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MYHHIIHIATBHAs 0011e00pa3oBaTeIbHOC YIPEKIACHHEC
cpenHsisi odeo0pasoBarenpHas mkoxa Ne 27

AHHOTaIUA K padoueii mporpamme
yueOHOro npeamera « XuMHUH»

Paboyas mporpamma y4eGHOTO mpenmeTa « XUMHM» 005S3aTeIIbHON MPeIMETHON 00IacTH
«MaremaTka M uH(QOpPMAaTHKa» pa3paboTaHa B COOTBETCTBHUM C MyHKTOM 32.1 HOBOro
(deneparbHOTO  TOCYAapCTBEHHOTO  00Opa30BaTeNbHOIO  CTaHAApTa OCHOBHOTO  OOINEro
obpazoBanus (nainee - ®I'OC O0O0), penepanbHOIl 00pa3oBaATEIHLHOM MPOTrpaMMbl OCHOBHOTO
obmiero oopazosanus (nanee - ®OIT OO0) u peammuzyercs 2 rona ¢ 8 mo 9 kiaccel. ITOT yueOHBIN
npeaMer o00o3HayeH B 00s3aTeabHOM yacTH ydyeOHoro IuiaHa. [laHHas pabouast mporpamma
SBIISICTCS YaCThIO COJIEP)KATENBHOTO pas3zieia OCHOBHOW 00pa30BaTENbHOW TMPOTPaMMBI
OCHOBHOTO 0011ero oopazoBanus (nanee - OOIT OOO0).

Pabouass mporpamma paszpaboTaHa yuuTeIeM XUMHUU B cOOTBeTCTBUU C [lonoxeHuem o
paboumnx mporpamMmax U OIpeJesIeT OPraHu3aIio 00pa30BaTEIbHON NEATEIFHOCTH YIUTEIIEM B
COLI Ne27 no yuebHOMY NpeaAMETY « XUMHUSD» C YIeTOM paboueil MporpaMMbl BOCITUTAHHUSL.

Pabouass mporpamma ydeOHOTO TpeameTa «Xumus» spisgercs dacteio OOIT 00O,
OTIPEAEIISIONICH:

- coJlepyKaHue YIeOHOTO MpeIMeTa;

- IUTaHWpYeMbI€  pe3yJibTaThl  OCBOCHHS  y4eOHOTO  TpeaMmera  (JIMYHOCTHEIE,
MeTanpeaMeTHbIE U IPEMETHbIE);

- TeMaTHYecKoe IUJJaHUPOBAaHUE C YKa3aHMEM KOJIMYECTBA aKaJeMUYECKHX YacoB,
OTBOJMMBIX Ha OCBOEHHUE KaXJI0H TEMbl yUeOHOTO MpeAMETa U BO3MOKHOCTh UCIOJIB30BaHUS 110
3TO# TeMe JIEeKTPOHHBIX (IU(GPOBBIX) 0Opa3zoBaTenbHBIX pecypcoB (mamee — DOP/ILIOP).

PabGoyas mporpamma oOCyXJeHa W TPHUHITA PEIICHUEM METOIMYECKOTO OOBEIUHECHHS
yUHTeNIeH €CTECTBEHHO — MaTeMaTHUYeCKOTO LUKJIA U COrJIacOBaHa 3aMECTUTEIEM AUPEKTOPA 1O
yaeOHO-BocruTareabHoi padote COLL Ne 27.

Hara 28.08 2023



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOJaBaHusl Y4eOHOTO TIpeaMera
«XuMus» B 00pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @exneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEMETHOE COJIEpXKaHHe, TMPEAyCMaTPUBAET pacIpe/ieieHue ero mo Kjaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEM YO TIOCIEI0BATEIbHOCTD H3YIEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTO IpoIiiecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENISIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 001Iero 00pa3oBaHus, a TaKkKe TPeOOBaHUU K pe3yiabTaraM OOydeHHS XUMHH Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IESTEITFHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUATBHOM E€MHCTBE MHUpPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOM,
SHEPTEeTUYECKOU, MUIIEBON U IKOJIOTHIECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealn3aliyi BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccruoHaIbHOM 1eATEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTIO
B3IJIsJ1a HA €IMHCTBO MPUPOIbI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArioM B (P OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHMUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOM BKJIaJ] B OJKOJOTHMUECKOe OOpa3oBaHHE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHMHH 00eCHeuMBarOTCs CHEU(PUKON colep:KaHus
y4eOHOTo MpeMeTa, KOTOPBIH SIBIIETCS NeIarornueckKy afanTUPOBAHHBIM OTpakKeHHEM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIEro o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHE
00y4aromMMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XHMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 IPHUHLHUITY IOCJIEJOBATEIBbHOIO Pa3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOCHUH aToMa U XMMUYECKOMU CBS3H;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXXHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IPHPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX TpeaMeTOB: «OKpyXKaromuii
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENTbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OpPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Yy4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOrO
oOpalleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHSATUIO PELIEHHUH, CHOCOOHOW ajanTHpoBaThbCs K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATENBHOCTH,  HAy4YHbIM  METOJaM  IIO3HAaHU,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON JeATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY/KAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIbIT,
MIOJIydeHHbIE MPU HU3YYEHUM XHMUH, NPUMEHATh MX MPHU PEIIEHUHU MpoOJieM B MOBCEIHEBHOU
KU3HHU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAaIlPaBJIEHHOCTH JalibHeHIero ooyueHusl.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanus, coctaniseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTosiHue BemecTs. [loHsaTue o metoaax
Mmo3HaHus B XuMuu. Yucteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U croXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMIOCTOSTHCTBA
coctaBa BemecTB. OTHOcUTeNbHAass aToMHass Macca. OTHOCUTENIbHAs MOJIEKYJISpHas Macca.
MaccoBast 107151 XHMUUECKOTO JIEMEHTA B COSAMHEHHH.

KonnuecTto Bemecta. Mousib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHEeHUs. Knaccupukamms XUMUIECKUX PEaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUe€HHWE W OMUCaHWE (PU3UUYECKHX CBOMNCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NIECKUX (TUTAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUsS BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKAJTMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBHE MeJIa C KUCIIOTON) SIBJICHHUM, HAOIIOACHHUE U
OTHCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3ioskeHue caxapa, B3auMOJIeiicTBHe
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJie3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pa3ieneHus] CMECei:
C TMOMOIIBI0 MarHurta, (QUIBTPOBAHWE, BbIMApUBAaHUE, JUCTUWIULLMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIOACHHE U ONMCAaHUE PEe3YJIbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(IIapocTepIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JlabopaToOpuH U
npoMelIieHHocTH. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCITIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE peakiuu. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MApHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIOSL.

Bonopon — anemeHT u pocToe BemiecTBo. HaxoxaeHne Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kuciotel u comnu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUe MNPUPOJHbIX BojA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. Du3nyecKre U XUMUUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinor. OuU3ndecKkue U XUMHYSCKUC
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HMKHOBEHHWS W TMPEKpaIleHus TOpeHus (Imoxapa), 03HAKOMJICHHUE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOWCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBre Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCIIEIOBAHWE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C PA3JTMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHNEe 00pa3l0B HEOPraHMYECKUX BELIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIU3alny, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METaJlIa IPYyruM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4ecKas ¢Bsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI FIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemMeHToB Ilepmonmueckoii cuctemsr JI. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npakTtuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [Iporiecchl okucieHus
1 BoccTaHOBIJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKLUii (TOpeHre, peakiiuy pa3ioKeHHsI, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
4yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCNBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbIC TTOHSATHS: HaydHbIN (haKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(uKaus, TMNePUOJUIHOCTh, HAOMIOACHUE, OKCIIEPUMEHT, MOJIeITUPOBaHUE,
U3MEPEHUE, MOIENb, SIBJICHHE.

®dusmka: Marepus, aroMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsii, BEIIEeCTBO, Telo, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (HU3WYECKHE BEIMYHHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kajaus, KalblHMs W HUX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHJABl XHUMHYECKOW CBS3M. THUIBI KPUCTAUIMUECKHX PEIIETOK,
3aBHCHMOCTbH CBOMCTB BEIIIECTBA OT THIA KPUCTAUTHYSCKON PEIIETKH M BUa XUMHUUECKON CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YyYacTHIO KaTainu3aTopa). OK30- H
SHIOTEPMHUYECKHUE PEAKIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBecHH. DaKTOPBI, BIUAIONIME HA CKOPOCTh XUMHUYECKOI
pEeaKLMH U MOJOKEHHE XUMUYECKOTO PAaBHOBECHUS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENbHON peakuuu. CocCTaBlIe€HUWE YPaBHEHUM OKHCIUTEIIbBHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHIEM METO/1a MJICKTPOHHOTO OanaHca.



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

Peakiiun moHHOoro oOMeHa. YCIIOBUS NMPOTEKaHHUS PEaKIUil HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBEeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuy OT BO3JAEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO HCII0JIb30BaHUE BUJIEO MAaTEPUANIOB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK NPOTEKaHUS peakluuii MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 0Opa3oBaHHE BOJbI), ONBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peakUui (FOpeHHe, peakluu pPas3JIoKEeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOUIIbI0 KAuyeCTBEHHBIX peaklMid Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 33/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajoreHoB. OCOOEHHOCTHM CTpPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (PU3MUECKUEe CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJIaMU,
menouamu).  XsopoBogopond. ComsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJydeHHUE,
npuMeHeHue. JleficTBrue Xjopa 1 XJ0pOBOIOPO/Ia HA OpraHU3M 4YelloBeKa. BaxHeiie XJ1opubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (u3Mueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3MYECKUE U XMMHUYECKHE CBOMICTBa
(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 cyiabpaT-uoH. HaxoxxneHue 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-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHUSA. A30T, pacupoCTpaHeHuWe B Hpupojae, Qusnueckue u
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHU4ecKoe 3arpsi3HeHHEe OKpYXKarolled cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nveckue M XMMHYECKHE CBOICTBa, mosydeHue. Vcmosip3oBanue (ocdaroB B KayecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMU4eckrue cBoiictBa. Ancopouuns. KpyroBopor yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
TUIOTe3a TII00aTbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIN 3¢ (dekT. YToibHas KuCIOTa U e
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 BEILIECTBAX KaK O COEIMHEHUSX Yriepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie ICTOYHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY U IpOMbINIIEHHOCTH. [loHsATHE O OMOJIOTHYECKH Ba)KHBIX BELIECTBAaX: jKHpax, Oenkax,
YIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHNMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 okcugae kpemuHus (I1V) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€301MacHOTO UCTOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCEHEBHOM KU3HH.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COETUHEHHH (BO3MOXHO
UCI0JIb30BAHME BUICOMATEPHANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONIOJEHHE Ipolecca OOYrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydEeHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaueCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIo/eHuE IMpH3HaKa eé
MPOTEKAaHUsI, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEpUAIOB), 00Opa3aMu a30THBIX U (PochOpHBIX yA00peHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHHUS U (ocdaT-uoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YyCTPOHCTBOM MPOTHBOra3a, MojiyueHue, coonpaHue, paclio3HaBaHNUE U U3y4eHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MpPOBEACHHE KAueCTBEHHBIX PEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKUUEH CHIMKATHOU
MIPOMBILIJIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIbHBIX 331a4 10 TeMe «BaxkHele HeMeTalIbl U UX
COCIMHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XxapaKTepUCTHKA XUMHUYECKHUX HJIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX TOJIOKEHUS
B llepumoanyeckoii cucreme xumuueckux anemMeHtoB . M. MenneneeBa U CTpoeHUsT aTOMOB.



Crpoenue meramioB. MerauiMueckas CBA3b M METAUNIMUECKas KpUCTaJUIMUECKas pemérka.
DNEeKTPOXUMHUYECKUN pPsAJl HampspKeHUM MeTamuioB. Du3MuecKue W XMUMHUYECKHME CBOWCTBa
MetauioB. OOme crmocoObl MoTy4eHus MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3aMThl UX OT Koppo3ud. CrutaBbl (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HUX
MIPUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nuecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
@uU3NYECKEe U XMMHUYECKUE CBOMCTBA MAarHusl M KainblUs. BaxHelne COeIMHEHUS KaablHs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJIeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOWMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOMCTBA
xkene3a. Oxcuabl, runpokcuasl u conu xenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA Kajdblusi W HATpus C BOJAOM (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), HCCJIEOBAaHHE CBOMCTB KECTKOW BOJIBI, TpOIlEccCa TOPEHUS JKele3a B
KHCIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajdbLus, aTlOMUHUS, [IMHKa, kerne3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHMS U THIPOKCUIA IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B perieHuu 5K0JI0rHYeCKUX IpooIieM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHNE KaK OOINX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SBISIOMINXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE TOHSATHUS: HAYUHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATIU3,
CUHTE3, KIacCHU(HUKAIUs, TMEePHUOIUIHOCTh, HAONIONEHUE, OHKCIEPUMEHT, MOAECITUPOBAHNE,
HU3MepeHue, MOJIeIb, SIBJICHUE, TApPHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.



dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIUJ, W30TOIbI,
PaaOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘-IeCKI/If/'I 3apsnm, IIPOBOJHUKH, MOJIYIIPOBOJAHHKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTAILTUYECKAs PEIIETKA, CIIIaBbl, (U3NICCKUE BETHUUHBI, CTUHUITBI
M3MEPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢oTtocunTes, npixanuwe, Omocdepa, PKOCHCTEMa, MUHEpaJbHBIE YIOOpEHUs,
MUKPOIJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBbTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHMCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPABCTBCHHBIMH I[CHHOCTSIMH, MIPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTAThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI NEeATEIPHOCTH MPH BHINOJHEHHH Y4eOHBIX, TO3HABATENILHBIX 33134,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B MPOLECCe ITOH Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATH CBOE IMOBE/ICHHE M IIOCTYITKH CBOMX TOBAPHIIEH C O3UIINH HPABCTBEHHBIX U IPABOBBIX
HOPM C y4ETOM OCO3HaHHMSI MTOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISIOIINE OCHOBY IS
HNOHMMAaHUS CYIHOCTU HAYYHOH KapTHHBI MUPA, TIPEACTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SX YeNIOBEKA C MPUPOJHON CPEoil, O PO XUMHH B O3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IOJYyYCHHE HOBBIX 3HAHMH MO XHMHUH,
HEOOXOMMMBbIe Ul OOBSCHEHHs HaOII0JAeMbIX MPOLIECCOB U SIBJICHUI, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMH CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, 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 >KU3HH, OCO3HAHME TMOCIEACTBHA M HENPHUATHE BPEAHBIX MPUBBIYCK
(ymoTpeOneHust ankoroJyisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COONIOACHUS TpPaBUII
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3ynbTaTtaM TPYyI0BOU AEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHUIYAIbHON TPAaEGKTOPHUH MPOJOJKECHUS
o0Opa3oBaHusi C Y4€TOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B MPO(ECCHOHAILHON CPeae;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U TICHXMUYECKOMY 370pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIleCTBAMHU,
a TAaK)K€ B CUTYalMX, YTPOXKAIOIINX 3J0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, TOTy4aeMble MPH U3YYEHUH XUMUH, JJIs peLIeHHs 3a]1a4,
CBSI3AHHBIX C OKPYXKAIOWIEW NPUPOJHOW CpPEeHOW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed WX peuieHus
MIOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMYECKOTO MBIIJICHNS, YMEHHUSI PYKOBOJICTBOBATHCSA UM B
IT03HABATENbHOM, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsSTUBHBIE), KOTOpble 00ecneurnBaioT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeNIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUIEHUS] IPU OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENISTH UX XapaKTepHble MPU3HAKH, YCTAHABINBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BAaTh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(akTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHUH IS Kiaccu(UKalMi XMMHUYECKUX BEIECTB
U XMMUYECKUX PEaKIIMi, ycTaHaBIMBaTh MPUYMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO AHAJIOTHH),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yMEHHE MPUMEHATH B Mpoliecce MO3HAHMS MOHATHS (IIPEAMETHBIE U METanpeaMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHSeMbIE B XUMHH MOJIeJIbHbIEC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHHd YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XMUMHYECKUX PEaKUUl, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEYUS B U3YyUAEMBbIX MPOLECCAX U ABJICHUSIX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpETEHNE OMbITA O TUIAHUPOBAHUIO, OPraHW3AIlMU M TPOBEIACHHUIO YYCHHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOLICHHS W BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUS, CITPABOYHBIE MOCO0OUs, pecypchl IHTepHEeTa), KpUTHYECKH OIICHUBATh
MIPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUIA, MPHOOPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHUBHOTO HCIOJIb30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (GOpMy MpeaAcTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyruMu popmamu rpaduk U UX KOMOMHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHOU CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIAThH NOJyYeHHbIE PE3YJIbTaThl I03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHMYECTBAa CO CBEPCTHHKAMHM B COBMECTHOI MMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUI, OMpeeNieHne KPUTEPHEB M0 OI[CHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JI€SATEIBHOCTb, BBIOMPATH
HaubOomee 3 eKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX 1 TO3HABATENIbHBIX 337a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHI MPHU BHITIOTHEHUH 33 JaHH
C yu€TOM TMOJIyYeHHUS HOBBIX 3HAaHUM 00 M3y4aeMbIX OOBEKTAX — BEIIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asiBICHHOM 11€7H, YMEHHUE UCIOJB30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJITaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld MTPOrpaMMOii, BBIIEISIOT: OCBOCHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETANH, TPE0OPa30BAHHUIO U IPUMEHEHHIO B PA3IMYHbIX YIEOHBIX U HOBBIX CHTYaIUSX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HMOHSITHUNA: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, [POCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMeChb (OJHOpOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JIsl XUMUYECKOTO JIEMEHTa
B COCIMHEHHM, MOJISIpPHBIH O0O0BEM, OKCHA, KHUCIOTa, OCHOBAaHUE, COJb,
ANIEKTPOOTPHUIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUUECKas peakius, Kiaccuuxarus
peakuuii: peakiuu COeAMHEHUS, peakuu pa3IokKeHHs], PEaKIIMK 3aMEIIeHUs], peakLuu
0o0MeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLUH, TEIUIOBOM APPEKT peakuu, 1Ipo aToMa,
JNIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOHTalb, pajuyC aroMa, XUMUYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHMOH, aHUOH,
pacTBop, MaccoBas J0JIs BelllecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHUX MOHATUH M MPUMEHATH ITH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHUI;

WCIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENeHb
OKHCIICHHsI DJIEMEHTOB B OMHApHBIX COEJUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCUMOCTU CBOMCTB XMMMYECKHX DJIEMEHTOB OT HX
noynokeHus B llepnonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

ONMCBIBATE M XapakTepu3oBaTh TabiauuHyo ¢opmy llepuonuueckoil cuctemsl
XMMUYECKUX 3JIEMEHTOB: pa3ziMuaTh MOHATUSA «IJIaBHas noArpynna (A-rpynmna)» u
«obounas noarpynna (b-rpynma)», Manble U OonblIME NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
anemeHToB JI. 1. MenneneeBa» ¢ YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacrpeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (MO0 YMCIY U COCTaBYy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIaCCOB,  IOATBEpPXKJas ONHMCAHME IPUMEpPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIN;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTAaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTE PACYETHI IO YPAaBHEHUIO XUMHUUECKON pPEaKLnu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIUTEILHON JEATEIBbHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, KIacCU(DUKAIMIO, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHUX pPEAKIIUH,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHHKE,
9KCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOTHEHHIO JTJA00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4ECHUIO U
coOupaHuio Ta3000pa3HBIX BEMECTB (BOAOpPOJa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTarent, METHIOPaHXK U IPYTHUe).

K koHIly 00yueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHATUN: XUMUYECKHI AJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOM 3(PQEKT peakiuu, MOJb, MOJSPHBIN 00BEM, PacCTBOpP, NEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JUCCOLMAIusl, peaklUud HOHHOro oOOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTpONus, amM(pOTEepHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHasi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEakiuu, IMpeleibHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHSITHH W HPUMEHATH 3TH
MOHSATHS NPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAAJICKHOCTh BEUIECTB K OMPEACIIEHHOMY
KJIacCy COeAMHEHUU 1o ¢dopMyiaaMm, BUJ XUMUYECKOHN CBsI3U (KOBaJEHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PAcTBOpaX HEOPraHUYECKUX COCIMHEHUMN, THII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IMOHATHUSA «rJ1aBHas moxarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W OonblIME IEPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJMUECKON TaOIHUIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsi sapa,
oO11ee Yucia0 AIEKTPOHOB U PACHpPEETICHUE UX MO JNEKTPOHHBIM CIIOSIM), OOBACHATH
oOmye 3aKOHOMEPHOCTH B U3MEHEHHMU CBOMCTB 3J€MEHTOB M HUX COEIUHEHUI B
Ipezienax MajbIX EPUOJIOB U IVIABHBIX MOATPYIII C YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (M0 YHUCIY W COCTaBy Y4YacTBYIOIIMX B PEAKUUHU BEIIECTB, MO TEMJIOBOMY
3P dexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOJITBEPKAAsi ONMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKAAIONINX CYIIECTBOBAHHE TEHETHUYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOW PEaKIINH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHUIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIICKHUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CHIIMKAT-, cyab(daT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKLUH, eCTECTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

Temarudeckoe MIaHUPOBAHHUE MO0 YUeOHOMY MpeAMETY «XuMus» i 8—9-x Kiaccos
COCTaBJICHO C y4eTOM paboueil mporpaMMbl BOCIUTaHHA. Jl€ATeNbHOCTh YUUTENS HA YPOKe
HalpaBJICHA Ha:

- YCTAHOBJICHHE JJOBEPHUTEIBHBIX OTHOLICHUHN C 00YyJaIOIIMMHUCS, CTIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCHPHUATHIO 00yUYaIOUIUMUCS TPEOOBAHUN U NMPOCHO YUUTENS, IPUBICUEHUIO
UX BHUMaHU K 00CYXK1aeMoi Ha ypoke HH(POPMALINH, aKTUBU3AIIUH UX ITO3HABATEILHON
NESATENbHOCTH;

- oOyx/ieHue oOyJarouuxcs coo0JaTh Ha YpOKe OOILEIPUHSThIE HOPMBI TIOBEJIEHUS, IPaBUiIa
OOIMIEHHUS CO CTAPIIUMH U CBEPCTHUKAMH, TIPUHIIUITEI Y4eOHOH TUCIIUTUTHHBIL
Y CaMOOPTaHU3aIHH;

- IpUBJICYEHNE BHUMAHUS 00y4aromMXcsl K IEHHOCTHOMY acCeKTy H3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHu3alus uxX paboThl ¢ MOJy4aeMOi Ha ypoKe COLIMaIbHO 3HAYUMOM
uHpopmanuent;

- IpUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX (GopM paboThl ¢ 00yUYaIOIIMMHUCS: HHTEIUIEKTYaIbHbBIX
UTp, CTUMYJIUPYIOIIUX MTO3HABATEIbHYI0 MOTUBALIMIO 00yUYaoOIInXCs;

- BKJIFOUCHHE B YPOK UTPOBBIX MPOIIEAYP, C LETbIO MO ACPKaHUsI MOTHUBAIIMH 00yJaIOUXCS
K TMOJYyYEHHUIO 3HaHWH, HaJQ)KHUBAHUIO TIO3UTHBHBIX MEXIMIHOCTHBIX OTHOIIIEHUH B KJIacce,
MTOMOTAIOT YCTAHOBJICHUIO T0OOpOXKEIaTeTbHON aTMOC(Ephl BO BpeMs YpOKa,

- THUITMUPOBAHUE M TIOIJIEPKKA MCCIIEIOBATEILCKON JEATEIHHOCTH 00yJatONuXCs;

- JEMOHCTpaluAa O6y‘IaIOI_HI/IMCH IMPUMEPOB OTBETCTBEHHOTI'O, I'PAXIAHCKOT'O IIOBEACHNA,
IIPOABJICHHUA YeJIOBEKOJIIO0US U ,HO6pOCCp,Z[CIIHOCTI/I qepes HO,Z[60p COOTBETCTBYIOIIUX TCKCTOB,

- OpraHuM3anuio HaCTaBHUYECTBA MOTUBHPOBAHHBIX U OPYAHPOBAHHBIX 06yan-OH_II/IXC$I Hanqg
HCYCIICBAIOIIMMH OTHOKIIACCHUKAMH, B TOM YUCJIC C 0COOBIMH O6pa3OBaTeJ'II>HBIMI/I

HOTpe6HOCT${MI/I, Jaromero 06y‘~IaIOIJ_II/IMC$I COLIMAJIbHO 3HAYMMBIM OIBIT COTPpYyAHHNYCCTBA U
B3aMMHOM IIOMOIIIH,

- THUIITUUPOBAHUEC U MOAACPIKKY I/ICCHG,Z[OBaTeHBCKOﬁ ACATCIIbHOCTH o6yqaloumxc;1,
IUIaHUPOBAHUEC U BBIIIOJIHCHUEC MHANBUAYAJIbHBIX U I'PYHIIOBBIX IIPOCKTOB BOCIIUTATEIbHOM

HaIIpaBJICHHOCTH.



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUMN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
: . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U coXXHBIE BElleCTBA 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popy JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [{OK
Mounspaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMHUUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJmyecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHCHUSM Bubmmorexa [IOK
B M . https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKlnui
Knaccudukanus XuMu4ecKkux
18 €aKIHi (COSTMHEHUS, PA3JI0KEHUS bubmorexa HOK
peaid A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIlus 3HaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — sjieMeHT U bubmotexa [JOK
AYXE. poat https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMICTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa LOK
poJia {peaxt ’ https.//m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS a a, CII0COOBI zzro bubmorexa HOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktruueckast pabota Ne 3 o Teme
26 «[Tonyuenue u cooupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JI1a, U3YYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITousiTre 0 KHUCIIOTaX U COMIAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cobupaHue BOIOPOIA bubmorexa HOK
7 P HAOPOAE, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruucienus 0065EMOB ra3oB 10
34 ABHEHHIO PeaKIH Ha OCHOBE bubmiorexa HOK
P "p " . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTENb.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuorexa [JOK
pactBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckast padota Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 10ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHwusI: COCTaB, K1accuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOE(SLII) TIOJT )eHI/ISI XI/IMI/I‘IZSKI/I@ bubmorera [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O06001eHne U cucTeMaTu3alus bubnunoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KonTtponsnas pabora Ne3 mo teme
" bubnnoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

ol XUMUYECKHX d71eMeHTOB. [ToHsTHE O bubmmorexa [JOK
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
Meneneera
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmorera [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. 1. bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Me1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnunoreka [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xumireckas coasp https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas XuMu4eckas bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Crenery oxHCIeHuA . https://m.edsocI)_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 httos://m.e dsocl)_.lru 100adb076
KonTpoapHas Ta Ned o tem
65 «CTp(I))SIJ{IHe ZT(I));T)?HJ:IH%(;K; ) 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3SHaHUuH https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMaTu3alys 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHHUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuueckux 1 bubnnoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakuu. IToHsITHE 0 TOMOT'€HHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIMIX

3 IlouaTHe 0 XUMHUYSCKOM 1 bu6mmoreka [JOK

PaBHOBCCHU. CDaKTOPBI, BIIHAOIINUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYCCKOMN pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucCIuTeIbHO- bubmmorexa [{OK
BOCCTAHOBHUTEJIbHBIE PEAKLINHU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 muccoranuu. CUIIbHBIE U clla0bie bubmorexa HOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKkui brbmmorexa [OK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JTUCCOTTUAITAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa LOK
. https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIHT
. bu6mmoreka [JOK
14 Honsrne o rinpomise coneit https://m.edsoo.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIHS bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «PernreHne 3KCeprUMEHTaATBHBIX bubmmorexa [JOK
https://m.edsoo.ru/00addbfa
3a/1a49
KonTponpHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK

Jucconyanusa. XUMHA4eCKue
pCaKknuu B paCTBOpAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepucTUKa raJIoreHOB.

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubmmorexa LIOK
pumMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOTYyYCHUE brbmmorexa LOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme
20 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YHCHEE 6077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIUi, €CIIA OJINH bubmorexa OK
P ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.

23 Haxoxnenue cepol u €€ bubnuoreka [JOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

24 (bI/I];)I/I‘leCKI/II)e " XI/If/II/I‘ICCKI/Ie bubmorexa HOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
bubnuoreka [JOK
25 (bM3UYEeCKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYYCHHA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

27
BBIX0/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymisl. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LHOK
pacipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(buznuecKre U XUMHUYECKUE
CBOIiCTBa
AmMuak, ero uznyeckue u

29 XUMHUYECKHE CBOMCTBA, MOJYUYECHUE bubmmorexa [OK

’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, H3ydeHue bubmiorexa HOK
yqv - H3YH https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 no0OpeHnii. XUMHUYECKOE Eubmorexa HOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH CpeIbl
COEIMHEHUSIMH a30Ta
dochop. Oxcun dbochopa u

33 (I)OC(%)O pHa}I KI/ICJ'I((i))Ta ®¢§3HE1\2:KH6 u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Hcnons3oBanue pochaToB B bubnuoreka [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoopeHuil. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEHHE B

35 npupo e, GU3nIecKue u bubmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUUECKHE IIPOOIEMBI bubmmorexa [TOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 YronbHasg KUCIOTA U €€ COn
https://m.edso0.ru/00ae006¢c
[Tpaktuueckast padota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edso0.ru/00ae027e
KapOoHaT-uOH"
[IepBoHauanbHBIC TIOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX YIiIepo/ia
bu6mmoreka [JOK
40 Kpemuuii u ero coe fuHeHN
P s https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBl U UX COEIUHEHUY
KonTtponsHas padota Ne3 no teme
N bubmuoreka [JOK
42 «BaxHelne HeMeTalIbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTraiuindeckas CBsI3b U

bubmmoreka [{OK

43
METAJUIMYECKask KpUCTAIUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBA
METAJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIIEKTPOXUMHUYCCKHIN PST bubmmorera [JOK
P o P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurasel. Berauncienus
45 IO YPaBHEHUSIM XUMHYECKUX bubmorexa LOK
P N https://m.edso00.ru/00ae1156
peaKIuii, eclii OJIMH U3 PearcHTOB
COJICPKUT IPUMECH
46 ITousiTrie 0 KOPPO3UU METAIIOB bubmmorexa [OK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METAILIbI
1 https://m.edso0.ru/00ael4b?2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bubmuoreka [JOK
KaJus https://m.edso0.ru/00ael4b?2
49 [Ieno4yHO3eMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA U Mardui https://m.edso0.ru/00ael5e8
50 Baxxueiiine coe qUHEHNUS KaIbIIHS bubmorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3AL[MSI
3HAaHUU
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METOARL ee https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
. bubnuorexa [JOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHJIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIIBI M COTH bubnuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUH
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTanIbHbBIX bubnuoreka [JOK
3a7a4 1o teMe «BaxknHelmue https://m.edsoo.ru/00ae3de8
MeETaJJIbl U UX COEAUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eclid OJIUH
60 W3 PEeareHTOB JaH B H30BITKE WM bubnuoreka [JOK
COJEPKUT IpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JJOJU BBIXOJ1a IPOAYKTA
peakuuu
61 O00011IeHNE U CUCTEMATH3AL[ S
3HAHUH
KonTtponsHas pabota Ne4 mo teme
62 «BaxHeunme MeTaJlJIbl U UX

COCAUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa 1 Marepuaisl B 1 bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAIOILEH Ccpebl https://m.edsoo.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011IEHNE U bubnnorexa [JOK
66 . 1
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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