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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma ydeOHOro mpeamera «XHMHsS» Ha YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHuUs COCTABIICHA Il 00YJArOIINXCS, COACPIKALINXCS B HCIIPABUTEIBHBIX YUPEIKICHUAX,
pacroyio)keHHbIX Ha Tepputopun PecryOnmmkum Komu, B 4YHCIO KOTOPBIX BKIIOYEHBI
UCTIPAaBUTENIbHBIE KOJIOHWM W CIIEJCTBEHHBIE H30JIATOPHI YTpaBieHUs (eneparbHOM CIry:KObI
ucronHeHus: Hakazanui 1o PecnyOnuke Komu (manee — UY YOCHUH) u ueHTp BpeMEHHOTO
COJIepKaHNsI HECOBEPILICHHOJICTHUX IpaBOHApYIIUTeNel MMHUCTEpCTBA BHYTPEHHUX €T TI0
Pecniyonmke Komu (manee — HIBCHII).

[Iporpamma mo xuMuu pa3paboTaHa Ha OCHOBE TPEOOBAHWMH K PE3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIHLHON MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs, MPEICTAaBICHHBIX B
OI'OC 00O, a Ttakxke Ha oCHOBE (hefepaabHON paboyell mporpamMmbl BOCIIUTAHUS U C YUETOM
KOHIICTIIIMU TIpETNoJIaBaHusl y4eOHOTo TmpenMera «XUMUs» B 00pa3oBaTENbHBIX OpPraHU3aIMsIX
Poccuiickoit ®enepanuu.

[Iporpamma 1o XuMuM Ja€T TPEACTABICHUE O IIeNsAX, oOmel crparernu OOy4YeHHS,
BOCIIMUTAaHUS W pa3BUTHS OOYyYarOIUXCS CpPEIACTBAMH YYEOHOTO TIpeJMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEJIMETHOE COJIEpKaHMe, MPeryCMaTpUBaeT pacIpeesieHie ero Mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOTrpaMMEbI TI0 XHMHH, OTIPEIENIeT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIC XapaKTEPUCTHKH COJICPKaHMUs, PEKOMEHIYEMYIO MTOCIIEI0BATEILHOCTD N3yICHUS
XAMUU C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YJaIOMINXCSI, OTIPEIENIIET BO3MOXHOCTH TIPEAMETA IS peaTH3aiiu
TpeOOBaHMH K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHON MpPOrpaMMBI HAa YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs, a TakkKe TpeOOBaHWU K pe3ylbTaTaM OOYy4YeHUsS XMMHH Ha
YpOBHE Lieiel U3ydyeHus MpeAMeTa U OCHOBHBIX BUJOB Y4eOHO-TIO3HABATEIbHOM NIEATEIBHOCTH
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMUU CIY)KUT OCHOBOH 11 (OPMUPOBAHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
MpeJICTaBJICHU 0 MaTepualbHOM €MHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHEH
MIPEJICTaBJICHUS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
peumieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHSA UEJIOBEUECTBA — CHIPbEBOM,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30nacHOCTH, Mpo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peann3allii BO3MOKHOCTEH JIIsl caMOpa3BUTUS U (GOPMUPOBAHUS KYIbTYPhI
JUYHOCTH, €€ o011eil 1 QyHKIIMOHATbHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHKE MBILIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH oOyuarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEJNIbHOM  y4eOHON  JIeATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOW J>KU3HHU, TaK U B
npodeccuoHaIbHON 1eATENbHOCTH;

3HAKOMHUT CO CHEUU(UKONH HAydyHOTO MBIIIJICHHS], 3aKJIaJbIBa€T OCHOBBI 1E€JIOCTHOTO
B3IJIJa Ha EAMHCTBO TMPHUPOABI U  4YelOBEKa, SBISETCS OTBETCTBEHHBIM  ATAlloM
B (hopMHpOBaHNM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOIINXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YelOBeKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHbIe HampaBiieHHs B OOy4eHMM XUMHUHU 00ecmeuuBaroTcs crennpukoil conaepkaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISAETCS NMeJaroruueck ajanTHPOBaHHBIM OTpaXKeHneM 06a30Boii
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMsS OPHEHTUPOBAH Ha OCBOCHHE
00yUaIONIUMUCS CHCTEMBI TIEpBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUU.

CtpykTypa coaepskaHusi MPOrpaMMBbl [0 XUMHMU CPOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
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SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XMMHYecKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 10 IPUHLUITY IOCJIEAOBATEIbHOIO PAa3BUTHUs 3HAHUNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPDHOTO Y4E€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3axkoHa /[[. 1. MenpeneeBa Kak OCHOBHOT'O 3aKOHA XUMHU;

— YY€HHUS O CTPOCHHM aTOMa U XUMUYECKOH CBSI3U;

— TIPENCTaBICHUH 00 AEKTPOIUTHIECKOH JUCCOIMAIINH BEIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPAcCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHUSI U TIOJYUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MnporpaMMbl MO XHMHH CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABIECHUS O
XUMHUYECKOM COCTABJAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX TpeaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinaccb» U «Pu3nKa. 7 KIacey.

[Ipn n3yueHUn XUMHUU IPOUCXOIUT (POPMUPOBAHNE 3HAHUM OCHOB XUMUYECKOW HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
GbopMHUpOBAaHMM ¥ pPa3BUTUU T[IO3HABATENbHBIX YMEHHH M HUX NPUMEHEHUH B Yy4eOHO-
MIO03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOrO
oOpaleHHs ¢ BEIECTBAMHU B IIOBCEAHEBHOM KU3HH.

[Ipy u3ydeHUM XUMHM Ha yYpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs BAXKHOE 3HAYCHHE
MpUOOpENTH TaKue 1EeJH, KakK:

— (opMHpOBAaHNE MHTEIIEKTYaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOH K CamM000Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHSATUIO PELIEHHUH, CHOCOOHOW aJanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HallpaBJICHHOCTh OOy4YeHHs Ha CHUCTeMaTHYecKoe NpuoOllieHue oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

—obecrieueHue YCIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYarOIUMUCS OIbITa
pa3sHOOOpa3HON NEeATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIHI ), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— ¢opmupoBanue o6meil pyHKIMOHANBHON U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY)KAIOLIET0 MUPA, UCTIOJIb3Ys 3HAHUS U OIIBIT,
[IOJIydeHHbIE IIPU M3YYEHUHM XHMUH, NPUMEHATh UX MPH PEIIeHUH MpoOJeM B MOBCETHEBHOM
KU3HHU U TPYJIOBOU JEATEIBHOCTH;

— ¢opMHpOBaHUE Y 00Y4aIOUIUXCSl TYMAHUCTUYECKUX OTHOILIEHHUM, NOHUMaHUs LEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH 1IE€71eCO00pa3HOTO MOBEICHHS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBAIMU K 00Y4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKMX IEHHOCTEeH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo(uIIs U HaIIPaBJIEHHOCTH JAajbHEUIero 00ydeHHs..

Peanuzanus paboueil mporpaMmsel yueOHOTO IpeaMeTa «XUMUS) OCYIIECTBISIETCS CPEaH
oOyuaromuxcs, cogepkammxcst B MY, 4yTo 0OBEKTUBHO OOS3BIBAET yUYHMTEJEH OCYIECTBISAThH
00pa30BaTeNIbHYIO AEATEIBHOCTh C YU4eTOM cnenu(uku (yHKIMOHUPOBAHUS HCIPABUTEIbHBIX
yuepexaeHuil. OfHa U3 OCHOBHBIX OCOOCHHOCTEH BeJleHHsI 00pa3oBaTEeNbHON JEATETLHOCTH B
YCIOBHUSAX MCIPABUTENBHBIX YUPEXKJICHUH COCTOMT B TOM, 4YTO €€ YYEHUKH (aKTHUECKU
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CYHIECTBYIOT B JBYX pEAJbHOCTSX — C OJHOM CTOpPOHBI, JMIA, HApYIIMBIIME 3aKOH U
conmepxkamuecs B MY, ¢ apyroit — 370 y4eHUKH, KOTOPBIC 00S3aHBI, TIPEKIEC BCEro, COOI0IATh
peXKUMHBIE TPeOOBAHUS U YTBEPXKACHHBIIN pacriopsaok Just 1Y. OTuM BO MHOTOM OTPEACIISIIOTCS
(dhopMbI pabOTHI M y4eOHBIE MEeJarornuecKue TeXHOJoruu. Hu3Kkuil cTapToBbIi TO3HABATE HHBIN
YPOBEHb, HECOOTBETCTBHE OHMOJIOTUYECKOTO BO3pacTa Kiaccy o0OydeHHs (Kareropus
oOyyaromuxcsi cocraBiser ot 13 go 30 yer), HegOCTaTOUHAsT MaTepUAIbHO-TEXHUYECKass 0aza
HCIIPABUTENBHBIX YUPEKIEHUH, oTcyTcTBHE ceTU «VHTEepHET» B y4eOHBIX Kjlaccax U TPYIHOCTU
IIPOHOCA AIEKTPOHHBIX HOCUTEIIEM Ha PEeXUMHYK Tepputoputo MY, Tpynosas 3aHATOCTH
oOyJaromuxcss Ha TPEANPUATHIX COOCTBEHHOTO MPOU3BOJCTBA MCIPABUTEIBHBIX YUPEKICHHUH
SBIISIFOTCSL OOBEKTUBHBIMH TPETSITCTBUSME JJIST UCTIOJIB30BaHUS TPAAUIIMOHHBIX (JOpM padOTHI,
OOMICTIPHHATHIX [T 00pa30BaATENBHBIX YIPESIKICHHMA.

OrpaHn4eHHOEe KOJUYECTBO Y4E€OHBIX NMOMEUICHUH B UCHPABUTEIbHBIX YUPEKICHUSAX U
HEO0OXO0IMMOCTh COOJIIO/IEHUSI PEKUMHBIX TPeOOBAHUN, MCKIIIOYAIOT BO3MOXHOCThH MPOBEICHUS
71a00paTOPHBIX U MPAKTHUECKUX paObOT HA Y4eOHBIX 3aHATHUAX 110 IPEIMETY.

C y4yeToM MMeromuxcsi 0COOEHHOCTEN, B COOTBETCTBUM C TPEOOBAaHUSAMU JEHCTBYIOLIETO
3aKOHOJATENbCTBA OOyYEHUE OCYILECTBISETCS B OYHOM, OYHO-3a0YHOM M 3a04HOM (popmax B
COOTBETCTBUU C YU€OHBIMHU IIJITaHAMU U KaJI€HIaPHO-TEMAaTUYECKUM IJIAHUPOBAHUEM.

PaGouas nmporpamma y4yeO6HOro npeamera «XUMHA» O0ECIIEUUBAET peaIU3allliio MOAYIIS
«IxoNBbHBIN ypOK» U JOCTH)KEHHE LIEJIell IUIaHMPYEMBIX pe3yJbTaToB paboudell mporpamMmbl
BOCITUTAHMUSL.

B paGoueit mporpamme ydeOHOTO mpemMera «XUMHUS» TPEICTABICHBI TEMaTUYECKOE
IUIaHUPOBaHUE MO BceM (opMaM OOy4deHHs: OYHOW, OYHOM-3a0YHONW M 3a04HOU (opMmam.
[ToypouHOe MmiaHWpOBaHUE B COOTBETCTBHH C (helepaibHOM pabouell mporpaMMon yueOHOTO
npeaMeTa « XMMHUs» TT0Ka3aHo TOJIBKO 1Mo o4HOU (hopme oOyuenus. [ToypodyHoe miaHupoBaHHE
M0 OYHO-3a04YHON M 3a04HON ¢opMaM OOy4EHHUS OTPAXKEHO B KaJICHIAPHO-TEMaTHUYECKOM
IUTAHUPOBAHUM YUUTEJIEH-TIPEIMETHUKOB.

Ha u3ydyenne xumun (6a30BBIi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs B
ouHol popme Bcero otBoauTcs 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce
— 68 yacoB (2 yaca B HEZICIIIO).

Ha un3yuenue xumun (6a30BbIH ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs B
OYHO-3a09HOM Bcero oTBoauTCs 136 yacoB, U3 KOTOPhIX 68 4acoB - B 04HOM GopMe (ayTUTOPHO)
u 68 yacoB — B 3a04HOU (camocTosiTeIbHOE M3ydeHue): B 8 kiacce — 34 vaca u 34 yaca
COOTBETCTBEHHO; B 9 Ki1acce -34 yaca u 34 yaca COOTBETCTBEHHO.

Ha mn3yuenue xumun (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs B
3a04HOM opme Bcero oTBoAuTCs 136 yacoB, U3 KOTOPBIX 68 4acoB - B 04HOM (opMe (ayTUTOPHO)
u 68 yacoB — B 3a04HOH (camocTosITeNbHOE M3ydeHue): B 8 kimacce — 34 vaca u 34 yaca
COOTBETCTBEHHO; B 9 Kkiacce -34 yaca u 34 yaca COOTBETCTBEHHO.

Henenvnass Harpyska ydeOHoro mnpeamera «@u3umka» MO Klaccam MpeacTaBieHa
CJIEYIOIIUM KOJIMYECTBOM YaCOB:

¢popma o0yuenuns Koan4yecTBo 4acoB B Hee110
(04HO0/3204HO0)
8 kiace 9 kaace
ouHas Gopma 2 3
OYHO-3209HAsI 1/1 2/1
¢dopma
3a04Has popma 1/1 1/2




COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponp XuMHM B KMU3HM 4YEJNOBEKAa. XHMMHS B CHUCTEME HayK. Tena u
BemlecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeniecTB. [lonsitre o MeTogax
no3HaHus B Xxumuu. Yucteie BemectBa 1 cMecH. CrocoObl pa3ieiieHus: CMeceu.

ATOMBI ¥ MOJIEKYJIbI. XUMHUECKHE IeMEeHThI. CHMBOJIBI XUMUUECKHX 371eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas popmyra. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHas Macca. OTHOCUTENbHAsh MOJICKYJsApHAas macca.
MaccoBas 107151 XAMUUECKOTO 3JIEMEHTA B COCAMHEHUH.

KonnuecTtBo BemectBa. Mosbs. MossipHast Macca. B3auMOCBSI3b KOJIMUECTBA, MACCHI M YUCTIa
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue W XUMHYECKHE SIBIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccuukanus XMMHUUECKUX peaKIuil
(coenuHeHws, pa3yIoKeHUs, 3aMeleHUs, 0OMEHa).

Xumuueckuit 3kcnepumenm (UCHOIb308aHUE BUOCOMAMEPUATLOB):

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBUjiaMu pabOTHI B JIAOOPATOPHH U TpUEMaMU
oOparieHus ¢ 1abopaTopHbIM 000PYIOBaHNUEM, 3HATh U3YYCHHE U ONTMCaHNE (PU3HIECKIX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) sSIBJICHUH, HAOIIOIeHUE 1
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKIuil (pa3ioKeHue caxapa, B3auMoICHUCTBIE
CEPHOM KHUCJIOTHI C XJOpuaoM Oapusi, paszioxenue ruapokcuna meau (1) mpu HarpeBanuw,
B3aMMOJICHCTBHUE keme3a ¢ pacTBopoM coiu Menu (II), mzyuenne cnocoOoB pazaeneHus cMeceit:
C TOMOIIBI0O MarHuTta, (QUIBTPOBAHUE, BbIMApUBAaHUE, JUCTWIULALMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBApPEHHOM COJNM, HAOJIOACHHE U ONMUCAaHUE PEe3YJbTAaTOB IMPOBEICHUS
ONBITA, WUIIOCTPUPYIOIIErO0 3aKOH COXPAHEHUs MacChl, CO3JAHME MOJENIEH MOJIEKYH
(ITapocCTepIKHEBBIX).

Baxueiinue npeacTaBuTe; i HEOPraHUYeCKUX BellecTB

Bo3gyx — cmeck razoB. CocraB Bo3ayxa. Kuciopoa — 31eMeHT M MpoCTO€ BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOpeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl TOMy4YeHHsS KHUCIOpoda B JabopaTopuu u
npoMelieHHocTu. KpyroBopot kuciopoaa B mpupone. O30H — auioTpomnHas MoaudUKaius
KHCJIOPO/1a.

TemoBoit 3ddexkr Xumuyeckoil peakluuud, TEPMOXUMHUYECKHUE YpaBHEHHS, 3K30- U
SHIAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSI.

Bonopon — sanemeHT u nmpoctoe BemiecTBo. Haxoxnenue Bogopoaa B mpupoe, Gpu3ndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydeHusi. Kuciotsl u comnu.

MousipHbiii 00bEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopbel. HaceleHHbsle u
HEHACBIIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJe. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranuyeckux coenuHeHuil. Okcunpl. Knaccudukamuss OKCHIOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknarypa
okcu10B. DU3nyecKue U XUMUYECKHE CBOMCTBAa OKCHIOB. [lonyueHne okcuaoB.

OcHoBanms. Knaccudukainus OCHOBaHUUN: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBanuii. dusznueckue M XMMHUYECKHE CBOWCTBAa OCHOBaHMi. llosyduenue
OCHOBAHMM.



Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ousnueckue U XUMHUECKHUE
cBoiicTBa kuciot. P aktuBnoctu metamuioB H. H. bekerosa. Ilosryuenue kucnor.

Conu. Homenknarypa coseil. dusnueckue U XMMUYECKHe cBolicTBa cotieil. Ilomyuenue
COJICH.

['eneTnyeckast CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COSAMHEHUH.

Xumuueckuit 3xkcnepumenm (UCNOIb308AHUE BUOCOMAMEPUATLOB)-

3HaTh KaK MPOBOJIUTCA: KAYECTBEHHOE OMPEEICHUE COJIEPKaHUsI KHCIOPOJa B BO3AyXeE,
MOJy4eHHe, COOMpaHHue, paclo3HABAaHWE W M3yYEHHWE CBOMCTB KHUCJIOpOJa, HaOI0IeHne
B3aMMOJICHICTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHUS BOSHUKHOBEHUSI M MPEKPAIICHUS TOPECHUS
(moskapa), o3HaKoOMJIEHHE C 00pa3iiaMu OKCUJIOB M OTIMCAHUE UX CBOWCTB, TIOJIydeHHe, COOMpaHue,
pacro3HaBaHUE U U3YYCHHE CBOMCTB BOJIOPO/Ia (TOPEHUE), B3AUMOICHCTBHE BOJOPO/Ia C OKCUIOM
Menu (II) (BO3MOKHO HCIIOIB30BAaHME BHJIEOMATEPHAIOB), HAOMIOJEHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJib, HCCIEAOBaHHE OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, TPUTOTOBJIICHUE PACTBOPOB C ONMPEACIEHHON MAacCCOBOM JI0JIEH pacTBOPEHHOTO
BEIIECTBA, B3aWMOJCHCTBHE BOJBI C MeETAUIaMH (HAaTpueM U KajiblueM) (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEpPUAIOB), UCCIEIOBaHHE OOpa3IOB HEOPraHWYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHHS OKpPacKh HHAMKATOPOB B PACTBOPAaX KHUCIOT H
iesioveid, uzyueHue B3aumoieiictsus okcuaa Mmeau (1) ¢ pactBopoM cepHOI KHCIOTBI, KUCIOT C
MeTaJUIaMH, PEaKIuid HEeUTpaIu3allid, MOJTYyYeHHWE HEPACTBOPHUMBIX OCHOBAHWMU, BBHITECHEHUE
OJIHOTO MeTajljla JPYTMM W3 PacTBOpa COJIM, PEIICHHE SKCICPUMEHTAIBHBIX 3a7ad IO TeMe
«BaxHelmue Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

Ilepuoanyecknii 3akoH u Ilepuoguyeckasi cucrema xumudeckux sjiaementos /I, U.
MenaeneeBa. CTpoenne aromoB. XuUMH4YeCKas CBsA3b. OKHCINTEIBLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie MONBITKH KiIacCU(UKALNN XUMHUUECKUX 3JIeMeHTOB. [IoHsATHE O TpyIax CXOAHBIX
AIIEMEHTOB (LIEJI0YHBIE U IIEIOUHO3EMENbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[lepuomuueckuii  3akoH. Ilepuomnueckas cucTemMa XUMHYECKHX d3JIeMeHTOB /I,
N. MenneneeBa. Koporkonepuoanas u jmmHHONIEpHoaHas Gopmbl [lepuoamdeckoit crucTemsl
xumuueckux osnemeHtoB JI. W. MenneneeBa. Ilepuoast u rpynmbl. Du3nUecKuii CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOEeHHE 3JIEKTPOHHBIX
o0osouek atomMoB TepBeIX 20 XuMmHYecKuxX dneMeHToB Ilepumomnueckord cucremsl [l.
N. MenpaeneeBa. XapakTepuCTUKa XUMHYECKOTO AJIEMEHTA IO €ro noJioxkeHuto B [leproauueckoit
cucteme JI. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUsI pajinyca aTOMOB XMUMHUUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3nauenue lleproanueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipaktuku. J[. . MenneneeB — yu€Hbli U IpaKJaHUH.

Xumunueckas CBS3b. KoBanientHas (monsipHas u HETOJsIpHAsT) CBSI3b.
DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenb okucieHust. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporieccsl OKUCIIeHns
1 BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit Ikcnepumenm (UCnoIb308aHUe BUOCOMAMEPUATLOB)-

M3y4eHre oOpa3IoB BEIECTB METAJUIOB M HEMETAIIOB, 3HATh B3aMMOJICHCTBHE THIPOKCH 1A
LIMHKA C PAacTBOpaMU KHUCIOT M IIEJIOYEH, MPOBEIECHHUE OINBITOB, WILTIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mesicnpeomemmunie cea3u

Peanuzaiust MeXNpeaMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUU B 8 KJacce OCYIIECTBIISETCS
4yepes UCI0JIb30BAHKE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U TIOHITHIA, SBISIOIINXCS
CUCTEMHBIMU IS OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1UKIIA.



OOmu1re ecTecTBEHHO-HAYYHBIE TOHATHUS: HAYUYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKamusi, NEepUOJUYHOCTh, HAOMIOACHUE, OSKCIIEPUMEHT, MOJICIIMPOBaHUE,
U3MEpPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepusi, aTroM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIBI,
pPanMoOaKTUBHOCTh, MOJIEKYJa, OSJCKTPUUYECKUN 3apsj, BELIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (U3NYECKHE BEIUYMHBI, €IUHHIIBI MU3MEPEHMs, KOCMOC, IUIAHETHI,
383161, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPATBI, TOPHBIE TIOPO/IBL, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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BemecTBo M XuMH4YecKasi peakuusi

[lepmognueckuit  3axkoH. Ilepuonmueckas cucTemMa XUMHUYECKHX 2ieMeHTOB [l
N. MenneneeBa. CTpoeHrne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XHUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KaJIbIUS U UX COCJUHEHHH B COOTBETCTBUM C
MOJIOKEHHUEM 3JIeMEHTOB B [lepuoinyeckoil cucteMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUABl XUMHMUYECKON CBSI3U. THUMBI KPUCTAIIIMUECKUX PEHIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUTMUYECKON PEIETKN U BUAA XMMHUECKOHN CBSI3U.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIaccaM HEOPraHMYeCKUX COEJIMHEHUMN, IeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XuMU4ecKUX peakluid MO pa3IUYHbIM MpH3HAKaM (10 YHUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEINIOBOMY 3G (HEKTY, IO U3MEHEHUIO CTEeNEeHE OKUCIIeHUs
XMMHUYECKHUX DJIEMEHTOB, MO OOpaTMUMOCTH, IO Yy4YacTHIO Karajau3aTopa). OK30- U
SHIO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonatue o ckopoctn xumMuueckod peakuuu. [ToHsTHEe 00 OOpaTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTeHHBIX M TeTepOoreHHbIX peakuuax. [lonsTue o
karanuse. [lonarue o xumuyeckom paBHOBecHH. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUYECKON
peaxkuu 1 MojoXeHne XMMHUIEeCKOr0 PaBHOBECHSI.

OKHUCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKI[UH, JJICKTPOHHBIM OallaHC OKHUCIHUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBleHHE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHHEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust >MeKTPOTUTHUECKON AUCCOLHAIIMK. DIEKTPOIUTHl U HEIEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLUAIIMY BEIIECTB C Pa3IMYHBIMHU BUJIAMU XUMHYECKOU cBsizU. CTeneHb
nuccouranuu. CuibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu monHoro oOMeHa. YcioBUs NMPOTEKaHUS peakUUid MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakiuii. CBOICTBa KUCIIOT, OCHOBaHHW M COJEH B CBETE
MpeJICTaBICHU 00 SJIEKTPOIUTUYECKON auccornuanuy. KadecTBeHHblE peakluyd Ha HOHBL
[TonsiTHe o ruapoIHN3e COMCH.

Xumuueckuit Ixkcnepumenm (UCNoIb308aHUe BUOCOMAMEPUATLOB)-

03HAKOMJICHHE C MOJEISIMH KPUCTANIMYECKHX PEIIETOK HEOPraHUYECKUX BEIIEeCTB —
METaJJIOB U HEMeTaJuloB (Tpadura U anMasa), CJI0KHBIX BEUIECTB (XJIOpUAa HATpus), 3HATh, KaKk
UCCIIEI0BaTh 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM PEAKIUM OT BO3JACHCTBHUS pa3IMYHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, 11eJ04Yel U coel (MCHoIb30BaHNe BUEOMATepHAIOB), 3HaTh, KAK MIPOBOJISATCS OIIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKA MPOTEKAHUS pPeakluil MOHHOro oOMeHa (oOpa3oBaHME Ocajlka,
BbIJIEJIEHUE Ta3a, 00pa3oBaHME BOJbI), ONBITOB, WJUIIOCTPUPYIOIIME MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBMTEJBHBIX PEAKIUil (rOpeHHe, peakluHu pa3jokKeHHs, COSAMHEHHs), paclo3HaBaHUE
HEOPraHWYECKHUX BEIIECTB C IOMOLIbK0 KAuyE€CTBEHHBIX pEaKUMH Ha HWOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanubl 1 MX cOeJUHEHHSA



OOmast xapakrepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEepPHbBIE
crerieHu okucienuss. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHE CBOWCTBA Ha IpUMEpPE Xjopa (B3aMMOJECIHCTBHE C METAUIaMH, HEMETAJUIAMH,
miesnioyamu).  Xijopoojopon. ConsHas KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHenue. JleficTBue xjopa 1 XJI0pOBOJOPO/ia Ha OPraHU3M YesloBeKa. BaxkHenme Xiaopuast
U UX HaX0XICHUE B IIPUPOJIE.

OOmast xapakrepuctuka dmeMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHBIE MOTU(PHUKAIIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBOJOpOJ, CTpoeHHE, (U3NYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHIBI CEpBl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKUE M XMMHYECKHE CBOWMCTBA
(oOmume Kak npeacTaBUTENs Kilacca KUCIOT U clienupuieckre). XuMUYECKUE PeaKkiiu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO C1I0CO0a MOJIy4eHUsl CEpHOU KUCIOTHI. [I[puMeHeHre cepHOM KUCIOTHI.
Conu cepHOM KHCIOTBI, KaueCcTBEHHas peakuus Ha cyiabpar-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUHN B IPHUPOJAE. XUMUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpellbl COCAMHEHUSMH CEpPBI
(KUCIOTHBIE JOXKIM, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIOCOOBI €T0 MPeA0TBPaILlEHUSI.

OOmass xapakTtepucTuka 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopoT azora B mpupojie. AMMHaK, ero pu3n4ecKkue u XMMHUECKue
CBOICTBa, NoTyueHue u npumeHeHne. Coim aMMOHHUS, UX (U3NUYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHne. KauecTBeHHasi peaknus Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIy4YeHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT U
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIC MOIUDUKAITIN
dbocdopa, pusndeckne m xumudeckue cpoiictBa. Oxcuna dochopa (V) u dhochopHas kuciora,
¢bu3uYecKue W XUMHUYECKHME CBOWMCTBA, mojydeHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPAJIbHBIX yI00pECHHI.

OO6mrast xapakrtepucTuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHUs. YTIIepoJ], aFIOTPOIHbIE MOIU(BHUKALIMH, PACTIPOCTPAHEHUE B
npupoje, pu3nuecKkue U XuMudeckue cBoiicrsa. Ancopbuus. KpyroBopoT yrieposaa B npupoe.
Oxcunpl yriaepona, MX (pU3MUYECKUE U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha KUBbIE OPraHU3MBI,
HOJIy4eHHE U MPUMEHEHHUE. JKOJOTUYECKUE POOJIeMBbl, CBSI3aHHbIe ¢ OkcuaoM yriepoaa (1V),
TUIoTe3a I100ajdbHOr0 MOTEMJICHUs KIUMara, MapHUKOBBIM 3¢ ¢ekT. YroapHas KuciaoTa U eé
COJM, UX (pU3MUeCKHMe M XMMHMYECKHE CBOICTBa, INOJIydyeHHWEe M npumeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uOHBI. Vcrosib30BaHie KapOOHATOB B OBITY, MEUIIMHE, IPOMBILIUIEHHOCTH
U CEeJIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMX Yriepoja
(MeraH, TaH, 3THJIEH, alleTUJIECH, 3TaHOJI, IIMLEPHH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKU
yIIEBOAOPOAOB (Yroib, MPUPOIHBIN ra3, HedTh), IPOAYKTHI UX MepepaboTKu (OCH3UH), UX POIb
B OBITY M IPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
YIJIEBOJAaX — M MX POJM B JKU3HU YelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHMYECKHUX COCIUHEHM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, NOJY4Y€HHE MU TPUMEHEHHE.
CoenuHenus kpeMmHus B mnpupoje. OOume mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHelue
CTPOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKI0, LEMEeHT, OeToH, xene300eToH. [IpoGnembl
0€30I1aCHOT0 MCIIOJIb30BaHMsI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuit Ikcnepumenm (UCNOIb308AHUE BUOCOMAMEPUATLOB)'

n3yueHne oOpas3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTBI, 3HATh Kak
IPOBOJUTCS:  KayeCTBEHHBbIE DPEAKLIMU Ha XJIOPHA-MOHBI M HAOIMIOAEHUE MPU3HAKOB UX
MPOTEKaHMsl, ONBITHI, OTpaKkarolMe (PU3MUEeCKue M XUMUYECKHE CBOMCTBAa TaJOr€HOB M HX
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COCIMHEHUHN (BO3MOXHO HCIOJIb30BaHUE BHUICOMATEPUATIOB), O3HAKOMJIEHHE C OOpas3namu
XJIOpUJIOB (TAJIOTEHUIOB), O3HAKOMIICHUE ¢ 0o0Opa3lamMu cepbl U €€ COeIMHEHUSMHU (BO3MOYKHO
HCII0JIb30BaHKE BUICOMATEPUAIIOB), HAOIOIEHHUE Mpoliecca O0YTrIIMBaHUS caXxapa o1 IeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4EHHE XUMUYECKUX CBOWCTB pa30aBiIE€HHON CEpHOI
KHCIIOTBI, TIPOBEJICHAE KA4YeCTBEHHOUW peakIny Ha Cylnb(par-uOH U HAONIOIEHUE IMpHU3HaKa e
MPOTEKAHMS, O3HAKOMJICHHE C (PM3UYECKMMH CBOWCTBaMH a30Ta, ¢ocopa M MX COCAUHCHUU
(BO3MOXKHO HCIIOJIb30BAaHHE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POChOPHBIX yIO0OpEeHHUH,
MoJy4eHue, coOupaHue, pacro3HaBaHUE M HU3YyYEHHE CBOWCTB aMMMaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIii Ha MIOH aMMOHHUS U (hocdaT-HoH 1 U3yICHHE MPU3HAKOB UX MMPOTECKAHMUS,
B3aUMO/ICHCTBUE KOHLEHTPUPOBAHHON a30THOM KHMCIOTHI C MEJbIO0 (BO3ZMOKHO HCIIOJIb30BAHUE
BHJICOMATCPUAIIOB), W3YYCHHE MOJCNIed KPUCTALIMYCCKHX pPEmETOK anmasa, Trpadwura,
bynnepeHa, 03HAKOMJICHHE C MPOIIECCOM aIcOPOIIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM M yCTPOMCTBOM MPOTHBOTa3a, MOJyudeHue, COOMpaHue, pacrio3HaBaHUEe U M3yUYEeHHUE CBOWCTB
VIJIEKHUCIIOTO Ta3a, MPOBEJIEHHWE KAaYeCTBEHHBIX peaklMii Ha KapOOHAT W CHJIMKAT-UOHBI M
W3y4eHUEe TPU3HAKOB WX TMPOTEKAHUs, O3HAKOMJIICHME C TMPOAYKIMEH CHIMKATHON
MIPOMBIIIJIEHHOCTH, PEIICHUE YKCIIEPUMEHTATILHBIX 33124 10 TeMe «BaxxHelne HeMeTalTbl U UX
COCTMHEHUS.

MeTaJibl M X COEIMHEHUS

OO6mrast XxapaKTEPUCTHKA XUMHUECKHX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX TOJIOKECHHUS
B Ilepuomuueckoil cucreme xumuueckux anemeHToB JI. M. MenzeneeBa U CTpOCHUS aTOMOB.
Crpoenne meramioB. MeTrauueckas CBs3b M METAJUIMYECKass KPUCTALIMYECKas perneTka.
DJIEKTPOXUMUYECKUN PAJl HAOPSOKEHU MeTauioB. DU3MYECKHE W XMMHYECKHE CBOMCTBA
MeTtauioB. Obmue crmocoObl nmosrydeHusi MeTauioB. [loHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CruiaBbl (CTainb, YyryH, TIOpaTIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTaIBL: MOJIOkKEHNE B [leproauyeckoil cucteMe XuMHYECKUX 3JIeMeHTOB /1.
N. MengaeneeBa, CTpoOeHUE MX aTOMOB, HaxOXJeHUe B mpupoje. PU3nyecKkue M XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanud. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMIA.

[[lerouHO3eMENBbHBIC METAJJIBI MArHUM U KaJIbIIUH: TI0J10keHue B [lepuonueckoil cucreme
xumudeckux snemMeHToB JI. U. MenaeneeBa, cTpoeHHME MX aTOMOB, HaxOXJEHUE B IPHUPOJE.
dusnyeckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeine cOeIuHEHUs KalbIUs
(oxcun, rugpokcu, con). JKECTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxxkenue B Ilepuogumueckoil cucTteMe XUMHYECKHX dyeMeHTOB /I,
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XKACHHUE B TpUpoJie. Pu3ndeckue 1 XMMUYECKHUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuoamueckoil cucrteme XUMHUYECKUX 3ieMeHToB [l
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XACHHUE B IpUpoJie. Pu3ndeckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
MOJTy4YECHHE.

Xumuueckuit  IKCnepumenm  Ha — meopemuueckom  yposéne  (ucnoavsosanue
8UOeOMaAmMepuaos).

03HAKOMJIEHHE ¢ 00pa3llaMH METAIIJIOB U CIUIaBOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3YUYCHHE
pEe3yNbTaTOB  KOPPO3MHM METAJIOB  (HMCIOJb30BaHHE BHUIEOMATEpHUanoB), OcoOeHHOCTeH
B3aUMO/JICHCTBUSL OKCHJA KalbIMsl U HATpUS C BOJOHW (MCIONB30BaHHWE BUIEOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKOW BOJIBI, MMPOIIEcca TOPEHHUS JKeme3a B KUCIOPo/ie (MCIOJIb30BaHNe
BHJIEOMATEPHUANIOB), TPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMI HAa HOHBI: MarHUs, KallbIIU4,
amomuHMs, nuHKa, xkeneza (II) u xxenesa (I1I), meau (I1I), HaGmroeHUe U ONMKCAaHUE TPOIIECCOB
OKpaIllMBaHUs IJIAMEHH MOHAMU HATPHS, KaJus U KambIus (MCIOJIB30BaHNE BUICOMATEPHAIIOB),
uccienoBaHue aM(QOTEpHBIX CBONCTB THAPOKCHIA AFOMUHUSA W TUIPOKCUIA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BaxkHelme MeTallyibl U UX COSAMHEHUS».

XuMHus M OKpPY:KaOLas cpeaa



BemectBa u mMarepuasibl B IOBCETHEBHOM >KM3HM 4esloBeKa. be3ornacHoe MCHOJb30BaHuE
BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBasg moMomip HpuU XUMHUYECKUX OXKOTaX W
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKaIoUIe cpeabl (IpeseibHas A0MycTUMas KOHLIEHTpaLus
BemnecTs, nanee — [1JIK). Posib xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii 3xkcnepumenm (UCNOIb308aAHUE BUOCOMAMEPUATLOB):

n3ydeHre 00pas3oB MaTepHAIIOB (CTEKIIO, CIIAaBBI METAJUIOB, TOJIMMEPHBIC MATEPHAJIBI ).

Meoscnpeomemmnoie ceasu

Peanuzanus MexnpeaIMeTHbIX CBSI3€H MPHU U3Yy4EHUH XMMUHU B 9 Kilacce OCYILIECTBIISIETCS
Yyepe3 UCI0JIb30BAHNE KaK OOLUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U NOHITHUH, SBIISIOIINXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC OHITHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATU3,
CHUHTE3, KIacCU(pHUKaIus, MNEepUOJUYHOCTb, HAONIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MepeHue, MOJIeNb, SIBJICHNE, TApHUKOBBIN 3(D(PEKT, TEXHOIOT s, MaTepHAaIbI.

®usnka: Marepusi, aTroM, D5JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWI, H30TOIbI,
pPaiMoOaKTUBHOCTb, MOJIEKYNA, DJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIIPOBOJHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHoe€ COCTOSIHME BEIECTBA, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAIITNYECKasl pelETKa, CIijIaBbl, PU3NUECKHE BETUUNHBI, €TUHUIIbI
U3MepeHus, KOCMHUYECKO€E MPOCTPAHCTBO, TUIaHETh, 3B€3/1bl1, CoJHIIE.

buonorus: ¢gorocunres, apixaHue, O6uocdepa, 3KocucTeMa, MHHEpaIbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpPaNbI, TOPHBIE TOPObI, OJIE3HbIE HCKOMIAeMbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSI ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSI

JIMUHOCTHBIE PE3YJIBTATDBI

JMYHOCTHBIE PE3YJIbTaTBl OCBOEHHS IIPOrpaMMbl OCHOBHOIO 00IIero oGpa3oBaHUs
JIOCTHTAIOTCS B X0Ji€ 00YUEHHs XMMUHU B €AMHCTBE YU4EOHON U BOCIIUTATEIILHOM IEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH L[EHHOCTSMHM, [IPUHATHIMA B OOIIECTBE IpPaBHIAMH M HOPMaMH IOBEACHHS M
CIIOCOOCTBYIOT MPOIECCAM CAMOIIO3HAHHUS, CAMOPA3BUTHS ¥ COLMATU3AIMH 00YYAIOIIUXC.

JINYHOCTHBIE PpE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSA PYKOBOACTBOBATHCS
CHCTEMOM IMO3MTHUBHBIX LIEHHOCTHBIX OPUEHTAIMN M PACIIUPEHHE OIbITa HAEATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) mMaTpHOTHYECKOro BOCHHUTAHUS:

[EHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJIECNI0, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKH B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MHMOpPMALUENH O IEPENOBLIX NOCTHKEHUSAX M OTKPHITHUAX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 YCTpO#CTBE
MUpa 1 OOLIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

NpPEACTaBICHUS O COIMAIbHBIX HOPMAax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE, KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO MOJE3HOW, y4eOHO-
HCCIIeI0BATENILCKON, TBOPYECKOM U IPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIESITENbHOCTH TPU BBIMOJHEHUH y4eOHBIX, MMO3HABATEIbHBIX 334, BBITOIHEHUH
XAMHUYECKHX IKCIIEPUMEHTOB, CO3IaHHH YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aHMOIOHMMAaHHIO
W B3aWMOIIOMOIIM B TPOIECCE ITOH y4eOHOM eATeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U MOCTYIKKM CBOUX TOBAPHIIEH C IO3UIIMH HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM
OCO3HAHUSI MOCIIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS
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MHUPOBO33PEHUECKHE  MPEJCTaBICHUS O  BEIIECTBE W  XHMHYECKOM  peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKM W COCTABJISIIOIIUE OCHOBY IS
MMOHUMAaHWUS CYITHOCTH HAYYHOW KapTHHBI MHUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOJIbI, B3AUMOCBS3SAX UEIOBEKA C MPUPOIHOM CPEO, O POJIM XMMUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAMPABIICHHbIE Ha IOJYYCHHE HOBBIX 3HAHUWA MO XUMUH,
HEOOXOUMBIC 171 OOBSCHEHWS HAONIOAeMBbIX TIPOIECCOB W SBJIICHHI, ITO3HABATEIHHOM,
MH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOHN JHUTEPATYpPOM, MOCTYIMHBIMA TEXHHUYECKUMH CPEIACTBAMHU
MH()OPMAMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYYCHHIO W TIO3HAHHIO, JFOO003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS 00y4eHUsI B JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3J0pPOBBIM 00pa3 >KWU3HH, OCO3HAHME IMIOCIEJICTBUM M HENPHUATHE BPEIHBIX MPUBBIYCK
(yrmoTpebsieHust aJIkoroJisi, HApKOTUKOB, KYpPEHHs), HEOOXOTUMOCTH COOIIOJCHUS TPaBUI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHIECKOMY M3YUYCHHIO Mpodeccuii U Tpyaa pa3IudHOro poja, yBaKEHUE K
TPYIy ¥ pe3yabTaTaM TPYAOBOU ACSITEIHHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS TIPEIMETHBIX
3HAHUW TI0 XWMHUH, OCO3HAHHBIA BBHIOOP WHIMBHAYAIBHOW TPACKTOPHH TPOJAOHKEHUS
00pa3zoBaHusi ¢ Y4ETOM JMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH, YyCmemHoi mpodecCHOHAIBPHOW MAEATEIbHOCTH W Pa3BUTHSA
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpeie;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 1ieJiecooOpa3Hoe OTHOLIEHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE LIEHHOCTH 3J0POBOr0 M 0€30macHOro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBaMHU,
a TAK)KE€ B CUTYALMAX, YTPOXKAKOLINX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSL, MTOJIydaeMble IPU U3YUYEHUU XUMUU, JJISl pelIeHUs 3a/1a4,
CBSA3aHHBIX C OKpYXKaroUled NPUPOJHON CpenoH, JUlsl TOBBIIIEHUS YPOBHS SKOJOTMYECKOMU
KYJIBTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTHMUECKUX MpoOJieM U MyTed WX peuieHus
MIOCPEACTBOM METOJIOB XUMUHU, FKOJOTMYECKOTO MBILIEHHS,, YMEHHSI PYKOBOJICTBOBATHCS UM B
[M03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUATILHON IIPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MmerampeaMeTHBIX pE3YNbTAaTOB BBIACISIIOT 3HAYUMbBIE IS (POPMHPOBAHUS
MHUPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOPHsl, MPUHLMUII, TUMoTe3a, (akKT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB (OPMUPOBATH MPEICTABICHUE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpa, U YHHUBEpCalbHbIE yueOHbIe AeUCTBUA (MTO3HABATENbHEBIE,
KOMMYHHUKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHeunBaOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUITAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3zoBble Joruveckue 1eicTBus:

YMEHUSl UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOEHUU 3HAHUM:
PacKpbIBaTh CMBICT XMMHYECKUX MOHSATHH (BBIIEISTh UX XapaKTepHbIe MPU3HAKU, YCTAHABIIUBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BAaTh MOHATHS Ui OOBSACHEHUS OTACIHHBIX
(hakTOB U SBICHUI, BELIOUPATh OCHOBAHUS U KPUTEPHH IS KiacCU(DUKAIIMT XUMUUYECKUX BEIIECTB
U XMMHUYECKUX PEaKINi, yCTaHaBIMBATh MPUYMHHO-CICCTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
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W3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACTyKTHBHBIC, 10 AHAJOTHH),
JIeNIaTh BBIBOJIBI U 3aKITIOUCHUS;

YMEHHE MPUMEHSATh B MPOIECCE TMO3HAHUS MOHATHS (MPEAMETHBIE M METaIllpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIIOJIb3yeMble B XUMHH, MNPEoOpPa3oBBIBATH HIMPOKO
MIPUMEHSIEMBIE B XHMHH MOJICIbHBIC MPEJACTABICHUS — XUMHUYECKUHN 3HAK (CHMBOJI DJIEMEHTA),
XUMHYECKass ¢GopMylia W ypaBHEHHE XHMHYECKOW peakluu — TMpU pPEIICHHH YydeOHO-
MMO3HABATEIBHBIX 33724, C Y46TOM OTHUX MOJCIBHBIX MPEICTABICHUNA BBISBIATH U
XapaKTepPU30BaTh CYNICCTBCHHBIC MPU3HAKH H3y4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIICCTB H
XUMHYECKUX PEaKIUU, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEUUS B M3y4aEMBIX MPOIECCAX U SIBJICHHUSX.

Ba3oBble uccienoBareibcKkue 1edCTBUS:

YMEHHE HCII0JIb30BaTh TOCTaBJICHHBIC BOMPOCHI B KAdeCTBE WHCTPYMEHTA ITO3HAHHUS, a
TakKe B KauyeCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3BI IO MPOBEPKE TPABHIBHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MPUOOpEeTEeHHEe OMBITA IO TUIAHWPOBAHWIO, OPTAaHHU3AIMH W TPOBEICHUIO YUCHUICCKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHWS W BHIBOJBI 10 pe3yabTaTaM MPOBEJAEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOACTAaHHOM padoTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIMIO PA3IMYHBIX BHJIOB
1 (HOpM TPEICTABJICHHS, ITOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS JTUTEpaTypa
XHUMHYECKOTO COJICpIKaHUs, CITPABOYHBIC MTOCOOMs, pecypchl IHTepHEeTa), KpUTHYECKU OIEHUBATH
MIPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE IPUMEHSTH Pa3JInYHbIe METO/IbI U 3aMpOChl MPHU MOUCKE U 0TOOpe HHpOpMaLIUU U
COOTBETCTBYIOIINX TAHHBIX, HEOOXOAUMBIX Ul BBITIOJIHEHUS YUEOHBIX U MO3HABATEIbHBIX 33124
OTNpeeIEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B OO0JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYIbTYpOl aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMaNbHYIO (opMy MpeacTaBiIeHUS
nH(poOpMallUd ¥ WJUTIOCTPUPOBATH pellaeMble 3a/a4ll HECJIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHME HCIOJB30BaTh M aHAIM3UPOBATh B Mpoliecce y4eOHOM M HCCleA0BaTEIbCKOM
JEeSITeNbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIBCKOTO X035IICTBa U TpaHCTIOPTa
Ha COCTOSIHHE OKPYXKAroIIel MPUPOTHON CPEIbl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

yMEHHMsI 3a/laBaTh BOIMPOCHl (B XoA€ aAuaiora U (WiId) IJUCKYCCHUHU) IO CYIIECTBY
oOcyknaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHHS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI TPEJICTABIIATH MMOJIYYCHHBIE Pe3yIbTaThl MO3HABATEILHOM JAEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeJaTh IPE3CHTAlUI0 PEe3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTBITA, JIA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOI MO3HABATEIHHON H
HCCIIEIOBATENIbCKON AEATeIbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MpPOoOJieM Ha OCHOBE y4éTa
oOIIMX HMHTEPECOB W COTJIACOBaHMUS MO3UIMK (0OCYXAeHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJUHAIIHS COBMECTHBIX JACHCTBHMA, ONpeAeNeHue KPUTEPHUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPEACIATh LeTH AeSITeNbHOCTH, MIIAaHUPOBATh, OCYILECTBIISTH,
KOHTPOJHUPOBaTh M TPHU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIHHOCTh, BBIOMPATH
HaubOomee 3 eKTUBHBIE CITOCOOBI pelIeHHs yIeOHBIX U TO3HABATENBHBIX 337a4, CAMOCTOSTEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIA MPU BHIIOTHEHUH 33 JaHHHA
C yu€TOM TOJIy4YeHHUS HOBBIX 3HAaHUN 00 HM3y4aeMmblX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
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OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O PE3Yy/bTaTa 3asiBICHHON LI€JIM, YMEHHUE UCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTBHI, IPEUIaraeéMble B YCIIOBUU 3a/IaHUH.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3ylNbTATOB IO OCBOCHHUIO OO0S3aTENBHOTO COAEPIKaHUs,
YCTAaHOBJICHHOTO JaHHOW (exepanbHON paboueill mporpamMMmol, BBIJIENSIOT: OCBOCHHBIC
oOyJaromMMHUCs Hay4YHblEe 3HAaHUS, yYMEHUS W CIOCOOBI JeicTBUH, cnenuduyeckue IS
peaMEeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUSA, €r0
WHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xonmy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE OJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0yUAIOIINUXCS YMEHU:

e PaCKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IMOHATHH: aTOM, MOJIEKYJa, XHMHYECKHH
AJIEMEHT, MPOCTOE BEILIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJAHAs W HEOJHOPOJHas),
BAJICHTHOCTh, OTHOCHUTEJbHAsI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JI0JIsl XUMUYECKOTO 3JIeMEHTa B COEAMHEHHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKast
peaknus, KIacCU(pHUKAIHUSg PEaKUUi: pEeaKiu COCTUHEHUS, PEaKIHUU Pa3JI0OKECHUs, PEaKIHH
3aMelleHus], peakuu 0OMEHa, 9K30- U SHA0TEPMUYECKHE PEaKIH, TEIUIOBOM 3P (deKT peakiuH,
SJIpO aTOMa, 3JIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, paAuyCc aToMa, XUMUYecKas CBS3b,
MOJISIpHAsT M HETIOJIsIpHasi KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, pPacTBOD,
MaccoBasi J10J1sI BeleCTBa (MPOLIEHTHAs KOHIIEHTPAIMsl) B pacTBOPE;

e WUITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHH M TPUMEHSATH OTH
MOHATHS TIPU ONMHCAHWH BEIECTB U X MPEBPAICHAN;

e YICTIOJTb30BaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (POPMYJT BEIIECTB U ypaBHEHUH
XUMHUUYECKUX PEAKIINH;

e OTIPENIENIATh BaJECHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COEIMHEHHUAX, CTEIEHb
OKHCJICHHS AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAAIC)KHOCTh BEIIECTB K ONPEeACIEHHOMY
KJIacCy cOoeauHeHUuW 1o (opmynam, BUJ XUMHUYECKOW CBs3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHUYECKUX COCAMHECHUSIX;

e packpbiBaTh cmbici Ilepuogmyeckoro 3akona JI. U. MenzaeneeBa: HeMOHCTPUPOBATH
MMOHUMAaHKE NMEePUOIUYECKON 3aBUCIMOCTH CBOICTB XUMUYECKUX IIEMEHTOB OT UX MOJIOKEHUS B
[lepuoauueckoii cucteme, 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOraipo;

e OIIMCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit cucteMsl
XMUMHYECKUX AJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nmoArpynna (A-rpymma)» U «moOouHas
noarpynna (b-rpymma)», Maneie u OoJbIIME NEPUOAbI, COOTHOCUTH 00O03HAYEHHS, KOTOpPbHIE
umetrorcs B Tabnuie «llepuoanueckas cucrema xumuueckux snementoB JI. Y. MenneneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSpa,
oOl1ee YnCiIo 3JEKTPOHOB U PACIPEIeICHNE UX 0 SIEKTPOHHBIM CIO0SIM);

e KITaCCU(PHUIIMPOBATh XUMHUUYECKUE DIIEMEHThI, HEOPTraHMYECKHUE BEIECTBA, XUMHUYECKHE
peaxiuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKI[UHU BEIIECTB, IO TEILIOBOMY dPEKTY);

e XapakTepu30BaTh (OMHUCHIBATh) OOMIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, MOJTBEp:KJasi ONMMCAaHHE NMPUMEpPaMHM MOJIEKYJSPHBIX YPaBHEHUI COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIIni;

e IIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHUCHUMOCTHM OT HMX KadeCTBEHHOTO COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

e BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEeHTa 1o (popMyJsie COelMHEHUs, MAaCCOBYIO JI0JIIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKITN;

e IPUMEHATh OCHOBHBIE ONEpAIlMd MBICIUTEIbHON IEATENbHOCTH — aHAJUW3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEeMaTU3alulo, KIacCU(UKAIMIO, BbISBIEHHE NPUYHMHHO--
CJICZICTBEHHBIX CBSI3€H — JUIsl M3Y4EHHs CBOWCTB BEILIECTB M XUMUUECKUX PEAKIIUH, €CTeCTBEHHO-
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Hay4YHbIE METOJBl MO3HAHWS — HAONIOACHUE, HW3MEPEHHE, MOJICIHPOBAHHUE, HSKCHEPUMEHT
(peanbHbIN U MBICIICHHBIN);

e 3HATH MPaBWJIa TIOJIB30BAHUS XUMHUECKOM MOCYI0M 1 1abopaTopHbIM 000pYJOBAHUEM, A
TaKKe MpaBUia OOpAIEHHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIHUSMH IO BBITIOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHMIO Ta3000pa3sHBbIX BELIECTB
(BoopoJa M KHCIOpOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OIpeneiIEHHOW MaccoBOM oJeit
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U IOHUMATh KaK IPOBOAUTH XUMUYECKUE IKCIIEPUMEHTBI
[0 pPacHoO3HAaBAaHUIO PACTBOPOB IIENOYEM M KUCIOT € IOMOUIbI0 HHAMKATOPOB (JIaKMYC,
beHondrasenH, METUIOPAHXK U APYTHE).

K xoniy oOydeHus B 9 kJjiacce mpeaAMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE OJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOMINUXCS YMEHHH:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX IOHATUN: XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, aHUOH, IPOCTOE€ BEUIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIEHMS, XHMHUYECKas peaklus, XUMHYecKas CBS3b,
TEII0BOM A PEKT peakiiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IEKTPOJIUTHI, HEAIEKTPOJINTHI,
ANIEKTPOJINTUYECKAs] JTUCCOLMAIUS, pEaKUud HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBECHE, 00paTUMBble U HEOOpAaTUMbIE peaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBIIEHHE, aJUIOTPOIUs, amM(pOTEpHOCTH,
XUMHYECKasi CBsI3b (KOBaJE€HTHAas, HWOHHAs, MeTa/sIndyeckas), KpUCTajsindeckas pemeTka,
KOppO3Us METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM peakiuu, MpeAesbHO IO0IMyCTHMAas
koHueHtpamus [1/IK Bemectna;

e WITIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XMMHMUYECKHX MOHSATUA M TNPUMEHSATH OTH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPALCHHUIA;

e YICTIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUISl COCTaBJIEHUs (POPMYJI BEILIECTB U ypABHEHU I
XUMHUYECKUX PEAKIINH;

e OIIPEICIIATH BAJICHTHOCTD U CTEIIEHb OKUCICHUS XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX
Pa3IMYHOTO COCTaBa, IPHHAUICKHOCTH BEIIECTB K ONPEICIEHHOMY KJIAcCy COCIMHEHUH IO
(bopMmynaM, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAs, HOHHAs, METAJUINYECKasl) B HEOPraHUYECKUX
COEJMHEHUSX, 3aps/l MOHA N0 XUMHUYECKOW (opMyie, Xxapakrep cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA,

e packpbiBaTh cMblca Ilepuonnyeckoro 3akona JI. M. Menneneesa u 1eMOHCTPUPOBATh €T0
[IOHMMaHHE: OINHUCBIBATH M XapaKTepu3oBaTh TabunmuHyro (opmy Ileproguueckoil cucTemsl
XUMUYECKUX JIEMEHTOB: pa3jMyaTh MOHATHUA «TJIaBHas MOArpynna (A-rpymmna)» U «no0oyHast
noarpynna (b-rpynma)», manele u OoJbline HEpUOJbI, COOTHOCUTH 00O3HAuU€HHs, KOTOpbIE
UMEIOTCS. B NEPUOJUUYECKOW Talnuie, ¢ YUCIOBBIMU XapaKTEpPUCTHKAMHM CTPOECHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3aps sapa, 00Iiee YUCIIO0 3JIEKTPOHOB U paclpeieieHue ux 1o
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COCOVUHEHMM B INpefesiaX MajblX INEPHUOJOB M IJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHMS HX
aTOMOB;

e KJIacCU(UIMPOBATh XUMUYECKHUE HJIEMEHThl, HEOPraHMYECKUE BEIECTBA, XUMHUYECKUE
peakuuu (1Mo YUCIy M COCTAaBY y4acTBYIOIIMX B PEAKLUHU BEILIECTB, IO TEIIIOBOMY 3P EKTy, 1o
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUUECKUX AJIEMEHTOB);

 XapaKTepH30BaTh (OMHUCHIBATh) OOLIHME U clIelUpHUIECKe XUMUYECKHE CBOMCTBA MTPOCTHIX
U CJIO’KHBIX BELIECTB, IOATBEP:K1asl ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

* COCTaBJIATh YPaBHEHUS IEKTPOJMUTUYECKOW IMCCOLMALMU KHCIOT, IIEJIOYEd U COJIeH,
MOJIHBIE M COKpAlllEHHbIE YpaBHEHHs pEakUWid HOHHOTO OOMEHa, YpPaBHEHMs peakiuii,
MOATBEPXKAIOLINX CYIIECTBOBAHME TIE€HETHMYECKOM CBSI3M MEXAy BELIECTBAMHM PA3JIMYHBIX
KJIaCCOB;

* PACKpbIBaTh CYHUIHOCTb OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIIMA;
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e IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MO>KHOCTH
IIPOTEKAHUS XMMHUYECKUX NPEBPAILEHUN B PA3IMYHBIX YCIOBHUSX;

e BBIYHCIIATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MAacCOBYIO
JOJTF0 XUMHYECKOTO 3JIeMEHTa 10 (popMysie coeTMHEH s, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMHUYECKOU pEaKIny;

e 3HATh KaK COONIONATh MpaBWIJIa TMOJB30BAHUS XUMUYECKOH MOCYHON M J1a0OpaTOpHBIM
00OpyZI0BaHKEM, a TaK)Ke IpaBUIIa 0OpaIIeHNs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJIHEHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB 10 TOJYYEHUIO M COOMpPaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

e IOHUMATh KaK IPOBOJAUTH PEAKIIUH, TOATBEPKAAIOLINE KaUeCTBEHHBIN COCTaB pa3InYHbIX
BEILIECTB: PACMO3HABATh OMNBITHBIM TyTEM XJopuu-, Opomua-, uoaua-, kapOoHar-, docdar-,
CWJIMKAT-, Cylnb(ar-, TMIPOKCHI-UOHbI, KAaTHOHbl aMMOHHS M HOHBI HM3yYEHHBIX METaJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

e IPUMEHITh OCHOBHBIE OIEPALIMM MBICIUTEIBHON JIEATEIbHOCTH — aHAIW3 M CUHTES,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIUIO0, BISIBIIEHUE MPUUMHHO-CIEICTBEHHBIX CBS3eH — AJIs
M3YYEHHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAayYHbIE METO/IbI TIO3HAHUS —
Ha0JI0IeHNEe, U3MEPEHNE, MOJICIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).
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TEMATHAYECKOE INTAHUPOBAHME 110 XUMHWHA IO OYHOM ®OPME OBYUYEHMUS

8 KJIACC
No HaumeHnoBanue pa3aesioB U TeM IpOrpaMMbl KonunuectBo OnekrpoHHbIe (ITU(MPOBHIE) 00pa30BaTEIbHBIE
/11 4acoB pecypchl
Bcero
Paznen 1. IleppoHayaibHble XMMHYECKHE MOHATHS
1.1 | Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U MPAKTHUYCCKON 5 [[bubauoreka [IOK https://m.edsoo.ru/7f41837c]]
JIeITEIBHOCTH YeJI0BEKa
1.2 | BemecTBa 1 XUMHYECKHE PEAKIIUU 15 [[bubanoreka [TOK https://m.edsoo.ru/7f41837c]]
Wroro mno pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
2.1 | Bo3ayx. Kucnopos. [ousitre 00 okcnaax 6 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
2.2 | Bogopoa.IToHsTHE O KHCIIOTAX U COJISIX 8 [[bubanoreka [IOK https://m.edsoo.ru/7f41837c]]
2.3 | Bona. PactBopsl. [ToHsATHE 00 OCHOBaHUAX 5 [[bubanoreka [TOK https://m.edsoo.ru/7f41837c]]
2.4 | OcHOBHBIE KJIaCChl HEOPraHUYECKUX COCTMHEHUI 11 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

Hroro no pazneny

30

Pasznen 3. Ilepuoguueckuii 3axoH u [lepuoguyeckas cucreMa Xummnuec
Xumuyeckasi cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIUN

Kux 3jeMmeHToB /. U. MenneneeBa. CTpoeHne aToMOB.

3.1 | Ilepuomuueckuii 3akoH u [leproguueckast CHCTEMa XUMHUYECKUX 7 [[bubmnoreka IIOK https://m.edsoo.ru/7f41837c]]
anementoB JI. 1. MenpaeneeBa. CTpoeHue aroma

3.2 | Xumuueckast cBsi3b. OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIINU 8 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

Hroro mo paszgeny 15 [[bubanoreka IIOK https://m.edsoo.ru/7f41837c]]

PesepBHOE Bpems 3 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

TEMATHUYECKOE IJIAHUPOBAHHUE 11O XUMHWH 110 OYHOM ®OPME OBYYEHMUSI

9 KJIACC
Ne HaumeHoBaHue pa3/ienoB U TeM NPOrpaMMbl KonnyectBo OnexkTpoHHble (LHdpoBbIe) 00pazoBaTEIbHbIE
n/n 4acoB pecypcsl
Bcero

Paspnen 1. BenmecTBO H XuMHYeCKHe peaKIUU
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1.1 | [loBTOpeHHe U yriyOlieHHEe 3HAaHUH OCHOBHBIX pa3/ieiioB Kypca 8 5 [[Bubmuoreka IJOK https://m.edsoo.ru/7f41a636]]
Kiacca

1.2 | OcHOBHBIC 3aKOHOMEPHOCTH XUMHUECKHX PEAKIUIt 4 [[Bubmuoreka IJOK https://m.edsoo.ru/7f41a636]]

1.3 | DOeKTpOIUTHYECKAs JUCCOLUANNS. XUMUICCKUE PEAKIIUH B 8 [[Bubmuoreka IIOK https://m.edsoo.ru/7f41a636]]
pacTBopax

Hroro no pazneny 17

Pa3nes 2. Hemeranibl M MX COeIMHEHUS

2.1 | OGmas xapaKTepuCTHKa XUMUUECKHX 31eMeHTOB VIIA-rpymiisbl. 4 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
["asiorensl

2.2 | OGmas xapaKTepuCTHKa XUMUUECKHUX 1eMeHTOB VIA-Tpymibl. 6 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
Cepa u e€ coeTMHEHUSI

2.3 | OGmas xapaKTepuCTHKa XUMUUECKHUX IEMEHTOB V A-IpyIbl. 7 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
A30T, dochop 1 ux coefuHEHUs

2.4 | OGmas xapaKTepUCTHKa XUMUUECKHUX 31eMeHTOB [V A-Tpymmsbl. 8 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
VTiiepo/1 ¥ KpEMHHU# U UX COCTMHEHUS

Wroro o pazgeny 25

Pa3nena 3. MeTasiibl M UX cOeANHEHHUS

3.1 OO01ue CBOMCTBA METAJIOB 4 [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

3.2 Bakneiirye MeTauIbl 1 UX COSIUHEHUS 16 [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

Wroro o pazgeny 20

Pasznea 4. Xumusi v oKpy:Kaomas cpeia

4.1 | BemectBa u MaTepHaIbl B XKM3HH YeIOBEKa 3 [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

Hroro mo pasneny 3

PesepBHOE Bpems 3 [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68

TEMATHUYECKOE IJIAHUPOBAHHUE 11O XUMHWH 110 OYHO-3A0UYHOM, 3A0YHO ®OPME OBYUEHUS

8 KJIACC
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Ne HaunMeHoBaHue pa3ieioB U TEM MPOrPaMMbI KonmuectBo DnekrpouHnbie (MuppoBBIe) 0Opa3oBaTEIBHbIC
/i 4acoB pecypchl
OYHO/3209HO
Bcero
Paszzen 1. IlepBonavajibHble XHMHYECKHE MOHATHS
1.1 | Xumus — BakHasi 00JaCTh €CTECTBO3HAHUS U MPAKTHUYCCKOU 5 (2/3) [[bubauoreka [IOK https://m.edsoo.ru/7f41837c]]
JIEATEILHOCTH Y€JI0BEKA
1.2 | BemiecTBa i XUMUYECKUE PEAKITHH 15 (7/8) [[bubanoreka [TOK https://m.edsoo.ru/7f41837c]]
Hroro no paszneny 20 (9/11)
Pazjen 2. Baxueiimme npeacraBuTe/ M HEOPraHM4eCKUX BellecTB
2.1 | Bo3ayx. Kucmopon. ITorsitre 06 okcumax 6 (3/3) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
2.2 | Bomopoa.ITousaTre 0 KHCIOTaX M COJIAX 8 (4/4) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
2.3 | Boma. PactBopsl. [ToHsiTre 06 0OCHOBaHUSX 5 (2/3) [[bubanoreka IIOK https://m.edsoo.ru/7f41837c]]
2.4 | OCHOBHBIE KJIACCHI HEOPTaHMUECKUX COCIMHEHUI 11 (5/6) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
Hroro no paszugeny 30 (14/16)

Pasznen 3. Ilepuoaguyeckuii 3axoH u [lepuoguveckas cucreMa XuMHYECKHX 3JIEMEHTOB
Xumuyeckasi cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

. K. Menpaesieea. CTpoeHue aTOMOB.

3.1 | Ilepuoanueckuii 3akoH U [leproauueckast CHCTEMa XUMHUYECKUX 7 (3/4) [[bubanoreka IIOK https://m.edsoo.ru/7f41837c]]
anemenToB JI. 1. Menpaeneesa. CTpoeHnue aroma

3.2 | Xumuueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEILHBIC 8 (4/4) [[bubanoreka IIOK https://m.edsoo.ru/7f41837c]]
peaKiuu

Hroro no paszaeny 15 (7/8) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

PesepBHOE Bpems 3 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 (33/35)

TEMATHYECKOE IJIAHUPOBAHHUE 11O XUMHWH 110 OYHO-3A0UYHOM, 3A0YHOM ®OPME OBYUYEHU A

9 KJIACC
Ne HaumeHoBaHue pa3ieyioB U TEM IPOrPaMMBbI KommuecTBo DiexTpoHHbIe (IIU(PPOBBIC) 00pa30oBaTEIIbHBIC
n/n 4acoB pecypcsl
0YHO/3204YHO
Bcero

Paspnen 1. BenmecTBO H XuMHYeCKHe peaKIUU
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1.1 | [loBTOpeHHe U yriyOJieHHEe 3HAHUH OCHOBHBIX Pa3/ielioB Kypca 5 (2/3) [[Bubmuoreka IJOK https://m.edsoo.ru/7f41a636]]
8 kacca

1.2 | OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEAKIINI 4 (2/2) [[bubaunoreka [IOK https://m.edsoo.ru/7f41a636]]

1.3 | DaeKkTposuTHYECKas TUCCOHAIns. XUMUYCCKUE PEaKIUH B 8 (4/4) [[bubauoreka [IOK https://m.edsoo.ru/7f41a636]]
pacTBopax

Wroro no pazueny 17 (8/9)

Pa3nes 2. Hemeranibl M MX COeIMHEHHS

2.1 | O6mas xapakTepUCTHKa XUMHUYECKUX dieMeHTOB VIIA- 4 (2/2) [[bubauoreka [IOK https://m.edsoo.ru/7f41a636]]
rpynnsl. ['agoreHsl

2.2 | O6mas xapakTepUCTHKa XUMHUECKUX AJIeMEHTOB VIA- 6 (3/3) [[bubauoreka [IOK https://m.edsoo.ru/7f41a636]]
rpynmnsl. Cepa 1 €€ cCoeJMHEHUs]

2.3 | OGmas xapaKTepuCTHKa XUMUUECKHUX IEMEHTOB V A-IpyIbl. 7 (3/4) [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
A30T, dochop 1 ux coefuHEHUs

2.4 | O6mas xapakTepUCTHKa XUMHUECKUX dI1eMeHTOB [V A- 8 (4/4) [[bubanoreka [IOK https://m.edsoo.ru/7f41a636]]
rpynnsl. YTiaepoa M KpEMHUN U UX COCAMHEHUS

Hroro no pasueny 25 (12/13)

Pa3nen 3. Merasiibl U UX COeIMHEHUS

3.1 | OG6mue cBOCTBa METAIIJIOB 4 (2/2) [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

3.2 | Baxwueiinue MeTaIbl B UX COCTUHEHUS 16 (8/8) [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

Wroro no paszueny 20 (10/10)

Pasznea 4. Xumusi v oKpy:Kaomas cpeia

4.1 | BemectBa u MaTepHaIbl B XKM3HH YeIOBEKa 3(1/2) [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

Hroro no paszueny 3(1/2)

PesepBHOE Bpems 3 [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

OBLIEE KOJMYECTBO YACOB I10 [TIPOTPAMME 68 (34/34)
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IMMOYPOUYHOE INIVIAHUPOBAHME B ounoii popme

8 KUIIACC
KoauuecTBo 3 5
Newn | Tema ypoka YACOB JIEKTPOHHBIE N (POBLIE 00pa3oBaTeIbHbIE
pecypchl
Bceero

1 [Ipenmer xumuu. Pose XuMuu B )KU3HU YesioBeka. Tena u 1 BuGmotexa LIOK https://m.edsoo.ru/ff0d210c
BEIllECTBA

2 [TorsTHE O METOAX MO3HAHKS B XUMHUHU 1 bu6mmoreka [TOK https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B

3 nabopaTopuu U MPUEMBI OOpAIICHHS C Ia00PATOPHBIM 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc
000pyTOBAHUEM

4 Uucrele BemecTBa U cMecd. CriocoObl pa3feneHus: cMecei 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d26ca

5 Mpaxuccras padora No 2 «Pvasz[eneHHe cmeceit (a 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d28c8
MIPUMEPE OUYNCTKH MTOBAPEHHOMN COJIN)»

6 ATOMBI M MOJICKYJTBI 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHIX 1 Bubsorexa [IOK hitps://m.edsoo.ru/f0d2bes
AJIEMEHTOB

8 [IpocThie U CIOKHBIE BENIECTBA 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d2d50

10 3aKOH NIOCTOSHCTBA COCTABA BEMIECTB. XUMUICCKas 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d2eae
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB

11 OTHOCHTE b HAs ATOMHA MACCA. OTHOCHTEILHAA 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca

12 MaccoBas goJIs XUMHYECKOTO DJIEMEHTA B COSTMHEHUHU 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d350c

13 KonnuecTBo BeniectBa. Moiib. MouisipHas macca 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d5230

14 Du3nyeCKUEe U XUMUYECKHUE SBICHUSA. XUMUYECKAs PEaKLIUs 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky M ycia0BHs MPOTEKAHMSI XUMUYECKUX PEaKLMH 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d3al6
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3aKOoH COXpaHEHUsI MACcChl BELIECTB. XUMUUYECKHE

16 1 Bbu6nunoteka LIOK https://m.edsoo.ru/ff0d3b88
ypaBHCHHS

17 Berunciienus KOJIM4ECTBA, MACCBI BEIECTBA N0 YPaBHEHHAM 1 BuGmmorexa LIOK https://m.edsoo.ru/ffod5708
XUMHUYECKUX PEaKIUii

18 Knacenuiaum xmmieciux peaxuuii (Coemnerns, 1 Bu6muorexa L{OK https://m.edsoo.ru/ff0d3f34
pa3oKeHus, 3aMellleHns, 00OMeHa)

19 M. B. Jlomorocos — yuCmbiii-sHiminonepet. O6obmenne 1 Bu6miorexa LIOK https://m.edsoo.ru/ff0d40c4
W CHCTEMaTH3alnsl 3HAaHUH

20 Komrponsras pabora Nel no Teme «Bemectsa n 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKITHN

21 Bosyx — cmeck rasos. Coctas Bosiyxa. Kucnopox — 1 BuGmmorexa ITOK https://m.edsoo.ru/ff0d448e
9JIEMEHT U TIPOCTOe BemiecTBo. O30H

29 dusnyecKkre U XMMUIECKHAE CBOMCTBA KHCIOPOaa (peaKIinu 1 Butmorexa [IOK https://m.edsoo.ru/ff0d4614
okucnenus, ropenue). [lonstre 06 okcuaax

23 CrocoOk! momytenis Kucnoposa B 1abopatopun n 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d497a
npoMbIuieHHOCTH. [IpuMeHeHne kuciopoia
TennoBoit 3 (PeKT XUMHIECKON peaKIuu, OHITHE O

24 TEPMOXUMHYECKOM YPaBHEHHUH, IK30- U SHIOTEPMUUECKHUX 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d4790
peaKmmsax

25 Tormuo (neTs, yrom, u MeTaw). 3arpasHeRue Bo3Ayxa, 1 bubmmoreka [1OK https://m.edsoo.ru/ff0d4c4a
CTOCOOBI €ro MpeIoTBPAIICHUS

26 Tpaxmiaeckas pabora No 3 mo Teme «HOHYII cHue 1 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KHCIOPOa, H3yYeHUE €r0 CBOMCTBY»

27 Bonopon — anement u npoctoe emectso. Haxoxzenue s 1 bubmuoreka 11OK https://m.edsoo.ru/ff0d4dd0
MIPUPOJIC

28 (DH3HHECKHE M XUMHHECKHE CBORCTBA BOZIOPOZa. 1 bubmuoreka 11OK https://m.edsoo.ru/ff0d4dd0
[TpumeHnenue Botopoia

29 [ToHsiTHE O KUCIIOTAX U COJISX 1 bubnmuoteka [{OK https://m.edsoo.ru/ff0d50d2

30 CriocoOslI mosTydeHus: BOAOPOJia B IabopaTopuu 1 bubmmoreka [{OK https://m.edsoo.ru/ff0d4dd0

31 lpaxmiieckas padora No 4 no Teme «lomysenne n 1 bubmuoreka 11OK https://m.edsoo.ru/ff0d4f42

coOupaHue BOAOPOJIa, U3YUEHHUE €ro CBOMCTBY
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32 Modnsipublii 00bEM ra3oB. 3akoH ABOTaIpo 1 bubmuoteka LIOK https://m.edsoo.ru/ff0d542e
33 Brrancnerns 061Ema, KOIMMECTBA BELIECTRA ra3a 10 ero 1 Butmotexa I[OK https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY
34 Beraucenis 061,EMOB rasos 110 ypasHEHHMIO peakiuiu Ha 1 Bu6miotexa LIOK https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHA O0BEMHBIX OTHOIIICHHUI Ia30B
35 du3nyecKue U XUMUYECKHUE CBOMCTBA BOJIBI 1 bubmnoreka LIOK https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [lonsiTHe 006 MHAUKATOpAX 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HackIieHHBIC 1 HEHACKIITICHHBIC 1 Butmotexa [IOK https://m.edsoo.ru/ffod5b40
pacTBopbl. MaccoBas JIOJIsSI BENIECTBAa B paCTBOPE
[Ipaktuueckas padota Ne 5 mo teme «IIpuroroBnenue
38 PacTBOPOB C ONPEICIIEHHON MacCOBOM JToJei 1 bubmmorexa [{OK https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BENMIECTBA»
39 Egi;foma" pabota Ne2 o Teme «Kmcnopox. Bonopon. 1 Bu6muorexa IIOK https://m.edsoo.ru/f0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaius, HOMEHKIaTypa 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d664e
41 TosTy4eHue u XMMHUECKHE CBOHCTE KHCIOTHBLX, 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(DOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIMI, HOMEHKIATypa 1 bubnuotexa [{OK https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XUMHUYECKHE CBOMCTBA OCHOBAHUH 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukaims, HOMEHKIATypa 1 bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT 1 bubnuoteka I{OK https://m.edsoo.ru/ffOdfee2
46 Comn (CpeﬂHHe):vHOMeHmaTypa’ CMIOCODEI MoTyueHH, 1 bubmoreka [{OK https://m.edsoo.ru/00ad9474
XUMUYECKHE CBOCTBA
[Ipaktuyeckas padora Ne 6. Perienue sxcriepuMeHTa IbHBIX
47 3a7a4 no Teme «OCHOBHBIE KJIaCChl HEOPTaHMYECKUX 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
48 reHeTquCKVM CRASH MENULY IJIACCaMHt HeOpranpHaecix 1 bubnuoreka LIOK https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001eHre U cUucTeMaTH3aIus 3HaHUHA 1 bubnuoteka I{OK https://m.edsoo.ru/00ad9ch2
50 Konrpombias pagora Ne3 1o Teme "OcHoBHEIE K1CCH 1 bubmuoreka [{OK https://m.edsoo.ru/00ad9ela

HEOPraHUYeCKUX COeAMHEHU "
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HepBBIC IIOIIBITKH KJIaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHUX

51 >1eMeHTOB. TIOHATHE O IPYIIIaX CXOHBIX MEMEHTOB 1 bu6munoteka LIOK https://m.edsoo.ru/00ad9ffa
52 gfﬁﬁggf;;iiiﬁ;ZE(T)EBHI{[?I).HE/E;‘;Z;I;?BzHCTeMa 1 bubnuoteka [{OK https://m.edsoo.ru/00ada52c
53 [lepuoipl, rpymIibl, NOATPYIIBI 1 bubnuoreka [{OK https://m.edsoo.ru/00ada52c
o4 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTombl 1 bubnuoteka [{OK https://m.edsoo.ru/00ada342
55 CTPOCHHE SICKTPOHHBIX 000JI0HCK ATOMOB SICMEHTOR 1 Bu6moreka [TOK https://m.edsoo.ru/00adaébc
[Tepuomanueckoii cucremsl J[. . Menneneena
56 XapakTepuCTHKa XMMHUECKOTO 3IEMEHTA 110 ero 1 Bu6miorexa LIOK https:/m.edsoo.ru/00adag24
nosnoxeHuro B Ilepuoanueckon cucreme /1. 1. Menneneesa
3nauenue [lepnoanueckoro 3aKoHa sl pa3BUTHS HAYKH U
S7 npaktuku. J[. 1. MenneneeB — yué€Hblii, megaror u 1 bubnuoreka [{OK https://m.edsoo.ru/00ada96e
TP IaHUH
58 DIEeKTPOOTPUIIATEIILHOCTH ATOMOB XUMHUYECKUX DJIEMEHTOB 1 bubnuoteka [{OK https://m.edsoo.ru/00adaab8
59 HMonHas xuMu4deckast CBsI3b 1 bu6mmoreka IIOK https://m.edsoo.ru/00adac34
60 KoBanenTHas nojsipHas XuMHYecKasi CBS3b 1 bu6mmoreka IIOK https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHasi XUMUYECKask CBSI3b 1 bu6mmoreka IIOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 1 bu6mmoreka I{OK https://m.edsoo.ru/00adae28
63 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bu6mmorexa L{OK https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 bu6mmoreka L{OK https://m.edsoo.ru/00adb076
65 Kourposias pabora Ne4 no Teme «Crpoenne aroma. 1 bubmuoteka I{OK https://m.edsoo.ru/00adb486
XHUMHUYECKasi CBSI3b)»
66 PesepBHblit ypok. O600IIEeHHE U CHCTeMAaTHU3allHs] 3SHAHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600IIeHNE U CHCTeMAaTHU3allHs] 3SHAHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O000IIeHNE U CUCTeMATHU3aIlHs 3HAHHHA 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68

23



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoauuecTBO 5 5
JIEKTPOHHBIe M poBbIe 00pa3oBaTeIbHbIE
Ne i/ Tema ypoka 4acoB ec CI:) . ungp P
Bcero peeyp

Ilepuoauueckuii 3akoH. Ilepuoudeckas cuctema

1 pHoa PHO 1 Bu6miorexa [IOK https:/m.edsoo.ru/00adb59e
xuMmudeckux aneMmeHnToB J[. . Meneneera

2 3aKOHOMEPHOCTH B USMCHCHUHU CBOHCTE XHMHYECKUX 1 Bu6miorexa LIOK https:/m.edsoo.ru/00adb6b6
AJIEMEHTOB TIEPBBIX TPEX TMEPHOJIOB
Knaccudukamnus 1 HOMEHKIaTypa HEOPraHUIeCKUX

3 uran yp p 1 bubmuoteka I{OK https://m.edsoo.ru/00adb7e2
BECIIECTB
Bubl XUMHYECKOH CBS3H M THIThI KPUCTAUTHUYECKUX

4 b p 1 bu6mmoreka IIOK https://m.edsoo.ru/00adbac6
pemeToK
Kontponbras padota Nel o reme «IloBTopenue u

5 yTIIyOJIeHHE 3HAaHWW OCHOBHBIX Pa3JeioB Kypca 8 1
KJ1acca

6 KraccupuKanms XHMUIECKUX PEAKIHH N0 PasTHHEIM 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbcb0
MPU3HAKaM
[TonsiTue o ckopocTu XUMUYECKo# peakuuu. [lonstue o

7 p peaKtl 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUAX
[TonaTrue 0 XuMHU4YEeCKOM paBHOBeCHH. DaKTOPHI,

8 BIIMSIFOIIME HA CKOPOCTh XMMUYECKOM peaKkiuu U 1 bubnuoreka [{OK https://m.edsoo.ru/00adc28c
MTOJIOYKEHUE XUMMHUYECKOTO PAaBHOBECHUS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 bu6mmoreka [IOK https://m.edsoo.ru/00adcade
Teopus 3aeKTpOUTHYECKON Tuccoruanui. CHIIbHBIC U

10 P p g fmat 1 bubnuoteka [{OK https://m.edsoo.ru/00adcd68
ciabble AIEKTPOJIUTHI

11 HoHHblE ypaBHEHMS peaKkLni 1 bubnuoreka LIOK https://m.edsoo.ru/00add448
% o o

12 VIMITCCICHE CBOUCTBA KHCIIOT M OCHOBATIHH B CBETC 1 bubmuoteka [{OK https://m.edsoo.ru/00add5d8
MIPEJICTaBICHUI 00 PIEKTPOIUTUYECKON TUCCOLIUAIITT
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XVMUYECKUE CBOMCTBA COJICH B CBETE MPEACTaBICHUI 00

13 N 1 bubmunoreka LHOK https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUYCCKOMN TUCCOIUAIINN

14 [lonsiTHE 0 rUapONIM3E COIEH 1 bubnuoreka [{OK https://m.edsoo.ru/00add9d4

15 O00011IeHNEe B CHCTEMAaTH3aLUs 3HAHUI 1 bubmunoreka LIOK https://m.edsoo.ru/00addd12

16 Hpaxtuacckas padora No 1. «Pemenme 1 Bu6miorexa LIOK https:/m.edsoo.ru/00addbfa
OKCIICPUMCHTAJIbHBIX 3aa4»

17 KonTponbnas padora Ne2 no teme «NeKTpOIUTUYECKAS 1 Bubmorexa LIOK https://m.edsoo.ru/00addec
Jucconranys. XUMUYECKUE PEAKIIMU B paCTBOPAX»

18 Obmas XapaKTEepUCTHKA TANOTEHOB. XuMiiecKkue 1 Bu6smoreka [TOK https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IpUMEPE XJI0pa

19 XHOUPOBOHOPOH' CoAnas KUCIOTa, XUMHIECKHE 1 bu6mmoreka IIOK https://m.edsoo.ru/00ade104
CBOWCTBA, MMOJIy4eHHE, IPUMCHEHUE

20 HpaKm? cckas pabora Ne 2 mo Teme f<HOqueHHe 1 bubnuoteka I{OK https://m.edsoo.ru/00ade348
COJISTHOM KUCIIOTBI, H3y4ICHHE €€ CBONCTBY

21 Bhruucnenus 1o ypasHeHHAM XMMHUECKHX peaKiu, 1 bu6mmoreka IIOK https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

22 OO6mrast XxapakTepucTUKa 3JeMEeHTOB VIA-rpyniib 1 bubnuoteka [{OK https://m.edsoo.ru/00ade64a
AnnoTpornHbie MoauduKanuu cepbl. Haxoxkaenue cepsl

23 1 €€ COeTMHCHUH B IpHupoe. XUMHUYECKUE CBONCTBA 1 bu6mmoreka LIOK https://m.edsoo.ru/00ade64a
cephl

24 Cepf) BOOPOJI, CTPOCHHE, (PH3MICCKHE H XMMUICCKHE 1 bubnuoteka I{OK https://m.edsoo.ru/00ade802
CBONCTBa

25 Oxcusst cepet, Cve pHas KHCIIOTa, U3HICCKHE 1 1 bubnuoreka I{OK https://m.edsoo.ru/00adea28
XHUMHYCCKHUE CBONCTBA, MPUMCHCHHE
XHUMHYCCKUE PEaKIIUH, JICXKAIIHE B OCHOBE

26 MPOMBIILICHHOTO CMIOCO0A MOy YCHH CEPHOM KHCTOTHL. 1 bubnuroreka I{OK https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arps3HEHNE OKPY)KAIOIICH Cpe/Ibl
COCJTMHCHUSIMH CEPbI

27 Brluncienue MaccoBOil 1011 BBIX01a MPOAYKTA PEaKLUU 1 bu6mmoreka IIOK https://m.edsoo.ru/00adec8a
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OO011ast XapakTepUCTUKA IEMEHTOB VA-Tpynibl. A30T,

28 pacnpocTpaHeHue B Ipupoje, pusndeckue u bubnuoreka [{OK https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA

29 AMMHAK, Er0 PH3IHECKHE i XHMHHCCKHE CBOHCTES, BuGnnorexa LIOK https://m.edsoo.ru/00adf004
TIOJTyYEHUE ¥ IIPUMEHEHHE
I1 0 I1

30 pakrueckas pabora Ne 3 o Teme «lomyuenne Bubmioteka [IOK https://m.eds00.ru/00adf180
aMMUaKa, U3y4eHUe ero CBOMCTB)»

31 A30THAs KHCIOT, €€ PUSHHCCKHC 1 XUMHUHECKHe Bu6muoreka LIOK https://m.edso0.ru/00adf306
CBOWCTBa
Hcnosib30BaHMEe HUTPATOB M COJICH aMMOHHS B KQUeCTBE

32 MUHEpaJIbHBIX yI00OpeHH. XUMUYECKOe 3arpsisHEHHE bubnuoreka [{OK https://m.edsoo.ru/00adf518
OKPYXKAIOILIEH Cpeabl COEAMHEHUSIMU a30Ta
) .

33 ocgop. Oxeun pocgopa (V) I/Iu(l)OC(bOp Ha KHCIOTa, bubnuoteka [{OK https://m.edsoo.ru/00adf68a
(bu3nvecKre 1 XUMHYECKHE CBOCTBA, TIOTy4YCHHE

34 chonbgofaHHe pocdaros B KAHECTBE MIHEPILHBIX bubnuoteka [{OK https://m.edsoo.ru/00adfc20
yaoOpeHuit. 3arpsi3sHeHHe NPUPOTHON cpebl hochaTamu

35 Yraepon, PactpOCTPAHCHHCE B HPHPOJC, (usmicckue n bu6mmoreka IIOK https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOCTBA
Oxcunel yriaepona, ux (pU3HYECKHEe U XUMUYECKUE

36 CBOMCTBA. DKOJIOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE C bubnuoteka [{OK https://m.edsoo.ru/00adfebe
okcusom yriepona (IV)

37 YroapHas KUCI0Ta U €€ COJTN bubnuoteka [{OK https://m.edsoo.ru/00ae006¢
[IpakTuueckas paborta Ne 4 mo teme "llomyuenue

38 yriaekucioro ra3a. KauectBennas peakius Ha KapOoHaT- bubmuoteka [{OK https://m.edsoo.ru/00ae027e
noH"

39 [TepBoHauanbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX Bubmiorexa LIOK https://m.edsoo.ru/00ae054e
KaK O COeIMHEHUSIX yriiepoia

40 KpemHuuii u ero coennHeHus bu6mmoreka LIOK https://m.edsoo.ru/00ae080a
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[Ipaktudeckas padora Ne 5. Permenue

41 9KCIIEPUMEHTAJIbHBIX 3a/a4 1o Teme «Baxneinme 1 bubanoreka LOK https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI M UX COCTUHCHUS
42 Konrpoxbnas padora Ne3 no reme «Baxneiinme 1 bubnuoreka L{OK https://m.edsoo.ru/00ae0el8
HEMETAJUIbl U UX COCTUHCHUS
OO6mast XxapakTepUCTHKa XUMUUYECKUX AIEMEHTOB —
43 MeTa/LIoB. MeTaLnieckas CBAsh U MeTal I eckas 1 Bu6miorexa LIOK https:/m.edsoo.ru/00ae103e
KpUCTAJTNYeCKas peméTka. Gu3ndeckue cBOWCTBa
METaJJIOB
44 Xumiecke CBgﬁCTBa METAIIOB. ICKTPOXHMHHCCKHH 1 bubnuoreka [{OK https://m.edsoo.ru/00ae1156
P HATIPSKCHUH METAJLIOB
OO6mwme cnocoOsI moTy4eHus: MeTauioB. CIUIaBhlI.
45 Brruncnenus o ypaBHEHUAM XUMHUYECKUX PEAKLIUM, 1 bubnuoreka [{OK https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT MPUMECH
46 [TonsaTHE O KOPPO3UU METAJIOB 1 bubnuoteka [{OK https://m.edsoo.ru/00ael278
47 IIlerouHbIC METAILITBI 1 bu6mmoreka IIOK https://m.edsoo.ru/00ael4b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U KAJTUS 1 bu6mmoreka IIOK https://m.edsoo.ru/00ael4b2
49 IlerouHO3eMEIbHBIC METAIUIBI — KAIbIHN M MarHui 1 bu6mmoreka L{OK https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbLIU 1 bu6mmoreka [{OK https://m.edsoo.ru/00ael5e8
51 O06o01enre U cucTeMaTru3amus 3HAaHUH 1
52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 1 bubnuoteka [{OK https://m.edsoo.ru/00ae1886
53 Hp arHeekad padora J,\,@ 6 10 Teme KECTKOCTL BOB! 1 bubnuoteka [{OK https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHEHUS
54 AJOMUHUN 1 bubnuoteka [{OK https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA 1 bu6mmoreka LIOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubnuoteka I{OK https://m.edsoo.ru/00ae1d86
57 Oxcuppl, ruapokcu sl u conu xxenesa (11) u xenesa (111) 1 bubmmoreka [{OK https://m.edsoo.ru/00ae35e6
58 O06001IeHre ¥ cUuCcTeMaTH3aIus 3HaHUHA 1
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[Ipaktudeckas padora Ne 7. Pemmenue

59 9KCIIEPUMEHTAJIbHBIX 3a/a4 1o Teme «Baxneinme 1 bubnuoteka [{OK https://m.edsoo.ru/00ae3de8
MCETAJJIBI U UX COCIUHCHUS)
Brrancnenns o YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ,

60 CCITH OTHH M3 PEarerton Aar B H%6BITK6 VITH CORCPIRUT 1 bubmmoreka [{OK https://m.edsoo.ru/00ae1750
MpUMeECH. BEIYHCIICHUS MacCOBO# JT0JIM BBIXO/1a
MIPOJTyKTa PEaKITUU

61 O06o01IeHrne U CHCTeMaTH3alus 3HaHU N 1

62 KonTponsnas padora Ne4 no teme «BaxHeiimne 1
MCETAJJIBI U UX COCTUHCHUS)

63 Bemectsa i Matepuaibl B MOBCEHEBHOM XKU3HI 1 bubmuoreka I{OK https://m.edsoo.ru/00ae3f50
JeloBeKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270

65 Ponb XxumMuu B pemieHnn SKOJOTUUECKUX TPOoOIemM 1 bubnuoteka [{OK https://m.edsoo.ru/00ae4270

66 Pe3epBLHHH ypoK. OboOmenue u cucemaTnsanus 1 bubnuoteka [{OK https://m.edsoo.ru/00ae0d0a
3HaHUH

67 Pe3epBLHHH ypox. ObodmenHe 1 cHCTeMATH3 AL 1 bubnuoteka I{OK https://m.edsoo.ru/00adb33c
3HaHUH

68 E;;;E;HHH ypok. Obobmenne u cncremMaTnsanus 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areabcTBo
«IIpocsemenne»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areabcTBo
«IIpocsemenne»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., fmykoBa A. B. HactonbHast kHUra yuutens.
Xumus. 8 ki1.: Metonuueckoe rocodue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Terpaap a5 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmacen. M.: [Ipoda, 2022.

3. T'abpuensn, O. C. Meroauueckoe nocodue k yaeobuuky O. C. ['abpuensna « XumMus». 8 Kiacc
/ 0. C. TI'abpuensta. — M. : [Ipoda, 2021. — 1009.

4. T'abpuensn, O. C. Mertoaudeckoe nmocooue k yaeouuky O. C. ['abpuensaa «Xumus». 9 kmacc
/ 0. C. I'abpuensta. — M. : [poda, 2021. — 108.

5. Xumus : rexHosorudeckue kaptel K yaueOHuky O. C. I'abpuensna «Xumus. 8 xinacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosornyeckue kaptol K yaeOHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Metoaudeckoe nocooue / JI. . Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KoHtposibHBIE U TpoBepoUHBbIC padoThl K yueOHuKky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: Ipoda, 2022.
TaHHbIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u cait i yaurtens «5 uay Ha YPOK XUMHUN
http://him. 1september.ru Enqunas xomnexkuus LIOP: IIpeamerHas KoJIeKIusa « X MU
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
xumust. Komtekmus Poccuiickoro o01ieo0pa3oBaTeIbHOrO opTalia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oluMITHaia NIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuyeckas XuMusi: JICKTPOHHBIA YUSOHUK JIJIS CPEIHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JICKTPOHHBINA Y4EOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTSIK: XUMHS

http://www.chemistry.ru JlucraHuinoHHasi OMMMIKAJA 10 XUMUHU: TEIEKOMMYHHKAI[MOHHBIN
00pa30BaTeNbHBIN MPOEKT
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