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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHpIx B @I'OC OO0, a takke Ha OCHOBe (emepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y KaUYeCTBEHHBIE XapaKTEPUCTHKH COJCPIKAHMUS, PEKOMEH/TyEM IO TIOCIIeI0OBATEIbHOCTD H3y4YEeHUS
XAMUHU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMINXCSI, OTIPEIENISIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelNbHON MpPOTrpaMMbBI Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IESTEITHHOCTH
00yJaromIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWe XUMUH CITY)KHT OCHOBOW JUTsI (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3aliyi BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHalbHOM 1eATENbHOCTH;

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 OTHOIIECHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHMHH 00eCHeuMBarOTCs CHEU(PUKON colep:KaHus
y4eOHOro MpeaMeTa, KOTOPBIH SIBIISETCS MeIaroruuecku aanTUPOBAaHHBIM OTpaXKeHHEM 0a30BOiA
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TOHSITHIA OPraHUYECKON XUMUU.

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 MNPUHLUIY IOCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHWH 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
OCMBICJTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYTOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJYUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX MpeaMeTOB: «OKpyKaromuii
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

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

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTEMaTH4ecKoe mpuoOllieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS U CaMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SBJICHUS OKPY/KAIOIIET0 MUPA, UCTIOJIb3Ys 3HAHUS U OIIBIT,
[IOJIydeHHbIE MPU M3YYEHUHM XUMUH, NPUMEHATh UX MPH PEIIeHUH MpoOJeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKH I1eJecOo00pa3HOro MOBENEHUS 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 YCBOCHMs OOIEYETOBEYECKUX IICHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



0611[66 YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO 06mer0
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



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
mo3HaHus B XuMuu. Yucteie BemecTBa u cMmecu. CriocoObl pa3/ielieHus cMecei.

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

Xumudeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH 10 CTOSTHCTBA
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 €MHUII BelecTBa. PacuéTel o popmMynaMm XUMHUYECKUX COCAMHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYIKE, KAIIEHHE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3iioskeHne caxapa, B3auMOJIeiicTBHE
CEPHOM KHUCJOTHI C XJopuzoMm Oapusi, paszioxenue ruapokcuna meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3esieHusi CMecei:
C TMOMOIIBI0 MarHurta, (QUIBTPOBAHWE, BbIMApUBAaHUE, JUCTUWIULLMSA, Xpomarorpadus,
MIPOBEJICHUE OUYMCTKU MOBAapPEHHON COJIM, HAOIIOJCHHE U ONMCAHUE PE3Y/bTAaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(IIapocTep>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — sleMeHT M IPOCTO€ BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOPO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u pocToe BemecTBo. HaxoxaeHre Boiopoa B mpupoie, pu3ndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kuciotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOpPbI. PacTBOpHUMOCTH BelIeCTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJIHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenuit. Oxcuabl. Knaccudukarus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHWA: WIENOYM €W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHE CBOWCTB KHUCJIOPOJa, HAOIIOEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3yYeHHe CBOWCTB BOJOpoaa (ropeHue), B3amMojaeicTBHEe Bojgopoaa ¢ okcugaom meaum (1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIIEJIOBAaHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEd PACTBOPEHHOTO BEILECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KHUCIOT M IIeJloued, h3ydyeHue
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIU3alny, NOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJHOTO METaJlia APYTHUM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHellne Kiacchl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCH(PUKAIIUU XUMUYECKUX JIEMEHTOB. [IoHATHE O rpymnmax CXOAHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHomepuonHas ¢opmel [lepuogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromMoB mepBbiXx 20 xumuyeckux sneMeHToB Ilepmonmyeckoit cuctemsr JI. W.
MenneneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTa MO €ro nosiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

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



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

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

Crenenb okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiinu. [Ipoiiecchl OKucieHus
1 BoccTaHOBIICHHUS. OKHCIMTEIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aWMOJCHCTBHE THUAPOKCHUIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBS3EH NMPHU M3y4YEHUM XUMUU B 8 KJIACCE OCYIIECTBIISICTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

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

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsij, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMH4YeCKasi peaKkIus

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM dJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBHCHMOCTbH CBOMCTB BEIIECTBA OT THIA KPUCTAIUTUYECKON PEIIETKH M BUa XUMHUUECKOW CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHUYECKUX BEHIeCTB. XHMMUYECKUE CBOICTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, [0 TEIIOBOMY 3G (hEKTy, IO U3MEHEHHUIO CTENIEHEH 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
karanuze. [lonsarue o xumMuueckoMm paBHOBecHH. DPaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIC PEAKIIMH, JJICKTPOHHBIM OallaHC OKHUCIUTENBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YpPaBHEHUHM OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MexaHn3M JUCCOLMALINN BEIIECTB C PA3JIMUYHBIMU BUIaMU XUMUYECKOU cBA3H. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpaIEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJIEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJIOpUja HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHCJIOT, I1eJIouel U coJiel (BO3MOKHO MCIOJIb30BaHUE BUJIEO0 MAaTEPUAJIOB), IPOBEJEHHE OMBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHHE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, MILTIOCTPUPYIOIIKUX HMPUMEPHl OKUCIUTEIBHO-
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 TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOrEHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE IIPOMBILIVIEHHOT'O CII0c00a M0JIy4eHUs: CEpHOM KUCIO0ThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COEMHEHUH B mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/U, 3arpsI3HEHNE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MpeA0TBPAILECHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHue B Hpuponae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMUAK, ero (pu3n4eckue u XUMU4YeCcKue
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0oOLIMe Kak MpeAcTaBUTENs Kilacca KHCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHne OKpYXKaroIled cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE
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, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIy4YeHHE U NPUMEHEHHE. DKOJOrMYEeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIM 3¢ ¢eKT. YTrojapHas KHciIoTa u eé
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-uOoHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIJepoja
(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 IpOMbIIIIEHHOCTH. [IoHsTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, OeNKax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOMTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiembr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX pPEaKIuil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMs, OTbITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajOreHOB UM MX COEAUHEHMH (BO3MOKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEAMHEHUSAMHU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUeHHE XUMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHUCJIOTBI, IPOBEJICHHE KAaueCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoeHue IMpHu3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U GochOpHBIX ynoOpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB aMMHaka, IMPOBEIECHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C ITPOLECCOM aICOPOIHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyuyeHue, cooupanue, pacrio3HaBaHUe M U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3y4YCHHE IIPU3HAKOB HUX IPOTEKaHWs, O3HAKOMJIEHME C NPOAYKUHEH CHJIMKaTHOU
MIPOMBILIJIEHHOCTH, PEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHel e HeMeTalIbl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO11ast XapakTepUCTUKA XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOKEHUS
B llepuognueckoii cucreMe xumudeckux sineMeHToB JI. M. MenneneeBa u CTpoeHUs aTOMOB.



Crpoenue meramioB. Meraminueckas CBs3b M METAUIMYECKass KPUCTALIMYECKas peneTka.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmue crmocoObl Mmoy4eHuss MeTauioB. [oHsITHE 0 KOPPO3HH METaJIOB, OCHOBHBIC
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXOXJeHUE B npupoje. OU3nMUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EeMENBHBIE METAJIBI MATHUAN M KAJIBLIWI: ITOJI0KeHNe B [lepro nuueckoit cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
@uU3NYeCKe U XMMHUYECKUE CBOMCTBA MarHus U Kanblus. BaxkHelme COCAUHEHHS KaJlbIUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHMiL: nosoxkeHnue B Ilepumoanueckol cucreMe XuUMHUYeCcKHx 3ieMeHtoB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuwoanueckoit cucrteme xumudeckux osnementoB [[. W
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xkene3a. Okcuapl, runpokcuasl u conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJIOB U CILJIaBOB, UX (PU3HMUECKUMHU CBOWCTBAMU, U3YUEHHUE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJdblUsi W HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHHs XKeje3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aIIOMUHUS, LUMHKA, *kene3a (l1) u xenesza
(1), memu (1), HabiromeHKe W OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJIOMHHHS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n marepuainsl B OBCEIHEBHOW JKU3HU YelloBeKa. be3onmacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Posib xumMuu B penieHnn 3K0JI0rH4ecKuX mpooieM.

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 OOIINX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SIBIISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CHUHTE3, KIacCHU(pUKAIUs, MEePHUOJUUYHOCTh, HAOMIOJCHUE, OKCIEPUMEHT, MOJCIUPOBAHUE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palMOaKTUBHOCTh, MOJIEKYJa, DICKTPUYECKUH 3aps], MPOBOJHHUKH, TOIYIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUYUHBI, €THHHILIbI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanuwe, Omocdepa, PKOCHUCTEMa, MUHEpaJIbHBIE YIOOpeHus,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU 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  POCCHHCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIMXCS 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 BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
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  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEeATEIPHOCTH PH BHINOJHEHHH Y4eOHBIX, TO3HABATENILHBIX 33/1a4,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATH CBOE IMOBE/ICHHE M TIOCTYITIKH CBOMX TOBAPHIIEH € TO3UIINHA HPAaBCTBEHHBIX U IPABOBBIX
HOPM C y4ETOM OCO3HaHHMsI MOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISIOIINE OCHOBY IS
HNOHMMAaHUS CYIHOCTH HAYYHO!H KapTHHBI MUPA, TIPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS NPHUPOJIBI, B3aUMOCBS3SX YeNIOBEKA C MPUPOJHON CPEoil, O PO XUMHH B IO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IOJYYCHHE HOBBIX 3HAHMH MO XHMHUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIHBIMH TEXHUYECKHMH CpPEICTBAMH
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 pealibHOM KU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3ynbTaTtaM TPYyJI0BOU AEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHU I IPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B MPO(ECCHOHATLHON 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 (PU3MUYECKOMY U IICHXMYECKOMY 370pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, T0Ty4aeMble MPH U3YUEHUH XUMUH, JJIs pEeLIeHUs 3a1a4,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MIOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMYECKOTO MBIIJICHNS, YMEHHUSI PYKOBOJCTBOBATHCSA UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON 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.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHKATHBHBIC, PEryJIsTUBHBIE), KOTOPbIe OO0ECHeurnBaOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOI'O MBIIUICHUS IPU OCBOCHUM 3HAHUM:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKHU, YCTAHABINBATh
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(akTOB U SBICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHUHU IS KiIacCU(DUKAIUU XUMHUYECKHUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yMEHHE MPUMEHATH B Mpoliecce MO3HAHMS MOHATHS (TMPEAMETHbIE U METalpeaMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHSEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEYUS B U3y4aEMBbIX MPOIECCAX 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;

MpUOOpEeTEHNE OTbITA O IUIAHUPOBAHUIO, OPraHHW3aIlMM M TPOBEACHHUIO YYCHHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOH padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKaHUs, CITPaBOYHBIC TOCOOUs, pecypchl IHTEepHETa), KpUTHIECKH OIICHUBATH
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, TNPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(QOpPMAMA ¥ HWUTFOCTPUPOBATH pellacMble 3aJa4d HECIIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

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

YMEHHUSI TIPEICTABISATh NOJyUYEeHHBIE PE3YAbTaThl T03HABATEIBHON JESITETLHOCTU 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 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
C yu€TOM TMOJIyYeHHUS HOBBIX 3HAaHUM 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil pabodeld TPOrpaMMOii, BBIIEISIIOT: 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 obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HMOHSITHUNA: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, [MPOCTOE BEUIECTBO, CJOXHOE BEIIECTBO, CMeChb (OJHOpOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JIs XUMUYECKOTO IEMEHTa
B  COCIMHEHHM, MOJISIpDHBIH O0O0BEM, OKCHA, KHUCIOTa, OCHOBAaHUE, COJb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTalb, pajuyCc aroMa, XUMUYEcKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHUX MOHATUH M MPUMEHATH ITH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

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 IEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHMYECKHX 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
XMMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», Manble u OosblIME NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
anemeHToB JI. 1. MenneneeBa» ¢ YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (MO0 YMUCIY U COCTaBYy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTAaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACYETHI IO YPAaBHEHUIO XUMHUUECKOMN peakLnu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIIUH,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAaHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
o0Opy/lOBaHHEM, a TaKXKe IMpaBWJIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHU 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 IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

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

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUYECKHI AJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBII 00BEM, pacTBOpP, NEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHUE, aJNIOTPONHUs, aM(pOTEepHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMUYECKHX TOHSTHA W TPUMEHSATH 3TU
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 PA3IUYHOTO COCTaBa, MPUHAAJICKHOCTh BEUIECTB K OMPEAeTIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpaX HEOPraHUYECKUX COCAMHEHUMU, THII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «TJaBHas moxarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJUUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa,
oO111ee YMCciI0 ANIEKTPOHOB U PacCHpeesieHHe UX MO EKTPOHHBIM CIIOSIM), OOBACHATD
oOmye 3aKOHOMEPHOCTH B U3MEHEHHMU CBOWCTB 3JE€MEHTOB M HUX COEJUHEHUI B
IIpezienax MajbIX EPUOJIOB U IVIABHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOJITBEPKAAsi ONMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

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

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX 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 YTIICKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIi M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMYECKUX PEAKIUH, eCTECTBEHHO-
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. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTn
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 COETUHEHUI 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 okpy»aiomnias 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 IINTAHUPOBAHMUE 8 KJIACC

KoaudecTBO 4acoB

Ne [ara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipenmer xumuu. Pose xumun bu6mmoreka [IOK
1 B JKM3HU YesioBeka. Tema u 1 https://m.edsoo.ru/ff0d210c
BEIICCTBA http://him.1september.ru
ITonsaTtue o metomax bubmuorexa LIOK
2 OSHAHIA B XU 1 https://m.edsoo.ru/ff0d227e
http://maratakm.narod.ru
[IpakTnueckas padora Ne 1
«IIpaBuna paboTsI B
3 naé)opaTopfm U TIPUEMBI 1 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOpHBIM
000pyTOBaHUEM
4 YucTele BEecTBa U CMECH. 1 bubmmoreka [IOK
CriocoObI pa3aeicH s CMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bu6mmoreka [JOK
[IpUMEPE OUUCTKH https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
bubmuoreka [JOK
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c
http://him.1september.ru
XHUMHUYECKHE DIIEMEHTHI. bu6mmoreka [JOK
7 3HaKk# (CUMBOJIBI) 1 https://m.edsoo.ru/ff0d2be8
XUMHYECKUX AJIIEMEHTOB http://www. nanometer.ru



https://m.edsoo.ru/ff0d210c
http://him.1september.ru/
https://m.edsoo.ru/ff0d227e
http://maratakm.narod.ru/
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
http://him.1september.ru/
https://m.edsoo.ru/ff0d2be8
http://www/

[IpocTble U cnoxHbIE

bubnuoreka [IOK

8 semecTsa https://m.edsoo.ru/ff0d2a6c
http://ru.wikipedia.org/wiki/Xumus
9 ATOMHO-MOJIEKYIIIPHOE bubnuorexa [JOK
ydeHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BeIIEeCTB. XUMHUUECKas
10 q)onleyna. BanenTtHOCTB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX
3JICMEHTOB
OTHOCHUTENbHAS aTOMHAS bubnuorexa [JOK
11 Macca. OTHOCUTENbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsT Macca http://www. nanometer.ru
12 MaccoBas 1011 XUMHYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEIUHECHUU https://m.edso0.ru/ff0d350c
13 KomnuectBo Bemecrtna. bu6mmoreka [IOK
Mois. MomsipHas macca https://m.edsoo.ru/ff0d5230
o | e s
https://m.edsoo.ru/ff0d37fa
peakims
[Ipu3Haku u ycnoBus
15 HII))OTeKaHI/IH ))(II/IMI/I‘IGCKI/IX bubmmorexa IOK
. https://m.edsoo.ru/ff0d3al16
peakmuit
3aKOH COXpaHEHUsI MacChl bubnuoreka [JOK
16 BEIIEeCTB. XUMUYECKUE https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS http://ru.wikipedia.org/wiki/Xumust
17 Brrunciaenus KonuyuecTna, bu6mmoreka [JOK

MacCChbl B€IICCTBA 110

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
http://www/
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
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://m.edsoo.ru/ff0d5708

YPaBHCHHUAM XUMHNYCCKUX
peakuui

Krnaccudukarnus XuMHYECKUX
peakiuii (CoeTuHeHus,

bu6mmoreka [IOK

18 pas3IoKEHNUs, 3aMEIIICHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIomoHOCOB —

19 YUEHBIN-3HIUKIIOTIEIUCT. bubnuorexa [JOK
Oo6o0meHre 1 https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3aIs 3HaHUH
KonTponbras padora Nel o

20 TeMe 1iBemeCTI:];a u bubmmorexa LOK

https://m.edsoo.ru/ff0d4290
XUMHYCCKUAC PEAKITHI
Bo3nyx — cMech ra3os.

21 Cocras Bo3ayxa. Kucnopon bu6mmoreka [IOK
— BIIEMEHT U TPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
du3nyecKre U XUMUYCCKUE
CBOMCTBA KHCJIOPOJIa

22 (peakiuun OKHCJII;Hi[m bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06
OKCHAaX
CriocoOslI mosryueHust BuGmorexa OK

23 KHCIIOPOJLa B J1a00paTOpHH I https://m.edsoo.ru/ff0d497a
HPOMBIILICHHOCTH. http://www. nanometer.ru
[Ipumenenue kucnopoaa
TernnoBoi av(b(beKT BuGmiorexa 1IOK

24 XUMUYECKON pPeaKuu,

MMOHATHUC O TCPMOXUMHUUYCCKOM

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
http://www/
https://m.edsoo.ru/ff0d4790

ypaBHEHUH, FK30- U
SHIOTEPMUUECKHUX PEAKIUAX

TornmmBo (HedTh, yroib u
MeTaH). 3arpsi3HeHue

bu6mmoreka [IOK

25 BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
HpaKTIEJeCKa;I pabota Ne 3 o Butnorexa [OK

26 ZS;:I «rodyrerte i https://m.edsoo.ru/ff0d4ae2

PATIHE KHETIOPOAE, http://ru. wikipedia.org/wiki/Xms

W3YYCHHE €ro CBOMCTBY
Boaopon — sneMeHT u

27 Hp())IC”E)eHBeHIeCTBO. Bubnuorexa LIOK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupoe
DOu3nvecKrue U XUMUYECKHE bubmmoreka [IOK

28 CBOWCTBA BOJOPO/IA. https://m.edsoo.ru/ff0d4dd0
[TpumMenenue BoopoIa http://him.1september.ru

29 [ToHsaTHE O KHCITIOTaX U COJISIX Bubnuorexa LIOK

https://m.edsoo.ru/ffod50d2

30 CrocoObl Mmoy4eHust bubnuoreka [[OK
BOJIOPO/Ia B JIaOOPaTOpUH https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o

31 teMe «llonyuenue u bubnuorexa [IOK
cobupaHme BOJ0OPOIa, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBONCTBY»

39 MonspHblii 00BEM ra30B. bubnuorexa [IOK
3akoH ABOTapo https://m.edsoo.ru/ff0d542e

33 Brruncienus o0bEma, bu6mmoreka [JOK

KOJIHNYCCTBA BEIICCTBA ra3a 110

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
http://him.1september.ru/
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY

Beruucnenus 00EMOB ra3os
110 ypaBHeHI/IIO peaKHI/II/I Ha

bu6mmoreka [IOK

34 OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUM T'a30B
dOu3nyecKre 1 XUMUIECKUE Bubmrorexa LIOK
35 CBOHCTEA BOBI https://m.edsoo.ru/ff0d587a
http://him.1september.ru
CocraB ocHoBauuil. [lonsTue Bu6amorexa [IOK
36 06 mHAMKATOpAX https://m.edsoo.ru/ff0d59e2
http://ru.wikipedia.org/wiki/Xumus
Bona kak pactBoputens.
Hacsimennbie u
37 HeHaCIIJjImeHHLIe PacTBOPBIL. Bubnuorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEllecTsa B
pacTBope
[IpakTruueckas padota Ne 5 o
teme «IIpuroroBienue
38 paCTBOp(];)B C OTIpeACIIEHHOM bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA»
KonTpoinbHas padora Ne2 1o
39 TEME liKchoplz)ﬂ. Bomopos. bubmmorexa [JOK
https://m.edsoo.ru/ff0d6342
Bopa»
OKcupl: cocTas, BuGmorexa 1IOK
40 KIaccuguKanus,

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
http://him.1september.ru/
https://m.edsoo.ru/ff0d59e2
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tonyyenue u xumMmu4eckue
CBOMCTBA KHCJIOTHEIX,

bubnuoreka [IOK

41 OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,

42 KJIacCU(UKAIUS Bubmrotexa LIOK

’ https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

43 [Tonyyenue n xumMmu4eckue bubnuorexa [JOK
CBOWCTBA OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
KwucmoTsr: cocTas,

44 Kiaccuukanus bubmmorexa LOK

’ https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa

45 [Tonyyenue u xumMmu4eckue bubnuoreka [IOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeprne): 5 Bubauroreka IIOK

46 EzreHmaTypa’ CHOCODH https://m.edso0.ru/00ad9474

EI%HM’ XAMHACCKHE http://him.1september.ru

CBOMCTBA
[IpakTrueckas pabota Ne 6.
Pemenne

47 AKCIEPUMEHTAIBHBIX 3a]1a4 bu6mmoreka [JOK
o Teme «OCHOBHBIE KIJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKHX
COEUHEHUI
I'enetnueckas CBSI3b MEXKIY BuGmorexa LIOK

48 KJIaCCaMH HEOPraHUYECKUX

COEIMHEHUN

https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
http://him.1september.ru/
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

O06o001IEHNE U

bubnuoreka [IOK

49 CHCTEMAaTH3aI[1s 3HAHUMA https://m.edsoo.ru/00ad9ch2
KonTtposnsHast padota Ne3 mo

50 teme "OCHOBHBIE KJIACCHI bu6mmoreka [IOK
HEOPraHUYeCKUX https://m.edsoo.ru/00ad9ela
coeauHeHm"
[IepBbie ONBITKH

51 KJIacCU(PHUKAIIUA XUMUYECKUX bubnuotexa [JOK
aneMeHToB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOJHBIX DJIEMEHTOB
[Tepronnueckuii 3aKOH U

59 [lepuoauueckas cucrema bubnuoreka [JOK
XUMHYeCcKuX 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
TTepuoEL, rpymsI bu6mmoreka [IOK

53 Hoﬂrpynn’m ’ https://m.edsoo.ru/00ada52c

http://ru.wikipedia.org/wiki/Xumus

Crpoenue atromoB. CocTaB bubmmorexa LIOK

54 arommIx sep. H30ToME! https://m.edsoo.ru/00ada342

’ http://him.1september.ru

CtpoeHue AIeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMCHTOB
[Tepuoanueckoit cuctemsl /1.

55 . MenneneeBa bu6mmoreka [JOK

https://m.edsoo.ru/00ada6hc



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://m.edsoo.ru/00ada342
http://him.1september.ru/
https://m.edsoo.ru/00ada6bc

XapakTepucruka
XMMHUYECKOT'O JIEMEHTA I10

56 €ro IMOJIOXKEHHUIO B bubmmorexa HOK
. https://m.edsoo.ru/00ada824
IIepnoaunueckoii cucreme /1.
N. MenpeneeBa
3nauenue [lepuoanueckoro
3aKOHa IJId pa3BUTHUA HAYKU U
57 npaKTme. )i) n. MeHnleeB bubmmorexa [JOK
. https://m.edsoo.ru/00ada96e
— YUCHbIX, I€aaror u
TpaXKIaHUH
DIIEKTPOOTPHIIATEILHOCTD
58 aTOMOI; XI/II\%I)I/I‘—I;[eCKI/IX Bu6amorexa [IOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HMonnas xumMu4deckas CBsI3b Bubnuorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuorexa [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnuoreka [JOK
XMMMYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKHCICHHS https://m.edsoo.ru/00adae28
http://him.1september.ru
OkucauTenbHO- Bubmmorexa LIOK
63 BOCCTAHOBHTEBHEIE PEAKIUT https://m.edsoo.ru/00adb076
http://ru.wikipedia.org/wiki/Xumus
64 Oxkucnaurenu u bubmuoreka [JOK

BOCCTAHOBHUTCIIN

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
http://him.1september.ru/
https://m.edsoo.ru/00adb076
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://m.edsoo.ru/00adb076

KonTtponsnas padota Ne4 mo

bubnuoreka [IOK

. 1
65 reme «CTpoeHue atoma https://m.edso0.ru/00adb486
XUMHUUYECKAS CBA3HY»
ypey https://m.edso0.ru/00adb33c
KJiacca
o | m— |
p P https://m.edso0.ru/00ad9ch?2
KJiacca
68 Wrorosslii ypok 1o Kypcy 1 bubnuoreka [IOK
XAMHAM 8 Kjacca https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

10 ITTPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
I1 i .
Hepmosicekan crerevia biorera L1OK
1 xnﬁmi{cmx semerron JI, 1 1 https://m.edsoo.ru/00adb59e
o http://www.school2.kubannet.ru
MenneneeBa
3
2 N 1 https://m.edsoo.ru/00adb6b6
P P http://www.school2.kubannet.ru
MepUOI0B
Kn
3 HO;Z?;(?:;M:M " 1 bu6moreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEILEeCTB
Bunel xumMmuueckou CBA3U U bu6moreka [IOK
4 THUIIBI KPUCTAITHYCCKUX 1 https://m.edsoo.ru/00adbac6
peméTox http://him.1september.ru
Kontponbras padorta Nel no
I1
5 TEMe « OBTOpeHHeuH 1 1 http://classchem.narod.ru
yriayOJieHrne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay
K
peaitt P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
7 ITonsaTHE O CKOpOCTH 1 bubnuorexa [IOK

XHUMHUYECKOU pCaKkuuu.

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
http://www.school2.kubannet.ru/
https://m.edsoo.ru/00adb6b6
http://www.school2.kubannet.ru/
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
http://him.1september.ru/
http://classchem.narod.ru/
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

ITonsaTre 0 TOMOTeHHBIX U
TCTCPOTCHHBIX PCAKIUAX

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bu6mmoreka [IOK

8 XAMHUYECKON peaKiuu u https://m.edsoo.ru/00adc28c
TTOJIOKEHNE XUMHIECKOTO
paBHOBECHs
9 OKHCIUTENTHHO- bubnuotexa [JOK
BOCCTAHOBHUTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUUECCKOM
10 nncfounauHHPCMm)HHe 51 bubmorexa OK
https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKIuit Bubnuorexa LIOK
https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT
1 OCHOBaHHUI B CBETE
12 MpeACTaBICHUI 00 bubmotexa [JOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON
JIACCOINAIIAH
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHHUI 00 bu6mmoreka [JOK
SIIEKTPOJIUTHYECKOM https://m.edsoo.ru/00add8b2
JIACCOLINAIIAH
. bu6mmoreka [JOK
14 ITonsTHE 0 THAPONIM3E COIEH

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

O0001IEeHUE U CUCTEMATU3ALIUS

bubnuoreka [IOK

15 SHAH https://m.edsoo.ru/00addd12
http://him.1september.ru
y TE:II:IZ;ZCKM pabota Ne 1. BuGmorexa LK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 331249
Kontponbnas padoTta No2 no
17 TeMe «DIIEKTPOJINTUYECKast bubnuorexa [JOK
JICCOIHaIs. XUMHAYECKHE https://m.edsoo.ru/00addecO
peaKkIiu B paCTBOPAX»
OO0mas xapakKTepuCTHKa
18 ranI(])lreHOBI.) XHMqueCKHe Bubnmorexa [IOK
. https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
XnopoBogopoa. Comnsanas
19 KHCIIOTa, XUMUYECKHUE bu6moreka [IOK
CBOWCTBA, MMOJTyYECHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTruueckas pabota Ne 2 o
20 teme «llostydeHue consaHoM bubnuoreka [JOK
KHCJIOTBI, M3y4eHHUE e https://m.edsoo.ru/00ade348
CBOMCTB»
Boruncnenus o ypaBHEHUSIM
21 XUMHUUYECKUX PEaKIUi, eciu bu6mmoreka [JOK
OJIMH M3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
HU30BITKE
29 OO1as XxapakTepucTuKa bubnmoreka [JOK

snemMeHToB VIA-rpynms

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
http://him.1september.ru/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

AnnotpornHsie Moau(pUKanuu
cepsl. Haxoxienue cepsl u eé

bubmuoreka [IOK

23 COCMHEHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoJIopo/I, CTPOCHMUE,
24 (1)1/11;1/1116?1(1/11)6)11/1 XI/III:/II/IIIGCKI/IC Bubmrotexa LIOK
cBOHCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas
o5 KHCII0Ta, (PU3HUECKUE U bubnuorexa [JOK
XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JIe)KaIHe B OCHOBE
MIPOMBIIIICHHOTO CIIoco0a
26 nf))nyqum[ CEPHOM KUCJIOTHI. Bubnuorexa LIOK
https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)Karollen cpeibl
COCIMHCHUSIMU CEPBI
97 Brruucnenne MmaccoBoii 1oau bu6mmoreka [JOK
BBIX0/Ia IIPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
a1eMeHTOB VA-Tpymmel. A30T,
28 paCHpOCTpaHeHI/IIC)}];HHpI/Ipo,He bubmuorexa IOK
’ https://m.edsoo.ru/00adeea6
(hbM3UYECKUEe U XUMHUYECKUE
CBOICTBA
AMMHMaK, ero (bI/I’:’»’I/I‘{eCKI/Ie u BuGmiorexa 1IOK
29 XHMHYECKHE CBOMCTBA,

MOJIYYCHHUEC U IPUMCHCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[Ipaktuyeckas padora Ne 3 o

30 teme «llonydenne ammuaka Brbmiorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3yUYEHHE €ro CBOWCTBY
A3o0THas KHCHIOTAa, €€
31 ¢bu3nvecKkne 1 XUMHUECKUE Brbmiorexa LIOK
. https://m.edsoo.ru/00adf306
CBOWCTBa
Hcnonp3oBaHue HUTPATOB U
COJIEW AMMOHHSI B KA4ECTBE

39 MUHEpaJIbHBIX YI0OpEHUIH. bubnuorexa [JOK
XUMHYECKOE 3arps3HeHNE https://m.edsoo.ru/00adf518
OKpYKarollen cpeibl
COCIIMHEHUSIMH a30Ta
dochop. Oxcun pocdopa (V)

33 u pochopnas kucnoTa, bubnuorexa [JOK
bu3nyecKre 1 XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, MOJTYyYEHUE
Hcnonws3oBanue docdaToB B

34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [JOK
yao0peHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
VYraepo, pacipocTpaHEeHHUE B

35 npnpi;e[, gmﬂzecxﬁle u bubmuorexa LIOK

’ . https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOCTBA
Oxkcunpl yriaeposa, ux
(1)1/133111601(1/16 Y XUMHYCCKUEC BuGmorexa LIOK
36 CBOMCTBA. DKOJIOTMYECKUE

po0OJIEMbI, CBSI3aHHBIC C
okcuzioM yriepona (1V)

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



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

bubnuoreka [IOK

37 VYroapHas KUCJIOTa U €€ COJIU https://m.edso0.ru/00ae006¢c
http://him.1september.ru
[Ipaktuyeckas padora Ne 4 o
teme "llonydaenue
38 YFJIGKI/ICJIOI}“’: rasa. Bubmrotexa LIOK
https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 oprpaHquCKHx BeIlleCTBaX Kak bubmrorexa LIOK
https://m.edsoo.ru/00ae054e
0 COEIMHEHUSIX yriiepoa
40 Kpemuwuii u ero coenuHeHUst bubmmorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
A1 Pemenune skcnepuMeHTanbHbBIX bubnuorexa [JOK
3aa4 10 Teme «Bakueiimme https://m.edsoo.ru/00ae0bf2
HEMETaJUThl M KX COCTUHCHUSD)
KonTpoinbras padora Ne3 1o
42 TeMe I<)<Ba>1<HeI?II;JH/Ie HEMETaJIbI Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
1 UX COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIECMEHTOB —
MeTaJIoB. MeTainaeckas
43 CBSI3b U METaJINYECKas Bubmmorexa LIOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas perIéTKa.
du3nyeckue CBOMCTBA
METAaJJIOB
44 XHUMHYECKHE CBOMCTBA bu6mmoreka [JOK

MCTAJlIIOB.

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae006c
http://him.1september.ru/
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

DIEKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

OOmire cnocoObl MOTyYeHUs
meTtaioB. CIiiaBel.
BI)I‘-II/ICJIGHI/UI 10 ypaBHeHI/IﬂM

bu6mmoreka [IOK

45 XUMHUUYECKHX PEaKLUil, ecliu https://m.edsoo.ru/00ae1156
OJIVH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UU bubnuorexa [JOK
METaJlJIOB https://m.edsoo.ru/00ae1278
bu6moreka [IOK
41 Wenowie MeTamb! https://m.edsoo.ru/00ae14b2
OxcHIBI U THIPOKCH]IBI HATPHS bubmmorexa LOK
48 T KT https://m.edsoo.ru/00ael14b2
http://him.1september.ru
[llerouyHO3eMETBbHBIC METAILTBI
— KaJIbIIMHA ¥ MarHui
49 bubnuoreka [JOK

https://m.edsoo.ru/00ae15e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
http://him.1september.ru/
https://m.edsoo.ru/00ae15e8

Baxkneiinme coefuHEHUS

bubnuoreka [IOK

50 KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 060611}6}[“6 1 cHeTeMaTHEatA http://him.1september.ru
3HAHUHN
52 JKécTkocTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [{OK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o
53 TGII)VIG ")KéCTKOCI?FB BOJBI U bubmmorexa [TOK
N " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUs
. bu6mmnoreka IIOK
>4 ATioMIHiif https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCH/IA bubnuoreka [JOK
Y THIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> Keneso https://m.edsoo.ru/00ae1d86
OKcuapl, THAPOKCUABI U COTIU bubamorexa LHOK
57 xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
http://him.1september.ru
58 O6O6erHHe 1 CHETEMATH3ALI http://him.1september.ru
3HAaHUU
[IpakTuueckas paborta Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubnuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCAUHCHUSD
Brruncnenus no ypaBHeHUSIM
60 XUMHUUYECKUX PEAKLIUH, €CIIU bu6mmoreka [JOK

OJIUH U3 pCArcHTOB JIaH B
HU30BITKE HITH COACPIKUT

https://m.edsoo.ru/00ae1750



https://m.edsoo.ru/00ae15e8
http://him.1september.ru/
https://m.edsoo.ru/00ae1886
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
http://him.1september.ru/
http://him.1september.ru/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

npuMecH. Beruucnenus
MacCOBOM JJOJIM BBIXOJa
MPOAYKTA pEaKIINU

O0001IEHHE U CUCTEMATU3ALIUS

61 . 1 http://www.chemnet.ru
3HAHUKN
KontponbHas paborta Ne4 1o
62 TeMe iBamHeﬁI;HHe METaIbl U 1 http://wW'Chemnet'ru
http://him.1september.ru
WX COSTUHCHUS
BeniecTBa u marepuainel B bubnuotexa [JOK
63 [IOBCEIHEBHOM KU3HA 1 https://m.edsoo0.ru/00ae3f50
YeaoBeKa http://him.1september.ru
XHWMHYECKOE 3arps3HEHUE bubmmorexa LIOK
64 oKpysKatomeli cpee! 1 https://m.edsoo.ru/00ae4270
http://him.1september.ru
Posib xuMuu B pernieHun Bubnuorexa LIOK
65 SKONOTHHECKITX POGITEM 1 https://m.edsoo.ru/00ae4270
http://him.1september.ru
O06o00IIeHNE U CHCTEMATH3aLIHs
66 3HaHI/I;l 0 KypCy XUMHH 9 ) 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae0d0a
Kiacca
67 Hroropas koHTpoJIbHAs paboTa 1 bubnuoreka [JOK
3a Kypc XuMuH 9 Kiaacca https://m.edsoo.ru/00adb33c
68 HToroBslii ypok 1o Kypcy 1 bubnuorexa [IOK
Xumun 9 Kaacca https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



http://www.chemnet.ru/
http://www.chemnet.ru/
http://him.1september.ru/
https://m.edsoo.ru/00ae3f50
http://him.1september.ru/
https://m.edsoo.ru/00ae4270
http://him.1september.ru/
https://m.edsoo.ru/00ae4270
http://him.1september.ru/
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

8 KJIACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3maarensctBo «IIpocBemnienue;,
Beenure cBOM BapuaHT:

9 KJIACC

Xumus. 9 knace/Pymsuruc I'.E., ®enpaman @.1°., Akunoneproe odmectBo «M3marensctBo «IIpocBemenne;,
BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

8 KJIACC

I'apa H. H. Xumus : ypoku B 8 kiacce : mocooue Juist yauTess /

H. H. T'apa. — 2-e u3x., nepepad. — M. : [IpocBemenue, 2014.

I'apa H.H. Xumus. 3agaunuk ¢ nomomHUKoM. - M.: [Tpocsemienne, 2014.
XuMus noypouHble Tianbl 8 kiace 1o yueoHuky Pymasutuc I'.E., ®enpaman O.I'.

A. bopoBckux 3aueTHble paboThl 10 XUuMUU K yueOHuky Pym3utuca "Xumus 8 kinacc" M. M3aarenscTBo
"Ox3amen", 2019

9 KJIACC

l'apa H. H.

['20 Xumus : ypoku B 9 kimacce : mocodue st yauresns /

H. H. I'apa. — 2-e u3x., nepepad. — M. : [Ipocsemenne, 2014.

XuMHus IOypOoYHBIe TUTaHbl 8 Kinacc no yueoHuky Pymsutuc I'.E., ®enpaman O.I'.

A. bopoBckux 3aueTHbie pabOThI 10 XUMHH K yueOHUKY Pym3utuca "Xumus 9 kinacc" M. U3garenbcTBo
"Ox3amen", 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KVIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

9 KJIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/






