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[TporpammMa 1o XuMHM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (eaepaabHON
paboueil mporpaMMbl BOCIIUTaHUA U ¢ YUYETOM KOHLENLUU IPENnojaBaHus y4eOHOro rpeaMera

«Xumusi» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit deaepannm.

[IporpaMmma mo xuMuu Aa€T MpelCTaBICHHE O IENAX, OOIIe cTpareruu o0y4yeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYalOIIUMXCSl CpeICTBaMU Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
o0s3aTenbHOE MPEIMETHOE COoepk aHue, IpeIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOorpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, IOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluXcsi, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMHUU
HA YpOBHE 1eJeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON

ACATCIIbHOCTH 06yt1a101ueroc;1 110 OCBOCHHIO y‘lC6HOFO COACPIKAHUS.

3HaHME XUMUU CITYXKUT OCHOBOM /1J1s1 POpMHPOBAHUS MUPOBO33PEHUS 00YUAIOIIET0Cs, €ro
IPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (OpPMUPYEMbIE XUMHUEN
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPUPOJIE, O MyTAX
pemieHus Ti00albHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPAHEHUSI.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, €€ 0011el 1 (PYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JIESTEHHOCTH;

3HAKOMUT €O cHenu(puKOid HayyHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI 1[E€JIOCTHOTO
B3IUIAJa Ha E€IUHCTBO IIPUPOABI M  4YEJIOBEKA, SBIAECTCA  OTBETCTBEHHBIM  JTallOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOLINXCS;



CHOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TPHPOJE, K YEIOBEKY, BHOCHT CBOW BKIJIQJ B JKOJOTHYECKOEe 0Opa3oBaHWE
o0yyJaroumxcs.

JlanHbple HarpaBiieHHs B OOY4YEHWH XMMHU OOECIEUMBAIOTCS CHEIM(PHUKON CONEpIKAHHS
y4eOHOro ImpeaMeTra, KOTOPbIM SIBJIETCS MEeJarornyeckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30BOI HAyKH XMMUHU Ha ONPEIEIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMS OPHEHTUPOBAH HA OCBOCHHE
00y4aroIUMUCS CUCTEMbI NI€PBOHAYAIBHBIX NOHATHH XMMUHU, OCHOB HEOPIraHUYECKOH XUMHUM U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX OHATUH OPraHUYECKOW XUMUH.

CrpykTypa coaep:kaHusi MPOTrPaMMBbI 10 XUMHHU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAJbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuMHMuYeckod peakuumu. OOGe 3TU cHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIbHOIO Pa3BUTHUS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YU€HHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMS,
— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBS3H;

— MpeICTaBICHUM 00 IEKTPOIUTUYECKOM TUCCOLUAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAKOTCA HA OCHOBE OSMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIILHO OT OJHOIO YPOBHA K JIpyromy,
BBITOJIHSASL (DYHKIUU OOBSACHEHHS] W MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI U BO3MOXKHOCTEU
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOIy4YEHUs U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl MO XHMHH CHOCOOCTBYET (OPMHUPOBAHHUIO TNPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAy4YHOMY 3HaHUIO M METOJaM II03HaHUsA B Hayke. M3ydeHue xumun
OPOMCXOMUT C TPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «®usuka. 7 Kjacc.

[Tpu u3yyeHUn XUMUU MIPOUCXOTUT (OPMUPOBAHNE 3HAHUM OCHOB XMMUYECKOW HayKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETLHOCTH YelloBeKa U KaK OJHOTr0o
13 KOMIIOHEHTOB MHUPOBOW KYyJbTyphl. 3ajaya y4eOHOro ImpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
NpUOOIIEHNHN K HAyYHBIM METOJIaM MTO3HAHMS ITPU U3YYEHHUH BELIECTB U XUMUUECKUX PEaKIHii, B
GOopMUPOBAHUKM M DPA3BUTHUH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Yy4eOHO-
MIO3HABATENBHOM U yueOHO-MCCIIEI0BATENIBCKOM J1eATeNbHOCTH, OCBOEHUH MpaBMJI O€3011aCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[lpn W3ydeHWH XUMHHM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs BaKHOE 3HAYCHHE
MPUOOPETHN TaKKe LIEH, KaK:



—(OopMUPOBaHME MHTEIUIEKTYaJIbHO Pa3BUTON JHMYHOCTH, FOTOBOM K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaNPaBJICHHOCTh OOYYCHHsT Ha CHUCTEMAaTHYeCKOE MPHOOIIEHHE OOyJaromuXxcst K
CaMOCTOSITCNIbHOW ~ TMO3HABATEIbHOW  JCSTEIBHOCTH, HAYYHBIM  METOAaM  ITO3HAHHS,
(OPMUPYIOITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XHUMHH,

—o0ecrnieyeHne YCIOBH, CIHOCOOCTBYIOIIMX TPHOOPETEHUIO OOYYaIOUIMMHCSA OIBITa
Pa3HOOOpa3HOM JEeATEILHOCTH, MO3HAHUS W CAMOMO3HAHUS, KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JCSITEIbHOCTH;

—(opMupoBaHue 00LIEeH (YHKIIMOHANBHON M €CTeCTBEHHO-HAyYHOW IPaMOTHOCTHU, B TOM
quCcIe YMEHHH OOBSCHATH W OIICHWBATH SIBICHUS OKPYXKAIOIIETO MHUpA, MUCHONB3Ys 3HAHUS U
OMNBIT, TIOJYYEHHBbIE MPU H3YYEHUU XUMMH, NPUMEHATh MX IpPH pelleHuH mpolieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— opmupoBaHue y 00yJarOIMXCs TYMaHUCTUYCCKUX OTHOIICHWH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKH 3KOJOTHYECKH IEIecO00pa3HOro TMOBEICHUS B OBITY U
TPYOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMSI CBOErO 3J0POBbA M OKPYKAIOIIEW MPUPOAHOU
cpenbl;

— pa3BUTHE MOTHUBAIIUH K O0YYEHHIO, CTOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JajbHeHIero o0yueHus.

OO01ee 4uCIO 4acoB, OTBEAEHHBIX JJIS M3YYCHHs] XMMHHM HAa YPOBHE OCHOBHOI'O OOIIETO

obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

HepBOHa'{aJIl)Hble XUMHUYECKHUEC ITIOHATUA

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHUS B CHUCTeMe Hayk. Tema u
BemecTBa. DuU3MYECKHEe CBOWMCTBAa BEHIECTB. ArperaTHoe coctossHue BemecTB. [loHsTue o
METOJIaX MO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CocoObI pa3ielieHus] cMecel.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTeie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XHWMHYECKHX JJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KommuectBo BemecrBa. Mosb. MossipHas macca. B3anMoOCBsI3p KOJIMYECTBA, MacChl U
YHClla CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacy€rsl mo hopMynaM XMMHUUECKUX COCTUHEHHH.

dusnyeckne M XUMUYECKHE SBJICHUA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peakuuit
(coemuHeHus1, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XHMHYECKOH MOCYAOH, MpaBWiaMu pabOTHl B JTAOOpaTOPHH U MpUEMAMHU
oOpamieHuss ¢ 1a0opaTOpHbIM O0OpPYJOBAHMEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3I0B HEOPraHUYECKUX BELIECTB, HAOII0IeHNEe (PU3NUECKUX (IIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KMUIIEHUE U KOHJIEHCALUsl BOJIbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U ONMCaHHWE TNPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieneHus CcMeceil: C IOMOIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKU IOBAapEHHOM COJM, HaONIOJEHWEe U OINHUCaHHE
pe3yJIbTaTOB IPOBEACHUSA OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAcChl, CO3IAHME
Mo/JiesIel MOJIEKYIT (I1apOCTEPIKHEBBIX ).

BaskHeiinue nmpeacTaBuTe/ I HEOPraHUYECKHX BElIECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimoposx — 31€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue Kuciaopona B mpupoje, pu3ndeckue 1 XUMUYEeCKUe CBOMCTBA (PEaKLUH TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KUCIOpoJa B Jaboparopuu U
IpoMBIIIIeHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — ajuioTporHas MOJU(pHKAIN
KHCIIOPOJA.

TeroBoil 3PQexT XUMHUYECKON peakluH, TEPMOXHUMHUYECKHE YpaBHEHHs, 5K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
HNapHUKOBOTO YPPeKTa, pa3pyLUIeHne 030HOBOT'O CIIOS.

Bomopoa — ameMeHT W mpocToe BemiecTBO. HaxokaeHue Bomopoia B TPUPOIE,
(du3nUecKre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI Oy4YeHUs. KUCIIOTHI U COH.

MosnsipHblil 00bEM ra30B. Pacy€rbl 1o XUMHUECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hackiuennsle u
HEHACBIIICHHBIE PACTBOpPBLI. PacTBOpMMOCTH BeliecTB B Boje. MaccoBass 10y BellecTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbL. OcHOBaHWs. Ponp pacTBOpoOB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopor Bojabl B HpUpoJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOJHBIX BOJ.

Knaccudukanust Heopranmuecknx coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3zyromue. HomenknaTypa
OKCUJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaoB.



OcHoBanus. Krmaccudukamuss OCHOBaHM: IMIENTOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuil. du3znueckue M XUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomydeHne
OCHOBAaHMH.

Kucnotsl. Knaccudukamus kucinor. Homenkmnarypa kucnoT. @uznyeckre ¥ XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. Ilosnyyenue Kucior.

Conu. Homenknarypa comneid. dusnueckue U XUMUYECKHE CBOWMCTBA cotieid. [lomyyenue
COJIEH.

I'eneTnueckas CBI3b MCKAY KilaCCaMH HCOPIraHUYCCKUX COC,HI/IHGHI/II\/JI.
Xumuueckuii IKCnepumenm

Ka4eCTBEHHOE OIpEJIeIEHUE COAEp KaHUs KUCIOpOo/a B BO3JyXe, OJy4eHHEe, COOMpaHHe,
pacrno3HaBaHME€ M HM3yYEHUE CBOMCTB KHUCIOpOZAa, HAONIOAECHHE B3aUMOJAEUCTBUS BEILECTB C
KHCJIOPO/IOM U YCJOBUS BOZHMKHOBEHMsS M MPEKPALIEHUs TOpeHHs (I10Kapa), 0O3HAKOMIIEHUE C
o0pa3laMu OKCHJIOB M OIHMCAaHWUE MX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3y4eHHe CBOHCTB Bojaopojaa (ropeHue), B3aumojeicrsue Bopopoaa c¢ oxkcugoMm wmeau (II)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBME BOJBI C METalJlaMM (HaTpUeM U KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHue M3MEHEHMs OKpacKM HHAMKATOPOB B PACTBOpPAX KUCIOT M IIEIOYed, H3ydeHue
B3aumozeiictBust okcuga meau (II) ¢ pacTBopom cepHOW KHUCIOTBI, KHUCIOT C METalslaMH,
peakuuii HeWTpalnu3aluu, IOJIY4YeHHE HEePaCTBOPHMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aj1au 10 TeMe «BakHelime
KJIaCChl HEOPTaHUYECKUX COETUHEHUI».

Ilepuoauyecknii 3akoH u Ilepuoaunyeckas cucrema xumuyeckux diementros JI. H.
Menpneseea. Ctpoenne aToMoOB. XUMHYECKasi CBSA3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUECKUX 3JIeMEHTOB. [oHsATHE 0O TpymNax cXOAHbIX
AJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METa/Ulbl, TaJOT€Hbl, HHEpPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUX JJIEMEHTOB [l
. Menneneesa. Kopotkonepuoanas u anuHHonepuoHas ¢opmbl [leprognueckoil cuctembl
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepumoasl u rpynmbl. PU3HMYECKH CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOIA U IPYIIIIBLI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX danep. M3orombsl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUECKUX 3JIEMEHTOB [leprouueckoil cucTeMsbl
. W. MenneneeBa. XapakTepUCTHKa XHWMHYECKOIO 7JJEMEHTA [0 €ro IMOJO0XKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U IIEPUOJIAM.



3nauenue llepmoamueckoro 3akoHa u [lepuoauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J[. 1. MenaeneeB — y4€HbI U TpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas! CBSA3b.

Creneub okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCIILHBIC pCaKknuu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJICHUS. OKUCIIUTEIIN ¥ BOCCTAaHOBUTEIIH.

Xumuueckuii IKCnepumenm

U3ydeHue oOpaslOB BELIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJAEHCTBUE THIPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJIO0YEH, ITPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMETHBIX CBSI3€H MPU MU3yYEHUU XUMUU B 8 KJIACCE OCYILECTBIISETCS
Yepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U TOHATHH,
ABJIAIOLUXCS CUCTEMHBIMU JUJI OTACIBHBIX IIPEIMETOB €CTCCTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATHS: Hay‘IHbIﬁ (i)aKT, runoTe3a, TCopus, 3aKOH, aHaJIn3,
CHHTC3, Knaccn(bnxaum[, NEPpUOANYHOCTD, Ha6JIIOZ[€HI/I€, OKCIICPUMCHT, MOJACIIMPOBAHUC,
HU3MCPCHUC, MO/JICJIb, ABJICHUC.

®dwusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIH[, H30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, (PU3WYCCKUE BEIUYMHBI, SIUHHUIBI M3MEPEHHS, KOCMOC, ILIAHCTHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusa: armocdepa, rugpocdepa, MHHEpasbl, TOpPHBIE IOPOJBI, IOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XUMHYecKasi peaKkuus

HCpI/IOIlI/IquKI/Iﬁ 3aKOH. Hepno;u/lqecxaﬂ cucreMa XHMMHUYCCKHUX  OJICMCHTOB I[
N. Menneneena. CTpOeHI/Ie aTOMOB. 3aKOHOMCpHOCTI/I B HU3MEHEHHUM CBOMNCTB XMMHYECKUX
SJICMECHTOB IICPBBIX TpéX NnepruoaoB, Kallvid, KaJIbOHUA W HUX COCIMHEHHH B COOTBETCTBHUM C
MOJIOKCHHUEM JJICMCHTOB B HCpHO,Z[H‘-IGCKOﬁ CUCTCMC U CTPOCHUCM X ATOMOB.



CTtpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3U. THUMNBI KPUCTAUIMYECKHUX PEHIETOK,
3aBHCHUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTAIMYECKONW PEMETKH M BUAA XUMHUYECKOM
CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMUHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMM, IeHeTHYecKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccugukanus XMUMUYECKUX PEaKUUi MO pa3iIMyHbIM MpPU3HAKAM (IO YUCIY M COCTaBY
YUYaCTBYIOIIMX B PEAKIUH BEUIECTB, IO TEIJIOBOMY J(PQEKTy, MO0 H3MEHECHHUIO CTEICHEH
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). JK30- U
SH/IOTEPMHUUECKUE PEAKIIMH, TEPMOXHUMHUYCCKHIE YPABHCHUSI.

[TonsiTe o ckopoctu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusix. [loHATHEe O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonsTue o
karanuze. [loHsiTue 0 XuUMHUYecKOM paBHOBecHH. DaKTOPHI, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON pPeaKIMU U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUHU, 3JIEKTPOHHBIA OajaHC OKHMCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopnﬂ SHGKTpOHHTHHGCKOﬁ Jucconuanuu. aﬂeKTpOHHTH U HCOJICKTPOJIUTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3m Jucconuan BCIICCTB € PA3JIMYHBIMHU  BUIAMU XUMHUYCCKOM CBSI3H.
CreneHb Jucconralnmnu. CumnbHbIE U cIa0bIe QJICKTPOJIUTHI.

Peakuuu moHHOrO OOMeHa. YCIIOBUSI MPOTEKaHUsS PEaKUii HOHHOTO OOMEHa, MOJHbIE U
COKpaIIEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOCTBa KUCIOT, OCHOBaHHI M COJIEH B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON naucconanuu. KadecTBeHHbIE peakiMy Ha HWOHBIL.
[TonsiTrie 0 TUAPONIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPHCTAIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJIJIOB M HEMeTalioB (rpadgura M anmasza), CIOXKHBIX BEUIECTB (XJOpUAA HaTpHs),
UCCIIIOBAaHME 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW pEeaKIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIEOBaHUE IIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECCa AUCCOLMALUN
KHCJIOT, IIeno4ed M coield (BO3MOYKHO MCIIOJIb30BaHUE BHUAECO MAaTepHANIOB), IMPOBEICHHE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKaHMsI peakiuil MOHHOTo oOMeHa (oOpa3zoBaHHE
ocajika, BbIAENICHME Tra3a, o00pa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOUUX IMPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEaKIUil (TOpeHHe, peakIH pa3IoKEHUs, COSAMHEHUS),
pacro3HaBaHWE HEOPraHMUYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEaKLUUil Ha HOHBI,
pelIeHme SKCIepUMEHTAIbHBIX 3a71a4.

HeMeTa/jibl 1 UX cOeIMHEHUSA

OO0mass xapaktepucTtuka rainoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHrne W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIMIECTB — TaJIOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajUlaMU, HEeMeTaJllaMu,
nienoyamu).  XuopoBoaopod. ComsiHash KMCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. [leficTBre x10pa 1 XJIOpOBOIOPO/a HAa OpraHM3M YelloBeKa. BaxHenmme XJIopuabl
1 WX HAXOXKJICHHUE B IPUPOJIC.



O6mas xapaktepuctuka dmemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QU3UYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceppl. CepoBoniopos, cTpoeHHe, (U3MYECKHe M XUMHYecKHe cBoicTBa. OKCHUIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M croeruduueckue). XHUMUYECKUE PEaKIu,
JeKalMe B OCHOBE IIPOMBIIIIEHHOIO croco0a mojydyeHus cepHoil KkuciotTebl. I[lpumeHnenue
cepHot KucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIOTHBIC TOKIU, 3arpsS3HEHUE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLECHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIC CTENEHW OKHCICHHS. A30T, pacHpoCTpaHCHHWE B NpUPOZAC, (PHU3UYECKUE U
XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero (u3ndeckue U XUMHYECKHEe
CBOWCTBA, MOJIy4eHUe 1 npuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYCCKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHasi peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
du3nveckue M XUMHUYECKHME CBOicTBa (0OOIIME Kak TpEACTAaBUTENs Kiacca KHCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XMMUYECKOe 3arpsi3HCHUE OKPYIKAIOIIeH CPeibl COSIMHEHUSIMUA a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amoTpormHbie MOTUPHUKAIHNA
docdopa, dusznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosryueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YI00PCHHIA.

OOmas xapaktepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALIMK, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoictra. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yriaeposaa, ux (pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJIy4eHHE U NpUMEHEHHe. DKOJOTHUecKue Mpo0ieMbl, CBsi3aHHble ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHs KJIMMara, NapHUKOBBIM 3QQeKkT. YTrosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHEe M mpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl.  Mcnonbp3oBanume  KapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHayanpHble MOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalEeTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTH HX HepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPTraHMYECKUX COCTUHEHU.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKME CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimume
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3IoB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEAKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMBITHI,



oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUH (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJIGHHE C OOpa3IiaMu XJIOpHIOB (TaJIOTCHHJIOB),
O3HAaKOMJICHHE ¢ o0pasumamu ceppl U €€ COCIUHEHHMAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATepHanoB), HaOIoJeHHe mporecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(aT-uoH W HaOJo/eHue MpH3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOHCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJIB30BaHKUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U pocOopHBIX yaoOpeHUH,
nojydeHue, coOupaHue, pacrno3HaBaHWE M HW3YyYCHHE CBOWCTB aMMHUakKa, MPOBEACHHE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENed KPUCTANTMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOLMU PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, COOupaHue, pacrio3HaBaHUe
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, NMPOBEICHHWE KAYEeCTBEHHBIX pEaKklIWi Ha KapOoOHAT U
CWJIMKAT-UOHbl U W3Y4YCHHE MPU3HAKOB UX IMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHHE SKCIIEPHUMEHTABHBIX 33/1a4 1o Teme «Bakueiimme
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJJibl M UX COETMHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHMX DJEMEHTOB — METalIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepuoanueckon cucreMe xumuueckux 3neMenToB [. 1. Menaeneesa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTramuMueckas CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpsHKeHUW MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmme crnocoObl moixydeHus MeTaysioB. [loHATHE O KOPPO3UK METaJlIOoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[I{esrounble METANLIBL: MTOJ0KEHHUE B Ileproanyeckoi cuCTeEME XUMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa, CTpOCHHE MX aTOMOB, HaXOXAcHHE B mpupoae. Ousmyeckue U XUMHUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAUIOB U UX COCIUHEHUN.

IIlenoyHo3emMenbHBIE METAJIBI MAarHUM M KajublLMi: nosnokeHue B Ilepuonnueckoit
cucreme xumuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxOXJACHUE B
npupoze. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus M Kajblus. BakHeulne coennHeHus
KaJbpLus (OKCUM, TUAPOKCUA, coin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmoMuHui: monoxenue B llepuoanyeckoil cuctemMe XHUMHUYECKUX 3JIeMEHTOB [l
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupoje. Pu3nueckue U XUMUYECKHE
CBOMCTBA aTIIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THIPOKCH/IA ATFOMUHHUSL.

Keneso: mnonoxenne B Ilepuonnueckoil cucreMe XMMHUYECKHX dJIeMeHTOB /I
W. MenneneeBa, CTpOEHHE aTOMa, HaxOXXJIE€HHE B mpupoje. Puznueckue U XUMUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
Y TIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm

O03HAaKOMJICHHE C oO0pa3llaMH METAJIOB W CIUIaBOB, WX (PU3MUYECKUMH CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO HCIIOJB30BaHHE BUICOMATEPHAIIOB),



0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHME CBOMCTB JKECTKOM BOJBI, IIpolecca TOPEHMs >Kele3a B
KHCIIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IIPOTEKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MAarHWs, KaJdblMs, allOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(I1I), memu (II), HaOmroieHNEe U OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMU HATPHS,
Kalqus U KaJbLus (BO3MOXKHO HCIIOJIb30BAaHUE BHIE€OMATEPUANIOB), UCCIEJOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THAPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHennye MeTajlbl U UX COCIUHEHUS».

XuMHs 4 OKpYsKaas cpeaa

BemectBa u Marepuaisl B IIOBCEAHEBHON JKM3HM 4Ye€JIOBEKa. be3onacHoe MCIONIb30BaHUE
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomis npu XUMHYECKHX OXKOrax M
OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoLIei cpeabl (MpeaenabHas 10nycTuMasi KOHIICHTPaIUs
Beliects, gainee — [1/IK). Pons Xxumuu B penieHnu 3K0I0rHYecKuX MpooieM.

Xumuueckuit yIkcnepumenm:
u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).
Mesricnpeomemmnle ceazu

Peanuzanus MexnpeaMETHBIX CBSI3€H MPU M3YUYEHUU XMMHU B 9 KIlacce OCYILECTBISAETCS
yepe3 HCMOJIb30BAHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX IOHATHHM, Tak M IOHATH,
ABJISIFOLUXCSI CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (pakT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHATIU3,
CHUHTE3, KiacCu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
HU3MEpPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAIIHI.

®usuka: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIUI, H30TOIbI,
palHOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUA 3apsll, MPOBOJHUKH, IMOIYNPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKas PENIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€UHULBI U3MEPEHUS1, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, neixanue, Ouocepa, sKocucTeMa, MHUHEpaJbHbIE YHI0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

[l'eorpadusi: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOMABI, TOJIE3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIMgyHOCTHBIE pE3yiabTaTbl OCBOCHUA IIPOrpaMmMbl OCHOBHOI'O 06]1_[61"0 06p330BaHI/I${
JOCTUIalOTCA B XOI€ OGy‘-IGHI/DI XHUMHUHU B €IUHCTBC y‘-IG6HOﬁ 1 BOCIIMTATEILHOM JACATCIIBHOCTHU B
COOTBETCTBHUH C TpaJuIIMOHHBIMHA pOCCHfICKPIMH COUOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B OGH.IGCTBG [paBujiaMMi U HOpMaMu NOBCIACHUA U
CHOCO6CTByIOT mponeccaM CaMOIIO3HAHUSA, CaMOpPa3sBUTUA U COLTMaIM3alluu 06yqafoumxca.

JImgyHOCTHBIE pPE3YJIbTAThl OTPAXAKOT TI'OTOBHOCTH 06yqa}oumxc;l PYKOBOACTBOBATHCA
CHCTEMOM ITO3UTHUBHBIX HOCHHOCTHBIX OpI/IeHTaHI/IfI U paCHIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIC B HaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOLIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(OpMALUCH O MEePEIOBBIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTCYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

NpeaACTaBJICHHA O COLOHWAJIBHBIX HOpMax M IIpaBUJIaX MCEKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJI3HOH, Y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUU yYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOINIOMOILM B Ipoliecce 3TOM yuyeOHOW MAEsITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBE/ICHNE U TOCTYNKM CBOUX TOBapMILEH C IO3ULUU HPABCTBEHHBIX W IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIIEICTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M XHMHMYECKOM  pEakIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISAIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTH  HAy4HOM  KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA IPUPOABI, B3AUMOCBA34X 4YEIOBEKA C IPUPOJHOM CPENOil, O PO
XHUMUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HABATEJIbHBIE MOTHWBBI, HAIIPABJICHHBIE HA MOJYYEHHWE HOBBIX 3HAHUW MO XUMUH,
HeoOXoauMbIe Il OOBSCHEHUS HaONI0/IaeMbIX TPOLIECCOB U SIBICHUN, IMO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYCHHMIO W TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIICIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY

HAIPpaBJICHHOCTHU U YPOBHA O6y‘~IeHI/I$I B IlaJ'IBHeﬁIJ.IeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI



OCO3HAHHWE LEHHOCTHU IKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 >KW3HM, OCO3HAHUE IOCIEACTBUI U HENMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHHUsS] AIKOTrOJsl, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuil 0€30MacCHOCTU MpH OOpallleHMH € XMMHYECKHMHU BEIIeCTBAMH B OBITY W peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTHYECKOMY M3YyUCHHIO POecCcuii U TpyAa pa3IudHOro pojia, YBaKECHHE K
TpyAy W pe3yibTaraM TpPYyIOBOW JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi npodecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IIPO(ECCUOHABHOMN Cpesie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOLIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOr0 U Oe3omacHOoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HM3MUYECKOMY M TICHXMYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacCHOTO MOBEACHHS TP paboTe ¢ BellecTBaMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4YaeMble MPU HM3YYEHUH XUMHUH, JJIS pEIICHUS
3a]1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPEOM, JUIs MOBBIIIEHUS YPOBHS YKOJIOIMYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHHUsI PYKOBOJCTBOBATbCSI UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIACNSAIOT 3HAUMMBIE Ui (HOPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (AKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABaTENbHbIE,
KOMMYHHKATHBHbIE, PETyJIsSTHBHbBIE), KOTOpbIE oOecrnednBaoT (OpMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIC NelCTBHUS

Ba3oBble jornyeckue geiicTBud:



YMEHHSI HUCIOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIICHUS TPUH OCBOCHHUU 3HAHUIL:
pacKpbIBaTh CMBICI XMMHMYECKHUX TMOHSATHHA (BBIACNATh MX XapakTEpHble MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSATUSMU), UCIIOIH30BATh MOHATHUS IJI1 O0BSICHEHUS
OTIIENbHBIX (PAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIIacCHUPHUKAIUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUUMHHO-CIICJCTBEHHbIE CBS3U
MeX1y 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, IeAYKTUBHbIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE MPUMEHATHh B IMPOLIECCE MO3HAHUS MOHATUSA (IIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBATh MIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMUUYECKHUM 3HAK (CMMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuu — TMpU pelIeHud YydeOHOo-
MO3HABATENIbHBIX 3a/lady, C Y4ETOM OTUX MOJCIbHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aEMBIX IIPOIECCaX U SIBJICHUSIX.

ba3oBble uccienoBaTelLCKUE AeiiCTBHS .

YMCHHEC HCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCECTBC HMHCTPYMCHTA IIO3HAHUA, a
TakoK€ B KadCCTBC OCHOBBI [OJId (1)OpMI/IpOBaHI/I$I THIIOTE3bl II0 IIPOBCPKEC IPABHUIIbHOCTHU
BBICKa3bIBACMbIX Cy)KI[CHPIfI;

IPUOOpPETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3AlMU M IPOBEJCHUIO YUYEHHYECKUX
JKCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X010M IpOIlecca, CAMOCTOSTENILHO TPOrHO3UPOBATh €ro
pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O MPOJIEIaHHON padore.

Pa6Gora ¢ undopmanmeii:

yMeHHue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIIUIO PA3INYHBIX BUJIOB
U GOpM MPEICTABICHUS, TOTYYaeMYIO U3 pa3HbIX HCTOUHUKOB (HayYHO-TIONYJIsIpHAs IUTepaTypa
XUMHYECKOTO COJIEp’KaHMs, CIpaBOYHbIE MOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHUE MPUMEHATh Pa3JIMYHbIe METO/BI U 3aMpOCHl MPU MOUCKE U 0TOOpe MH(OpMaIK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHUBHOTO MCIIOJIb30BAaHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (HOpPMY MperCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpaduku U ©X KOMOUHALIUSAMUY;

YMCHHUEC HUCIHOJIB30BATH W AHAJIM3UPOBATH B IIPOLICCCC y‘-IC6H01>i U MCCIIEA0BATEIIhCKOM

JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0351CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:



YMEHHUs 3aJlaBaTh BOMNPOCHl (B XoAe nuamora W (WiIW) JHUCKYCCHHM) TIO CYIIECTBY
oOcyxxnaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHsI TIPEICTABIIAT IMOJYYCHHBIE PE3YyIbTAThl TO3HABATEIBHON JACSITEILHOCTU B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1A0OPATOPHOW pPAOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUSI Y4eOHOIO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATECIBHOW W
MCCJICIOBATEIILCKON NIeATEIHHOCTH TPU PEHICHUM BO3HHUKAIONIMX MPOOJIEM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJIACOBaHMs NO3HMIUN (0OCYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJIHCHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble Y4eOHbIe JelicTBHA:

YMEHHE CaMOCTOSITENILHO ONPEAEISATh LEIH ACSITeIbHOCTH, MIaHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBATh W TP HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTH, BBIOMPATH
HaubOonee HS(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEHCTBUM INpU
BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM IIOJIy4eHHUS HOBBIX 3HAHMU 00 H3y4aeMblX OOBEKTax —
BEIIECTBAX W PEAKIIMSIX, OIICHUBATh COOTBETCTBUE MOJyUYEHHOTO PE3yJIbTaTa 3asBIICHHOW IIEIH,
YMEHHE HCII0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3a/IaHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB 10 OCBOCHUIO 00S3aTENBHOTO COJEp)KaHUS,
YCTAaHOBJIEHHOI'O JaHHON (QenepanbHOl paboueld mTpoOrpaMMoi, BBIIEISAIOT: OCBOEHHbBIE
oOydJarmMMUCs Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBUMiA, crnenuduueckue s
npeAMETHOM 00sacTu «XHUMHS», BUIBI JEATEIBHOCTH TO TOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K xonHmy oOyueHus B 8 kJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:

PacCKpeIBaTh CMBICII OCHOBHBIX XHMHUUYCCKHUX TOHSITHM: aToOM, MOJICKYIJIa, XUMHAYECKHM JJICMCHT,
MpoCcTOC BCHICCTBO, CJIOXKHOC BCUICCTBO, CMECh (O,Z[HOpOILHaﬂ n HeO,Z[HopO,Z[Ha}I), BaJICHTHOCTD,
OTHOCHUTCJIbHAsA aTOMHasA MW MOJICKYJISApHas Macca, KOJIMYECTBO BCEHICCTBA, MOJIb, MOJISIpHAA
Macca, mMaccoBasd J0JI1 XHUMHYCCKOI'0 O5JIEMCHTA B COCIHHCHHU, MOJ'ISIpHBIfI OG’BéM, OKCHUJI,



KHCJIOTAa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENIBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
peakuus, KilaccupUKalus peaklUui: peaklUM COEAMHEHUs, PEaKLUU pa3oXkKeHUs, peaKkiuu
3aMeIIeHus], peakui 0OMeHa, K30- M SHI0TEPMUYECKHE PEaKIiH, TeIUIOBOM (P (eKT peakuuu,
AP0 aToMa, JEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XMMHUYECKas CBS3b,
NOJIIpHAasl U HEMOJSpHAs KOBAJEHTHAas CBs3b, MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, pPacTBOp,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHLEHTPAllKs) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU HNOHSITUS IIPU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHU;

UCTIOJIb30BAaTh XUMHUECKYI0O CHUMBOJIMKY MJIsi COCTaBlICHHS (OpMyn BEIIECTB W ypaBHEHUI
XUMHUYECKHUX PEAKLIN;

OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIIEHb OKUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAMJIECKHOCTh BELIECTB K ONPENENEHHOMY KIIAcCy
COCAMHEHUH 10 GOopMyIaM, BU XMMUYECKON CBSI3U (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;

packpsiBaTh cmbici [lepuoguueckoro 3akona Jl. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMAaHHUE
NEPUOANYECKON 3aBHUCHMOCTH CBOMCTB XMMMYECKHX DJJIEMEHTOB OT HUX IIOJIOXKCHHUS B
[Tepuoaunueckoii cucreme, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOrazpo;

ONMCHIBATh U XapakTepu3oBaTh TabmuuHyro Qopmy Ileproanueckoil cucTeMbl XMMHUYECKHUX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHAs noArpymnmna (A-rpynmna)» u «rnodounas noarpymnna (b-
TpyIIa)», Majble 1 OOJbIINE TIEPUO/IbI, COOTHOCUTH 0003HAYEHHSI, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepuonnueckas cucreMa XxuMmuyeckux oneMmeHTtoB J[. . MenzaeneeBa» ¢ 4MCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oliiee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMHYECKHE JIE€MEHTHI, HEOPIraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(10 YuCITy ¥ COCTAaBY YYacTBYIOIUX B PEAKIIUU BEILECTB, MO TEIIIOBOMY 3P HEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOMIME XMMHUYECKHE CBOMCTBA BEHIECTB PA3UYHBIX KIIACCOB,
NOATBEP)KJAsl  ONUCAaHME INpPUMEpPaMM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MPEBPALICHUH B pa3JIMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO M MOJIIDHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;

IPUMEHSTh OCHOBHBIE ONEpalluy MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o011eHne, cucTeMaTu3alnio, KiIacCUu(PUKalnio, BbISIBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JUI M3Yy4YEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHIl, eCTECTBEHHO-HAayYHbIE METOJIbI
NO3HAaHUS — HaOdIo/IeHUe, W3MEpEeHHe, MOJICIUPOBAaHUE, SKCIEPUMEHT (pealbHbli U
MBICJICHHBIN );

CJIeZIoBaTh MpaBWIaM IMOJIb30BAHUS XUMHUECKOW MOCY/I0M U J1abopaToOpHBIM 00OpYIOBaHUEM, a
TaK)Ke MpaBUiIaM OOpaIllEHUs C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMU 10 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO TMOJYYEHHIO M COOMpaHMIO ra3000pa3HBIX BEILIECTB
(Bomoposila M KHCIOpOJa), NMPUTOTOBICHUIO PAcCTBOPOB C ONpPENEIEHHONM MAacCOBOM Jaoiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb W TPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacmo3HaBaHWIO PACTBOPOB IIEJIOYed M KHUCJIOT C TIOMOIIBI0 HMHIAMKATOPOB (JTaKMYC,
deHondranzent, METUIOPAHXK U IpYTHeE).

K xonmy oOydenus B9 kJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:



PACKpBIBATH CMBICI OCHOBHBIX XMMHMYECKHX MOHATUH: XUMUYECKUH JIEMEHT, aTOM, MOJEKYyJa,
UOH, KaTHOH, AaHHUOH, IPOCTO€  BEIIECTBO,  CJIOKHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaklMs, XUMHYECKas CBS3b,
TEIUIOBOM 3PPEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT JAMCCOLMAIMSA, DPEAKIMM HOHHOIO OOMEHa, KaTajau3arop, XUMHUYECKOoe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pPEAKLMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuyu, OKUCIMTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJIOTPOIIUS,
aM(pOTEepHOCTh, XUMHUUECKasl CBA3b (KOBaJIECHTHAsi, MOHHAs, METAJUINYECKas), KpUCTANINYecKas
pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONW pEaKLHH, MpeneabHO
nonyctumas konuentpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU HNOHSITUS IIPU
OINKMCAaHHUM BEIIECTB U UX MPEBPAICHUH;

UCTIOJIb30BAaTh XUMHUYECKYIO CHUMBOJHMKY MJJISi COCTaBlICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBAa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEIMHEHHH 10
dopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cmbici [lepuoanyeckoro 3akona JI. M. MenneneeBa M J1€MOHCTpUPOBaTh €ro
NIOHMMaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TaOiuuHyro (opmy Ilepuoamyeckoll cucTEMbI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH 00O3HAYEHUS, KOTOpbIE
UMEIOTCA B IMEPUOAMYECKONW TalyuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMM CTPOEHHUS aTOMOB
XUMHUUYECKHMX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00llee YUCIIO 3JIEKTPOHOB U pacHpeesieHue uxX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U UX COCIUHEHMH B Ipejenax MajblX MEpUOOB U INIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCu(UIUPOBATh XMMHYECKHE JI€MEHTHI, HEOPTraHWYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B pPEAaKLUU BELIECTB, MO TemIoBoMy 3¢¢ekTy, Mo
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U crHeun(pUYEecKHe XUMHUYECKHE CBOMCTBa MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/Ias ONMMCAHNE PUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIL;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALIMN KUCIIOT, IIeJIoue U coJiel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklil HOHHOIO0 OOMEeHa, YpaBHEHUS PEeaKLMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUECKOM CBSI3U MEXK/y BEILIECTBAMHU PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCa 3TUX PeaKIIUii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBUjia MOJb30BaHUS XUMHUYECKON MOCY/I0i U 1ab0paTOpHbIM 000OpyIOBaHUEM, a
TaKXe MpaBujia OOpaIleHusl C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa 1 yTIeKUCIIoro rasa);

MPOBOAMTH PEAKIMM, TOJATBEPKIAIOLINE KAueCTBEHHBIM COCTAaB PA3JIMYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-HOHBI, KATHOHBl aMMOHMSI M  HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEILECTB;



MPUMEHSATh OCHOBHBIE OTIEPALIMHM MBICIUTEIBHONU ACSATENHHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
000011IeHIE, CUCTEMATU3aIINI0, BBISIBIEHWE MPUYMHHO-CICICTBEHHBIX CBS3CH — I M3y4YeHUS
CBOMCTB BEIIECTB M XHMHYECKUX PEaKIMi, E€CTECTBEHHO-HAYYHbIE METOJIbI IO3HAHUS —
HaOJI0/IeHUE, U3MEPEHNE, MOJICIMPOBAHNE, IKCIEPUMEHT (peabHbIN 1 MBICIICHHBIH).
TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMBbI KomnnyectBo uacos

n/m Bcero KonTpoabHbie [TpakTi
paboThI padc

Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI

1.1 Xumwus — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTUYECKOM 5) 2

JIEITELHOCTH YEJIOBEKA

1.2 BemecTBa 1 XUMHYECKHE PEAKITUU 15 1

Hroro mo pazneny 20

Pa3nen 2. BaxkHeiimime npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 Bosayx. Kucnopon. [Monsitre 06 okcugax 6

2.2 Bopmopona.lloHsTue o KUCIOTaX M COAX 8 1

2.3 Bopna. PactBopsl. [ToHsiTHE 00 OCHOBaHHSIX 5 1 1

2.4 OCHOBHBIC KJIACCHl HCOPTAaHUYECKUX COCTMHCHUM 11 1 1

Hroro o pazneny 30

Paznea 3. [lepuoanyecknii 3akon u Ilepuoguyeckas cucrema xumudeckux 31emenTos /JI. U. Menne.
OKHCINTEIBHO-BOCCTAHOBHUTE/IbHBIC PEAKIHHT

3.1 Tlepuoamnueckuii 3akoH u [lepuoanueckas cuctema 7
xumuueckux aemerToB J[. . Menzaeneea. CTpoeHne aroma
3.2 Xumudeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC 8 1
peaxiuu
Hroro no paszneny 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KUIACC
Ne HanmenoBanue pa3iesnoB U TeEM IpOrpaMMBbl KonnuecTBo yacos
n/n Bcero KonTtposibHbIe [TpakTua
paboThI pabo1
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peakuu
1.1 TloBropenue u yriayOiieHHe 3HAHUH OCHOBHBIX Pa3/IesioB 5 1
Kypca 8 kiiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKInit 4
1.3 DnekTponuTHUecKas JUCCOLUAIMsl. XUMHUECKHE PEaKIuu B 8 1 1

pacTBopax


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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne
/o

HaumeHnoBanue pa3aenoB v TeM IpOrpaMMBbI

Hroro no pazaeny

Paznen 2. HemeTa/LIbl 1 X COCIMHCHUSA

2.1

2.2

2.3

2.4

OO01mmas xapakTepucThKa XUMUIECKHX dieMeHToB VIIA-
rpynisl. ['anoressr

OO6m1ast XxapakTeprucTHKa XUMUUYECKHUX 1eMeHTOB VIA-
rpyniel. Cepa u €€ coeAMHEHUs

OO01mmas xapakTeprucTHKa XUMUIECKIX JIEMEHTOB VA-
rpynnsl. A30T, hochop U UX coeTuHEHUS

OO6m1ast XxapakTeprucTHKa XUMUYECKHUX d1eMeHTOB [V A-
IpYIIBL. YTJIEPOJ U KPEMHUM U UX COCIUHEHUS

Hroro no pazaeny

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

3.1

3.2

OO1me CBOMCTBAa METAIIIIOB

Baxkneinmne MeTalIbl M UX COCIUHCHUA

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1

BGHICCTBa 1 MaTCpHrajibl B )KU3HU YCIIOBCKA

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
IHOYPOYHOE INIVTAHUPOBAHUE

8 KJIACC
No Tema ypoka
/o
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HM YesloBeKa. Tena u

BEIECTBA

Ilonstue o METOAaX IIO3HAaHUA B XUMHHU

Bcero

17

25

16

20

68

Bcero KontponbHbie

[Tpaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B 1aOOpaTOpuu U

MpuEMBI 00paleHust ¢ 1a00paTOPHBIM 000PYTOBAHUEM)

UucTteie BemecTBa u cMecu. CTIocOOBI pa3ziesieHus: cMecei

ITpakTuyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha mpumepe

OYHUCTKHU NTOBApEHHOU COJIN)»

ATOMBI U MOJIEKYJIBI

XUMHYECKUEe DJIEMEHTHI. 3HAKH (CI/IMBOHLI) XUMHUYCCKUX
9JICMCHTOB

KonnuecTtBo yacoB

KonTposibHbie
paboThI

[TpakTnu
pabo1

Konnyectso yacos

paboTHI
0

[Ipax:
pa


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

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Tema ypoka

IIpocTsle U CIOXKHBIE BELIECTBA
ATOMHO-MOJIEKYJIIPHOE yYEHHUE

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XMUMHU4ecKas Gpopmya.
BaneHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB

OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHasd
mMmacca

MaccoBast 1071 XHMHUYECKOr'0 3JIEMEHTA B COCAUHCHUH
KomnuectBo BemecrBa. Mousb. Moisipaas Mmacca
dusznyueckre 1 XUMUUIECKHE SIBJICHUS. XUMUYECKast PEeaKIIHs
[Ipu3Haky U yciaoBUS MPOTEKAHUSI XUMHUYECKHUX PEaKIIHii
3aKOH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUYECKUE YPAaBHEHUS

Brluncnenus koiamdecTBa, MacChl BEIIECTBA 110 YPaBHEHUSM
XUMHYECKUX PEAKIUI

Krnaccudukanus XuMHYECKUX peakiuid (COSTUHEHMS, Pa3IoKeHUS,
3aMeIIeHHs, OOMeHa)

M. B. JlomoHOCOB — yuéHblii-3HIIMKI0NIeAUCT. OO00IIeHNE 1
cucTeMaTu3alus 3HaHui

Kontponbnas padota Nel o teme «BelectBa U XUMHUYECKHE
peaKuumn»

Bo3ayx — cmech razos. CocraB Bo3nyxa. Kucinopog — sneMeHT u
npocroe BeuiecTBo. O30H

duznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOpoa (peakuu
okucieHus, ropenue). [lonstue o0 okcugax

CriocoObI ostyueHHs KUCIOPOAa B 1a00OpaTopuu U
MIPOMBIIITIEHHOCTH. [IpuMeHeHue kuciopoaa

TennoBoit 3¢ (peKT XUMUUECKON peakInK, OHITHE O
TEPMOXHUMHUYECKOM YPaBHEHHHU, IK30- U SHJOTEPMUUECKUX
peaxmsIx

TonnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHue BO3AyXa, CIOCOObI
€ro Mpe0TBpaICHHS

ITpakTuyeckas padora Ne 3 o teme «Ilonyuenue u cobupanue
KHCJIOPOAA, U3y4EHHE €r0 CBOMCTB»

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHnue B
IIpUpoJIe

dusnueckue U XMMUYECKHUe CBOMCTBA Bogopoaa. [Ipumenenue
BOJIOpO/IA

TloHaTHE O KMCIIOTAX U COJSIX

KonnuecTtBO yacoB

Bcero KonTposbHbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

[Tpak
pa


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d4c4a
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/o

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Tema ypoka

CriocoObI mosryueHust BOAOPOIa B J1aOOpaTOpuu

[TpakTrueckas padota Ne 4 o teme «Ilomydyenue u cobupanue
BOJIOPOJia, U3YYEHHUE €I0 CBOMCTBY

Mousipablii 00BEM ra3oB. 3akoH ABOrajgpo

Beruucnienus o6b€ma, KonuyecTBa BEIECTBA ra3a 110 ero
M3BECTHOMY KOJIMYECTBY BEIECTBA WK 00BEMY

Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKIIMH Ha OCHOBE
3aKOHa O0BEMHBIX OTHOILICHUH ra30B

dusnyecKkue U XMMUYECKHE CBOMCTBA BOJbI
CocraB ocHoBanuil. [lonsiTue 006 nHAMKaTOpaxX

Bopna xak pactBoputens. HachllieHHbIC U HEHACHIIIICHHBIC
pacTBOpbl. MaccoBasi 1015l BEIIECTBA B paCTBOPE

[IpakTrueckas padota Ne 5 o teme «IIpurorosieHue pacTBOpoB ¢
onpeaeIEHHON MacCOBOM J10J1€H PaCTBOPEHHOIO BEIIECTBAY

Kontponbnas padora Ne2 o reme «Kucmopona. Bogopoa. Boga»
Oxcusl: cocTaB, KiacCU(PUKAIMSI, HOMCHKIIATypa

[TonydyeHnue u XuMHU4YeCKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB

OcHoBaHus: cocTaB, KilacCu(PpUKAIIKI, HOMEHKJIATypa
[TonydyeHune 1 XuMHUECKHE CBOMCTBA OCHOBAHU I

Kucnotsr: cocras, kiiaccudukaiysi, HOMEHKIaTypa

[TonyyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOT

Conu (cpennue): HOMEHKIaTypa, CIIOCOOBI MOTyYeHUs,

XHUMHUYECKHE CBOMCTBA

I'enernueckas cBsA3b MEXKy KllaCCAMU HEOPTAaHUYECKUX
COE€IUHEHUN

[TpakTrueckas padota Ne 6. Pemenne skcriepuMeHTATBHBIX 337124
1o Teme «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCTMHEHUI)

O0001IeHE ¥ cUCTeEMAaTU3alus 3HAHUI

BIIP

HepBHe IOIBITKH KHaCCI/I(I)I/IKaI_II/II/I XUMHUYCCKUX 3JICMCHTOB.

KonnuecTtBO yacoB

Bcero KonTposbHbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0

[Tpak
pa
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/o

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Tema ypoka

ITonsTHE O rpyNIax CXOIHBIX 2JIEMEHTOB
IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX

anemenToB JI. 1. MenaeneeBa

Ilepuopl, rpynnsl, NOATPYIIIbI

Crpoenune atoMoB. CocTaB aToMHBIX siziep. M3oTomnsl
CTtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB

Ilepunonnueckoii cucremst 1. 1. Menneneena

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA IO €ro MOJIOKEHUIO B
[Tepuonuueckoii cucreme /. 1. Menaeneena

3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTUS HAYKH U
npaktuku. J[. 1. MenaeneeB — y4€HblIil, e1aror U rpakJaHuH
DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMUUYECKHUX JIEMEHTOB
Honnast xumuieckast CBsi3b

KoBasientHas mossipHasi XUMHUYECKasi CBSI3b

KoBanentHas HemnonspHas XuMudeckasi CBsI3b

CreneHb OKUCICHUS

OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH

OkuCIUTENN U BOCCTAHOBUTENH

KonTponbnas padota Ne4 mo teme «CtpoeHue atoMa. XuMHUECKas
CBS3bY»

O060011eHre U cucTeMaTU3alns 3HaHUN

O00011IeHEe ¥ cUcTeEMaTU3alus 3HaAHUI

O000I1IEHNE U CUCTEMATHU3AIINS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

9 KUIACC
Ne Tema ypoxka
n/n
1 Tlepuonmueckuii 3akoH. [lepuoauueckas cucreMa XUMHYECKUX

anemenToB 1. . MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX IEMEHTOB
NEPBBIX TPEX MEPUOJIOB

KonnuecTtBO yacoB

Bcero KonTposbHbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
68 4

[Tpak
pa

KommyectBo 4aco

Bcero KoHTponbsHbIE

paboTbI
1 0
1 0

IIp:


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
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

No Tema ypoka KonnuectBo vaca

/1 Bcero Kontponsubie  Ilp:
paboThI

3  Kunaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX BEIECTB 1 0

4 Buapl XUMHUYECKON CBSI3U U TUIIBI KPUCTAJUTMUECKUX PEIIETOK 1 0

5  KontponpsHnas padora Nel mo reme «IloBropenue u yriyonenne 1 1
3HaHUU OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca»

6 Kiaccudukanus XuMHUIeCKUX PEaKIMK 110 Pa3IuYHBIM ITPU3HAKAM 1 0

7 llonatue o ckopocTH XUMUYeCKoU peakiuu. [IoHATHE O TOMOTrE€HHBIX 1 0
U TeTEPOreHHBIX PEaKLUsix

8 Ilonarue o xumuueckoM paBHOBecuu. DaKTOPHI, BIUSIONINE HA 1 0
CKOpPOCTh XUMHUYECKOH PEaKIMH U TMOJI0KEHUE XUMHYECKOTO
paBHOBECHS

9  OxuciauTenbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 0

10 Teopus snekTpoauTUYecKoi nuccormanui. CHUIIbHBIC U c1a0bie 1 0
AIEKTPOIUTHI

11 HouHble ypaBHEHUS peakuit 1 0

12 Xwumuueckue CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE MPEACTABICHUI 1 0
00 PIIEKTPOIIUTUYECKON JUCCOIIUAIIUN

13 XuMuueckue CBOMCTBA COJICH B CBETE MPEACTABICHUIN 00 1 0
AIIEKTPOIIUTUIECKOHN TUCCOIIMALINT

14 TlonsTHe O THAPOIU3E COJNeH 1 0

15 OO06obieHue u cucTeMaTH3aIus 3HaHUI 1 0

16 TIlIpaktuueckas padora Ne 1. «Pemenne SKCIIepUMEHTATBHBIX 337129 1 0

17 KontponbHas pabota Ne2 1o reme «NeKTpoIUTHYECKAs 1 1
JFICCOTMAINS. XUMUYECKHE PEaKIUH B PACTBOPAX)»

18 OO0mas xapakTepuCTUKa raJloreHOB. XMMHUYECKHE CBOMCTBA HA 1 0
npuMepe XJopa

19 XmopoBonopoa. ComisiHast KHUCIOTa, XUMHUYECKHE CBOICTBA, 1 0
NOJTy9YeHUE, TPIMEHEHHE

20 TIIpaxTtmueckas padota Ne 2 o teme «lloxydeHne constHOM KHCIOTHI, 1 0
U3y4EHUE €€ CBOUCTBY»

21 BbluncieHus N0 ypaBHEHUSM XUMUYECKUX PEAKIUH, €CIIH OUH U3 1 0
peareHToB JlaH B U30bITKE

22 OOmas xapaKTeprcTUKa JIeMeHTOB VIA-rpynms 1 0

23 AmnotporHsle Moaudukanuu cepsl. HaxoxaeHnue cepsl 1 eé 1 0

COEMHEHMH B IIpUpOAe. XMMUUYECKHE CBOMCTBA CEPhI
24 CepoBoaopo/i, CTPOCHUE, GU3NISCKUE M XUMUIECKHIE CBOHCTBA 1 0


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

No Tema ypoka KonnuectBo vaca

/1 Bcero Kontponsubie  Ilp:
paboThI
25 Okcupsl cepsl. CepHasi KHCIIOTa, PU3NUECKUE U XUMUYECKHE 1 0

CBOﬁCTBa, IIPUMEHCHUEC

26 XuUMHYECKHUE PEaKInH, JIeKaIMe B OCHOBE MPOMBIIIICHHOTO cItocoba 1 0
MOJYYEHHS CEPHOM KUCIOThl. XUMUYECKOE 3arpsI3HEHUE OKPYKarOIIei
Cpezbl COSIMHEHUSIMH CEPBI

27 BpluucieHue MacCOBOM JIOIM BBIXOA MPOAYKTA PEAKIIUU 1 0

28 OOmmas xapaKTepuCcTUKa 3IEMEHTOB VA-Tpymiibl. A30T, 1 0
pacnpocTpaHeHHe B IpUpoe, (pru3nueckue u XUMUYECKHEe CBOMCTBA

29 Ammwuak, ero (pu3nYecKue U XMMUIECKHUE CBOMCTBA, MOTYYCHUE U 1 0
IPUMCHCHUE

30 IIpakruaeckas padora Ne 3 mo reme «[lonydeHrne aMMuaka, U3y9ucHHE 1 0
€ro CBOMCTBY»

31 A3soTHas kucioTa, e€¢ GU3NYECKUEe U XUMHUIECKHUE CBOHCTBA 1 0

32 Hcnonb3oBaHME HUTPATOB U COJICH aMMOHHS B Ka4eCTBE 1 0
MUHEPATBHBIX YI0OpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
CpeIbl COCTMHECHUSIMHU a30Ta

33  Docdhop. Oxcun dpocdopa (V) u pochopras kucnora, GpusndecKue u 1 0
XUMHUYECKHE CBOICTBA, MOJIyYCHUE

34 Hcnonws3zoBanue ¢pocdaToB B Ka4ECTBE MUHEPAIBbHBIX YI0OpEHUH. 1 0
3arpsi3HEHUE IPUPOTHON cpebl pocdaTamu

35 VYrmepon, pacnpocTpaHeHUE B MPUPOC, (GU3MUSCKHE U XUMUYICCKUE 1 0
CBOMCTBA

36 Oxcunusl yriepoja, ux (pu3nyeckre 1 XuMHUUECKUe CBOICTRA. 1 0
DKoJyioruueckue mpodaeMsl, CBA3aHHbIE ¢ OKcHIoM yriepoaa (IV)

37 YronbpHas KHCIOTA U €€ COTU 1 0

38 IlIpakTtuueckas pabota Ne 4 o reme "IlonydeHue yriekucioro rasa. 1 0
KauectBennas peaxius Ha kKapOoHAT-HOH"

39 TIlepBoHaYambHBIC MOHATHS 00 OPTAHUYCCKUX BEIIECTBAX KaK O 1 0
COEIMHEHUSIX YTIepoaa

40 KpewmHuii u ero coeMHEHUs 1 0

41 IIpaxTtuueckas padorta Ne 5. PemeHue skcriepuMeHTAIbHBIX 3a1a4 M0 1 0
TeMe «BakHel e HeMeTaTbl U UX COeTMHEHUSD)

42 KoutponbHas pabota Ne3 no Teme «BaxxHeiie HeMeTaIbl U UX 1 1
COCTUHEHUS

43 OO0mmas XxapakTepruCTHKa XUMUIECKIX JJIIEMEHTOB — METAJLIOB. 1 0
Mertannudeckast CBsI3b U METAJUTHUECKAsk KPUCTAILTUYECKAs penIéTka.
®dusnyecKkue CBOMCTBAa METANIOB

44 XuMUYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUM PsIJT 1 0

HaHpH)KeHI/Iﬁ MCETAJIJIOB


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

n/n

45

46

47

48

49

50

51
52

53

54

55

56

57

58
59

60

61

62

63

64

65

66

67

Tema ypoka

O6mue crioco6s! monydeHus metauioB. CritaBel. Beraucinenus mo
YPaBHEHHSIM XHMUYECKHX PEaKIUi, €CIIN OJJMH U3 PEareHTOB
COIEPIKUT IIPUMECH

ITonsiTHE O KOPPO3UU METALIOB

[llenounbie MeTaIbI

OKcubl ¥ THAPOKCUIBI HATPUS U KU
[llenoyno3eMenbpHBIC METAJIbI — KAJIBIIUA M MarHUi

Bakueiinme coeMHEHNS KaJIbIU

O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[TpakTuueckas padota Ne 6 o reme "JKEcTKOCTh BO/BI U METO/IBI €€
ycTpaHeHus"

AMOMUHUT

AmboTepHbIe CBOMCTBA OKCH/IA U THIPOKCH/IA

Kenezo

Oxcuppl, runpoxcubl u conu xxenesa (11) u xenesa (I11)

O000111eHrE U CUCTEMATU3ALNS 3HAHUN

[TpakTuueckast pabota Ne 7. Pemienue skcriepuMeHTaNbHBIX 337124 O
TeMe «BaxHenne MeTaiibl U UX COEIUHEHUSI)

Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIU, €CITH OJIMH U3
peareHToB JIaH B U30BITKE WM COACPKUT MpUMecH. BrrancneHus
MacCOBOM J0JM BBIXO/Ia MPOIYKTa PEeaKIIuu

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH
Kontponbnas pabora Ne4 o teme «Bakneime MeTamibl U UX

COETMHEHUS»
BemectBa u Marepuaisl B IOBCETHEBHOW KU3HU YEJIOBEKA
XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEN Cpeibl

Ponb xuMuu B pelieHnH SKOJIOTHYECKHUX MpodieM

O0001IeHne 1 cucTEMaTU3aINS 3HAHUI

O0001eHUE U CUCTEMATU3ALINS 3HAHUM

KonnuecTBO 4aco

Bcero KonTposnbHbIe

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0

Ip:


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

No Tema ypoka KonnuectBo vacao

/1 Bcero Kontponsubie  Ilp:
paboThI

68 O000menne U cucTeMaTH3alns 3HAHAN 1 0

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o0iiectBo «M31arenbcTBo
«IIpocsemenue»
» Xumus, 9 xinace/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o0miectBo «M31arenbcTBo

((HpOCBeH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YYUTEJIA

» Xumus, 8 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0miectBo «M31aTenbcTBo
«Ipocsemienue»

* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o01ectBo «M31aTenbcTBoO
«Ipocsemienue»

I' a p a H. H. Xumus. Paboune nporpammel. [lpeamernas

auHus yueOHukoB I'. E. Pymsuruca, ®. I'. ®enpamana. 8—9 knacesl / H. H. 'apa. — M.:
IIpocsemienue.

['a0pycesaH. U Xumus: pabouas Terpanap: 8 K. /

H. U. T'abpyceBa. — M.: [Ipocsemienue.

I'ap a H. H. Xumus: 3a1a4HuK ¢ «ITOMOITHUKOM»: 8—9 KII. /

H. H. I'apa, H. U. T'abpyceBa. — M.: IIpocBerienue.

Pangenxuit A M. Xumus: TMIaKTUHUECKUN MaTepHa:

8—9 k. / A. M. Pagenxuii. — M.: [IpocBenienue.


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

I'apaH. H Xumusa. Ypoku: 8 k. / H. H. I'apa. — M.

IIpocsemenue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[Topran pynaamentanpHOrO0 XUMHYeckoro oopasoBanus ChemNet. Xumudeckas
uHdopMarmonHas ceTb: Hayka, o0pa3oBaHue, TEXHOIOTUH

http://www.chemnet.ru ['azera «Xumus» u cailT 1uia yuutens «5 uay Ha ypoK XUMHH»
http://him. 1september.ru Enunas komnekuus LOP: [Ipeamernas kommekmust « XM
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE 3KCIIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0mieo0pa3zoBareabHOT0 opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickast omummnmaia MKoJIbHAKOB TT0 XUMUHT
http://chem.rusolymp.ru Opranudeckas XuMusi: SJIEKTPOHHBIA YIeOHUK JJIsT CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIIEMK: XUMUS

http://www.chemistry.ru JTluctaniimonHast oJlMMIIHa1a M0 XUMHUH: TEIEKOMMYHHUKAIIHOHHBIN
00pa30BaTeNbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucraniimonabie YBpUCTUUECKHE
OJTUMITHAIBI TI0 XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHasi XUMHsI

http://www 104.webstolica.ru Kitaccudukarusi XUMHUECKHX peakini
http://classchem.narod.ru KouTpen — Xumus 11 Bcex: yaeOHO-MHPOPMAIIMOHHBIN CalT
http://kontren.narod.ru Marepuanst kadeaps! Gpuzndeckoi u KomutouaHou xumun KOsxHOTO

denepanbHOro yHUBEpCUTETA



http://www.physchem.chimfak.rsu.ru Metoauka oOyuenust xumuu: caiit kadeapsr xumun HITTY
http://mctnspu.narod.ru Metoguueckoe o0bequHenne yunreneid xumun CeBepo-BocTounoro
OKpyra ropoaa MockBsl

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

http://webelements.narod.ru [TonyssipHas OMOIMOTEKa XUMHUYECKUX SJIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CIIpaBOYHBIC MATEPUAIIBI 10 XUMUHU
http://www. alhimikov. net Mup xumuu

http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKas IIKOIa»
http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK.py: caiiT o xumun
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