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1. HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTENbHON MPOrpaMMbl 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 Ja€T TMPEICTABICHHE O WENsAX, OOmel crpaTeruu OOy4eHus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPpUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUPOBaHHUE TIO pa3zieiaM M TeMaM MPOTrpaMMEbl 10 XUMUH, OTIPeAesieT KOJTMIECTBEHHbIC
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEMYIO TIOCIEeI0BATEIbHOCTD H3YIEeHUS
XAMUHU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCsI, ONIPEIEIIeT BO3MOKHOCTH MPEMETA IS peaTi3aliiu
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-TTO3HABATEIHHOHN IEATEILHOCTH
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
MIPE/ICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOIMU BEIIECTB B MPHUPOJIE, O MyTAX
peuieHus TH0OANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEN Ui caMOPa3BUTHSI 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 YMEHUH, HEOOXOJUMBIX KaK B [IOBCEAHEBHOW JKM3HHM, TaK U B
npodeccruoHabHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTIO
B3TJIsa HA €IUHCTBO MPUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

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

JlaHHble HampaBlieHUs B OOy4eHUM XMMHUHU 00eCmeuuBaroTcCs crenupuKoil coaepkaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISETCS MeJaroruuecky aJanTupOBaHHBIM OTpaXKeHHEM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHI XMMUH, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM 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 3T 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 pacCMaTpUBAIOTCA Ha OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MPUMEHEHUSI U TIOJyUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS 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 N3yUeHHBIX yUeOHbIX peaAMETOB: «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 MHPOBOW KyJIbTYphl. 3aJaya y4eOHOTO NpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
IPUOOLIEHUN K HAyYHBIM METOJIaM MO3HaHMsI IPU U3yYEHUH BEIECTB U XMMUYECKHUX pEaKIHii, 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 OOIIEro oOpa3oBaHUS Ba)KHOE 3HAUYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

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

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX HPUOOPETEHUI0 OO0YYarOUIMMMCS OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
qucie YMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY/KAIOIIET0 MUPA, UCTIOJIb3YsI 3HAHUS U OTIBIT,
MIOJIydeHHBIE MPU WU3YYEHUHM XHMUH, NMPUMEHATh UX MPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHHe y 00Y4aIOUINXCS T'YMAaHUCTUYECKUX OTHOIIEHUH, MOHUMaHHs IEHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OOr11iee YMCIIO YacOB, OTBEACHHBIX JJIS M3YYCHHS XHMHUHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaiseT 136 yacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



2. COAEP)XAHME OBYYEHUS

8 KUJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HaykK. Teina u
BemiecTBa. Du3nueckue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsiHUE BeriecTB. [lonsTre 0 MeTogax
no3HaHus B Xxumuu. Yucteie BemecTBa U cMecH. CrocoObl pa3ieiieHus CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U cnoXKHBIE BeHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckasi popmyrna. BaneHTHOCT aTOMOB XUMHUECKHUX DJIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsApHAas macca.
MaccoBas 10JIsI XHMHYECKOT'0 3JIEMEHTA B COCIUHEHUH,

KonnuecTto Bemecta. Moisib. MonsipHas macca. B3auMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

@uU3NYEeCKME W XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHEeHUs. Knaccupukamms XUMUIECKUX PeaKIuid
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIaOpaTopuu M MpuUéMamu
oOpareHuss ¢ J1abopaTopHbIM OO0OpPYIOBAaHMEM, M3yU€HHWE W OMHCaHWE (PU3NUECKHX CBOMNCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBAHUE METHOM MPOBOJIOKH, B3aUMOICUCTBHE MeJIa C KUCIIOTON) SIBJICHHUM, HAOIIOICHUE U
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKIuil (pa3ioKeHue caxapa, B3auMoICHCTBHE
CEPHOM KHUCJIOTHI C XJOpUIAOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Kelie3a ¢ pacTBopoM coiu Menu (1), uzydenue crmocoboB pa3aeineHus: CMECei:
C TIOMONIBIO MarHuTta, (QWIbTpOBAaHWE, BBHIMAPUBAHUE, JTUCTHUIUIAIMSA, Xpomarorpadus,
MPOBEJACHUE OYKMCTKH MOBAPEHHOM COJIM, HAOIIOJCHUE W OINMCAHHUE PE3yIbTaTOB IMPOBEIACHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHMS MAacChl, CO3JaHUE MOJEJCH MOJIeKYJ
(IIapocTepIKHEBBIX).

Baxueiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3gyx — cmech razos. CocrtaB Boznyxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B npupoje, pu3ndeckue 1 XMMHUECKHE CBOMCTBA (PEaKIMM TOPEHUS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JlabopaToOpHH U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHUCJI0pO/Ia.

TemmoBoit »hdekT XUMHUECKON peaknuH, TEPMOXUMHUYECKHUE YPaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO3]yXa, YCUJICHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOT'O CIIOSL.

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

MonsipHblii 00bEM ra30B. Pacuérbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



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

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu0B. DU3nUECcKre U XMMUYECKHUE CBOICTBA OKcHI0B. [lomyueHne okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus xkucinor. Homenkinatypa kucnot. OU3NUecKue M XUMHUIECKUE
cBoiicTBa kucaoT. P akruBHoctu metamuioB H. H. bekerosa. [Tonyuenne Kucior.

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

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHHs ropeHus (mokapa), 03HaAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4Ye€HHE, cOoOMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIIEZJIOBAHHE OCOOEHHOCTEW PAacCTBOPEHHUS BEIIECTB C Pa3IMYHOW PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHNEe 00pa3l0B HEOPraHMYECKUX BELIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIU3alny, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METaJlIa IPYyruM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XUMHU4YecKas ¢BsA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

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

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux aviemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmel [leprogudeckoil CUCTEMBI
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. Dusnyeckuii CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI FIEMEHTA.

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. Menaeneena.

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
OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIINI (TOpEeHUE, PEAKIIUK PA3JIOKEHHS, 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, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, onocdepa.

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. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHJABl XHUMHYECKOW CBS3M. THIBI KPUCTAUIMUECKHX PEIIETOK,
3aBHCHMOCTB CBOMCTB BEIIIECTBA OT THIA KPUCTAIUTHYCCKON PEIIETKH M BUa XUMHUYECKOW CBSI3U.

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, MO TEIIOBOMY 3G (HEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, MO O0paTUMOCTH, IO YyYacTHIO KaTainuzaTopa). OK30- H
SHIAOTEPMHUYECKHUE PEAKI[UU, TEPMOXUMUYECKNE 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, BIUAIONINE HA CKOPOCTh XUMHUYECKOM
pEeaKLMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHUS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YpPaBHEHUHM OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHIEM METO/1a MJIEKTPOHHOTO OanaHca.



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

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

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca TUCCOLUALUU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHHE Ta3a, 0Opa3oBaHHE BOJbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI 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 TajoreHoB. OcCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopond. ComsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJydeHHUE,
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 KUCJIOTHBIX OKCHIOB. CepHas KuCIoTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBa
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a Moy4eHUs: CEpHOM KUCIOTHI. [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/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWe B Npupojae, (Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro GU3NUYECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHHE OKpYyXKarolleld 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. VcmonszoBanue ¢ocdaTtoB B KadecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMU4ecknue cBoiictBa. Ancopomust. KpyroBopot yriiepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
TUIO0TE3a INI00aJbHOrO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIN 3PQeKT. YroyibHas KUCIOTa U €€
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-uoHbI. Mcnonp30Banue kKapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
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 IpoMbllIeHHOCTH. [loHsTHE O OMOJIOTHYECKH BaKHBIX BELIECTBaX: jKHUpax, Oeykax,
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 mnpencrasieHuss o6 okcuge kpemuHus (I1V) u
KpeMHUueBoil kucnote. CUIIMKATHI, UX MCTIOJIb30BaHNUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [IpoGiembl
0€301MacHOTO UCMOIb30BaHUS 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 COEAWHEHUH (BO3MOXHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydeHHE XUMUYECKUX CBOWMCTB pa30aBiICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BUACOMATEPUAIOB), 00pa3aMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHAIIOB), M3Y4YE€HUE MOJENeH KpUCTAJUIMYECKUX peméToK anmasza, rpadura,
¢bynnepeHa, 03HaKOMJICHHE € MPOLECCOM aACcOPOIMU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTUBOra3a, MojiyueHue, CooupaHue, paclo3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MpOBEIEeHHE KauyeCTBEHHBIX peakiuil Ha KapOOHAaT M CHUJIMKAaT-HOHBI U
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
IIPOMBIIIJIEHHOCTH, PEILIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeine HeMeTabl U UX
COEIUHEHUS.

MeTtaniibl M X COeIMHECHUS

OO11ast XapakTepUCTUKA XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOKEHUS
B [lepuomnueckoit cucreme xumudeckux snemeHToB . 1. MeHaeneeBa U CTpOEHHs aTOMOB.



Crpoenue metaynoB. Metamnueckas CBsS3b M METaUIMYECKas KPUCTAJUIMYECKas pPEIIETKa.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MeTayuioB. O0mue crnoco0bl NOTy4YeHus: MeTauioB. [IoHATHE O KOPPO3HH METAJUIOB, OCHOBHBIE
cnocoObl 3alMThl UX OT Koppo3ud. CrutaBbl (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) U HUX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaxOXJIEHHE B npupoje. Puznyeckue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCU Il HATPpUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[Ieno4yHO3EMENBHBIE METAIUIBI MATHUN U KaJIBIUIL: 1TOJI0KEeHKE B [leproanueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
@uU3NYECKUEe U XUMHUYECKUE CBOMCTBAa MarHusl M KajblUs. BaxkHellnme COeIMHEHUS KalblUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUSL.

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

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
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 PEaKIMi Ha MOHBI: MarHus, KalblUs, aTIOMUHUS, [IMHKa, 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 THJIPOKCUJIA aJTIOMUHMS U THIPOKCH/IA IMHKA, PEICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

X¥MHUSA U OKpYKAaIIas cpena

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

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHKE KaK OOINX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CHUHTE3, KIacCHU(HUKAIUs, MEePHUOJUIHOCTh, HAONIONEHUE, OHKCIEPUMEHT, MOJACITUPOBAHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIUJ, W30TOIbI,
PaaOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘-IeCKI/If/'I 3apsnm, IIPOBOJHUKH, MOJIYIIPOBOJAHHKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTAILTUYECKAs PEIIETKA, CIIIaBbl, (U3NICCKUE BETHUUHBI, CTUHUITBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

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

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



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  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, MOHUMAHUS 3HAYCHUS XMMHYECKOW HAyKH 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
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI EATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIILHBIX 33134,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHHE M IIOCTYITKH CBOMX TOBAPHIIEH C IO3UIIUH HPABCTBEHHBIX U PABOBBIX
HOPM C y4ETOM OCO3HaHHMsI MOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBIIIOIINE OCHOBY IS
HNOHMMAaHUS CYIHOCTH HAYYHO!H KapTHHBI MUPA, TIPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SX YENIOBEKA C MPUPOIHON CPEoil, O PO XUMHU B O3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IOJYYCHHE HOBBIX 3HAHMH MO XHMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEpPaTypOH, NOCTYHMHBIMH TEXHHYECKHMHU CpPEICTBaAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

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€30TMacHOCTH IPU 0OpaLICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealbHOM JKU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3ynbTaTtaM TPYyI0BOU AEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTB aJIalITUPOBATHCS B MPO(ECCHOHAIBHON CPeae;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0POBOr0 U Oe3omacHoro obdpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U TICHXMUYECKOMY 370pPOBBIO,
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 U3YYEHUH XUMUH, JIs peLIeHHs 3a]1a4,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMYECKOTO MBIIIJIEHNS, YMEHHUSI PYKOBOJICTBOBATHCSA UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHaYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsSTUBHBIE), KOTOpble 00ecneurnBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUICHHS IIPU OCBOCHUU 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 KPUTEPHH 15 KIacCU(PUKAIIUU XUMHUYECKHUX BEIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHATH B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHBIE U METalpeaMETHbIE),
CHUMBOJIMUECKHE (3HAKOBbIE) MOJEIH, HCIOJb3yeMble B XHMMH, NMPEOOpa3OBBIBATH IIHPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XMUMUYECKUHN 3HAK (CHUMBOJ JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU peHIeHnd 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
IIPOTUBOPEUUS B U3yUaEMBIX IPOLIECCAX U SBICHUAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



yYMEHHE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUSA, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpEeTEHNE OTbITA MO IUIAHUPOBAHUIO, OPraHW3AIlMM M TPOBEIACHHUIO YYCHHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM TMPEICTABIICHHSI, TTOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKaHUs, CITPaBOYHBIC ITOCOOUs, pecypchl IHTepHETa), 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 THUIMA, MPHOOPETEHHE OIbITa B 00JaCTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4d HECIIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
NeSITeIbHOCTH MHPOPMAIIHUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPYKAOUIEH MPUPOIHON 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 TIPEACTABISATh NOJyYEHHBIE PE3YIbTaThl T03HABATEIBHON JESITELHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHUYECTBAa CO CBEPCTHMKAMHM B COBMECTHOI IMO3HABATEIbHOU U
UCCIIEIOBATENIbCKON JEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHAILIMS COBMECTHBIX ACHCTBUIA, OTIpeelieHne KPUTEPHEB M0 OI[CHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JesITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, 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, MMpEJiaraeéMble B YCIOBUH 3aJIJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOi pabodeld TPOrpaMMOi, BBIIEISIOT: OCBOCHHBIC



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

MHTEPIpPETANH, TPE0OPa30BAHHUIO U IPUMEHEHHUIO B PA3IMYHbBIX YUEOHBIX U HOBBIX CHUTYaIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HMOHSITHUNA: aTOM, MOJIEKYyJa, XUMHUYECKUN
JJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BEIIEeCTBO, CMeChb (OJHOpOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JIs XUMUYECKOTO IEMEHTa
B COEIMHEHHM, MOJISIpHBIA O00BEM, OKCHA, KUCIOTA, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
ANIEKTPOHHBIA CJIOM aToMma, aToMHas OpOMTa b, pajuyc aromMa, XUMHUYECKasl CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHUX MOHATUNH M NPUMEHSATH ITH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

WCIO0JIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMyJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

ONpeNeNaTh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHMsI DJIEMEHTOB B OMHApHBIX COEJUHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MennaeneeBa: 1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKUX DJJIEMEHTOB OT MX
noynokeHus B llepnonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

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

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (IO YUCIy M COCTaBy y4YacCTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEMJIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, NPOBOIUTH PACYETHI IO YPABHEHUIO XUMHUECKON PEaKLnN;



MIPUMEHSATh OCHOBHBIEC OTIEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKUX PEAKLIUH,
€CTECTBCHHO-HAYYHBIE METO bl TIO3HAHUS — HAOIIOICHNE, I3MEPEHHE, MOJICIIUPOBAHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM U  J1abOpaTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOJTHEHHIO TJa00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4CHHUIO U
coOupaHuio Ta3000pa3HBIX BEMECTB (BOAOpPOJa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJANTH XUMHYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH 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 CMBIC OCHOBHBIX XHMHUYECKUX TMOHATUN: XUMUYECKHH AJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIN 00BEM, PacTBOpP, NEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTpOnus, amM(pOTepHOCTb, XUMHUYECKas CBSI3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITHH W HPUMEHATH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTPEeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAAJICKHOCTh BELIECTB K OMPEACIIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJI XUMUYECKOHW CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpaX HEOPraHUYECKUX COCNMHEHUMN, THII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoaudeckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro IOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuoaundeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IMOHATHUSA «IJIaBHas mnoxarpynmna (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,
oO11ee YMciIo AIEKTPOHOB U PAaCHpeeIeHHe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBICHATH
o0mye 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB 3JEMEHTOB M HUX COEIUHEHUI B
IIpezienax MajbIX EPUOJIOB U IVIABHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMPOBATh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XMMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIMIECTB, MOATBEPKAAs ONMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBEPXKAAIONINX CYIIECTBOBAHHE TE€HETHYECKOW CBS3M MEXKIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

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

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKOW PEaKIny;

coONMOaTh TpaBHWJA IIOJIb30BAHHS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHUIoO ra3000pa3HBIX BEIIECTB (AMMHAKa 1 YIIIEKHUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIg M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX pEaKIUH, eCTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



4. TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoakmpie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI 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
21 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.edsoo.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 JMeMCHTOR /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.edsoo.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

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI 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-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | e[
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 evertron VA pymi. Awor dochopu | 7 ;| BrGworeloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
o | e , | 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

Pazgen 3. MeTa/uIbl M UX COeANHEHUS

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

5. ITIOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabnbie | I[IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoThI padoTsl pecypchl
[Iepnoanueckuil 3aK0H.

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

2 CBOICTB X]I;/)IMI/I‘-IeCKI/IX AJIEMEHTOB 1 bubamorexa LOK

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

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

4 Bunn xuMuueckoil CBSI3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3J/iejioB
Kypca 8 Kiacca»

Knaccudukanus XuMAYeCKUX
6 peaxung 1o ;IaBJ'II/I‘IHBIM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IToHaTHE O CKOPOCTH XUMUYECKOU
7 peaKkiuu. HOH;II;I/Ie 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
Y TETePOTeHHBIX PEaKIUIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TlousiTe 0 XUMHUECKOM
paBHOBecuu. DaxkTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bubmmoreka [{OK

8 XUMHUYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHUCCKOM
10 I[Hccl:)ounaunn.pCHnLHme u bubmuorexa LIOK
https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI
11 HNonnble ypaBHEHUS peaKkui bubamorexa LOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHHI B CBETE
12 MpeACTaBICHUI 00 bubmorexa [IOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON
JIACCOLNAIIAH
XuUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bu6mmoreka [JOK
AIIEKTPOJIUTHYECCKOM https://m.edsoo.ru/00add8b2
JIUCCOLINAIIAH
14 [TonsaTHe o rumpoause coei bubmotexa [JOK
https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK

3HaHUHI

https://m.edsoo.ru/00addd12



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
https://m.edsoo.ru/00addd12

[Ipaktuyeckas padora Ne 1.

16 «Pemenne 3KCepuMEHTATBHBIX bubmmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a/1au»
KonTtposnsHas padota Ne2 mo Teme
17 «QNEKTpOoJInTUYECKAs bubnuorexa [JOK
arccomranus. XUMUIECKUe https://m.edsoo.ru/00addecQ
peaKIuy B pacTBOPax»
06
18 | rasorerion, Xintseckie bitGnorera LIOK
. ' https://m.edsoo.ru/00addfe2
CBOWCTBa Ha IIpUIMEpPE XJI0pa
X .C
19 KI/JII;IZ)OT]:Oii?p?qeciﬁ?iﬂoﬁcma Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
IT 6ota Ne 2
p | e
- . https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4eHHE €€ CBONCTBY
B
p | ommme—
PEATH, A https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE
99 OO6mras xapakTepucTuKa bubnmuorexa [JOK
aneMeHTOB VIA-rpymist https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(pUKALIUN
cepbl. HaxoxieHue cepsol U e€ bubnunoreka [JOK
23 .
COEMHEHUI B IPHPO/IE. https://m.edso0.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
CepoBosiopo1, CTpOCHHE, BuGmmorexa [OK
24 ¢bu3nyeckre 1 XUMHUYECKUE

CBOICTBA

https://m.edsoo.ru/00ade802



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
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢bu3nyecKkue 1 XUMHUECKUE Bubnmorexa HOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHUE
XHWMHUYECKUE PEAKLUH, JICIKALLNE
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a MmoJrydeHus: CepHOH bubnmoreka [JOK
KUCJIOTBI. XMMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU CEPBI
97 Brerancnenne MaccoBoit oym bubmmoreka [{OK
BBIXO/Ia TIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
a1eMeHTOB VA-Tpymmel. A30T,
28 pacnpOCTpaHeHHIe)};anHpone Bubnuorexa LIOK
’ https://m.edsoo.ru/00adeea6
(br3UYeCcCKre U XUMUYCCKHE
CBOICTBa
AMMuak, ero pusudeckue u
29 XUMHUYECKHUE CBOMCTBA Bubnuorexa LIOK
’ https://m.edsoo.ru/00adfo04
MOJTyYCHUE U IPUMEHEHUE
[Ipaktrueckas padota Ne 3 o
30 TepMe «Honyqelfne aMMHaKa bubmmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3YYEHHUE ero CBOMCTBY»
31 A3oTHas KucioTa, eé pusndecKkue bubnunoreka [JOK
U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U
32 COJIe aMMOHUS B KQ4ECTBE bubnmuoreka [JOK

MUHEPAIbHBIX YI0OpeHH.
XUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adf518



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
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

OKPYKarOLIEH CpeJIbl
COEIMHEHUSIMH a30Ta

docdop. Okenn pocdopa (V) u
dbocdopHas kucnora, GU3NICCKHUE

bubmmoreka [{OK

33 M XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Ucnonb3oBanue pocdaTtos B
34 Ka4yeCTBE MUHEPAIBHBIX bubnnorexa [JOK
ymoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu
Vruepon, pacpocTpaHeHHE B
35 HpI/IpI(:lI: gmnr;ecxl;e " Bubnuorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Okcuppl yriaeponaa, ux
M3UYECKUE U XUMUYECKUE
36 ?BoﬁCTBa. DKOJIOTHYeCKHUe bubamorexa LOK
https://m.edsoo.ru/00adfebe
MpoOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yriepona (1V)
37 VYroJibHAs KUCIOTA U €€ COJn bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas pabota Ne 4 o
38 teMe "llonydeHue yriekucioro bubnuoreka [IOK
raza. KauectBeHnnas peaxius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00 BuGmiorexa LIOK
39 OpraHMYECKHUX BEUIECTBAX KaK O

COCAMHCHUAX yIiiepoa

https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

bubmuoreka [JOK

40 Kpewinii 11 ero coenueis https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o reme «Bakneimme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COCTUHCHUS
KonTponbraas padota Ne3 o teme
42 «Ba)KII){eI?HHHe erMeTaJIJ'IBI 1 UX Bubmuotexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUSDY
OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJuIoB. MeTajinueckas CBs3b bubmuorexa [JOK
43
M MeTaJlITHYeCKast https://m.edsoo.ru/00ae103e
KpPUCTAJIUIMYECKAs PEIIETKA.
dusnvecKkue CBONCTBA METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUICCKUN PSIJT Bubnuorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6mme crnocoObl MOTyYCHUS
meTaioB. CiuiaBel. Berunciaenms
45 110 YpaBHEHUSIM XUMHYECKHUX Bubmmorexa LIOK
. https://m.edsoo.ru/00ael1156
peaKkIuii, eClii OJMH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [lenouHbIe METAILITBI bubmorexa LIOK

https://m.edsoo.ru/00ael14b2



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
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

Oxcupl ¥ THIPOKCUIBI HATPUSL U

bubmuoreka [JOK

48 KaJIust https://m.edsoo.ru/00ae14b2
49 [ler0uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMH U MarHUi https://m.edsoo.ru/00ae15e8
50 Baxkneiine coelMHEHUS bubmmoreka [{OK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 O6O6HUICHI/IG 1 CHCTeMaTH3aIns
3HAHUHN
59 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
53| one "ksammon somen e o bGmnotexa LIOK
e¢ yerpanemms” https://m.edsoo.ru/00aelae8
. Bbubanorexa IHIOK
>4 ATIOMHHHH https://m.edsg).ru/Oan1c64
55 AmMdoTepHbIe CBOWCTBA OKCHIIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
% Keneso https://m.eds;f).ru/Oan1d86
57 OKcupl, THAPOKCUIBI M COJIU bu6mmoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O606H}eHPIe A CUCTEMAaTU3ALIU
3HAHUM
[IpakTuueckas paborta Ne 7.
59 Pemrenne skcniepuMeEHTAIBHBIX bubnuorexa [IOK

3a11a4 110 TeMe «Baxueimune
METaJUIBI U UX COEIUHEHUS

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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
https://m.edsoo.ru/00ae3de8

BrrunciieHus o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH, €CIIU OJUH

60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COJICPXKHUT IpUMeCH. Boraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIU BBIX0J1a TIPOAYKTA
peakiuu

61 O06o01enre U cucTeMaTu3arus 1
3HAHUH
KonTponsnas pabora Ne4 no teme

62 «BakHeWIe MeTayuTbl B KX 1
COCTMHEHUSD)

63 BemectBa u matepuainsl B 1 bubnuoreka [IOK
[IOBCEIHEBHOM )XU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHNE bubmuorexa [JOK

64 . 1
OKPY KAroIel Cpe/ibl https://m.edsoo.ru/00ae4270

65 Posib xuMuu B perieHun 1 bubmuorexa [JOK
9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270

66 PeseprubIit ypok. O6001eHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ae0d0a

67 PesepBubIit ypok. O6001IeHNE 1 1 bubnmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBHsiit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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6. YUEBHO-METOJNYECKOE OBECHEYEHUE OGPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 9 ximacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKnoHepHOe
obmectBo «M3natenscTBO «lIpocBenienne

Pabouas teTpanp. Xumus. 9 xinacc

Xumus. [Iporpammsl 8-11 kinaccel. O.C. I'abpuensH

Xumus. JlocTKeHne MeTanpeAMETHBIX Pe3yIbTaTOB 00ydeHus. PeneHre nuTerpaTuBHBIX
yueOHBIX npobieM. 8-9 kiaccel: Metoanueckoe nocoodue / M.A. laranos, H.E. Ky3neunosa
Benrana-I'pag, 2022r

Xumus. [IpoBepounsie u koHTpoJbHbIE padoThl. O.C. I'abpuensn, I'.I". JIsicoBa MockBa

"[Ipoceemenne" 2023

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. Topa, H. H. Xumus. Ypoku B 9 kiacce : mocodue mist yautens / H. H. I'apa. - M. :
[Ipocsemienue, 2019. - 95 c.

2. 'opxoBenko, M. 10. Xumus. 9 knacc : moypounsie pa3padboTku k yaeOnukam / M. 1O.
I'opkosenko -M.: BAKO, 2004. - 368 c. - (B momor1s NKoJIbHOMY YYUTEIIO).

3. HacronpHas kaura yuurens xumuu / aBT.-cocT. H. H. I'apa, P. I'. IBanoBa, A. A.
Kapepuna. - M.: ACT : Actpens, 2012. - 190 c.

I'apa, H. H. Xumus: 3agauHuk ¢ «IIOMOIIHUKOMY. 8-9 Kiacchl : mocobue /Ui yJalmuxcs
obmie-obpasosar. yupexxaenuit / H. H. I'apa, H. . 'abpycesa. - M.: IIpocsemmenue, 2009. -
96 c.

2. l'apun, A. I1. Heoprannueckas XuMus B cXeMax, pUCyHKax, Tabnunax, popMmynax,
xumuue-ckux peakuusax / A. I1. Tapmun. - 2-e uzn., ucnp. u jgoi. - CII6.: Jlans, 2006. - 288
c.

3. I'yzeit, JI. C. Xumus. Bompocsl, 3aauu, ynpaxHenus. 8-9 ki. : yue0. mocoOue s



obmeoopa—3oBarenbHbIX yupexaenuii / JI. C. I'yzeit, P. I1. CypoBuesa. - M.: JIpoda, 2001.
- 288 c.: ui.

4. Jleencon, 1. A. 100 BOorrpocoB 1 OTBETOB 10 XUMUU: MaTEPUAIbI 1JIs IIKOJIbHBIX
pedeparoB, ¢pa KyJIbTaTUBHBIX 3aHATUN U CEMHUHAPOB : yueO. mocodue / 1. A. JleeHcoH. -
M. : ACT : Acrpens, 2002. -347 c.

I'apa, H. H. Xumus: 3agauHuk ¢ «IIOMOLIHUKOMY. 8-9 Ki1acchl : TocoOue /Ui yJaluxcst
obme-o6pasosart. yupexxaennii / H. H. I'apa, H. U. 'abpycesa. - M.: IIpocsemnienue, 2009. -
96 c.

2. Tapmnn, A. I1. Heopranuyeckas Xxumus B cXeMax, pUCyHKax, Tabiaumax, popmynax,
xuMude-ckux peaknusx / A. I1. [apmuH. - 2-e u3n., ucnp. u gom. - CI16.: Jlans, 2016. - 288
c.

3. I'yzeit, JI. C. Xumus. Bonpocsr, 3apaun, ynpaxHeHus. 8-9 k. : yued. mocodue s
obmeoOpa—3oBaTenbHbIX yupexaenunii / JI. C. I'yzeit, P. I1. Cyposuesa. - M.: [Ipoda, 2021.
- 288 c.: ni.

4. JIeencon, 1. A. 100 BOonmpocoB 1 OTBETOB MO XUMHUU: MAaTEPHUAIBI JJIs1 IIKOJIbHBIX
pedepaToB, ha"KyabTaTUBHBIX 3aHATHI U CEeMUHApOB : yueO. mocodue / U. A. JIeeHCOH. -
M. : ACT : Actpens, 2002. -347 c.

I'apa, H. H. Xumus: 3agaqauk ¢ «IIOMOITHUKOMY. 8-9 Kiacchl : MocoOue ISl yJaruxcs
obmie-obpasosar. yupexxaenuit / H. H. 'apa, H. . 'abpycesa. - M.: IIpocsemmenue, 2019. -
96 c.

2. l'apuun, A. I1. Heopranuueckas XuMus B cxemMax, pUCyHKax, Tabnunax, popmynax,
xumude-ckux peakiusax / A. I1. Tapumn. - 2-e uza., ucnp. u gomn. - CII6.: JIans, 2006. - 288
c.

3. I'yzeit, JI. C. Xumus. Bompocsl, 3aauu, ynpaxHeHus. 8-9 ki. : yue0. mocolue s

oOmmeobpa—3oBarenbHbIX yupexxaenuii / JI. C. T'yzeit, P. I1. CypoBuesa. - M.: [Ipoda, 2021.



- 288 c.: mi.
4. Jleencon, 1. A. 100 BonpocoB ¥ OTBETOB IO XMMHUU: MaT€pUaJIbI ISl IIKOJIbHBIX
pedeparoB, ¢pa KyJIbTaTUBHBIX 3aHATUNA U CEMHUHAPOB : yueO. mocodbue / 1. A. JleeHcoH. -

M. : ACT : Acrpens, 2002. -347 c.

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.http://www.mon.gov.ru-opunuaibHbIil caiiT MUHUCTEPCTBA 00pa30BaHUs M HAYKH
Poccniickoit ®enepann

2. http://www.edu.ru- deaepansusiii mopran «Poccuiickoe 00pa3oBaHHE»

3. http://window.edu.ru- uadopmarmonnas cuctema «EquHoe OKHO J0CTyIa K
00pa3oBaTeIbHBIM pecypcam»»

4.http://school-collection.edu.ru-Eaunas xomnexims 1iudpoBeIX 00pa3oBaTeIbHBIX
pecypcoB.

5. http://fcior.edu. ru-dbeaepanbubiii HEHTP HHOOPMAITMOHHO-00PA30BaTEIbHBIX PECYPCOB.
6. http://fipi.ru-denepanbHblii HHCTUTYT IEIArOrMYECKUX HCCIIEI0BAHMT.

7. http://www.ege.edu.ru-opunmanbHeiii HHOOPMAIIMOHHBIN TOPTAJ €AUHOTO

rocyaapCTBEHHOI'O 3K3aMCHa

Pecypchl AMCTaHIIMOHHOTO O0YUYCHUSI

1. http://www.eidos.ru — Ditroc-1IeHTp TUCTAHIIMOHHOTO 00pa30BaHMSI

2. http://www.km.ru/education - YueOHbie MaTepuaibl U cioBapu Ha caiite «Kupumt u
Medoauit»

3. http://school-collection.edu.ru/catalog/search - Enunas xomnexuus muadpoBeix



00pa3oBaTeNbHBIX PECYPCOB

4. http://window.edu.ru/window/ - eqnHOe OKHO J0CTYyIa K 00pa30BaTe/IbHBIM pecypcam
5. http://www.5ballov.ru/test - Tect 1151 aOUTYpHEHTOB 110 BCEMY IKOJILHOMY KYPCY XUMUH
6. http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHKaIIMOHHBIC BUKTOPUHBI 10
XUMHH Ha cepBepe BopoHeKCKOro yHuBepcUTeTa.

7. http://chashnikil.narod.ru/uchutil45.htm - Karasnor ccbuiok Ha 00pa3oBaTeIbHbIC
pecypcsl MuTepHera no pasaeny «Xumusi» u "buonorus".

8. http://ic.krasu.ru/pages/test/005.html -tecThbl Mo OMOTOTUH U XUMHUH

9. http://www.kokch.kts.ru/cdo/ - tectuposanue On-line mo xumMuu U OUOJIOTHH IS
yuamuxcs 5-11kmaccos.

HNuTepHeT — pecypcsl:

1. http://fcior.edu.ru

2. http://eor.edu.ru

3. http://www.chem.km.ru

4. http://www.hemi.nsu.r



