MynununanbHoe OrKeTHOE 00111e00pa3oBaTebHoe yupexaenue «Cpeansis
oOmeoOpa3oBarenbHas 1mKoyia uMeHu Moparuma AOyiinuHa ¢. 3UpUKIIbI
MYHULIUIIAJIBHOrO parioHa Illapanckuil palioH

Pecny6nuku bamkoproctan»

Paccmotpeno Ha CornacoBaHo YTBepxaaro:
3acenanuu [LHIMO 3YBP Hupexrop MBOY «COILL nm.
[TpoTokon Ne [Urneesa T.W./ N.AGnysmnHa ¢. SUPHKIIBI)
OT «___ » 2023r. |« » 2023r. / Xapucosa @.b./
IIpukas Ne
«___ »asrycra 2023r.
PABOYAS ITPOTPAMMA

OCHOBHOI'0 00111€eTr0 00pa30BaHMs

1o Y4eOHOMY NpeaMeTy
«XNMHUA»
8-9 ki1acchl

CocraBuia: Jluaucora H.A.

3upukisi- 2023




HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTEeNbHOM MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [Oa€T MPEINCTABICHHE O WeENAX, OOImeld cTpaTeruu OOy4YeHHs,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUPOBaHHUE TIO pa3zieiaM M TeMaM MPOTrpaMMEbI TI0 XUMUH, OTPEAesieT KOJTUIEeCTBEHHbIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEMYIO TIOCIEeI0BATEIbHOCTD H3YIEeHUS
XAMUHU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCsI, ONIPEIEIIIET BO3MOXHO CTH MTPEMETA IS peaTn3aliu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMbl Ha ypPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IEATEIHHOCTH
00yJaromIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALCHUAX YHEPTUN U 00 SBOJIFOIIMU BEIIECTB B MPUPOJIE, O TYTIX
peuieHus TH0OANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peain3alii BO3MOKHOCTEN I caMOpPa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUHM, HEOOXOMUMBIX KaKk B IIOBCEAHEBHOW JKHM3HHM, TaKk M B
npodeccruoHabHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTIO
B3IJIs]1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OpMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHss B OOYy4E€HUM XMMHH OOECHEeUMBAIOTCS CHEHH(PUKON Ccoaep KaHUs
y4eOHOTo MpeMeTa, KOTOPBIH SIBIIETCS NeIarornueckKy afanTUPOBAHHBIM OTpakKeHHEM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATUH XMMHH, OCHOB HEOPraHMYECKOH XUMHUH 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 CUCTEMbl MOHATHH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

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

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJTHOTO YPOBHS K APYrOMY, BBITIOJIHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJYUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO TNPEJACTABIECHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOIUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3yUEHHBIX yIEOHbIX IPeaAMETOB: «OKpyKaromui
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3a7aya y4eOHOTO NpeaAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJ[aM MO3HaHUS [TPU N3YYEHUHU BEIIECTB U XMMHUECKUX peaklui, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHM Ha ypOBHE OCHOBHOTO OOILEro 0oOpa3oBaHUs Ba)KHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— olecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOYYaAIOIIMMHUCS OIIbITaA
pa3sHOOOpa3HON NEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY)KAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIbIT,
[IOJIydeHHbIE MIPU M3YYEHUHM XUMUH, NPUMEHATh UX NPH PEIIeHUH MpoOjeM B MOBCETHEBHOM
KHU3HU U TPYJIOBOH 1€ATEILHOCTH;

— (hopmupoBaHue y 00y4aroUMXCsl F'yMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs LICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU LI€J1ecO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..

OO11ee 4ncio 4acoB, OTBEAEHHBIX Ui M3Y4EHHUs] XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HM 4YEIOBEKA. XMMHUS B CHCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTosiHue BemecTs. [loHsaTue o metoaax
no3HaHus B xumuu. Yucteie BemecTBa u cMecH. CrocoObl pa3ieiieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMIOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMmHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

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. XMMUUYECKHE ypaBHEeHUs. Knaccupukamus XUMUYECKUX peaKIuii
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMNUCAHWE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJIUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBHE MeJIa C KUCIIOTOW) SIBIICHUM, HAOIIOICHHUE U
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3iioskeHne caxapa, B3auMOJIeiicTBHE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJie3a ¢ pacTBopoM coiu Menu (1), u3ydenue crmocoOoB pa3aeineHus: 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
(IrapocTep>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMONyd4eHHs KUCIOpOJa B JlabOpaToOpHH U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHIOTEPMHUUYECKUE peaKkiuH. TOMIUBO: Yrojib M MeETaH. 3arps3HEHUE BO3/yXa, YCHICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

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

MonspHblii 00bEM ra3oB. Pacu€rbl Mo XUMUYECKUM YpaBHEHHSIM.

®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 BOJbI B Ipupoje. 3arps3HeHUE MPUPOJHBIX BojA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUE U XUMUYECKHUE CBOWCTBA OKCHIOB. [lomydeHne okcuIoB.

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

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. Ousnyueckue U XUMHUYCCKHE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

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

['eneTndeckas CBsSI3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCAMHEHU M.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBUS BO3HMKHOBEHHWS W TMPEKpaIleHUs TOpeHus (Mmoxapa), 03HaKOMJIEHHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJB30BAHUE BHICOMATEPUAIIOB), HAOJI0IeHHE 00pa3I[0B BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCIIEJIOBAaHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIEe0BaHHEe 00pa3l0B HEOPraHUYECKHUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWUTpaIN3alny, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METAaJIa IPYyrUM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMoB. XUMU4YecKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

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

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 MEePUOa U TPYIIIbI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B Ilepuoamueckoit
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
JUIsl pa3BUTHA HayKu U npakTtuku. J[. . MenzeneeB — yd€HbIN U IpaKJaHUH.

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

Crenenb okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiinu. [Ipoiiecchl OKucieHus
1 BoccTaHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI (TOpEeHUE, PEAKIIUK PA3JIOKECHHS, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbBIC TTOHSATHS: HaydHbIN (akT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

®dusmka: Marepus, arToMm, DOJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHJABl XHUMHUYECKOW CBS3M. THIBI KPUCTAUIMUECKHX PEHIETOK,
3aBHCHMOCTbH CBOMCTB BEIIECTBA OT THIA KPUCTAIUTUYECKON PEIIETKH M BUa XUMHUUECKOW 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
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE 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, BIMUSIOUIME HA CKOPOCTh XUMHUECKOM
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YpPaBHEHUHM OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BAaHHEM METO/A AIEKTPOHHOTO OanaHca.



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

Peakunu moHHOro ooMeHa. YcioBusl NMPOTEKAHUS PEAKLMI MOHHOIO 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.

Xumuueckuii Ikcnepumenm:

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 AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIiecca TUCCOLUALUN
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI), OINBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajnoreHoB. OCOOEHHOCTHM CTPOEHHUsT aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopod. ComsiHasg — KHCIIOTa, XUMHUYECKHE CBOWCTBA, TIOJydeHUE,
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 cTeneHu okucieHus. CtpoeHue U (u3nuyeckue 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 KUCIOTHBIX OKCHIOB. CepHas KucioTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBa
(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 cyiabpar-uoH. HaxoxxaeHue cepel u eé
COEMHEHUH B mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakrtepucTuka 31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHue B Hpuponae, 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. KaduecTBeHHas peakuusi Ha MOHbI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYeCKOe 3arpsi3HEHHE OKpYXKarolleld cpeibl 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 CBOICTBa, mosydeHue. McmonszoBanue ¢ocdaTtoB B KadecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoie, pu3uvecKre U XUMHIECKHE cBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
TUIOTe3a TII00aIbHOTO TOTEIUICHUS KIUMarta, MapHUKOBBIA 3(dekr. YrosipHas 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 BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(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 IpoMbIIeHHOCTH. [loHsTHE O OMOJIOTHYECKH BaKHBIX BEILIECTBaX: JKHUpax, Oeskax,
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. OO6mwue mnpencraBieHuss o6 okcuge kpemuHus (IV) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€301MacHOTO UCTOIb30BaHUS CTPOUTEIHHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HU.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COEIWHEHUH (BO3MOXKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BUACOMATEpUAIOB), 00pa3iaMu a30THBIX U (ochOpHBIX yI0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOra3a, MojiyueHue, coonpaHue, pacro3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
W3yYEHUE TMPU3HAKOB HUX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHMEH CHIMKATHOM
MIPOMBILIJIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAIBbHBIX 337a4 10 TeMe «BakHele HeMeTaibl U UX
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 meramioB. Meraminueckas CBA3b U MeETa/NIMUECKas KPUCTAUIMUECKasl pelIETKa.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3aMThl UX OT Koppo3ud. CIutaBbl (CTaib, YyryH, TIOpPATIOMUHHMA, OpoH3a) W HUX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[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 HATPpHS U Kanus. [Ipumenenue
IIEJIOYHBIX 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 XUMMHUYECKUE CBOMCTBA MAarHusl M KajblMs. BakHelue COeIMHEHUS KalblUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpO€HHE aToOMa, HaxoXJeHue B mpupoje. Ousnyeckue U XMMUYECKHUE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xkene3a. Okcuapl, runpokcuasl u comm 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 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, KajablUs, aTIOMUHHUS, LIMHKa, kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJA aTIOMUHUS U THIPOKCUA LIUHKA, PEIIEHUE 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 moMomip Npu XUMHUYECKHUX OXKOTrax H
OTpPABJICHUSIX.

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

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJNIOB, IOJTUMEPHBIE MaTEpPHAIIbI).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



@dwusuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOIHI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTATUTNYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUYUHBI, €THHHILIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

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

I'eorpadus: armocdepa, rtuapochepa, MuHEpadbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMUA B OOINECTBE MpaBHJIAMH M HOPMaMU MOBEICHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT 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 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpPMALUEH O MEePEIOBBIX TOCTIKECHHSX U OTKPBITHIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETCHTHOCTH B  OOIISCTBEHHO  TIOJIE3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMUYECKHX OKCIIEPUMEHTOB, CO3JaHMU YYEOHBIX IIPOEKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHHE M MIOCTYIIKY CBOUX TOBAPHIICH C TIO3ULIUH HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHMsI MOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
HNOHMMAaHUS CYIHOCTH HAYYHO!H KapTHHBI MUPA, TIPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C MPUPOIHOM CPEeOi, O POJIU XMMHUH B MO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MPOSKTHON M MCCIEOBATENLCKON NESITENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHWE TMOCJEJCTBUII W HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHust ankoroJyisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COONIOACHUS TpPaBUII
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3y4YEeHHUIO MpoQeccuii U Tpyla pa3IndHOTro poja, YBaKEHHE K
TPYAY U pe3ysbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3sHOe OTHOIIEHHUE K IPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBamH,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M MyTed MX pelieHus
MTOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX pe3ylbTaTOB BBIAEIAIOT 3HAYUMBIE UId (HOPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKHU, YCTAHABINBATh
B3aUMOCBS3b C JPYTMMHU TOHSATUSMH), HCIOJB30BaTh MOHATUS JUISI OOBSICHEHHUSI OTIENIbHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTUUECKUE PACCYXICHHUS (MHIYKTUBHBIC, ACIYKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSIeMbIE B XUMHH MOJIEJIbHbIC TPEICTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



YMEHHE WCIOJb30BaTh MOCTABJICHHBIE BOTPOCHI B KaUeCTBE HHCTPYMEHTA IMO3HAHUs, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABICHHSI, TOJTy9aeMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTh Pa3JINIHBIC METOJIBI U 3aIPOCHI TIPH TIOUCKE M 0TOOpEe WH(pOopMaIiu U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTCIILHO BBIOMPATH ONTUMAIBHYIO (QOpMYy TpeACTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HMCCIIEeNOBATEIbCKOM
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHPOBaTh CBOU NPEIOKEHUS OTHOCUTEIBHO BBITOJHEHHS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, oOMEH MHEHHUSIMHU, «MO3TOBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMpPENeNsITh 1eNId AeSTeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOomee 3 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPESIOKEHHBIN aITOPUTM JEHCTBUI IIPU BBIMIOJIHEHUH 3a/TaHUIN
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macT «XUMUsS», BHIBI JEATEIFHOCTH MO TOJXYYE€HUIO HOBOTO 3HAHHSA, €r0

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOMIMXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MacCcoBas JI0JIsl XAMUYECKOTO JIEMEHTa
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peakIuii: peakiy COSAMHEHUS, PEAKIIMK PA3I0KEHUs, PEaKIIMU 3aMeIICHUs], PEaKIIUU
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIs BellecTBa (IIPOLIEHTHAsSI KOHIICHTPAIIHsI) B paCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIUM;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U MIOHHAs) B HEOPTaHWYECKUX COETMHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, MOATBEp)KJas  ONWCAaHME MpUMEpaMU  MOJIEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IIeHNE, CHUCTEMATH3aINI0, KIAaCCH(DHUKAINIO, BBISIBICHUE MPHUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAaHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

ClieoBaTh IMpaBWJaM TIOJIb30BAHUSA XMMHYECKOW TMOCylIOW U  J1abopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOTHEHHIO JTJA00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4ECHUIO U
coOupaHui0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOpPOJa), MPHUTOTOBIICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCJICHMS, XMMHUYECKas peaklus, XUMU4ecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEAKIIHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAeabHO JO0MyCcTHMAas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

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

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckas) B HEOPraHMYECKUX COCAMHEHUAX, 3apsij HOHA MO XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHKe: ONUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B IEPHOIMY €CKOM Talu1le, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa,
oO11ee YMCI0 AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
oOmye 3aKOHOMEPHOCTH B U3MEHEHHMU CBOWCTB 3JE€MEHTOB M HUX COEJUHEHUI B
IIpezienax MajblX EPUOJIOB U IVIABHBIX MOATPYIII € YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3 dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKUX IIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKOM AUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTENFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe IpaBHja OOpalIeHUs C BEMIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapoOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE IOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo0.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. 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
IIepuoaunueckas cucrema

bubmnoreka [IOK
31 XAMIHECKHX JMeMHTOR /1. 1. ! https://m.edsc]i).ru/7f41837c
MenneneeBa. CtpoeHue
aToMa
XuMudecKasi CBSI3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro no pazgeny 15 Bubmrorexa LIOK
https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa OK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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

9 KJIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIUU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTaJJILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | e[
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 evertron VA pymu. Awor dochopu | 7 ;| BrGworeloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
el B , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
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

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyskamomias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE INTAHUPOBAHMUE

8 KUIACC
N KosnyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTposbnbie | I[IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToaxX MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1

3 «IIpaBuiia paboTHI B 1ab0paTOpuun 1 bubmuorexa [JOK
1 IpuéMBI 0OpaIIeHHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 YucTele BEmecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aeneH s CMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»

6 ATOMBI ¥ MOJIEKYJIBI 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CHMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cIOKHBIE BEHIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubnmorexa IOK

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 MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyra.

bubmuoreka [JOK

10 BaneHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJICMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHECHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
SBJICHUS. XMMHUYECKas PeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS bubmuorexa [JOK
XUMUYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA TI0 ypaBHCHI/I}IM’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanus XuMuaeckux
18 peaKuHI(“f (co:ﬂHHeHHﬂ bubmorexa HOK
’ https://m.edsoo.ru/ff0d3f34
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIii- BuGmorexa LIOK
19 sHIMKIIoneaucT. O600IIeHNE 1

CHCTeMaTHU3alus 3HaHUuH

https://m.edso0.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtposneHas padota Nel mo Teme

20 «BerecTBa 1 xXuUMH4UeCKHe bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 303;;:(21. Kucnopox — aneMeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
du3nYeCcKue U XUMUICCKHE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucienus, roperne). [Toustre 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOpI OTy4eHHST KUCITOPOia B
23 nabopaTopun ZlqnpOMmmneleioﬂcm. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3 HexT XuMuIecKou
€aKI1H, TIOHATHE O
24 i)epML(I)XI/I’MI/I‘IeCKOM YpaBHCHUH Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHI0TEPMHUYECKHUX
peaxkuusax
Tomnuso (HedTh, Yroiab U METaH).
25 3arpﬂ3HeI£He(11;03ﬂyyl;(a CIIocoObI lro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAaILleHuUs
[IpakTrueckas pabota Ne 3 o Teme
26 «IIT)OJIyquI/Ie u I()JOGI/IpaHI/Ie Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE ero CBOMCTBY»
97 Bonopox — aneMeHT u mpocToe bubnuoreka [IOK

BemecTBo. HaxoxxaeHue B npuponae

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0

dusznueckue 1 XUMHUYECKUE

28 cBolicTBa Bojopoaa. [Ipumenenue bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsITHE O KUCIIOTAX U COMSIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoJTydeHust BOJAOPOa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o teme
31 <<1PlonyquHe " I()IO6I/IpaHI/I€ bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €r0 CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4ecTBa
33 BEIIlECTBA rasa 1o €ro U3BECTHOMY Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubmuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIEHUI https://m.edsoo.ru/ff0d5708
razoB
35 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsaTue 06 bubmuoreka [JOK
HHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTeIb.
37 Hacrimiennple 1 HeHACHIIIIEHHBIS bub6mmoreka [JOK

PacTBOPBLI. MaccoBas o
BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmuoreka [JOK

38 OTpeIeIEHHOM MaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtposnsHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopon. Bogoposa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTas, Kiaccuduxanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydenune n XuMHYECKHE

41 CBoﬁ}SrBa KHUCJIOTHBIX, OCHOBHBIX 1 bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d664e

aM(bOTEepHBIX OKCHJIOB

4 OcHOBaHHUSI: COCTaB, bubnuorexa [JOK
KiIaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune n XuMHU4eCKre bubmuorexa [JOK
CBOICTBa OCHOBAHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tosnydenune n XuMHYECKHE bubmuoreka [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa

46 CHOCOéLII) l'II:)J'Iy‘I)eHI/I}I XI/IMI/I‘IZSKI,/IG bubmmorexa LIOK

N ’ https://m.edsoo.ru/00ad9474

CBOICTBa
[IpakTuueckas pabora Ne 6.

47 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK

3aaa4 110 TCMC «OCHOBHBIE KJIaCChI
HCOPraHN4CCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7c
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I'eHernueckas CBA3b MEXKIY

48 KJIaCCaMH HEOPraHUYIECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O06o01IeHrne U CHCTeMAaTH3 AN bubnuoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
50 "OCHEBHHG KJ'IpaCCI)I bubmuotexa LIOK
on https://m.edsoo.ru/00ad9ela
HEOPraHWUYECKHUX COCTMHCHHM
[TepBbie MOMBITKH KIacCHU(pUKAITTN
51 xmpmqecm/lx 3JIEMEHTOB. ?[omﬁne bubmuotexa LIOK
https://m.edsoo.ru/00ad9ffa
0 TPYIIaxX CXOTHBIX DIIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XMUMHUIECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubmuoreka [JOK
aTOMHBIX siiep. M30TombI https://m.edsoo.ru/00ada342
CTpoeHHEe AIEKTPOHHBIX 000JI0YeK
55 aT(f)MOB SJIeMeHTI())B [Tepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JICMEHTA TI0 €T0 ITOJIOKECHUIO B bubmuoreka [JOK
[epuonnyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
57 3nauenue [lepuoauyeckoro 3akoHa bubnuoreka [JOK

UL pa3BUTHUS HAYKU U IIPAKTUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€HBIN,
neaaror U rpaxxaaHud

58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
59 Horthas ximireckas cosisb L https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHas 1 bubnuorexa [JOK
XUMUYECKasi CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossspHas 1 bubnuorexa [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 (TeIIeHb OKHCIICHHS L https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO- 1 bubmuorexa [JOK
BOCCTaHOBHTEJIbHBIC PEAKIIHU https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.edsoo.ru/00adb076
55 | «Orpuome srom. Somemecnmn | 1 BrGmorexa LIOK
CBS3En https://m.edsoo.ru/00adb486
66 Peseprubiit ypok. O6001eHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepBuslit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoibnbie | I[IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B H3MCHECHUH

2 CBOICTB XEIMI/I‘-IeCKI/IX 3JIEMEHTOB 1 bubamorexa LOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPUOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3/iejioB
Kypca 8 Kiacca»

Knaccudukanms XuMAYeCKUX
6 peaxung 1o ;IaBJ'II/I‘IHBIM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
MPU3HAKaM
[ToHsATHE O CKOPOCTU XMMUYECKOM
7 peakiuu. Homfme 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
Y TETePOTeHHBIX PEaKIUIX
8 IloHsATHE O XUMHYECKOM 1 bu6nmoreka [JOK

paBHOBecuH. PaKTOPHI,

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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BJIMSIFOLLME HA CKOPOCTh
XUMHUYECKOHN PEaKIuu 1
MOJIOKEHUE XUMHUYECKOTI'0

paBHOBECHS
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTHUECCKON
10 I[Hccl:)ounaunn.pCHnLHme u bubmmorexa LHOK
https://m.edsoo.ru/00adcd68
ci1abbl€ AIIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKkIui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT B
OCHOBaAHHI B CBETE
12 MpeACTaBICHUI 00 bubmorera [IOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON
JIUCCOLMAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bu6mmoreka [JOK
AIIEKTPOJIUTHYECCKOM https://m.edsoo.ru/00add8b2
JIACCOLNAIIAH
14 [TonsaTue o rumpoause coei bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[Ipaktuyeckas pabora Ne 1. BuGmorexa 1IOK
16 «Pemmenne 3kciepuMeHTAIBHBIX

3aaaq»

https://m.edsoo.ru/00addbfa
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KonTtposneHas padota Ne2 mo teme

17 «OIEeKTpOINTUYECKAs bubmuorexa [IOK
JUcconranus. XUMHUECKHE https://m.edsoo.ru/00addecQ
peaKIuu B pacTBOPax»

06
18 | raorenon. Xusccrae biGanorexa LIOK
. ' https://m.edsoo.ru/00addfe2
CBOWCTBa Ha IIpUIMEpPE XJI0pa
X .C
19 KI/JII;I)OOTZOili;);qecii?iﬂoﬁcma Bubmuorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
IT 6ota Ne 2
20 | tewe dlonysenm commoii bmorera LIOK
7 . https://m.edsoo.ru/00ade348
KHCIIOTBI, H3y9ICHHE €€ CBOUCTRBY
B
g | e
POAKILIH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mras xapakTepucTuKa bubmuorexa [JOK
aneMeHTOB VIA-rpymist https://m.edsoo.ru/00ade64a
AmtoTponHbie MOU(BUKAITIT
cepnl. HaxoxaeHue cepol 1 e€ bubnmuorexa [JOK

23 .

COEIMHEHUI B IPHPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
C
| oo
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHast KUCIIOTA, BuGmmorexa [OK
25 ¢bu3nyeckre 1 XUMHUYECKUE

CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEaKIIUH, JIeKAIIIEC
B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoTy4eHHsT CEPHOM

bubmmoreka [{OK

26 KUCIIOTBI. XHMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCITMHEHUSIMU CEPBI
97 Brerancnenne MaccoBoit oym bubmmoreka [{OK
BBIXO/Ia TIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO01as XxapakTeprucTUKa
aneMeHToB VA-rpynmsl. A30T,
28 pacripocTpaHeHUE B IIPUPOIC Bubnuorexa LIOK
’ https://m.edsoo.ru/00adeea6
(du3HYecKre U XUMHUYECKUE
CBOICTBa
AMMuak, ero pusudeckue u
29 XUMHYECKHE CBOMCTBA, bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJIy4Y€HUE U PUMEHEHHE
IIpaxkTueckas padota Ne 3 o
30 TepMe «HOJ‘IY‘IGIfI/IC aMMHaKa Bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4EHHUE ero CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue bubmuoreka [JOK
U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U
CoJiell aMMOHUS B Ka4eCTBE
32 MUHEPAJIbHBIX YI0OPEHHIA. bubnunoreka [JOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKpYKarollen CpeJibl
COEIMHEHUSIMU a30Ta
33 ®ocdop. Oxeun bocdopa (V) u bubnuoreka [JOK

tdocdopHas kucnora, GuU3NIECKHe

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
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M XUMHYECKHE CBOMCTBA,
MOJTy4eHHUE

Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmmoreka [{OK

34 yao0peHuii. 3arpszHeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacipocTpaHeHNE B
35 npnpgnj g)mnrt)leclee u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxkcunpl yriaepona, ux
V3WYCCKHAC U XUMHYCCKUE
36 ?BOI)'ICTBa. DKOJIOTUYECKHE Bubnuorexa LIOK
https://m.edsoo.ru/00adfebe
MpoOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraeponaa (1V)
37 YroapHas KucnoTa u e€ coiu bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Tpaktrueckast pabota Ne 4 o
38 teme "TlosrydeHue yriieKuciaoro bubnmuorexa [JOK
raza. KauectBeHnHast peaxiius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHbIe TOHATHUS 00
39 oprpaHI/IquKI/IX BeIlleCTBaX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriiepoa
40 KpemHuwuii u ero coennHeHUS bubmmorexa [IOK
https://m.edso0.ru/00ae080a
41 [Ipaktuyeckas pabora Ne 5. bubnuorexa [IOK

Pemenne SKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2
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3a71a4 110 TeMe «Bakuenmine
HEMETAIILI U UX COSIUHEHUI

KonTtponsHas padota Ne3 o teme

bubmmoreka [{OK

42 «BakHeiiIie HeMETAILIb 1 HX https://m.edsoo.ru/00ae0el8
COCTTUHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX DJIEMEHTOB —
43 MeTaJlJIoB. MeTalnueckas CBs3b bubmmoreka [{OK
1 MeTaUTnIecKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
dusnvecKkrue CBONCTBA METAJIJIOB
XUMHUYecKre CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUI P bubmmorexa LIOK
. https://m.edsoo.ru/00ae1156
HanpsHKEHUM METaIoB
OO6mme cnocoObI MOTyICHUS
meTaioB. CrutaBel. Berauciaenns
45 110 YpaBHEHUSIM XUMHYECKHUX Bubnuorexa LIOK
. https://m.edsoo.ru/00ael1156
peaKIuii, €CJI OJIMH U3 PEarecHTOB
COZEPKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [lemouHbBIC METAILIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcupl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [I{er0uHO3EMENBHBIE METAILIBI — bubnuoreka [JOK

KaJBbIUA U MarHui

https://m.edso0.ru/00ael15e8
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Baxkneiinime coefuHEeHUS

bubmuoreka [JOK

50 KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 O06001IeHe U CUCTEMAaTHU3AIIHS
3HAHUKN
52 JKEcTKoCTh BOBI M CITOCOOBI €& bubmmoreka [{OK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o
53 TGII)VIG "}KéCTKocI")rb BOJIbI I METOIBI bubmmorexa [TOK
i " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bu6mmnoreka IIOK
>4 ATioMIHiif https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
THPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU bu6mmoreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cUCTEMATU3 AL
3HAaHUU
[IpakTueckas padota Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubnunoreka [JOK
3a7a4 1o teme «Baxuelmue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCAUHCHUS
Brluucnenus no ypaBHeHUSIM
60 XUMHUUYECKUX PEAKIIUH, €CIIU OJUH bubmmoreka [JOK

U3 pCarcHToB /1aH B M30BITKE WIIH
COACPKUT NPUMCCH. Brrunciaenus

https://m.edso0.ru/00ae1750
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MacCOBOM JIOJIM BBIXOJA IIPOYKTA

peaxkiuu
61 O606HUICHI/IG Y CHCTEMAaTH3aIlUs 1
3HAHHIA
KonTtposnsHas padota Ne4 mo teme
62 «Baxueume MeTauibl 1 UX 1
COCIIMHEHUS
63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MMOBCETHEBHOM JKU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XHWMHYECKOE 3arps3HEHUE 1 bubnuoreka [IOK
OKpY)KaIOIIeH Cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX TPOOIeM https://m.edsoo.ru/00ae4270
66 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 Peseprubiit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O6001IeHNE 1 1 bubnmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJIUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOILIECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI V151 YYUEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AknronepHoe o0miecTBo «M31areabcTBo
«IIpocsemenne»

» Xumus, 9 xinacc/ Pymsuruc I'.E., ®enpaman O.1°., AknronepHoe o0miectBo «M3maTenscTBo

«IIpocsemenue

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

- Xumust noypouHsle mianbl 8-9 kinacce no yueoHuky Pymasutuc I'.E., ®enpaman O.I.

- 3aueTHbIe pabOTHI IO XUMUHU K yueOHUKY Pym3utuca "Xumus 8 kimace" M. M3naTenscTBO
"Ok3amen"

- 3aueTHbIC pabOTHI IO XUMUHK K yueOHHKY Pym3uTuca "Xumus 9 kmacce" M. M3natenscTBO
"Ok3amen"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumus» u cailT s yaurtens «51

Uy Ha YPOK XUMUN

http://him.1september.ru Equnas xomtekmus LIOP: [IpenMernast kostekius

«XuMHUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE
sKcniepuMeHThl: xuMus. Komnekius Poccuiickoro o01eo0pa3oBaTeasHOTO

nopraia

http://www alhimik.ru Becepoccuiickast onuMnuaia mkoJIbHUKOB 110 XUMHUU



