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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHMsI Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranu3anusax Poccuiickoit @eneparu.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJMETHOE COJIEp)KaHKE, MPETyCMaTPUBACT pacIlpe/ielieHHe ero mo KiaccaMm |
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COCPIKaHUs, PEKOMEHTyEM YO TIOCIEeI0BATEIHbHOCTD H3YIEeHUS
XAMUU C YUETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 00rmIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUS XHMUHU Ha
YpOBHE IIeJiei M3y4eHHs MPEeIMETa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IEATEITFHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPEJCTAaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMBIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acHOCTH, MPOOJIeM 37]paBOOXPaHCHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXXHOCTEN JJIsi caMOpa3BUTUS U POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JEATEeIbHOCTH,  JKCHEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs]1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarioM B ((OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBieHUs B OOyUE€HUH XHUMHH 00ecreduBaroTCs CHerUuUKON colep:KaHus
y4eOHOro MpeaMeTa, KOTOPBIH SIBIIETCS Nearorn4ecky afanTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OMPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHME
00yUaIOUIUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrpykTypa coiep:KaHus MPOrpamMMbl MO0 XUMHUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizyueHuro. CojepikaHUE CKIIAJbIBACTCS U3 CUCTEMbI MOHATHI O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OpPTaHM30BaHBI MO MPUHIUIY MOCIEAOBATEILHOIO PAa3BUTHSA 3HAHWW HA OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHMSI U TIOJTyYEHHUS! U3y4aeMbIX BELIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHMS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C MPUBJICYEHUEM 3HAHUM U3 paHee N3yUEHHBIX yIEOHbIX PeAMETOB: «OKpYyXKarouil
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESITEIbHOCTH YeIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX 000OIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HAayKd, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
¢bopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX MPUMEHEHHHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMU B IIOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHHITUIO pPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOYYaAIOIIMMHUCSA OIIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmiel GyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY)KAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIbIT,
[IOJIydeHHbIE IIPU U3YYEHUHM XHMUH, NPUMEHATh UX NPH PEIIEHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4arOUMXCsl TyMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJI1 U3y4CHHUA XMMUHKU Ha YPOBHC OCHOBHOI'O O6L[I€FO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COILEPKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUU B KWU3HM YEJIOBEKa. XHMHUS B CUCTEME HayK. Tema u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsiHME BemecTs. [loHsTre o metoaax
no3HaHus B xumuu. Yucteie BemecTBa 1 cMecH. CriocoObl pa3ieiieHus: CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMIOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMmHash Macca. OTHOCUTENbHAsh MOJICKYJspHAas macca.
MaccoBas 107151 XAMUYECKOTO JIEMEHTA B COSAMHEHHH.

KonnuecTto Bemecta. Mousib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €IMHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

dusznyeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYeCKUe ypaBHeHUsA. Kimaccupukanus XUMHYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

XUMHUYECKHUI IKCTIEPUMEHT:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIaOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTOpHBIM OOOPYIOBAHHEM, M3YYCHHE M ONHUCAHHE (PU3UUECKHX CBONCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIMBAaHUE METHOM MPOBOJIOKH, B3aUMOICHCTBHE MeJla C KHCIIOTOW) SIBIICHUM, HAOIIOICHHUE U
OTMCaHKE NMPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakiuil (pas3ioskeHue caxapa, B3auMOJIeiiCTBHE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuga meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJie3a ¢ pacTBopoM coiu Menu (1), uzydenue crmocoOoB pa3aeieHus: CMecei:
C TOMOIIBI0O MarHuTta, (QUIBTPOBAHWE, BbIMApUBAaHUE, JUCTUIULLMS, Xpomarorpadus,
MIPOBEJICHUE OUYMCTKU MOBAPEHHOM COJNM, HAOIIOACHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHUS MAacChl, CO3JaHHe MOJeleld MOJIEeKYI
(IIapocTepIKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoga. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, O5K30- U
SHIOTEPMHUUYECKUE peaKkiuu. TOMIUBO: Yrojdb M MeTaH. 3arps3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, hrusnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kuciotel u comnu.

MonspHblii 00bEM ra30B. PacuéTsl 10 XUMHUUECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XuMuieckue cBoMcTBa BOAbl. OcHOBaHUs. Ponb pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOJHBIX BojA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJL.



Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUe U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanms. Knaccudukanus oOcCHOBaHWH: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3HUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccugukanus kucinot. Homenknatypa kucinor. @U3NUECKUe U XUMUYECKUE
cBoiicTBa KuCaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. ®uznueckue U XMMUYECKHe cBoMcTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXY KJIACCAMH HEOPTaHUYECKUX COETMHEHUM.

XUMHUYECKHUI IKCIIEPUMEHT:

KaueCTBEHHOE ONpPEJIEJICHNE COJIEpP’KaHus KUCIOpoJia B BO3AYyXe, MOIydYeHUue, COOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM M yCJIOBUS BO3HMKHOBEHHWS U TpEKpalleHus ropeHust (moskapa), 03HaKOMJIEHHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJB30BAHUE BUICOMATEPUAIIOB), HAOIIOICHHE 00Pa3II0B BEMIECTB KOJIUYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH PpAacTBOPEHHUS BEILECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOJABI C MeTa/UlaMd (HaTpueM U KajbllueM) (BO3MOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpPHUANIOB), UCCIeN0oBaHHe OOpa3lOB HEOPraHMUYECKUX BEUIECTB PA3IUYHBIX KIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3anMoieiicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOI KUCIIOTBI, KUCIOT ¢ METaJIAMH, PEAKITUA
HEWTpaIN3alny, TOJyd€HNE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHNE OJJTHOTO METAJLIA IPYTUM
W3 pacTBOpa COJHM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XUMHU4YeCKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIaCCUPHUKAIIMN XUMUYECKHX JIEMEHTOB. [[oHATHE O TPYIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIEIOUHO3EMENbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUIAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpOEHHE 3NEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmueckoii cuctemsr JI. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro MnojokeHuto B Ilepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pPauyca aTOMOB XUMHUYECKHUX 3JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ilepuonuueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX HJIEMEHTOB
JUIsl pa3BUTHs HayKu U npakTuku. J[. . MenzaeneeB — yd€HbIN U IpaKJaHUH.



Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbr
OKHCJICHUS U BOcCTaHOBJEHUs. OKUCIUTEIN U BOCCTAHOBHUTEIIH.

XUMHYECKHUI IKCIIEPUMEHT:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpAaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIMi (rOpeHre, peakiiuy pa3ioKeHHsI, COCTUHEHU).

MexnpeameTHblie CBSI3U

Peanuzarust MeXIpeAMETHBIX CBA3CH NPH M3yYEHUM XMMUH B 8 KJIACCE OCYIECTBIIACTCS
Yyepe3 UCTOIB30BaHNE KaK O0IIMX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK ¥ TIOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMU TSI OTJEIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO61re ecTeCTBEHHO--HAyYHBIC TOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccudukanus, MNePUOJUIHOCTb, HAOIMIOACHUE, OKCIEPUMEHT, MOJIeTUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusmka: Marepus, aroMm, DO3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (HU3WYECKHUE BEIUYHMHBI, CAMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKas peaKIus

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWHM CBOMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kajus, KaJblHMs W HUX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHHUEM dJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHJABI XHUMHYECKOW CBs3M. THIBI KPUCTAIIMYECKUX PEHIETOK,
3aBHCHMOCTBH CBOMCTB BEIIECTBA OT THIA KPUCTAUTHYECKON PEIIETKH M BUa XUMHUUECKOW CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KjaccaM HEOPraHMYECKUX COCAMHCHHH, T€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (HEKTY, 0 U3MEHEHHUIO CTENIEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTMMOCTH, IO YyYacTHIO KaTainuzaTopa). OK30- H
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[ToHATHE O CKOpPOCTH XMMHYECKOW peakiuu. [ToHsTHE 00 0OpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBeCHH. DAKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTENIBHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/Ia HIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUS MPOTEKaHUS PEaKIii HOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

XUMHUYECKUI IKCIIEPUMEHT:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLECcca JUCCOLUALMU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, oOpa3oBaHUE BOJbI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coelUHEeHUSA

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBomopond. CoJsHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, TOJy4YEHUE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3nyeckue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. HaxoxkaeHue cepel u eé
COEMHEHUH B mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOCHHMSI aTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHue B Hpuponae, Qusnueckue u
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOICTBA, MoylyueHue U npuMeHeHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBa,
npuMeHeHne. KadecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XuMuueckoe 3arpsi3HeHHe OKpyXKarollel Cpebl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nyeckue M XMMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, Gu3NUecKue U XUMUIeCKre cBoicTBa. AncopOrus. KpyroBopor yriepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
TUIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMaTa, NapHUKOBBIN 3¢ dekr. YrompHas kucinora u eé
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAaX KAK O COCIUHEHHSIX YIriepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEeH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie HCTOUHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U IpoMbllIeHHOCTH. [loHsATHE 0 OMONOrHMuYecKr BaKHBIX BELIECTBAaX: jKUpax, Oenkax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmme mnpenctaBieHuss o6 okcune kpemuusa (I1V) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIHHBIX MATEPUAJIOB B IOBCETHEBHOM KU3HHU.

XUMHUYECKHUI IKCTIEPUMEHT:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue U XMMHUYECKHE CBOICTBA rajloOTEHOB U UX COEIUMHEHHUH (BO3MOXKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BUJIEOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOYyriuMBaHUsA  caxapa TOJA  JIeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUeHHE XUMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCMOJIB30BaHUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX yA0OpeHuH,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHOIN a30THOM KHCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyueHue, cooupanue, paclo3HaBaHue U U3y4eHUe CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
MIPOMBILIJIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIIbHBIX 3a/]1a4 10 TeMe «BakHelline HeMeTaulbl U X
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX HIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX MOJIOKEHUS
B llepumoanyeckoin cucremMe xumuueckux snemMeHtoB . M. MeHnneneeBa U CTpoeHUsT aTOMOB.



Crpoenue metaynoB. Metamnueckas CBsI3b UM METAUIMUECKas KPUCTAJUIMUECKas pPEIIETKa.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MeTayuioB. O0mue crnoco0bl NOTy4YeHus: MeTauioB. [IoHATHE O KOPPO3HH METAJUIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CIuiaBbl (CTaib, YyryH, AIOPATIOMHHUN, OpoH3a) U HUX
IIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaxOXJIEHHE B npupoje. Puznyeckue U XUMUYECKUE
CBOICTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpUs U Kaius. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®uU3NYeCKe U XMMHYECKHME CBOMCTBA MarHus M KajblMs. BakHedmme COCITUHEHUS KalbLUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenneneeBa, CTpoeHHE aTroma, HaxoXKJeHue B npupojie. Pusnueckue u XUMHYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHUE CBOMCTBA
xene3a. Okeupnpl, ruapokcunsl u conu skenesa (1) m xenesza (l1l), ux cocras, cBoiicTBa u
ITOJTy4YECHHE.

XUMHUYECKHUI IKCTIEPUMEHT:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIIOB (BO3MOKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJdblUsi W HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kajblys, aTIOMUHUS, LIMHKA, xkene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJA aJTIOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. [lepBas momMomip HpuU XUMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

XHMMHYECKUI IKCIIEPUMEHT:

n3yueHre oopa3oB MaTepHaloB (CTEKIIO, CIUIABbl METAJIIIOB, MIOJIMMEPHbIE MaTepHAIbI).

MexnpeamerHbie CBA3U

Peanuzanus MeXNpeaMETHBIX CBA3EH NPU U3yUYEHUU XHMHH B 9 Kiacce OCYILECTBISAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU JJIS1 OTJEJBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O IMKIIA.

OO11re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAyYHbIH (DaKT, rTHNOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CHHTE3, Kiaccu(uKanusi, NEepUOJUYHOCTh, HAOIIOJACHUE, DSKCIIEPUMEHT, MOJEIHUPOBAHHUE,
U3MEpEHUe, MOJIeNb, IBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MaTepHAIIBI.



@dwusmuka: Marepus, aroM, D3JEKTPOH, INPOTOH, HEWUTPOH, HOH, HYKIUZ, HW30TOIHI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA, CTIUIABbI, (PU3MUECKIE BEIUIUHBI, €TMHHLIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IMPOI'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0Ji¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIbHOW JICATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, IIPUHSATHIMUA B OOINECTBE MpaBHJIAMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} TMO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMBITA JCATCIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMALUEH O MEPENOBBIX JOCTIKECHHSX U OTKPBITHIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOW  KOMIIETCHTHOCTH B OOIIECTBEHHO  TOJIC3HOM,
y4eOHO-UCCIIeIOBATEIbCKON, TBOPYECKOW W APYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3[aHHH YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE TIOBE/ICHNE U TIOCTYIKH CBOMX TOBAPHIIECH C MO3UIINI HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHS IOCIIEICTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO NO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOM  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAyYHOU KapTHHBI MUPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS NIPUPOBI, B3AUMOCBS35X UEJIOBEKA C MPUPOJHON CPEZoi, O POJIM XMMUH B TIO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJbHbIE MOTHBBI, HAllPaBJICHHBIC HA IIOJly4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBIICHHM, IT03HABATEIBHOM,
MH(QOPMAIIMOHHOW U YMTATEIbCKOHM KYJIbTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIILHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEpPaTypOd, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M MCCIEIOBATENBLCKON NEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 JKW3HH, OCO3HAHHWE IOCIEACTBUI W HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus: ankoroJisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COONIOACHUS TpPaBUII
0€30TMacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;

5) Tpy/0BOT0 BOCIUTAHUS:



MHTEpEC K MPAKTUYECKOMY M3y4EHHUIO MPO(eccHil U Tpyaa pa3InyHOro pojaa, YBaKEHHE K
TPYAY U pe3yibTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP MHAMBHUIYAIbHON TPAaEGKTOPHUH MPOJOJKCHUS
o0Opa3oBaHusi ¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON OEATENbHOCTH M Pa3BHTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHWE K MIPUPOJIe KaK UCTOUHUKY KM3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUJI OE30MMaCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMH,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HaHHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYXKAlOWEed NPUPOJHOW CpPEeHOW, I TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHMS IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM U MyTed MX pelieHus
MOCPEJCTBOM METO/IOB XMMHH, FKOJIOTMUECKOTO MBIIIJICHNUS, YMEHHSI pPYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE s (OPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUNOTe3a, (akT, cUCTeMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOW HAay4yHOM KapTUHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HABATEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIE), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIICNIATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIINBATD
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BAaTh MOHATHS Ui OOBSACHEHUS OTAEIbHBIX
(hakTOB U SBJICHUI, BRLIOUPATh OCHOBAHUS U KPUTEPHH U1 KiIacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIHil, ycTaHaBIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXJIYy OOBEKTaMu
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, HCIOJIb3yeMble B XHUMHH, MPEOOpPa30OBHIBATh IIHPOKO
MpUMEHSEMbIE B XUMHH MOJIEIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuuu — TMpU peHIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XMUMHYECKUX PEaKUUU, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciieqoBarejbCKue 1eHCTBHA:

YMEHHME HCIIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B KAaue€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKke B KadecTBE OCHOBBI JUI1 (OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE NPaBUIBHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;



npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHHUIO YUYCHHUECKUX
9KCIEPUMEHTOB, YMEHNE HAOII01aTh 32 X0JI0M IIPOLEcca, CAMOCTOATEIbHO POTHO3UPOBATh €I0
pe3yibTar, (opMyIHpoBaTh 00OOIIEHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOMPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3INIHBIX BUOB
1 (OpM MIpeCTABIICHUS, TOTyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHMUYECKOTO COJIEpKaHUs, CIIPaBOYHbIE T0co0us, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHUE IPUMEHATh PA3JIMYHbIE METOJIBI M 3aIPOCHI IIPU NIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUSI yYEOHBIX U TO3HABATENIbHbIX 3a/1a4
ONpEeNeNEHHOr0 THUIA, NPHOOpETEeHHE OmbITa B OO0JACTH HCHOJIB30BAaHUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpO aKTHBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBIECHUS
nH(pOpMallUl M WJUIIOCTPUPOBATH pellaeMble 3a/a4ll HECJIOXKHBIMM CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJb30BaTh U AHAIU3UPOBATHh B Ipolecce Y4eOHOW M HCCIeOBATEIbCKOM
JEeSITeIbHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKPYKaroIlel MPUPOTHON CPEIbl.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHsS 3a/laBaTh BOIPOCHl (B Xone nuanora M (WIKM) JOUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIATh OJyYeHHbIE PE3YIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaThb IPE3CHTALUI0 pe3yJbTaTOB BBHIMOJIHEHHUS XHUMHYECKOIO
IKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO HMCCIICIOBAHUIO CBOMWCTB
BEIIIECTB, YUeOHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPHU PEIICHUH BO3HHUKAIONIMX Mpo0JieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIacOBaHMs MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBbHIE
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUIA, ONpeAesieHue KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AelicTBHUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNU JesITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubomee 3¢ GeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMO CTOSTEIIBHO
COCTaBIISATh UM KOPPEKTUPOBATH MPETIOKEHHBIN allTOPUTM JACHCTBHIM MPU BHIIOTHEHUH 33 JaHH
C yu€TOM TOJIyYeHHUS HOBBIX 3HAaHUM 00 H3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIIHSIX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3Yy/bTaTa 3asBJICHHOMN LI€JIH, YMEHUE UCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTBHI, PEJIaracMbl€ B YCIIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpamMMmol, BBIJIENSIOT: OCBOEHHBIE
oOyJarolMMHUCsT Hay4YHble 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBUM, cHeruduueckue s
npeaMeTHON o0macTh «XUMUsS», BHIBl JAEATENBHOCTH MO TOJYYE€HHI0 HOBOTO 3HAHUA, €ro
UHTEpHpEeTalny, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYAIUSX.



K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IOHSITHUHA: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpPOIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAasi aTOMHas U MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JIsl XUMUYECKOTO JIEMEHTa
B COCIMHEHHM, MOJISIpHBIH O00BEM, OKCUA, KUCJIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUYECKas peaKius, KiIaccupuKarms
peakuuii: peakluu COeAUHEHUs, peaKLUU pa3JIOKEHUs], PEaKLMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- ¥ YHJIOTEPMUYECKHE PEAKIHH, TETUIOBOK dPPEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0JIs BellecTBa (MPOLEHTHAsI KOHILIEHTPAllKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IMOHATUH M TNPUMEHSTH 3TH
TIOHSTHUS MPU OTMMCAHUU BEIIECTB U UX MPEBPAICHUH;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHUs (GOpMya BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPEJIeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENeHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJA XUMHYECKOW CBS3H
(KoBaJIeHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: JeMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxeHus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPAHEHHs MacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;
OTMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuognueckoit cUCTEMbI
XMUMHUYECKUX DJIEMEHTOB: DPa3jMyarTh MOHATHS «JIaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynna (b-rpymma)», maneie U GoJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HayeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCcTaB W 3apsija sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (10 YKUCIYy U COCTaBY yYacTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
abdexry);

XapakTepu30BaTh (OMUCHIBaTh) OOIIKME XMMHYECKHE CBOWCTBA BEUIECTB Pa3IUYHBIX
KJIacCOB, MOATBEpXKJas  ONHUCAHME [pUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peaklnu;

MIPUMEHSATh OCHOBHBIE€ ONEPAIlMU MBICIUTEILHON JESATENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTeMAaTH3aIHI0, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-



-CJIEICTBCHHBIX CBSI3€H — IJI1 M3Y4YECHUSI CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLUM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHKE,
9KCIIEPUMEHT (peabHbI U MBICIICHHBIN);

ClieoBaTh MpaBWJIaM TIOJB30BAHUS XHUMHYECKOW TMMOCYIOoM W  1abOpaTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBIMOJHEHHUIO 1a00PATOPHBIX XMMUYECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHHi0 Ta3000pa3HBIX BEMIECTB (BOJIOPOJA W KHCIOPOJA), IMPHUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB ILEJOYEH U
KHCIIOT ¢ TIOMOIIbIO HHAUKATOPOB (JIAKMYC, PeHOI(PTAICUH, METUIIOPAHXK H JIPYTHE).

K koHy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSATHH: XUMHUYECCKHHA DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XUMUYecKas
CBSI3b, TEINIOBOM 3PQEKT peakuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] TUCCOLMAIMUS, pEeaKkUuu HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHUYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAIJIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEakiuu, MpeleibHO JOIMyCTHMas
koHueHntpanus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TMOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPALICHHUIA;

HCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBlieHHUs (GOpMya BEIIECTB H
YpaBHEHUH XUMUUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHHAJIKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU 1Mo dopmysnaaMm, BUJI XUMHUYECKON CBs3M (KOBaJEHTHAs, WOHHAs,
MeTaJjinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [lepuognueckoro 3akona J[. 1. MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: ONUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mnobounas moarpynna (b-rpymma)», mameie U OONbIIME TMEPHOJBI,
COOTHOCHUTb 0003HAaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJUUECKON TaOIUIE, C YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsll sAapa,
oO11ee YMCI0 AIEKTPOHOB U paclpesielieHne UX MO JIEKTPOHHBIM CIIOSIM), OOBACHSATD
o0mie 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB 3JE€MEHTOB M HUX COEJUHEHUI B
npeienax MajibIX MEePHOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KIIaCCU(UITMPOBATh XUMHYECKHUE SJIEMEHThI, HEOPraHUYECKHUE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YUCIY W COCTaBY yYacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
3pdexTy, Mo U3MEHEHHUIO CTENIEHEeH OKUCIIEHHUS] XUMUYECKHUX 2JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAsI OMMMCAHUE MMPUMEPAMU MOJICKYISPHBIX U
WOHHBIX YPABHCHHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTaBJISITh YPaBHEHUSI JICKTPOJIUTUUECKON JUCCOIMAIIMU KUCIIOT, IIEI0YEeH U COJIeH,
MIOJIHBIC M COKPAIIEHHBIC YPAaBHEHUSI PEAKIIMI HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOATBEPKIAIONIUX ~ CYIICCTBOBAHHEC TCHETHYECKOW CBS3M MEXKIY BeEHISCTBAMU
pa3IMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI ITOCPEICTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OaJlaHCa STUX PEaKIIHii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIYHCIISATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MacCCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa 0 (popMysie COeTUHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IMPOBOIUTEH PACUYETHI TI0 YPABHEHUIO XUMHUYECKOHN pEaKIlnuu;

coOMo/IaTh MpaBWiIa TIOJB30BAaHUS XUMUYECKOW TMOCYyI0M W JabOpaTOPHBIM
000opyIoBaHMEM, a TaKXKe IMpaBWja OOpalleHUs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKITUSMH TIO BBITIOTHEHHIO JTJa00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTYYCHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJIMTH PEAKITUH, TIOITBEPXKIAIOIINE KaYeCTBCHHBIH COCTaB Pa3JIUMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, woaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENBHON AESITEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBIIBICHUE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HAOJIOCHHUE, U3MEPEHNE, MOIETUPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne
n/n

HaumenoBanue

KoaunuecTBo 4acos

pa3/iesioB H TeM
NPOrpaMMmblI

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

JlaGopaTopHble
ONBITHI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pa3zpen 1

. HepBOHaqa.m,m,le XUMHUYECCKHC TTIOHATUSA

11

XnMus — BakHas
001aCcTh
€CTECTBO3HAHUS U
MPAaKTUYECKOMN
JIEeITEILHOCTH
JelroBeKa

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

1.2

BemectBa n
XUMHAYECKUE
peakiuu

15 1

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

20 |1

Pa3znesn 2. BaxkHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
21 Ezj{i}:;;i%cnopoﬂ' . 1 bubGnuoreka IIOK
' https://m.edsoo.ru/7f41837c
OKCHIax
59 Bonopon. [Tonsitue 9 1 1 bu6mmoreka [JOK
' 0 KHACJIOTAX U COJIAX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. 1
2.3 ITouste 00 5 1 1 bubmorexa HOK

OCHOBAaHHUAX

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 12 bubmunorexa [JOK
' P 8 https://m.edsoo.ru/7f41837¢c
COCANMHCHUUN
Hroro no pazueny 33 3 8

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa.
Ctpoenue aTomoB. XumMuieckasi cBsizb. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[Tepunoanueckuit 1
3aKOH B
[Tepnonnueckas
31 cucrema 7 bu6moreka [IOK
XUMHUYECKHUX https://m.edsoo.ru/7f41837c
anemenTtoB /1. W.
Menneneena.
Crpoenue atoma
XuMudeckas CBS3b.
3.9 OKHCIUTETbHO- 3 bu6moreka [IOK
' BOCCTAaHOBHTEJILHBIE https://m.edsoo.ru/7f41837¢c
peakuu
Hroro no pazgeny 15 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 14
YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIpuioxenue 1

9 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBanue a6 (uupossIe)
Pa3ieJIoB U TeM Konrpoasneie | IlpakTnyeckue aboparophibie
n/n Bcero ONBITHI o0pa3oBaTejibHbIE
NnporpaMmbl padoThI padoTsI pecypest
Paspnen 1. BemiecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE N
11 yrayOneHue 3HaHUH 8 1 bubnuoreka [IOK
OCHOBHBIX Pa3JIelioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHoBHBIE
12 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XAMHUYECKUX https://m.edsoo.ru/7f41a636
peakuui
DIEeKTPOTUTHIECCKAS 1
1.3 iﬁﬁﬂfﬁfﬂ ' 8 1 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
peakiuu B
pacTBopax
Utoro no pazneny 20 2 1 1
Paznen 2. HemeTa/JILI M X COeANHECHHUSA
O6mas 1
XapaKTepUCTUKA BuGmmorexa [OK
21 XAMITCCIHX 4 L https://m.edso0.ru/7f41a636
anemeHToB VIIA-
rpymmbl. ['amoreHs



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO6mmas 2
XapaKTepPUCTUKA
99 XUMHYECKUX 6 1 bubmmoreka [{OK
anemeHToB VIA- https://m.edsoo.ru/7f41a636

rpynmnsl. Cepa u eé

COCAUMHCHUA

Obmas 2
XapaKTepuCcTHUKa
XUMUYIECKUX

2.3 anemMeHToB VA- 7 1
rpynnsl. A3or,
¢dbocdop u ux
CO€IMHEHUs

bubmmoreka [{OK
https://m.edso0.ru/7f41a636

Oo61mas 3
XapaKTepUCTUKa
XUMHYECKUX

24 anemeHToB |VA- 8 1 2
rpyIIbl. YTaepoa u

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

KpPEMHHUM U UX

COCAUHCHU

Hroro mo pazgeny 25

Pazpen 3. Merasiibl M UX COeANHECHHUSA

31 OO011ue cBoiicTBa 4 1 1 bu6mmoreka [JOK
' METaJJIOB https://m.edso0.ru/7f41a636
3.2 Eafaii?; ;x 16 1 2 ’ bubmmorexa [TOK
' © https://m.edsoo.ru/7f41a636
COCANHCHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 20 1 4
Paznen 4. Xumus u okpy»amomas cpeaa
41 Bemwectsa n 3 bu6mmoreka [{OK
' MATCPHAIIEL B AHIHA https://m.edsoo.ru/7f41a636
YyernoBeKa
Hroro mo pazueny 3
p 0 0 bubmmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68 4 13

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ipuno:xenue 2
MNOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBo yacoB Hata usytenus
Ne Kour JlaGopartop
n/ | Tema ypoka poJib MpakTd | gpre
n Bcero | Hbie yecKHe

ONBITHI
pa6or | paGoTsbl

bl

ITnan dakr

BBo1HBIN, TEpBUYHBII
WHCTPYKTaX Ha

1 pabouem mecre. 1 01.09
IlonsTHE O METOIAX
IIO3HAHUS B XUMUU.

[IpakTnueckas pabora
No 1 «IIpaBuna
paboTHI B

2 nabopaTopuu U 1 1 04.09
puEéMBI 0OpalleHus ¢
1a00paTOPHBIM
obopynoBanuem». Th

[Ipeamer xumun. Poib 1
XUMUHU B KH3HHU
genoBeka. Tema u
pemectBa. JI.O. Ne 1
3 Nzyuenne u 1 08.09
onucanue GU3NIECKUX
CBOWCTB 00pa3IoB
HEOPraHUYECKUX
pemecTB. Th.

YucTeie BelIecTBa U 1
cmecu. CrocoObl
pa3zecHUs CMECEH.
4 JI.O. Ne 2 Uzyuenue 1 11.09
croco0OB pa3eiIcHUs
cMmecel (¢ TIOMOIIBI0
maruuta). Th

[IpakTuueckas pabora
Ne 2 «Pa3penenue

5 cMmeceil (Ha mpumMepe 1 1 15.09
OYHCTKH MTOBAPEHHOM
conmu)». Th

5 ATOMBI U MOJIEKYJIBI. 1 1 18.09

JI.O. Ne 3. Co3znganue




MOJIENIE MOJIEKYJ
(1IapocTep;KHEBBIE).
Tb.

XuMudeckue
DJIEMCHTBI. 3HAKH
(cUMBOJIBI)
XUMHYCCKUX
3JICMCHTOB

22.09

[IpocTblie U cnoxHBIE
BEILIECTBA

25.09

ATOMHO-
MOJIEKYJIIPHOE YUCHUE

29.09

10

3aKOH MOCTOSHCTBA
COCTaBa BEILECTB.
XnmMuueckas
dbopmyna.
BanenTHOCTE aTOMOB
XUMHAYECKUX
2JIEMEHTOB

02.10

11

OTHOCUTENLHAS
aTOMHas Macca.
OTHOCUTENLHAS
MOJICKYJISIpHAsI Macca

06.10

12

MaccoBas noins
XUMHYECKOTO
DJIEMEHTA B
COETMHEHNH

09.10

13

Kommaectso
BelecTsa. MoJb.
MognspHas macca

13.10

14

3aK0H COXpaHCHUS
MAacchl BEIIECTB.
XuMudeckue
ypaBHEHUS

16.10

15

duznueckue u
XUMHUYECKUE SIBIICHUS.
XHUMHUYECKash PeaKIlus.
JL.O. Ne4.,
HaOmronenue
(hbU3UYECKUX U
XUMHYECKUX SBJICHUM.

20.10

16

[Ipu3Haku U ycioBus
MPOTEKAHUS
XUMHUYECKUX PEaKInu.
JLLONe 5.
HaGnronenue u
OTIMICaHHE TTPU3HAKOB

23.10




MPOTEKAHUS
XUMHUUYECKUX PEAKLIUI
pa3Hbix TUNOB. T.b.

17

Breraucnenus
KOJIMYECTBA, MACCHI
BEIIIECTBA 110
YPaBHEHUSIM
XUMHUUYECKUX PEaKLNil

06.11

18

Knaccudukarus
XUMHUUYECKUX PEaKINil
(coenunenus,
pasNoKeHus,
3aMeleHus, oOMeHa)

10.11

19

M. B. JlomoHOCOB —
Y4EHBIN-
DHITUKIIOIIEIHCT.
O06o0mmenue u
CHCTEMAaTHU3allHs
3HAHUHN

13.11

20

KonTtponsHas padorta
Nel o Teme
«BemectBa u
XUMUYECKUE PEAKITHI)

17.11

21

Bo3nyx — cMech
ra3oB. CocraB
Bo3ayxa. Kucinopon —
AJIEMEHT U TIPOCTOE
BemecTBo. O30H

20.11

22

duznyeckue u
XUMHYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHCIICHUS, TOPEHHE).
ITousaTtue 06 oxcuaax.
JL.O.Ne 6.
O3HaKOMJICHHE C
o0pasramMu OKCHIOB H
OIMCAHHE UX CBOMCTB.
T.b.

24.11

23

CriocoOslI mosryueHust
KHCTIOpO/ia B
1a00paTOPUH U
MPOMBIIIIEHHOCTH.
IIpumeHeHue
KHCJIOpoJa

27.11

24

Tennosoit a¢ppext
XUMUYECKOH peakiui,
MIOHATHE O
TEPMOXUMHUYECKOM

01.12




yYpaBHEHUH, IK30- U
SHIOTEPMHUECKUX
peaKIusIx

25

TormnmBo (HedTb,
yroJjib U METaH).
3arpsi3HeHue BO3/yXa,
CTOcoOBI €ro
MPEJOTBPAICHHS

04.12

26

[IpakTuyeckas pabora
Ne 3 o teme
«Ilonmyuenue n
cobupanue
KHCIIOpO/1a, U3yUeHUe
ero ceorctey. T.b.

08.12

27

Boaopon — snemeHt
U MPOCTOE BEIIECTBO.
Haxoxnenue B
TIpUPOJIe

11.12

28

dusnueckue n
XUMHYECKHE CBOMCTBA
BOJIOPOJIA.
[IpumeHeHne
BOJIOpPOJIA

15.12

29

IloHsTHE O KHCIOTAX U
coiax. JI.O.Ne 7.
Bsaumonelicteue
KHUCJIOT C METaJJIAMHU.
T.b.

18.12

30

CriocoOsI moTydeHust
BOJIOpOJIa B
abopaTopuu

22.12

31

[IpakTrueckas padbota
Ne 4 o Teme
«ITonyuenue u
cobupanue BOI0poa,
W3Y4YEHHE €ro
CBOMCTB

25.12

32

MonspHblii 00bEM
ra3oB. 3aKOH
ABorajapo

29.12

33

IToBTOpHBIN
WHCTPYKTaX Ha
paboyem mecre.
Brruncienus o0bEma,
KOJINYECTBA BEILIECTBA
rasa 1o ero
HU3BECTHOMY

12.01




KOJIMYECTBY BELIECTBA
WIH 00bEMY.

34

Brruncienus o06EM0B
ra3oB 10 ypaBHEHUIO
peaKIuy Ha OCHOBE
3aK0HAa 00BEMHEIX
OTHOIIICHUH Ta30B

15.01

35

dusznueckue n
XUMHYECKHUE CBOUCTBA
BOJBI

19.01

36

CocraB OCHOBaHUH.
TTousttue 00
WHIUKATOpax

22.01

37

Bopa kak
pPacTBOPUTEIIb.
Hacebiiennbie u
HEHACHIIIICHHBIC
pactBopbl. MaccoBas
JI0JISI BEIIIECTBA B
pactBope. JI.O. Ne 8.
Uccnenosanus
ocoOeHHOCTEH
pacTBOPEHUS BEIIECTB
C pa3Iu4HOMU
pactBopumocThio. T.b.

26.01

38

[IpakTrueckas padota
Ne 5 mo teme
«IIpurotoBnenue
pacTBOPOB C
onpeaenEHHO N
MacCOBOI nouei
PacTBOPEHHOTO
BemiectBay. T.b.

29.01

39

KontponbHas padoTa
Ne2 1o Teme
«Kucnopoa. Bogopon.
Bopa»

02.02

40

OKcHIBI: COCTaB,
KJaccudukanms,
HOMEHKJIATypa

05.02

41

ITonyyenue u
XMMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX
okcuaoB. JI.O. Ne 9.
B3aunmoneiictue
pacTBopa CepHOI

09.02




KHUCJIOTBI C OKCHJIOM
menu (I1). T.B.

42

OcHOBaHUS: COCTaB,
KJaccuukanys,
HOMEHKJIATYpa.

12.02

43

[Tonyyenue u
XUMHYECKHE CBOMCTBA
ocHoBauwmii. JI.O. Ne
10. [Mony4yenue
HEPACTBOPUMBIX
ocuoBauwmii. T.b.

16.02

44

KwucmoTsr: cocTas,
KJaccudukanus,
HOMEHKJIaTypa

19.02

45

[Tonyuenue u
XUMHYECKHE CBOMCTBA
kuciot. JI.O. Ne 11.
Onpenenenue
pPacTBOPOB KUCTIOT U
IIEI0YEH C IIOMOIIBIO
naaukaropa. JI.O. Ne
12. U3yuenue
B3anMMOJICHCTBUS
KHCJOT C METaJlJIaMHU,
peakuui
HelTpamm3anuu. T.b.

26.02

46

Comnu (cpemuue):
HOMEHKJIATYpa,
CrocoObI TIOJTyYeHUS,

XHUMHUYECKHUE CBOMCTBA.

JI.O. Nel3.
BriTecHenue ogHOTO
MeTajjia IpyruM u3
pactBopa coyiu. T.b.

25.02

47

[IpakTrueckas padota
Ne 6. Pemienue
IKCIIEPUMEHTAJIbHBIX
3a71a4 10 TEME
«OCHOBHBIE KJIaCChI
HEOPraHMYECKHX
coequuenuin». T.b

02.03

48

I'eneTnueckas cBs3b
MEXY KilacCaMu
HEOPraHUYECKUX
COCIMHEHU I

05.03

49

O060011IEHNE U
CHUCTEMAaTHU3aLU
3HAHUN

12.03




50

KontponsHas pabora
Ne3 o teme
"OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
coeuHeHui"

16.03

51

[TepBbie NONBITKH
KJIacCU(UKAITIN
XUMHUYECKUX
anemenToB. [lonsaTue o
TPYIIaxX CXOIHBIX
aneMmeHToB. JI.O. Nel4,
O3HaKOMJICHHE C
o0pasiamMu MeTaioB
u HemeTaoB. T.b.

19.03

52

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas
CHUCTEMAa XUMUYECKUX
anemenTtoB /1. W.
MenneneeBa

23.03

53

[Tepuonsl, rpynmsl,
IO AT PYIIIIBI

26.03

54

CrpoeHune aToMOB.
CocTaB aTOMHBIX
anep. M3oTomsl

06.04

55

Crpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB
9JIEMEHTOB
[Tepuonuueckoit
cuctemsr /1. 1.
Meunpeneena

09.04

56

XapakTepucTUKa
XHUMHYECKOT'O
9JIEMEHTA 110 €T0
MOJI0KECHUIO B
[Tepuoauueckoit
cucteme /. 1.
Menneneesa

13.04

57

3HayeHHne
[Tepuoauueckoro
3aKOHA JJIs pa3BUTHUS
HayKU U NpakTuku. /1.
H. MenneneeB —
YU€HBIH, IeJaror u
rpaKJIaHUH

16.04

58

QHCKTpOOTpI/IHaTCHLH
OCTb aTOMOB

20.04




XUMHNYCCKHUX
9JICMCHTOB

59

HMonnas xummyeckas
CBA3b

23.04

60

KoBanentuas
MOJIApHAs XUMHUYECKAsI
CBA3b

27.04

61

KoBanentuas
HEMOJISIpHAS
XUMHYECKASA CBA3b

30.04

62

CreneHp OKUCIICHUA

04.05

63

OKHUCIINUTEIILHO-
BOCCTAaHOBUTEJbHBIE
peaxiuu

07.05

64

OKUCIINTEIN U
BOCCTAaHOBUTEU

11.05

65

KouTtponsHas paborta
Ne4 o Teme
«CTpoeHue aroma.
XUMUYECKasi CBSA3b

14.05

66

O0600mIeHne n
cucreMaTrni3aimusa
3HAaHUU

18.05

67

O06001enne nu
CUCTEMATH3ALNAA
3HAaHUU

21.05

68

O06001enne nu
CUCTEMATH3ALNAA
3HAHUN

25.05

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68

14

9 KJIACC

Koan4yecTBOo 4acoB

Tema ypoka

Bcer

Kountpoa
b

HbIC
padoThI

IMpakTr
7
YecKue
pador
bl

JlaGopa
TOpPHbIE
ONBITHI

Jdara uzydenus

Ilnan

dakr

ITepBuuHbII
MHCTPYKTaX Ha
paboyem mecrte.

03.09




[Tepuonnueckuii
3aKOH.
[Tepuonnueckas
cucrema
XUMHUYECKUX
anemenTtoB /1. W.
Meneneesa.

3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMHUYECKUX
3JIEMEHTOB IEPBbIX
TPEX NEPUOI0B

04.09

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUIeCKUX
BEIIIECTB

10.09

Bunn xumnueckoit
CBSI3H Y THIIBI
KPUCTAJUTHIECKUX
peLETOK

11.09

KontponbHas
pabota Nel o teme
«IloBTOpEHNKE N
yriIyOJIeHUe 3HAaHUN
OCHOBHBIX
pa3aenoB Kypca 8
KJ1accay

17.09

Knaccudukanus
XUMHUYECKUX
peakuuii mo
pa3IuYHBIM
MPU3HAKaM

18.09

Ilonsatue o
CKOPOCTH
XUMHYECKOH
peaknuu. [TorsTre
0 TOMOI'E€HHBIX U
reTEePOreHHBIX
peaKImsIX

24.09

ITonsarue o
XUMHYECKOM
paBHOBECHH.
®daxTopsl,
BJIUSIONINE HA
CKOpOCTH
XUMHYECKOM
peakuuu u
MOJI0XKEHHE

25.09




XUMHUYECKOTO
paBHOBECHS

OKHUCIINUTEIBLHO-
BOCCTAHOBUTCIIbHBI
€ peakIuu

01.10

10

Teopus
AIEKTPOJIUTUYECKO
¥ INCCOIMAITNHN.
CunbHBIC U c1a0bIe
AJIEKTPOJIUTHI

02.10

11

HNoHHbIE ypaBHEHUS
peakmii. JL.O. Nel.
N3yuenune
MIPU3HAKOB
MIPOTEKAHUS
peaxkiuu HOHHOTO
oOMeHa B
pacTBopax
ANIEKTPOJIUTOB (C
o0pazoBaHNEM
ocaJika.
Brigenmennem rasa,
00pazoBaHNEM
BoJibl). T.B.

08.10

12

XuMHu4deckue
CBOMCTBA KHCJIOT 1
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
ANEKTPOJIUTUUECKO
1 IUccolranuu

09.10

13

XuMudeckue
CBOMCTBA COJIEH B
CBETE
MpeACTaBICHUI 00
ANEKTPOJIUTUUECKO
W IUccoIManun

15.10

14

IlongaTue o
TUJIPOJIU3E COJIeH

16.10

15

O060011IEHNE U
CHCTEMATHU3aLUS
3HAHUH

22.10

16

IIpakTrueckas
pabora No 1.
«Pemenne
AKCIIEPUMEHTAJIbHBI
x 3amauy». T.b.

23.10

17

KoHnTtponbsHas
pabota Ne2 o Teme

05.11




«DNEKTPOJIUTUUECK
ast AUCCoLalys.
XHUMHUUYECKUE
peakuuu B
pacTBopax»

18

OOmas
XapaKTEePUCTHKA
raJIoT¢HOB.
XnuMudeckne
CBOMCTBA Ha
MpUMEPE XJI0pa

06.11

19

XJI0pOBOJOPOL.
ConsgHas KUcJIoTa,
XUMHYECKUE
CBOIICTBA,
MOJIy4YeHHUE,
npumenenue. JI1.O.
Ne 2. U3yuenue
CBOMCTB COJISTHOM
KUCJIOTEL.
[IpoBenenue
KadeCcTBEHHOM
peakuu Ha
xynopu-uoHsl. T.b.

12.11

20

[IpakTrueckas
pabota Ne 2 o
teme «llomyyenue
COJISHOM KHCJIOTHI,
HU3YyYEHHE €€
cBoiicTBy». T.b.

13.11

21

Brrunciaenus mo
ypaBHEHUSIM
XUMHYECKUX
peakuuii, eciiu
OJIMH U3 PEarcHTOB
JIaH B U30BITKE

19.11

22

Oo01mas
XapaKTepPUCTHKA
351eMeHTOB VIA-

IpyIIIBI

20.11

23

ANIoTpOmnHBIE
MOAU(pUKAITUU
cepel. Haxoxnenue
Cepel U €€
COEIMHEHUH B
MIPUPOJIE.
XUMHUYECKHE
CBOMCTBA CEpbI

26.11




24

CepoBogopon,
CTpOCHHUE,
¢busnyeckue u
XUMHYECKUE
CBOMCTBA

27.11

25

Oxcumpl cepsl.
CepHas KHUCIIOTA,
¢busnveckue u
XUMUYECKHE
CBOIICTBA,
npumenenue. JI1.O.
Ne3. U3yuenue
XUMUYECKUX
CBONCTB
pazbaBiieHHOM
CEpPHOM KHUCIOTBHI.
T.b.

03.12

26

XUMUYECKUE
peaKIv, JIeKaImue
B OCHOBE
MIPOMBIIIIICHHOTO
croco6a moyryuyeHus
CEpPHOM KHUCIIOTBHI.
XHUMHYECKOE
3arpsi3HeHue
OKpy)Karolen
Cpenbl
COEIMHEHUSIMU
cepnl. JI.O. Ne4.
[IpoBenenue
Ka4eCTBEHHOU
peakiuu Ha
cynbdaT-HoH u
HaOJIroIeHue
MpU3HAaKa ee
nporekanus. T.b.

04.12

27

Brruucnenue
MAacCOBOM JI0JIA
BBIX0/1a MIPOJIYKTa
peakuu

10.12

28

Oowas
XapaKTepUCTHKA
sneMeHToB VA-
rpynmnsl. A3oT,
pacrpocTpaHeHHe B
pUpOJIE,
¢buznyeckue u
XUMUYECKHE
CBOMCTBA

11.12




29

AMMUak, ero
¢busnyeckue u
XUMHYCCKHUE
CBOIiCTBA,
MOJYyYCHHUE U

npumenenue. JI1.O.

Ne 5. TIpoBenenne
Ka4eCTBEHHOU
peakiuy Ha MOH
aMMOHHUS U
HU3y4YCHHE
MIPU3HAKOB €€
npotekanus. T.b.

18.12

30

[IpakTnueckas
pabota Ne 3 o
teme «llomyuenue

aMMHaKa, U3y4CHHe

€ro CBOMCTB»

17.12

31

A30THAg KHCJIOTA,
e€ puzuveckue u
XUMHUYECKUE
CBOMCTBA

18.12

32

Hcnonb3zoBanue
HHUTPATOB U COJIEH
aMMOHHSI B
KayecTBe
MUHEpaJIbHbIX
yA0OpeHMIA.
XHUMHYECKOE
3arpsi3HeHue
OKpYyKarolen
Cpenbl
COEIMHEHUSIMU
a3zoTa

24.12

33

[ToBTOpPHBII
WHCTPYKTaX Ha
paboueM MecTe.
®ochop. Oxenn
docdopa (V) u
dbochopnHas
KHCTIOTA,
¢buznyeckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4YEHHE.

25.12

34

Hcnonbp3oBanue
¢docdartos B
KadyecTBe

14.01




MUHEPAIbHBIX
ynoOpeHuit.
3arpsi3HeHuE
IIPUPOIHOM CpeIb
docdaramu. J1.O.
Ne 6. IIpoBenenue
Ka4eCTBEHHOU
peakuuu Ha
¢docdar-ron u
U3y4eHUe
MIPU3HAKOB €€
nporekanus. T.b.

35

Yraepon,
pacnpocTpaHeHue B
IpUpOJE,
¢buznueckue u
XUMHYECKHE
CBOWCTBA

15.01

36

Okcuppl yriaeposa,
ux pusmyeckue u
XUMUYECKHE
CBOIICTBA.
DKOJOTHYECKUE
poOJIeMBI,
CBSI3aHHBIE C
OKCHJIOM yTrJiepoJia
(V). J1.O. Ne 7.
[Tonyuenue,
cobupanue,
pacro3HaBaHUE U
HU3y4YE€HHUE CBOMCTB
YTJIEKUCIIOTO Tasa.
T.b.

21.01

37

VroipHasg KACIOoTa
u e conu. J1.O. Ne
8. IIpoBenenue
KauyeCTBEHHOM
peaknuu Ha
KapOOHAT-UOH U
W3y4eHUe
MIPU3HAKOB €€
nporekanus. T.b.

22.01

38

IIpakTrueckas
padoTta Ne 4 o
teMe "llonydenue
YTJIEKUCIIOTO Tasa.
KauectBennas
peakuus Ha

28.01




KapOoHaT-uoH".
T.b.

39

[TepBoHavanbHbIE
MOHATHS 00
OPraHuYeCKUX
BEIIECTBAX KaK O
COEIMHEHUAX
yriepoja

29.01

40

Kpemnwnii u ero
coenuHenus. J1.O.
Ne 9. IIpoBenenue
Ka4eCTBEHHBIX
peakuuii Ha
CHJIUKAT-HOH U
U3y4eHUe
MIPU3HAKOB MX
npotekanus. T.b.

04.02

41

[TpakTrueckas
pabota Ne 5.
Pemenne
IKCIIEPUMEHTAIIbHBI
X 3a7a4 II0 TEME
«Baxknaenmme
HEMETaJUTbl U UX
coequuenus». T.b.

05.02

42

KonTposbHas
pabota Ne3 o Teme
«Baxneimue
HEMETaJlIbl U UX
COEJIMHEHUS

11.02

43

Oo61mas
XapaKTepUCTUKA
XUMHYECKUX
9JIEMEHTOB —
METaJIOB.
Merannuueckas
CBS3b U
MeTaIndecKas
KpHUCTaJUIMYeCKas
peuéTKa.
dusznueckue
CBOMCTBA
meTtamioB. JI.O. Ne
10. O3nakoMIiIcHHE
¢ oOpa3amu
METaJIOB U
CIUIABOB, UX

12.02




buznuecKkuMu
ceoiictBamu. T.b.

44

XUMUYECKue
CBOMCTBA
METAJLIOB.
DNEeKTPOXUMHUYECKU
U psJ HAIPSDKEHUM
METAJUIOB

18.02

45

OO6rue crmocoObl
MTOJTy4CHUS
MeTaiioB. CINIaBEL
Breraucnenus mo
YpaBHCHUSIM
XUMHYECKUX
peaKkuuii, eciu
OJIVH U3 PEarcHTOB
COJICPIKHUT IPUMECH

19.02

46

TlonsgaTue o
KOPpPO3UHU METAIIJIOB

25.02

47

Illenounslie
METaJLTbI

26.02

48

Oxcuasl 1
TUIAPOKCHIBI
HATpUs U KU

04.03

49

IllenoyHo3eMENBHBI
€ MEeTaJlIbl —
KaJIbIIMA U Mardui.
JL.O. Ne 11.
[IpoBenenue
KaueCTBEHHBIX
peaKkuuii Ha HOHBI
(Maraus, KanbIus),
OTIHMCaHue
MIPU3HAKOB UX
nporekanus. T.b.

05.03

50

Baxueiimme
COEIMHEHUSI
KaJIbLYS

11.08

51

JKécTkocTh BOOBI U
CIOCOOEI €6
yCTpaHEeHHs

12.03

52

O060011IEHNE U
CHUCTEMAaTHU3aLU
3HaHUN

19.03

53

IIpakTrueckas
pabota Ne 6 mo
teme "KeécTkocTh

25.03




BOJBI U METOEI €€
ycrpanenus". T.b.

54

AroMUHUI

26.03

55

AmdorepHbie
CBOMCTBA OKCHA U
ruapokcuaa. JI.O.
Ne 12 .
HccnenoBanne
amM(OTEpHBIX
CBOMCTB
TUAPOKCHIA
ATIOMUHUS U
TUAPOKCH/IA IIMHKA.
T.b.

08.04

56

Keieso

09.04

57

OKCcHIbI,
THJIPOKCHIBI M COJTH
xenesa (1) u
xenesa (1)

15.04

58

O6o0mmenue u
CUCTEMAaTH3aIHs
3HaHuil. JI.O. Ne 13.
[IpoBenenue
KauyeCTBEHHBIX
peaKkuuii Ha HOHBI
uHKa, xenesa (11)
u xenesa (I11),
meau (1),
OTHCaHue
MIPU3HAKOB UX
nporekanus. T.b.

16.04

59

[IpakTuueckas
pabota Ne 7.
Pemenne
AKCIIEPUMEHTAIbHBI
X 3aJ1a4 110 TeEME
«Baxneimue
METaJUIbl U UX
coequHeHus». T.b.

22.04

60

Breruucnenus no
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciu
OJIMH U3 pEareHTOB
JIaH B U30BITKE WJIH
COLEPIKUT
MIPUMECH.
Breraucnenus

23.04




MAacCOBOU JI0JIH
BBIX0/1a IPOJAYKTa
peakiuu

O06o0011IEHNE U
61 cUCTEMATU3ALUA
3HAHUH

29.04

KontponbHas
pabota Ned 1o Teme
62 «Baxwueiue
METaJUTbI B UX
COCIMHEHUS

30.04

BemntectBa u
MaTepuabl B
TOBCETHEBHOM
JKU3HU YeJOBeKa

63

06.05

XUMUYECKOE
3arpsi3HEHUE
OKpyKaroen
cpeapl

64

07.05

Pons xumun B
pereHuun
DKOJIOTHYECKUX
npooIeM

65

13.05

O06001eHne nu
66 CUCTEMATH3ALNA
3HAaHUU

14.05

O06001enne nu
67 CUCTEMATH3ALNA
3HAaHUN

20.05

O06o006111EHNE U
68 CUCTEMATHU3ALNA
3HAHUN

21.05

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

13










IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHUYECKAE TOHATHUS»

1.1

PaCKpbrIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKYyJ1a, XUMHYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OAHOpPOAHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COEIMHEHUH, MOJISIPHBINA 00BEM, XUMHUECKasl peaKius,
KIacCU(UKAIUSA  peakIuid: Ppeakuh COCJAWHCHHUS, PCaKIuu
pa3IOKEHUs, pPEaKIUu 3aMelIeHHs, peakimuu OOMeHa, 93K30- U
SHIOTEPMHUYCCKHE PEAKIIUHU, TETUIOBON 3(PdEKT peakiuu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLEHTHAs! KOHIIEHTPAIMsI) B pacTBOpe

1.2

HUITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U

IMPUMCEHATH OTU IIOHATHUA IIPXU OIMMCAHUHU BEIICCTB U UX npeBpameHHﬁ

1.3

HCII0JIB30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKIUi

1.4

pacKpbeIiBaTb CMBICII 3aKOHOB COXpaHCHHSA MacCChbl BCHICCTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

OonpeacsiTb BaJICHTHOCTbL aTOMOB JJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTL XUMHUYCCKUC pPCaKIUU (HO YuCily U COCTaBY

YUYaCTBYIOIIMX B PEaKIH BEUIECTB, 110 TEIIOBOMY 3PdeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJSAPHYIHO W MOJIAPHYIO MACChI

BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYHO IOJIFO XUMHYCECKOI'O 3JICMCHTA I1O (I)opMyne

COEIMHEHMUS,

1.9

BBIUUCIIATH MAaCCOBYIO JOJIFO BCIIECCTBA B PACTBOPC




1.10

IPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHUS — HAOIIOICHHE,
U3MEpPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT  (pealbHBIi U

MBICJICHHBIN )

ITo Teme: «BaxHeiume npeacTaBUTENN HEOPrAaHUUYECKHUX BEILIECTB)

2.1

PaCKpbIBaTh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHATHH: OKCHunI,

KncCJj10Ta, OCHOBaHHUEC, COJIb

2.2

OTPENEIATh NMPUHAMICKHOCTh BELIECTB K ONPEACIIEHHOMY KJIACCy

coenuHeHul no popMynam

2.3

KJIacCU(DUITMPOBATH HEOPTAHUUECKHE BEIIECTBA

24

XapaKTepu30BaTh (ONMHMCHIBATH) OOIIHE XWMHUYECKHE CBOWCTBA
BEULIECTB PA3IMYHbIX KJIACCOB, MMOATBEPXK/Iasi ONMKMCAaHUE IpUMEpaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHH  COOTBETCTBYIOIIMX  XUMHMUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCUMOCTH OT HX
Kau€CTBCHHOT'O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMHYCCKUX

npeBpameHI/H‘/i B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh TpaBWJAM TIOJh30BAHUS XUMHUYECKOW TMOCYAOH U
1ab0paTOPHBIM 00OPYAOBaHUEM, a TAK)KE MPaBWIAM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIMSMH IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TI0 TIOJYYECHHUIO ¥ COOMPAHHIO
ra3000pa3HbIX BeUIeCcTB (BOJIOPOJAa M KHCIOPO/a), IPUTOTOBICHHIO
pacTBOpPOB C OMNpPENEIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO
BEIIECTBA, TUIAHKPOBATh U MPOBOJIUTh XMMHUYECKHE IKCIIEPUMEHTHI
10 pACIO3HABaHWIO PACTBOPOB IIEIOYEH W KHCIOT C IOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTarenH, METUIOPAHK U IpyTue)

2.7

IMPOBOANUTH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€akKuuun

Ilo Teme: «llepmoamueckuii 3axkoH W llepuoandyeckast cucrema
xuMuueckux snemeHtoB [[. M. MenaeneeBa. CTpoeHue aToMmoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKHUX MOHSITHM: AApO aToMa,
3J'IeKTp0HHLII71 clion aToMa, aTOMHas Op6I/ITaJ'H:>, paauyc aroma,
XUMHUYCCKas CBA3b, IMOJIPHAA W HCIIOJISIpHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPULIATCIIBHOCTb, HWOHHAA CBA3b, HWOH, KATHOH, AHUOH,

CTCIICHb OKHUCJICHUA




3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OTMCBIBATh U XapaKTepu30BaTh Tabamunyio popmy Ileproanueckoit
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: Da3jinyaTh MOHATUS «IJIaBHAas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIple» U «OOJIBIIHE) Nepruoabl

3.4

packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOIIH'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYECCKUX 3JIECMECHTOB oT nux TIOJIOXKCHUA B

[Iepnognueckoit cucreme

3.5

COOTHOCUTh OOO3HAY€HHs, KOTOpble HUMEIOTCS B  TabIuIe
«Ilepnognyeckass  cucremMa  XUMHYeckux  anemeHtoB  JI.M.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XMMUYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa, oOliee Yucio

AJIEKTPOHOB U pacnpeeNieHUe X MO AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJIICHHA  JJICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

3.7

OTIPENeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJIEGHTHAs W HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo u XuMHU4ecKas peaKnus»

1.1

pacCKpbIBaTb CMBIC]I OCHOBHBLIX XHMHUYCCKUX MMOHSTHM: PacTBOp,
QJICKTPOJIUTBI, HCIJICKTPOJIUTBI, JJICKTPOJIHUTHUYCCKAA AUCCOLUAIHA,
p€aKkuunu MOHHOI'O O6MCHa, KaTajinu3aTop, XUMHYCCKOC PAaBHOBCCHUC,
O6paTI/IMBIe )51 HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKknuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHEC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,
aM(l)OTepHOCTL, XUMHWYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHas,
MeTaJ’IJ’II/I‘ICCKaH), KpucTallinueckas peméTKa, CIJIaBbI, CKOPOCTH

XUMHUYECKOMN pCaknuu




1.2

HWITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUM U

IMPUMCHATH 3TU MOHATHUA IPHU ONMMUCAHUU BEUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKPBIBATH CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX PeaKLUi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo temam: «HemeTamnel m ux COCAUHCHUS)» U «MeTtanael U UX

COEIUHEHUSY

2.1

XapakTepu3oBaThb  (OmMChbIBaTh) oOmMe U crneuuduyeckue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTNHMCAHWE TpPUMEpPaMH MOJIEKYISIPHBIX M HOHHBIX YypaBHEHUH

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIMI, TOATBEPKAAOIINUX CYILIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMIYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBUAX

2.4

cleoBaTh MpaBWIaM IOJIb30BaHUA XHMHYECKOW Tmocyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHus C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHHUIO U COOUPaHUIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO Ta3a)

2.5

IPOBOJMTh PEAKIUH, IMOATBEPKIAIONIME KAYeCTBCHHBIH COCTaB
pa3JIMYHBIX BEINECTB: PACIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua, kapOoHar, dQocdar, cuaMKar, Ccyiabdart,
THJIPOKCUIMOHBI, KATHOHBI aMMOHWSI, HOHBI M3YYEHHBIX METaJIOB,

MMPUCYTCTBYIOIIHEC B BOOAHLIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKarolias cpena»

3.1

pPaCcKpbIBaATb CMBICII OCHOBHBIX XHUMHUUYCCKUX MMOHATHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBLIC OIICpalUU MBICTIUTEIILHON JeSITEeIbHOCTH —

aHaJIM3 W CHHTC3, CPABHCHUC, 0606IJ_ICHI/IC, CHUCTEMATHU3almIo,




BBISIBIICHUE TPUYUHHO-CIICJACTBEHHBIX CBSI3€M — JUIsi HM3y4eHUS
CBOWCTB BEILIECTB MU XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbIE
METOJIbI TIO3HAHUS — HAONIOJIEHWE, M3MEPEHUEe, MOJCIMPOBAHHUE,

9KCIEPUMEHT (PEaJbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA N1 CMECH. Cnioco0On1

pa3aeieHus: cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckne djaeMeHTbl. CHMBOJIBI XUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumunyeckas popMyna. BalneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBag OIS XHMHYECKOTO

9JIEMCHTA B COCAMHCHNU

1.5

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUUECKHUE SBJICHUS. XUMHUECKas peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHHs  MacCchl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHUS.
Knaccudpukanuss  XxuMuyeckux  peakuuil  (COCAMHEHHUS,  Pa3JIOKEeHHUS,

3aMeIieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM, C
npaBUIaMHy pabOTHI B TAOOpAaTOPUH U MpUEMaMHu oOpalieHus ¢ 1abopaTOpHBIM
o0opy/noBaHHEM, H3y4Ye€HHE U OINUcaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJcHHE (U3MYeCKUX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KUTICHHE W KOHJEHCAIIHSI BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYM, MPOKAIMBAHUE MEIHON  IPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (paslokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTHI C XJIOpUAOM Oapusi, paszIoKEHUE
ruapokcuaa Mmeau(ll) mpu HarpeBanuu, B3aMMOJICHCTBHE Kee3a ¢ PacCTBOPOM

conu meau(ll), u3ydenne cmoco6oB pazaeneHus cMeceit (C TOMOIIbIO MarHUTA,




¢wIbTpOBaHUEe, BHIIApUBAHKE, TUCTUUIALMS, XpoMarorpadus), IpoBerIeHHe
OUMCTKHM IIOBAapEHHON COJM, HaOJIOJEHUE U OIMCAaHUE pe3yJbTaTOB
IIPOBEICHUSA OIBITA, MIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MacChl, CO3AaHUE

MoOJIeIe MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3amyxa. Kucinopox — anmemeHT u mpocrtoe
BemecTBo. Haxoxk/ieHne Kuciaopoaa B Mpupoe, PU3NIECKUe U XUMHUIECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [lpumenenune kucinopoaa. CrnocoObl
MOJTydeHHUs KUCIIOpOJa B J1a0OpaTopuu M IHpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoaa B npupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3¢d(deKkT XxuMHUecKON peakiuu, TEPMOXHUMHUYECKUE ypaBHEHUS,
9K30- U DHJOTEpMUYECKHE peakluu. TOIMIMBO: yroib U MeTaH. 3arps3HeHne

BO3/yXa, YCWJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOsI

2.3

Bonopon — anemeHT u npocroe Bemectso. HaxoxaeHue Bogopoia B PUPOJE,
¢u3nueckre U XUMHYECKHE CBOMCTBA, NPHUMEHEHHE, CIIOCOOBI MOTYYEHHUS.

Kucnorte! u conu

2.4

Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
Haceimennbie 1 HEHACKIIIEHHBIC PACTBOPHI. PacCTBOPUMOCTH BEIECTB B BOJIE.
MaccoBasg 110751 BeEIIeCTBA B pPacTBOpE. XHWMHUYECKHE CBOMCTBA BOJbI.
OcHoBanusi. Posb pacTBOpoB B IpUPOJIE U B KU3HM YesioBeka. KpyroBopor
BOJIbI B TMpHUpOJE. 3arps3HEHHE MpUPOJHBIX BoJ. OxpaHa W OYHMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJOB: colieoOpa3yomiue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @U3NYecKUe W XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHMM: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. @U3nyeckne 1 XMMUUYECKHE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotsl. Knaccupukanus kucnot. Homenkmnarypa kucnot. @usndeckue u
XUMHYECKHEe cBoMcTBa KuUCIOT. Psan aktuBHocTh MetaioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenkiatypa coneil. @U3NYeCKUE U XUMHUUYECKUE CBOMCTBA COJIEH.

[Tony4yenue coien




2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGIII/IHGHI/If/'I
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XUMHUYECKUH OKCIEPUMEHT: KAauyeCTBEHHOE ONpEACTICHUE COACpIKaHUS
KHCJIOpOJa B BO3yXe, MOJIydeHHEe, COOMpaHne, paclio3HABaHUE U H3ydeHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IeHNE B3aUMOIEUCTBUS BELIECTB C KUCIOPOJOM U
yCJIOBHS BO3HUKHOBEHUS U MTPEKPAIICHHUs TOpeHus (110Kapa), 03HAKOMJICHHUE C
o0Opa3liaMu OKCHAOB M ONHCAaHHE HUX CBOWCTB, NOJy4eHHE, coOMpaHue,
pacrno3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (FOpEHUE), B3aUMOJAEHUCTBUE
BOJOpOJa C OKCHJIOM meau(ll) (BO3MOXHO UCIIOJIb30BaHUE
BHJIEOMATEpHaJIOB), HAOIOeHHE O0pa3lloB BEIIECTB KOJIUYECTBOM | MOJb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpuem u KampliueMm) (BO3MOXXHO MCIIOJIb30BAaHUE BHUIACOMATEPHAIIOB),
OTIpE/IeTICHNEe PACTBOPOB KHUCIOT W MIENOYEH € TOMONIBI0 HWHAMKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOJro/IeHue M3MEHEHHsT OKpPAacKH HWHIUKATOPOB B PAcTBOpPax KHUCIOT H
nienoue, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMi, peakUuuid HeWTpanuzaluy, MoJydyeHUue
HEpPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeTaula APYyruM U3
pacTBopa COJIM, pellIeHne SKCIIEPUMEHTANIBHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCChl HCOPraHUYCCKUX COCI[PIHCHHfI»

[Tepuonuueckuii 3axkon u [leproauueckas cucreMa XUMUYECKHX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBple MOMBITKM KIACCU(PUKAUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYIIAaxX CXOAHBIX 3JIEMEHTOB (IIENIOYHBbIE U IIETOYHO3EMENbHbIE METaJlIbl,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT am¢oTepHbIC

OKCHUABbI U TUAPOKCHUIBI

3.2

[Tepuonunueckuii 3akoH. llepumoamyeckas cucremMa XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. KopoTkomepuoaHnas M UIMHHONEpUOIHAs (OPMBI
[lepuonnueckont cucremsl xumudeckux dneMeHToB J[.M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpAa, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMmoB. CocTaB aTOMHEIX Aaep. H3oTomel. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XHMHYECKUX DJIEMEHTOB




[Tepnognueckoit cucrems! [I.1. MenzeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajnyca aTOMOB XMMMUYECKUX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IIEpUOAAM.
3nauenue llepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npaktuku. .M. MenneneeB — yuyéHblid u

Ipak1aHUH

3.5

Xumnueckasi cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJspPHasi) CBSA3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX 3JIeMeHTOB. loHHas CBI3b

3.6

Crenenb oxuciaeHus. OKMCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBHE THIPOKCHIA LIMHKA C PacTBOpPaMH KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, WILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeH!sl, COeTUHEHMS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckasi cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHUX DJIEMEHTOB MEpPBBIX TPEX MEPHOJOB, KaJIWs, KaIbIUS U UX
COEIMHEHUIN B COOTBETCTBUU C TOJIOKEHHEM 3JeMeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTHh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ
pCH_IéTKI/I U BHJA XMMHUUYECKOM CBS3M. KHaCCI/I(bI/IKaI_II/IH U HOMCHKIJIATYpa
HCOPraHN4YCCKUX BCLICCTB (Me)KJIYHapOI[HaSI n TpI/IBI/IaJ'IBHaﬂ). XHUMHYECKHUE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K PaA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX

COCHHHCHHﬁ, IFCHCTUYCCKAaA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccn(bnxaunﬂ XUMHWYCCKUX peaKI_II/Iﬁ IO pa3JINYHBIM IIPpU3HAKAM (HO qucity
U COCTaBy YYAaCTBYIOIIIUX B pCAKIHUU BCHICCTB, IO TCILJIOBOMY Bq)(I)CKTy, 1o

H3MEHEHHUIO CTENEeHEH OKHUCISHUS XUMHUYECKUX QJICMCHTOB, I10 O6paTI/IMOCTI/I,




[0 YYacTHIO Karajau3aropa). OK30- M HHAOTEPMUUYECKHE PEaKLUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM pCaKkuuun

1.4

[ousiTue 06 0O6paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsaTue o
TOMOTEHHBIX M TEeTePOreHHBIX peakiusax. [loHATHE O XUMHYECKOM
paBHOBecuu. DakTOphI, BIMAIONME HA CKOPOCTh XMUMHUYECKOW PEaKIHH U

IMOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUA

1.5

OKHCAUTENBbHO-BOCCTAHOBUTEbHBIE  pEaKUUHU,  JJEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUHUA C HCIOJIB30BAHUEM METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopus 21eKTPONUTUYECKON AUCCOIMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHL.
Karnonsl, aHnoHbl. MexaHu3M JTUCCOLMAlMU BEIIECTB C Pa3IMYHbIMU BUIaMU
XxuMHueckol cBs3u. Crenens quccounanui. CusabHbIE U cadble AIEKTPOJIUTHL.
Peakiun nonHoro o6mMeHa. YCloBUs MPOTEKAHUS PEaKInii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE MOHHBIE ypaBHEHHUs peakiui. CBOWCTBA KHCIIOT,
OCHOBaHMUW M COJiel B CBeTE TMPEACTABICHUM 00 DIEKTPOIMTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMIJICHHE C MOJECISMH KPHUCTATHICCKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HeMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHSs); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3ACUCTBHS PA3JIMYHBIX (DAaKTOPOB;
UCCIICIOBAHUE  DJIEKTPOIPOBOTHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JIMCCOIMALIMY  KHCJIOT, WIeJoYe M coJieil (BO3MOKHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJICHHE OMBITOB, HIUTIOCTPUPYIONINX TMPU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHMe 0Ca KA, BBIJICIICHUE ra3a,
o0pa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCT@HOBUTEJIBHBIX PEaKIUi (TOPEHHE, PEaKIIUU Pa3IIOKEHHSI, COCTUHCHNS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI KAueCTBEHHBIX

peaxunﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCpUCTUKa TaJIOT'CHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,
XApaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/Ie 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA
IMPOCTBIX BCUICCTB — I'aJIOT'CHOB. XHUMHUYECKHE CBOMCTBA Ha mpuMepe xJjopa
(B3aHMOHeﬁCTBHC C MCTaliaMHu, HEMCTaJlllaMu, I_I_IGJ'IO‘-IaMI/I). XJ'IOpOBO,Z[OpOI[.

ConsHas KHUCJIIO0Ta, XHMHUYCCKUC CBOﬁCTBa, MOJIy4CHUEC, TIPUMCHCHUC.




JelictBue xJjiopa ¥ XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. Baxneinmue

XJIOPUJIBI U UX HAXO0KJICHUE B MIPUPOIE

2.2

OOmast xapaktepuctuka 3MeMeHTOB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTereH: okucaeHns. CTpoeHne u GU3NIecKue CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNN
KHUCIIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)H3quc1cne M XUMHYECKHE CBOMCTBA. OKCI/IILBI CCPblI KaK IMPCACTAaBHUTCIN
KHCJIIOTHBIX OKCHIOB. CepHa;I KHCJIO0Ta, (bHBI/II-IGCKI/IG 1 XUMHYECKHE CBOIMCTBA
(oOmMe Kak mpecTaBUTENs Kiacca KUCIOT U criequuieckre). XUMHUUECKHe
peaxkuuu, Jexale B OCHOBE NMPOMBIIIIEHHOTO Ccroco0a MoJydeHUsl CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KQYE€CTBCHHAsA PCAKIUA Ha
cynbdar-uoH. Haxoxenue cepbl 1 €€ COeAMHEHUHN B NMPUPOJE. XUMUUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUSAMU CEePhl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mias xapaxkTepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUSA. A30T, pAacIpOCTpaHEHHE B
npupoje, pu3ndeckue u XuMuyeckue cpoiictsa. KpyroBopot azora B mpupoe.
AmMMMaK, ero (u3MYeCKMe W XUMHUYECKHE CBOMCTBA, MOJIydYCHHE U
npuMeHeHne. Conu aMMOHHUS, UX (PU3MUYECKHME UM XUMHYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MIOHbI aMMOHUS. A30THasi KUCJIOTa, €€
HoJiyyeHue, (pu3nyeckue 1 XuMUYeCKue CBOMCTBa (00IMe Kak MpeICTaBUTENs]
Ki1acca KHCIOT M cnenuduueckue). Vcnosnap3oBaHue HUTPATOB U coJied
aMMOHUS B KaueCTBE MHHEpAIbHBIX yH0OpeHH. XHUMHUECKOe 3arps3HEeHue
OKpY>Karollel cpesibl COeIMHEHUAMU a30Ta (KUCIOTHbIE JOXK/HU, 3arpsa3HEHUE

BO3]1yXa, IOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUUYECKUEC
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, QGuU3MYecKUe u
XMUMUYECKHE CBOWCTBa, mosydeHue. lcronb3oBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTENEHW OKHCICHMS. YTJIEepoJ, aIOTPOIHbIE
Mou(UKAIMK, PACHPOCTpaHEHHWE B NpUpoje, (U3NYECKHE U XUMHUUECKUE
cBoiictBa. Ancopouusi. Kpyrosopot yriaepona B npupojie. OKcubl yrieposa,
ux (U3MYEeCKue U XMMUYECKHE CBOWCTBA, NEMCTBUE HAa JKUBBIE OPTaHU3MBI,

MOJIYYCHHEC U [TPUMCHCHHC. DKOJOTUYCCKHUE HpO6HCMBI, CBsA3aHHBIC C OKCHAOM




yraepoaa(lV); rumore3a riio6ambHOTO TMOTEIUICHUS KIMMATa; MapHUKOBBIN
apdekr. YronpHas KucCioTa U €€ Cconu, WX (PU3UYEeCKHe U XUMHYECKUE
CBOICTBA, MOJydyeHHE U NMpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
HOHEIL. Mcroabp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHEC, ITPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[IepBoHauanbHbIC TOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCTUHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, TJIMLEpPUH, YKCyCHas
kucioTta). Ux coctaB u xumuueckoe crpoeHue. [lonarne o Ouoornyecku
BXKHBIX BEIIECTBAX: JXKUpaX, OelKax, yrieBoJaX — M WX POJIM B KU3HU
yenoBeka. MarepuanbHOe €IMHCTBO OPraHWYECKUX W HEOPTraHWYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usmueckue u XUMUYECKHE CBOWMCTBA, IOJIyY€HUE U
npuMenenne. CoequHeHus KpeMHUs B mpupoje. OOmme mpeactaBieHus o0
okcuze kpemHus(1V) u kpemuueBoit kucnote. CUIMKAThI, UX MCIIOIb30BaHHE
B ObITYy, MeAMIMHE, NPOMBIIUIEHHOCTH. BakHelue CTpOUTENbHbIE
Marepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, >kene300eToH. [IpoGmemsl
0€30I1aCHOTO MCIIOJIb30BAaHUs CTPOUTEIbHBIX MAaTepHajoB B IOBCEJHEBHOH

KHN3HHU

2.8

XUMHUYECKUH IKCIEPUMEHT: U3YYCHHE 00pa3lloB HEOPraHWUUYECKHUX BEIECTB,
CBOWCTB COJISTHOM KUCJIOTHI; MPOBEICHUE KAUYECTBEHHBIX PEAKIIUN Ha XJIOPHU/I-
WOHBI W HAOJIOJICHUE TPU3HAKOB HMX IPOTEKAHHUS, OIBITHI, OTPAKAIOIINE
(bU3UYEeCKre U XUMUYECKUE CBOKMCTBA TAJIOTCHOB U KX COCTMHEHHH (BO3MOKHO
WCIIOJIb30BaHNE BHUIACOMATEPUATIOB); O3HAKOMJICHHE C 0Opas3laMu XJIOPHIOB
(rayloTeHnI0B); O3HAKOMJIGHHE C oOpas3laMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO WCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJCHUE IIpolecca
oOyrinuBaHUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHUEe XUMHUYECKUX CBOMCTB pa30aBIIEHHOM CEPHON KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWEe TMpuU3HaKa e&
MPOTEKAHUS;, 03HAKOMJICHUE ¢ PU3NUECKUMH CBOMCTBaMHM a30Ta, (hochopa u ux
coenuHEHUN (BO3MOXHO HCMOJIb30BAaHUE BHIEOMATepUaoB), oOpaszmamu
a30THBIX U (HOCHOPHBIX YIAOOPEHUIL; MOIydeHHEe, COOUpaHue, paclo3HaBaHue
Y U3y4EHUE CBOMCTB aMMHAKa; MIPOBEACHHE KAUYECTBEHHBIX PEAKUIUU Ha MOH
amMmMoHHMsT W (ochaT-MOH © UIyUyEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO (BO3MOXKHO
WCIIOJb30BAHUE BHUJICOMATEPUATIOB); M3YUEHHUE MOJIENEH KPUCTAINTMYECKUX

peméTok anMasa, Trpadura, ¢yIepeHa; O3HAKOMIIEHHE C IPOIECCOM




azicopOIMK pacTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOICTBOM
IPOTHBOra3a; MOJIydeHHEe, COOMpaHKe, paclO3HAaBaHHE U U3Yy4CHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHUE KadeCTBEHHBIX pEakUuii Ha KapOoHAT- H
CUJIMKAT-UOHBl M W3Yy4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKUMEH CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Merannsl 1 ux COCINMHCHUA

3.1

OO0mras xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHus B Ilepuonmueckoil cucreMe XMMHYECKMX 3ieMeHToB J[.M.
MeneneeBa u ctpoeHus aToMOB. CTpoeHHEe MeTaIOB. MeTannnyeckas CBsI3b
U MeTajyindyeckas KpHCTauIMyecKash pemérka. OIEeKTPOXUMHUYECKUH psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMUYECKHe cBoiicTBa MeTauioB. OO1Ie crnocoObl MoJTydyeHus
MeTaiuioB. [loHsATHE 0O KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI X OT
koppo3uu. CrutaBsl (CTalb, UyryH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anementoB /.. MenzeneeBa; CTpo€HUE UX aTOMOB; HAXOXKJIECHUE B MPUPOJE.
dusnveckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIBI
Y THAPOKCUIBI HATpus M Kanus. [I[pUMEHEHHE MIEIOYHBIX METAUIOB U HX

COEIUHEHNN

3.4

IllemouyHo3eMenbHBICE METAUIBI MArHMM MW KajdbLMH: IIOJOKCHUE B
[lepuonuueckoit cucreme xumuueckux osiaemeHTtoB JI.W. Menpaeneena;
CTPOCHHE WX aTOMOB; HaxXxOXJeHUE B mpupoje. OU3ndeckue U XUMUUYECKUC
CBOWMCTBA MarHusi W KaJbliusgd. BaKHeWIIne COeIUHEHUs KalbIUs (OKCHII,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

ANIOMUHHI: TIOJIOKEHHE B Hepnozmqecxoﬁ CUCTEMEC XMMHNYCCKHX OJJICMCHTOB
I[I/I MCHILCJ'ICCBa; CTPOCHUC aTOMa; HAaXOXACHHUC B IIPUPOIC. dusnyeckue u
XHMHYECKHE CBOWCTBA AaJIOMUHMSL. AM(bOTepHHC CBOMCTBA OKCHUJAa H

TUAPOKCH A A TFOMUHUA

3.6

Keneso: monoxenue B HCpI/IOI[I/I"IeCKOI\/’I CUCTEMEC XUMHUYCCKUX 3JICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B IPHUPOIC. dusznueckue u
XHUMHUYECKHE CBOMCTBA JKeje3a. OKCI/II[BI, TUAPOKCHUIBI U COJIN )KCJ'IC33.(”) u

xene3za(lll), ux cocras, cBONCTBA U MOTydYeHUE




3.7

XUMHUUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (pU3MYECKMMM CBOMCTBAMU; M3Y4YE€HHE PE3yIbTaTOB KOPPO3UU METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHOCTeH
B3aMMOJCHCTBUS OKCUJA KajlblLUig MW HaTpus C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
nporecca TOpPEeHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB NPOTEKAHMSI KAUECTBEHHBIX PEAKIMI HA HOHBI
(Marausi, Kanuelus, amoMuHus, nueaka, xenesa(ll) u xenesa(lll), mexu(ll);
Ha0JII0/IeHUE U ONMCaHKE MPOLIECCOB OKpAIIMBaHUs IIJIJAaMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB TMAPOKCUAA aIFOMMHMSI M THIPOKCHIA
LIMHKA; pellIeHNe SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BakHele MeTabl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBsie maTepuansl 1 TEXHOJIOTMU. BelecTBa 1 Matepualibl B MOBCEIHEBHOM
JKU3HU YeJIOBEKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHuEe BENIECTB U
XUMHUYECKUX peakiuuii B ObITy. [lepBasi momMomp Npu XUMHYECKUX OXKOTaX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPAMOTHOCTH.  XUMHUYECKOE  3arps3HECHHE
okpyxatomeit cpeabl [IJIK. Posib XumMuu B perieHu 3K0JIOTHIECKUX TTPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),

IPOIYKTHI UX MepepabOTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBbHON NPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBJIGHUH NPUPOJIbl, NOHMMaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U TNPaKTUYECKOU
NEeSATeNbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCEHTAJIBHBIX U
TCOPECTUYCCKUX MCETOJAaX HUCCICAOBAHUSA BCHICCTB W HU3YUCHUA
XUMHNYECKHX peaKum‘/'I; YMCHHUEC HCIOJB30BaThb MOACIHU  JJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON ACSITEIBHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha IOCTIKEHHSIX
XUMHYECKON HAayKH, YTO IMO3BOJUT OOYJarOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyamymed  mpodecCHoHaIbHOU
NESITEeIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH Kak
npoWIBHOTO TpeIMeTa MpH Iepexoie Ha YPOBEHb CPEIHEro

o01ero o0pa3oBaHus

Bnaz[eHHe CHCTEMON XMMHMYCCKHX 3HAHUM H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaO)XHEHIINE XUMUYECKUE MOHATHS: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEIbHbIE aTOMHAasi M MOJEKYJspHas
MaccChl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJNb (CPEHsisl), XUMHUecKas
peakuys, peakUuu COCIMHEHMS, PEaKUUHM pPas3JIOKEHHs, pPEaKLuu
3aMeIlleHHs], peaklui oOMeHa, TEeIUIoBOM 3((EeKT peakiu, 9K30- U
9HAOTEPMHUUECKUE PEAKIMH, PACTBOP, MAcCOBask OISl XUMUYECKOTO

OJICMCHTa B  COCAMHCHMH, MaCCOBass JOJId U  MNPOUCHTHAaA




KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aToOMa, BaJEHTHOCTb, CTEIECHb
OKHUCIJICHMs], XUMUYECKAs CBSI3b, JJIEKTPOOTPULIATEIILHOCTD, ITOJISPHAS
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs peIETKA (AaTOMHAs!, MIOHHAsA, METAJUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT IUCCOLMAIMS, pPEaKIuH HOHHOTO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuii 3akoH JI.M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHWCIIe MHHEpalbHbIE yIOOpEHUsS, METaJUIbl U
CIUIaBbI, TPOJYKTHI  IMEpepabOTKH  MPHUPOJTHBIX  HCTOYHHUKOB
YTI1€BOIOPOJOB (YIJIsl, TPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OClKOB,  YIJICBOJOB  JUIA  OpraHM3Ma  YEJIOBEKa;  yMEHHUE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYIUX

y‘le6HBIX IpeaMETOB

3.3

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOpPMaLUU
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,

CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
NpeBpaliCHUAX W  [IPAKTHYCCKOM MMPUMCHCHHUN H  YMCHHUC

HCIIOJIb30BaTh €€ s peuicHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




BH&I[GHI/IG OCHOBaMH MOHSITHUMHOI'O arrmapara U1 CHUMBOJIMYCCKOTO

SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMUYECKHX BEILIECTB,

‘ YpPaBHEHUN  XMMHUYECKUX pPEAKUUN; OCHOBAMH XUMHUYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)
YMeHne 0ObSICHATh CBSI3b MOJIOKEHHS eMeHTa B [leproanyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjpa, oOIIee Yucio
3JIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB MO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NIEPUOIOB, KATUSI U KATBIIHS
IIpencraBinenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJlyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOXCHHS 3JICMCHTOB B
[lTepuognueckoit cucteme (B MalblX TMEpPUOAAX U TJIABHBIX
MOJTPYIIax) U JIEKTPOHHOTO CTPOCHHS aToMa
7 Ymenue knaccuuuupoBarth:
7.1 XUMHYECKHE ITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHHSI XMMHUYECKUX 3JIEMEHTOB, 3apsij
' MOHA
8.9 BUJT XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHUCJIMTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3nuecKkue U XUMUYECKUE CBOMCTBA:
IPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOA, Trpadur, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI

metanoB |-llA rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpPU30BaThb CBOWCTBA BEILECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IIPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIUH,
B TOM YHUCJIC:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHue BBIUUCIATD (TIPOBOTUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 [0 YpPaBHEHUSM XHMHUYECKUX DPEAKIUI M HAXOAUThb KOJIMYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHWs (HaOnoJeHueE,
12.1 U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) PU U3YUYECHUH BEIIECTB
' U XMMHYECKUX SIBJICHHM; yMeHHEe c(hOpMYIHpOBaTh MpodiieMy U
PEUIOKUTH MYTH €€ PeIIeHUs
s Oe3omacHON paboOThl C XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
paBUJIaMU 6€e301acHOTO oOpaieHus c BEIIECTBAMH,
UCTIOJIb3YEeMbIMU B TIOBCEHEBHOMW JKU3HH, TIPABUJIAMHU TIOBEICHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JCHCTBHUS Ha KUBBIC OpraHnu3Mbl
OHpC)ICJ'IéHHLIX BCIICCTB, CII0co00B YMCHBIICHUA 151

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA
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Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYLICCTBJICHUA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI

13.2

M3Y4CHHE CIIOCOOOB pa3JieNIeHus cMece

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOICTB; MOJydeHUE YIJIEKHCIIOTO ra3a u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
dbenondTanenHa) A ONMpeAeTICHUs XapakTepa Cpebl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBHSI KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajyla JPYrMM U3 pacTBopa COJIH;
uccienoBaHe amQpOTEepHbIX CBOMCTB THUAPOKCUAOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaM: «OcHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COGﬂHHGHHﬁ)); ((3J'ICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxunelmue HeMeTallIbl U HUX COCOUHCHUA ,

«Baxxnennne MeTalIbl M UX COCIUHCHU A

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs PeaKIMii HOHHOTO OOMEeHa; KaueCTBEHHbIC PEaKLUH Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOPUA-, OPOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHMS, MAarHusl, KaJbIHsl, aTFOMUHMS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:




NpPEACTaBIATh Pe3yiabTaThl 3KCIEpUMEHTa B (OpMe BBHIBOJOB,

141 JI0Ka3aTelbCTB, T'PaUKOB M TAOIUI] M BBISABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAYy  peaJlbHO  HaOII0AaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10

XUMHUHUN
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [lepBoHauanbHBIE XUMUYECKUE TTOHATUS

11 Yucteie BemectBa u cMecu. CriocoObl pa3ieNieHus cMecei

1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHTHI. CUMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThIe U CIIOKHBIE BEIIECTRA.

1.3 Xumndaeckas opmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIeMEHTOB. CTEneHb OKUCICHUS

14 3aKOH MOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTENbHAS MOJIEKYIIsIpHAs Macca. MaccoBast 10J1st
' XUMHYECKOI0 AJIEMEHTA B COSIUHEHUU

L5 KomnuectBo BemectBa. Moabs. Momsipras macca. MousipHbiii 00bEM ra3oB. B3anMocCBsI3bp KOJIMYeCTBa, MacChl M YHCIIA
' CTPYKTYPHBIX €IMHUII BEIIECTBA

16 DU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMUYECKasl peaklus 1 €€ MPU3HAKU. 3aKOH COXPAHEHUSI MaCChl BEIIECTB. XMMUYECKHE
' YpaBHEHUS
2 [Tepuonunueckuii 3akoH u [lepuoandeckas cucrema xumuueckux iemeHToB .M. MenneneeBa. CtpoeHne aTOMOB

21 [Tepuonnueckuii 3akoH. llepmogmyeckas cuctema xumuuyeckux snemMeHtoB J[.M. MenneneeBa. llepuoasl u rpynmsl.
' Pu3nUecKuil CMBICI NOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U IPYIIIBI 3JIEMEHTA

25 Crpoenune aromoB. CoctaB aToMHBIX sizep. M3otomnbl. DnekTpoHsl. CTPOSHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
' XUMHUUYECKHUX AieMeHTOB llepuoanyeckoii cuctemsl .M. Menneneea

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB, Kallvs, KalIbIUs (pagnyca aTOMOB,
2.3 ANEKTPOOTPHUIIATENHHOCTH, METANTMYECKIX U HEMETANTNYECKIX CBOWCTB) U UX COCTUHEHUN B COOTBETCTBHUH C TOJIOKEHUEM
anemMeHTOB B [lepuoanueckoii cucreMe U CTPOCHHEM MX aTOMOB

3 Crpoenue BelecTa




Xumudeckas cBsI3b. KoBaneHTHas (HOJISIpHaSI u HGHOHSIpHaSI) CBA3b. 3JICKTp00TpI/II_[aTeJIBHOCTB XUMHUYCCKUX JBJICMCHTOB.

31 HNonnas cBsa3b. MeTtannuyeckas CBs3b

3 Tumnel KpUCTAIUIMYECKUX PEmIETOK (aTOMHAs, HMOHHAsg, METAJUIMYecKas), 3aBHUCHUMOCTh CBOWCTB BEIECTBA OT THIIA
' KPUCTAJUIMYECKOM PEIIETKU U BU/Ia XUMUYECKOM CBSI3U
4 Baxxneiimure npeacTaBuTeIM HEOpraHMYecKux BemiecTB. Hemeramibl u ux coeuHeHus. MeTasuibl M UX COSAMHEHUS

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKUX COCAMHEHUMN: OKCHUIOB (COJe00pa3yroline: OCHOBHBIE, KHCIIOTHEIE,
4.1 am(doTepHbI€) U HECOJICOOPA3YIOIINE; OCHOBAHMH (IIIEIOYN U HEPACTBOPUMBIE OCHOBAHMS ); KUCIIOT (KUCIOPOICOIEPKAIINE U
OECKHCIOPOHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEN (CPEAHMX U KUCIIBIX)

45 dusndeckue 1 XUMUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPOIa, XJI0pa, KHCIOPOia, Cephl, a3oTa, Gocdopa,
' yriiepoaa, KpeMHUS

43 du3nvecKkue 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATPHUS, KIS, MAarHUs W KaJIbIUs, ATFOMUHUS,
' Keneza. DIEKTPOXUMHUYECKHUI Psifl HAIPSHKEHU METaIOB

4.4 OuznyecKkue U XMMHUYECKHUE CBOMCTBA BOJIOPOAHBIX COETMHEHHI HEMETAIIOB: XJI0POBO0OPO/Ia, CEPOBOIOPOIa, aMMHaKa

45 dusnveckrue U XUMHYECKHE CBOMCTBA OKcuioB HemeTaiioB: cepol (1V, VI), azota(ll, 1V, V), docdopa(lll, V), yrmepona(ll,
' V), kpemuus(1V). [lonydeHne OKCHI0B HEMETALIOB

4.6 Xumuueckue cBoiicTBa okcHa0B: MeTawioB |A-IIA rpynm, nusaka, mexu(l1) u sxenesza(ll, 11). TTonyuenne okCHa0B METAIOB

47 XUMUYECKHE CBOMCTBA OCHOBAHUN M aM(OTEPHBIX THAPOKCHAOB (Ha MpUMEpe TUAPOKCUIOB ATIOMHHHUS, Kele3a, IUHKA).
' [Tonyuenue ocHOBaHUMN U aMPOTEPHBIX TUAPOKCHIOB

48 OO01ue XMMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOTHON, CEPOBOJIOPOIHON, CEPHUCTON, CEpHOM, a30THOH, (pochopHoil,
' KpEMHUEBO, yronbHOi. OcoOble XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOI U a30THOM KucnoT. [lonyuenue kucior

4.9 OO0mue xuMHUYecKue CBOMCTBa cpenHux coneil. [lonyuenue coneit

4.10 [Tonyuenue, coObupanue, pacro3HaBaHUE BOJIOPO/a, KUCIOPOIa, aMMHaKa, YTIIEKUCIOro raza B JabopaTopuun

411 [Tonyuenue amMmmuaka, CepHOM U a30THOW KHUCITIOT B IPOMBIIUIEHHOCTH. OOII1e cOCOObI MOTy4eHUsI METAIIJIOB




4.12

I'enetnueckas CBA3b MCKAY KlIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

) XHWMHUYECKUE PEAKLIUN
- Krnaccudukarus XMMUYeCKHX PEaKIui 10 pa3IMYHbIM MPU3HAKAM: TI0 YHCITY U COCTaBY YYAaCTBYIONIUX B PEAKIIUU BEIICCTB,
' 0 TerioBoMy 3(h(deKTy, 0 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX 3JIEMEHTOB
59 TennoBoit >PdexT XUMHUUYECKOW peakiuu, TEPMOXUMUYECKUE YpaBHEHUS. OK30- W DHIOTEPMUUYECKUE PEaAKIIHH.
' TepmoxuMuueckue ypaBHEHUS
53 OKHCIIUTENTFHOBOCCTAHOBUTEbHBIE peakiuu. OKUCIUTENN U BOcCTaHOBUTENHU. [Iporiecchl OKMCIEHUS U BOCCTAHOBJICHUSI.
' DNEeKTPOHHBIN 0anaHCc OKUCIUTEILHOBOCCTAHOBUTEIBHON pEaKIIMU
c4 Teopust AMEKTPOTUTHIECKON auccoruanii. KaTWOHbI, aHWOHBI. DJEKTPOJUTHI M HEIIEKTPOJUThl. CHIIbHBIE U Clla0ble
' AMeKTPOJUTHI. CTEreHb TUCCOIAITUN
- Peakun nonHoro oOMeHa. YciIoBHS MPOTEKAHHS PEAKIMi HOHHOTO 0OMEHA, MOJHBIE U COKpAIIEHHBIC HOHHBIC YpaBHEHUS
' peakuui
6 XuUMHS ¥ OKpY>KaroIas cpeia
6.1 BeniectBa 1 maTepuansl B TOBCEIHEBHOM KM3HM YeJIOBEKA. be3omacHoe UCI0Ib30BaHUE BEIIECTB U XUMUYECKUX PEAKIUNA B
' naboparopuu u ObITy. [lepBas moMOIIbs MPU XUMUYECKUX 0JKOTaX U OTPABJICHUSIX
XHUMHYECKOE 3arpsi3sHECHUE OKPYXKAIoel cpe/ibl (KUCIOTHBIE IOXK/IH, 3arpsS3HEHUE ITOYBBI, BO3TyXa H BOJOEMOB), CIIOCOOBI €T0
6.2 npegorBpamenus IlpenenvHas momycrumas koHmneHTpanusi BemiecTB (IIJIK). Posp Xxumum B pelieHWH 3KOJIOTHYECKHX
npo0OiemM. YcuiieHne NapHuKOBOro 3PQexTa, pa3pylieHrue 030HOBOTO CIOS
[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B OBITY, METUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
6.3 xo3siicTBe. [IpuMeHeHre MeTayuioB U CIUIaBOB (CTallb, YYT'YH, JIOPATIOMUHUM, OpoH3a) B OBITY M HMPOMBILIUIEHHOCTH HX
coenuHeHui. [ToHsATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH
6.4 [IpupoaHble HICTOYHUKH YTIEBOAOPOIOB (Yroiib, MPUPOIHBIN Ta3, HE(PTh), MPOAYKTH UX MepepaboTku (OCH3UH), UX POIb B

6LITy " NPOMBIIIIIICHHOCTHU




[lepBoHaYaNbHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COSMMHEHUIX yriepoa (MeTaH, 3TaH, STUJICH, alleTHJICH, 3TAaHOJI,

6.5 TIIMIEPHH, YKCYCHAst KUCI0Ta). [loHsATHE 0 OMOJIOTHUYECKH BaKHBIX BEIIIECTBAX: XKHUpaX, OSNIKax, YriIeBoIaX — M MX POJIH B )KU3HU
YenoBeKa
7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COEAUHEHHH
7.2 Macchl (MacCoBOM) JIOJIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKIM YPAaBHCHHUSIM










