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HOACHUTEJBHASA 3AIINCKA

PaGouasi nporpaMma cocTaBjieHa HA OCHOBAHUM:

eHa ocHoBe P33 Ne273 ot 29 nexabps 2012 roga «O6 obpa3zoBaHHH B
P®» (B nelicTByIOLIEH peaaknn);

eDI'OC OO0, yTBEepAKAECHHOTO NMPUKA30M MUHHCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanun ot 31.05.2021 r. Ne287 (B meicTByrolIECiH
peIaKium);

eDOIT OO0, yrBepxkaenHou [Ipukazom MHUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit deneparnmu ot 18.05.2023 No 370 "OO yTBep)aeHUU
(penepanbHOl 00pa30BaTENbHON MPOrPaMMbl OCHOBHOTO OOLIETO
obpaszoBanus" (3apeructpupoBan 12.07.2023 Ne 74223);

¢OCHOBHOI 00111€00pa30BaTEeIbHON MPOrpaMMbl OCHOBHOTO OOILErO
oOpazoBanus (nanee — [Iporpamma) MyHUIIUTIATBEHOTO OOPKETHOTO
00111€00pa30BaTEILHOTO YUPEKICHUS CpeHEN MKOJbI Ned

e VyeoOusniid tuiad MBOY COILL Ne 4.

[Ipy m3ydyeHUM XUMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMSI Ba)KHOE
3HauEHUE MPUOOPENH TaKHe 111, KaK:

dbopmupoBaHue WHTEJUICKTYaJIbHO pPa3BUTOM JUYHOCTH,
rOTOBOM K €aMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHBHOMY MPUHSITHIO
pelIeHui, CIOCOOHOM afanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU;

HaIpaBJICHHOCTh  OOyYEHUS Ha CHCTeMaTH4YeCKoe MPHUOOIICHUE
oOyyJarommxcsi K CaMOCTOSITEJIbHOM TO3HABATEIBLHON JACSATEILHOCTH, HAyYHBIM
MeTOoJaM TMO3HaHUsA, (GOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

o0OecrieueHue YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYaromMUMUCS
OMbITa Pa3HOOOPA3HOM [EATENIbHOCTH, IO3HAHUS U CaMOIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM), WMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3TUYHBIX BUJOB IESATEIbHOCTH;

dbopmupoBaHue  0o0mie  (PYHKIIMOHAIBHOW WM €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHHI OOBACHITH U OI[CHUBATH SIBJICHUS OKPY>KAIOIIIETO
MUpa, UCTIONB3YS 3HAHUS U OTBIT, TTOJIYYCHHBIC PU N3YUECHUU XUMUH, TIPUMEHSITh UX
IIPU pelIeHUH IPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOM JCATEIHHOCTH;

dbopmMupoBaHUE y OOYyYAIOIIUXCA T'YMAHUCTUUECKUX OTHOILICHUM, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JJIsI BBIPAOOTKU HKOJOTUUECKH II€JeCO00pPa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIIBHOCTH B IEJISIX COXPAHEHUS CBOETO 3I0POBbS
Y OKPY’KAIOILEW IPUPOJIHOMN CPELBI;

pa3BUTHE MOTHBAIUU K 00y4eHHIo, crocooHocTeln K
CaMOKOHTPOJIIO M CAaMOBOCHUTAHUIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX



IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tpoduiis W HAIPaBICHHOCTH
JaabHEUIIero o0y4eHus.

OO611ee YuCiI0 YacoB, peKOMEHIOBAHHBIX JJIsl M3yUYeHHS XUMUHU, — 136 4acoB: B
8 kimacce — 68 vacoB (2 yaca B Hezeln), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP)XAHUE ObYYEHHMA

8 KJIIACC

[lepBoHavyaIbHBIE XUMUYECKUE TTOHITHS

[Ipenmer xumuu. Ponp XMMuM B KM3HU YEIOBEKa. XUMHUS B CHCTEME HAYK.
Tena n BemecTBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BEILIECTB.
[lonsiTue 0 Merogax Mo3HaHWS B XUMHH. YUuCTble BemecTBa U cMecH. CrocoObl
pa3aeieHusl CMeceil.

ATOMBI M MOJIEKYJIbl. XHMHYECKHE 3JIEMEHTHl. CHUMBOJBI XUMUYECKUX
AJIEMEHTOB.

[IpocThle U CII0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunyeckas ¢popMmyiia. BaleHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOcHTENnbHAs aroMHas macca. OTHOCUTENBbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuectBo BemectBa. Monbs. MousipHass macca. B3auMoCBSI3b KOJMYECTBA,
MacCchl W 4YHCIa CTPYKTYpHBIX €IMHMI] BeniecTBa. Pacuétel mno Qopmyiam
XUMHUYECKUX COECIMHEHU.

duznyeckne U XUMHUYECKHUE SBJICHHS. XUMHUYECKash peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsI MacChl BEHIECTB. XHMHUYECKHE YypaBHeHus. Kiaccudukanms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3JI0KEHNUs, 3aMEILICHHsI, 0OMEHA).

XUMHUYECKUHN SKCIIEPUMEHT:

3HaKOMCTBO C XMMHYECKOH MOCynoH, mpaBujamMu paboThl B J1abopaTopuu U
npuémamu oOpalieHusi ¢ J1abopaTOpHBIM 00OPYTOBAaHUEM, WU3YYCHHE M OIMCAHUE
bU3MYEeCKUX  CBOWCTB  OOpa3llOB  HEOPTaHMYECKUX  BEIIECTB, HAOJIOJCHHE
busndeckux (IJIaBJIieHUE BOCKA, TasTHHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUTICHUE
U KOHJIEHCAIUsl BOJbI) M XMMHUYECKUX (TFOpEHHE CBEUYH, MPOKAIUBAHHE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOM) SIBJIECHUH, HAOIIOJEHUE U ONHUCAaHUE
NPU3HAKOB  MPOTEKaHUs  XMMHYECKHMX  peakumid  (pas3jioxeHue  caxapa,
B3aMMOJICUCTBUE CEPHOUM KHUCIOTHI C XJIOPUIOM Oapwusi, pa3ioKE€HUE TUIPOKCHIA
meau (II) mpu HarpeBaHuu, B3aMMOJEHCTBUE Xene3a ¢ pactBopoMm coiu menu (11),
U3y4YeHUE CIOCOOO0B pa3leseHusi cMeced (C MOMONIbI0 MarHuTa, (PUIbTpOBaHUE,
BbINIAPUBAHUE, TUCTUWUISLMS, XpoMarorpadus), IpoBeIeHUEe OUYMCTKH IMOBAPEHHOU
COJIM,  HaOMIOAEHWEe W  ONHMCaHWE  pPe3yJIbTaTOB  IPOBEIACHUS  OIBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKY
(IIapoCTEepKHEBBIX ).

Baxueiimme npeacTaBuTeN HEOPraHMYECKUX BEIIECTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT U MPOCTOE
BenlecTBo. HaxoxkaeHue kuciopona B MpHpojae, (U3MUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne  kucimopoma. CrocoObI
NOJIyYeHUS KHCIIOpoJa B JabopaTopuM W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIUsa KAUCI0pOoaa.



TennoBolr 3D@PeKT XUMUYECKOM peakluu, TEPMOXHMMHUYECKHE YpaBHEHMS,
DK30- U SHIOTEPMHUUYECKUE PEAKIIMU. TOIINBO: yroiab U METaH. 3arpsi3HEHUE BO3/1yXa,
yCWJIEHHE MApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u poctoe BemecTBo. HaxoxieHne Bogopoia B pUpoe,
bu3nUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI MmoayyeHus. KucnoTs
U COJIH.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBoWcTBa BOAbl. Boaa kak pactBoputens. PacTBOpBbI.
HacepilieHHbIE M HEHACHIICHHBIE PACTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 105151 BellleCTBa B pacTBOpE. XMMHUYECKHUE CBOMCTBa BOJAbI. OCHOBaHWUS.
Pose pacTBOpOB B mpupoAE€ U B JKU3HM 4elOBEKAa. KpyroBopoT BOABI B MPUPOJIE.
3arps3HeHre NpupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeopranmueckmx coeamHeHuit. Oxcuanl. Kiaccudukanus
OKCUJOB:  cojeoOpasyiomue  (OCHOBHbBIE,  KHUCJOTHbIE, aM(pOTEepHbIE) U
HecosieoOpasyroue. Homenknatypa okcuoB. @uznueckre U XUMHUYECKHUE CBOMCTBA
oKkcua0B. [lonydeHue OKCUI0B.

OcHoBanus. Krnaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPHUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. DPU3NYECKHE M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucinor. Ouznueckue H
XMMHUYECKUE CBOMCTBAa KHCIOT. Psan aktuBHoctm wmetamoB H.H. bekerosa.
[lomy4yeHne KACIIOT.

Comu. Homenknatypa conei. @PU3nydecKkne 1 XUMAYECKAE CBOMCTBA COJICH.

[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

XUMHUYECKHUI SKCTIEPUMEHT:

Ka4ECTBEHHOE OIIPEIICIICHUE COAEPkKAaHUS KHUCIOpPOJa B BO3AYyXE, MOJYy4YECHHUE,
coOuWpaHue, pacrlo3HaBaHWE U M3YyUYCHHE CBOWCTB KHUCIOpOAa, HaOI0IeHNe
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUSI BOSBHUKHOBEHUS U MPEKPAICHUS
ropenus (moxapa), O3HaKOMJICHHE ¢ oOpa3llaMi OKCHJIOB U OMKMCAHHE WX CBOWCTB,
MoJIy4eHHe, coOMpaHue, paclio3HaBaHUE U M3YYEHHUE CBOWMCTB BOJOpoja (ropeHue),
B3auMojeiicTBue Bojgopona ¢ okcugoM Meau (II) (BO3MOXKHO HCMHOJIb30BaHUE
BHUJICOMATEPUAIIOB), HAOJIOJIEHHE OO0pa3loB BEHIECTB KOJUYECTBOM | MOJb,
UCCIIeIOBaHUE OCOOCHHOCTEN pacTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEd pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICUCTBUE BOJIBI C METaUIaMU (HAaTPUEM U KajbllieM) (BO3MOXKHO
UCIIOJIB30BaHUE BUJIEOMATEPUANIOB), UCCJIEAOBAHHUE OOpAa3l0B HEOPTaHUYECKUX
BEILIECTB PA3JIMUHBIX KJIACCOB, HAONIOJEHHWE W3MEHEHUS OKPACKU WHIAMKATOPOB B
pacTBopax KHCJIOT U Ieyoyed, uzydeHue B3aumojenctBus okcuma meau (II) ¢
PAacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C METaulaMH, PEaKIUil HEUTpAIU3alluH,
MOJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHHUI,

BBITECHEHME OJHOTO MeETa/la JApPYrMM W3 pacTBopa COJU, pEUICHUE
SKCHEPUMEHTANIbHBIX 33/lad 10 TeMe «BaxHellne KiIacCchl HEOPraHMYECKUX
COEOMHECHUI.

[Iepunonnueckuit 3axkoH U llepmogmueckas cucTEMa XMMHYECKUX SJIEMEHTOB
JAN. Menneneea. CrpoeHne aToMOB. XuUMHUYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBLHBIEC PEAKIINH.



[lepBble TOMBITKM KJIAcCUPUKALMK XUMHYECKUX 3yeMeHTOB. IloHsTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEJOYHO3EMEIbHbIE METalIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpblEe 00pa3yrOT aM(pOTEPHBIE OKCUIBI U
TUAPOKCHUIBI.

[lepnognueckunii 3akoH. llepuonnueckas cucteMa XUMHUYECKUX DJIEMEHTOB
HOU.  MengeneeBa.  KopoTkomepuonHas ¢ JUIMHHONEpHOJAHAs  (POPMBI
[lepnognyeckon cucremsl XxuMmudeckux anemeHToB [[.M. MenneneeBa. Ilepuonsr u
rpynnbl. OU3NYECKU CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIBI
DIIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siaep. M3oromnbl. Dnexktponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK  aToMOB  MepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckorr cucremsl J[.MI. MenneneeBa. XapakTepucTUKa XHUMHYECKOIO
AJIEMEHTA M0 ero noyuoxeHuro B [lepuoanueckoit cucreme 1.11. Menaeneena.

3aKOHOMEpPHOCTM MW3MEHEHHsI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue Ilepronnueckoro 3akoHa U Ilepuoanveckoi CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Uil pa3BUTUSA Hayku W npaktuku. .M. MenneneeB — yuy€HbIM U
rpakJIaHuH. XuMHUYecKas cBs13b. KoBaneHnTHas (monsipHast u

HETOJISIPHAs ) CBSI3b.

DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAsI CBSA3b.

Crenenb okuciieHus1. OKHACIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCJICHHS U BOCCTAaHOBJIEHUsI. OKHUCIUTEN U BOCCTAHOBUTEH.

XUMHYECKHUI SKCTIEPUMEHT:

u3ydeHue oOpasloB BEIIECTB METAIOB M HEMETAIOB, B3aUMOJIECUCTBHE
TUAPOKCUIA IIMHKA C pPacTBOpaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiiuy pas3ioKeHUs, COSTUHEHNS).

MexnpeaMeTHbIe CBA3U

Peanuzanust MeXNpeIMETHBIX CBS3€d NPU HM3YYEHUUM XUMHM B & Kiacce
OCYIIECTBJISIETCSl Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHOHAYUYHBIX TOHSTHIMA,
TaK U MOHATUM, SIBJISIONINXCS CUCTEMHBIMU ISl OTIEJIBHBIX MTPEIMETOB €CTECTBEHHO-
HAay4YHOT'O I[MKIIA.

OOmue ecTeCTBEHHOHAYYHbIE TMOHATHS: HAy4YHBIA (PakT, TUIOTE3a, TEOpHs,
3aKOH, AaHaliW3, CHUHTE3, Kiaccu(dukanus, TMEePUOJAUYHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusuKa: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIWI, U30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEIlleCTBa, ra3, GU3n4eCcKrue BeTUYUHbI, €AUHULIBI U3MEPEHUS,
KOCMOC, IJTAaHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC TTOPOIBI, TTOJIE3HBIC
HCKONAeMBbI€E, TOILINBO, BOJHBIE PECYPCOB.

¥ XMMHUYECKHE CBOWCTBA, mosydeHue. Vcnonp3oBanue ¢ocdaToB B KauecTBeE
MUHEPATbHBIX YI0OpEHUHN.

OO6mast xapakrepucTtrka 3meMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKUCIEHHs. YTJEpO[, aIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpojie, PU3NYECKHe W XUMHUYECKHE CBOWCTBA. AAcopOIius.



Kpyrooport yriaepoaa B npupoje. Okcuibl yriepoaa, ux Gu3sn4eckue 1 XUuMUYECKHe
CBOMCTBa, JCHCTBUE HA JKUBBIE OPraHU3Mbl, TOJYYEHUE M IPUMECHECHHUE.
DKoJIorMueckre MpodsieMbl, CBsA3aHHble ¢ okcujaoMm yriaepoaa (IV), rumoresa
rJI00aJIbHOTO TIOTEIUICHUS KJIMMaTta, MapHUKOBBIA 3¢ (deKT. YroiapHas KUCIOTa U €€
ColiM, MX (U3MYECKUE U XHUMHUYECKHE CBOWCTBA, MOJyYE€HHWE U TNPUMEHEHHE.
KauectBenHas peakiusi Ha kapOoHaT- MOHBI. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIIECHHOCTH U CETbCKOM XO3SIUCTBE.

[lepBoHaUaNbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHECHHSIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJICH, 3TaHOJI, TJIMIEPUH, YKCYCHAas KHUCJIOTA).
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPOAOB (Yroib, TPUPOIHBINA Ta3, HEPTH), TPOTYKTHI
ux rmnepepaboTku (OEH3WH), WX poOJib B OBITY M MpoMbliieHHOCTH. [loHsATHe o
OMOJOTHYECKH BaXKHBIX BEIIECTBAX: )KUPaAX, OCNKax, yriaeBoJgax — U UX POJIU B KU3HH
yesjoBeka. MaTtepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COCTMHEHUM.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, TIOJyYCHHE H
npumeHenue. CoeauHeHus: KpeMHus B nipupoje. O01mue npeacTaBieHus: 00 OKCHIe
kpemuus (IV) u kpemHueBoii kucnore. CUIMKATBI, UX HCIIOJIb30BAaHUE B OBITY, B
MPOMBIIJICHHOCTH. Ba)kHeWIlIne CTPOUTENbHBIE MATEpHANIbl: KEpaMHuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobOiiembl  0G€30MMaCHOrO  KMCIOJIB30BaHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

XUMHUYECKHUI SKCIIEPUMEHT:

U3yueHHE 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSTHOM KHCJIOTHI,
MPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE MPU3HAKOB UX
MPOTEKAHMUS, OMBITHI, OTpaXkaromue GU3NIeCKue 1 XMMHUUECKHE CBOMCTBA TaJIOT€HOB
U uX COCIMHEHUN (BO3MO>KHO HCTIOJIb30BaHUE BUJICOMATEPHUAIIOB),
O3HAaKOMJIEHUE ¢ 00pa3liaMH XJIOPUAOB (TaJIOT€HUIOB), O3HAKOMJICHUE ¢ 00pa3liaMu
ceppl W €€ COCIUHEHUSIMU (BO3MOXKHO UCIIOJIb30BAaHUE BHUIECOMATEPHUATIOB),
HaOJIIOICHUE TIpollecca OOYTJIMBaHUS caxapa IMoJ ACHCTBHEM KOHIIEHTPUPOBAHHOU
CEpPHOW KHUCJIOTHI, U3YYECHUE XMMUYECKUX CBOMCTB pa30aBIIEHHON CEPHON KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHOW peakiuu Ha cyibhaT-uoH M HaOI0JeHre MpU3HaKa e
MPOTEKaHMUs, O3HAKOMJICHHE C (PU3WYECKUMH CBOMCTBaMH a3oTa, Qocdopa u ux
COEIMHEHU (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUATIOB), 0Opa3iiaMy a30THBIX U
dbochopHbIX yaoOpeHMid, MOJIydYeHHEe, COOHWpaHHE, paClO3HABAaHUE W HW3YUYCHHE
CBOMCTB aMMHaKa, IPOBEJCHNE KaueCTBEHHBIX pPeakivii Ha MOH aMMoHUS U docdat-
WOH Y M3y4YC€HUE MPU3HAKOB UX MPOTEKaHUsI, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM
aQ30THOM KHUCIOTBI C MeApl0 (BO3MOXKHO UCIOJIb30BaHUE BHUAECOMATEPHUATIOB),
M3yYeHHE MOJIeNied KPUCTAUIMYECKUX pelmeToKk anMasa, rpaduta, Qysiepena,
O3HAKOMJICHUE C TMPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJI€M W YCTPOMCTBOM MPOTHMBOrasza, IMOJydeHHE, COOMpaHue, pacrlo3HaBaHUE U
W3yYEHHUE CBOMCTB YTJIEKUCIOTO Ta3a, MPOBEJACHHE KauyeCTBEHHBIX peakIui Ha
KapOOHAT M CUJIMKAT-UOHBI U U3yYCHHE MPU3HAKOB X MPOTEKAHMS, 03HAKOMIICHHUE C
NPOAYKIMENH CUIIMKATHON MPOMBIIIJIEHHOCTH, PEHIEHUE HKCHEPUMEHTAIBHBIX 3a]a4
1o TeMe «BakHenIe HeMeTaulbl U UX COCTUHECHUS».

MeTtanibl 1 UX COEUHEHUS

OOmast xapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nojioxeHus B Ilepuoanyeckonl cucremMe XuMHU4YecKux 3nemeHtoB .M.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauloB. MeTauindeckasi CBs3b U
MeTaJlJIn4ecKasl KpUcTaaIndeckas pemérka.  DNEKTPOXUMUYECKUI



pan HaIpsKEHU N METaJlIOB. duznueckue u
XUMHUYECKHe CBOMCTBA MeTauioB. O0mIMe cnocoOsl nonydeHus: metamioB. [lonstue o
KOPPO3HH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. Cruiassl (CTajb,
YyT'yH, AOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIILICHHOCTH.

[I{enounbre METAJUIBI; TMOJIOKEHUE B ITepuomuueckont cucreme
xumuueckux aneMmenToB (.M. Menpaeneena, CTPOCHHUE  UX aTOMOB,
HaX0KIECHUEB MIPUPOJE.

du3nyeckre 1 XMMUYECKHE CBOICTBA (HA mpuMepe HaTpus U Kanus). OKCuabl
U TUIPOKCHIBl HaTpuss u Kaius. [IpuMeHeHue NIENOYHBIX METAJIOB M HUX
COEIMHECHUM.

[[lenoyno3emenbpHble METAIbl MarHMi W KaJblWil: IIOJIO)KECHHE B
[lepnoguyeckon cucreme xumMudeckux sneMeHToB J[.M. Menneneesa, cTpoeHune nUx
aTOMOB, HaxOXJeHue B mpupojac. OU3NYecKue U XUMUYECKUE CBOMCTBA MArHUsl W
Kanblud. BaxHeilmme coequuenus Kanblus (OKCUA, TUIPOKCUA, coiH). KECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmomMuHUi: nionoxeHue B [lepruoanyeckoil cUCTEME XUMHUYECKUX SJIEMEHTOB
JA.WN. MenneneeBa, CTpoeHHE aroma, HaxoxAeHWe B npupone. dusnyeckue u
XUMHUYECKHUE CBOMCTBA amOMHUHHS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THIPOKCHUJIA
ATIOMHUHUSL.

Keneso: nmonoxkenue B llepuognueckoi cucreMe XUMHYECKHX SJIEMEHTOB
JA.. MeHnneneeBa, CTpOCHHME aToMa, HaxoKaeHWe B mpupone. dusnueckue u
XUMHUYECKHEe CBOMCTBA kemneza. Okcuabl, rTuapokcuanl U conu xkeneza (II) u xenesza
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHE.

XUMHUYECKUIN SKCTIEPUMEHT:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3NUYECKUMU
CBOMCTBaMU, U3yUCHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO MCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBUSI OKCHJA KaJbI[US U HATPUS C
BOZIOM (BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), WCCIICIOBAHUE CBOWCTB
KECTKON BOJIBI, MPOIECCa TOPEHHUS JKeJie3a B KUCIOpoie (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX pEAaKUUWA Ha HWOHBI
(MarHusi, Kamnplus, amoMuHHs, IuHKa, sxkeneza (II) m xenmesa (III), memm (II),
HaOJIOICHUE U ONIMCaHUE MIPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMU HATPUS, KaJlns
U Kanblus  (BO3MOXXHO  HCIIOJB30BaHUE  BHUIEOMATEpPUATIOB), HCCIICIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA QIIOMUHHMS WM TUIPOKCHUJIA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe « BaKHEUIINe METAJUIBI U UX COCTUHEHUS.

XuMUs 1 OKpyXKarolas cpeaa

BemecTtBa u marepuanbsl B IIOBCEIHEBHOM JKM3HHM 4YeNOBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XUMHMUYECKUX peakuuii B OwITy. IlepBasi momoris mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYXarlleil cpelapl (mpeaesnbHas I0MyCTUMAs
KoHIleHTpanus BemiecTB (nanee — IIJIK). Poib XuMuM B pelIeHUH SKOJIOTHUYECKHUX
po0aem.

XUMUYECKUM IKCIIEPUMEHT:

u3ydeHue oOpasioB MaTEpHAIOB (CTEKIJIO, CIUIaBhl METAJJIOB, MOJMMEPHBIC
MaTepualbl).

MexnpeaMeTHble CBA3U

Peanuzanus MeXOpeaIMETHBIX CBA3€H MpPU H3YYEHMH XUMHU B 9 Kiacce



OCYIICCTBIISICTCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHSITHH,
TaK ¥ TIOHSATHH, SBIISIFOITUXCSI CHCTEMHBIMHM JIJIs1 OT/ICIBHBIX MMPEIMETOB €CTECTBEHHO -
HAyYHOTO ITUKIIA.

OO0mue ecTeCTBEHHO-Hay4YHbIe IOHSATHS: HAay4yHBIH (hakT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaJM3, CHUHTE3, KIACCH(PHUKAINI, IMCPUOAUIHOCTh, HAOIIOJACHUE,
HKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPCHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIA 3P (DEKT,
TEXHOJIOTHSI, MAaTEPHAJIBI.

dwu3nka: MaTepus, aToM, dJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIBI,
PaOaKTUBHOCT, MOJICKYJIa, ANEKTPUIECCKUIT 3aps, MIPOBOTHUKH,
MOJTYITPOBOJTHUKH, AUAIIEKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, Tra3, PAacTBOP, PACTBOPHUMOCTh, KPUCTALTMYECKAs DEIIETKa,
CIUTaBbI, (PU3HUCCKHUE BETUINHBI, CIMHUIIBI H3MEPEHHS, KOCMHUYECKOE TIPOCTPAHCTRO,
IJIaHeTHl, 3BE31b1, CoHIIE.

buonorus: ¢orocuHTe3, apIXaHue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTATEIbHbIC BEIISCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC MOPOJIBI, TTOJIC3HBIC
HCKOTMaeMbIe, TOILIUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3VYJIbTATEI

JIM4HOCTHBIE pe3yibTaThl OCBOECHHS MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs [OCTUTalOTCS B XOJ€ OOyYEeHHMs] XHMHHM B €IMHCTBE YYEOHOW U
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMHA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, TPHUHSATHBIMU B
oOmiecTBe IMpaBWIaMH M HOPMAMHM IOBEACHHA U CIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIAN O0yYarOIUXCSl.

JIMYHOCTHBIE  pe3ysbTaThl  OTPaXalOT  TOTOBHOCTh  OOy4arouuxcs
PYKOBOJCTBOBATbCA  CUCTEMOM  IO3WUTHMBHBIX  ILIECHHOCTHBIX  OpPUEHTALMKM U
pacIIMpeHne ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

MaTPUOTUYECKOTO BOCIIUTAHMS:

LIEHHOCTHOI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4yHOMY HACJICIHIO, [IOHMMAaHWs 3HAYEHHUs XUMHMYECKOM HAyKM B JKU3HHU
COBPEMEHHOI0 O0IIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpManuen o
MEPENOBBIX JOCTHKEHUSAX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHWMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

IrpakIaHCKOrO0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAJIbHBIX HOpPMAax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM, Y4eOHO- HCCIIeIOBATEIbCKON, TBOPUYECKOU 51 Ipyrux BUIAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH JEATENbHOCTH TNpHU
BBIMIOJJTHEHUH Y4eOHBIX, IMO3HABATENbHBIX 33Ja4, BBIMNOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3JaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIN B MPOIECCe 3TOM Yy4eOHOM AESITeNbHOCTH, TOTOBHOCTH OLICHUBAThH
CBOE TIOBEICHHE M IIOCTYIKM CBOMX TOBAapUIIEH C NO3WLMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI TIOCIIEICTBUM ITOCTYIIKOB;

LEHHOCTH HAYYHOTI'O MMO3HAHUSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE M XMMHYECKON PpEaKLNH,



COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO pAa3BUTUS HAyKd M COCTABIISAIOLINE
OCHOBY JUIsl IOHMMAaHHs CYIIHOCTHM Hay4HOW KapTUHBI MHpa, MPEACTABIECHUS 00
OCHOBHBIX 3aKOHOMEpPHOCTSAX pa3BUTHsI MPHUPOJABI, B3aUMOCBS3AX YEJIOBEKa C
IPUPOJIHON Cpeiol, O POJIM XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABaTEJIbHbIE MOTHBBI, HAlpaBJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOAMMBIE JUIsl OOBSICHEHMS] HAOJIIOa€MbIX IPOLIECCOB U SIBICHUI,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOM KYJIBTYPhl, B TOM YHCJC
HABBIKOB  CaMOCTOSITENIbHOM  paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATypOi, JOCTYIHBIMH TEXHUYECKUMHU  CPEICTBaMU  UH(GOPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOY4YeHUI0 M TMO3HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K caM000pa30BaHMIO, TPOSKTHOM U UCCIIEOBATENLCKON e TEIIbHOCTH,
K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS 00y4Y€HHUS B JaJIbHEUIIIEM;

(opMUPOBAaHUS KYJIbTYPBI 30POBBS:

OCO3HAHME IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3 JKW3HHU, OCO3HAHUE IIOCIEACTBUNA U
HENPUATHE BPEAHBIX MPUBBIYEK (YHNOTPEOJEHUS alIKOroJisl, HAPKOTUKOB, KYpEHHS),
HEOOXOJUMOCTU  COOJIIOJIEHUs] MpaBWil  O€30MacHOCTH MpU  OOpalleHuu ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH;

TPYJOBOTO BOCITUTAHUSL:

MHTEpEC K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuil U Tpyla pa3IuyHoOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM EATEIbHOCTH, B TOM YKCJIE Ha OCHOBE
PUMEHEHUS NPEIMETHBIX 3HAHUI 110 XUMHUHU, OCO3ZHAHHBIA BHIOOP MHJIMBHUIYaTbHOU
TPACKTOPUH TPOJOJDKEHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XUMHH, OOLIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEIIHOW
po(eCcCUOHANBHON IEATENTbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
alarTUpOBaThCs B MPO(ECCUOHATIBHOM cperie;

HKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOUIEHUE K MPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emMiie, OCHOBE €€ CyIIECTBOBAHMS, ITOHUMAHUE LIEHHOCTU 3J0POBOTO H
O0e3omacHOro o00pas3a JKM3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICHUXUYECKOMY 30pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIO/ICHUs
npaBui 0€30MacHOro MOBEJICHUs MpU padboTe ¢ BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CHOCOOHOCTH  MPUMEHSTh  3HAHUS,  IOJy4aeMble npu U3YYEHUU
XUMHH, I PELICHUs 3a]1ad, CBSI3aHHBIX C OKPYXKAIOWIEW NMPUPOJHOM CPENOU, IS
MOBBIIICHUS YPOBHS SKOJOTUYECKON KYJIbTYPhl, OCO3HAHUS TJI00ATBbHOTO XapaKTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HX PEeLICHUsS TOCPEACTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHUS PYKOBOJACTBOBATHCS MM B II03HABATEJIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3VJIBTATHI

B COCTaBe MEeTanpeIMETHBIX pE3YyIbTAaTOB BBIJICTISIIOT
3HaUMMBbIE IS (DOPMUPOBAHUS MHUPOBO33PEHHUS OOIIECHAYYHBIE MOHATUS (3aKOH,
Teopwusl, MPUHIIMII, THMOTe3a, (PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JPYroe.),
KOTOPBIE€ MCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX TIPEAMETAX U MO3BOJISIOT
Ha OCHOBE 3HAHWUU U3 ITUX MpPeaAMeTOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOW KapTHHE MUpa, U yHHBEpCalbHble yueOHble NEeHCTBUs (IMO3HABaTEIbHBIE,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbIE o0ecreunBaroT
dbopmupoBaHue TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U
OCYIIECTBJICHUIO YUeOHOM NESITeIbHOCTH.

[lo3HaBaTeNbHbIE YHUBEPCAJIbHBIC YUeOHBIE IEHCTBUS

ba3oBrie ornueckue AenCTBUs:

YMEHUS HWCTOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWM: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh MX XapaKTEepPHBIC
MIPU3HAKH, YCTAHABJIUBATh B3AUMOCBSI3h C JIPYTUMH TOHATHUSIMHU), HCIIOJIH30BaTh
MOHATHUS I OOBSICHEHUS OTICIBHBIX (PAKTOB U SIBICHWU, BHIOMpPATh OCHOBAHUS U
KpUTEPUHN IS KIAaCCU(UKAIIMM XUMHUYECKHUX BEIIECTB M XWMHUYECKHX PpEaKIIHi,
yCTaHABIMBATh TMPUYNHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH W3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHHS (MHIYKTUBHBIC, NCTyKTUBHBIC, MO AHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TO3HAHUSA TOHATHS (NIPEAMETHBIC M
MeTarpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIOJb3yeMble B XHUMHH,
peo0pa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIC TPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJ OJJIeMEHTa), XUMHUYeckas ¢opMyna U ypaBHEHUE
XUMHUYECKON peakiud — MpHU PEIICHUHU Y4eOHO-IIO3HABATENbHBIX 3a/lay, ¢ YYETOM
TUX MOJICTBHBIX TPEICTABICHUN BBIABIATh M XapaKTEPH30BATh CYIICCTBEHHBIC
MPU3HAKN M3Yy9aeMbIX OOBEKTOB — XMMHYECKUX BEIICCTB U XMUMHYCCKUX PEaKITHi,
BBEIIBIIATH  OOIME  3aKOHOMEPHOCTH, NPHYUHHO-CJICACTBCHHBIC  CBSI3U W
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBbie nccnenoBaTenbCKue eHCTBUS:

YMEHHUE HWCIIOJIb30BaTh TIOCTABJICHHBIE BOMPOCHI B KA4YeCTBE WHCTPYMEHTA
MO3HAHUSA, & TAKKEe B Ka4eCTBE OCHOBHI JJI (POPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MpUOOpPETEeHUE OIbITa IO ITUTAHUPOBAHUIO, OPTaHU3AIMUd M TMPOBEICHUIO
YYCHMUECKUX OJKCIIEPUMEHTOB, yMEHHE HaOJIogaTh 3a XOJIOM  Ipollecca,
CaMOCTOATENILHO TMPOTHO3UPOBATh €ro pe3yabTaT, (HopMyIupoBaTh OOOOIIEHUS U
BBIBOJIBI TI0 pe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEAOBAHMS, COCTABISATh OTUET O
poJieIaHHoM padoTe.

Pabota ¢ undopmarmeii:

YyMEHUE BBIOMpPATh, AaHAIM3WPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIHIO
pa3TUYHBIX BUIOB M (OPM MPEACTABJICHHS, MOJIYYaeMYyI0 W3 Pa3HBIX MCTOYHHUKOB
(HaygyHO- TIOMyJIsIpHAs JMTEpaTypa XUMHYECKOTO COJEpXKAHUS, CIPABOYHBIC
nocobus, pecypcel HHTepHETa), KPUTHYCCKH OICHWBATh TIPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMCHATH Pa3IMYHbIC METOIbI M 3alpOChl MPH TOUCKE W OTOOpE
uHQOpMAIMU ¥ COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHCHUS
y4eOHBIX M TO3HABATEIBHBIX 3a/1ad OMPEEIEHHOTO THIA, MPUOOPETEHHUE ONBITA B
o0JaCTH  WCMOJB30BaHMUSI ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIBTYpOH aKTHBHOTO HCIIOJB30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBHIOMPATh ONTHUMANBHYIO (HOpMY TpeacTaBiieHUs WHOOpPMAIUU |
WUTIOCTPUPOBATh  pEIIaeMble 3a/Jaud  HECIOXKHBIMA CXE€MaMH, JuarpaMMami,
apyrumu popmamu rpaduKi U ©X KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh M aHAIM3UPOBATh B Tpolecce ydeOHOH W



UCCJIEI0BATENIbCKON JIeITeIbHOCTH WH(MOpPMAILMI0O O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO031CTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaIOIIeH MPUPOAHOU CPEIbI.
KoMMyHUKaTHBHBIE YHUBEpCATIbHBIE YUEOHbIE ACHCTBUS:

yYMEHUE 3a/1aBaTh BOIPOCHI (B X0/€ Axasiora U (WIKM) IUCKYCCHH) 1O CYIIECTBY
oOcyxnaemMoi  Tembl, (OPMYJIUPOBATh CBOM NPEAJIOKEHHUS  OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4u;

MPUOOPETEHUE OMbBITA MPE3CHTAIUNA PE3YIbTATOB BBITIOJHEHUS XUMHUYECKOTO
DKCIIEPUMEHTa (JTa0OpaTOPHOTO OMBITA, JIAOOPATOPHOUW PAOOTHI MO HCCIICIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO ITPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU II03HABATEIHHOU H
UCCIIEIOBATENBCKOM JACSITENFHOCTU MPH PEIICHUH BO3SHUKAIOIINX MPOOJIeM Ha OCHOBE
y4éTa 001X UHTEPECOB U COTIIACOBAHUS MO3UIINN (00CYKICHHS, 0OMEH MHEHUSIMH,

«MO3TOBBIE TITYPMBD», KOOPIWHAIMS COBMECTHBIX JICHCTBUM, OIpPEACIICHHUE
KPUTEPHUEB IO OIIEHKE KaYeCTBA BHIMIOJHEHHON pabOThI U APYTHE);

PerynstuBHbIe yHUBEpCaIbHbIEC YUCOHBIE IEHCTBUA:

YMEHHE CAMOCTOSITEJIbHO OIpPENesaTh LENU JeATENbHOCTH, IIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJMPOBATb U MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOKO
NesTEeIbHOCTh, BBIOMpaTh Hambosee d(PPeKTUBHBIE CIOCOOBI PEIICHUsS y4eOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSITENbHO COCTAaBISITh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  AQITOPUTM JACHMCTBUM TMpU BBIIOJHEHWM 33aJaHUM € y4ETOM
MOJy4YeHHUs HOBBIX 3HAHUN 00 HM3ydyaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKIUsAX,
OLICHMBAaTh COOTBETCTBHE TMOJYUYEHHOTO pe3ylbTaTa 3asBICHHOW €M, yMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbie B yCIOBUH 3aJaHUMA.

[MPEJIMETHBIE PE3VYJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJabTATOB IO OCBOCHHMIO 00S3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepasbHON paboyeill mporpamMmmoi,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4YHbIE€ 3HAHUS, YMEHUS U CIOCOOBI
JNEeWCTBUH, crien(pUISCKUE TSI TIPEIMETHON 00J1aCTH « XUMHUSD», BUJIBI ACATSILHOCTH
MO0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPHpETalny, TMpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIHSIX.

K koHiy oOyuenus B 8 kjacce MpeaMETHBIC pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

pPACKpBIBATh CMBICH OCHOBHBIX XHWMHWYECKUX TMIOHSITUW: aTOM, MOJIEKYa,
XUMHUUYECKUN AJIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOIHAS
U HEOJHOPOJIHAsSI), BAJCHTHOCTh, OTHOCUTEJIbHAS aTOMHAs W MOJIEKYJsipHas macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJISI XHUMHUYECKOTO
AJIEMEHTa B COCJAWHEHUHU, MOJISIPHBIA OOBEM, OKCHUJ, KHUCIIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHCJIEHUS, XUMHUYECKas peakuus,
KJaccu(uKaIysa peakiuii: peakiuu COCTUHEHUS, PEaKIMH PA3JIO0KEHUS, PEaKIINH
3aMEIIeHUs], peaKIuu OOMEHa, 9K30- M JHJAOTEPMHUYECKHE PEaKIUH, TETIOBOU
abdexT peakuuu, SAPO aToMa, SIEKTPOHHBIA CIIOH aTroma, aTOMHas OpOWTab,
pagdyc aroma, XMMHUYECKas CBsA3b, MOJSIPHAS M HEMOJISIPHAs KOBAJIEHTHAS CBS3b,
WOHHAas CBSI3b, HIOH, KATUOH, aHUOH, PACTBOP, MaccoBasi JI0JIsl BelllecTBa (MPOLEHTHAs
KOHLIEHTpAaIMsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U TPUMEHSTh



9TU MOHATHS IPU OMUCAHUM BEUIECTB U MX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUsI (hOPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIpPEJENATh BAJCHTHOCTh ATOMOB 3JEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENICHb OKUCJICHUS DJIEMEHTOB B OWHApPHBIX COCIMHEHHUSAX, MPUHAJICKHOCTD
BEIIIECTB K OMNpPEACIEHHOMY KJIacCy COeAMHEHUH 1Mo (opmynaM, BUA XUMHUYECKOM
CBSI3U (KOBAJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpeiBath  cMmbicn  llepuommueckoro  3akona .M.  Mennaeneena:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOAUYECKON 3aBUCHMOCTU CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT MX MojoxkeHus B llepumonnueckold cucTeMe, 3aKOHOB COXpPaHEHHUS
MaccChbl BEIIECTB, ITOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJSIDHOTO YYEHHs, 3aKOHa
ABorajipo;

OIKCHIBaTh M XapaKTepu3oBaTh Tabmuunyto ¢popmy lleproanyeckoil cucteMsl
XUMHUYECKUX DJIEMEHTOB: Pa3jinyaTh MOHATUS «TJIaBHAs noArpynna (A-rpynmna)» u

«mobouHas noarpynna (b-rpymma)y», mansie u 00dbIIME TEPUOIBI, COOTHOCUTD
0003HaueHUs1, KOTOphIe UMEIOTCs B Tabiuie «lleprogudeckas cucteMa XUMUYECKUX
sanemeHToB J[.MI. MeHaeneeBa)y ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsi sjapa, oOllee 4YHUCIO 3JIEKTPOHOB H
pacrpeiesieHue UX M0 AJIEKTPOHHBIM CIIOSM);

KJIACCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMUYECKUE PEeaKuu (110 YUCIY U COCTAaBY YHYACTBYIOUIMX B PEAKLIMU BEIIECTB, IO
TerI0BoMY 3P (DEKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE CBOMCTBAa BEIIECTB
pa3NUYHBIX  KJIACCOB, IMOATBEPKIAs OINUCAHWE [PUMEpPaMU  MOJEKYJSIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Ppa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 POopMyJie COETUHEHUS], MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSITh OCHOBHBIE OIEpPAllUM MBICIUTEIBHON AESATEIbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, 0000IeHHEe, CHUCTEeMaTU3alUI0, KJIACCU(UKAIIUIO, BBISBICHUE
MPUYUHHO- CJICICTBEHHBIX CBSI3€H — JJIsl U3YUYEHUSI CBOMCTB BEILIECTB U XUMHUYECKUX
peaklnii, €CTeCTBEHHO-HAay4YHbI€ METOJbl MO3HaHUS — HaONIOACHHE, N3MEpPEHUE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

CJIeI0BaTh MPABWJIAM MOJIb30BAaHUSI XMMHUYECKOW MOCYJO0M M J1abopaTOpHBIM
o0OpyZOoBaHUEM, a TaK)Xe MpaBuiiaM OOpalleHus] C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSIMA TIO  BBITIOJHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJyYEHUI0O M COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MacCOBOM JI0JIEd PACTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh U  NPOBOJUTH XUMHYECKHE  SKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbI0 UHIUKATOPOB (JIaKMYC,
benondTanenH, METUIOPAHXK U IPyTHE).

K konIiy oOyuenus B 9 kiacce mpelMETHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



PAacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHSITUN: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKYyJla, MOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMHAYECKasl PEaKIus,
XUMHUYECKasi CBs3b, TEIJIOBOU 3(P(HEKT peakinu, MoJib, MOJSIpHBIM 00BEM, pacTBop,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOJIUTHYECKAST TUCCOLMALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaju3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HeEOOpaTUMbIC
peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu, OKHUCJIUTEIb,
BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKasd CBsA3b (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas), KpUCTaJUIMYecKas
peméTKa, KOppo3usi METAJIOB, CIUIABbl, CKOPOCTh XUMHYECKOW PeaklnH, IPeIeIbHO
nomycrumas konuentpauus 1I/IK BemecTsa;

WUIIOCTPUPOBATh  B3aMMOCBS3b  OCHOBHBIX XHMHUYECKHX [OHATHA H
IPUMEHATHITU NOHITHUS IPU ONIMCAHUU BELIECTB U UX NPEBPALLECHU;

UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JUIsI COCTaBlIeHUsI (hOPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh W CTEIEHb OKHUCIICHHMS XUMHUYECKHX 3JIEMEHTOB
B COCIMHEHUAX Pa3IMYHOIO COCTAaBa, IPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COEAMHEHUH Mo (opMyiiaM, BUJ XUMHUYECKOMN CBSI3U (KOBaJEHTHAs, NOHHAs,
MeTaJJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps] MOHA IO XUMHUYECKOU
dbopmyIe, xapakTep cpelbl B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX COEAMHEHHM, TUIT
KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cmbicn  I[lepuogmueckoro 3akona .M. MeHneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHE: ONHUCHIBATH M XapaKTEPHU30BaTh TAOIUUYHYIO
dopmy Ilepuogmueckoil CHUCTEMBl XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUSA
«rnaBHas noAarpynmna (A-rpynmna)» u «nobounas noarpynna (b-rpymnma)y», mansle u
OOJBIIME MTEPUO/IBI, COOTHOCUTh 0003HAYEHUsI, KOTOPhIE UMEIOTCS B IEPUOIUYECKON
TabJMIE, C YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsAl Aapa, 00Iee YUCIIO JIEKTPOHOB U pacHpeeIeHue UxX Mo
AJIEKTPOHHBIM CJIOAM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
AJIEMEHTOB M MX COEIMHEHMI B Mpeleiax MaJbIX IIEPUOJ0B U INIABHBIX MOATPYIII C
YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATH XUMHUYECKHUEIIEMEHTBI, HEOPraHUYECKHE

BEILECTBA, XMMUYECKHE peakuuu (M0 YUCIYy M COCTAaBy Yy4YacTBYIOIIHUX B
peakluuu BEUIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHHMIO CTENEHEW OKHUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB); XapaKTEpH30BaTh (OMUCHIBATH) O0IIME U crienuduuecKue
XUMHUYECKHE CBOWMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX U

MOHHBIX YPABHEHHM COOTBETCTBYIOUIMX XUMUYECKUX PEAKIINM;

COCTABJISITh YPABHEHMSI AJIEKTPOJIUTUUECKON AUCCOLMALIMM KUCIIOT, 1EJI04Yed U
COJIeil, TIOJIHbIE U COKpAUIEHHbIE YPAaBHEHHUS peaklUii HOHHOTO oOMEeHa, ypaBHEHUs
peakuuii, MOATBEPXKIAIOIIMX CYLIECTBOBAHUE TI'E€HETUYECKONM CBSI3U  MEXIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

packpeiBaTh  CYLIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUMI
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIuii;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX PEBPAILEHUNA B PA3JIMYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTEJbHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MaccChl BEIIECTB,



MacCCOBYIO JIOJTFO XMMHUYECKOTO 3JIeMEHTa 110 (OpMYJIe COCTMHEHHS, MAaCCOBYIO JOJIIO
BEII[ECTBA B PACTBOPE, IMTPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYCCKOHN pEaKIny;

COOJII0IaTh TIpaBUjIa TOJIb30BAHUS XUMHUYECKOH IMOCY0M M J1ab0paToOpHBIM
o0opyaoBaHHEM, a Tak)Ke MpaBHiia OOpaIlCHUS C BEIISCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMHA IO  BBIITOJIHCHHIO J1a0OPATOPHBIX XHMHYECKHX OIIBITOB  TIO
TIOJIYYCHUIO ¥ COOMPaHUIO ra3000pa3HBIX BEIICCTB (aMMHAKa U YIIICKUCIIOTO T'a3a);

MPOBOJUTH PEAKIUH, MOATBEPKIAIONINE KauyeCTBEHHBIH COCTaB pPa3TMYHBIX
BCIIIECTB: PACMO3HABATHh OMBITHBIM MYTEM XJIOPHA-, OPOMHUI-, UOAWA-, KapOOHAT-,
docdar-, cunmukar-, cyiabhar-, TUIPOKCUA-HOHBI, KATHOHBI AMMOHHS W HWOHBI
W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaxX HEOPTaHUYECKUX
BEIIICCTB;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICTUTEIBHONU ACSITEIBPHOCTH — aHalu3 U
CUHTE3, CpaBHEHUE, O0O0O0OIICHUE, CHUCTEMATU3allMI0, BBISIBJICHUE MNPUYUHHO-
CJICICTBCHHBIX CBSI3CH — JIJI1 M3YYCHHUS CBOMCTB BCIICCTB M XUMHUYCCKUX PEaKITH,
€CTeCTBEHHO- Hay4YHbIe METOJbl IIO3HAHUS — HaAOIIOJEHHE, H3MEPCHHUE,
MOJICTUPOBaHUE, IKCIIEPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

KJIACC
HanmMmeHnoBanue Kommue OcHOBHBIE  BUALI  ACITEIBHOCTHU
I/ [pa3fesioB U TEM CTBO 4acOB Conepxanue 00yueHHs 00yUaroIMnXCst
y4e0HOTO
MpeaMeTa
Paznen 1. [lepBoHavyanbHbIe XUMUYECKUE TTOHITUSA
Xumust — 5 IIpenmer xumuu. Ponb xumuu B PackpbiBaTh  CMBICT ~ M3y4aeMBbIX
A Ba)kHasi 001aCTh PKU3HM Y€JIOBEKAa. XMMHUS B CUCTEME HAaYK. |[[OHSTHI.
€CTECTBO3HAHU Tena wu BemecrBa. Dusnyeckue PackpeiBaTh poJib XMMUU B IPUPOJIE
U CBOMCTBA 1 )KU3HU YeJIOBEKa, €€ CBI3b C APYTUMU
MPaKTUYECKON BEIIECTB. ATpPEraTHO€ COCTOSTHUE HAyKaMHU.
NeATeILHOCTH BemlecTB. IloHATHE 0 MeTOJaxX ITO3HAHUS B Paznuuate 4yucThIe BemiecTBa M
YeJI0BeKa XUMHUH. YHCThIE BElecTBa U CMECH. CMECH;
CniocoOnI paszjeneHust cMecei. OJHOPOJIHBIE W  HEOJHOPOJHBIC
cmecu.  Pasmuuate  Qusuueckue
XUMHUYCCKHE
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XUMUYECKUMN IKCIIEPUMEHT:
JlemoHCTpauumu:

3HAaKOMCTBO C XMMHUYECKOU MOCY 101,

C paBuiamMu paboThI B 1abopaTopuyl
17}

npruemMamu oOparieHus C
1ab0paTOPHBIM 000PYAOBAHUEM.

du3nyeckre CBOWCTBa 00Pa3IOB

HEOPTaHUYECKUX BEIIIECTB .
METaJIOB

Y HEMETAIIOB.

CnocoObl  pazzeneHuss — cMece
(punbTpOBaHUuE, BBIITAPHUBAHUE,

ITUCTUILIALINS, XpoMaTorpadusi).

ABJICHUA.

CJIGI[OB&TL aJropurMam
HCIIOJIb30BaHUA OKCIICPUMCHTAJIbHBIX
MCTOIOB —

Ha6J'IIOI[€HI/ISI H SKCIICPUMCHTA.

HaGmronate M ONMHUCHIBATH OOBEKTHI
MpyU  TMPOBEJCHUM  JIEMOHCTpalluii U
TabOPATOPHBIX OMBITOB MO U3YUYECHUIO

(U3MYECKUX  CBOWMCTB  BEIIECTB,
crioco0oB

pas3aeneHus cMecen BEIIIECTB.
[IpoBOANTE XUMHYECKUN SKCIIEPUMEHT IIPH

pazzieleHnu cMecel (Ha MpUMepe OYHUCTKH]
MOBapEHHOM COIN) B XOJ€

16



JlaGopaTopHuble omnbIThl: V3yuenue u
onucaHue (U3UYECKUX CBOMCTB 0Opa3loB
HEOPTraHNYECKUX BEUIECTB.

N3yuenue crocoboB
cMecei (C MOMOIIBI0O MarHUTa).

[TpakTrueckue pabOTHL:

Ne 1. IlpaBuna  pabGoTsl B
mabopaTopud U TNpPUEMBI  OOpaleHus: ¢
1ab0paTOPHBIM 000PYAOBAHUEM.

No 2. Paznmenenue cmeceit (Ha
MpUMepEe OYNCTKH TTOBAPEHHON COJIH)

Pa3aCIICHUA

npakTuyeckon padboTsl Ne 2.

CrnenoBarh mpaBujiaM IOJb30BaHUSA
XUMUYECKON TMocynoi u 1abopaTopHBIM
o0OpyJ0BaHMEM, a TakkKe IMpaBUIaM
oOpalleHus! ¢ XUMHUYECKUMHU BEIIECTBAMU B
COOTBETCTBHU C MHCTPYKLMEN

MPA  BBINOJIHEHUHA  IPAKTHUYECKOU
paboThr Ne 1.
BricTpauBath pPa3BEPHYTHIE

MICbMEHHBIE U YCTHBIE OTBETHI C OTIOPOI
Ha uHpOpManMI0 U3 y4YeOHUKA U

CIIPABOYHBIX MaTEpUAJIOB, TPaMOTHO

MCII0JIb30BaTh N3YUYCHHbBIA MOHATUUHBIN
arnmapar Kypca XUMUHU

BemniectBa 151
XHMHUYECKUE PEaKIUn

15

ATOMBI UM MOJIEKYJIbl. XUMHUYECKUE]
PJIEMEHTHI. CuMBOJIBI XAMUYECKUX]
PJIEMEHTOB. IIpocTteie ®  CHOXHBIE
BEIIECCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas dbopmya.
BanentHocTh aTOMOB XAMHAYECKHX]
DJIEMEHTOB.

3aKkoH MMOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCUTEIbHAS aTOMHas Macca.

OtHocHuTeNnbHAsA MOJIEKYJIsIpHAas
Macca. MaccoBasgs J0JII XMMHYECKOTO

DJICMCHTA B COCANHCHHNU.

Onpenensars NpU3HAKA XUMHYECKUX
peakiuii, YCJIOBUSI HUX  INPOTEKaAHUS.
OOBSICHATh  CYIIHOCTh  (UBUYECKUX H
XUMUYECKUX SIBIEHUA C TOYKH 3PECHHUS]

ATOMHO-MOJIEKYJIIPHOTO YYEHHUSI.
Knaccudunuposatsb XUMHUYECKUE
peakuuu (O  4YMCAYy M COCTaBY

pearupyronmx 1 o0pa3yroxcs BEIIEeCTB).
CocraBnsate  GopMysabl  OMHAPHBIX

BEIICCTB TI0 BaJICHTHOCTH W OMpPEICIAThH

BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.

17



KomnuectBo  BemectBa.  MoJib.
MoutsipHas macca. BzaunMocBs3b
KOJINYECTBA, MACChl U YMCJIA CTPYKTYPHBIX
eauHUIl BemiecTBa. Pacuérel o gopmysnam
XHMHUYECKHX COCTUHCHMUIA.

duznyecKue u XUMHYECKHUE
ABJICHHUS. XUMHYECKAs peakuuss u €€
MpU3HAKU. 3aKOH COXPAHEHHS MacChl
BEIICCTB.

XUMUYECKUE YPABHEHUS.

Knaccuduxanus XUMHUYECKUX
peakiuii  (COCIMHEHMS,  Pa3JIOKEHUS,
3aMeleHns, 0OMeHa).

XUMUYECKUHN SKCIIEPUMEHT:

JlemoHCTpanumu:

dusnyeckue CBOWCTBAa 00Opa3IoB
HEOPraHUYECKUX BEIIECTB — METAIOB H
HEMETAJIJIOB.

OO6pa3upl BEMIECTB KOJIMYECTBOM 1
MOJib. Dusnueckue sABICHUSA (IUIaBICHUE
BOCKa, TasHUE JIbJIa, paCTUPaHuE caxapa

B CTyIIKE, KUIECHUE M KOHJCHCAIINS]
BOJIbI).

XuMUYecKre  sBJICHUS  (TOPEHUE
CBEUHU, MPOKAIMBAHUE METHON MPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI MW MeJla

C COJISIHOM KHUCIIOTOM).

Habmronerune
MPOTEKaAHUS

MIPU3HAKOB

PaccTraBnsath k03 OUITMEHTHI
B YPaBHCHUSX XUMHUYECKUX PEAKIIHHA.
HabGmonate W ONUCHIBAaTH OOBEKTHI MPH

MPOBEICHNUN JIEMOHCTpaIIUMA 51
1ab0pPaTOPHBIX OIBITOB.
[TpoBoaUTH BBIYHCIICHUS 10

dbopMyaM XHMHYECKUX COCAVMHCHUH W
YPaBHEHUSM XUMUYCCKUX PEAKITUH.
[IpuMeHATh €CTeCTBEHHO- HAyYHBIC
METOJbI ~ MO3HaHUS (B TOM  HHCTE
HaOJII0/ICHNE, MOJICIUPOBAHME,
AKCIIEPUMEHT U OCHOBHBIE ONEpaluy|
MBICIIUTENIEHON JIeATeTbHOCTH (CpaBHEHUE,
Kiaccuukanms)
BricTpanBath pa3BEPHYTHIE
MMCbMEHHBIC U YCTHBIE OTBETHI C OTIOPOM
Ha wuHpOpMAIMIO M3 YYCOHHKA W
CIIPaBOYHBIX  MaTepuUaloB,  T'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIA TMOHSATUHHBIN
anmapar Kypca XUMHUH
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XUMHUYECKUX peakuuil (pa3ioxeHue
caxapa, B3aUMOJECUCTBUE CEPHOM

KHCIIOTBI €  XJIOpUJIOM  Oapwus,
MOJIYYEHHE U PA3JO0KEHUE THUIPOKCHUJIA
Men 1) npu HarpeBaHuH,
B3aUMOJICHCTBUE

xKenesa ¢ pactBopom cosd meau (11).
OMBITHI, WJUTIOCTPUPYIOIIHE 3aKOH
COXpaHEHUSI MaCCHhI.

JlaGopaTopHbIE OMBITHI:

Co3nanue Mozenen MOJIEKY]
(IIapOCTEPIKHEBBIX ).

Onucanve  (QU3NYECKUX  CBOWCTB
00pa3lOB HEOPraHMYECKUX BEILECTB —
METAJIJIOB U HEMETAILIOB.

Hab6mronenue bu3UecKux
(ry1aBieHWEe  BOCKA, TasHUE JbJa) WU
XUMHYECKUX (ropenue CBEYH,

MTPOKAJIMBAHUE METHOM IIPOBOJIOKH)
SIBJICHUI.

HabGnronenue u onvcanne Npu3HAKOB
MMPOTEKAHNUST XUMHUYECKUX PEAKIMN pPa3HbIX
THTIOB.

Brruncnenus:

OTHOCUTEJIbHOMN MOJIEKYJISIPHOM
MaccChl BEILIECTB, MOJSIPHOM MAaccChbl, MacChbl
BEILIECTB, MAacChl U KOJIMYECTBA BEILECTBA;
MAaCCOBOM 101U XMMUYECKOTO 3JIEMEHTA

1o (opmyse CoeAMHEHNUS;
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110 YpPaBHCHHAM XHUMHYCCKUX
peaKHHﬁ: KOJIMYCCTBA, MaCChl BCIICCTBA

I10 U3BCCTHOMY KOJIMYCCTBY, MACCC

PCArcHTOB UJIN IIPOAYKTOB PCAKIIUU

Htoro mo pazaemny 20

Paznen 2. Baxseiiue npeAacTaBuTeIM HEOPTaHUUECKUX BEILIECTB

] Boznyx. 6 Bo3nyx — cmech raszoB. CocrtaB Hcnonb3oBath XUMHUYECKYIO

Kucnopos. Bo3ayxa. Kuciopoa — 3J€MEHT UM MPOCTOECUMBOJIMKY JJIsi  COCTaBJICHUA (POpMYyJT

[Tonsitue 00 BelecTBo. HaxoxaeHue kuciaopoaa BEILIECTB,  MOJIEKYJSIDHBIX  ypaBHEHUM|

OKCHAAX B IIpUPOJE, ¢usznyeckue  MXMMHMYECKHX  pEaKIUd ¢  ydacTHEM
XUMHUYECKHE CBOICTBA (peakLuu TOPEHHUs ). KUCIOPOaa.
OKcupl. [Ipumenenune KHUCJIOPOJa. XapakTepu3oBaTh (omuchIBATD)
CnocoObl  MoOJlydeHUsi  KUCJIOpoAa  BCOCTaB BO3/1yXa, dbuznueckue u
nabopaTopuun u MPOMBIIUIEHHOCTU.XUMHYECKHE CBOMCTBA KHCIIOpO/a,
Kpyrosoport CriocOoObl €r0 TMOJYyYEeHUSs, NMPUMEHEHUE U

kuciaopona B npupone. O30H
QIIJIOTPONHAS MOAM(DUKAIMSI KUCIOPOa.
TeroBol dDPeKT XUMUYECKON peaxIiuu,
TEPMOXUMUYECKHUE YPaBHEHUS, IK30-

U DHIOTEPMHUYECKHE  PEaKIUu.
TomnuBo: yroab W MeTaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHWE apHUKOBOTO d(dekTa,

3HAYCHUE B MMPUPO/IC U )KU3HU YEIIOBEKA.
CpaBHHBaTh PEAKIMA TOPEHUS W
MEJIJICHHOTO OKHCJICHUS.
OOBICHATH
AKOJOTUYECKUX TMPOOIIeM,
3arpsi3HEHUEM BO3/yXa.
CrnenoBaTh mpaBwiaM O€30MaCHOM

CYIIHOCTb
CBSI3aHHBIX C

pa3pyLIeHUE 030HOBOTO CJIOA.
XUMHUYECKUHN SKCIIEPUMEHT:
JlemoHCcTpauumu:
KauecTtBeHHOE OIIPENICIIEHUE
coAep KaHUs KHCJIOPOJIa B BO3AYXE
[Tonyyenue, coOupanue,
pacrio3HaBaHUE

paboTHI B nabopaTopuu npu
MCIIOJIb30BAHUU XUMHUYECKON TIOCYIbl M
oOopynoBaHus, a TakXkKe  IMpaBuiIam
oOpallleHUsl C TOPIOYUMHU BEIIECTBAMM.
[TnanupoBaTh M OCYIIECTBIIATH HA
MIPaKTHKE XUMUYCCKUE
DKCIIEPUMEHTHI,
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U U3yYeHHWE CBOWCTB KHCIIOpPOJA.
HaGmoienue B3auMOJICHCTBUSI BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS

BO3HUKHOBEHHUSI U  MpEKpaIieHus
ropeHus (moxxapa).

JlaGopaTopHBIi OMBIT:

O3HakOMJICHHE C oOpasiamuy
OKCHJIOB U OITMCAaHHE UX CBOWCTB.

[IpakTrueckas pabora:

No 3. Tlonyyenue u cobupanue

KHCIIOPO/1a, N3yYEHUE €TO CBOMCTB.

Brruncnenus:

MOJIEKYJISIPHOM Macchl KHCIOpOJAa U
O030Ha Ha OCHOBAaHMM AaTOMHOW MacChl
XUMHUYECKOTO JJIEMEHTA;

KOJIMYECTBA, MACChI BEILIECTBA

NPOBOANUTh  HAOIIONCHUS, JIeJaTh
BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA

Ipyd  TPOBEJCHUU  JIAOOPATOPHBIX|
OIBITOB U MPAKTUYECKOH PaOOTHI.

BbIUMCIsATh KOJMYECTBO BEIECTBA,
00BEM raza mo gopmysam.

Y4acTBOBaTh B COBMECTHOM paboTE B
rpyIIIe.
BricTpauBath pa3BEPHYTHIE

MICbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM

Ha uHpOpMaNMI0 U3 y4YeOHUKA W
CIIPaBOYHBIX MaTEPUAJOB, rPaMOTHO
MCIIOJIb30BaTh M3YYCHHBIA TMOHATUHWHBIN
armapaT Kypca XUMUuu

1o YPaBHEHUSIM XUMUYECKHUX|
peakuii
Bonopon. Bomopon — »dieMEHT M NPOCTOE PackppiBaTb  CMBICII  HM3y4aeMbIX

IloasiTe O KHCIOTAaX
1 COJISIX

BeniecTBo. Haxoxaenne Bogopoa
B pUpoJe, ¢usznueckue U
XUMUYECKHE  CBOWMCTBA,  MPUMEHEHUE,
criocoObl noxyyeHus. KucioTsl U couu.
Mounsipubiit 00€M ra3zoB. Pacuérsl
M0 XUMUYECKUM YPaBHEHUSIM.
XUMHUYECKUIN DKCIIEPUMEHT:
JemoHcTpauuu:
[Tomy4yenue, cobupanue u

MOHSITUA W TIPUMEHSATh 3TU TOHSITHS TPH
OMMCAaHWU  CBOMCTB  BEIIECTB H  UX
[IpEeBPALCHUM.

XapakTepu3oBaTh (omuchIBaTD)
duznyeckue © XUMHUYECKHE CBOWCTBA
BOJOpOJa, CIOCOOBI €ro  MOJy4YeHUs,
MpPUMEHEHUE.

Cobuparp mpubOp I TOTyUCHHUS
BOIOpO/IA.

Hcnons3oBath XAMHUYECKYIO

CUMBOJIUKY
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pacno3HaBaHUE BOJIOPOAA.

B3aumoneiictBue BOJIOpOJIA C
okcusioM menu (II).

JlaGopaTopHBIH OMBIT:

BzaumopericTBue KHUCJIOT C
MeTaJlJIaMM.

[TpakTuueckas pabora:

Ne 4. Tlonmyuyenme wu coOupaHue
BOJIOPOJA, U3YUYECHUE E€r0 CBOKCTB.

BreruncieHust:

00BbEéMa, KOJMYESCTBA BEIISCTBA rasa
[0 €ro MU3BECTHOMY KOJIMYECTBY BEIIECTBA
I 00BEMY;

00BEMOB Ta30B 10 YpPaBHEHHIO
peaKkIMd Ha OCHOBE 3aKOHAa OOBEMHBIX
OTHOIIICHUM I'a30B

JUIsl cocTaBiieHus] (OpMysl BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUW XUMHUYECKHUX|
peakiuii ¢ yyacTueM BOJ0poa.

BbluucisaTe  MOJISIpHYIO  Maccy]
BEIIECTB; KOJIMYECTBO BEIIECTBA, OO0BEM
ra3a, Maccy BEIIECTBA;

[TpoBoAUTH pacyEThI O ypaBHEHUSIM
XUMHUYECKUX peaKIu: KOJINYECTBA,
00BEMa, Macchl BEIIECTBA MO W3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WJIH
MPOAYKTOB PEAKITHH.

CnenoBarh mnpaBuiaaM O€30MaCHOU
paboTHhI B nabopaTopuu npu
MCIIOJIb30BAaHUM XMMMYECKON TOCyAbl |
oOopynoBaHusl, a TaKxke IpaBUiIaM
oOpallleHusi ¢ TOPIOYMMH BEIeCTBaMU B
OBITY.

[InanupoBaTh M OCYUIECTBJIATH HA
MPAKTUKE XUMUYECKUE IKCTICPUMEHTHI,

NPOBOAWTH  HAONIOACHUSA, JENaTh
BBIBOJIBI 110 Pe3yJIbTaTaM SKCIIEPHUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIe

Bona.
PacTBOpBI.

Ilousitue

00 OCHOBaHMAX

dusnueckue CcBOWCTBA BOAbL. Bona
KaK pacTBOPUTENIb. XUMHYECKUE CBOMCTBY
BO/IBI.

OcHoBaHwus.

PackpeiBaTb  CMBICII  U3y4aeMBIX|
MOHATUM W NPUMEHATH OTHU IOHATUA IIPH
ONMCAaHUM  CBOMCTB  BEIIECTB M  UX
[IpEeBPAILCHUM.

XapakTepu3oBaTh (pU3nuecKue u
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PactBopel. Ponbp  pacTtBOopoB B
MPUPOJIE U B JKU3HU yesioBeka. KpyroBopoT
BO/IbI

B MpUPOJE. 3arpsI3HEHUE MTPUPOIHBIX|
BoJ. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.
HaceolieHHbie u HEHACBHIIICHHbIE
pacTBOpbI. PacTBOPUMOCTD BEIIECTB

B BOoZe. MaccoBast J0Ji1 BEIIECTBA B
pacTBope.

XUMHYECKUI SKCIIEPUMEHT:

JemoncTpanuu:

PacTBopeHune BemecTB ¢ pa3InuyHON
PaCTBOPUMOCTBIO.

B3anmoseiicTBuE BOABI C METAJUIAMMU|
(HaTpUeM U KaJIbIIUEM).

Hccnenoanre pacTBOPOB KUCIOT U
HIeJI0Yed € TNOMOLIBK0  HMHAUKATOPOB.
JlaGopatopubie  ombITel  MccnmemoBanue
OCOOCHHOCTEM pAaCTBOPEHHSI BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.

[TpuroroBiieHNE PaCTBOPOB

C OMNpenes€HHOM MacCOBOM JOJEH
PacTBOPEHHOI'O BEIIECTBA.

[Ipaktrueckas pabora

Ne 5. IIpuroroBnenue pacTBOpOB

C ONpEIEIIEHHOW MacCOBOW JOJEU
PacTBOPEHHOI'O BEIECTBA.

XMMHUYECKHE CBOMCTBA BOJIbBI, €€
POJb KaK PacTBOPUTENS B MHPUPOIHBIX
MpoILeccax. CocTaBiaTh YpaBHECHUSA
XUMHYECKUX PEaKIMi ¢ y4aCTUEM BO/IBI.

OOBACHATH CYIIHOCTH
DKOJOTUYECKUX TMPOOJIEM, CBS3aHHBIX C
3arpsi3HCHUEM TMPUPOTHBIX BOM, CIIOCOOBI
OYMCTKH BOJIBI OT IPHUMECEH, MEpBI IO
OXpaHE BO/JT

OT 3arpsA3HCHMUSL.

[ImanupoBaTh M OCYHIECTBIATH HAa

MPAKTUKE XUMHUUECKUE
AKCIIEPUMEHTHI, IIPOBOJIUTH
HAONIOACHUS,  JIeTlaTh  BBIBOABI  TIO
pe3yapTaram
DKCIEPUMEHTa TMpU  MPOBEICHUH

1a0OpAaTOPHBIX OMNBITOB U MNPAKTHUECKOH|
paboTHI.

CnenoBath mnpaBujaaM O€30MACHOU
paboThI B nabopaTopuun npu
MCIIOJIb30BAaHUU XMMHYECKON TIOCYAbl |
000py10BaHUS.

[TpoBoaHTH BBIUHCIICHHSI C

MPUMEHEHUEM TMOHATHUS «MaccoBasi J10Js
BEILIECTBA
B pPacTBOpE».
BricTtpauBath pa3BEPHYTHIE
MACHbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha HMOPMAITUIO U3 YICOHHKA U
CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
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Beruucnenus:
C HUCIIOJIb30BAHUEM IOHSTHS
«MacCcoBas JI0J1s1 BEIIECTBA B PaCTBOPE»

UCII0JIb30BATh M3Y4YEHHBIN
MOHSATUWHBIN anmapar Kypca XUMHUH

OcHoOBHEBIE
KJ1aCChI
HEOPraHUYECKUX
COeIMHEHUN

11

Knaccudukanms  HeopraHUYeCKHX
coenunenuit. Oxcunpl. Krnaccudukanms
OKCHUJIOB: coyieoOpa3yroniie (OCHOBHBIE,
KHCJIOTHBIC, amdoTtepHbIe) u
HecosieoOpasyromue. Homenknarypa

OKCHUIOB. dusnyeckue 51
XUMUUYECKHUE CBOMCTBa OKCH/OB.
[TomydyeHue OKCHJIOB. OcHoBaHus.
Knaccudukanuss OCHOBaHUN: WIENOYU U
HEpPaCTBOPHUMBbIC OCHOBAHHSI.

Howmenknarypa OCHOBAaHUM.
dusuueckie MW XUMHYECKHE CBOWCTBA,
OCHOBaHUM.

[Tosryduenre ocHOBaHM.

Kucnotel. Knaccudukanus Kucior.
Homenknarypa kucnor. ®dusnueckue u
XUMHUYECKHE  CBOMCTBA  KHCJIOT. Psn
aktuBHOCcTM MetauioB H.H. bekerosa.
[loydeHne KUCIIOT.

Connu. Homenknarypa
Du3nUecKne W XUMHUYECKHE
conei. [Tonyuenue comen.

I'enetnueckas CBSI3b MEXTY
KJIAaCCaMH HEOPTraHWYECKUX COCIMHEHUM.

XUMUYECKUMN IKCIIEPUMEHT:

JemoHcTpanuu:

COJIEN.
CBOWCTBA

Knaccuduimponarts u3y4yaembie
BEI[ECTBA 10 COCTABY U CBOMCTBAM.

CocraBnsate  GOpMysbl  OKCHJOB,
KHCIJIOT, OCHOBAaHUM, COJIEH U HA3bIBATh UX

10 MEXIyHApOIHON HOMEHKIATYpe.

[IporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIHMX XHUMHUYECKHUX
CBOICTB H3YYCHHBIX KJIACCOB/TPYIITT
BEIIECTB,

K KOTOPBIM OHU OTHOCSITCAI.

CocraBnsaTh MOJIEKYJISIPHBIE
YpaBHEHUS PEAKIUH, WILIIOCTPUPYIOIINX|
XHUMUYECKHE  CBOMCTBA M CIOCOOBI
MOJTYYSHHUsSI BEIIECTB H3YICHHBIX

KJIACCOB/TPYIIII, a TaK>Ke
MOATBEPKIAOIINX TCHEeTUYECKYIO
B3aMMOCBSI3b MEXKTY HUMH.

[Tpou3BOANTH BEIYUCIICHUS

10 ypaBHEHUSIM XUMHYECKHX|
pEaKIUU.

[InanupoBaTh M OCYIIECTBIATH HA|
MPaKTUKE XUMHYCCKHEC

AKCIIEPUMCHTHI, IIPOBOJIUTH
HaOII0ICHYS, Ne1aTh BBIBOJIbI 10
pe3ynbpTaTam

HKCIIEPUMEHTA TIPH MPOBEICHUU

71a00paTOPHBIX OTIBITOB 171
MPAKTUIECKUX
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O6p8.3HI>I HCOPTraHNYCCKHUX BCHICCTB
Pa3JINYIHbIX KJIaCCOB.

OnbIThI, WJLTIOCTPUPYIOIIHE
XUMHYECKUE CBOICTBa KJIaCCOB
HEOPTaHUYECKUX BEIIECTB.

JlaGopatopHsbie OTIBITHI
OnpeneneHue  pacTBOPOB  KUCIOT U

[EJI0YEH C IIOMOIIBIO UHAUKATOPOB.

N3ydeHne B3auMOAECHCTBUS KHCIIOT
c METaJUlaMH, peaxkuun
HEUTpaIM3aLUN.

BzaumopenicTtBrue pactBopa CEpHOU
KUCIOTHI ¢ okcusioM Meau (II).

[Tonyuenue HEPACTBOPUMBIX
OCHOBAHMUI.
BriTecuenue OTHOT'O MeTasuial

NIPYTUM U3 PaCTBOPA COJIU.

[Ipaktrueckas pabora

Ne 6. Pemenne skCnepuMeHTAIBHBIX
3aJady 1Mo TeMe «BakHelmume Kiacchl
HEOPTAaHUYECKUX COCAUHEHUI.

Breraucnenusi:

10 ypaBHEHUSIM XUMHYCCKOU
peaKIuu: KOJIMYEeCTBa BellecTBa, 00bEMa,
MacCchbl MO  M3BECTHOMY  KOJHUYECTBY
BeleCcTBa, 00bEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIIUH

paborT.

CnenoBaTh mpaBwiiaM 0€30MaCHOM
paboTHI B JTaOOpaTOpUU

IpyU  UCIOJIb30BAaHUU XUMHUYECKOM
MOCY/IbI 1 000PYTOBAHMSI.

BricTpauBath pa3BEPHYTHIE
[MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM

Ha uHpOpMaNMI0 U3 y4YeOHUKA W
CIOPABOYHBIX  MaTEpHAIOB,  I'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIM TMOHSATUMHBIN
anmnapar Kypca XUMUU

Hroro
azzeny:

I10

30
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Paznen 3. [lepuonuueckuii 3akoH u [lepuognueckas cucrema xumuueckux 3emMeHToB . 1. MenneneeBa. CtpoeHue

aTOMOB. XuMHYecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC pCaKkuInunu

Crtpoenne atoma

[Tepuoanuecku
1% 3aKOH 51
[lepuoanueckas
CHUCTEMa XHMHUYCCKHUX
PJIEMECHTOB

1. .
Meneneena.

7

[lepBbie TMONBITKH KJaccUPUKAIUY]
XUMHYECKUX  dJieMeHTOB. IloHsitue o
IPYIax CXOJHBIX 3JIEMEHTOB (IEJTOYHBIC
1 1E€JI0YHO3EMEIIbHBIC

METaJUlbl,  TaJOr€Hbl,  WHEPTHHIC
raspl). OJEMEHTBHI, KOTOphIE O00pa3yIoT
aM(pOTEpHBICE OKCUABI U  THUIPOKCHJIBI.
[lepuonnueckuit 3akoH. llepmommueckas
CHUCTEMa XUMHUYECKUX HJIIEMEHTOB

J.N. Memneneena.
KopoTkonepuoaHas M JJIMHHOIIEPUOIHAS
bopMbI [Tepronnueckoit CHUCTEMBI
xuMuueckux 3neMeHToB .M. Menpaeneena.
IIeprons! u rpyniibl. PU3NUECKUAN CMBICT

MOPSIAKOBOIO  HOMEpa, HOMEPOB
repuoaa v rpymibl JIEMEHTAa.

Ctpoenue atoMoB. CocTaB aTOMHBIX

anep. N3oTomnsl. DJIEKTPOHBL.
CtpoeHure 2JICKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20  XMMHUYECKUX  DJIEMEHTOB
[Teproauuecko CUCTEMBI

JA.N. Menneneesa. XapakTepucTuka
XUMHUYECKOTO AJIEMEHTa

PaCKpLIBaTB CMBICI TICPUOIUICCKOI'O
3aKOHAaA.
OnuceiBaTh CTPOCHHUC Ta6J'II/IIH>I

«ITepuoanueckas cHCTEMA
XHUMHUYECKHUX 3JICMEHTOB ..
MemneneeBa.

MonenupoBaTh CTPOCHHE aTOMA,

DHEPreTUYECKUX YPOBHEW M IOJYpPOBHEH
[TPY ITIOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(Urypauuii ©“  3JIEKTPOHHO-
rpaduyeckux Gopmy.
[losicHATh (pU3NYECKUA CMBICT

MOPSIIKOBOTO ~ HOMEpa, HOMEpPOB
repuoaa v rpynibl JIEMEHTA.
XapakTepu3oBaTh XUMHUYECKUE

AIIEMEHTHI MEPBBIX TPEX MEPUOJOB, KaIUM,
KaJIbIIUN U UX COCTMHEHUS 110 TOJIOKEHUIO

B llepuomnueckonn cucreme JI.U.
Menneneena.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH
B WU3MCHEHUM CBOMCTB  XHMHYECKHX
AIIEMEHTOB (M3MEHEHHUE PaUyCOB aTOMOB,
AIICKTPOOTPULIATEIHHOCTH, BaJICHTHOCTH) U

o ero MOJIOKEHHUIO BHUX COCIUHCHUN
IIepronnueckon cucTeme J.N. B Ipeaenax MajblX [EPUOJOB U
MeHeneeBa. [JIaBHBIX TOJICPYIII C YYETOM CTPOEHUS UX
3aKOHOMEpPHOCTHU MU3MEHEHHS] aTOMOB;
aguyca
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aTOMOB XHMMHYECKHX DJIEMCHTOB,
METaJIMYECKUX " HEMETaIINYECKUX
CBOMCTB I10 TPyIIIaM U IIEpUOJIaM.
3Hauenue [leproanueckoro 3aKkoHa v
[leppoaM4YECKOM  CHUCTEMBI  XUMHYECKHX]
PIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuka. J[.MI. MenneneeB
YYEHBIN U TPAKIAHUH.
XUMHAYECKHUMN IKCIEPUMEHT:
JemoncTpannu:
B3auMmopelicTBUe THIPOKCUIA IMHKA
C pacTBOpaMH KUCIIOT U LIETOYEH.
MonenupoBaHue CTPOCHUS MOJIEKYII
[Py  TOMOIIM  PUCYHKOB,  MOJICJIEH,
DIICKTPOHHBIX W CTPYKTYPHBIX (HOPMYIL
Ta0numa «Ilepnognueckas CHUCTEMA]
XUMHYECKHUX DJIEMECHTOB
JI.1. MenneneeBay.
JlaGopaTtopHbIe OMBITHI
O3HaKoOMJICHHE C
METaJIJIOB M HEMETAJIJIOB

o0pa3zamMu

VYyacTBOBaTh B COBMECTHOM paboTe B
rape Wiu TpymIe.

BrictpauBath Pa3BEPHYTHIE
MMACbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha uWHpOpMaNMI0 W3 Yy4YeOHUKA W
PYTUX HCTOYHUKOB, B TOM  YHCIE
NuTtepHera

XuMHuecKas
CBS3b.
OKHUCIINTEIILHO-
BOCCTAaHOBHUTEIILHBIC
peaKIuu

Xumuyeckass cBs3b. KoBasieHTHas|
(moJnsipHast ¥ HEMOJIIPHAs) CBA3b.

DIIEKTPOOTPULIATEIILHOCTD
XUMHUYECKUX BJEMEHTOB. HOHHas CBSI3b.
Crenenb

OKHCJICHUS. OkucauTeapHo-
BOCCTAaHOBUTEJIbHBIE peakuui. [Iporeccsl

PackpeiBaTh  CMBICT  M3y4aeMbIX
MOHSITHMH.

OnpenensaTe BUJ XUMUYECKON CBSI3H
B COCJIMHCHUH.

MogenupoBaTe CTPOEHHUE MOJIEKYII
[pA  TOMOIIM  PUCYHKOB,  MOJIEIIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX HOpMYII.
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OKHCJICHHUSI W  BOCCTAHOBJICHHS.
OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHUYECKUHN AKCIIEPUMEHT:
M3y4eHHe 00pa3lloB BEIIECTB METAIOB U
HEMETaJlJIOB, B3aUMOJICHICTBHE

TUAPOKCHAA LIMHKA C pPacTBOpPaMHU
KUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI

OKHCJIUTEILHO-BOCCTAHOBUTEIBLHBIX
peakiui (ropeHue, peakiuu pasyioKEHUs,
COCIMHEHUA).

XUMHYECKUI SKCIIEPUMEHT:

JlemoHcTpauuu:

OnbITHI, WJUTFOCTPUPYIOIIUE
[IPUMEPHI OKHCIIUTEIIbHOA
BOCCTAHOBUTEJBHBIX peakiuii (ropeHue,
peakimu

Pa3NOKEHUSI, COSTMHEHUS)

Hcnonp3oBaTh XUMUYECKYIO
CUMBOJIMKY JUIsl COCTaBlieHUs (opMy
BEILECTB, AIEKTPOHHOIO OanaHca peakiuii.

OnpenensiTe CTENEHb  OKUCIIEHUS
ATOMOB ~ XMMHUYECKHX  DJIEMEHTOB  IIO
dbopMynaM W COCTaBIIAATh  (POPMYJIBI
OWHAPHBIX  COCAUHEHWH TI0  CTCIICHH
OKHCIICHUS aTOMOB XUMUYECKUX
AJIEMEHTOB.

Onpenenste OKHUCIINTEID )51
BOCCTAHOBUTEND. PaccTaBisaTh

KO3(PGULIMEHTBI B CXEMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakinii METOJI0M 3JIEKTPOHHOTO OajaHca.

HabGmrogaTh XMMHUYECKHE OMBITHI IO
[JIaHy, AHAJTU3UPOBATH U J1€J1aTh BHIBOJBI.

HUcnonw3zoBate MUKT mig co3manus
MOJICIIEH, HOATOTOBKH MpE3CHTALNH,
ITOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOH
Ha MH(OPMAIMIO U3 YUEOHHKA U IPYTUX

UCTOYHMKOB, @B  TOM  YHCJE
NuTepHera
Wroro no pazneny 15
PeszepBHOE Bpems 3
OBIIEE YMCJIO 68
YACOB
I10 TTPOT'PAMME
KJIACC
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XUMHUYECKOM CBSI3H.

Knaccudpukanuss um HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB. XHWMUYECKHUE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K Pa3INIHBIM KJj1accaM
HCOPIraHNU4YCCKUX
COC)II/IHeHI/II\/'I, ICHETUYECCKAasA CBA3b

HCOPIraHNMYCCKNX BCUICCTB.

HanmenoBanue Konnue OcHOBHBIE ~ BUABI  JEATEIBHOCTH
n/m pa3AeioB U TEMICTBO YacOB Coneprxanue 00yueHust 0OyJaronmxcs
y4eOHOro MpeaMeTa
Paznen 1. BeniecTBo M XuMHUY€ECKUE peaKIIU
[ToBTOpEeHUE W 5 ITepnoanueckuii 3aKOH. XapakTepu3oBaTh XUMUYECKUE
1 yrayOjneHue  3HaHUK [lepuoguyeckass cHCTEMA XHMHUYECKHUXDPIEMEHTHI NEPBBIX TPEX MEPUOIOB, Kalus U
OCHOBHBIX  Pa3eioB PIIEMEHTOB KaJIblUsI O  HUX  IIOJIOXKEHHUK B
Kypca 8 Kiacca J.N. Meneneena. Crpoenuellepuoanueckon CHUCTEME . n.
ATOMOB. 3aKOHOMEPHOCTH B H3MEHEHUMMeEHEneeBa.
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX KnaccudunupoBate u  Ha3bIBaTHh
TpEX TEPUOJOB, Kaluus, KaJblHUs W HUXHEOPraHMYECKUE BEIIECTBA HU3YYCHHBIX]
COCIMHEHUN B COOTBETCTBUHU KJIACCOB.
C TIOJIOKEHUEM DJIIEMEHTOB OnuceiBaTh  OOIIME  XHUMHUYECKHE
B llepuomnueckoid cCuUCTEME  HICBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
CTPOEHHUEM UX ATOMOB. MOATBEPKAaTh  CBOMCTBA  INPUMEPAMHU
Crpoenue BEIIIECTBA! BUJBIMOJICKYJSIDHBIX  YPAaBHEHUN XUMHYECKHUX
XUMHUYECKOU CBSI3U. Tuneipeakiuu.
KPUCTAJUIMYECKUX PEUIETOK, 3aBUCHUMOCTH Onpenensitb BUJI XUMUYECKOU CBSI3H
CBOVICTB BELIECTBA OT TUNAW  THUN  KPUCTAUIMYECKOM  PEIIETKH
KPUCTAJUIMYECKOM  PEIIETKM W BUJIABEIIECTBA.

[Iporno3upoBarh CBOMCTBA BELIECTB
B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpauBath pPa3BEPHYTHIC
[CbMEHHBIE U YCTHBIE OTBETHI C ONTOPOU
Ha uHGOPMAIIUIO U3 YUeOHHKA U
CIIPABOYHBIX MATEPHUAIOB, TPAMOTHO
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XUMUYECKUMN IKCIIEPUMEHT:

HCIIOJIB30BaTh H3y‘{€HHBII>’I

JlemoHCTpauumu: [MOHATUMHBIN armapar Kypca XUMUN
03HAKOMJIEHUE c MOJENSIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPTaHUYECKHUX BEILIECTB —
METAIJIOB U HeMeTaluioB (rpadura W
aMasa),
CJIOKHBIX BEIIIECTB (xsopuaa
HaTpHsI)
OcHOBHBIE Knaccuduxanus XUMHUYECKUX PackppiBaTh  cMBICT ~ M3y4aeMBbIX|
3aKOHOMEPHOCT peakiuil 1Mo pa3IuyHbIM TpU3HAKaM (MOMOHSATHA W HPUMEHATh 3TH TOHATUS TIPH
151 XUMHUYECKUX] YUCIIy U COCTABY YYaCTBYIOLIMX B PEAKLUMUONMCAHUNA  CBOWCTB  BELIECTB M  HX
peakuun BELIECTB, [10 TETJIOBOMY 3 dexTy, [IPEBPALLECHUN.
110 U3MEHEHUIO CTEIICHEN OKUCIICHUs Knaccudpunuponats XUMHYECKUE
XUMUYECKUX 3JIEMEHTOB, PEAKUMU 10  Pa3JIMYHBIM  IPU3HAKAM.
no o0paTUMOCTH, MO Y4YacTHIOY CTaHaBIMBaTh 3aBUCUMOCTb CKOpPOCTHU
KaTajau3aTopa). JK30- U SHIAOTEPMUUYECKUEXUMUUECKON peakuuu OT  Pa3IUYHBIX|
peaklnH, TEPMOXUMHUYECKHE YPaBHEHUA. |(PAaKTOPOB.
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU [Iporuo3upoBath BO3MOKHOCTH
peakuuu. [TonsiTue 00 00paTUMBIX MPOTEKAHUS XUMHYECKUX
u HEOOpaTUMBIX XUMHAYECKUXTPEBPALICHUHN B PA3JIMYHBIX YCIOBUSX.
peakiusax. IloHATHE O TOMOrE€HHBIX U Onpenensatep OKHCIIATEIb 17|

reTeporeHHblx peakuusx. [lonstue o
KaTaJim3e.

ITonsarue 0 XHMHYECKOM
paBHOBecHHU. DaKTOPhI, BIUAIOIINE HA
CKOPOCTb ~ XMMMYECKOW  PEaKIHHU 171
MMOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC

BoccTaHoBUTENL B OBP.

CocTaBiATh AJNEKTPOHHBIM OanaHC
[peaKIuu.

[Ipou3BOAUTL  BBIUMCIEHUS  TIO
XUMHUYECKUM YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe B
nape Wi rpymre.

BricTpauBaTh pa3BEPHYTHIE

MMM CbMCHHBIC
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peaKIuu, dJIEKTPOHHBIN OataHc

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN
peaKiuu. CocraBrnenue YpaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢  HUCHOJIb30BAHUEM  METO]Ia
AIIEKTPOHHOTO OataHca.

XUMHYECKUHN IKCIIEPUMEHT:

JemoncTpannu:

UccnenoBanue 3aBUCUMOCTH
CKOPOCTH  XUMHUYECKOM  peakiuu  OT
BO3/ICHCTBUSI pa3IMYHBIX (DAKTOPOB.

OnbITHI, WUTFOCTPUPYIOIIUE
PUMEPDI OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peakiuid (ropeHue,
peakiuu

Pa3NOKEHHUSI, COSTUHEHUS ).

Brruucnenus:

KOJIMYeCTBa BEIIECTBA, O00BEMA W
MAaCChI pEareHTOB WJIM IPOJAYKTOB MO
YPaBHEHUSIM XUMUUYECKUX PEAKIIUMA

Y YCTHBIE€ OTBETHI C OTIOPOM

Ha UHpOpMaIMI0O W3 YyYeOHHKA W
CIIPaBOYHBIX MaTepuaos, rpaMOTHO
MCIIOJIb30BATh W3YYEHHBIM MOHATUHWHBIN
armnapar Kypca XuMuu

DJIEKTPOIUTHYE
CKasi IUCCOITUAIIHS.

XUMUYECKHUE
peakiuu

B pacTBoOpax

Teopus DIEKTPOIUTUYECKOU
TUCCOITUAIINH. DIIEKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHWOHBI.

MexaHu3M JUCCOIMALIMM BEIISCTB

C Pa3JIMYHBIMU BUJIAMU XUMUYECKOMN

cBsa3u. CrTeneHp  JTHUCCOIMAIIHU.
CuIIbHBIC M CJTA0BIE DJIEKTPOJIHTHI.

Peaknnu nonnoro oomMeHa. Y cioBus

PackppiBaTh ~ CMBICI  W3y4aeMBbIX

MOHATHH, a TAK)KE CMBICT TCOPUHU
AIEKTPOTUTHICCKOMN TUCCOIHAIINN.
OOBICHATH TPUYUHBI

3JIEKTPOMPOBOIHOCTH BOJIHBIX|

[PaCTBOPOB BEIIECTB, pa3iuyaTh cialdble U
CHJIbHBIE 3JICKTPOJIUTHI.

CocraBisaTh yYpaBHEHUS]
TMCCOIIMALINU

31



MPOTEKAaHUsI  PEaKUUMid  HOHHOTO
oOMeHa, TMOJIHBIE U COKpaIIEHHBIC HOHHBIC
ypaBHeHUsI peakinui. CBOHCTBa KHCIOT,
OCHOBaHUM u coyen B CBETE
MPEJACTAaBICHUH 00 JJICKTPOJUTHIECCKOM
nuccoruanvu. KadecTBeHHbIE peakuuu HA|

noHbl. [lonsiTHE O THApPONIM3E COJEH.
XUMHYECKHUI JKCIIEPUMEHT:
JlemoHcTpanuu:

UccnenoBanue

DIICKTPOIPOBOITHOCTH PACTBOPOB BEIICCTB,
Ipolecca TUCCOIMAINN KUCIIOT, IIeI0o4Yei
U coyieil (BO3MOXHO HMCIIOJIb30BaHHUEC
BHJICOMATCPHAIIOB).
OnbITHI, WLTIOCTPHUPYIOIITHUC
MPU3HAKK IPOTEKAHUS PEaKIMi HOHHOTO
oOMmeHa (oOpa3oBaHHE OCaJKa, BBIIACICHUC

ra3a, 00pa3oBaHUE BOJIbI).
Pacno3znaBanue HEOPTaHUYECKHX
BEIIECTB C I[OMOIIBIO KAaueCTBEHHBIX|

PEAKLNI1 HA HUOHBI.

JlaGopaTopHBbIi OMBIT:

W3yyenne TPU3HAKOB TIPOTEKAHHMSI
peaxkIuu HOHHOTO OOMEHa B pacTBOpax

ANEKTPOJIUTOB  (C  0Opa3oBaHUEM|
ocajlika, BbIJICJICHHEM rasza, o0pa3oBaHHEM
BO/IbI).

[IpakTrueckas pabora:

KHCJIOT, IIEJI0YEH U COJICH, MOJIHBIC U
COKpaIlIEHHBIC HOHHBIC ypaBHEHUS
XUMUYECKUX PpEaKIMid HOHHOIO OOMEHa,

KpaTKHE HWOHHBIE YPABHEHUSA IPOCTHIX
[pEeaKIMii TUAPOJIU3a COJICH.
XapaxkTepu3oBaTh o0rime

XHUMHUYECKHE CBOMCTBA BCUICCTB PA3JIMYHBIX|

KJIACCOB Ha OCHOBE TEOPUH
DIIEKTPOJIUTUYECKON JTVCCOLAALINH;
MOATBEPKAATh  CBOMCTBA  IpUMEpPaMU

MOJIEKYJISIDHBIX W HOHHBIX YpaBHEHUU
XMMHUYECKUX PEAKIUU.

Pemats skciepuMeHTaNbHbIE 33a4H]
10 TEME.

[InanupoBaTh 1  OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE

HKCHEPUMEHTHI, MIPOBOJIUTH
HAOJNIOMCHHS,  JellaTb  BBIBOJABI  IIO
pe3ynbTaTam

SKCIEPUMEHTa TIpU  MPOBEICHUY

MaOOpaTOPHBIX OIBITOB W TMPAKTHYECKHUX
padoT.
CnenoBarh TmpaBwiiaM O€30MacCHOM

PaboTHI B nabopaTopuu npu
MCTIOJb30BAaHUN XMUMHUYECKON TMOCYIbl H
000pyI0BaHUS.

[TpoBoauTH BBIUMCIICHUS o

XUMHYCCKUM YPaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe
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No 1. PemieHue sKCriepuMEHTAIbHBIX
3ajiay 1Mo TeMe.

B MIape WK IpyIIe.

BricTpauBath Pa3BEPHYTHIC

Brruncnenus: [MCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
1o YPaBHEHUSIM XUMUYECKUX Ha wuHboOpMAIMI0O U3 Yy4YeOHHMKA WU
peakuii TPYTUX
WUCTOYHUKOB HWH(OpMAIA, B TOM
uyuciie Mlarepuera
Uroro no pazneny 17

Paznern 2. HemeTtauiel 1 uX coeqMHEH

s

OOmas

XapaKTEPUCTUK
a XUMHYECKHUX]
PJIEMEHTOB VIIA-
CPYMIIBL.

I"'anorenn!

4

OO0mmasi XxapakTepucTUKa TraJoreHOB.

OcobeHHoctu CTPOCHHUS aTOMOB,
XapaKTepHbIC CTEIICHH OKHCJICHUS.
Ctpoenne ®  (U3WYECKHE  CBOWCTBA

[IPOCTBIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOWCTBA Ha MPUMEPE
xjopa (B3aMMOJICUCTBHE C MeETaJJIaMH,
HeMeTaJJIaMH, 111eJI0YaMu ).
XnopoBogopoa. ConsiHas KHCIOTA,
XHUMHUYECKHE CBOMCTBA, MOJIyYEHUE,
[IPUMEHEHHUE. HevictBue  xyopa
XJIOPOBOJIOPOJIa Ha OpraHu3M YeJIOBeKa.
Baxueimme XJIOpUIbl U UX HAXOXKJICHUE B

MpUPOJIE.

XUMHYECKUHN DKCIIEPUMEHT:

JemoHcTpaunu:

OnwIThl, OTpaxkaronue QGU3NIECKUe
17§

XUMUYECKUE CBOMCTBA rajlor€HOB U
nX COEJIMHEHUI (BO3MOKHO|
MCII0JIb30BAHUE

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJIIOB U
UX COCJUHEHUW B TMpeAesiax MaJbix
EePUOIOB u TJIaBHBIX MOATPYIII
[lepuonnueckold  CHUCTEMBl XUMHUYECKHUX|
HJIIEMEHTOB C YYETOM CTPOCHUS X ATOMOB.

XapakTepuszoBaTh  (U3UYECKUE U
XUMUYCCKAE CBOWCTBA IPOCTHIX BEICCTB
rajoreHoB (Ha MpUMeEpE XJIopa) U

CJIO’KHBIX BELIECTB (XJIOPOBOIOPOJA,
XJIOpUJIa HATPHs), CIOCOOBI UX MOJIyYEHUSs,
NPUMEHEHUE W 3HAYCHUE B TIPHUPOJC W
PKU3HH YeJIOBEKa.

Onpenensath
[pacTBope.

[InanupoBaTh W OCYIIECTBIATH HA
MPAKTUKE XUMUUYECKHE

IKCTIEPUMEHTHI,
HaOJII0IeHNS,

JieaTh BBIBOJIBI 110 Pe3yJibTaTaM

XJIOPHUA-UOHBI B

MPOBOJIUTH|
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BHUJICOMATEPHUAJIOB).

O3HakoMJICHHE c
XJIOPUJOB (TaJIOTEHUIOB).

JlaGopaTopHBIi OMBIT:

N3yuenue CBOMCTB COJIAHOM
KucioThl.  [IpoBeneHne  KayeCTBEHHBIX
PEAKINI HA XJIOPUA-UOHBI.

[TpakTrueckas pabota

No 2: TlonydyeHue CONSTHOW KUCIIOTHI,
M3yYEHHE €€ CBOMCTB.

Brruncnenus:

1o ypaBHEHUSIM XUMHUYECKUX|
peaKkui, eclii OJJUH W3 PEarcHTOB JIaH B
M30bITKE

obOpasiamu

JKCIIEpUMEHTAa TMpU  TMPOBEIACHUY
MabOpaTOPHBIX OIBITOB W MPAKTUYECKHUX
paboT.

CnenoBath mpaBuiam 0e30mMacHoOM
paboThI B J1abopaTopuu

OpU  UCTHOJB30BAaHUM XHUMHUYECKOH
MOCY/IbI © 000PYTIOBAHMSI.

BricTpauBath pa3BEPHYTHIC
MUCHhMEHHBIC M YCTHBIE OTBETHI C OMTOPOI

Ha HHpOpMAIMI0O K3 Yy4YeOHHKA W
CIPaBOYHBIX  MaTepuajoB,  TPaMOTHO
MCTIOJIb30BAaTh N3YYEHHBIN ITOHATHIHBIN

amnmapar Kypca XuMuu

Oo6mas

XapaKTEPUCTUK
a XUMUYECKHUX]
NIIEMEHTOB

VIA-rpynmnsi.
Cepa u eé
COCTMHCHHSI

OO0miast xapakTepUCTHKa 3JIEMEHTOB
VIA-rpynmel.  OCOOEHHOCTH  CTPOCHHUS]
ATOMOB, XapaKTEPHBIE CTEIICHH

OKHUCIICHUS.

Crpoenue u (u3nyecKue CBOMCTBA
MPOCTBHIX BEHIECTB — KHUCIOPOJA U CEPBHIL.
AJITOTPOITHBIE MOIU(PUKAIIMN KUCTOpOa U
cepbl. XUMUYECKUE CBOMCTBA CEPBI.

CepoBoaopon, CTpPOEHUE,
(bu3nyecKre 1 XUMUYECKHE CBOMCTBA.

Okcuapl cepbl Kak MPeACTaBUTENIN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, Gpu3nIecKue u

XUMHUYECKHE CBOMCTBA (00IHe Kak

OOBACHATH O0IIME 3aKOHOMEPHOCTH
B N3MEHEHUU CBOMCTB 3JIEMEHTOB

VIA-rpynnbel ¥ WX COEOUHEHUN C
Y4ETOM CTPOECHUS UX aTOMOB.

XapaktepuszoBath (usnyeckue U
XUMHUYECKUE CBOMCTBA MPOCTOrO BEIIECTBA
ceppl W €€ COeAMHEHHI (CcepoBOIOPOJA,
OKCHIOB CepHI, cepHOU KUCJIOTHI,
cynbparoB), CcHnocoObl UX TMOJyYECHUS,
MPUMEHECHHUE U 3HAUCHUE

B TMPUPOJE U OKU3HU 4YeJOBEKa.
Onpenenarb Haluyue CyJib(paT-uOHOB B
[pacTBOpeE.
OOBICHATD
PKOJIOTMYECKUX

CYILIHOCTH
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MPEJICTABUTENS  KjlacCa KHUCIOT U
crienuduyeckre). XUMHUUYECKUE PEaKIluy,
JeKalMe B OCHOBE IPOMBIIIJIEHHOTO
crioco0a MoJydeHus: CEpHON KUCIIOTHI.

IIpumenenue. Comun CEepHOH
KHCJIOTBI,

KaueCTBEHHAs peakius Ha cyibdar-
OH.

Haxoxnenue cepsl u €€ coeTMHEHUI
B 1mpupone. XUMHUYECKOE 3arps3HEHUE
OKPYKaIOUIEN CpelIbl COCTUHEHUSAMU

cephl (KUCIIOTHBIE TIOXKIH,
3arps3HEHHE  BO3JlyXa W BOJIOEMOB),
CIIocOOBI €ro MpeI0TBPaIECHHUS.

XUMUYECKUMN IKCIIEPUMEHT:

JemoHcTpauuu:

O3HakomiieHHE ¢ 00pa3laMu Cepbl U
eé COEIMHEHUSAMU (BO3MOKHO
MCIIOJIb30BaHUE BUACOMATEPHUATIOB).

HaOmronenue mporiecca
oOyTiMBaHUS caxapa Moj AeHCTBHEM

KOHIEHTPUPOBAHHOU CepHOM
KHCIIOTHI.

JlaGopatopHubie onbITel: M3ydeHue
XUMUYECKUX  CBOMCTB  pa30aBieHHON

CEPHOU KUCJIIOTHI.

[IpoBeneHre KaueCTBEHHON peaKIlny|
Ha Cyiab(haT-uoH U HAOIIOICHUE MPU3HAKA
€€ MpOTEKaHUsA

npooiem, CBSI3aHHBIX
nepepabOTKON COCTMHEHUN CEPHI.

[InanupoBaTh W OCYIIECTBIATH Ha
MPAKTUKE XUMHUYCCKHEC

AKCIICPUMECHTHI, IIPOBOJIUTH
HAOII0CHUS, JIeIaTh BBIBOJIbI T10
pe3ynbTaTam

IKCIIEPUMEHTA.

CnenoBarh TmpaBwiiaM 0O€30MaCHOU
paboThI B 1a0OpaTOpHUU

IpU  UCIOJB30BAHUU XUMHUYECKOU
OCY/Ibl U 000PYI0BAHHUS.

[Ipou3BoANT,  BBIYUCIECHUS
XUMHAYECKUM YPaBHEHUSIM.

Hcnonp3oBaTh MpHU  BBINOJHEHUY
y4eOHBIX 3aJlaHui  TEKCThl  y4eOHUKa,
cripaBouHbie Matepuaibl (Ilepuoanueckyro
CACTEMY XHUMHUYECKux diemeHTtoB /. U.
MenneneeBa, TaOJMIy pPAacTBOPUMOCTH
KHUCJIOT, OCHOBAaHWM U COJIEH B BOJE,
DIEKTPOXUMUYECKUN Pl HANpPSHKEHUN
METaJIJIOB).

Hcnonb3oBaTh Mpu  BBINOJHEHUY
Y4eOHBIX  3aJlaHU W B Mpoliecce
MCCJIeI0BATENBLCKON JIEATEIbHOCTH HAy4YHO-
MONYJIIPHYIO JIMTEPATypy XUMHUUYECKOTO
COJICpKaHUSl, CIPABOYHbBIC

Martepualsbl, pecypcbl MTHTepHETa

I10

35



OO0mas
XapaKTePUCTUK
a XUMUYECKHUX]
HIIEMEHTOB
VA-rpynnsl.
Azot, docdop

1 X COCAUHCHUA

OO6mast xapakTepuCTHKa 3JIEMEHTOB
VA-rpynmbel.  OcoOEHHOCTH  CTPOECHUS
ATOMOB, XapaKTEPHbIC CTEIIEHU

OKHUCJICHUSI.

A30T, pacrnpocTpaHeHUEe B MPUPOJIE,
(u3MUecKue W XUMHUYECKHE CBOICTBA.
KpyroBopoT a30ta B IpUpOJE.

Avmuak, ero  (Qusnyueckue Wu

XUMUYECKHE CBOWCTBA, IMOJIY4YEHUE U
MPUMEHEHUE.

Conu aMMoHUS, UX (U3UYECKUE H
XUMUYECKHE  CBOICTBA, IPUMEHEHUE.

KauecTBeHHas peakiysi Ha HOHBI aMMOHHMSI.

A30THasg KHCIOTa, €€ TMOJy4YeHHE,
bu3nueckue W XUMUYECKHUE CBOWCTBA
(oOrmIue Kak mpejcTaBuTeNs Kiacca

KHUCJIOT u crienupuIECcKue).
Mcnonb30BaHHE  HUTPATOB M COJIEU
aMMOHHSI B  KAaueCTBE MUHEPAJbHBIX]
yaoOpeHuil. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolen cpeaibl COCTUHEHUSIMH a30Ta)
(KUCIIOTHBIE OXIH, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJOEMOB).

docdop, AJJIOTPOITHBIE
Moaudukauuu ¢docdopa, Quznyeckue u
xuMuueckue cBorictBa. Oxcupa docdopa
(V) u

dbochopHas kuciaoTa, GU3HIECKUE U

OOBsCHATH O0IIME 3aKOHOMEPHOCTH
B UI3MEHEHUU CBOMCTB 3JIEMEHTOB

VA-Tpynnbl ¥ HMX COEAUHEHUN C
y4E€TOM CTPOCHHUS UX aTOMOB.

XapaktepuszoBarh (usnyeckue U
XUMUYECKAE CBOMCTBA MPOCTHIX BEIIECTB
azota u (Qochopa m wux coeaMHEHUH
(amMMmaka, coJieil aMMOHHUsI, a30THOM

KHUCITOTHI, HUTPATOB, OKCH/IQ
dochopa (V) u dochopHOlt KHUCHOTHI,
docdaroB), cmocoObl UX MOTYyYEHHUS,
NpPUMEHEHHUE W 3HAYCHUE B TIPHUPOJEC W
PKU3HU ~ 4enoBeka. Ornpenenstb  HOHBI
aMMOHUS U ¢ocdaT- HOHBI B pacTBOPE.

OOBACHATD CYIIIHOCTH
DKOJIOTHYECKUX TPOo0JIeM, CBS3aHHBIX C
HAXOXKJCHUEM  COCIUWHEHUW  a3oTa W
docdopa

B OKpyXxarouiet cpene. [lmanupoBath
Y OCYIIICCTBJISATH HA TIPAKTUKE XUMUYCCKUC

AKCTICPUMEHTHI, MIPOBOJIUTH
HaOII0OCHUS, neaaTh BBIBOJIbI I10
pe3ynbpTaTam

OKCIICPUMEHTAa TpU  TMPOBEIACHUY
MabOpaTOPHBIX OIBITOB W TPaKTUYECKON
paboThI.

CrnenoBaTh mpaBmiiaM 0€30TMacHOMN

paboThI B 1abopaTopuu
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XUMHUYECKHE CBOMCTBA, MOJYYEHHUE.
Hcnonb3oBanue (QocdhaToB B  Ka4eCTBE
MUHEPAJIbHBIX yI00pEHUH.

XUMUYECKUM IKCIIEPUMEHT:

JlemoHCTpauumu:

O3HakoMJIeHHE C
cBoiicTBaMu a3ota, hocdopa

U HUX COEIUHEHUH (BO3MOKHO
MCIIOJIb30BaHUE BHJICOMATEPHUATIOB).
O3HakomJieHHE C oOpasllaMu a30THBIX U
(bochopHbIX yA0OpEHUH.

[lonyuenue,
pacrio3HaBaHUE U
aMMHaKa.

Bzaumopericteue
KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTHI C
MeJIbIO (BO3MOKHO HCIIOJIb30BaHUE
BHICOMATEPUAIIOB).

JlaGopartopusbie onbIThl: [IpoBenenue
KaueCTBEHHBIX PeaKlMii HAa MOH aMMOHHUS U
(bochaT-MoH, U U3YUYEHHE MPU3HAKOB HX
nporekanus. [Ipaktuyeckas padora

buzngecKkumMy|

cobupanue,
U3yYeHUE CBOWCTB

No  3: Tlonydyenue  ammwuaxa,
M3YYEHHUE €TO CBOWCTB.

Brruncnenus:

o YPaBHEHUSIM XUMHYECKHUX
peakiun

OpU  HCMOJIb30BAHUM XUMHUYECKOH
MOCY/Ibl U 000PYI0BAHMUSI.

[Ipou3BOAUTH  BBIYUCICHHUS  TIO
XUMAYECKHM YPAaBHEHHSIM.

Hcnonp3oBaTh MpU  BBIMOJTHEHUH
Y4eOHBIX 3aJaHUMl TEKCThl y4eOHUKa,

CIIpaBOYHbBIE MaTepHalibl (MEPUOAUYECKYIO
CUCTEMY XHMHYeCKHX dieMmeHTtoB JI. M.
MenneneeBa, TaOJIMIy pPacTBOPUMOCTH
KHCJIOT, OCHOBAaHWM M COJIEH B BOJE,
DIEKTPOXUMUYECKUN sl  HANpPsHKEHUU
METaJJIOB)
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a

OO0mas
XapaKTEPUCTHK
XAMHAYECKHX]

DJICMCHTOB

IVA-rpynmsi.
Yraepoa u
KPEMHUH, U HX

COCIMHCHUA

OO6mast xapakTepuCTHKa 3JIEMEHTOB
[VA-rpynnbel.  OCOOEHHOCTH  CTPOCHHS
ATOMOB, XapaKTEPHbIC CTEIIEHU

OKHUCIICHHUS.
Yraepon, AJUIOTPOIIHBIC
MoauduKaimm, pacrpocTpaHeHue B

npupoae, QU3NUECKHE ¢ XUMHYCCKHE
CBOICTBA.

Ancopbmus. Kpyrosopot yriepoaal
B MIPUPOJIC.

Oxkcuasl yriepoaa, ux (Qpu3nueckue
1 XMMHUYECKHE CBOMCTBA, JICHCTBUEC

Ha KUBBIC OPTraHU3MbI, IOJTYYECHUE U
MpUMEHEHUE. DKOJIOTHYECKHE MPOoOIIeMBl,
CBs3aHHBIE C okcugoMm yriaepoga (IV),
rUIoTe3a rJ1I00aJIbHOTO MOTEIJIEHUS
KJIMMaTa, TapHUKOBBIN 2P deKT.

VYronbHasg KUCIOTa U €€ COJIH, WX
(du3nyeckue M XUMHUYECKHE CBOMCTBA,
MOJy4YEeHHUE U IPUMEHEHHUE.

KauecTBeHHas peakuus Ha
KapOoHaT- VIOHBL. Ucnons3oBanue
KapOOHATOB

B OBITY, MEJIUIUHE,

MPOMBIIIIJICHHOCTH M CEJILCKOM XO035HCTBE.
[TepBOHaYaIBHBIC TOHATHUS
00 OpraHMYECKHUX BEIIECTBAX KaK
O COeIMHEHUsAX yriepoaa (MeraH,
OTaH,

OOBsCHATH O0IIME 3aKOHOMEPHOCTH
B UI3MEHEHUU CBOMCTB 3JIEMEHTOB

[VA-rpynmnbsl 1 MX COEIMHEHUN C
y4E€TOM CTPOCHHUS UX aTOMOB.

XapaktepuszoBarh (usnyeckue U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIEpoa W KPEMHUS U HUX COCIMHEHUN
(OKCUIOB yTriiepoAa, YroJbHON KHCIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,

KPEMHHUEBOW KHUCIJIOThI, CUJIUKATOB),
CIOCOOBl WX TMOJYyYECHUS, MPUMEHEHUE U
3HAYCHUE B MPUPOJAEC U KU3HU YEJIOBEKA.
OODBACHATD IPUYHHHO-CJIEICTBEHHYIO
CBSI3b: CTPOCHHE BEIIECTBA — CBOMCTBA

— TIPUMEHEHUE — Ha NpHUMepax
COCAMHEHU  yriaepoJa M  KPEMHHUS.
Onpenenarb KapOOHAT- U CUIIMKAT-UOHBI B
[pacTBOpeE.

OOBACHATD CYILIHOCTH|
DKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C

HAXOXXJICHUEM  YIJIEKHCJIOTO  Ta3a B
okpyxarouied  cpene.  [loarBepxnarthb
OCOOEHHOCTH  COCTaBa  OpPraHUYECKHUX|
BEILIECTB NMPUMEPAMH MPOCTHIX COCTUHEHUN
(MeTaH, 9TaH, TWIEH, AllETUJICH, ATAaHOJ,
CIIUIEPUH, YKCYCHast KHUCJIOTA),
B3aUMOCBSI3b

HEOPraHUYECKUX COCIMHECHUI

yriiepoaa u
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STHIIEH, alleTHJIICH, ATaHO,
TITUIEPHH, YKCYCHAsI KHCIIOTA).

[Tpuponnbie HUCTOYHUKH
YTICBOJIOPOAOB (yroyib, MPUPOIHBINA Tra3,
HedTh), TMPOAYKTHI WX HepepabOTKu
(OeH3uH), ©WX poidb B  OBITY W
MPOMBIIIIICHHOCTH.

I[ToaTre 0 OHMOJIOTMYECKU BAYKHBIX|
BEILIECTBAX: JKUpax, OejKax, yrieBogax — U
WX POJIU B )KU3HU YEJIOBEKA.

MarepunanbHoe €IUHCTBO
OpraHu4eCKUX U HEOPTraHUYECKHUX|
COCIMHEHUN.

Kpemuuii, ero ¢usnueckue u
XUMHUYECKUE CBOMCTBA, IIOJIy4YCHHE W
npumeHenue. CoeauHEHUsT KpEeMHHS B

npupoje. OOIye npeacTaBiIeHUs

o0 okcuge kpemaus (IV) wu
KPEMHHUEBOW KUCJIIOTE.

Cunukarbl, WX HCIOJIb30BAHUE B
OBITY, MEIULIMHE, TPOMBILIIEHHOCTH.

Baxnenmue CTPOUTEIIbHBIC
MaTepuaibl: KepaMHKa, CTEKJIO, IEMEHT,
OCTOH,

&KeJe300€TOH. [TpoOnemsl
0€e3011acHOTro UCIOJIb30BaHUS
CTPOUTEIbHBIX MaTepuasoB B

MMOBCEIHEBHOM JKU3HU.
XUMUYECKUM SKCIIEPUMEHT:
JemoHcTpauuu:
Moenu KpuCTaININYEeCKUX PEIIETOK

OpPTaHMYECKUX BEIIECTB.

OnuceiBaTh pojb OCIKOB, KUPOB U
YIJICBOJIOB B (DYHKIIMOHHPOBAHUH IKUBBIX
OpTaHU3MOB, COCTaB MIPUPOJTHBIX
MCTOYHHKOB YTJIEBOJAOPOIOB, X POJIb

B OBITY ¥ TIPOMBIIIJICHHOCTH.

[TpoBoauTh BBIYHCIICHHUSI
YPaBHEHUSM XUMHUYECKUX PEAKITUH.

[InanupoBaTh W OCYIIECTBIATH HA
MPAKTUKE XUMHUYECKHEC

AKCIICPUMEHTHI,
HaOIIOCHUS, neaaTh
pe3ynbTaram

OKCIIEpUMEHTAa TpU  TMPOBEIACHUY
MaGOpaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh TmpaBujaM 0e30MacHOM
paboThI B 1abopaTopuu

IPU  WCIOJIb30BAHUM XUMHUYECKOH

10

IIPOBOJAUTH
BBIBOJBI IO

MOCyibl U 000PYyI0BaHUS.
Hcnonb3oBaTh Mpu  BBINOJHEHUY
Y4EOHBIX 3aJlaHUl  TEKCThl  y4eOHUKa,

cripaBounble Matepuaibl (Ilepuoanueckyro
cuCTeEMy XHUMUYecKkux diemeHtoB /. U.
MenaeneeBa, TaOJMIly PacTBOPUMOCTH
KHCJIOT, OCHOBAaHMM U COJeM B BOJE,
PIIEKTPOXUMUYECKUAN Pl

HaIpPsKEHU METaJIOB)
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anmasa, rpadura, QyaepeHa.

O3HakoMIJIEHHE c IIPOIIECCOM|
a71COpOIIUU PaCTBOPEHHBIX BEIESCTB
aKTUBUPOBAHHBIM YIIIEM 51

YCTPOMCTBOM IIPOTUBOra3a.
O3HakoMIIECHHE C  MPOAYKLHEH

CHJIMKATHOM MPOMBIIIIEHHOCTH
(Buneomarepuanb: CUJIMKATHAas
MPOMBIIUIEHHOCTB ).

Mogenn MOJIEKYNT OpPraHHUYECKHX
BEILIECTB.

JlaGopaTopHBI OTBIT:

[TonyueHnue, cobupanue,
pacrio3dHaBaHWE U HW3YYEHHE CBOIWCTB
YTJIEKUCIIOTO ra3a.

IIpoBenenue Ka4y€CTBEHHBIX
peakuuii Ha KapOOHAT M CHJIMKAT-UOHBI U
M3y4YeHHE TPU3HAKOB UX MPOTEKAHUS.
[IpakTrueckue padOTHI:

No 4. TlosnyueHne yriieKucioro rasa,
M3y4YEHUE €r0 CBOMCTB.

Ne 5. Pemenue skciepuMEHTaNbHBIX]
3aziad 1o teMe «BaxkHenne HeMeTalIbl U
WX COCTMHEHUS

Breruncienust:
10 YpaBHEHUSIM XUMHYECKHX]
peakiun
Htoro T10 25
azzeiy
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Paznen 3. Metaibl 1 UX COEIUHEHUS

OO01ue
CBOICTBA METAJLIOB

4

Oowas XapaKTEPUCTHKA
XUMHUYECKUX JJIEMEHTOB — METaUIOB HAa
OCHOBaHUU ux HOJIO’KEHUS B
[lepuognueckoit  cucreMe  XUMHUYECKHX
HIIEMEHTOB

JAN. MenngeneeBa u  CTpOEHUs
ATOMOB. Crpoenue METAJLJIOB.

Mertamnmyeckas CBSI3b U METAIUINYECKAs
KPUCTAJIINYECKasl peLIETKA.
DIIEKTPOXUMHUYECKAN pan

HalpsoKeHUM  MeTawioB. Pusndeckue H

XMMHYECKHE CBOMCTBa MeTayioB. OOmme

crI0coObI MoTy4YeHust MeTauioB. [lonsTue
O KOpPpO3MHM METAJUIOB, OCHOBHBIC

CIIOCOOBI 3aIUTHI KX OT KOPPO3UHU.

CmuiaBsl (cranb, YyTYH,
TIOpaTIOMUHNM, OpOH3a) U UX MPUMEHEHHE
B OBITY ¥ TIPOMBIIIJICHHOCTH.

XUMHUUYECKHUIN SKCIIEPUMEHT:

JemoncTpanuu:

O6pa3upl METaJUIOB M CIUIaBOB.
3yueHune pE3yIbTaTOB KOPpO3HH
METAIJIOB  (BO3MOXKHO  HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB).

JlaGopaTopHbIE OMBITHI:

O3HakoMJIeHHE c oOpasmamu

METAJJIOB W CINIAaBOB, HMX (PU3HYCCKUMH
CBOMCTBaMH.

PackppiBaTb  CMBICT  M3Yy4YaeMbIX]
MOHATUM W TPUMEHSATh 3TU IOHATHUS IPHU
OMMCAaHWA CBOMCTB BEHNIECTB M  HUX
MpEBPAILICHUM.

OOBSCHATL O0IHE 3aKOHOMEPHOCTH
B U3MEHCHUM  CBOWMCTB  3JIEMEHTOB-
METAJUIOB M HMX COEAUHEHHHA C YYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTpOEHUE
MeTayuioB,  obOmue  (uU3MYecKue U
XUMHYECKUE CBOMCTBA METAIIJIOB.

Xapakrepu3oBaTb OOIIME CHOCOOBI
[MOJTYYEHHS] METAJUIOB.

OnuceiBaTh  CIOCOOBI
METAJIJIOB OT KOPPO3HH.

341U ThI

CnenoBaTh TpaBUiIaM 0O€30MACHOM
paboTHI B nabopaTopuu npu
MCIIOJIb30BAaHUM XHUMHMYECKOW TIOCYIBl U
000py10BaHUS.

[Tpon3BOANTE BEIUUCICHUS

1o ypaBHCHUSM XUMUYCCKUX]
peakiuii, ecim OJWH W3 PEarcHToB

COJICPKUT TPUMECH.
VYyacTBOBaTh B COBMECTHOM padoTe B
nape Wi rpyrre.
Hcnonp30BaTh IpU BBITOTHEHUH
yueOHBIX 3aJ]aHUI TeKCThl yueOHUKa,
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Brruncnenusi:

§(0 YpaBHEHUSIM
peaKkuuii, €ciau OJWH U3
COAECPKUT IIPUMECH

XUMHNYCCKHUX]
pC€arcHToB

CIIPABOYHBIC MaTepuabl
(ITepuoaudeckyro CUCTEMY XHMHYECKUX
nhinemenToB JI. M. MenpaeneeBa, tabiuiry
PacTBOPUMOCTH  KHCJIOT, OCHOBAaHUH W
COJIEH B BOJE, DJICKTPOXUMHUYECKUHN DSl

HaIpsHKEHUI METAIIOB)

Baxueiiue
METaJLIbI u
COCINHEHUA

HX

16

[IlemouHbIC METAJUIBI: TIOJIOKECHUE
B [lepnognueckoi CHUCTEME
XUMHYECKHX djieMeHTOB J[.J. Menaeneena,
CTPOCHHE UX aTOMOB, HAaXOXJICHHUE B
MpUPOJIC.
du3nyecKue u XUMHUYCCKHE
CBOMCTBa (Ha MpUMEpPE HATPUS U KaJIH).
OKcHUIbl U TUPOKCHUIBI HATPHUS U KAJIHS.
IIprmMeHeHue 1IeJI0YHBIX METAIOB 1
X COCIUHCHUH.

[Ilenoyno3emenbHbIE METaJIb]
MarHuii W  KaJbHUU: TOJIOKEHUE B
[lepponnyeckol  CUCTEME  XHMHUYECKHUX

DJICMCHTOB

JA.N. MeHnneneeBa, CTpPOCHHE HX

ATOMOB, HaXxO0XXJCHUE B IpUPOJE.
dusnyeckue MW XUMHYECKHE CBOMCTBA]
Mar"usi 1

Kaiaplusa. BakHelmme coeauHeHUs
Kanblusd  (OKCHA, THAPOKCHUI,  COJIN).
DKEctkocTh  BOJABI M CHOCOOBI €&
YCTpaHEHUS.

AJIOMUHHHI: TTOJ0KEHHUE

B ITepuognueckoit CHUCTEME]

OOBsACHATD 00IIKE 3aKOHOMEPHOCTH|
B U3MEHEHUU CBOMCTB 2JIEMEHTOB-

METaJUIOB W WX COCAUHCHUN B
IPYIIax ¢ y4ETOM CTPOEHHS UX aTOMOB.

XapaktepuszoBaTh  (PuU3UYECKHE U
XUMHAYECKUE CBOWCTBA IPOCTHIX BEIIECTB
METaJUIOB U HUX COEIUHEHHHA (OKCUIOB,
TUAPOKCUZIOB,  COJIei),  CHmocoObl  UX
MOJTYy4YEHHUS], IPUMEHEHHUE U 3HAYEHUE

B MNpPHUPOJAE U JKU3ZHU 4YEJOBEKa.
YcTraHaBIMBaTh MPUUUHHO- CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIeCTBa — CBOMCTBA —
MPUMEHEHUE — Ha MPUMEpPAX H3ydyaeMbIX
BEIICCTB.

PacrnioznaBath c MTOMOILBIO
KaueCTBEHHBIX PEAKIMi HOHbI METAJLJIOB:
MarHusl,

KaJIbI[Usl, AJIIOMUHUS, [IUHKA, KeJe3a)
(IT) m xene3a (III), menu (II).

JlokaspiBaTh amMQOTEpHBIN XapakTep
OKCHUJIOB U TUAPOKCUIOB ATIOMUHUS U

[MHKA.

XUMHWYCCKHUX
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JIEMEHTOB J.. Menpeneena,
CTPOEHUE aTOMAa, HAXOXJCHHUE B MMPUPOJIEC.

dusznyeckue u XUMHYECKHEC
CBOMCTBA AJIIOMHHHUS. AmdoTepHbIC
CBOWCTBA oKcHuaa 151 TUJIPOKCUA
QJIIOMHUHMS.

Keneso: MOJI0KEHHE B
[lepponnyeckol  CUCTEME  XHMHUYECKHX
PJIEMECHTOB

.. MenneneeBa, CTpoeHUE aTOMA,
HaxoXXJaeHue B mpupoae. dusmdeckue u
XUMHUYECKue cBoucTBa xkene3a. OKCHUIbI,
ruapoKkcusl U conu xkenesa (I1) u xenesa
(III), ux cocraB, CBOWCTBAa M MOJy4YEHUE.

XUMUYECKAMN JOKCIICPUMEHT:
JlemoHCTpauuu:

OcobGenHnoctu B3aMMO/ICHCTBHUS
OKCHJAa KajJbIlUsd W HATPUI C BOJOU
(BO3MOKHO UCIIOIb30BaHUE
BUJICOMATEPUAIIOB).

OxpamuBaHie IUIAaMEHH HMOHAMH
HATPUS, Kadusd W Kajdblusd (BO3MOXKHO
MCITOJTb30BaHUE BHJICOMATEPHAIIOB)

McciaenoBanue CBOMCTB KECTKOM BOJBI.
[Ipomiecc ropeHust >xene3a B KHUCIOPOJE
(BO3MOXKHO HCTIOJIb30BAHUE
BHICOMATEPUATIOB).

JlaGopaTopHBIE OIBITHIL:

[IpoBeneHme Ka4ECTBEHHBIX PEAKITHA

[InaHupoBaTh MW OCYIIECTBIISITH HAQ|
MPAKTUKE XUMHUYECKHE

AKCTIICPUMEHTHI, MIPOBOIUTH,
HaOII0CHUS, JeNnaTh BBIBOJIBI 10
pe3yabTaram

AKCIEPUMEHTa TpPU  IMPOBEICHUM]

TaOOpaTOPHBIX OIBITOB M MPaKTUYECKHX
paborT.
CnenoBarh TmpaBWiaM O€30MaCHOU
paboThI B J1abopaTopuu

OpU  HCIOJb30BAHUM XUMHUYECKOMH]
MOCYZbl U 000PYIOBaHUS.

[Ipou3BOANTE  BBIYMCIICHHMS
XUMUYECKUM YPABHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe B
rape Wid rpynie.

BricTtpauBath pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOM

Ha wuH(poOpMaIMI0O U3 Yy4yeOHHKA WU
CIOPABOYHBIX  MaTepuaioB,  IPAMOTHO
MCIIOJIb30BaTh W3YYECHHBIM TOHSATUWHBIN
anmnapar Kypca XUMHUH

I10

Ha MOHBI (M&FHHH, KajJdbl s, aJIOMUHHA,
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nuuka, xenesa (II) u sxenesa (III),
mMenu (II), onrcanue npu3HaKoB UX

MPOTEKaHUS.
Uccnenosanue amM(pOTEPHBIX
CBOMCTB  THAPOKCHAA  ATIOMUHUA U

FUAPOKCHUIA ITUHKA.
[TpakTrueckue pabOTHI:

No 6. XKEcTKkoCTh BOJBI U METOJBI €€
YCTpaHEHUs.

Ne 7. Pemenne 3kcriepruMeHTaNbHBIX
3ajad 1o TeMe «Bakaelmnme MeTaIbl U UX
COCITUHCHHUSY.

Brruncienust:

110 ypaBHEHUSIM XUMHYECKHX]
peaKklnii, ecii OJMH M3 PEarcHTOB JaH B
M30BITKE WIJIH COJICPKUT IIPUMECH;

MAacCCOBOM JI0JIM BBIXOJa MPOIYKTA

peaKuumn
Htoro 1o 20
azzeny
Paznen 4. Xumus u okpysxaroias cpena
XuMmus u 3 BemectBa u MaTepUanbl B XapakTepu30oBaTh POJIb XUMHUU
OKpYyXKaromas MMOBCEHEBHOM KA3HU YEJI0BEKA. B pa3IMUHBIX cdepax NesTeTbHOCTH

cpena

be3onacHoe MCIOJIB30BAHUE BEILECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas
[IOMOIIb IIPU XUMHUYECKHX OXKOrax Hu
OTPaBJICHUSAX.

XHUMHYECKOE 3arps3HCHHC

JTI0J1el, OCHOBHBIE BEIICCTBA M MATEPUAJIBI,
MPUMEHSCMBIE B JKH3HH COBPEMEHHOTO
YeII0BEKa.
OOBSACHATH yCIIOBHS O€3011aCHOTO
WCTIOJIb30BaHUS BEIIICCTB 151

OKpYKaroIen

XUMHWYCCKHUX
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cpenbl (mpeaenbHas 10mycTuMas

BEIIIECTB. Ponp|
HKOJIOTUYECKUX|
JKCIIEPUMEHT:

KOHIICHTpAITUs
XUMHH B PCIICHHUH
npobsieM.  XUMHUYECKUH
JlemoHcTpanuu:
N3yuenne oOpasmoB MaTeprasioB
(cTeko, CILJIaBBI METaJLIOB,
MOJITMMEPHBIC MaTEPHUAITBI)

peakiuii B ObITY.
AHamu3WpoBaTh W KPUTHUYCCKH
OIICHWBATh HWH(GOPMAIMIO O  BIASHHUH

MPOMBIIJICHHOCTH, CEIhCKOTO XO3SIICTBa,
TpaHCIIOPTA U JIp. HA COCTOSTHUE
OKPYKaIOWIEH CPEIbI.

YMeTh oKka3bIBaTh MEPBYIO MOMOIIb

IpH  XUMHYECKHMX  OXOrax W
oTpaBieHHUsX. [lpuHMMaTh ydvacThe B
OOCY)XJIEHUH Tpo0JieM XUMHYECKOU W
DKOJIOTHUYECKOM HAIPaBIICHHOCTH,

BBICKA3bIBaTh COOCTBEHHYIO TO3UIIMIO 10
HpO6H€M€ n npez[naraTL BO3MO>XHBIC HYTI/I
eé

pelIeHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBIIEE YUCJIO 68
YACOB 10
I[TPOI'PAMME
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