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HHOACHUTEJBbHASA 3AIINCKA

[TporpammMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeameTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LEsaX, oOwed crparernu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH y4eOHOrO NpPEAMETa, YCTaHABIHUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MPelyCMaTPUBAET paclipe/ielieHue ero mo kjaccam u
CTPYKTYPHUPOBaHUE 110 pa3zieiaM U TeMaM IpOrpaMMbl 0 XUMHH, ONpeseNsieT KOIUYeCTBEHHbIE
U Ka4yeCTBEHHBIC XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYI0 IIOCIIEeI0BaTEIbHOCTh
U3YyUYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKU y4eOHOTro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeaseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TaK)Ke TPEOOBAHMIA K pe3yabTaTaM 00ydeHUs] XUMHUH
Ha YpOBHE LeNed H3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUSI 00YUaIOLIErocs, ero
NPECTaBICHUN O MAaTEPUATILHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (YOPMUPYEMbIE XUMHEH
IPECTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOMH,
SHEPreTUYeCcKOoi, MUIIEBOM U IKOJIOrMUECKON OE30MaCHOCTH, IPOOIIEM 3IpaBOOXPAHEHHUSL.

N3ydenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM M camMopa3BUTHs U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JeSTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAloM B (JOPMHPOBAHUHT
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeIOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeUMBAIOTCS CHIEeUU(UKON comepikaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISETCS TIEJarorH4ecKd aJIanTHPOBAHHBIM OTPAKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHH XMUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OT/AETHHBIX 3HAYUMBIX TIOHSATHIA OPTaHUIECKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxona k e€ maydeHuro. CoJepkaHHWe CKIIAIBIBACTCS W3 CHCTEMBI MOHITHH O XHUMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIIEAOBATEIFHOTO pPa3BUTHSI 3HAHWH HA OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoaunueckoro 3akoHa /. . MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4EHUS O CTPOCHUU aToMa U XUMUYECKO CBA3H;



— MpECTaBIECHUH 00 MEKTPOIUTUYECKON IUCCOLUAIMH BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHAS (YHKIMU OOBACHEHHsS] U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyeHne xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpy n3yyeHny XUMUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBaHMUM U pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX MPUMEHEHMH B Yy4yeOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOyYEHHUs Ha CUCTEMaTHYeCKoe MpHoOIIeHHue oOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX IPUOOPETEHUIO OO0YYaIOLIUMUCS OIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTUUECKUX OTHOLIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM 111 BBIPAOOTKM 3KOJOTHYECKH LEeIecO00pa3sHOro MOBEAEHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BHUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODY
npoduis U HaNpaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METO/1aX MO3HaHMs B XUMHH. UHCThIE BellecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTEINIbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHClia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérhl mo opMyniaM XHMHYECKHX COCTUHEHUM.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XHMHUYECKOM MOCYI0i, mpaBmiaMu paboThl B jJabopatopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJACHCALMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapus, paznoxkenue ruapokcuna meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENEHWE OYUCTKA TMOBAPCHHON COJHM, HAONIOJCHHE W OIHUCAHHE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaklud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — anaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(hdexT XuMUYECKOW peakiui, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snmemeHT M mpocTroe BemecTBO. HaxokneHue BOIOpoJa B MPUPOJE,
buznuecKkrue 1 XUMHUYECKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsr u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpHI. PacTBopuMOCTh BemiecTB B Bojie. MaccoBasi J0Jsi BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanmust nHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukanus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. du3znyeckue M XUMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @u3ndeckre U XMMUYECKUE cBoOWcTBa cosieil. [lomyuenne
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KUCIOPOJA, HAOIIOJEHUE B3aUMOJACHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3Yy4EHHE CBOWCTB Boaopoia (TopeHue), B3auMojielcTBUE Bojopoaa c¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIETIOYHO3EMENIbHBIE METAILIbI, TaJIOTE€HbI, UHEPTHBIE ra3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u miauHHONepuogHas ¢opmbl [lepromudeckoil cuUCTEMbI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MePBBIX 20 XUMUYECKUX AJIeMEHTOB [leprnonnyeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U NEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentHas (monsipHas " HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. FlOHHAas CBA3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3yyeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THMAPOKCHA
LMHKAa C pacTBOpPamMH KHCIOT M IIEJIOYEed, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d NPU M3YYEHHUU XMMHH B 8 Kjlacce OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--Hay4HbIE MOHATHS: Hay4HbIM (akT, rumores3a, TEOpHsl, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJblLMsl MU HUX COCAMHEHUIH B COOTBETCTBUM C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIAaCCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMHYECKUX peaklUil M0 pa3IuyHbIM MPHU3HAKAM (IO YMCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
HHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTne o cxopoctu Xumuueckoi peaxuuu. [loHaTtue 06 0OpaTMMBIX U HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThI. KaTHOHBI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClOBHs HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KHCJIOT, OCHOBAaHUM U COJell B CBeTe
npecTaBiIeHui 00 3JeKTpoJUTHYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIllecca AUCCOLMAIIUN
KHUCJIOT, IIeJo4Yel U cojeil (BO3MOKHO HCIONb30BaHHE BHJIEO MaTepUajoB), IMPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblIelIeHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHMCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOPEHHE, pEaKLUU pa3JloKEHUs, COECIUHEHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPTaHKU3M YeoBeka. BaxxkHelme Xmopuas
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3y1eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(HKAIIMK KUCIOPOJA U Cepbl. XUMHUYECKHE CBOICTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHMe M XMMUYecKHe cBoHcTBAa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeIcTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMHUYECKHE peakiuH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe Hu
XUMHYeckue cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMUak, ero Gu3n4eckue i XMMUYecKHue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
¢u3nueckne MW XUMHYECKHE CBOicTBa (0OmIMe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneunduyeckue). McnonapzoBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH Cpebl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI U BOAOEMOB). Docdop, amIoTponHble MOAU(DUKALUH
docdopa, puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 37aeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecCKue U XMMUYECKHE CBOMCTBA, JAEWCTBUE HA KMBBIE OPraHU3MBI,
NOJy4eHHEe U IPUMEHEHHEe. DKOJIOTHYeCKUe MpobeMbl, CBs3aHHble ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJydeHHE U NpuMeHeHHe. KadecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEeH, JTaHOJ, IJMLEPHUH, YKCycHas kuciora). [IpupoaHbie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HX pOJU B JKM3HM 4YelloBeKa. MarepuaabHOE €IUMHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUITMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimne



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJSHOM KHUCIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCTIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C OOpaslamMH XJIOPUAOB (TaJlOTeHHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUueCTBEHHOUW peakinyu Ha Cynb(aT-HOH W HaONIOJIEHUE NpH3HaKa eé
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE M H3YYEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yYEHHE MOJENel KpUCTAUNIMYECKUX PELIETOK aMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHHUE CBOWMCTB YIJIEKHMCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
peméTKa. ODJIEKTPOXUMHUYECKUN Pl HanpsHKeHUH MeTamuioB. Pu3MYecKue W XUMUYECKHUE
cBoicTBa MeTauioB. OOmue crnocoObl MOy4eHUsT MeTayjIoB. [oHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B [lepronueckoi cucTeMe XuMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MAarHUMM M KaJblUi: TnosokeHue B Ilepuoanueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHEHUs
KaJbIus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne ¥ XMMHYECKUE CBONCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuomnueckodr cucrteMe xumuuyeckux osnementoB /[l .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcupbl, rugpokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pas3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HKCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOU (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCJIECIOBAHUE CBOWCTB >KECTKOW BOJBI, MpoOIlecca TOPECHHs JKeje3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblys, allOMUHUS, LUHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOnroeHUe M OMHMCAaHUE MPOIECCOB OKPAIIMBAHMA IJIAMEHU MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKPYKaroIlel cpefbl (MpeaeabHas 10IMyCcTUMAas KOHLIEHTpaus
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzarus MeXNpeaAMETHBIX CBSI3€i MPU U3YUYEHUU XMMHU B 9 Kjlacce OCYIIEeCTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHS: HAYYHbIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, I[POBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUILIBI U3MEPEHUSI, KOCMHYECKOEe IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAOTCS B X0JIe 00Y4YEHUsI XMMHUU B €IUHCTBE Y4€OHOM M BOCIIUTATEIbHON JESTEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM INOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALNN 00yYarOIIHXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY M HAyYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpManueil O MepeoBbIX JOCTUXKEHHUSIX U OTKPBITHUIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHMUAX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOM W JpPYruX BHJAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, FOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHIlEld C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  PEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTaBISIOLINE OCHOBY JUIS
NOHMMaHMUA  CYIIHOCTH HAayyHOM KapTHMHBI MHpa, NPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOHN JHUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCOBHAHHOMY BBIOOpY
HaMpaBJIEHHOCTU U YPOBHs 00yueHUs B JaJibHEHIIeM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHHE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
OpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOIIOICHHUS
npaBwil 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY U peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii 1 Tpya pa3IudyHOro pojia, yBaXXeHHe K
TpyAy M pe3yibTaTaM TPYJIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHENnTHOW MpOo(ecCHOHATBPHOW NESITEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPHUHIUI, TUIIOTEe3a, (aKT, cUCTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (JOPMUPOBATH MPEICTaBICHUE O
[EJIOCTHOW HAy4yHOW KapTHMHE MUpa, U YHUBEpCAlbHbIe yueOHbIE NEeHCTBUA (TIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Bba3zoBble Jioruyeckue aeiicTBus:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KpUTEPHM I KIacCH(pUKAIUU
XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
10 aHAJIOTHH ), JIEaTh BBIBOJIBI M 3aKJIIOUCHUS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJNb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHUMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHME HCIOJb30BaTh MOCTABJIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTa I1O3HAHUS, a
TakkKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE TMPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOJ0M IpoIiecca, CAaMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHMS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPECTABICHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpPaBOYHbIE MOcCOOMsA, pecypchl MHTepHeTa), KpUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAUMBIX JJIs1 BBIIIOJHEHUsI yU€OHBIX U IIO3HABATENIbHBIX 3a/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NeSITeIbHOCTH HH(OPMAIIHIO O BIUSIHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie jauajora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PpPe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
O0IIMX WHTEPECOB W COTJIACOBaHHS NO3MLUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JAEATEIBHOCTh, BHIOUPATH
HanOonee dS(QQeKTHBHbIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO 0O0S3aTEIBbHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JEITEIBHOCTH MO TOJYYE€HHIO HOBOIO 3HAHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEILIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTO
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0MeHa, 9K30- ¥ SHJO0TEPMUYECKHUE PEaKIMU, TEIIOBOM AP (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAsI KOHLEHTPALIKs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEMCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona . M. MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TabanuHyro ¢opmy Ilepuonnyeckoil cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcsl B Tabnuie «lleproguueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUUECKHE JIEMEHTHI, HEOPIaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB, IOATBEpP)KJas ONUCAHUE [pUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® [IPOrHO3UMPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHe, CUCTEeMAaTH3aIMI0, KiIacCU(UKAIKIO, BBIABICHHE NPUYMHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e (CleoBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOM MOCyAOH U  J1abopaTOpHBIM
0o0OpyJIOBaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
U CcOOMpaHUIO ra3o000pa3HBIX BEIIECTB (BOJOpOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEIIECTBA, TIIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonmy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHMS, XMMUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeleibHO JOMyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJHUKY [JIsi COCTaBieHHs (QOpMYJ BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKAsl) B HEOPraHMYECKUX COEAMHEHUSX, 3apsl HOHA MO0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMHUCHIBATH M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpblE HMEIOTCA B NEPUOAUYECKON Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B Ipejenax MalbIX IIEPUOJIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3peKTy, 10 U3MEHEHUIO CTENIEHEeW OKUCIECHHSI XMMUYECKUX AJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMAIMU KUCIIOT, IIEI0YEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUUYECKUX MPEBPAILICHUH B Pa3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe MpaBuia oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HyTEM XJIOpUA-, OpoMuia-, HMOAMI-, KapOoHatr-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHNEe, CHUCTEMATH3aIlMI0, BBISBICHUE MPUUYNHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
Ne HaumenoBaHue pa3jiesioB U Komriecrso tacos JuaexkTpoHHbIe (LU(pPOBbHIE)
n/n TeM NPOrpaMmbl Bcero g;;:ﬂ‘:ﬂbnme ;I;) 62:)1:;1%01me o0pa3oBaTe/ibHbIE PeCYPChI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPAKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeJloBeKa
12 BemtecTBa 1 xumMmdeckue 15 1 0 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bonopoa.Ilonstue o kucnorax 8 0 1 bubnuorexa [JOK
U COJISAX https://m.edsoo.ru/7f41837c
29 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c
23 Bosnyx. Kucnopona. [lonsatue 6 0 1 bubnuorexa [JOK
00 okcuaax https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmnoreka [JOK
HEOPraHUYECKUX COSTMHEHUI https://m.edsoo0.ru/7f41837c
Wroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx jiemeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6mmorexa [{OK
3.1 XUMHYEeCKUX deMeHToB Jl. U. 8 0 0 https://m.eds00.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma
3.2 XuMHU4ecKas CBS3b. 7 1 0 bubnmoreka [JOK



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

OKHCIIUTELHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKum/I
bubanoreka [IOK
Hroro no pasneny 15 https://m.edscﬂ).ru/7f41837c
Ha3Banue MmoayJist
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.}IbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaku
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubnnorexa [JOK
' XUMHUYECKHE PEaKIIUU B PACTBOPaX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nen 2. HemeTa/uibl M UX coeTMHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
o | o e ; ; o Bomoemiox
' PYITIBL 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
bubmmoteka IIOK
2.3 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 0 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | o ; 1 , Bomoeiok
' . PYIUIBL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasuery 25
Pa3znen 3. MeTaliIbl M X COCAMHEHUA
. bubnmoreka [JOK
3.1 OO0mmue cBO¥CTBa METAIIIOB 4 0 0 hitps://m.edsoo.ru/7f41a636
3.2 Baxueiiine MeTanibl U UX COCTUHEHUS 16 1 2 bubmmorexa HOK

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



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

Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecTBa 1 Marepualibl B )KU3HH YEJIOBEKA 3 0 0 Eggg%ﬁ?;;iﬂﬁn f413636
Hroro mo pazneny 3
PesepBHOE Bpems 3 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne KonuyecTBo yacos DJIeKTpOHHbIe HH(ppoBbIE
o/ Tema ypoka Beero Kontposbnble IlpakTuueckme  00pa3oBaTelibHbIe
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuun. Ponap XuMuu B KU3HU 1 0 0 Bbu6nuoreka [IOK
yenoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 ITonarue o MeTogax MO3HAHUS B XUMUHU 1 0 0 bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
, | oo e | i peir | [ omeaox
paTop p partl https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTtele BemecTBa U cMecd. CrocoObl 1 0 0 bu6nuoreka [IOK
paszencHus cmecei https://m.edsoo.ru/ff0d26ca
5 | cuscch (ns morecpe ommcren mmapermot i 0 i BuGmorexa LOK
prMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI H MONICKYJIEI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bu6nuoreka [IOK
XUMHUUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [IpocTbie 1 clnOKHBIE BELIECTBA 1 0 0 https://m.eds00.ru/ff0d2a6c
bu6nuoreka [IOK
o ATOMHO-MOJIEKYJIAPHOE yueHHE 1 0 0 https://m.edsoo.ru/f0d2d50
10 | Xemnroos Gopwyon. Bancwmmeoms axovon | 1 0 0 BuGmorera LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. 1 0 0 bubmuorexa [{OK
OTHOCHTEIbHAS MOJICKY/ISIPHAsS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J11 XUMAYECKOTO DJIEMEHTA B 1 0 0 but6mmoreka [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

COCITMHEHHU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mosb. MossipHast bu6nmoreka [IOK
macca https://m.edsoo0.ru/ff0d5230
14 DOu3HYeCKUE U XUMUYCCKHC SIBJIICHUS. bu6nuoreka [JOK
XUMHUYECKas pEeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIoBUS IPOTEKAHUS bubmuorexa [JOK
XHUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpPaHEHMsI MACChI BEILIECTB. bubnmnorexka HOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruuciieHus KoaudecTBa, MacChl BEIIECTBA bubnnoreka IIOK
110 YPaBHEHHUSAM XUMHUYCCKUX PEAKIIUit https://m.edsoo.ru/ff0d5708
18 (cosmmens. prtokema, svewena BuGmaorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 musconemer. Ocoduenme Bubmiorera LIOK
) B https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUHA
20 Konrtpomnsnas padora Nel o treme bubmuoreka [JOK
«BerecTBa 1 XUMHYECKUE PEAKIIUU https://m.edsoo.ru/ff0d4290
2 Kanenopon s n npoctoe netmeerso BuGmorera L1OK
’ https://m.edsoo.ru/ff0d448e
O30H
2 enopona (peasium oxnenemin, ropesie) Bufmiotexa LOK
’ ' https://m.edsoo.ru/ff0d4614
[TonsiTne 06 okcugax
23 saGoparoptn npowmmenmocrn BuGmaorexa LIOK
: https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
2 nommmae o fepmoxmmcsKon ypasner Bubmiorera LIOK
’ https://m.edsoo0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIUIX
25 TormBo (HedTh, yroib U METaH). bubmmoteka [JOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3arpsi3HEHHE BO3/1yXa, CIOCOOBI €ro
IpeI0TBPALICHUS
[IpakTuueckas padora Ne 3 o reme

https://m.edsoo.ru/ff0d4c4a

Bbu6nuoreka [IOK

26 «Ilonmydenue u CO?I/IpaHI/Ie KHCJIOPOJIa, https://m.edsoo.ru/ff0d4ae?
U3YYCHHUE €T0 CBOWCTBY
27 Bonxopon — 351eMeHT U IPOCTOE BEIIECTBO. bubmmoreka [IOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJISAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOTy4eHHs BOAOPOIa B bubnuorexa [HOK
ngaboparopuu https://m.edsoo.ru/ff0d4dd0
3L dlonyaemmie  compane soropona Bufimorexa L{OK
o ’ https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTB)
N " bubmorexa [JOK
32 MonsipHblif 00bEM ra3oB. 3akoH ABOTaapo hitps://m.eds00.ru/ff0d542e
| oo b o s B LOK
; https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BbEMY
| oo tubuce e T e B LOK
. https://m.edso0.ru/ff0d5708
OTHOIICHHI Ta30B
35 Du3NYeCKue U XUMUIECKHE CBONCTBA BOJIBI bubmorexa LOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuotexa [JOK
WHUKATOpaX https://m.edsoo.ru/ff0d59e2
3 mencmmene pactaopes. Maceonan tom BuSmrorexa LIOK
’ https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
38 [IpakTudeckas pabora Ne 5 mo Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

«[IpuroroBieHue pacTBOPOB C ONpPeAETIEHHOM
MacCOBOH J0JIEH PACTBOPEHHOIO BEILIECTBA»

KonTtponsnast padora Ne2 o reme

https://m.edsoo.ru/ff0d5eba

bu6nuoreka [IOK

39 «Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 s, oonomme n anbotepnes Bumiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHWMsI: COCTaB, K1accudukanms, bubnnoreka IIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOKMCTBA bubnnorexka HOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bu6nuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne n XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmnoreka [JOK
MIOJTYYCHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME bubmmorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUYCCKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID)
48 ['eHeTnyeckas cBsI3b MEXAY KlaccaMu bu6muoreka [JOK
HEOPTaHMYECKUX COSAMHEHUN https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH Bubmrorexa IIOK
https://m.edso00.ru/00ad9cb?2
o
50 "Ocromme ramcen neopranmacenx BuGamorexa LIOK
. https://m.edsoo.ru/00ad9ela
COCIUHCHUI
51 [TepBbIie MOMBITKH KiIacCUPUKAITTT bubnuotexa [JOK

XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O rpynmnax

https://m.edso0.ru/00ad9ffa



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

CXOAHBIX 3JICMCHTOB

[Tepuonnueckuii 3akon u [lepronuueckas

52 crucTemMa XMMu4Yeckux anemeHToB /1. U bubmorexa LIOK
T https://m.edso0.ru/00ada52c
Meupeneena
53 [Tepuoapl, rpynmsl, MOATPYMIIIbI bubmaorexa IIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmoreka [JOK
H30TO1161 https://m.edso0.ru/00ada342
5 | oo o oo souce Bumorera 0K
T https://m.edso0.ru/00adaébc
MenneneeBa
XapakTepucTuka XUMHYECKOTO SHSMGHTa 10 Bubnmorexa [JOK
56 ero noJyioxeHuto B [lepronnueckoit cucreme ]
https://m.edso0.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubmuoreka [JOK
MeHeneeB — yu€Hblii, TIeqaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
59 HNonHas xuMuyeckas CBI3b bubmorexa LIOK
https://m.edso00.ru/00adac34
60 KoBasieHTHAsI ONISIpHAS XUMHYECKAs! CBSI3b bubmorexa LHOK
https://m.edso0.ru/00adaab8
61 KoBanentnas HenosisipHasi XUMUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKACIEHUS bubnmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCTUTENIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH Bubmorexa IIOK
https://m.edso00.ru/00adb076
64 OKHCIIUTEIM U BOCCTAaHOBUTEIN bubnnorexa LIOK

https://m.edso0.ru/00adb076



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

65 Kontposbnas padora Ne4 o reme «CtpoeHue 1 bubmuorexa [JOK
aToMa. XMMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O6o0IeHnE U 1 bubmmoreka [IOK
CHCTEMATU3ALMSA 3HAHUN https://m.edso0.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [JOK
cHUCTEMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBublit ypok. O6o0mieHne 1 1 bubmmoreka [IOK
CHCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U (pPOoBbIE

Ne i/ Tema YpoKka K()HTp()ﬂ],HLIe HpaKanecKHe 06pa30BaTeJILHLIe
Beero padoThI padoThI pecypcbl
) cherena xumtaccx snevenon 7L T ) 0 0 BuGanotera LIOK
T https://m.edso0.ru/00adb59e
Menneneesa
2 itaeo eweNToD MepRe TpE% ) 0 0 buGanorexa LIOK
https://m.edso0.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6nmnoreka [IOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapr XMuMU4Y€eCKOU CBS3U U THUIIEI 1 0 0 bubnuoreka [IOK
KPHCTAJUTMYECKUX PEIHIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme
5 «IToBTOpEeHue u yriydaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3fIeNIOB Kypca 8 Kiacca
6 Knaccudukanms XuMuueckux peakiiuii mo 1 0 0 bubmuotexa [JOK
Pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
7 Homrmie o rovoreman n rereporemmax 1 0 0 buGanorexa LIOK
https://m.edsoo.ru/00adbe9a
peaKIusxX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh bu6mmoreka [JOK
8 o 1 0 0 .
XUMHYECKOHN peakiny U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHUS
9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 0 0 bubnuotexa [JOK
peakiuu https://m.edsoo.ru/00adcade
10 Teopust PIEKTPOTUTUYECKON AUCCOIUALINH. 1 0 0 but6mmoreka [IOK
CuiibHbIC U cla0ble 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peaKkLIUi 1 0 0 bubmmoteka [JOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN

12 B CBETE IIPEICTABICHU 00 bubmnorexa LIOK
pedl . https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
13 Aproraanertel o mespomSeRE Bumorexa LIOK
pel B https://m.edsoo.ru/00add8b2
IUCCOLIAIIAN
14 ITonsaTHe 0 THAPOIN3E COJICH bubmnorexa LIOK
AP https://m.edso0.ru/00add9d4
. bu6mmoreka [IOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue bubnnorexka HOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 G sccams BuGmorera LIOK
p a HHATTHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIuy B PACTBOPAX»
18 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubnmnoreka [JOK
XMMHYECKHe CBOWCTBA HA TPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
o | Karemsapm Conamet o B LOK
» HOIyHeHHUe, https://m.edso0.ru/00ade104
MIPUMCHCHUE
20 onyaerine oot Knrom. e Bunorexa LIOK
oMy Stk https://m.edso0.ru/00ade348
€€ CBOMCTBY»
p | e 1o ey e B LOK
PCAKLIH, a p a1 https://m.edso0.ru/00ade488
HU30BITKE
29 OO0mas xapakTepucTuka 3J1eMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ATNIOTpOIHBIC MOI[I/I(bI/.I'KaHI/II/I cepLI.v Butmiorexa [[OK
23 Haxoxxnenue cepsl U e€ COeqUHEHUN B

npupojae. XMMHYECKHUE CBOMCTBA CEpPhI

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



https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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CepoBonopo, ctpoenue, pu3nueckue u

bu6nmoreka [IOK

24 XHMHYECKHE CBOICTBA https://m.edso0.ru/00ade802
25 gﬁgﬁgige)i )S/I?\f[);l{‘?:CI:(I;IICeH:;(?%ICTBa bubsmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOJTyICHHS bubmuorexa [JOK

26 . .

CEpHOU KUCIIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpesibl COeAMHEHUSIMHU CEPhI
Brruncienue MaccoBOM OJIX BREIXOOA bu6nuoreka [IOK

27 .

NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHKA AIEMEHTOB VA-
rpynibl. A30T, pacClipOCTPAHEHHUE B bubnmnoreka [HOK

28 .
npupoie, GU3NIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUak, ero Gpu3nyecKue 1 XuMU4eCKHe bubnmnorexka HOK
CBOMCTBA, MOJyYeHUE U IPIMEHEHNE https://m.edso00.ru/00adf004

B dlonyueme asmmmasa. wysene éro Bufimiorexa LOK

s St https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKue u bu6nuoreka [IOK
XHUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS

32 B Ka4eCTBE MUHEPAJIbHBIX YIOOpPEHUH. bubmmoreka [JOK
XUMHYECKOe 3arpsI3HEHUE OKPYIKArOIIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta

B eerors guameoe e bubmiorera LLOK

L https://m.edso0.ru/00adf68a
CBOMCTBA, OJIyYeHHE
Hcnons3zoBanne q)OC(l)aTovB B Ka4ecTBE Butmiorexa [[OK
34 MUHEPAIbHBIX YA00peHHid. 3arps3HeHne

MIPUPOTHOM cpenbl hochaTamMu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHeHue B IpUpo/Ie,

bu6nmoreka [IOK

3 bu3rUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3snveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nmoreka [IOK
36 .
npo0JIeMbl, CBS3aHHBIC C OKCUJIOM yIIIepojia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa LIOK
https://m.edso00.ru/00ae006¢
| Db d o B 10K
yHeHme yi ; . https:/m.edso0.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
3 opammecn sentectan sk o BuGmaorexa LIOK
P H https://m.edso0.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemnuuii u ero coequHeHus bubmorexa LOK
P g https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
a1 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnmnoreka [JOK
«BaxkHeime HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COETTUHEHUS»
o | Kommommapors o e B 10K
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuotexa [JOK
43 )
CBSI3b U METAJJIMUECKas! KpUCTAIUTHYECKast https://m.edsoo.ru/00ae103e
pemrérka. @U3NYECKUe CBOWCTBAa METAIIIIOB
M Orepoxmmen pat manpmweri bumorexa LIOK
p P Harp https://m.eds00.ru/00ae1156
METaJIOB
45 OO6mue cnocoObl MOTyYeHHS METAJLIOB. bubnmoreka [JOK

CnuaBel. Beruucienus o ypaBHEHUSAM

https://m.edso0.ru/00ae1156
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XUMHYECKHUX PEaKIHii, eCIu OJUH U3
pEareHTOB COJEPKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UU METAIIOB BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1278
bu6nmoreka [IOK

47 Ienotnbe Merauis! https://m.edscI)-E).ru/Oan14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KU BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae14b2

49 IllenoyHO3eMeIbHBIC METAJLIbI — KAJIbIUN 1 bubmuorexa [JOK

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

50 Baxueiiniue coequHEHU KaJblIUsi bubmiorexa LIOK
https://m.edsoo.ru/00ae15e8

51 O06o001IeHre U CUCTEMAaTU3allisl 3HAHHMA

52 XKeéctkocTh BOABI M cIOCOOBI €€ YCTpaHEeHUs BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1886

o | Ipormmenmarpaora 6o e Sumoresa LOK

yerpanerus” https://m.edso00.ru/00aelae8
N bu6mmoteka [IOK

>4 Amounimii https://m.edS(])lo.ru/Oanlc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoreka [JOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK

56 Keneso https://m.edsc]>lc>.ru/00ae1d86

57 Oxcupl, THIPOKCUIBI U conn kene3a (1) u bubnuotexa [JOK

xenesa (I11) https://m.edso00.ru/00ae35e6
58 O06o001IeHre 1 cucTeMaTr3aIus 3HaHHHA
59 omenepmenmatu s mo Tove Bubmiorerca LIOK
. https://m.edsoo.ru/00ae3de8
«BaxHenme MeTauTbl ¥ UX COSIMHEHUS
60 Brruucnenus mo ypaBHEHUSIM XUMHYECKUX bubnuotexa [JOK
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peaKkIuii, eclii OJIMH U3 PEareHTOB JaH B
M30BITKE W COJIEPIKUT MPUMECH.
Brrunciaenuss MaccoBoi T0JIM BBIXOJA

https://m.edso0.ru/00ae1750

MPOAYKTA PEAKIIHU
61 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
62 KontponbHas padota Ne4 o teme 1
«Baxuelnine MeTaibl U UX COCIUHEHUS)Y
63 BemectBa u Marepurainsl B IOBCETHEBHOM 1 bubnnorexka HOK
YKH3HHU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubnmnoreka [HOK
cpebl https://m.edso00.ru/00ae4270
65 Pons xuMHm B pelieHUN 3KOIOTUUECKUX 1 bubnmnoreka [HOK
npoOiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHne u 1 bubnnorexka HOK
CHCTEMATH3aLs 3HAHWI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [JOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111€HNE U 1 bubnmnorexka HOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Xumus, 8 kiace/ Pymsuruc I'.E., @enpaman @.I°., AkunonepHoe o61mectBo «3nareascTBo
«IIpocBemenue»

Xumus, 9 knacc/Pymsutuc I'.E, ®enpaman @.1°., AkuronepHoe obmiectBo «M3marenbcTBo
«IpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. 3aammarensHas xumust/ B.B. Promus. - 8- u3z., ucnp., nepepad., mor., - M.:
Hentpriosmurpad, 2013. - 221, 3 c. - (A30yka HayKu JijIsl FOHBIX T€HUEB).

2. Inuyyruna I'.B. Cutyanuonssie 3aganus no xumuu. 8-11 knacesl. M.: BAKO, 2014. -
144c. - (MacTepckast yauTemnsi XUMUN).

3. DnextuB 9. ®uznka. Xumus. buonorusa. KoHCTpyKTOp 371€KTUBHBIX KypcoB. Jlis
OpraHu3alyy npeanpoPuiIbHON MOArOTOBKH ydaiuxcs B 9 knacce: B 2-x kaurax. Ku. 2/
Hennebdep C. B., 3yesa JI.B., IBannukosa T.B. u ap. M.: 5 3a 31anus, 2006.

4. Xumuueckuii TypHup: cOopHuk 3anad. 8-11 kmaccer/ I'.YO. Anémun, B.B. Koponés, A.A.
Yenuruna. - M.: [Ipocseuienue, 2018.

5. Xomuenko U.I". O6mias xumus. COOpHUK 33724 U yripakHeHuit: Y4yeOHoe nocodue. -
M.: OOO" UznarennctBO HOBas BosaHa", 2010.

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
bubmuorexa [JOK

MULTIMEDIA - nonnepsxka kypca "Xumus 8-9 xnacc"

OuOIMOTEKa HINEKTPOHHBIX HATIISIIHBIX TTOCOOHIA.

1. CD « Heopranuueckas xumus 8-9 xiacc». OOpa3oBarenbHas KOJJIEKLIHUS.

2. CD «Peneturop ». OOpa3oBaresbHas KOJUIEKIIUS.

3. http://www.mon.gov.ru/ - MunucrepcTBo 00pa3oBanus U Hayku P®. [IpumepHbie
IPOTPaMMBI U TOCYIapCTBEHHBIE CTAaHIAPTHI.

4. 8. http://www.chrio.cap.ru - caiit 'OY "Uysarickuii pecrnyOJMKaHCKHI HHCTHTYT
obpa3zoBaHus"

5. 9. http://www.1september.ru - 'azera "[lepBoe cenTsOps".

6. 10. http://www.festival.1september.ru - ®ectuBans negarornyeckux uaeit "OTKPHITHIH

ypOKH
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