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denepanpHas pabouas mporpamMma 1Mo ydeOHOMY MpeaMery «XuMus» (0a30oBbIH
ypoBeHb) (mpenMeTHas o0sacTth «EcTecTBEeHHO-HAy4YHBIE TMPEAMETHI») BKIIOYACT
MOSICHUTEIBHYIO 3alUCKY, COJEpKaHNE 00yueHUs, TNIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
IPOTPaMMBbI [0 XUMUH, TEMAaTHUECKOE TNTAHUPOBAHHE.

[TosicHuTenbHas 3amucKka OTpaXkKaeT OOIUE IeNd W 3aJa4d W3YYCHHS XUMUH,
XapaKTEPUCTUKY TCUXOJOTMUYECKUX MPEANOChIIOK K €€ H3YYEHHI0 O0yJaromMMMCS,
MECTO B CTPYKType ydeOHOro IJiaHa, a TaKXKe TMOAXOAbl K OTOOpY COAep)KaHwus,
K OTpeCTICHUIO TUTAHUPYEMBIX Pe3yJIbTaTOB.

Conmepkanne OOyYeHHS PpacKpbIBaeT COJAEpKaTeJIbHBbIE JUHUH, KOTOPHIC
npeuIaratoTcs A 00s13aTEIbHOTO U3YUEHHUS B KaXJIOM KJacce Ha YpOBHE OCHOBHOTO
o01iero ooOpa3oBaHuUs.

[ImaHupyemMble pe3yibTaThl OCBOCHHS TPOTPAMMBI IO XHMHH BKJIHOYAIOT
JMYHOCTHBIE, METalpeMETHBIE pEe3yabTaThl 3a BeCh Nepuoa OOydeHHUsT Ha ypPOBHE
OCHOBHOTO 001ero o0pa3oBaHms, a TaKKe MPEAMETHBIC TOCTIKEHHUS OOYJaroIerocs
3a KaXIbIH TO 00y4eHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTebHOU
IporpaMMbl OCHOBHOro oOuiero oOpasoBanus, npenacraBieHHbix B OI'OC OOO,
a TakKe€ Ha OCHOBE (enepasbHONl paboyeil MmporpaMMbl BOCIHUTAaHUS M C Y4ETOM
KOHIICNIIMKM TpenojaBaHusl y4deOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX
opranusanusax Poccuiickon Oenepaunmu.

[Iporpamma no XxuMuM pa3paboTaHa € IEIbI0 OKa3aHUsI METOAUWYECKON MOMOIIH
YUUTEIIO B CO3JJaHUH paboyeil MporpaMMbl 10 y4eOHOMY MPEIMETY.

[IporpamMma 1o xumMuu Ja€T NMpeACTAaBICHHUE O LENIX, O0IIel cTpaTeruu o0ydeHus,
BOCHUTAHUS W  PAa3BUTUSA  OOYyYalOLIUMXCS  CpPEICTBaMHU  Yy4eOHOTO  IpeIMeTa,
YCTaHABJIMBACT  00s3aTE€bHOE  MPEIMETHOE  COJEp)KaHue,  IpelycMaTpUBacT
pacnpeesieHUe ero Mo KjiaccaMm U CTPYKTYPHUpPOBaHUE IO pa3ziesiaM U TeMaM IIPOrpaMM bl
0 XHMHUH, ONpPENEIseT KOJUYECTBEHHbIE M KAUYECTBEHHBIE XapaKTEPUCTHKU
COJIEP)KAaHUS, PEKOMEHAYEMYIO IIOCIEI0BAaTEIbHOCTh H3YyYEHHUS] XUMUU C Y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEJAMETHBIX CBS3€M, JIOTMKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4aroIMXcs, OMNpeAesseT BO3MOXKHOCTH IpeaMeTa
JUIs peanu3anuu TpeOoBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMN
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUI
K pe3ysibTaraM OOy4eHHs XMMHHM Ha YpOBHE IIeJIed M3y4EeHHs] MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEILHOMN JIEATEIFHOCTH 00YJaromerocs Mo OCBOCHUIO Y4eOHOT0
COJEPIKaHHUS.
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3HaHME XHMMHMHM CIY)XMT OCHOBOH i (OPMHPOBAHHUS MHPOBO33PEHMUS
o0y4arouierocsi, €ro MnpeacTaBICHU 0 MaTepuaibHOM €IMHCTBE MHPA, BAKHYIO POJb
urparoT (HopMHpyeMble XHMHUEH MpEACTaBICHUS O B3aUMONPEBPALICHUSAX HHEPruu
U 00 SBOJIOUMU BEHIECTB B MPUPOAE, O MYTSAX pPEIICHHs TJI00albHBIX MPOOJIEM
YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA — CBIPHEBOW, JHEPreTUUYECKOM, MUIIEBOU
Y DKOJIOTHYECKON 0€30MacHOCTH, MPoOJIeM 3IpaBOOXPAHECHHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH i caMOpa3BUTHS U (POPMHUPOBAHHUS
KyJbTYpbl TUYHOCTH, €€ 001Iel U GYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpPOBAHHWE MBIIIJICHUSI M TBOPUYECKUX CIOCOOHOCTEH
OOy4aroumxcs,  HaBBIKOB ~ UX  CaMOCTOSTENbHOM  y4eOHOM  JeATENbHOCTH,
DKCIEPUMEHTAIbHBIX U HCCIENOBATENbCKUX  YMEHHUH,  HEOOXOOUMBIX  Kak
B IIOBCETHEBHOM JKM3HHU, TaK U B IPOPECCUOHAIBHOM 1€ATEIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYIHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO
B3[JIsiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM 3TAllOM
B (D OPMUPOBAHUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH 00 y4aIOLUXCS;

CHocoO0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAaYYHbIM
3HaHUSM, K MPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE 0Opa3oBaHUE
00 y4aromuxcs.

JlanHbple HampaBieHUss B OOYyYEHUHM XUMHUU OOECHEUMBAIOTCS creuudukon
cofiepKaHusl y4eOHOr o IIpeaMeTa, KOTOPBIH SIBIIeTCS MeAarorndyecky aaanTHPOBAaHHBIM
OTpakeHHueM 0a30BOI HAYKHM XMMHH Ha ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOLIEro 0O0pa3oBaHUsI OPUEHTHUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHUCTEMBbI TEPBOHAYAIBHBIX MOHATHUM XUMHH, OCHOB
HEOPraHMYEeCKOM XMMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATUA OPraHHMYECcKOu
XUMUHU.

CtpykTypa coiepXaHus TpOrpaMMbl MO XUMHHM CQOpPMHpOBaHA HA OCHOBE
CUCTEMHOI0 Noaxozaa Kk e€ uzydeHnro. Couep:kaHue CKIAAbIBACTCS U3 CUCTEMBI IIOHATHM
O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI IOHATUH O XMMHYECKOW pPEaKIIMH.
O0e 3T cHCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMIY MOCIEA0BATEIBHOIO
pa3BUTHA 3HAHUH HA OCHOBE TEOPETUYECKHUX MPEICTABICHUI Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHNS,

Ilepnoamueckoro 3akonHa /.M. MeHaeneeBa kak OCHOBHOT'O 3aKOHAa XUMHH;

YUYEHUS O CTPOEHUM aTOMa U XUMHUYECKOM CBA3H;

MPEICTABICHUN 00 3JIEKTPOTUTUYECKOM AUCCOLMALIMY BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS PaCCMaTPUBAIOTCSA HA OCHOBE AMIIUPUUECKU MOJTYYCHHBIX U
OCMBICJIEHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO YPOBHS K APYromy,
BBIMOJNHSASL (QYHKIMU OOBSCHEHUS U TPOTHO3HPOBAHUS CBOWCTB, CTPOCHUA U
BO3MO>XHOCTEW NMPAKTHUYECKOI0 MPUMEHEHHUS U MOITYYEHUS U3y4aeMbIX BELIECTB.
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OcBoeHue mporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPECTABICHHUS
O XMMHYECKOH COCTAaBJLSIFOLIEH HAydyHOM KApTUHBI MHUpa B JIOTMKE €€ CHCTEMHOU
IPUPO/IbI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAaHHUIO U METOJaM MIO3HAHUS B HAyKe.
N3ydeHne XUMUU MPOUCXOIUT C IIPUBIICUEHUEM 3HAHUH U3 paHEe U3YUYECHHBIX y4eOHBIX
npeameToB: «OKpyxarmuil Mupy, «bronorus. 5—7 knacced» U «PuU3HKa. 7 KIace.

[Ipy m3ydeHHH XUMHHM MPOUCXOIUT (POPMUPOBAHHME 3HAHUN OCHOB XMMHYECKOU
HayKHM KakK o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOH JesSTeNIbHOCTU
YeJioBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJabTypbl. 3afada y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CHUCTEMBbl XUMHUYECKMX 3HAHUNW — Ba)KHEHIIHMX
(bakToOB, MOHATHN, 3aKOHOB W TEOPETHUYECKHUX TOJOKEHUU, IOCTYIMHBIX 00O0OIIEeHUMN
MHUPOBO33PEHUYECKOr0 XapakTepa, sS3blka HayKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM
MO3HAHUS TMpPU HU3YYCHHHM BEIIECTB M XWMHUYECKMX peakuud, B (popMupoBaHUU
U pa3BUTUM TO3HABATEIbHBIX YMEHUW U MX NMPUMEHEHHH B y4eOHO-MO3HABATEIILHON
U y4eOHO-MCCIEOBATEIbCKOM  JESATENbHOCTH, OCBOCHHM TpaBWiI  0€30MacCHOI0o
oOpaleHusl ¢ BeueCTBaMH B MIOBCEAHEBHON KU3HU.

[Ipy u3yyeHUM XUMHH Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS BaKHOE
3HaY€HUE MPUOOPENN TaKUE LIETH, KaK:

(opMupoBaHue MHTEJUJIEKTYalbHO pa3BUTOM JIMYHOCTH, rOTOBOM
K C€aMOOOpa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPUHATUIO pELIEHU,
CIOCOOHOM aJanTUPOBATHCSI K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

HaMNpaBJICHHOCTh OOYYEHHMsI Ha CHUCTEMaTHMYecKOoe MNpUOOIIeHHe O0ydarolmuxcs
K CaMOCTOSITEJIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM METOJaM I103HAHMS,
GbopMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecreyeHue yciaoBHil, CocOOCTBYIOIUX MTPUOOPETEHUIO 00YYAIOIIMMUCS OTbITa
pazHoOOpa3HOM JAESTENIbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB
(KJFOYEBBIX KOMIIETEHLIUI), UMEIOIINX YHUBEPCATIbHOE 3HAUCHHE JIJIS1 PA3IMYHbBIX BUJIOB
NEeATENbHOCTH;

dbopmupoBanue o6mIeH (PYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIC YMEHUIN OOBICHITH U OLICHUBAThH SIBICHUS OKPY)KAIOIIETO MUPA, UCIIONb3Ys
3HaHMUSI U ONBIT, MOJYYEHHBbIC NMPU U3YUYCHUHM XUMUHU, NPUMEHATh MX MPU PEIICHUU
po0JieM B MOBCETHEBHOW KU3HU U TPYOBOM I€ATEIILHOCTH;

dbopMupoBaHue y oOydaromMXcs T'YMaHUCTUYECKHX OTHOIIEHUW, MOHUMAaHUS
LHEHHOCTH XMMHYECKMX 3HAHUWA 7S BbIPAOOTKH HSKOJOTHMYECKH II€JIeCO00pa3HOro
MOBE/ICHMS B OBITY U TPYAOBOM JIESATEILHOCTH B LEISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKarolllel MPUPOTHON CPEBI;

pa3BUTHE MOTHUBALMM K OOYYEHHUIO, CIOCOOHOCTE K  CaMOKOHTPOIIO
Y CAaMOBOCIIMTAHHUIO HA OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO IS U HAMIPABIECHHOCTH JalbHEHIIIEr0 00 ydeHHUs.

OO6miee 4YKUCIO YacOB, PEKOMEHJIOBAHHBIX ISl M3Y4YCHHS XUMHH, — 136 4acos:
B 8 Kilacce — 68 yacoB (2 yaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).
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JIi KaX/10ro Kjlacca MpeaycCMOTPEHO PEe3epBHOE yueOHOE BpEMsI, KOTOPOE MOXKET
OBITh UCII0JIb30BAHO YYACTHHUKAMU 00pa30BaTEIbHOTO Mpoliecca B LEIsIX (OpMUPOBAHUS
BapUATHUBHOM COCTaBJISIIOIIEH COIEPKaHUSI KOHKPETHOU pabouelt mporpamMel. [Ipu s3Tom
oOsi3aTenibHas (MHBapuUaHTHAsl) 4YacTh COJAEp)KaHUA IMpeIMeTa, YCTAHOBJIEHHAs
NpUMEPHOHN paboueil mporpaMMoi, U BpeMsi, OTBOJAMMOE Ha €€ U3y4EeHHE, IOJKHBI ObITh
COXPaHEHBI NOJIHOCTHIO.
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COJEPXXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIC XUMHUYECKHE IOHATHS

[Ipeamer xumun. Posib XuMuUM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK. Tena u
BelecTBa. GU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BenlecTB. [lonsTrue
0 METOoJax Mo3HaHWUs B XUMHUHU. YucTbie BemecTBa W cMecH. CrocoObl pas3ieieHus
CMECeH.

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

Xumuyeckas Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHAss aroMHas Macca. OTHOCHTEIbHAas
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XUMHAYECKOTO 3JIEMEHTA B COEIUHEHUH.

KomuecTBo BemecTa. Mo, Mossipaast Macca. B3anmMocCBsA3b KOIMYECTBA, MACChI
W 4YHUCIa CTPYKTYPHBIX €IWHUII BemiecTBa. Pacuérel mo dopMynaM XHUMHUYECKUX
COCIUHCHUMN.

DU3NYECKHUE U XUMUUYECKHE SIBJICHUSA. XUMHUYECKasi peakiysi U €€ Mpu3HaKku. 3aKOH
COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kmaccubukanus XUMHYECKUX
peakiuii (CoeTMHEHUs, pa3IoKEHHUs, 3aMeIIeHUs, OOMEHA).

Xumuueckutl 9KCnepumeHm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0W, NpaBHIaMH pPAaOOTHI B JTaOOpaTOpuud M
npuémMamMu oOpalleHuss ¢ J1abopaTOPHBIM OOOPYIOBAaHHEM, W3yYEHHUE M OMUCAHUE
(bU3HUECKIX CBOMCTB 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, HAOIIOJCHUE (PU3NUECKUX
(ny1aBneHUE BOCKA, TasHUE JIb/Ia, PACTHPAHUE caXapa B CTYNKE, KUTICHUE U KOHJECHCAITUS
BOJIbI) M XUMHUYECKUX (TOpEHHE CBEUYM, NPOKAJTWBAHWE MEIHONW IPOBOJIOKH,
B3aMMOJICICTBHE Mella C KHUCJIOTOW) SIBJICHWU, HAOIOJCHWE W OINHCAaHUE MPU3HAKOB
NPOTEKaHUSI XMMHUYECKHX PEaKIui (pas3IoKeHUe caxapa, B3aWMOJCWCTBHUE CEPHOMN
KHUCJIOTBI C XJopuaoMm Oapwsi, pasnoxenune ruapokcuna menu (II) mpu HarpeBanuw,
B3aMMOjIelicTBHE kene3a ¢ pactBopoM comu Mean (II), u3ydeHne crnocoboB pa3aeseHus
cMeceil (Cc  TIOMOIBI0O MarHuTa, (UIBTPOBAHWE, BBIMIAPUBAHKE, JUCTHILISAIINS,
xpomaTorpadusi), TPOBEICHNE OYUCTKU MOBAPCHHOW COJIM, HAOIIOJACHUE M OIHUCAHUE
pe3ynbTaTOB TPOBENIEHHUS OMBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
co3faHue MoJiesie MoJIeKyIl (IIapoCTEP>KHEBBIX).

BaxHeilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zoB. CocTtaB Bo3ayxa. KHCIOpOI — 3JIEMEHT U MPOCTOE BEMIECTBO.
Haxoxzaenue kuciaopona B mpupoje, (pu3snyeckue U XMMHUYECKHE CBOMCTBA (peakiuu
ropeausi). Okxcuabl. Ilpumenenune kucnopoga. CnocoObl MONYYEHHS KHUCIOPOIa
B J1abopaTopuud U MpOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoge. O30H —
aJIOTpONHAs MOAU(pUKALIMS KUCIOPO/A.
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TemoBoil 3P heKkT XUMUYECKON peakini, TEPMOXMMHUUYECKUE YpaBHEHUS, IK30-
U DHJIOTEPMUYECKHE peaKUuH. TOIIMBO: yroib M METaH. 3arpsA3HEHUE BO3/1YXa,
YCHJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIOS.

Bonmopon — snemeHT u mpoctoe BemecTBo. HaxoxknaeHune Bomopona B MPHUPOJE,
dbu3nYecKre U XMMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOObI monydeHus. Kuciorsl u
COJIN.

MonspHbiil 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa BoAbL. Boma kak pactBoputens. PactBopsl. Hackienusie u
HEHACBIIIEHHbIE pacTBOPBI. PacTBOpMMOCTH BelecTB B Boje. MaccoBas J0Jis BEMIECTBA
B pacTBOpe. XUMHUUYECKHUE CBOMCTBa BOJibl. OcHOBaHUs. Poyib pacTBOPOB B MPUPOJE U
B )KM3HHU 4esioBeka. KpyroBopoT BojbI B pupoie. 3arpsi3sHEHNE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MMPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcuapl.  Kiaccudukanms
OKCHJIOB: coJieo0pa3yroiue (oCHOBHBIE, KHCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknarypa okcuaoB. dusnyeckue U XMMUYECKUE CBOMCTBA
okcHioB. [lonmyuenue okcuaoB.

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

Kucnorsl. Knaccudukarmus kucnor. Homenknatypa kucnor. duszmueckue U
XUMHUYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTtayuioB H.H. bekerosa. [lomyuenue
KHUCJIOT.

Comu. Homenkiarypa coseil. Duzndeckue W XUMHYECKHME CBOMCTBA COJIEH.
[Tonyuenue comnen.

['eneTnueckas CBsI3b MEXAY KJIaCCaAMU HEOPTraHUYECKUX COCTMHEHMUI.

Xumuueckuu dSKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COAEP)KAHMS KHUCIOpOAAa B BO3AYXE, IOJIYYEHHUE,
coOupaHue, paclo3HaBaHUE€ W  M3yYEHUE CBOMCTB  KHCIOpOJa, HaOI0JeHUE
B3aUMOJEHCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBHUS BO3HUKHOBEHHS M IPEKPAILCHUS
roperusi (moxapa), O3HaAKOMJICHHE C oOpaslaMu OKCHIOB M OIKMCAHWE HX CBOMCTB,
NOJy4eHHe, COoOMpaHHe, pacro3HaBaHWE M H3y4YCHHE CBOWCTB BOJOpoAa (TFOpeHue),
B3auMozeicTBue Bojopoaa ¢ okcugoM weau (I) (BO3MOXKHO UCHOJIB30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOAEHUE 00PA3II0B BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEI0BAHUE
OCOOEHHOCTE PACTBOPEHMS BEILIECTB C PA3NMYHOM PACTBOPHUMOCTBIO, MPUTOTOBICHUE
pacTBOPOB C ONPENEIIEHHON MAaCCOBOM J10JIE PACTBOPEHHOIO BEILIECTBA, B3AUMOACUCTBUE
BOABl C MeTajuylaMd (HaTpueM W KajbIMeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), HCCIEOBaHUE OOpPa3LOB HEOPraHWYECKHX BELIECTB pa3IMYHbIX
KJIaCCOB, HAOJIIOIEHNE U3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOpPaX KUCIIOT U LIEJI0UEH,
u3ydyeHue B3aumosaeictBust okcuna menu (II) ¢ pactBopoM cepHO KHUCIOTBHI, KUCIOT
C METAJUIaMH, PEAKUHUA HEUTpaIM3alMK, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHUH,
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BBITCCHCHUC OAHOI'O MCTAJIIa IPYIUM HU3 PACTBOPA COJIM, PpCIICHUC SKCIICPUMCHTAJIbHBIX
3aJaa4 110 TCMC «BaxHneime Kiacchl HCOPIraHUYICCKHUX COGI[HHGHHﬁ».

Iepuoanuecknii 3akoH u Ilepumoamyeckasi cucreMa XHMHYECKHX 3JJIEMEHTOB
.. MengeneeBa. CrtpoeHune aroMoB. XHUMHYeCKass CBSI3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE PeaKU U

[lepBble MOMNBITKHA KiIacCU(UKALIMU XUMUYECKUX 31eMeHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAILIbI, FaJIOr€Hbl, NHEPTHHIE
raspl). DJIIEMEHTHI, KOTOPbIE 00pa3yloT aMPOTEPHBIE OKCUJIBI U TUIPOKCHIBI.

[lepnoguueckut 3akoH. llepuomnyeckas cHUCTEMa XUMHUYECKUX JJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanass u JymHHonepuoaHas Gopmsl llepuoanueckoit
cucTeMbl XuMHu4eckux dyiemMeHToB .M. Menneneesa. [leproast u rpynibsl. Gusnueckui
CMBICJI IIOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U IPYIIILI AJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX siaep. M3orombsl. Onektponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB IEpBbIX 20 XUMHUYECKUX 3JIeMEHTOB llepunonnueckoi
cucrembl .M. MenneneeBa. XapakTepUCTMKa XUMHYECKOTO JJIEMEHTAa IO €ro
nojoxeHuto B Ilepuonnueckon cucreme .M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aroOMOB XUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue llepuonnueckoro 3akoHa W Ileproandeckol CHCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIsl Pa3BUTHUS HayKu U npakTuku. J[.J1. MeHnneneeB — yu€HbIN 1 IPaKIaHUH.

Xumuueckass  cBsi3b. KoBanmeHTHass  (MonsipHass MW HENOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucneHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuu dSKCnepumenm:

U3y4eHHEe OO0pas3l0OB BEUIECTB METANIOB W HEMETaIOB, B3aMMOJICHCTBUE
THAPOKCUIA IIMHKA C pPAcTBOpaMU KHUCJIOT M IIeJIoYel, TMPOBEICHHUE OIbITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklvil (ropeHue,
peaKkiu Pa3i0KEeHUS, COCTUHEHUSA).

Meoswxcnpeomemuvie ces3u

Peanuzanusa MeXNpEeIMETHBIX CBSI3€M NOpU M3Yy4YEHUM XUMHUU B 8 Kjacce
OCYIIIECTBIICTCS Yepe3 MCIOJb30BaHUE KaK OOIMX €CTECTBEHHOHAYYHBIX IMOHIATHH, TaK
W TIOHSATHUM, SBJSIFOIIUXCS CUCTEMHBIMU JUIA OTIEJIBHBIX MPEAMETOB E€CTECTBEHHO-
HAaY4YHOTI'O ITUKJIA.

OO01uue ecTeCTBEHHOHAYUHbIC MOHATHS: HAy4yHbIN (DAaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHUHTE3, KiaccuuKaius, TMEePUOAUYHOCTh, HAONIOACHUE, HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

®usznka: Marepus, aToM, BJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIW], WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DOJEKTPUUECKUN 3apsj]l, BEIIECTBO, TeJO, OOBEM,
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arperaTHoe COCTOSIHME BEIIeCTBa, ra3, (pU3MuecKue BETHMUWHBI, CIUHHIIBI U3MEPEHUS,
KOCMOC, TUIaHeThl, 3B€3/1b1, COHIIE.

buonorus: dborocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPATbl, TOPHbIE MOPOJbI, IOJE3HbIE
UCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BewecTBo 1 XUMHYECKas peakuus

[lepuomnueckuin 3akoH. Ilepuoamyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOWCTB
XUMHMYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaWsl, 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 pEUIETKM U BUAA
XUMHUYECKOU CBS3U.

Knaccuukanuss M HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COEIUHEHHM,
IEHETUYECKAas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukamus  XUMUYECKMX  peakIuid 1O  pa3IU4YHbIM  MpU3HAKaAM
(MO 4YMCIy W COCTaBy YYacTBYIOLIMX B PEAKUMU BEIIECTB, MO TEMIOBOMY 3(hdexTy,
0 M3MEHEHUIO CTENEHEW OKHUCIEHUS XHMHYECKUX BJIEMEHTOB, MO OOpaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHE PEaKLHMH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TonsiTue o ckopocT xXuUMUYecKod peakuuu. [loHsTue 00 o00paTUMbBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX U TETEePOre€HHBIX
peakuusax. Ilomatne o karaimmse. IloHsaTME O  XMMHUYECKOM  PaBHOBECHUH.
@akTOpBI, BIMAIOMNAE HA CKOPOCTh XMMHUUYECKOW PEAKLMHU U ITOJ0KEHHE XUMUYECKOIrO
paBHOBECHS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, BJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakiu. COCTaBICHUE YPaBHEHUN OKUCIHUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C HCIOIb30BAHUEM METOA 3JIEKTPOHHOrO OanaHca.

Teoprst 3JIEKTPOIMTUYECKON AUCCOLMALMU. OJIEKTPOJIUTHI U HEIIEKTPOJIUTEHI.
Karnonsl, aHmoHbpl. MexXaHW3M [OHCCOLMAIIMM BEIIECTB C PA3NMYHBIMU BHUAAMU
xuMHuueckoil cBs3u. CreneHs auccourannu. CUIbHBIEC U C1a0ble AIEKTPOJIUTHL.

Peakiun moHHOro oOMeHa. YCIOBUS TPOTEKAHHS pEaKIMii MOHHOrO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC MOHHBIC YPaBHEHHUS peakinil. CBOKMCTBA KUCIOT, OCHOBAHUN U
cojied B CBETE MPEACTABJICHUU 00 AJEKTPOIUTHUYECKOU auccornuanuu. KauecTBeHHbIE
peakuuu Ha HoHbL. [IoHATHE O TMOpOIU3E COJIEH.
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Xumuueckuu dsxcnepumenm:

O3HAKOMJICHHE C MOJICIIMH  KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEILIECTB — METAJUIOB M HEMETAJUIOB (IrpaduTa U anmasa), CI0KHBIX BEHIECTB (XJIopuaa
HATpPHsI), UCCIICIOBAHNE 3aBHCHMOCTHA CKOPOCTH XUMHYECKOW PEaKIIMU OT BO3ICHCTBUS
pa3nuUHBIX (AKTOPOB, HCCIIECIOBAHUE SJIEKTPONPOBOAHOCTH pPACTBOPOB BEIIECTB,
mpolecca TUCCOMMAIIMN KUCIIOT, IIEeI0UYed W cojel (BO3MOKHO HMCIOIb30BAaHUE BHUICO
MaTepHrajoB), MIPOBEACHUE ONBITOB, HIUTFOCTPUPYIOIIUX MIPU3HAKY MPOTEKAHUS peaKIuii
HOHHOTO 0OMeHa (00pa3oBaHHe OcajKa, BBIISICHUE ra3a, 00pa30BaHNUE BOMBI), ONBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHue,
peaKIMU  Pa3I0KEHUs, COCIWHCHHS), pACIIO3HABAaHWE HEOPTraHWYECKUX BEIIECTB
C TIOMOIIIbIO KQUECTBEHHBIX PEaKIMi Ha HOHBI, PEIICHU E SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

O6mras xapakTepucTrka raoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHn okuciieHuss. CTpoeHne u GU3NIeCKre CBONCTBA IMTPOCTHIX BEIIECTB — rajJOreHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuMepe XJopa (B3aUMOJEHCTBHE C METalIaMH,
HEeMeTaulaMu, 1enoyamu). XmnopoBoaopoa. ComsiHas KUCIOTa, XUMUYECKHE CBOWCTBA,
MOJIy4YE€HUE, IPUMEHEHUE. [[eMCTBHE XJI0pa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxxneimme XJIOpUIbl U UX HaXOKJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue U (U3MYECKHE CBOWMCTBA MPOCTHIX
BEILIECTB — KHCJIOPOJa U Cepbl. AJUIOTPOMHBIE MOAU(PHUKAIIMU KHUCIOPOJAa U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOpPOA, CTpOCHHE, (PUBNUECKHE U XUMHUYECKHE
cBorcTBa. OKCHABI CEPbl KAK MPEICTABUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIOTa,
dbusznueckue U XMMHYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kiacca KHUCIOT U
cnernupuyeckne). XMMUYECKUE PEaKIlui, JIeKalue B OCHOBE TPOMBIITUICHHOTO CIIOco0a
MOJIyYEHUs CEpHOM KHUCIOTHI. [IpuMmeHeHne cepHoil KUCIOThL. CONMM CEpHOW KUCIIOTHI,
KaueCTBEHHAs peakius Ha cyibhar-uoH. Haxoxnmenue ceppl m e€ coeauMHEHUN
B NpupoAc. XHUMHUYECKOE 3arps3HECHUE OKPYXKAIOLIEH CpeAbl COEAUHEHUSMHU CEpbI
(KUCJIOTHBIE TOK/U, 3arpA3HEHUE BO31YyXa U BOJIOEMOB), CITIOCOOBI €r0 IPEIOTBPALLEHUS.

O6m1ast xapakTepucTika 3aeMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIE CTETICHN OKHUCIICHUs. A30T, pacCpoCTpaHEHUE B MpHUpoae, GU3NIECKUE U
XUMHUYecKne cBorcTBa. KpyroBopor azora B mpupoae. AMMHUak, ero (u3N4YecKue u
XUMHUYECKUE CBOMCTBA, MoJiydueHUE W mpumeHeHue. Coau aMMOHMS, UX (U3UYECKUE
M XMMHUYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHMSL.
A3OoTHas KHUCIOTa, €€ mojaydyeHue, GU3NYecKkue U XMMHUYECKHue CBOMCTBa (0OIIue Kak
MpEeICTaBUTEIIS KJlacca KUCIOT U crienuduieckue). Vcrnoap30BaHre HUTPATOB U COJICH
aMMOHHMSI B KadyeCTBE MHUHEPAIbHBIX YAOOpeHHil. XHUMHUYECKOe 3arps3HeHue
OKpY>KaroIel Cpelibl COCTMHEHUSIMH a30Ta (KUCIOTHBIC JOXK/IH, 3arpsA3HEHUE BO3yXa,
MoYBBI U BOOEMOB). Docdop, amiorponHbie Moaudukanuu Gocdopa, puznueckue u
xumuueckue cpoiictBa. Okxcupa dochopa (V) u docdopHas kucinora, ¢Gu3MUEcKUe
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U XUMHUYECKHE CBOWCTBa, monyueHue. Kcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEpHbIE  CTENEHH  OKUCIEHUsA. YIUIEpOJ, aJUIOTPONHBbIE  MOAM(UKALINH,
pacnpocTpaHeHUe B MNpUpoAe, (U3MUECKMEe U XMMHYECKHE CBOWCTBA. AcCOpOLMs.
Kpyrosopot yriepona B npupoae. Okcuabl yriaepoja, ux (pusndeckue U XUMUYECKUE
CBOWCTBA, IEWCTBHE HA KUBBIE OPraHU3MBI, ITOJIyUEHHE U IPUMEHEHUE. DKOJIOTMYECKUE
npoOJieMBbl, CBA3aHHBIE ¢ OKcuoM yriepoaa (IV), rumoresa riao0anbHOrO MOTEIUICHUS
KJIMMara, MapHUKOBBIH A(PdeKxT. YrombHas KucioTa U €€ coiu, ux (usmdeckue u
XMMHYECKHE CBOMCTBA, NOJydeHHe U puMeHenne. KauecTBeHHas peakius Ha KapOoHaT-
noHbIL. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, aleTUJICH, 3TaHOJ, TJMUEPUH, YKCYCHas KHUCIIOTA).
[IprpoaHbIe HCTOUHUKHU YTIIEBOAOPOIOB (YTrOjb, IPUPOAHBIN ra3, HEPTH), MPOITYKTHI UX
nepepaboTku (O€H3MH), UX POJIh B OBITY U POMBITIUIEHHOCTH. [ToHsITHE 0 OMONTOTHYeCKH
BOXHBIX BEIECTBAX: JKHMpax, OeNKax, YrieBoJax — M HMX POJIM B KU3HU 4YeNOBEKa.
MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKHE CBOWCTBA, MOJIyYEHUE U MPUMEHEHHUE.
Coenunenust kpemHus B npupoze. OOume npencrasienus 06 okcuae kpemuus (IV) u
KpeMHHueBoU kucnote. CUIMKaThl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiliimue crpouTenbHbIE MaTepualibl:  KepaMmMHuKa, CTEKJIO, I[IEMEHT, O€eTOH,
xene300eroH. [IpoOreMbl 0€30MacHOrO HMCHOJB30BAHMS CTPOUTENBHBIX MaTepUasoB
B MOBCETHEBHOM JKH3HU.

Xumuveckuu SKCnepumenm:

U3Y4YCHHE O0O0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCJIOTHI,
IPOBEICHUE KAYECTBEHHBIX pEaKlUi Ha XJIOPUI-UOHBI M HAOIIOJCHUE MPU3HAKOB HUX
MPOTEKAHMSI, ONBITHI, OTpAKAIOUIUE (PU3NUECKHE U XUMMUYECKUE CBOMCTBA TaJIOTE€HOB U
UX COEIMHEHUH (BO3MOXKHO MCIOJb30BAHUE BHJIEOMATEPUATIOB), O3HAKOMJIICHUE
c oOpasllaMu XJIOPUAOB (TaJlOTEHUJOB), O3HAKOMJIEHHME C oOpasliaMu cepbl U €€
COEAMHEHUSIMU (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEpUasoB), HAOIIOACHHUE Mpoliecca
00yrIMBaHUA caxapa MoJ JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOMN KHUCIIOTHI, U3y4EHUE
XUMUYECKUX CBOMCTB pPa30aBIEHHOW CEPHOM KHUCIOTHI, NPOBEICHHE KaueCTBEHHOU
peakuuyu Ha cyiab(}ar-uoH W HAOJIIOJEeHME NpHU3HAKa €€ MPOTEKaHUsA, O3HAKOMIICHUE
c ¢u3nueckuMU CBoOMiCTBaMU a3oTa, Gochopa U UX coeAuHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), 00pas3liaMu a30THBIX U (OCPOPHBIX yTO0OpEHUN,
nojydyeHue, cooupaHue, paclo3HaBaHUE U M3YUYEHHE CBOWCTB aMMMaka, MpPOBEIECHUE
KayeCTBEHHbIX peaklui Ha MOH aMMOHHUS U (ocdaT-uOH U HU3yYeHHE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJACHCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HKCIIOJIb30BaHUE BUAEOMATEPUAIIOB), U3YUYE€HUE MOJIEIEH KPUCTATINYECKUX
peméTok anMmaza, rpaduta, ¢yuiepeHa, O3HAKOMJIGHHE C TIPOIECCOM aacopOuu
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pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHUBOrasa,
MoJIyueHue, coOupaHue, paclo3HaBaHUE M HM3YUYCHHE CBOWCTB YIJIEKUCIIOTO Trasa,
MIPOBE/ICHUE KAaYECTBEHHBIX pEakIui Ha KapOOHAT M CHJIMKAT-UOHBl M H3Yy4YEHUE
NPU3HAKOB  UX  MPOTEKaHUs, O3HAKOMJICHME C  TMPOAYKIMEH  CHJIMKATHOMU
MPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX 3adad Mo TeMe «BaxkHeimme
HEMETAILJIbI U KX COCAUHEHUSI.

MeTaabl 1 UX COeTMHEHUS

OO0mas XxapakTepuCTUKa XUMUUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nojoxeHus B llepuonnueckor cucreme XxumMudeckux sneMeHToB /.M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTalmueckas CBA3b U METaJUIMYeCcKas
KPUCTAJUIMYECKAsT PEHIETKA. DJIEKTPOXUMUYECKUM psi  HANpsHKEHWM  METalIoB.
dusnyeckne U XUMUIECKHE CBOMCTBa MeTaIIoB. O01IKe criocoObI MOTyYeHUS METAIUIOB.
[ToHsiITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CrimaBsl
(cTanb, yyryH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIIIEHHOCTH.

[[lenoynble MeTamabl: MNOJNOXKEHUME B llepuoguueckol cHUCTEME XHUMHUYECKHUX
sanemeHToB [[.MI. MeHnaeneeBa, CTpO€HHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusznyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe Harpus W Kaimus). Okcuasl u
TUJIPOKCHUIBI HATpUs U Kaius. [[puMeHeHrne MET0YHbIX METAJIJIOB U UX COCIMHECHUN.

[IlenoynO3eMENBHBIE METAIIBI MATHUW W KaJIbLUU: MMOJIOXKEHUE B [leprnoanueckon
cucremMe xuMuieckux anemenToB .M. MenaeneeBa, CTpoO€HUE UX aTOMOB, HAX0XKACHUE
B npupoge. Pu3znueckne M XMMUYECKHE CBOMCTBA MarHus M Kaiuplus. Baxueimme
COCIMHEHUSI KalblMs (OKCHA, THUAPOKCHA, coyin). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHMUSL.

AmomuHuii: nonoxkenue B llepuonuueckod cucTeME XUMHUUYECKUX HJIEMEHTOB
.. MenneneeBa, CTpOEHHE aroma, HAXOXKJIEHUE B mpupoge. Pusuyueckue u
XUMHUYECKHE CBOMCTBA aMOMUHHSA. AMQOTEpHBIE CBOMCTBA OKCHAAa W THIPOKCHIA
aJIFOMUHMUSI.

Kenezo: nonoxenne B Ileprognueckold CUCTEME XHUMHUYECKHUX DJIEMEHTOB
.. MengeneeBa, CTpO€HME aroma, HaxoxJaeHue B Tnpupone. Dusumueckue u
XUMHUYECKue CBOMCTBa xele3a. OKeuibl, THAPOKCH B U coyn keresa (1) u sxenesa (I11),
MX COCTaB, CBOMCTBA U MOJIYUEHHUE.

Xumuveckuu SKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMy METaUIOB U CIUIABOB, UX (PU3NYECKMMU CBOWCTBAMH,
U3y4YE€HUE  pE3yJbTaTOB  KOPPO3MM  METAIOB  (BO3MOXHO  MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), 0COOCHHOCTEN B3aUMOJIEHCTBUS OKCUAA KaJIbIUS U HATPUSI C BOAOH
(BO3MOKHO MCIIOJIb30BaHUE BUEOMATEPHUAIIOB), UCCIIEI0BAHIE CBOMCTB KECTKOW BOABI,
mporiecca TOPeHUs Kele3a B KUCI0poie (BO3MOKHO HCIIOIh30BaHUE BHIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KQUeCTBEHHBIX PEaKIInii Ha HOHBI (MAarHUsl, KaJIbIIHs, ATFOMUHHS,
uuHka, xenesa (II) u xenesa (III), menu (II), HaGmoneHHe W ONMHUCAHHUE MPOLECCOB
OKpaIllIMBaHUs MJIAMEHU MOHAMM HATpUs, Kadusl U Kadblus (BO3MOXKHO HCIIOJIb30BaHUE
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BI/II[COMaTepHaJIOB), HCCIICAOBAHUC aM(i)OTepHBIX CBOICTB T'MAPOKCHUaa aJdfOMHUHUA H
I'MAPOKCHAAa IHWHKA, PCIHICHHC OJKCIICPHUMCHTAJIBHBIX 3aJda4 II0 TCMC «Baxnenmue
MCTAJJIBI U UX COCAUHCHUS) .

XUMHUA U OKPY/KaIOLIas cpeaa

BemecTtsa u wMarepuanbl B TMOBCEIHEBHOM JKM3HM YeEJIOBeKa. be3omacHoe
HCIIOIb30BAaHUE BEIIECTB M XUMHUUYECKUX peakuwii B ObITy. IlepBas momornp mipu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

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

Xumuueckutl SKCnepuMeHm:
n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBhl METALIOB, IOJMMEPHBIC
MaTepHualbl).

Mesicnpeomemmnvle ceazu

Peanmzanus MeXnpeIMETHBIX CBsI3ed IIpU M3YYEHHMM XUMHMM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK
U TOHATHUH, SIBISIOIIMXCA CUCTEMHBIMHM [JII OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4HOT'O ITUKJIA.

OO01111e ecTeCTBEHHO-HAYYHbIE IOHATHA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CHUHTE3, KiIacCUPUKAIUs, TEePUOJUYHOCTh, HAOIIOJECHUE, 3SKCIEPUMEHT,
MOJIEIMPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJIOTHS,
MaTepuasbl.

®u3nka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWI, WU30TOIbI,
PaauOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUN 3apsii, IPOBOAHUKH, MOJYIPOBOJHUKH,
JUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJIMYECKas pEIIETKa, CIUIaBbl, (U3HUecKue
BEJIMYMHBI, E€IUHULBI WU3MEPEHUSA, KOCMMYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnue.

buonorusa: ¢orocunTe3, apixanue, Ouocdepa, SKOCHUCTEMa, MUHEpPATbHBIC
yA00pEHMs, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHbIE MOPOJBI, IMOJE3HBIE
HCKOIIA€MBIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O 00IIIET0 00pa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOYYCHHMS XHMHH B E€IWHCTBE YYEOHOW M BOCHUTATEIHLHOM
JEATeIIbHOCTA B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCUHUCKHUMHU COIMOKYJIBTYPHBIMH 1
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU B O0IIIECTBE MPaBUIaMu U HOPMaMU
TIOBE/ICHHS M CITOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMS, CAMOPA3BUTHSI U COITMATU3AIIAH
00 yJaromuxcs.

JInuanocTHbIE pE3yNbTaThl OTpaXkaroT TOTOBHOCTE o0 yJarormxcs
PYKOBOJICTBOBAThCSI CHCTEMOM IO3WTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMN M PaCIIUPEHUE
OIIBITA JEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTproTHYeCKOro BOCIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HayqHOMY HacCJIeIMI0, TOHMMaHUsI 3HAaUCHUSI XUMUYECKON HAYKH B )KU3HU COBPEMEHHOT'O
o0IIecTBa, CIOCOOHOCTH BIIAQJETh JIOCTOBEPHOM uWHQOpMamuein o0 TepeaoBhIX
JOCTHKEHUAX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTU
B HaYYHBIX 3HAHUSX 00 yCTPONCTBE MUpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEJICTABIECHUS O COUMAIBHBIX HOPMaX U MPAaBWIIAX MEXKINYHOCTHBIX OTHOIIECHHI
B KOJJIEKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, yueOHO-
UCCIIEIOBATENbCKOM, TBOPYECKOM M JpPYyrux BUAAX JAESATEIbHOCTH, TOTOBHOCTU
K pa3HOOOpa3HON COBMECTHOM JAESATENbHOCTH TIPU  BHIMIOJIHEHUH  Y4E€OHBIX,
MO3HABATEIbHBIX 33/1a4, BBIMOTHEHUN XUMHUYECKUX HKCIIEPUMEHTOB, CO3/IaHUH YUE€OHBIX
IPOEKTOB, CTPEMJIEHMSI K B3aUMOIIOHMMAaHWI0 M B3aUMOIOMOILIM B IPOLIECCE ITOU
y4eOHON JesTeNbHOCTH, TOTOBHOCTH OLICHWBATh CBOE IMOBEIEHHUE U TOCTYIKU CBOHMX
TOBapUILEHd C TMO3UWLUUM HPABCTBEHHBIX W NPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI O NMO3HAHMS:

MHPOBO33PCHYCCKUE TPEJACTABICHUS O BEIISCTBE M XUMHUYECKOW pEeaKIIuH,
COOTBETCTBYIOIE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKU W COCTABIISIFOIINE OCHOBY
JUTsI TIOHWMMAaHWS CYIIHOCTH HAay9YHOW KAapTHUHBI MHpA, TMPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX UYEJIOBEKa C MPHUPOTHON CPEIoH,
O POJIM XUMHH B TIO3HAHUH ITHUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJYUCHUE HOBBIX 3HAHUH 110 XUMHH,
HE0OX0oaUMBIE /ISl OOBSICHEHHUST HaOJII0/1aeMbIX TTPOIIECCOB M SIBJICHUM, TTO3HABATEIHHOM,
WH(OPMAITMOHHON U YMTATENLCKOW KYJIBTYPBI, B TOM YHCII€ HABBIKOB CAMOCTOSI TETLHOM
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paboThI ¢ yueOHBIMHU TEKCTaMH, CIIPABOYHOHN JTUTEPATYPOil, JOCTYIMHBIMUA TEXHUYECKUMU
cpeAcTBaMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00 y4EHHIO U TTO3HAHUIO, JIFOO03HATETbHOCTh, TOTOBHOCThH M CIOCOOHOCTD
K CaM00Opa30BaHUIO, MPOEKTHON M MCCIIEI0BATEIbCKON JeSITEIbHOCTH, K OCO3HAHHOMY
BHIOOPY HAIIPaBJICHHOCTH U YPOBHS 00yUeHUs B JalbHEHIIIEM;

4) ¢popMupoBaHus KyJAbTYPbI 3110POBbS:

OCO3HAHME LICHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOILUEHHSI K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 370pPOBbIM 00pa3 )KM3HU, OCO3HAHUE MOCJEACTBUI U HENIPUSATUE BPEAHBIX
NpUBBIUEK (YMOTpPEOJICHHsS] alIKOroJisl, HApPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH
COOJIIOJICHUST TPaBWJI OE30MACHOCTH TPU OOpAIIEHUH ¢ XUMUYECKUMHU BElIeCTBAMHU
B OBITY U peajbHOM XKU3HU;

S) TpyA0BOro BOCIIUTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3YYEHHIO Mpodeccuil W TpyAa pa3IudyHOro poja,
YBaKEHUE K TPYLy U pe3yibTaraM TPYIOBOW AESITEILHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHUSI MPEAMETHBIX 3HAHUWA 1O XMMMH, OCO3HAHHBIN BbIOOp WMHIUBUAYATbHON
TPAEKTOPUM MPOAOJDKEHHUsT 00pa30BaHUSI C YUETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOUIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHOW
npo(heCCHOHANBHOW AESITENbHOCTH M PA3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aJIanTHPOBATHCS B TPOPECCUOHAILHOM CPEJIE;

6) PK0JIOrM4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKU L€JIeCO00pa3HOe OTHOILIEHUE K MPHUPOJE KAaK HMCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHHUE LIEHHOCTHU 3/10pOBOT0 U 0€30MaCHOI0
o0pa3a J>KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U
NICUXUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTU COOJIOJEHUsS MpaBUil O€30MaCHOTO
MOBE/ICHMS TIPU pabOTe C BEUIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOUIUX 3I0POBbIO U
JKU3HU JTIOACH;

CIOCOOHOCTM NPHUMEHATh 3HAHUSA, [OJy4aeMble IMpPU H3YYEHUU XHUMMHH,
JUISl PELICHMS 3a]1a4, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJHON CPEAOU, ISl TTOBBILICHUS
YPOBHS 3KOJIOIMYECKOW KYJIbTYphl, OCO3HAHMS I100aIbHOTO XapakTepa 3KOJIOTHYECKUX
npobjieM M MyTed HUX pelIeHUus NOCPEACTBOM METOJOB XUMHUH, 3KOJOIMUECKOIO
MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B II03HABATEIBLHOM, KOMMYHUKAaTUBHOW U
COLMAJIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocrase METAIPEAMETHBIX  PE3yJIbTaTOB BBIJICIISIOT 3HaA4YUMBbIE
U1 POPMHUPOBAHUS MUPOBO33PEHUS 00IIEHAYyIHbIE MOHATHS (3aKOH, TEOPUs, IPUHIUII,
runoTes3a, GaxkT, CUCTeMa, MPOILECC, IKCIIEPUMEHT U JIPYToe.), KOTOpble UCHOIb3YIOTCS
B €CTECTBEHHO-HAyYHBIX YUEOHBIX MpEeIMETax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAy4YHOW KapTUHE MUpa,
U yHUBEpCaIbHble Yy4yeOHble JeWcTBHS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,
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PETYISITUBHEIE), KOTOpBIE 00ecCIeunBalOT dbopMupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU JeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruuyeckue 1eMCTBUA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS] MIPU OCBOCHUU 3HAHWU:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh MX XapaKTEpHbIC MPU3HAKU,
yCTaHABJIUBaTh B3aWMOCBSI3b C JIPYTMMHU TOHATHSIMH), HCIIOJIb30BaTh TOHSTHS
JJIs OOBSICHEHUS! OTIIENBHBIX (DAKTOB M SIBJICHUM, BHIOMPATh OCHOBAaHUS W KPUTECPUU
JUIS KJacCU(UKAMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIMi, YCTaHaBIMBATh
MIPUYUHHO-CIICJICTBEHHBIE CBA3M MEXKIYy OOBEKTaMU HW3Yy4YEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHAYKTUBHbIC, JE€IYKTHUBHBIEC, IO AaHAJOTMU), JAENaTh BbIBOJALI U
3aKJIIOYCHHUS;

YyMEHUE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TOHATUS (OpEeIMETHbIE U
METaNpeIMETHBIC), CHUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HCIIONb3yeMble B XUMHH,
peoOpa3oBbIBaTh MIMPOKO TMPUMEHSEMbIE B XHMHH MOJCIbHBIC IPEACTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI dJIEMEHTA), XUMUdeckas opMysia U YpaBHCHHE XUMHYECKOM
peakIuy — MpU pelieHun y4eOHO-TTO3HABAaTEIbHBIX 33/1ad, ¢ Y4ETOM 3THX MOJICJIbHBIX
MPEJCTABJICHNUN BBISBIAATH M XAPAKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKUA H3Yy4aEMBIX
OOBEKTOB — XHUMHUYECKUX BEIIECTB W XUMHUYECKHUX pEaKIUi, BBIABISITH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJIECACTBEHHBIC CBSI3M W MPOTUBOPEUMS B H3Yy4aEMbIX
MpoIEeccax U SIBJICHUSX.

ba3oBble ucciaenoBaTebCcKe JeHCTBUS:

YMEHHE WCIOJb30BaTh IIOCTABICHHBIE BOMPOCHI B KAYE€CTBE HWHCTPYMEHTA
MO3HAHMS, a TaK)K€ B KAue€CTBE OCHOBBI JJii (DOPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHrue OIbiTa 110 IUIAHUPOBAHUIO, OPTraHU3allMM W IIPOBEJICHUIO
YUYEHUYECKHUX SKCIIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XOJ0M IPOIIecca, CaMOCTOATEIILHO
MIPOTHO3UPOBATH €TI0 PE3yNbTaT, GOPMYITHPOBATH OOOOIIEHUS 1 BBIBOIBI IO PE3yJIbTaTaM
MPOBEIEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIIATH OTYET O MIPOSTIaHHON paboTe.

Pabora c nundgopmanueii:

yMEHUE BbIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH NHPOPMALIUIO PA3TUUYHbBIX
BUJOB W (OpM TpeacTaBiICHUs, MOIYYaeMyK0 W3 Pa3HbIX HCTOYHHKOB (HAYyYHO-
NOMYJISIPHASL JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE MOCOOUS, pPECYpChI
WuTepHera), KpPUTHYECKHM  OLEHUBAaTh MPOTUBOPEUYMBYIO M  HEJOCTOBEPHYIO
uH(}OpMaIHIO;

YMEHUE TNPUMEHATh pPa3IUYHbIE METOABl M 3alpoChl MpHU IOUCKE U OTOOpe
UH(GOpPMAIMU U COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOUMBIX JJIsl BHIIOJIHEHUSI YYEOHBIX U
NO3HABATENBHBIX 3a/lauy OIpPEIeNEHHOIO THIIA, NPUOOPETEHUE OIbITa B 00JIaCTH
UCTOJb30BaHUS ~ MHPOPMALMOHHO-KOMMYHHUKATHBHBIX  TEXHOJOIWH,  OBJaJCHUE
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KYJIbTYpOI aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpPATh ONTUMAlbHYIO (QOpMY MpeacTaBieHUsT HWHQOpPMALMU W WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMHU CXEMaMU, AMarpaMMaMHu, APyruMu popmMamu rpapuxku
1 MX KOMOUHAIIHSIMH;

YMEHHE  UCIOJIb30BaTh M  aHAIM3UPOBATh B  Mpolecce y4eOHOW W
UCCIIEZIOBATENbCKON JEATENIbHOCTH HMH(POPMALMIO O BIMSHUM IPOMBIIIJIEHHOCTH,
CEJIbCKOT'0 XO3SMCTBAa M TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIEH TPUPOIHON CPEIbI.

KoMmyHHKaTHMBHbBIE YHUBEpPCAJIbHbIE yUYeOHbIE HeiiCTBUS

yMEHUE 337aBaTh BOMPOCH (B XOje Auanora U (Wiv) JUCKYCCUHU) MO CYILIECTBY
o0CyXJ1aeMOi TeMBbI, (POPMYIIMPOBATH CBOM MPEI0KEHUS OTHOCUTEILHO BBITIOJHEHUS
MPEJIOKEHHOM 3aa4H;

NpUOOPETEHUE OMbITa MPE3CHTAIMU PE3YyJbTATOB BBIMOJIHEHUS XHMHYECKOTO
IKCIIEpUMEHTa (JJTaOOpaTOPHOTO OIbITa, JabOpaTOpHOM pPabOTHI MO WCCICIOBAHUIO
CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMH TI03HABaTEIbHOU W
UCCIIEIOBATENbCKON JIESITEIbHOCTU MPU PELICHWH BO3HHUKAIOLIMX MPOOJEM Ha OCHOBE
yuéra oOLIUX MHTEPECOB M COTJIAaCOBaHUS MO3UIUN (0OCYXIeHUsl, OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMBI», KOOPJAUHALIMS COBMECTHBIX JEUCTBUH, ONPEICIICHHE KPUTECPUEB
IO OIEHKE Ka4eCTBa BBHIMOJHEHHOU paObOTHI U APYyTHUE);

PerynsiTuBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBHUA:

YMEHHME CAMOCTOSITEJIBHO OIPENeNATh LENU  ACSATEIBHOCTH, IIJIaHUPOBATh,
OCYILLECTBIISITh, KOHTPOJUPOBATH M TIPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOKO
NesTEeNbHOCTh, BBIOMpaTh HambOosee 3((PEeKTUBHBIE CHNOCOOBI pEHIeHUS Y4EOHBIX H
MO3HABATEIbHBIX  3aJa4, CaMOCTOATEIbHO COCTaBISITh WJIM  KOPPEKTHPOBATH
IIPEIJIOKEHHBINM AITOPUTM JIEUCTBUM NPH BBINOJHEHUM 3aJaHUM C y4ETOM MOJNY4YECHUS
HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLICHUBATH
COOTBETCTBUE IOJIYUEHHOI'O PE3YJIbTATa 3asBICHHOW LEIM, YMEHHE HCIOIb30BaTh U
aHAJIN3UPOBATH KOHTEKCTHI, IIPEJIaracMble B YCIOBUU 33 JaHUN.

INPEAMETHBIE PE3YJIbTATBI

B cocTtaBe mpeIMEeTHBIX Pe3yJabTaTOB IO OCBOCHHUIO 00A3aTEIbHOIO COAEPIKAHU,
YCTaHOBJIEHHOT' O JaHHOH (enepanbHON padouell MporpaMMoi, BBIIEIAIOT: OCBOCHHbBIE
OOy4YalIIMMHUCS Hay4YHbI€ 3HAHHS, YMEHUS W CHOCOObI JEUCTBUH, crHelupuyecKue
JUIsl TIPEAMETHOM 00s1acTh «XHUMUS», BHIBI JEATEIbHOCTH IO MOJYYEHHIO HOBOIO
3HaHUs, €r0 MHTEPIpPETALH, IPEOOPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX
Y HOBBIX CUTYallUsX.

K xonmy obyueHuss B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:
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pacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKMX IIOHSATHH: aroM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJIHOPOJHAs), BAJEHTHOCTb, OTHOCHTEJIbHAs aTOMHAas W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIPHAs Macca, MacCoBas A0JS XUMUYECKOrO JJIEMEHTA
B COCIMHEHUHM, MOJSIDHBIM  O0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATEITLHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl peaklys, KiacCupuKauus
peaKUuii: peakMy COCAUHEHUs, PEAKLIUN Pa3JI0KEHHUsI, PEAKIIMU 3aMEILEHUs, PEaKUn
oOMeHa, 3K30- U SHIAOTEPMHUUYECKHUE PEaKIINU, TEIIOBOM 3(PPEKT peakluu, SApO aToMa,
AJIEKTPOHHBIM CIIOH aToMa, aroMHas OpOMTalb, paJuyc aromMa, XUMHUYECKas CBS3b,
NOJISIpHAs M HENOJISIpHAs KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AaHHOH,
pacTBOp, MaccoBasi 10JIs1 BELIECTBA (IPOLIEHTHAs! KOHIIEHTpAlMsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUNA U IPUMEHSTH 3TH
IIOHATHS IIPU ONMCAHNUHU BEIIECTB U UX NPEBPAILCHH;

UCIOJIb30BaTh XUMHMUYECKYI0 CHUMBOJIMKY JUIA COCTaBJIEHHS (OPMYJ BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIUM;

OTIpENESITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX, CTETICHD
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPHHAIJICKHOCTh BELIECTB
K OIpEeAENIEHHOMY KJacCy COEAMHEHUM Mo QopmynaM, BHJ XUMUYECKOH CBS3U
(xoBaJIEeHTHAsI U MOHHAs) B HEOPraHUYECKUX COCAMHECHUSX;

packpsiBaTh cMbIcH [lepuonnueckoro 3akona J[.M1. MenaeneeBa: 1eMOHCTPUPOBATh
NOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JEMEHTOB OT HX
noynoxeHns B llepuonnueckol cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
ITIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA ABOraipo;

OMKCHIBATh M XapaKTepu3oBaTh TabiuuHyo ¢opmy llepuogmyeckoil cucreMbl
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «rJIlaBHas mnoArpynmna (A-rpynmna)» u
«mobounas mnoarpynna (b-rpymma)», manble u GoJiblIME TEPHOIbI, COOTHOCHUTH
o0o3HaueHus, KOTopble uMeroTcss B Tabmuue «llepuoanueckas cucreMa XMMHYECKHX
anemenToB JI.M. MeHneneeBay € 4YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii siapa, OO0INee YHCIO OJJIEKTPOHOB U
pacrpeiesieHUe UX T0 AIEKTPOHHBIM CJI0SM);

KJaccu(pUIUpoBaTh ~ XMMHUYECKHUE  JAJIEMEHThI, HEOPraHWYECKUE  BEIIECTBa,
XMUMHUYECKHE peakiuu (MO YHUCIy M COCTaBY YYACTBYIOUIMX B PEAKIMH BEIIECTB,
1o TerI0BoMY 3D PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB,  TMOATBEPXKJas  ONUCAaHUE MpPUMEpaMU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKINN;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALIEHUI B PA3IINYHBIX YCIOBHSIX;

BBIUHCIISATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAaccChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIeMEHTa 1Mo (opMysie COeAMHEHHS, MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW peaKkiinu;
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IPUMEHSITh OCHOBHBIE OIEPALlMH MBICIUTEILHON JEATEIbHOCTA — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IICHHE, CHUCTEeMAaTHU3aINIo, KIACCHU(UKAIUIO, BBISIBJICHUE MPUYUHHO-
CJIICJICTBEHHBIX CBSI3€M — I M3YYEHHS] CBOWMCTB BEHIECTB M XMUMHUYECKHX PEAKLIHM,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUSI — HAOJII0JICHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peabHBIM U MBICJICHHBIN );

CJIeIOBaTh TMpaBUJiaM TIOJB30BAHMS XUMHUYECKOM TMOCYI0M H J1a00paTOpHBIM
o0OpyJIOBaHHEM, a TaKXke MpaBWIaM OOpallleHusi C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLMSAMHU TI0 BBITOJHEHHIO JJA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMHIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAECIEHHON MaCCOBOM JI0JIE paCTBOPEHHOIO BEILIECTBA, INIAHUPOBATh U
MPOBOAUTh XUMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIIOUEN H
KHCJIOT C MTOMOILbIO UHANKATOPOB (JIaKMYyC, peHoadTaraernH, METHIOPAHK U JPYTHE).

K koHmy oOyuenus B 9 kjacce mpeaMeTHBbIC Pe3yJbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOITNXCS YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHITUI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
AIIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCICHUS, XMUMHUYECKas peaklus, XUMHUYECKas
CBSI3b, TEIUIOBOW 3(PPEKT peakuuu, MOJb, MOJSPHBIA O00BEM, PacTBOP, IIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOJIMTUYECKAs JUCCOLMALMS, PEaKUMH HWOHHOro OOMEHa,
KaTalau3arop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMble pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKACIUTENb, BOCCTAHOBUTEIb, OKUCIICHNE
U BOCCTAHOBJICHUE, aJJIOTPOMNHMs, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHas,
WOHHAs, METaJUIMYecKas), KpUCTAJUIMUecKasi pemeTka, KOppo3usi METaIOB, CIUIABBI,
CKOpPOCTh XUMHUYECKOM peakluu, TMpeAesibHO jgomyctuMas KoHueHTpauus [IJK
BELIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX MOHITHUI U MPUMEHATHITU
IIOHATHS IIPYU ONMCAHNUHU BEILIECTB U UX MPEBPAILCHU;

UCMOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JUI COCTaBJIEHHUS (OPMYJI BELIECTB U
YPaBHEHHU XUMUYECKUX PEAKIIUM;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHUMHYECKHX 3JIEMEHTOB
B COCIMHEHMSX Pa3IUYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COEAMHEHUH MO (opmysiam, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHAs, MOHHasi,
MeTaJUIMYecKas) B HEOPraHMYECKHX COCAMHEHMSX, 3apsA] HOHA [0 XUMHYECKOH
dbopMyse, XxapakTep cCpeabl B BOJIHBIX PACTBOpPAaX HEOPraHMYECKHUX COCIUHEHHM, THUI
KPUCTAINTMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBaTh  cmbic  I[lepmogmueckoro  3akona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOJIUYHYIO (POpMY
[leprioguyeckoil cUCTEMBl XMMHUYECKHX D3JIEMEHTOB: pa3jinyaTh MOHSTHUS «TJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynmna)», mansie U OoJbLIne

20



denepanbHas pabouas mporpamma | Xumust. 8—9 kmaccel (6a30BbIil YPOBEHD )

NIEPUOJIbI, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE MMEIOTCS B MEPUOTUYCCKON TaOJuIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsi sAapa, o0IIee YHCIIO JICKTPOHOB U PACIIPEACTICHUE UX 1O AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB 3JIEMEHTOB U X COCTMHCHHM
B TIpeiesiaX MaJIbIX MTePUOIOB U TJIABHBIX TIOATPYII C YIETOM CTPOSHUS UX aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJIEMCHTBI, HCOPraHWYECKHUE  BEIECTBa,
XUMUYECKHUE peakuuu (MO YUCIYy W COCTaBY Y4YacTBYIOIIUX B PEAKIMU BEIIECTB,
0 TerI0BOMY 3P hEKTY, M0 N3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX YJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CHENU(UUESCKHE XUMUUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX H
VMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBJISITh ypaBHEHHS JJIEKTPOJUTHUECKON JMCCOIUAIMN KUCIOT, MIEI0YeH |
COJICH, TIOJHBICE W COKpAIICHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, ypaBHCHHSI
peaxiuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FCHETUYECKOM CBSA3HM MEX]y BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIHHBIX PEAKIIMHA MTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca 3TUX PeaKlInii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHHSI, BO3MOXHOCTH
MPOTEKAHUS] XUMHUUECKUX MPEBPALICHUMN B pa3TUYHBIX YCIOBUSAX;

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

coOroaTh TpaBWJA TOJB30BAaHUS XWMHUYECKOW TIOCYI0H U 1a00paTOpHBIM
o0OpyJI0OBaHMEM, a TakKe IpaBuUjia oOOpallleHUus C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIHMSAMU I10 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB IO TOJTYICHHIO
¥ COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOrO rasa);

MPOBOAUTh PEAKIIMU, TOATBEPKIAIONINE KAYECTBEHHBIH COCTAaB Pa3JIMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpUA-, OpOMUI-, WOAM]-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCU-NOHBI, KATHOHBI aMMOHUS 1 MIOHBI U3YYCHHBIX
METAJIOB, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIC OTICPAIIUU MBICIUTEIHHON JACSITEILHOCTH — aHATIN3 U CHHTE3,
CpaBHEHHE, OO0OOIICHUE, CHUCTEMATH3AIMI0, BBIABICHUE NPHYUHHO-CIEICTBCHHBIX
CBSI3€M — i1 M3Yy4EHHUS CBONCTB BEIIECTB M XUMHUYECKHX PEaKIMi, €CTECTBEHHO-
HAy4YHBIE METO/IbI TIO3HAHUS — HAOIIIOICHHUE, N3MEPEHUE, MOACITMPOBAHNE, YIKCIICPUMEHT
(peanbHbBIN U MBICIICHHBIN).
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8 KJIACC
HaumeHnoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zesioB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4arommxcs

y4eOHOro mpeamera

Paznen 1. IlepBoHayaibHble XUMHUYECKHE OHSTHS

1.1 | Xumus — BaxkHas 5
0011aCcTh
€CTECTBO3HAHHUS U
MPAKTUYECKON
JIeSITEILHOCTH

YCJIOBCKA

[Ipenmer xumuu. Posib XuMun B dKU3HU
YeJIoBeKa. XUMHUS B CUCTEME HayK.

Tena u BemecTBa. du3nyeckue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSTHUE
BentecTB. [loHsATHE 0 METOaX TTO3HAHHUS
B XuMHUH. YNCTEIE BenecTBa 1 CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHUYECKOM MOCYI0M,

C IpaBUJIaMU pabOTHI B TAOOPATOPUHU H
npueMaMu oOpaleHus ¢ J1abopaTOpHbIM
000pyI0BaHHUEM.

dusnyeckrue CBOMCTBA 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

1 HEMETAJJIOB.

CrniocoOnI pa3zenieHus cmecein
(¢punbTpoBaHuE, BhINapUBAHKE,
JUCTUIUISALUSL, XpoMaTorpadus).

PackppiBaTh CMBICT H3ydaeMbIX TTOHATHH.
PackpsiBaTh poib XUMUU B TIPUPO/IE U
’KU3HU YETIOBeKa, e€ CBSI3b C IPYTUMHU
HayKaMHU.

Paznmnuate 94ucThIC BENECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuate pusmveckrne 1 XuMUIEeCKue
SIBIICHUSL.

CrnenoBarh alropuTMaM MCIIOIb30BAHUS
AKCIIEPUMEHTAJILHBIX METO/IOB —
HAOJTIOICHUS U IKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh OOBEKTHI

IpY IPOBEACHUH JIEMOHCTPAIINIA 1
71a00paTOPHBIX OIBITOB M0 H3YYECHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeseHus CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pas3jielieHnu cMecel (Ha mpumepe
OYHCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIIECTB.

M3yuenne crioco00B pa3aeneHus: cMecei
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomol:

No 1. TlpaBua paGoThsl B 1abopaTopuu U
npu€Mbl 0OpaIeHust ¢ 1a00paTOPHBIM
00OpyIOBaHHUEM.

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

MpaKTUYeCKoil paboTsl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOM MOCYI0N U J1a00paTOPHBIM
000OpyI0BaHKEM, a TAK)KE IMPaBHIIaM
oOpaleHus ¢ XMMUYECKUMU BEIIeCTBAMU
B COOTBETCTBHUU C HHCTPYKIIUEH

[IPU BBINIOJIHEHUH TPAKTUYECKOM

pabotsl No 1.

BricTpanBath pa3BEpHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHMOPMAITNIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTepUATIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUUHBIN
amnmnapar Kypca XUMUU

1.2.

BemectBa u
XUMHUYECKHE
peakIu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMHAYECKUX
37eMEHTOB. [IpoCThIE U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BareHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABa BELIECTB.
OTHOCUTENBHASA ATOMHAS Macca.
OTHOCUTENBHAA MOJIEKYJIIPHAS Macca.
MaccoBas 1075 XMMHAYECKOTO JJIEMEHTA
B COCIMHEHHUH.

Omnpenensats MPU3HAKU XUMUYECKUX
peaKIuil, ycIOBUS UX IPOTEKAHUSI.
OOBACHATH CYITHOCTh GUBNYECKUX U
XMUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduumpoBats Xumudeckue
peaKiuu (110 YUCIYy U COCTaBy
pearupyromux u 00pa3yromuxcs
BEIIIECTB).

CocTaBniats (GopMyibl OMHAPHBIX
BEIIECTB 0 BAJICHTHOCTHU U ONPEETIATh
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIECTB.
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KonnuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBs3b KOJTMYECTBA, MACCHI
Y YUCJa CTPYKTYPHBIX €IMHUI BEILIECTBA.
Pacuétel o hopMynamMm XuMHUECKUX
COCIUHEHUM.

du3nYecKue U XUMUUECKUE SIBIICHUS.
XUMHUYECKAs peakuus U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MACCHI BEILIECTB.
XUMHUYECKUE yPAaBHEHUS.
Krnaccudukarms XuMUIECKUX peaKiuit
(coenuHeHus1, pa3IoKeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnvecKkre CBOMCTBA 00Ppas3IoB
HEOPraHUYECKUX BEUIECTB — METAILIOB U
HEMETAJLJIOB.

OO6pa3iibl BEIIECTB KOJIMYECTBOM 1 MOJIb.
duznueckue siBieHus (I1aBJIeHUe BOCKa,
TassHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

Xumuyeckue siBjieHusl (TOpeHUE CBEYH,
MPOKAJIMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJEHCTBHE COJIbI UJIN METa

C COJISIHOM KUCJIOTOR).

Habmronenne npru3HaKoB MIPOTEKAHUS

PaccraBnsaTe Ko3(hPUIIMEeHTHI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HabmronaTe 1 onmuchIBaTH OOBEKTHI

MIpY MPOBEICHUU IEMOHCTpALIUI 1
71a00paTOPHBIX OMBITOB.

[TpoBOoAUTE BHIYKCIIECHUS 110 (POpMYyIIam
XUMUYECKUX COCTUHCHUHN U YpaBHEHUSIM
XUMUYECKUX PEAKITUM.

[IpuMeHSTh €CTECTBEHHO- HAYYHbIE
METO/IbI ITO3HAHUS (B TOM YHCIIE
HaOJIOICHNE, MOJISTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTEpaLIUU
MBICITUTEIIbHOMN JIeSITeIbHOCTH
(cpaBHEHuUe, KiaccuuKarims)
BricTpanBath pa3BEpHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOPMAIIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
VCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUuu
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XUMUYECKUX PEAKIMi (pa3ioKeHne
caxapa, B3aUMOJECICTBUE CEPHOU
KHCJIOTHI € XJIOPUAOM Oapusi, NOIy4eHHe
1 pazioxenue ruapokcuaa meau (1)
IpY HArpeBaHUU, B3aUMOJICHCTBUE
xernesa ¢ pactBopom conu menu (II).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHMSI MaCCBI.

Jlabopamopuvie onvimbi:

Coznanue Mozeneit MoJIeKyJl
(IapocTep>KHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa310B HEOPraHMUECKUX BEIIECTB —
METaJJIOB ¥ HEMETAJLIOB.
Habmonenne ¢puznueckux (TuiaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE METHON
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onucanue npu3HaKoB
IIPOTEKAHNS XUMUYECKUX PEAKIIUU
pa3HbIX TUIIOB.

Buiuucnenua:

OTHOCHUTEJILHOW MOJIEKYJIIPHOM MACChI
BELIECTB, MOJISIPHOM MaccChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MaCCOBOM JIOJIM XUMHUYECKOT'O 3JIEMCHTA
1o hopMyJsie COSTMHEHNS,
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB UM IPOAYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeiilue npeacTaBUTEIN HEOPTAaHMYECKUX BellleCTB

2.1

Bo3nyx. Kucnopon.

IHoagatue
00 okcHumax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoa — anemeHT u nmpocroe
BelecTBo. Haxoxaenue kuciaopoaa

B TIpUpo/Ie, PU3NIECKUe U XUMUYECKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIBI.
[Tpumenenue kucnopoaa. Criocoonl
MOJIYYE€HHUSI KUCIIOpO/ia B JabopaTopuu u
MPpOMBINIIEHHOCTH. KpyroBopot
Kucaopoja B mpupojie. O30H —
AITOTPOITHAS. MOIU(DHUKAIIHS KUCIIOPOIa.
TennoBoit 3¢ heKT XUMUYECKON peakiln,
TEPMOXUMHUYECKHUE YPABHEHUS, DK30-

U DHAOTEPMUYECKUE peakuu. TorImBo:
yrojib U METaH. 3arpsi3HEeHUE BO3/1yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
pa3pylieHue 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OIpesieieHne CoaepKaHus
KHCJIOPO/Ia B BO3JIyX€

[Tonydenue, cobrpanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL cOCTaBJIeHUs! (DOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
pEeaKkuii C yyacTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3nueckre u XMMHUYECKHE
CBOWCTBA KHCIIOPOJIa, CIIOCOOBI €r0
IIOJIYYEHHsI, IPUMEHEHHE U 3HAUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peaKIuu TOPEHUS U
MEJIJIEHHOT'O OKUCIICHUS.

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

CrnenoBath mpaBmiaM 0€30MaCHOM
paloThI B 1a00OpaTOPUH MPHU
MCITIOJIb30BAaHUU XUMHUYECKOU MOCY bl U
000pyI0BaHMsl, a TAKXKE MpaBUiIaM
oOpaleHus C TOPIOYMMU BEILIECTBAMHU.
[InaHupoBaTh U OCYILIECTBIATH HA
MPAKTHKE XUMHUYECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoACHCTBHUS BEIIECTB
C KUCIIOPOJIOM U YCJIOBHS
BO3HMKHOBECHUS U MPEKPAIICHUS TOPEHUS
(mo>kapa).

Jlabopamopmbwiii onvim:

O3HakomJyieHHEe ¢ 00pa3aMu OKCUIOB U
OIIMCAaHUE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/a, U3y4EHUE €r0 CBOMCTB.
Buiuucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpOa U
030Ha Ha OCHOBAaHWH aTOMHOM MaccChl
XHMHUYECKOT'0 JIEMCHTA;

KOJINYECTBA, MacChl BEIIECTBA

10 YPaBHEHUSIM XUMHUYECKHUX PEaKITUi

MIPOBOJIUTH HAOJIOACHUS, JIETIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

MIpY MPOBEACHUH JIA0OPATOPHBIX OIBITOB
U TIPAKTUYECKOM paboTHI.

BoIuuciaTh KOMMYECTBO BEIIECTBA,
00BEM Taza no Gopmynam.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpauBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHMOPMAITNIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTepUATIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUUHBIN
amnmnapar Kypca XUMUU

2.2

Bonopon. [lonsitue
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelecTtBo. HaxoxneHnue Bogopoaa

B IIpUpoOjie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipabliii 006EM ra3oB. Pacuérsl

0 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICII H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU MOHATHSA TIPHU ONUCAHUU
CBOWCTB BEIIECTB U UX MTPEBPAICHUH.
XapakTepHu3oBaTh (OMUCHIBATH)
¢bu3nYecKue 1 XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CIOCOOBI €r0 MOTY4YEHUs,
MIPUMEHCHHUE.

Cobupatpk npudOp AJIs MOITYIECHUS
BOJIOPOJIA.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOJIOPO/IA.
BzaumonencTBre BOgopoaa ¢ OKCUIOM
meu (ID).

Jlabopamopmwiii onvim:
B3aumMoencTBue KUCIOT ¢ METalJlaMu.
Ilpaxmuuecxas paboma:

No 4. Tlonyuenue u cobupanue Boaopoa,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

00BEMa, KOIMIECTBA BEIEeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH 00BEMY;

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

JUTs1 COCTaBJICHUST (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKUX
PEAKIMI C Y4aCTUEM BOJOPO/IA.
BbI4UCIATh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM Ta3a,
Maccy BeIleCTBa;

[IpoBOAUTH pacy€Thl MO YpaBHEHUSIM
XUMHUYECKUX PEAKIIMil: KOIUYeCTBa,
00BEMA, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB
WJIU TIPOJTYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiam 0€30MacHON
paboThI B TabopaTopuu Nnpu
HCIIOIb30BAaHUU XUMUYECKON MOCYbI U
o0opy0BaHMs, a TAaKXKE IMPaBHIIaM
oOpallleHust ¢ TOPIOYMMH BEIIECTBAMHU

B OBITY.

ITInaHupoBaTh U OCYILECTBIATH HA
IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOUTH HAOJIOIEHUS, IENATh BHIBOBI
0 pe3yJibTaTaM SKCIIEPUMEHTA.
VYuacTBOBaTh B COBMECTHOU paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Iloasatue
00 OCHOBaHUIX

dusnyeckue cBoMCTBa BOALI. Boma kak
pacTBOpUTEL. XMMHUUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHITUN
Y IPUMEHSThH 3TU NOHSATHS IIPU OMUCAHUU
CBOMCTB BEWIECTB U UX MPEBPAICHUN.
XapakTepu30oBaTh GU3HICCKUE U
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PactBopsl. Posib pacTBopoB B ipupoae u
B JKW3HU 4esoBeka. KpyroBopot BojibI
B [IpUpOJIE. 3arpsiI3HEHUE TPUPOIHBIX
BoA. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacpllieHHbie 1 HEHACHIIIIEHHBIE
pacTtBOpbl. PacCTBOPUMOCTH BEIIECTB

B BoJie. MaccoBasi 10151 BEIIeCTBA

B pacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BeleCTB ¢ pa3anyHOU
PacTBOPUMOCTEIO.

B3anmopernicTBue BOJbI ¢ METaJUIaMU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 NHIUKATOPOB.
Jlabopamophvie onvimoi
HccraenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMUYHOM
pacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONpPeAeIEHHON MaCCOBOU JI0JIEN
PaCTBOPEHHOIO BEILIECTBA.
Ilpaxmuueckasn paboma

Ne 5. IIpuroroBiieHue pacTBOpPOB

C OIPEIECIIEHHON MAaCCOBOU J0JIEH
PacTBOPEHHOIO BEILIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTENS B PUPOIHBIX MPOILIECCAX.
CocTaBsTh ypaBHEHHS] XUMHYECKUX
PEAKIMU C YYAaCTUEM BOBI.

OOBSACHSTH CYIITHOCTh SKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJIHBIX BOJI, CIOCOOBI OUUCTKU BObI
OT MpUMecel, MepbI IO OXpaHe BOJ

OT 3arps3HEHUS.

[InanupoBaTh U OCYIIECTBIATH

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

CrnenoBaTh npaBuiiaM 06€30MacHON
paboThI B 1abopaTopuu Nnpu
UCIOJIb30BAaHUM XUMHYECKOU MOCY/IbI U
0o0opyI0BaHMUs.

[IpoBOAUTE BHIYUCIICHUS C IPUMEHEHUEM
MIOHSTHSI «MaccoBasi J0JIsl BEIIECTBA

B pPacTBOpE».

BricTpanBath pa3BEpHYThIC MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMaIINIO U3 YUeOHHKA U
CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
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Buiyucnenus:
C UCITOJIb30BAHUEM ITOHATHA «MacCOBas
JIOJISl BEILIECTBA B PACTBOPE»

WCIIOIb30BaTh U3yYEHHBIN MOHATUINHBIN
anrapar Kypca XUMUu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COeIUHEHUH

11

Knaccudukarus HeopraHM4ecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytoiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEpHbIE) U
HecoJieoOpasyromue. HomenknaTypa
OKcU0B. PUBHUYECKHE B XUMHUYCCKHE
cBOMCTBa OKCHIOB. [loydeHne OKCHIOB.

OcHoBanus. Knaccudukaruss o0CHOBaHMIA:

IETIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. dusznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMUIA.
[TonydyeHue OCHOBaHUI.

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

Comu. HomeHkiarypa coJeil.
Pu3NYECKUE U XUMUUECKUE CBOMCTBA
couieid. [lomydenue conen.
['eHeTnyeckas CBsI3b MEXKIY KJIACCaMH
HEOPraHWYECKUX COCTMHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nzydaemsoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBasaTh (HOpMYJITBI OKCUIOB, KUCTIOT,
OCHOBaHUM, COJICH 1 HA3bIBaTh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporao3upoBaTh CBOKWCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOMCTB
M3Y4YEHHBIX KJIACCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISIPHBIE YPaBHEHUS
pEeaKui, UUTFOCTPUPYIOIINX
XUMHUYECKUE CBOICTBA U CIIOCOOBI
MOJIYYEHUS BEIIECTB U3YUYECHHBIX
KJIACCOB/TPYII, a TaK¥Ke
MOATBEPKAAIOIIUX TEHETUYECKYIO
B3aMMOCBSI3b MEXKI1Y HUMH.
[Ipon3BONTH BBIYMCIICHHS

[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIUI.
[InaHnpoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTBHI, POBOJIUTH HAOIIOAEHUS,
JIeN1aTh BBIBOJIBI IO pE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a060paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa31bl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIACCOB.

OMNBIThI, WILTIOCTPUPYIOLINE XUMHYECKUE
CBOICTBA KJIaCCOB HEOPTaHUYECKUX
BELIECTB.

Jlabopamopnvie onvimol

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

C METaJUIAMH, PEAKLINA HEUTPAIN3ALUU.
B3anmonericTBue pacTBopa CEpHOU
KUCJIOTHI ¢ okcuaoMm meau (II).
[Tony4yeHre HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHHE 0IHOTO METaJIa IPYTUM
U3 pacTBOpa COJIN.

Ipakmuueckas paboma

Ne 6. Pemenune skcniepuMeHTAITbHBIX
3a7a4 1o reMe «BakHel1me Ki1acchl
HEOPraHUYECKUX COCAUHEHUIN.
Boruucnenus:

10 YPAaBHEHUSM XUMUYECKOU PEaKIIUU:
KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
MPOJIYKTOB peaKkuu

pabor.

CnenoBatb npaBuiaM 0e30MacHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAHUH XUMUYECKON
MOCY/Ibl 1 000PYI0BAHUSI.

BricTtpauBats pa3BEpHyThIEC IMCEMEHHBIE
U YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMaIHIO U3 y4eOHUKA U
CIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOIb30BaTh U3yYEHHBIN MOHATUMHBIN
anmnapar Kypca XuMHH

Hroro no pazneny:
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Paznen 3. Ilepuonuueckuii 3axkoH u Ilepunonuueckast cucrema xumudeckux 3jaemMeHToB /I. U. MengeaeeBa. CtpoeHnue

aToMOB. XUMH4YecKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PE€aAKIIHH

3.1 | Ilepuognueckuii
3aKOH U
Ilepuoanueckas
cucreMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

. . Menpeneena.

7

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

O IpyNIax CXOAHBIX 3JIEMEHTOB
(LIETIOYHBIE U IIET0YHO3EMETBHBIE
MeTalIbl, TaJOre€Hbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yoT
am(poTepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [leprnognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

J.N. Menneneesa. KoporkonepnoaHas u
JUTMHHOTIEPHOIHASL (POPMBI
[lepuonanueckoit CuCTEMbl XUMUUYECKUX
anemenToB JI.1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUA CMBICIT
NOPSIIKOBOI'O HOMEPA, HOMEPOB IEproAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atromoB. CoCcTaB aTOMHBIX
anep. M3oronel. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB MEPBBIX
20 XUMHYECKUX AJIEMEHTOB
Ileproanueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B llepuognueckoit
cucreme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS paanyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHKUE TaOIUIIBI
«llepnoanueckas cucreMa XUMAYECKHUX
aneMeHToB J[.11. MeneneeBay.
MoaenupoBars CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U MOAYPOBHEU
[IPY TIOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypaui U AIMEKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHsATh PU3UYECKU CMBICIT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOAA
Y TPYIIIBI 3JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE IIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KUK, KaJIbLIUN
Y UX COCTUHEHUS TIO TTOJIOKEHUIO

B [Iepnognueckou cucreme

J.11. Menneneena.

OOBACHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOICTB XUMHUUYECKUX
AJIIEMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB, 3JICKTPOOTPULATEIILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MpEIeNIaX MaJbIX MEPUOJOB U TJIABHBIX
MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITMYECKUX
CBOICTB IO TPYIIIaM U TIEPUOJIaM.
3nauenue [lepuonnueckoro 3akoHa u
[lepuoandeckoit CuCTeMbl XUMUUYECKUX
AJIEMEHTOB JUIsl PA3BUTHSI HAYKU U
npaktuku. [[.11. MeneneeB — yu€Hblii U
TPaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBue THAPOKCHIA [IMHKA

C paCTBOpaMH KHUCJOT U IIEI0UYECH.
MopenrpoBaHue CTPOCHUS MOJIEKYI
IIPU TIOMOILM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamopnvie onvimul

O3HakoMJieHHE ¢ 00pa3liaMi METAILIIOB U
HEMETAILJIOB

VYuyacTBOBaTh B COBMECTHOU paboTe

B [1ape WX IpymIe.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH(}OpMAIINIO U3 YUeOHUKA U APYTUX
MCTOYHHKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajenTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DIIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
anieMeHToB. MonHas cBsI3b. CTerneHb
okuciaeHus. OKUCINTEILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3ydaeMbIX MMOHSITUU.
Onpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUU.

MonenupoBaTh CTPOEHUE MOJIEKYJT

IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCnIHUTENN U BOCCTAHOBUTEH.
XHUMUYECKUH IKCTIEPUMEHT: N3yYEHUE
00pa3IloB BEIIECTB METAJJIOB U
HEMETAJJIOB, B3aUMOICHCTBUE
TUJIPOKCHUA IIUHKA C PACTBOPAMU KHUCIJIOT
Y IIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEeHUsI, COCAMHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBIThI, WILTIOCTPUPYIOLINE IPUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEJIHHBIX
peakiuii (ropeHue, peakiuu
pa3NoXKEeHUs, COEUHEHHS)

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiuil.
OrnpenensiTh CTENEeHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (hopmynam u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COE€IUHEHUH MO CTEIICHU OKUCIICHUS
ATOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIB. PaccTaBisaTh
KOA(PUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEILHBIX
pEaKUil METOJIOM SJIEKTPOHHOTO
OanaHca.

HabromaTe XMMHUYECKHE ONBITHI

10 TUTaHY, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT g co3manus
MOJIEJIEH, TTIOJATOTOBKU MPE3EHTALIUM,
JIOKJIAJIOB I10 TEME.

BricTpanBath pa3BEpHYThIE MUCbMEHHbBIE
U YCTHBIE OTBETHI C OMOPO Ha
uHopMaInio U3 yaeOHUKa U IPYTHX
HMCTOYHUKOB, B TOM uncie MHTepHera

Hroro no pazneny 15
PezepBHOE Bpemst 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OcCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM Conepxxanue o0ydeHust
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IpeIMeTa

Pa3nen 1. BemecTBo M XUMHU4YeCKHE PeaKIUM

1.1

[ToBTOpEHUE N
yri1yOJieHue 3HaHUuN
OCHOBHBIX pa3JleNioB
Kypca 8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHCTEMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenpneneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLH U X
COCTMHEHNH B COOTBETCTBUH

C MOJIO)KEHUEM DJIEMEHTOB

B [leprognueckoi cucreme U CTPOCHUEM
X aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMHUYECKOM
CBsI3U. THUIBI KPUCTALIMYECKHAX
PEETOK, 3aBUCUMOCTD CBOVCTB
BEILIECTBA OT TUMNA KPUCTATIIMYECKOU
PELIETKU Y BU1A XUMUYECKOHN CBA3U.
Knaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKHX BEIIECTB. XUMUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHEHUH, T€HETUYECKasl CBI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KU U KATbIUA
10 UX MOJIOKEHUIO B [leprnoanueckou
cucreme /1. 1. Menneneena.
KrnaccuduuupoBaTs 1 Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA U3YYEHHBIX
KJIACCOB.

OnuceIiBaTh OOIIME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB,
ITOATBEPKIaTh CBOMCTBA PUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIu.

OnpenensiTh BUJI XUMHUYECKOMN CBSA3U U
TUIl KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BEUIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpauBarh pa3BEpHYThIE MMCHMEHHbBIE
Y YCTHBIE OTBETHI C OMIOPOU

Ha MHQPOpPMAIIHIO U3 Y4eOHUKA U
CIIPaBOYHBIX MaTE€PUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O03HAKOMJICHHE C MOJICJISIMU
KPUCTAUIMYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
Y HeMeTaJuioB (TpaduTa u aamasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPHUS)

VCIIOJIb30BATh U3YYEHHBIN TOHATHIHBIN
amnmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peaKIui

Krnaccudukanus XMuMUYECKUX peakiui
10 Pa3IMYHbIM MPU3HAKaM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIIUU
BEIIECTB, IO TEIJIOBOMY A (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

0 00OPaTUMOCTH, IO Y4aCTHIO
KaTaJim3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUYECKOU
peaknuu. [lorstue 06 06GpaTUMBIX

U HEOOpaTUMBIX XUMUYECKUX PEaAKIIHSIX.
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTrEeHHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@aKTOpBI, BIHSIOMINE HA CKOPOCTh
XUMHYECKOH peakiiy U TOJOKEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCTUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATUN
Y IPUMEHSTH 3TU MOHSATUS TIPU OMUCAHUU
CBOWMCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUuMHUYECKHUE
pPEaKIUU 0 PA3TUYHBIM TPU3HAKAM.
VYcranaBauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOUN PEeaKIUU OT Pa3IudHbIX
(bakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIICHUM
B Pa3JIMYHbBIX YCIOBUSIX.

Onpenensars OKUCIUTEND U
BoccTanoButesib B OBP.

CocCTaBJIATh JIEKTPOHHBIN OajiaHC
peaKkum.

[Tpou3BOUTH BHIUMCICHUS

0 XUMUYECKUM YPABHCHUSIM.
VYu4acTBoBaTh B COBMECTHOM paboTe

B [1ape WJM TpymIe.

BricTpauBath pa3BEpHYThIE MUCHbMEHHbBIE
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peakinu, HICKTPOHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuii ¢ UCTIOIH30BAHUEM METO/1a
AJICKTPOHHOTO OaiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMU OT BO3ICHCTBUS
Pa3NUYHBIX (PaKTOPOB.

OMBITHI, WLTIOCTPUPYIOIIUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuuu
pa3I0KeHUs, COSAMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MACChI
peareHTOB UJIM IIPOYKTOB 10
YPaBHEHUSIM XUMUYECKUX PEeaKIui

Y YCTHBIE OTBETHI C OMIOPOU

Ha nHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEpUAIIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN IOHATUWHBIN
amnmnapar Kypca XUMUHU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOTUTUIECKON
IUCCOLMALNN. DIEKTPOJIUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
Mexanusm quccoumranyy BEIeCTB

C pa3IMYHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC
U cinaObie DIIEKTPOIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICT N3y4aeMBbIX TOHITHH,
a TaK)K€ CMBICI TEOpUHU
AJIEKTPOJIUTHYECKON AUCCOLUALINH.
OOBSICHATH TPUYHHBI
3JEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PAa3/INyaTh CJIa0ble U CUIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALANA
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MPOTEKAHMS PEAKIIMi HOHHOTO 0OMEHa,
MOJTHBIE M COKPAIEHHBIC HOHHBIC
ypaBHEHUs peakiuid. CBONCTBA KUCIIOT,
OCHOBAHHUM U COJICH B CBETE
MPEACTaBICHUN 00 AIEKTPOIUTUYECKOM
nuccoranuu. KauecTBeHHbIE peakiuu
Ha UOHBI. [IoHATHE O TUAPOIN3E COTIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 37€KTpONPOBOAHOCTH
pacTBOPOB BEIIECTB, MpoIecca
JTHACCOITHAIIAH KUCIIOT, IIEII0YCH

U coJiel (BO3MOXKHO MCTIOJIb30BaHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOLTHE TPU3HAKU
IPOTEKaHUS peaKIuii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajiKa, BbIJICJICHUE Ta3a,
oOpa3oBaHuUE BOJIbI).

PacniozHaBaHne HEOpraHUYECKUX
BEIIECTB C IMMOMOIIbI0 KaUY€CTBECHHBIX
peaKunil Ha UOHBL.

Jlabopamopmubiii onvim:

N3yyenne npu3HakoB MPOTEKAHUS
peakiu MOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHHEM OCAJIKA,

BBIZICIICHHEM Ta3a, 00pa30BaHUEM BOJIbI).

Ilpakxmuueckas paboma:

KHCJIOT, IIEJIOUCH U COJIeH, ITOJIHBIC U
COKpalI€HHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIMil HOHHOTO 0OMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaAKLMKA TUAPOIJIN3A COJIEN.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH DJIEKTPOJIUTUYECKOM
JMCCOLMALINN; TTIOATBEPKIATh CBOMCTBA
puMepaMu MOJIEKYJISPHBIX K MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUMN.
Pemiats 3xcniepuMeHTaIbHBIC 3a]a41

0 TEME.

[InaHupoBaTh U OCYLIECTBIATH

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

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
MCIIO0JIb30BAHUU XUMUYECKOU MOCYIbI U
000opy0BaHMUs.

[IpoBOANTH BEIYUCIECHUS 110 XUMUYECKUM
YPaBHEHHUSIM.

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

Buiuucnenusa:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKLIUN

B TIape WU TPYTIIIE.

BricTpanBaTh pa3BEépHyTHIEC TMCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

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

Uroro no pazneny

17

Pa3zgen 2. HemeTa/JIBLI M UX COeTUHEHUA

2.1 | OGmas 4
XapaKTEepPUCTUKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynsl.
["anorensl

OO0mr1ast XapaKTEPUCTHKA TAJIOT €HOB.
OCoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHUS.
Crpoenue u pusznueckue CBOMCTBA
MIPOCTHIX BEILIECTB — T'AJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICUCTBHE C METAJIJIAMH,
HEeMeTaJlJIaMU, 1eJI0UYaMHu ).
XnopoBogopoi. CossiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
IpuMeHeHue. JlercTBue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxnenmue xJ0puasl 1 X HAX0XKICHUE
B IIPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITh, OTpaxkaroniue Gu3nIecKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
COeIMHEHU (BO3MOKHO HCIIOJIb30BAHUE

OOBsACHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIOB U UX
COEIMHEHNH B IIPENIEIIax MaJbIX
NEPUOJIOB U IJIaBHBIX MOATPYIIT
[leproau4yeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
raJIOreHOB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPOAA,
XJIOPHJIa HATPHS), CIIOCOOBI UX
NOJIY4YEHHUSI, IPUMEHEHHUE U 3HAUCHUE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBatTh U OCYILECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOJAUTH HAOJIIOICHUS,
JieNiaTh BBIBOABI IO Pe3yJIbTaTaM
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BUJICOMATEPHUAJIOB).

O3zHakomiieHHE ¢ 00pasiaMu XJIOPHUIOB
(rajoreHu0B).

Jlabopamopuwiti onvim:

N3yuenue CBOMCTB COISAHON KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKITuit
Ha XJIOPU-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonmyyeHue coNSTHON KUCIIOTHI,
M3y4ECHUE €€ CBOMCTB.

Boviuucnenusa:

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

AKCIIEPUMEHTA MTPU NPOBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOIB30BAHUN XUMUYECKON
HOCYZIbl U1 000PYAOBAHUS.

BricTpauBaTh pa3BEpHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha WH(OPMAIHIO U3 yueOHUKA U
CIPABOYHBIX MATEPUAIOB, TPAMOTHO
WCIIOJIb30BATh NU3YYEHHBIN MOHATUNHBIN
anmapar Kypca XuMuu

2.2

OO6mas
XapaKkTEePUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ coeqUHEHU

OO6m1as xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynnsl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTCIICHU
OKHUCIICHUS.

Crpoenue u pusnueckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnoTponHbie MOAUGUKAIIUA KUCTOPOa
U cepbl. XMMHUYECKHE CBONCTBA CEPHI.
CepoBoaopo, CTpoeHue, pu3ndecKue u
XHMHUYECKUE CBOMCTRBA.

OKcubl cepbl Kak MpeacTaBUTEeNn
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusnveckue u
XUMHAYECKHEe CBOMCTBA (00IIHE KaK

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C YUETOM
CTPOEHHUSI UX AaTOMOB.
XapakTepusoBarb (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTOT0
BEIIECTBA CEPBI U €€ COCAUHEHUMN
(cepoBOIOpO/Ia, OKCHIOB CEPBI, CEPHOU
KHCJIOTBI, CYJIb()aTOB), CIIOCOOBI X
MOJIyYEHU S, MPUMEHEHNE U 3HAUCHUE

B MIPUPO/IC U KU3HU YEJIOBEKA.
OnpenensTe HATMYKUE CYNIb(aT-HOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
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MpeACTaBUTEIIS Kacca KUCIOT U
cnenupuyeckne). XMMHUYECKUE PEaKkiiuu,
JeKale B OCHOBE MPOMBIIIEHHOTO
crocoba MmosydyeHus CepHOM KUCTOTHI.
[Ipumenenue. Conu CEpHOU KUCIIOTBHI,
KaueCTBEHHAs peakilus Ha Cyab(aT-uoH.
Haxoxnenune cepbl 1 €€ COeIMHEHUI

B IIpUpoJie. XUMUYECKOE 3arps3HEHUE
OKPYKaIOIIEX Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXK]IH, 3aTPA3HECHUE
BO3/1yXa U BOAOEMOB), CLIOCOOBI €ro
MpeAOTBpAICHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIieHHEe ¢ 00pa3liaMu Cephl U €€
COeIMHEHUAMU (BO3MOYXKHO
UCITI0JIb30BaHHUE BUIEOMATEPUAIIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noj AeiCTBUEM
KOHLIECHTPUPOBAHHOW CEPHON KUCIOTHI.
Jlabopamopuvie onvimol:

N3y4yeHne XUMHUYECKUX CBOVCTB
pa30aBJICHHOW CEPHON KUCIIOTHI.
[IpoBeneHne kKa4eCTBEHHON peaKkIuy Ha
cynb(har-uoH v HaOJ0/IeHNE TTPU3HAKa
€€ NPOTEKAHUS

poOJIeM, CBSI3aHHBIX C IEPepabOTKOM
COCIMHEHUN CEPBI.

[InaHnpoBaTh U OCYIIECTBISATH

Ha MPAKTHUKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOJBI 110 pe3yJIbTaTaM
DKCIEPUMEHTA.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboTHI B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
OCYZBI 1 000PYIOBaHUSI.

[Ipou3BOUTH BHIUMCIICHUS

10 XUMUYECKUM YPABHCHUSIM.
Hcnonbs30BaTh IpU BBIOJHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHUKa,
CIIpaBOYHBIE MaTEepHUaIb
(ITeprouecKkyro CUCTEMY XUMHYECKUX
anemenToB J. . Menneneesa, Tabauiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHHUI U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUH PAJL
HaNpsLDKEHUI METAILJIOB).

Hcnonbs30BaTh TP BBIOJIHEHUN
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEI0BATENBCKOU JIESITEIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COJIEPHKAHUS, CIPABOYHBIC
Marepualsl, pecypcsl IHTEpHETa
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2.3

Oobmas
XapaKTepUCTUKa
XUMHUYECKUX
JJIEMEHTOB
VA-rpynmnst.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO011ast XxapakTEpUCTHKA IIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTEIICHU
OKHUCJICHHUSI.

A30T, pacCIpOoCTpaHEHUE B MPUPO/IE,
du3nUecKre 1 XUMHIECKIE CBOWCTBA.
Kpyrosopot a3zora B mpupoze.
AMMMaK, ero pu3n4ecKkue 1 XuMHYECKHe
CBOWCTBA, MOJy4EHUE U IPUMEHEHUE.
Conu aMmMOHMS, UX PUBNIECKUE U
XUMUYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakmus Ha HOHBI
aMMOHMUSI.

A3OTHas KHCIIOTA, €€ MOoTy4YeHue,
dusznueckre 1 XMMUYECKHE CBOWCTBA
(obrmIure Kak mpejcTaBUTENs Kiacca
KHUCJIOT U CrIeU(PUIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yno0peHui. XUMU4YeCKoe 3arpsisHeHNe
OKPYKalOIlIEH Cpeaibl COEAUMHEHUSIMA
a30Ta (KUCJIOTHBIC TOK/IH, 3arPSI3SHCHHE
BO3/TyXa, TTOYBHI U BOJTOEMOB).
docdop, aIIOTPONHbIE MOAUPUKALIUH
docdopa, puznueckrue U XUMHIECKHE
coiictBa. Oxcun hocdopa (V) u
dbocdopHas kucnora, puzndeckue u

OOBICHATH 00LIME 3aKOHOMEPHOCTH

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

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBONCTBA MIPOCTHIX BEIIIECTB
azota u ocopa 1 UX coeTMHEHUN
(amMuaka, coyieii aMMOHUS, a30THOU
KHUCIIOTHI, HUTPATOB, okcuaa Gocdopa (V)
u hochopHOI KUCTOTHI, pochaToB),
CIOCOOBI UX TIOTY4YCHHUSI, IPUMECHECHHE U
3HAYEHWE B MIPUPOJIC W )KU3HU YECIOBEKA.
OmnpenensaTe HOHBI aMMOHUSA U (pocdart-
MOHBI B PaCTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKJIEHUEM
coelMHeHui a3ota u docdopa

B OKPYXKaIOLIEHN cpelie.

[InanupoBaTh U OCYIIECTBISATH

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

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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XUMHYECKUE CBOKCTBA, MOJTYUYCHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ (PU3MUYECKUMU
cBoiicTBamu a3zora, pocdopa

U UX COEIMHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3zHakomIIeHHE ¢ 00pa3laMy a30THBIX H
dochopHbIX yrnoOpeHuit.

[lonydenue, cobnpanue, pacrio3HaBaHUE
Y U3y4EHHE CBOWCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
a30THOU KHUCJIOTHI C MEJIbIO (BO3MOKHO
MCITOJIb30BaHUE BUICOMATEPUATIOB).
Jlabopamopuvie onvimol:

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

Ne 3: [lomyueHne aMMuaka, U3y4eHHE
€ro CBOKCTB.

Boviuucnenusa:

M0 YPaBHEHUSAM XUMHUUYECKUX PEaKIui

IIPHU MCTOJIb30BAHUN XUMUYECKON
HOCYZIbl 1 000PYAOBAHUS.
[Tpon3BONUTH BBIYNCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4€OHBIX 3a/IaHUI TEKCThl yueOHUKa,
CIPaBOYHbIE MaTEpHAJIbI
(epHOJUYECKYIO CUCTEMY XUMHUECKHUX
anementoB /1. 1. MenneneeBa, Tabauiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN ST
HaIPsLKEHU METAIIJIOB)
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2.4

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

OO6mras xapakTEepUCTHUKA HJIEMEHTOB
IVA-rpynnsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCIICHUS.

VYraepon, aloTpoIHbIe MOAU(PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusznyueckre 1 XMuMHUYECKHE CBOMCTRA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPO/IE.

Oxcunpl yrieponaa, ux Gu3nIecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUE

Ha YKMBBIC OPTaHU3MBbl, TTOJIYYEHUE U
IPUMEHEHHUE. JKOJIOTHYECKUE
po0JIeMbl, CBS3aHHBIC C OKCHUIOM
yraepoza (IV), runoresa riob6aibHOTO
NOTEIUICHUS KJIIUMaTa, HapHUKOBBIN
adexr.

YroapHas KUCIIOTa U €€ COJIM, UX
du3nyueckre 1 XMMUYECKUE CBOMCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KauecTBennast peakius Ha KapOoOHAT-
noHkbl. VMcnonb3oBanne kapOOHATOB

B 6BITy, MCIHUIUHE, IIPOMBIIIJIICHHOCTU U

CEJIbCKOM XO3SIMCTBE.
IlepBoHauaabLHBIC TTOHSATHS

00 OpraHMYeCcKHX BEIIEeCTBaX KakK

0 COeIMHEHUSX Yyriiepoja (MeTaH, 3TaH,

OOBICHATH 00LIME 3aKOHOMEPHOCTH

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

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
YIJIEpOa U KPEMHHUS M UX COCIMHEHUIN
(OKCHIIOB yriaepo/ia, yrojlbHON KUCTIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUS,
KPEMHHUEBOM KHCIIOTHI, CUIIMKATOB),
crocoObl UX MOJTYYEHUS, MPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.
OOBACHATH NPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — HA TpUMeEpax
COCIMHEHUN YIJIEPOJIa U KPEMHUS.
OnpenensTh KapOOHAT- U CUITUKAT-UOHBI
B pacTBOpeE.

OOBSICHATH CYLTHOCTb 3KOJIOTMUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKHUCIIOr0 ra3a B OKpYXarolen cpee.
[TonTBepxnaTh OCOOEHHOCTH COCTaBa
OpPraHMYECKUX BEILECTB PUMEpaMu
IPOCTHIX COETMHEHHI (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJTULEPHH,
YKCYCHasi KUCJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKUX COCIUHEHUN YIIIepoia U
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ATUJIEH, alleTUJIEH, 3TAHOJ, TJIULIEPUH,
YKCYCHasl KUCJIOTA).

[IpupoaHbIe NCTOUHUKH YTIIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTKu (OEH3HH),
UX POJIb B OBITY ¥ TIPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOIOrUYECKH BaXKHBIX
BEIIECTBAX: KUpaX, OelKax, yrieBojax —
Y WX POJI B KU3HH YETIOBEKA.
MarepuanbHOE €UHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUH.
Kpemnuii, ero ¢pusnyeckue u
XUMUYECKHE CBOICTBA, MOJTyYEHUE U
npuMmeHeHne. CoeTMHEHHS] KPEMHUS

B ripupojie. OO01re npeacTaBICHHs

00 okcune kpemuus (IV) u kpemHuEBOIM
KHCIIOTE.

Cuiikatel, X UCIIOJIb30BAaHUE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
Baxnenme cTpouTenbHbIE MATEPUAIIBL:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMbl 6e30macHOro
WCIIOIb30BaHUs CTPOUTEIBHBIX
MaTepuaoB B MOBCEAHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpuCTaLTHYECKUX PEIIETOK

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

B OBITY ¥ TIPOMBIIINICHHOCTH.

[TpoBOAUTH BEIYUCIICHHS TIO YPABHEHHSIM
XUMHUYECKHUX PEaKIIHA.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIEPUMEHTA IPU IPOBEACHUN
71a00paTOPHBIX OMBITOB U MTPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCMIOJTb30BAHUU XUMUYECKOM
MIOCYZIBI 1 000PY/IOBaHUS.

Hcronp30BaTh NP BHIMTOJIHEHUH
y4eOHBIX 3a/IaHUN TEKCThI Y4eOHUKA,
CIPaBOYHbBIC MaTEPHAIIBI
(ITeppoguveckyro cUCTEMY XUMUYECKUX
sanemenTtoB [. . Menneneesa, Tabiauiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
coJiei B BOJIE, DJIEKTPOXUMHUUECKUH psifl
HaAIPSDKCHUN METAIIJIOB)
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anmasa, rpadurta, QysiepeHa.
O3HaKkoOMIIEHHE C POLIECCOM a/icopOLUu
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIeHHE € IPOAYKIUEN
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuarnbl: CUTUKATHAS
IIPOMBIIUIEHHOCT ).

Mopenu MoJIeKyJl OpPraHuYeCKUX
BELIECTB.

Jlabopamopmubiii onvim:

[Tonydenue, cobrpanue, pacrio3HaBaHUE
Y W3y4YEHHE CBOMCTB YIJIEKUCIIOrO rasa.
[TpoBeneHne Ka4eCTBEHHBIX PEaKIINi

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHUE MPU3HAKOB UX MPOTEKAHUSI.
lIpakmuueckue pabomol:

No 4. TTonydyeHue yriieKucioro rasa,
U3Y4YEHHUE €T0 CBOMCTB.

Ne 5. Pemenue skcniepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxHeimme HemeTamibl
U UX COCTUHEHUS

Buviuucnenusa:

10 YPAaBHEHUAM XUMUYECKUX pEaKIuid

Hroro no pazneny

25

46



denepanbHas pabodas mporpamma | Xumust. 8—9 kmaccel (6a30BbIil yPOBEHB)

Pa3znea 3. Mera/sibl M X COeIMHEHUSA

3.1

OO01me cBOMCTBA
METAJLIOB

4

OO6m1as xapakTepUCTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
nonoxxenus B [leppuonnueckoi cucreme
XUMUYECKUX IJIEMEHTOB

J.1. MenaeneeBa u CTpOEHHUSI aTOMOB.
Crpoenue MetaiuioB. Merannuyeckas
CBSI3b M METAJTHYECKast
KpUCTAINTUYECKAsl pEeHIETKA.
DNEKTPOXUMHUUECKUH Psiji HAPSHKEHUN
MeTaioB. DU3NYecKre U XUMUYECKUE
cBoicTBa MeTaiioB. O0IIHE CIIOCOOBI
nonydeHus metamwioB. [lousTue

0 KOPPO3UH METAJJIOB, OCHOBHBIC
CHOCOOBI 3AIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U
MIPOMBIILIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METAJUIOB U CILJIABOB.
N3ydeHue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIOIb30BAHUE
BUJICOMATEPHUAJIOB).

Jlabopamopuvie onvimol:
O3HakoMJieHHE ¢ 00pa3laMu METANIOB U
CIUTaBOB, UX (PM3MUECKUMU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATHN
Y TIPUMEHSTH 3TH TIOHSTHS TIPY OTTUCAaHUHT
CBOWCTB BELIECTB U UX IIPEBPAILLICHUN.
OOBsICHATH 00IITE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ UX COEAMHEHUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHUE METAJUIOB,
oOuue pu3ndecKkue 1 XUMHUIEeCKue
CBOICTBa METAJLJIOB.

XapakTepu30BaTh 00IIHUE CIIOCOOBI
MOJTYYICHUSI METAIIJIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAITIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
WCIOJIb30BAaHUHM XUMHYECKOU MOCY/IbI U
o0opy0BaHuUs.

[Tpou3BOAUTH BBIYUCICHUS

110 YPaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJIUH U3 PEareHTOB COJCPKUT
TIPAMECH.

VYuyacTBoBaTh B COBMECTHOU paboTe

B TIape WU TPYTIIIE.

Hcnionb30BaTh Mpy BBITIOJTHCHUH
y4eOHBIX 3a/IaHUM TEKCThI YUeOHUKa,
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Buviyucnenus:

110 YPAaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpYUMeECH

CIPaBOYHBIC MaTEPHAIIBI
(ITeppoauueckyro cUCTEMY XUMUYECKUX
sanemenToB Jl. . Menneneesa, Tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
COJIEN B BOJIE, JIEKTPOXUMUYECKUN PsilL
HaINPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[[leouHBIEC METAIbI: HOJI0XKEHUE

B [leproanueckon cucTeMe XuMHUYEeCKUX
anemenToB J[.1. MenneneeBa, cTpoeHue
UX aTOMOB, HAX0XJICHUE B MPUPO/IE.
duznyeckre 1 XUMHYSCKHE CBOIMCTBA
(na nmpumepe HaTpus U Kanus). OKCUAbI
Y TUJPOKCHUIBI HATPUS U KAJIHSL.
[IpumeHeHne MET0UYHBIX METATUIOB U UX
COETMHEHNH.

[llerouHO3EMENBHBIEC METAIJIBI MArHUK 1
KaJbIUK: TToJ0KeHue B [lepruonnueckon
CUCTEME XMMHUUYECKUX DJIEMEHTOB

.. MenpneneeBa, CTpOCHHUE UX aTOMOB,
HaxoXJeHue B ipupoje. Pru3nyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kaiapus. Baxkaeume coe TMHEHNUS
KaJIbIUs (OKCUT, TUIPOKCHUJ, COJIN).
JKécTkocTh BOJIBI M CIOCOOBI €€
YCTpaHECHUSL.

ATIOMUHUH: TTIOJ0KCHUEC

B [leproandeckon cucTeMe XUMUYECKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBONCTB AJIEMEHTOB-
METAJUUIOB M UX COSIMHEHUH B IPYIIax

C y4éTOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3HIECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJJIOB Ml UX COCMHECHHUH (OKCHIOB,
TUIPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIYYEHU S, MPUMEHEHNE U 3HAUCHUE

B MMPUPOJIE 1 )KMU3HM YEJIOBEKA.
VYcranaBiauBaTh MPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIIECTBa — CBOMCTBA — MPUMEHEHUE —
Ha MpUMepax U3y4aeMbIX BEIIECTB.
Pacnio3naBath ¢ MOMOIIBIO KaU€CTBEHHBIX
peakIuii HOHBI METAJVIOB: MarHus,
KaJbIIUs, aTFOMUHUS, ITMHKA, Kemesa (1I)
u xene3a (1), mexu (II).

JlokazpiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB Y TUJIPOKCHUJIOB aTIOMUHUS U
IIMHKA.
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sanemeHToB JI.1I. MenneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B MPUPOJIE.
duznyecKrue 1 XUMHUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEpHBIC CBOKCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoguueckon
CUCTEME XMMHYECKUX 2JIEMEHTOB

.. MenneneeBa, CTpOEHHE aTOMA,
HaxoXJiIeHue B pupoje. dusnueckue u
XUMUYECKHE CBOMCTBA XkKene3a. OKCHIbI,
ruapokcuasl u conu xxenesa (II) u xenesza
(IIT), ux cocTaB, CBOMCTBA U MOJTyYEHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOACHCTBHUS OKCHIA
KaJIBITUSL U HATPHUS C BOJIOH (BO3MOYKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpailiiBaHue MJIaMeHU HOHAMU HaTpHs,
KaJIAs ¥ KaJIbIUsl (BO3MOXKHO
HCITIO0JIb30BaHUE BUJIEOMATEPUATIOB)
HccnenoBanue CBOMCTB KECTKOU BO/IbI.
[Tporiecc ropenus xeie3a B KUCIOPOE
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJICOMATEPHUAJIOB).

Jlabopamopusie onvimoi.:

IIpoBeneHre KaueCTBEHHBIX PEAKIIUM

Ha MOHBI (MarHusi, Kajablus, aTFOMAHMUS,

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUU
71a00PaTOPHBIX OMBITOB M IPAKTUUECKUX
pabor.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboTHI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOU
MOCYZBI 1 000PYAOBaHUS.

[1pou3BOUTH BHIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B [1ape WM TpyMIe.

BricTpanBath pa3BEpHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQpOpPMAIIHIO U3 Y4eOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
VCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMUU
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uuHKa, xxenesa (1) u xxeneza (11I), meau
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHHUSI.

Hccnenosanue aMpoTepHBIX CBOMCTB
TUAPOKCHUIA ATFOMUHUS U THIPOKCHUIA
IUHKA.

IIpakmuueckue pabomol:

Ne 6. JKécTkocTh BOABI 1 METOIEI €€
YCTpPaHEHHUSI.

Ne 7. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxxHenmue MeTamuibl U
UX COCTUHEHUS.

Boruucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEAKIIUH,
€CJIM OJINH M3 PEareHTOB JaH B U30BITKE
WJIU COZIEPKUT MIPUMECH;

MAacCOBOM JI0JIM BbIXOJIa TIPOTYKTA
peakiuu

Hroro no pazneny 20

Pa3znes 4. XuMus u OKpykamwmas cpeia

4.1 | Xumusa u 3
OKpYy>Karomias cpea

BemecrBa u Marepuassl B IOBCEAHEBHON
KW3HU YenoBeka. besonacHoe
HCMOJIb30BAHUE BEIIECTB U XUMHYECKUX
peaxuuii B ObITy. [lepBas momorrs mpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYIKAIOLLEH
cpenbl (IpenesibHasi AOMyCTUMAs

XapakTepu3oBaTh POJib XUMHUHU

B PA3JIMYHBIX cepax ACITEIbHOCTH
JIF0JICH, OCHOBHBIC BEIIISCTBA U
MaTepHuasbl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 YeJIOBEKa.

OOBSACHATH yCII0BUS 0€30MacHOTO
WCIIOJI30BAHUS BEIIECTB U XUMHUUECKUX
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KOHIICHTpAIIMs BellecTB. Posib Xumuu

B PEIICHUHU YKOJIOTUUECKUX TTPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepraioB
(cTekJ10, CIIaBBl METAJIOB, MOJIUMEPHBIE
MaTrepuaibl)

peakuuii B ObITY.

AHaIA3UPOBATh U KPUTUUYECKH
OIICHUBATh WH(OPMAIIMIO O BIUSHUA
MPOMBIIIJIEHHOCTH, CEITLCKOTO X035I1CTBRA,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYKAIOIIEN CPEIbI.

YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb

IPU XUMUYECKHX 0’KOTr'aX U OTPABICHUSX.
[IpuauMate yuactre B 00CYXJIEHUU
POOJIEM XUMHUYECKON U DKOJIOTHIECKOU
HaIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MpoOIeMe U
MpeAJIaraTb BO3MOKHBIE TYTH €€
peLIeHHUS

Uroro no pazneny: 3
PezepBHOE Bpemsi 3
OBUIEE YHUCJIO YACOB 68
I10 ITPOTPAMME
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