHUCTEMATH3AIMI0, BBIABICHUE NPHYUHHO-CIEICTBCHHBIX
CBSI3€M — JUII M3Yy4EHUsS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIHMi, €CTECTBEHHO-
HAy4YHBIE METO/IbI TIO3HAHUS — HAOIIIOICHHE, N3MEPEHUE, MOACITMPOBAHIE, YKCIICPUMEHT
(peanbHbBIN U MBICTICHHBIN).
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8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zesioB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4armmxcs

y4eOHOro mpeamera

Paznen 1. IlepBoHayaibHble XUMUYECKHE TIOHSTHS

1.1 | Xumus — BakHas 5
0011acTh
€CTECTBO3HAHHUS U
MPAKTUYECKON
JEITEIILHOCTH

YCJIOBCKA

[Ipenmer xumuu. Posib XuMun B dKU3HU
YyeJIoBeKa. XUMHUS B CUCTEME HaYK.

Tena u BemecTBa. du3nueckre CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSTHUE
BentecTs. [loHsATHE 0 METOaX TTO3HAHUS
B XUMHUH. YNCTEIE BenecTBa 1 CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMHUYECKOM MOCYIO0M,

C IIpaBUJIaMU pabOTHI B TAOOPATOPUHU H
npueMaMu oOpaIieHus ¢ J1abopaTOPHBIM
000pyI0BaHHUEM.

dusnyeckrue CBOMCTBa 00pasIoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

1 HEMETAJJIOB.

CrniocoOnlI pazzeneHus cmecei
(¢punbTpoBaHuUE, BhINAapUBAHKE,
JUCTUIUISALUSL, XpoMaTorpadus).

PackppiBaTh CMBICT H3y4aeMbIX TIOHATHH.
PackpriBaTh poib XUMUU B TIPUPO/IE U
’KU3HU YETIOBeKa, e€ CBI3b C IPYTUMHU
HayKaMHU.

Paznmuuate 94ucThIC BENECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuate pusnveckrne 1 XUMUIECKUE
SIBIICHUSL.

CrnenoBarh anropuTMaM MCIIOIb30BAHUS
AKCIIEPUMEHTAJIbHBIX METO/IOB —
HaOJTIOICHUS U IKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh OOBEKTHI

IpY TIPOBEACHUH JIEMOHCTPAIINNA U
71a00paTOPHBIX OIBITOB M0 H3YYEHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zesieHus CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jielieHnu cMecel (Ha mpumepe
OYHCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIIECTB.

M3yuenune crioco00B pa3aeneHus: cMecei
(C MOMOIIIbIO MAarHUTA).

lIpakmuueckue pabomol:

No 1. TlpaBuna paGoThsl B 1abopaTopuu U
npuéMbl 0OpaIeHus ¢ 1a00paTOPHBIM
000pyIOBaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYUCTKH MMOBAPEHHOMN COJIN)

MpaKTUYECKOi paboThl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOM MOCYI0H U JTab0paTOPHBIM
000pyI0BaHKEM, a TAKXKE IPaBHIIaM
oOpalieHus ¢ XMMUYECKUMU BEllleCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUECH

[IPU BBINIOJIHEHUH TPAKTUYECKOM

pabotsl No 1.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(OPMAIHNIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUUHBIN
amnmapar Kypca XUMUU

1.2.

BemectBa u
XUMHUYECKHE
peaKIu

15

ATOMBI 1 MOJIEKYJIBL. XUMUYECKHE
snemMeHThl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaieHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABa BELIECTB.
OTHOCUTENBHAA ATOMHAS Macca.
OTHOCUTENBHASA MOJIEKYJIIPHAS Macca.
MaccoBas 10715 XMMHAYECKOT0 JJIEMEHTA
B COCJIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUECKUX
pEeaKIuil, ycIOBUS UX IPOTEKAHUSI.
OOBACHATH CYUTHOCTh GUBNYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduuupoBatb XuMmudeckue
peakiuu (110 YUCIy U COCTaBy
pearupyromux u 00pa3yromuxcs
BEIIIECTB).

CocTaBnsiats (GopMyibl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U ONPENEIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIIECTB.
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KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBsi3b KOTMYECTBA, MACCHI
Y YUCJa CTPYKTYPHBIX €IMHUI BEILIECTBA.
Pacuétel no dhopMynamMm XuMHUECKIX
COCIUHEHUM.

Du3NYECKUe U XUMHUYECKUE SIBICHUSI.
XUMHUYECKas peakuus U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MACCHI BEILIECTB.
XHWMHUYECKUE YPAaBHEHUS.
Knaccudukarms XuMUIECKUX peaKIuit
(coenuHeHus1, pa3aoKEeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnveckre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAILIOB U
HEMETAJLJIOB.

OO6pa3siibl BEIIECTB KOJIMUYECTBOM 1 MOJIb.
®duznueckue siBieHus (IJ1aBJIeHUE BOCKA,
TassHUE JIbJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMuyeckue siBJieHusl (TOpeHUE CBEYH,
MPOKAJIMBAHUE MEHOMN TPOBOJIOKH,
B3aMMOJEHCTBUE COJIBI UJIU MeTa

C COJISIHOM KMCJIOTOR).

Habmronenne npru3HaKoB MPOTEKAHUS

PaccraBnsate ko3 PUIIMEHTHI

B YPaBHCHHSAX XUMHUYECKUX PEAKIIHI.
HabmronaTe 1 onmuchIBaThH OOBEKTHI

NPy MPOBEICHUU IEMOHCTpALIUI 1
71a00paTOPHBIX OMBITOB.

[TpoBoaANTE BHIYKCIIEHUS 11O (POpMYyTIam
XUMUYECKUX COCTUHEHUHN U YpaBHEHUSIM
XUMUYECKUX PEAKITUM.

[IpuMeHsTh €CTECTBEHHO- HAYYHbIE
METO/IbI ITO3HAHUS (B TOM YHCIIE
HaOJIOICHNE, MOJICTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE ONEepalUU
MBICITUTEIIbHOMN JIeSITeIbHOCTH
(cpaBHEHuUe, KiaccuuKarims)
BricTpanBath pa3BEépHYThIC MMCbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOPMAIIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTepUaJIOB, FPAMOTHO
YCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHu
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XUMUYECKUX PEaKIUi (pa3ioKeHne
caxapa, B3aUMOJCICTBUE CEPHOU
KHCJIOTHI € XJIOPUAOM Oapusi, HOITy4eHHe
U paznoxenue ruapokcuaa meau (1)
IIpU HarpeBaHUH, B3aUMOJICHCTBHUE
xenesa ¢ pactBopom conu meau (11).
OmnBITHL, WUTIOCTPUPYIOIINE 3aKOH
COXpPaHEHUs MacChl.

Jlabopamopuvie onvimbi:

Coznanue Mozeneit MoJIeKyJ
(ILapocTep>KHEBBIX).

Onucanune GU3NIECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB —
METaJIJIOB U HEMETAJLIOB.
Habmonenne ¢pusnueckux (TuiaBieHue
BOCKa, TasHUE JIbJIa) 1 XUMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE METHON
MIPOBOJIOKH ) SIBJICHUH.

HaOmronenue u onucanue npu3HaKoB
NPOTEKAHUS] XUMUYECKUX PEAKIIUIA
pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEJILHON MOJIEKYJIIPHOM MaCChI
BELIECTB, MOJIIPHOM MaccChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOI'O AJIEMEHTA
1o hopMyJsie COSTMHEHNS,
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB WU IIPOJYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeiilue npeacTABUTEIN HEOPTAaHUYECKUX BelleCTB

2.1

Bo3nyx. Kucnopon.

IHoagarue
00 okcHumax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopoa — anemeHT U nmpoctoe
BelecTBo. Haxoxaenue kuciopoaa

B TIpUpoIe, PU3NIECKUe U XUMUYECKHE
cBoicTBa (peakiuu ropeHus ). OKCUIbI.
[Tpumenenue kucnopoaa. Criocoobl
MOJIY4YE€HHUSI KUCIIOpO/ia B JabopaTopuu u
MpOMBIIIIEHHOCTH. KpyroBopoT
Kucaopoja B mpupojie. O30H —
AITOTPOITHAS. MOIU(DHUKAIINS KUCIOPOIa.
TennoBoit 3¢ heKT XUMUYECKON peakilny,
TEPMOXUMHUYECKHUE YPABHEHUS, DK30-

U SHAOTEPMUYECKUE peakuu. TorImBo:
yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJICHHE MMapHUKOBOro 3¢ dekra,
paspylieHrue 030HOBOT'O CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE ompesieieHne cofaepKaHus
KHCJIOPOJIa B BO3JIyX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL cOCTaBJeHUs! (DOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
pEeaKkuuii C yyacTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3nuecKkue U XMMHUECKHE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
IIOJIYYEHHSI, IPUMEHEHHE U 3HAUCHHE

B [IPUPOJE U KU3HU YEJIOBEKA.
CpaBHUBATh peakIuu TOPEHUS U
MEJIJIEHHOT'O OKUCIICHUS.

OOBICHATH CYLIHOCTh KOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBathb mpaBmiaM 0€30MaCHOM
paboThI B 1ab0OpaTOpUH MPU
MCITIOJIb30BAaHUU XUMHUYECKOU MOCY bl U
000py10BaHMsl, a TAKXKE MpaBUiIaM
OOpalIeHus C TOPIOYMMH BEILIECTBAMHU.
[InaHupoOBaTh U OCYILIECTBIATH HA
MPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoACHCTBHUS BEILIECTB
C KUCIIOPOJIOM U YCJIOBHS
BO3HMKHOBECHUS U MPEKPAIICHUS TOPEHUS
(moxkapa).

Jlabopamopmbwiii onvim:

O3HakomJiieHre ¢ 00pa3iaMu OKCUIOB U
OIIMCAaHUE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCIIOPO/a, U3y4EHUE €r0 CBOMCTB.
Buviyucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpoa U
030Ha Ha OCHOBAHWM aTOMHOM MaccChl
XHMHUYECKOT'0 DJIEMCHTA;

KOJINYECTBA, MacChl BEIlECTBA

10 YPaBHEHUSIM XUMHUYECKHX PEaKITUi

MIPOBOJIUTH HAOJIOACHUS, JIETIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

MIpY MPOBEACHUH JIA0OPATOPHBIX OIBITOB
U TIPAKTUYECKOM paboTHhI.

BbIauciarh KOMM4EeCTBO BEIIECTBA,
00BEM Ta3za o Gopmyam.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpauBarh pa3BEpHYThIE MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha UH(POPMALINIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUUHBIN
amnmapar Kypca XUMUU

2.2

Bonopon. Ilonsitue
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. HaxoxneHnue Bogopoaa

B IIpUpojie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipabliii 006EM ra30oB. Pacuérsl

0 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICI H3y4aeMbIX MOHITUNA
Y IPUMEHSITh 3TU MTOHATHSA TIPHU ONUCAHUU
CBOWCTB BEIIECTB U UX ITPEBPAIICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
(bu3nYecKue U XUMHUYECKUE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €ro MONTY4YEHUs,
MIPUMEHCHHUE.

Cobupatpe npudOp AJIs MOTYIECHHS
BOJIOPOJIA.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHU€ BOJIOPO/IA.
BzaumonencTBre BOgOpoaa ¢ OKCUIOM
meu (ID).

Jlabopamopmuwiii onvim:
B3aumoeincTBue KUCIOT ¢ METaJlaMU.
Ilpaxmuuecxas paboma.

No 4. Tlonydyenue u cobupanue Boaopo/a,
H3y4EHUE €0 CBOMCTB.

Buiyucnenus:

00BEMa, KOIMIECTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH 00BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUHN
ra3oB

JUISL cCOCTaBJIeHUs (POPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKUX
peaKkuuii C yyacTueM BOAOPOA.
BrIuuCIATh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00OBEM Ta3a,
Maccy BellleCTBa;

[IpoBOAUTH pacy€Thl MO YpaBHEHUSIM
XUMHUYECKUX PEAKIIMi: KOJIUYEeCTBa,
00BEMA, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIU TIPOJTYKTOB PEAKIIUH.

CrnenoBath npaBuiiam 06€30MacHON
paboThI B TabopaTopuu Mpu
HCIIOIb30BAaHUU XUMUYECKON MOCYIbI U
o0opy0BaHMs, a TAaKXKE IMPaBHIIaM
oOpallleHust ¢ TOPIOYMMH BEIIECTBAMHU

B OBITY.

[TInaHupoBaTh U OCYILECTBIATH HA
PAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHUS, IENAaTh BHIBOBI
0 pe3yJibTaTaM SKCIIEPUMEHTA.
VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Iloagatue
00 OCHOBaHUIX

dusnyeckue cBoMCTBa BOALI. Boma kak
pacTBOpUTENL. XUMHUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU NOHATHS IIPU OMUCAHUUT
CBOMCTB BELIECTB U UX MPEBPALICHUN.
XapakTepu30BaTh GU3HNICCKUE U
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PactBopsl. Posb pacTBopoB B ipupoae u
B JKW3HU 4esoBeka. KpyroBopot BojibI
B [IpUpOJIe. 3arpsiI3HEHUE TPUPOIHBIX
BoA. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacpllieHHbIe 1 HEHACHIIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB

B BoJie. MaccoBasi 10151 BEIlleCTBa

B pacTBOpE.

Xumuueckuiu IKCnepumenm:

Jlemoucmpayuu:

PacTBOpeHune BELIECTB C pa3anyHOU
PacTBOPUMOCTBIO.

B3anmopernicTBue BOJbI ¢ METAJUIaMHU
(HaTpueM U KaJbLUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOUIBI0 NHAUKATOPOB.
Jlabopamophvie onvimoi
HccraenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMUHOMN
pPacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONpeAeIEHHON MaCCOBOU JI0JIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBiieHue pacTBOpPOB

C OIPENICIIEHHON MAaCCOBOM J10JIEH
pacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTENS B PUPOIHBIX MPOIIECCAX.
CocTaBsTh ypaBHEHHS] XUMHYECKUX
PEAKINN C YHAaCTUEM BOIBI.

OOBACHSTH CYITHOCTh SKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJHBIX BOJI, CIOCOOBI OUUCTKU BObI
OT MpUMecel, MepbI IO OXpaHe BOJ

OT 3arps3HEHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUN
71ab0paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboTHI.

CrnenoBaTh npaBuiiaM 6€30MacHON
paboThI B 1abOpaTOpuu NMpu
UCIOJIb30BAaHUM XUMHYECKOU MOCY/IbI U
0o0opyI0BaHMUs.

[IpoBOAUTE BEIYUCIICHUS C IPUMEHEHUEM
MOHSATHSI «MaccoBasi J0JIsl BEIIECTBA

B pacTBOpE».

BricTpanBath pa3BEpHYThIEC MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHpOpMaINIO U3 yueOHHKA U
CIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Buiuucnenus:
C UCITOJIb30BAHUEM ITOHATHA «MacCOBas
JIOJIsl BEIIIECTBA B PACTBOPE»

WCIIOb30BaTh U3yYEHHBIN MOHATUINHBIN
amnrapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COeIUHEHUH

11

Knaccudukarus HeopraHM4ecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytoiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEpHbIE) U
HecoJieoOpasyromue. HomenknaTypa
OKCUJ0B. PUBHYECKHE B XUMUYCCKHE
cBoOMcTBa OKCHIOB. [loydeHne OKCHIOB.

OcHoBanus. Knaccudukaruss oOCHOBaHMIM:

IEJIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. @uznueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHMUIA.
[TonydyeHue OCHOBaHUI.

Kucnotsl. Knaccuduxarnus Kucior.
Homenknarypa kucnor. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIIOT. Psiy
aktuBHOCTU MetaiuioB H.H. bekerosa.
[Tomyyenue Kucior.

Comun. HomeHkiarypa coJiei.
Pu3NYECKUE U XUMUUECKUE CBOMCTBA
couieid. [lomydenue conen.
['eHeTnueckas CBsI3b MEKY KJIACCAMHU
HEOPraHWYECKUX COCTMHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nzydaemsoie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBasaTh (HOpMYJITBI OKCUIOB, KUCTIOT,
OCHOBaHUM, COJIeH 1 Ha3bIBaTh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporao3upoBaTh CBOKWCTBA BELIECTB

Ha OCHOBE OOIIMX XUMHUUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISIPHBIE YPaBHEHUS
pEaKIMi, UUTFOCTPUPYIOIIMNX
XUMHUYECKUE CBOICTBA U CIIOCOOBI
IIOJIYYEHHSI BEIIECTB U3YYEHHBIX
KJIACCOB/TPYIII, a TaK¥Ke
MOATBEPKAAFOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEXKI1Y HUMH.
[Tpon3BONUTH BBIYMCIICHHS

[0 YPaBHEHUSIM XUMHUYECKUX PEAKIIHI.
[InanupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOAEHUS,
JIeNIaTh BBIBO/IBI IO pE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa31bl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIaCCOB HEOPTAHMYECKUX
BELIECTB.

Jlabopamopnvie onvimol

OmnpeneneHne pacTBOPOB KUCIOT U
HIEeJIOYEH C MOMOILbI0 UHANKATOPOB.
N3yuenue B3anMOAEHCTBUS KUCIOT

C METaJUIaMH, PEAKLINA HENTPAIN3ALUU.
B3anmoneiicTBue pactBopa cepHOU
KHCIIOTHI ¢ okcuaoM Menu (11).
[TosryaeHre HEpacCTBOPUMBIX OCHOBAHHM.
BrITecHeHrEe 0THOrO MeTauia Ipyrum
U3 pacTBOpa COJIN.

Ipakmuueckas paboma

Ne 6. Pemenune skcniepuMeHTAITbHBIX
3a7a4 1o reMe «BakHelime Kiacchl
HEOPraHUYECKUX COCAUHEHUIN.
Boruucnenus:

110 YPABHEHUSIM XUMHUYECKON PEAKLUU:
KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
IIPOAYKTOB PEAKIUU

pabor.

CnenoBatb npaBuiaM 0e30MacHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAHUH XUMUYECKON
MOCY/Ibl U 000PYIOBAHUSI.

BricTtpauBars pa3BEpHyThIC IMCHMEHHBIE
U YCTHBIE OTBETHI C OIOPOU

Ha HHQpOpMaIHIO U3 y4eOHUKA U
CIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUMHBIN
anmnapar Kypca XuMHH

Hroro no pazneny:
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Paznen 3. Ilepuonuueckuii 3akoH u Ilepuonuueckast cucrema xumudeckux 3jemMeHToB /I. U. MengeaeeBa. CtpoeHnue

aToMOB. XUMH4YecKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PE€aAKIIHH

3.1 | [lepuoanueckuii
3aKOH U
Ilepuoanueckas
cucreMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

. . Menpeneena.

7

[lepBbie MONBITKU KiIacCU(UKAIIUN
XUMHUYECKUX 351eMeHTOB. [loHsTHE

O IrpyNIax CXOAHBIX 3JIEMEHTOB
(LIETOYHBIE U IIET0YHO3EMETBHBIE
MeETalIbl, FaJOre€Hbl, UHEPTHBIE T'a3bl).
DneMEeHTBI, KOTOpPbIE 00Pa3yroT
am(poTepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnueckuii 3akoH. [leprnognueckas
CUCTEMA XUMHYECKUX DJIIEMEHTOB

J.N. Menneneesa. KoporkonepnoaHas u
JUTMHHOTIEPHOIHASL (POPMBI
[lepuoanyueckoit CUCTEMbl XUMUUYECKUX
anemenToB JI.11. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUA CMBICIT
MOPSIIKOBOI'O HOMEPA, HOMEPOB IEproAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CoCcTaB aTOMHBIX
anep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000I0YEK aTOMOB TIEPBBIX
20 XUMHYECKUX AIIEMEHTOB
Ileproarueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHUYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS pajnyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHaA.

OnuceiBaTh CTPOCHKUE TaOIUIIBI
«Ilepnoanueckas cucreMa XUMAYECKHUX
aneMmeHToB (.. MenaeneeBay.
MopnenupoBarbk CTpOCHHE aTOMa,
SHEPreTUYECKUX YPOBHEN U MOAYPOBHEU
IIPY IOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypauil U AIEKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHsATh PU3UYECKU CMBICIT
ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA
Y TPYIIIBI JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KWW, KaJIbLIUN
Y UX COCIUHEHUS IO TTOJIOKEHUIO

B [Iepnognueckon cucreme

J.11. Mennaeneena.

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB XUMHUUYECKUX
AJIEMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COEMHEHUI

B MPEICNIaX MaJIbIX EPUOJIOB U TJIABHBIX
MOATPYIIL C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITMYECKUX
CBOICTB I10 TPYIIIIaM U TIEPUOJIaM.
3nauenue [lepuoanueckoro 3akoHa u
[lepuoandeckoit CuCTeMbl XUMUUYECKUX
AJIEMEHTOB JUIsl PA3BUTHUSI HAYKU U
npaktuku. [[.1. MeneneeB — yu€Hblii U
TPaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBie THAPOKCHIA [IMHKA

C paCTBOpaMM KHUCJIOT U IIEI0UYECH.
MopenrpoBaHue CTPOCHHS MOJIEKYII
IIPU TTOMOILM PUCYHKOB, MOJIEIIEN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamopnvie onvimul

O3HakoMJieHHE ¢ 00pa3liaMi METAILIIOB U
HEMETAILJIOB

VYuyacTBOBaTh B COBMECTHOU paboTe

B [1ape WJIN IpymIe.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha uH}OpMaIINIO U3 YUeOHUKA U APYTUX
VMCTOYHHKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxucnIuTEeIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajenTHas
(mossipHast U HEMOJIApHAs ) CBS3b.
DJIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
sneMeHToB. MonHas cBsI3b. CTerneHb
okuciaeHus. OKUCINTENLHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3ydaeMbIX ITOHATHH.
Onpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUMU.

MonenupoBaTh CTPOEHHUE MOJIEKYJT

IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuUCIHUTENN U BOCCTAHOBUTEH.
XHUMUYECKUH IKCTIEPUMEHT: N3yYEHNE
00pa3IloB BEIIECTB METAIIIOB U
HEMETAaJJIOB, B3aUMOICUCTBUE
TUJPOKCHUA IIUHKA C PACTBOPAMU KHUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUsI, COSAMHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemonucmpayuu:

OMNBIThI, WILTIOCTPUPYIOLINE IPUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuit (ropeHue, peakiuu
pa3noXKEeHUs, COEUHEHHS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (POPMYJI BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiuii.
OrnpenensiTh CTENEeHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (popmyniaM u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COE€IUHEHUH MO CTEIICHU OKHUCIICHUS
aTOMOB XMMHYECKHX DJIEMEHTOB.
OrnpenensiTe OKUCIUTEINb U
BOCCTAHOBHUTEIIB. PaccTaBisaTh
KOA(DPUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAaHOBUTEILHBIX
pEeaKril METOJIOM SJIEKTPOHHOTO
OanaHca.

HabromaTe XMMHYECKHE ONBITHI

10 TUTaHY, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT g co3manus
MOJIEJIEN, TTIOJATOTOBKU MTPE3EHTALIUM,
JIOKJIAJI0B I10 TEME.

BricTpauBarh pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OMOPO Ha
uHopMaInio U3 yaeOHUKa U APYTHX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no pazneny 15
Pe3epBHOE Bpems 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM Conepxxanue o0ydeHust
n/m 4acoB oOy4arommxcs

y4eOHOI0 mpeIMeTa

Pa3znen 1. BemecTBo M XUMH4YeCKHE PeaKIUM

1.1

[ToBTOpEHUE N
yri1yOJieHue 3HaHUuN
OCHOBHBIX pa3JleNioB
Kypca 8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHCTEMa XMMHUYECKHX IJIEMEHTOB

J.1. MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLHs U X
COCJIMHEHNH B COOTBETCTBUH

C MOJIO)KEHUEM DJIEMEHTOB

B [leprognueckoi cucremMe u CTPOCHUEM
X aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMHUYECKOM
CBsI3U. THUIBI KPUCTALIMYECKUX
PEWETOK, 3aBUCUMOCTDb CBOVCTB
BEILIECTBA OT TUMA KPUCTATIIMYECKOM
PELIETKU U BU1A XUMUYECKON CBA3U.
Kiaccudukarus u HoMeHKIIaTypa
HEOPraHWYECKHX BEIIECTB. XUMUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHEHUI, T€HEeTUYECKas CBI3b
HEOPraHWYECKHUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX MOJIOKEHUIO B [leprnoanueckou
cucreme /1. 1. Menneneena.
KnaccuduuupoBaTs 1 Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA N3YYEHHBIX
KJIACCOB.

OnuceIiBaTh O0IIME XUMUYECKUE
CBOMCTBA BEUIECTB Pa3JIMUYHBIX KJIACCOB,
MOATBEPKIaTh CBOKMCTBA PUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIu.

OnpenensiTh BUJI XUMHUECKOUN CBSA3U U
THUIl KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BEUIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpauBarh pa3BEpHYThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha MHQPOPMAIIHIO U3 Y4eOHUKA U
CIIPABOYHBIX MaTE€PUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O03HAKOMJICHHE C MOJICJISIMU
KPUCTALIMYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
Y HeMeTaJuIoB (TpaduTa u aamasa),
CJIOKHBIX BEUIECTB (XJIOpU/Ia HATPHUSI)

VCIIOJIb30BATh U3YYEHHBIN ITOHATHIHBIN
amnmapar Kypca XUMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHUYCCKHX
peaKuin

Knaccudukanus XuMUYeCKUX peakiui
[0 Pa3IMYHbIM MPU3HAKAM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, IO TEIJIOBOMY (D (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

10 00OPaTUMOCTH, IO Y4aCTHIO
KaTaJim3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHE YPABHCHHUS.
[ToHsITHE O CKOPOCTH XUMUUYECKON
peakuuu. [lorstue 06 0OGpaTUMBIX

U HEOOPATHUMBIX XUMUYECKUX PEaAKIIHSIX.
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@aKTOpBI, BIMSIOMINE HA CKOPOCTh
XUMHYECKOH peakiliy U TOJOKEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATUN
Y IPUMEHSTH 3TU MOHSATHS TIPU ONUCAHUU
CBOWCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XuMHUYECKHE
PEaKIUU 10 PA3TUYHBIM TPU3HAKAM.
VYcranaBauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON PEeaKIuU OT pa3IudHbIX
(dhakTOpOB.

[TIporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIlCHUN
B Pa3JIMYHbBIX YCIOBUSIX.

Onpenensars OKUCIUTEND U
BoccTanoBuTesb B OBP.

CocCTaBJIATh JIEKTPOHHBIN OajaHC
peaKkum.

[Ipou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1ape WM Tpymie.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIC
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peakinu, AICKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuii ¢ UCIIOIH30BAHUEM METO/1a
AJICKTPOHHOTO OaiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

NccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOUN PEAKIIMU OT BO3ICHCTBUS
pa3IUYHBIX PAKTOPOB.

OnbITHI, WLTIOCTPUPYIOIIUE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiuuu
pa3IoKEHUs, COSAMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACChI
peareHTOB UJIM IIPOYKTOB I10
YPaBHEHUSIM XUMHUYECKUX PEeaKIuil

Y YCTHBIE OTBETHI C OMIOPOU

Ha uHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN OHATUWHBIN
amnmnapar Kypca XUMUHU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOTUTUIECKON
TUCCOLMALNN. DJIEKTPOJIUTHI U
HEAJEKTPONUTHL. KaTHOHBI, aHMOHBI.
Mexanusm quccoumranyy BEIeCTB

C Pa3IMYHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenb aucconuanuu. CUIIbHBIC
U craObie AIIEKTPOIIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICT N3y4aE€MbIX TOHITHH,
a TaK)K€ CMBICII TEOPUU
JIEKTPOJIUTHUECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, Pa3InyaTh cJIa0ble U CUIIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALAN
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MPOTEKAHMS PEaKI[Mi HOHHOTO 0OMEHa,
MOJTHBIE M COKPAILEHHBIC HOHHBIC
ypaBHEeHUs peakiuidi. CBONCTBA KUCIIOT,
OCHOBAHHUM U COJICH B CBETE
MPEACTaBICHUN 00 AIEKTPOIUTUYECKOM
nuccoranuu. KauecTBeHHbIE peakiuu
Ha UOHBI. [IoHsATHE O TUAPOIU3E COTIEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JTHACCOITHAIIY KUCIIOT, IIEII0YCH

U coJiel (BO3MOXKHO MCTIOJIb30BaHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOUTHE TPU3HAKU
IPOTEKaHUS peaKIuii HOHHOTO 0OMeHa
(oOpa3oBaHme ocajKa, BbIJICIICHUE Ta3a,
oOpa3oBaHuUE BOJIbI).

PacniozHaBaHne HeOpraHUYECKUX
BEIIECTB C IMMOMOIIbI0 KaUY€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopmuwiii onvim:

N3ydyenne npu3HakoB MPOTEKAHUS
peaKiiu MOHHOTO 0OMEHa B pacTBOpax
3JICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKA,

BBIICJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).

IIpakxmuueckas paboma:

KHCJIOT, IIEJIOUCH U COJIeH, ITOJIHBIC U
COKpaIlI€¢HHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIil HOHHOTO OOMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMKA TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0IHNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPUH DJIEKTPOJIUTUYECKOM
JMCCOIMALINK; TTIOATBEPKIATh CBOMCTBA
puMepaMu MOJIEKYJISPHBIX K MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiars sxcniepuMeHTaIbHBIC 3a]a41

10 TEME.

[InaHupoBaTh U OCYLIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
palboThI B TabopaTopuu Mpu
HCII0JIb30BAHUU XUMUYECKOU MOCYbI U
00opy0BaHMUs.

[IpoBOANTH BEIYUCIECHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviuucnenusa:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKLIUN

B TIape WK TPYTIIIE.

BricTpanBaTh pa3BépHyThIEC TMCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAIIHIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNutepuera

Hroro no pazneny

17

Pa3zgen 2. HemeTa/lIBI M UX COeTUHEHUA

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

OO0mr1ast XxapaKTEPUCTHKA TAJIOT€HOB.
OcoOeHHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIE CTENEHU OKUCIICHUS.
Crpoenue u pusnueckue CBOMCTBA
MPOCTHIX BEILIECTB — TAJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICUCTBHE C METAJIJIAMH,
HEeMeTaJlJIaMU, 1eJI0UYaMHu ).
XnopoBogopoi. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
IpuMeHeHue. Jlercteue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxnenmue xJopuabl 1 X HAX0XKICHUE
B IIPUPO/IE.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbITh, OTpakaroniue Gu3nuecKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
COeIMHEHU (BO3MOKHO MCIIOJIb30BaHUE

OOBsACHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIOB U X
COEIMHEHNH B IIPENEIIax MajbIX
NIEPUOJIOB U IJIaBHBIX MOATPYIIT
[leproau4yeckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOEHUSA UX
aTOMOB.

XapakTepu3oBath GU3MIECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPOAA,
XJIOPHJIa HATPHS), CIIOCOOBI UX
NOJIY4YEHHUsI, IPUMEHEHHE U 3HAaUCHUE

B IIPUPOJIE U KU3HU YEIIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBatTh U OCYILIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JieN1aTh BBIBOABI IO Pe3yJIbTaTaM
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BUJICOMATEPHUAJIOB).

O3zHakomiieHHE ¢ 00pasiiaMu XJIOPHUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3yuenne CBOMCTB COIAHON KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKITuit
Ha XJIOPUJ-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonydyeHue coONSTHON KUCIIOTHI,
W3y4EeHUE €€ CBOMCTB.

Boviuucnenusa:

10 YPaBHEHUSM XUMHYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

SKCIIEPUMEHTA ITPU NPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTOIb30BAHUN XUMUYECKON
HOCYZIbl 1 00OPYAOBAHUS.

BricTpauBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha WH(OPMAIHIO U3 yUeOHUKA U
CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
UCIIOJIb30BATh U3YYEHHBIN MOHATUNHBIN
anmapar Kypca XuMuu

2.2

O6mas
XapaKkTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ cCoeqUHEHU

OO6mras xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCJICHUS.

Crpoenue u pusznueckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIIOPOIa U CEPHI.
AnoTponHbie MOAUGUKAIIUA KUCTIOpOa
U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, cTpoeHue, pu3ndecKue u
XHMHUYECKUE CBOMCTRBA.

OxcHbI Cephl KakK MPeCTaBUTEIH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusnveckue u
XUMHUYECKHEe CBOMCTBA (00IIHE KaK

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 2JIEMEHTOB
VIA-rpynmnsl U X COEAUHEHUN C YUETOM
CTPOEHHUSI UX AaTOMOB.
XapakTepusoBarb PU3NUECKUE U
XUMHUYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCAUHEHUMN
(cepoBozIOpOa, OKCHIOB CEPBI, CEPHOU
KHCJIOTBI, CYJIb()aTOB), CIIOCOOBI X
MOJIYYEHUS, MPUMEHEHNE U 3HAUCHUE

B [IPUPO/JIC U )KU3HU YEJIOBEKA.
OnpenensaTe HATMYKUE CYNIb(PaT-HOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTh IKOJIOTHUECKUX
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MpeACTaBUTEIIA Kiacca KUCIIOT U
cnernupuyeckne). XMMHUYECKUE PEaKIui,
JeXKale B OCHOBE MPOMBIIIEHHOTO
crocoba Mmoy4yeHus CepHOM KUCTOTHI.
[Ipumenenue. Conu cepHOU KUCIIOTHI,
KaueCTBEHHAs peakilus Ha Cyab(aT-uoH.
Haxoxnenune cepbl U €€ COeIMHEHUI

B IIpUpoJie. XUMUYECKOE 3arps3HEHUE
OKPYKaIOIIEH Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXKIH, 3aTPSI3HCHHE
BO3/1yXa U BOAOEMOB), CLIOCOOBI €ro
MpeAOTBpAILCHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3liaMu Cephl U €€
COEIMHEHUAMU (BO3MOYXKHO
HCII0JIb30BaHHUE BUIEOMATEPUAJIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noj AeiCTBUEM
KOHLIECHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Jlabopamopuvie onvimol:

N3yyeHne XUMUYECKUX CBOMCTB
pa30aBJICHHOW CEPHON KUCIIOTHI.
[IpoBeneHre KaYeCTBEHHON peaKkIuu Ha
cynb(har-uoH 1 HaOJ0/IeHNE TTPU3HAKa
€€ MPOTEKAHUS

poOJIeM, CBSI3aHHBIX C IEPepadbOTKOM
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBISATh

Ha MPAKTHUKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
DKCHEPUMEHTA.

CnenoBath npaBuiiaMm 6€30mMacHoOM
paboTHI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYAOBaHUS.

[Tpou3BOUTH BHIUMCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh IPHU BBITOJHEHUT
y4eOHBIX 3aJIaHUI TEKCThl yUeOHUKa,
CIIpaBOYHBIE MaTEepHUabl
(ITeproguuecKkyro CUCTEMY XUMHYECKUX
anemenToB J. . MeHnneneea, Tabauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHHI U
COJIEM B BOJIE, DJIEKTPOXUMUYECKUH PAJL
HaNpsLDKEHUI METAILIOB).

Hcnonbs30BaTh P BBIOJIHEHUU
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEI0BATENBCKON JIESITEIIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COJIEPHKAHUS, CIPABOYHBIC
Marepualsl, pecypcol IHTEpHETa
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2.3

Oobmas
XapaKTepUCTUKA
XUMUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO0mr1ast XapaKTEPUCTHKA IIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHCJICHHUSI.

A30T, pacCIpoCTpaHEHUE B PUPO/IE,
(du3nUecKre 1 XUMHUIECKHUE CBOWCTBA.
Kpyrosopot a3zora B mpupoze.
AMMMaK, ero pu3n4ecKkue 1 XuMHIeCKHe
CBOWCTBA, MOJy4EHUE U TIPUMEHEHUE.
Conu aMmMOHMS, UX PUBNIECKUE U
XUMUYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakmus Ha HOHBI
aMMOHHUSI.

A3OTHas KMCIIOTA, €€ MOoTy4YeHue,
dusznuecKkre 1 XMMUYECKHE CBOWCTBA
(obmImre Kak mpejcTaBUTENs Kiacca
KHUCJIOT U CIIeU(PUIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yno0peHuil. XUMU4YeCKoe 3arpsisHeHne
OKPYKAaloIlIEN Cpeaibl COEAUHEHUSIMA
a30Ta (KUCIIOTHBIC TOXKIH, 3arPSI3HCHUE
BO3/TyXa, TTOYBHI U BOJTOEMOB).
®docdop, amnoTponHbie MOAUGUKAITAN
docdopa, puznueckrue U XUMHIECKHE
coiictBa. Okcun dhocdopa (V) u
docdopHas kucnora, puzndecKkue u

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YU4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHUE CBONCTBA MTPOCTHIX BEIIIECTB
azota u ocopa 1 UX coeTMHEHU N
(amMuaka, coyieii aMMOHUSI, a30THOU
KHUCIIOTHI, HUTPATOB, okcuaa Gocdopa (V)
u hochopHOIT KUCTOTHI, pocdaToB),
CIIOCOOBI UX TIOTYYCHHUSI, MPUMECHECHHE U
3HAYEHWE B MPUPOC U )KU3HU YECIOBEKA.
OmnpenensTe HOHBI aMMOHUSA U (pocdat-
MOHBI B PaCTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKIEHUEM
coeMHeHui a3ora u dpocdopa

B OKPYXKaIOLIEHN cpelie.

[nanupoBaTh U OCYHIECTBIATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHNS,
JIeNaTh BHIBOBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH TIPOBEACHUHT
71a00pPaTOPHBIX OMBITOB U MTPAKTUIECKOMN
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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XUMHUYECKUE CBOKCTBA, MOJTYYCHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHuE ¢ (PU3UUYECKUMU
cBoiicTBamu azora, pocdopa

U UX COEIMHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3HakomIIeHHEe ¢ 00pa3laMy a30THBIX U
dochopHbIX yrnoOpeHuil.

[Tonydenue, cobnpanue, pacrio3HaBaHUE
Y U3Y4EHHE CBOWCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
a30THOW KHUCJIOTHI C MEJIbIO (BO3MOKHO
MCITOJIb30BaHUE BUIECOMATEPUATIOB).
Jlabopamopuvie onvimol:

[IpoBeneHne Ka4eCTBEHHBIX PEaKITuit
Ha MOH aMMOHHUs U ¢ocdaT-uoH, U
U3Yy4YEeHHE MPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, N3y4eHHE
€ro CBOKCTB.

Buviuucnenusa:

M0 YPaBHEHUSAM XUMHUUYECKUX PeaKIui

IIPU UCTOJIb30BAHUNA XUMUYECKON
HOCYZIbl 1 00OPYAOBAHUS.
[Tpon3BOINUTH BBIYNCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh Npy BHIIOJHEHUH
y4eOHBIX 3a/IaHUN TEKCThl yueOHHUKa,
CIIPAaBOYHBIE MaTEpUAIbI
(MEepHOaUYECKYIO CUCTEMY XUMHUECKHUX
anemenTtoB JI. 1. MenneneeBa, Tabauiry
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN ST
HaINPsHKEHU METAIIJIOB)
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2.4

Ob6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
I[VA-rpynmsl.
Yrnepon u
KPEMHUU, U UX
COCIMHEHUS

OO6m1as xapakTepUCTHUKA HJIEMEHTOB
IVA-rpynmnbsl. OcOO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCIICHUS.

VYraepon, aloTpoInHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusznueckre 1 XMMHUYECKHE CBOMCTRA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yrieponaa, ux Gu3NIecKue u
XUMHUYECKHE CBOMCTBA, JICHCTBUEC

Ha YKMBBIC OPraHU3MBbl, TTOJIYYEHUE U
NPUMEHEHHUE. JKOJIOTHUYECKUE
po0JIeMBbl, CBS3aHHBIC C OKCHIOM
yriepoaa (1V), runoresa riodanbHOTO
MOTETJICHUS KIIMMAaTa, TapHUKOBBIHA
adexr.

YTroapHas KMCIIOTa U €€ COJIM, UX
dusnyueckre 1 XMMUYECKUE CBOMCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KadecTBennast peakius Ha KapOoOHAT-
noHkbl. Mcnonb3oBanne kapOOHATOB

B 6BITy, MCIHUIWHE, IIPOMBIIIJIICHHOCTHU U

CEJIbCKOM XO3SIMCTBE.
IlepBoHauagbHBIC TTOHSATHS

00 OpraHMYecKHX BEIIEeCTBaX Kak

0 COeIMHEHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 UX COEIMHEHUM C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEpOa U KPEMHHUS U UX COCIMHEHUIN
(OKCHIIOB yriaepo/a, yrojlbHON KUCTIOTHI,
KapOOHATOB, OKCH/Ia KPEMHHUS,
KPEMHHUEBOM KHCIIOTHI, CUIIMKATOB),
CrocoObl UX MOTYYEHUS, MPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEJIOBEKA.
OOBACHATH NPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COCIMHEHUN YIJIEPOJIa U KPEMHUS.
OmnpenensTh KapOOHAT- U CUITUKAT-UOHBI
B pacTBOpeE.

OOBSICHATH CYLTHOCTb 3KOJIOTMUECKUX
po0OJieM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKHACIIOr0 ra3a B OKpYXarole cpee.
[TonTBepkaTh OCOOEHHOCTH COCTaBa
OpPraHMYECKUX BEILECTB PUMEpaMu
IPOCTBHIX COETMHEHHUI (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIULEPHH,
YKCyCHasi KUCJI0Ta), B3aUMOCBSI3b
HEOPraHMYECKUX COCIUHEHUN yIIIepoia U
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ATUJIEH, alleTUJIEH, 3TAHOJ, [JIULIEPUH,
YKCYCHAsl KUCJIOTa).

[IpupoaHbIe NICTOYHUKY YTIIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTku (OEH3HH),
UX POJIb B OBITY ¥ TIPOMBIIIJICHHOCTH.
[ToHsiTHE 0 OMOIOrUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBojgax —
Y WX POJI B KU3HH YETIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUN.
Kpemnuii, ero pusnyeckue u
XUMUYECKHE CBOICTBA, MOJTyYeHUE U
npuMmeHeHue. CoeTMHEHHS] KPEMHUS

B ripupoie. OO01re npeacTaBICHHs

00 okcune kpemuus (V) u kpemHuEBOIM
KHCIIOTE.

CuiiKatel, X UCIIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH.
Baxnenmme cTpouTenbHbIE MATEPUAIIBL:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobmeMbr 6e30macHoro
WCIIOIb30BaHUsI CTPOUTEIBHBIX
MaTepuagoB B MOBCEAHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpuCTaTHYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OmnuceIBaTh poJib OEIKOB, KUPOB U
YIIEBOAOB B ) YHKIIMOHUPOBAHUH JKUBBIX
OpPraHu3MOB, COCTaB IPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOAOB, UX POJIb

B OBITY ¥ TIPOMBIIINIEHHOCTH.

[TpoBOIUTE BBIYKCIIEHUS 110 YPABHEHUSIM
XUMUYECKUX PEaAKIIH.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIEPUMEHTA IIPU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MIPAKTUIECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOJTb30BAHUU XUMUYECKOM
nocyzbl U 000pYyA0BaHUS.

Hcnonb30BaTh NpU BBITTOJTHEHUH
y4eOHBIX 3a/1aHUN TEKCThI Y4eOHUKA,
CIPaBOYHbBIC MaTEPHAIIBI
(ITeppoguveckyro cUCTEMY XUMUYECKUX
sanemenToB /. . Menneneesa, Tabauiy
pacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
coJIei B BOJIE, DJIEKTPOXUMHUUECKUH psifl
HaIpsHKEHU METaJIoB)
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anmasa, rpadurta, QysuiepeHa.
O3HaKoOMIJIEHHE C TIPOIIECCOM aACcopOIuu
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MPOTUBOTa3a.

O3HakoMJIEHUE C TPOYKIUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuarnbl: CUTUKATHAS
IIPOMBIIIEHHOCT ).

Mopenu MoJIeKyJl OpPraHuYeCKUX
BEILIECTB.

Jlabopamopmubiii onvim:

[Tonydenue, cobrpanue, pacrio3HaBaHUE
Y W3y4YEHHE CBOMCTB YIJIEKUCIIOrO Irasa.
[IpoBeneHre KaYEeCTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHHE MPU3HAKOB MX MPOTEKAHUSI.
IIpakmuueckue pabomol:

No 4. TTonydeHue yriieKucioro rasa,
U3Y4YEHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxHeimme HemeTamibl
U UX COCIUHEHUS»

Buiuucnenus:

110 YPAaBHEHUAM XUMUYECKUX pEaKIuid

Hroro no paszneny

25
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Pa3znea 3. MeTa/sibl M UX COeIMHEHUSA

3.1

OO01ue cBOMCTBA
METAJLIOB

4

OO0m1as xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxxenus B [leppuonnueckoi cucreme
XUMUYECKUX IJIEMEHTOB

J.1. MenaeneeBa u CTpOEHUsI aTOMOB.
Crpoenue MetaiioB. MeTtanandeckast
CBSI3b M METAJTUYECKast
KpUCTAIITUYECKasl peHIETKA.
DNEeKTPOXUMHUUECKUH Psiji HAPSHKEHUN
MeTaioB. @U3NYECKre U XUMUYECKUE
cBoOCcTBa MeTaiioB. O0IIHE CIIOCOOBI
nonaydeHus metamwio. [lousTue

0 KOPPO3UU METAJJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHNE B OBITY U
MIPOMBIILIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUJIABOB.
N3ydenue pe3yabTaToB KOPpO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPHUAJIOB).

Jlabopamopuvie onvimol:
O3HakoMJieHHE ¢ 00pa3liaMu METaUIOB U
CIUTaBOB, UX (PM3MUECKUMU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHN
Y TIPUMEHSTB 3TH TIOHSITHSI TIPY OTTUCAaHUHU
CBOWCTB BELIECTB U UX IIPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJUIOB ¥ UX COSAMHEHUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHUE METAJUIOB,
oOuue pu3ndecKkue 1 XUMUIEeCKUe
CBOICTBa METAJLIOB.

XapakTepu30BaTh 00IIHE CITOCOOBI
MOJTYYICHUSI METAIIJIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
WCIIOJIb30BAaHUHM XUMHYECKOU MOCY/IbI U
00opy10BaHMS.

[Tpon3BOAUTH BBIYUCICHUS

10 YPaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJIMH U3 PEareHTOB COJCPKUT
MIPUMECH.

VYu4acTBOBaTh B COBMECTHOU paboTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh MpH BBITIOJTHCHUH
y4eOHBIX 3a/IaHUM TEKCThI YUeOHUKa,

47



denepanpHas padouas nporpamma | Xumusi. 8—9 knaccel (0a30BbIid YPOBEHB )

Buviyucnenus:

110 YPAaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MpUMECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cucTEMy XUMUYECKUX
anemenToB J1. 1. Menneneesa, Tabiuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
COJIEUN B BOJIE, DJIEKTPOXUMUYECKUN PslL
HaIPsLDKEHU METaIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlenouynbIE METAIIIBL: MOJIOKEHHUE

B [leproanueckomn cucTeMe XuMUYEeCKUX
anemeHToB J[.1. MenneneeBa, ctpoeHue
HX aTOMOB, HAXO0XJICHUE B MPUPO/IE.
duznyeckre 1 XUMUYSCKHE CBOIMCTBA
(Ha nmpumepe HaTpus U Kanus). OKCUAbI
Y TUJPOKCHUIBI HATPUS U KAJIHSL.
[IpumeHeHne MET0UYHBIX METAIUIOB U UX
COEJTMHEHUH.

[llerouHO3EMENBHBIEC METAIIbI MAarHUM 1
KaJbIUW: TTOJ0KeHue B [leproanyeckon
CHUCTEME XMMHUUYCCKUX DJIIEMEHTOB

.. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoXJieHue B pupojae. Gru3nyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kainbpus. Baxkaenme coe TMHEHNUS
KaJIbIUs (OKCUT, TUIPOKCHUJI, COJIN).
JKécTkocTh BOJIBI M CIOCOOBI €€
YCTpaHEHHUSL.

ATIOMUHUI: TTIOJ0XKCHNUE

B [leproanueckoin cucTeMe XUMUYECKUX

OOBsACHATH 00LIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COEAMHEHUH B Tpymmax

C YYETOM CTPOCHHS UX aTOMOB.
XapakTepusoBarb PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB M UX COCIMHEHUH (OKCHUIOB,
TUJPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIYYEHUS, MPUMEHEHNE U 3HAUCHUE

B MIPUPOJIC U KU3HU YETIOBEKA.

VY cranaBnuBaTh MPUIMHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBA — CBOMCTBA — NMPUMEHEHUE —
Ha IPUMEPax U3y4yaeMbIX BEIIECTB.
Pacnio3naBath ¢ MOMOIIbIO Ka4€CTBEHHBIX
peaxkuuii HOHbI METAJJIOB: MarHus,
KaJIbIIMs, aTIOMHHMS, [IMHKA, sxkene3a (11)
u xxenesa (1), mexm (11).

JlokazpiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB Y TUJIPOKCHUJIOB aJTIOMUHUS U
IIUHKA.
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snemeHToB JI.1I. MenneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B MPUPOJIEC.
dusznyecKkrue 1 XUMHUYECKUE CBOMCTBA
amroMuHUSA. AMGOTEpHBIC CBOKCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoguueckon
CUCTEME XMMHYECKUX 2JIEMEHTOB

.. MenneneeBa, CTpOEHHE aTOMA,
HaxoXJieHue B pupoje. Pusnueckue u
XUMHYECKHE CBOMCTBA Kele3a. OKCHUJIBL,
ruapokcuasl u conu xxenesa (1) u xxeneza
(1), ux cocTaB, CBOMCTBA U TOJIYICHHE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aNMOICHCTBHUS OKCHIA
KaJIbIMS ¥ HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHHUE BUIEOMATEPUAIIOB).
OkpaivBaHue TJIaMeHU HOHAMU HaTpHs,
KaJIis ¥ KaJablUsl (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPUATIOB)
HccnenoBanue CBOMCTB KECTKOM BO/IBL.
[Iporiecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJICOMATEPHUAJIOB).

Jlabopamopmvie onvimoi.:

IIpoBeneHre KaueCTBEHHBIX PEAKIIUM

Ha UOHBI (MarHus, Kajablus, aTFOMAHHUS,

[InannpoBaTh U OCYIIECTBIATH

Ha [IPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHUS,
JienaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEIACHUU
71a00PaTOPHBIX OMBITOB M TPAKTUUECKUX
pabor.

CnenoBath npaBuiiaMm 6€30mMacHoOM
paboTHI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYAOBaHUS.

[Tpou3BOUTH BHIUMCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B [1ape WM TpyIIIe.

BricTpanBath pa3BEpHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQPOpPMAIIHIO U3 Yy4eOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
VCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMUU
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uHKa, xenesa (1) u xemesa (1), mean
(1), onrcanue MPU3HAKOB X
MIPOTEKaHMUSI.

Hccnenosanue aMpoTepHBIX CBOMCTB
TUAPOKCHUA ATFOMUHUS U THIPOKCHUA
IIUHKA.

IIpakmuueckue pabomol:

Ne 6. JKécTkocTh BOABI 1 METOAEI €€
YCTpPaHEHHUSI.

Ne 7. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxxHenmume MeTauuibl U
UX COCTUHEHUS.

Boruucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEAKIIUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE
WJIU COZIEPKUT MIPUMECH;

MAacCOBOM JI0JIM BbIXOJIa TIPOTYKTA
peakiuu

Hroro no pazneny 20

Pa3znen 4. XuMus u okpyxawias cpena

4.1 | Xumus u 3
OKpY’Karomas cpejia

BemecrBa u Marepuansl B IOBCEAHEBHON
KW3HU 4enoBeka. besonacHoe
WCMOJIb30BAHUE BEMIECTB U XUMHYECKUX
peaxuuii B ObITy. [lepBas momorrs mpu
XUMHUYECKUX OKOrax U OTPABIICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYIKAIOLLEH
cpenbl (IpenesibHasi AOMyCTUMAs

XapakTepu3oBaTh POJib XUMHUHU

B PA3JIMYHBIX cepax ACSITEITLHOCTH
JIF0JICH, OCHOBHBIC BEIIIECTBA U
MaTepHuajbl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 YeJIOBEKA.

OOBSACHATH yCI0BUS 0€30MacHOTO
WCIIOJIH30BAHMS BEIIECTB U XUMUUECKUX
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KOHIICHTpAIMs BellecTB. Posib Xumuu

B PEIICHUH YKOJIOTUUECKUX TIPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepraioB
(cTekJ10, CIIaBbl METAJIOB, MOJIMMEPHBIE
MaTrepuaibl)

peakuuii B ObITY.

AHaIA3UPOBATh U KPUTUYECKH
OIICHUBATh WH(OPMAIINIO O BIUSHUU
MPOMBIIIJIEHHOCTH, CEBLCKOT0 X035I1CTBRA,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYXKAIOILIEN CPEIBI.

YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb

IPU XUMUYECKHUX 0’KOTr'aX U OTPaBICHUSIX.
[Ipuaumate yuactre B 00CYyXJI€HUU
pOo0JIeM XUMHUYECKON U IKOJIOTHIECKOU
HaIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO IPOoOIeME U
MpeJIaraTb BO3MOKHBIE TYTH €€
peLIeHHUS

Hroro o pazueny: 3
PesepBHOE Bpemsi 3
OBILEE YNCJIO YACOB 68
ITO ITPOT'PAMME
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