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HNOACHUTEJIBHASA 3AIITUCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS COCTaBI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS OCHOBHOW 0Opa3oBaTENbHON MPOTpamMMbl OCHOBHOTO OOIIETO
oOpasoBanusi, mpencraBieHHbix B PI'OC OOO, a Takke Ha OCHOBe (QeaepanbHON paboueit
MPOrpaMMbl BOCIIMTAHUS M C Y46TOM KOHIICTIIIMH TPENOJaBaHHUs Y4eOHOrO TMpeaMeTa «XHUMUs» B
oOpasoBaTesbHBIX opranu3anusax Poccutickoit denepanun.

[Iporpamma o xumMuu Aa€T MPECTABICHUE O LEJIX, O0IIEH cTpaTerui 00ydeHHsI, BOCTIUTAHHS
U pa3BUTHS OOy4alONIMXCS CpeICTBaMU y4eOHOro mpelMeTa, YCTaHaBIMBaeT o00s3aTeNbHOE
IIPEIMETHOE COJIEP/KAHUE, MIPETyCMAaTPUBAET paclpeiesieHue ero Mo KjiaccaM M CTPYKTYpUpOBaHUE
[0 pa3denaM M TeMaM MpOrpaMMbl O XHMHH, OIPEAENAeT KOJWYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTEPUCTHKU COAEpKaHUSI, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YYEHHUS] XUMHUHU C YyYETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKA Y4eOHOro TMpOolecca, BO3PACTHBIX
0coOeHHOCTel 00yyarommXxcs, ONpenesieT BO3MOKHOCTH MpeAMeTa JUIsl peaau3aluu TpeOoBaHUM K
pe3yiabTaTaM OCBOCHHMS OCHOBHOM 0Opa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHus, a TaKkke TPeOOBaHWU K pe3ylbTaTaM OOyYeHUs XMMHUHM Ha ypOBHE LIEJCH H3ydeHHS
MpeaMeTa U OCHOBHBIX BUJIOB y4EOHO-TIO3HABATEIBHOMN JEATEIbHOCTH O0YUYAIOIIETOCs MO0 OCBOCHHIO
y4e0HOTr0 cofiepKaHUsl.

3HaHUE XUMHUM CIY)KUT OCHOBOH Il (POPMHPOBAHUS MHMPOBO33PEHHsI OOYYaIOLIErocs, ero
MIPE/ICTaBICHUI O MaTepuaIbHOM €IMHCTBE MHpa, BaXHYIO POJIb UIPaloT (popMUpYEMbIe XHMHUEH
MPEJICTABICHUS] O B3aMMOIPEBPAILICHUSIX SHEPTUH M 00 JBOJIONUU BELIECTB B MPUPOJIE, O MyTAX
perieHus riao0aibHbIX IPo0JieM YCTOHYHMBOIO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
MUILEBOH U 3KOJIOrMYeckoi 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEH Il CaMOpa3BUTHUA W (POPMUPOBAHUS KYIbTYPHI
JTUYHOCTH, € 001mel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH OO0ydJarommxcs,
HABbIKOB MX CaMOCTOATEIbHOW y4eOHOW NeATeIbHOCTH, IKCIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKUX
YMEHHUIA, HEOOXOJUMBIX KaK B TOBCEHEBHOM XKU3HH, TaK U B TPOHECCUOHAIBHOM e TETHHOCTH;

3HAKOMMT CO CTeIM(PHUKON HAyYHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsia Ha
€IMHCTBO MPHUPOJABI U YEIOBEKa, SIBISIETCS OTBETCTBEHHBIM JTarioM B (JOPMUPOBAHUU €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH OO Yy4aIOLIUXCS;

CHIOCOOCTBYET (POPMHUPOBAHUIO LICHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MIPHUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOe 00pa3oBaHHe 00ydaroIuXCsl.

JlaHHple HampaBleHUsT B OOYYEHHH XUMHMU OOECIEUMBAIOTCSA CIEUU(PUKON Ccopep KaHus
y4eOHOro mnpeamMeTa, KOTOPBIM SBISETCA MEJarorMyecky aJanTHPOBAaHHBIM OTpa)KeHHEM O0a30BOi
HayKU XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumuu Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHUS OPHEHTUPOBAH Ha OCBOCHHE
OOyUaIOIUMUCST CHCTEMBI IEPBOHAYATBHBIX TMOHITHA XHMHH, OCHOB HEOPTaHWYCCKOW XUMHH U
HEKOTOPBIX OTJAEIbHBIX 3HAYUMBIX MOHATHI OPTraHUYECKON XUMHUH.

CtpykTypa conepkaHHs NpPOTpaMMbl MO XUMHUH C(HOpMHUpOBaHAa Ha OCHOBE CHUCTEMHOTO
noaxoza K e€ nzydenuro. CojepkaHue CKIAIbIBACTCS U3 CUCTEMbI TOHATUH O XMMUYECKOM 3JIEMEHTE
M BEIIECTBE M CHCTEMBbl MOHATHH O XHMMHUYecKod peakuuu. OOe 3TH CHCTEMBI CTPYKTYpHO
OpraHM30BaHbl [0 NPHUHIMIY IOCJIEA0BATEIIBHOIO pAa3BUTUS 3HAHUI Ha OCHOBE TEOPETHUECKUX
MPEJICTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeJCTaBICHUN 00 3NIEKTPOTUTHUECKON TUCCOIMAIIH BEIIECTB B pACTBOPaX.

Teopernueckre 3HaHWSA pacCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU TMONYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BHUBAIOTCS MOCJIEIOBATENBHO OT OJHOIO YPOBHSA K APYromy, BBIIOJHSS
GYHKIUH OOBSICHEHHSI W MPOTHO3HPOBAHMS CBOWMCTB, CTPOSHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl 1O XHMHH CIOCOOCTBYeT (DOPMHPOBAHUIO MPEICTABICHHUS O
XUMHUYECKOM COCTaBJISIIONICH HAydyHOM KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW MpPHUPOIbI,



LIEHHOCTHOTO OTHOIIECHMSI K HAyYHOMY 3HAHMIO U METOJlaM TO3HaHUsl B Hayke. M3yueHue Xumuu
MIPOMCXOJUT C MPUBJICYCHUEM 3HAHUN M3 PaHEE M3YUYEHHBIX YYEOHBIX MpeaAMeToB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» u «®usnka. 7 Kiace.

[Ipy u3ydyeHHH XUMUU MPOUCXOIUT (POPMHUpPOBAHUE 3HAHMI OCHOB XMMHUYECKOW HAayKU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIPHOCTH YelIOBeKa M KaK OJHOTO M3
KOMITOHEHTOB MHUPOBOI KyJbTYphl. 3a/iaya y4eOHOTO ImpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUA — BaKHEUIMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX TIOJOKEHUM,
JOCTYIHBIX 0000IIEHUH MUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOIIEHUN K HAYYHBIM
METOJIaM TO3HAHUS TIPHU U3YYCHHUU BEIIECTB U XUMUYECKUX pEaKiuid, B (POPMUPOBAHUH U PA3BUTUU
MO3HABATEIbHBIX ~YMEHMA W HMX NPUMEHEHWH B  Yy4eOHO-TIO3HABAaTEIbHOM U  y4eOHO-
HCCIIEI0BATENIbCKON JIEATEIbHOCTH, OCBOCHUM IpaBWil 0€30macHOro oOpalleHHs C BEIIeCTBAMU B
MMOBCEITHEBHOU KU3HH.

[lpy w3yyeHHMH XMMHUU HAa YpPOBHE OCHOBHOTO OOMIEr0 0Opa30BaHUsl Ba)KHOE 3HAYCHHE
MPHOOPENN TaKue LU, KaK:

— (QopMHUpOBaHUE HHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYAHHYECTBY, CAMOCTOSITEILHOMY TMPUHSTHIO PEUICHUM, CIIOCOOHOM aqanTUPOBATHCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBlIeHHOCTh OOy4YeHUS Ha CHCTEMaTH4YecKoe TMpHOoOIIeHHe oOydaromuxcs K
CaMOCTOSITENILHOM TMO3HABATENBHON NIEATEIHHOCTH, HAyYHBIM METOJaM TMO3HAHUSA, (POPMUPYIOIIIM
MOTHUBAIIUIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecnieueHue YCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO OO0YYaroIIMMHUCS  OIbITa
pa3HOOOpa3HON JEesATENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIIOUYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHUE JIJIs1 PA3TUYHBIX BUIOB JICSITEIILHOCTH;

— dopmupoBanue o0mEeH (GYHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qyclie YMEHUI OOBSCHATh M OLICHUBATDH SIBJICHUS OKPY)KAIOIIEr0 MHUPA, HCIOJIb3Ys 3HAHUS U OIIBIT,
MOJIYYCHHBIE NPY U3YUYEHUU XUMUU, IPUMEHSTh UX MPU PEHICHUH POOIEM B MMOBCEIHEBHOM KU3HU U
TPYZIOBOH JI€SITENBHOCTH;

— ¢opMupoBaHue y OOYyYarOIIUXCS TYMaHHUCTHUECKUX OTHOIICHUM, MOHUMaHHUS IEHHOCTHU
XUMHUYECKHUX 3HAHUH ISl BEIPAOOTKH YKOJIOTHUECKHU IEIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU
JESTENBHOCTH B LIETISIX COXPAHEHHs CBOETO 3/J0POBBS U OKPYXKAIOIIEeH MPUPOAHON CpeIbl;

— pa3BUTHE MOTHUBAIMU K O0y4YEHHIO, CIIOCOOHOCTEN K CAaMOKOHTPOJII0O U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis U
HaIPaBJIEHHOCTH JaJIbHENUIIET0 00Y4YEeHHUS.

OOmiee 4ucIO YacoB, OTBEAEHHBIX IS W3YYEHHS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocraBnsieT 136 gaco: B 8 kiacce — 68 gyacoB (2 yaca B Henenmo), B 9 kiacce — 68
4acoB (2 yaca B HE/ICIIO).

COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBICe XUHMHYECKHE TOHATHSA

IIpeamer xumun. Ponp XUMHUM B J)KU3HU YeloOBeKa. XMMUS B CUCTEME HayK. Tesa M BellecTBa.
@du3nuecKue CBOMCTBA BEIECTB. ArperatHoe cocTosHME BemiecTB. [loHATHE 0 MeToJaxX MO3HAHUS B
xuMuu. Yuctele BemecTBa U cMecH. CriocoObl pa3aeneHus cMecei.

ATOMEBI U MOJICKYJIBI. Xumuueckue 31eMeHTbl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB. HpOCTBIC n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckass ¢opmyina. BaleHTHOCTh aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraa BemecTs. OTHOCUTENbHAS aToMHas Macca. OTHOCHUTEIbHAsI MOJIEKYJIIpHas Macca. MaccoBas
J0JII XUMHUYCCKOI'o 3JIEMCHTAa B COCIMHCHUU.

KonngectBo BemiectBa. Monb. MossipHas Macca. B3aumMocBs3b KOJIMYECTBa, MAacChl U YUCIIaA
CTPYKTYPHBIX €IMHHII BeecTBa. Pacu€rel mo popMynam XUMHUECKUX COCTUHEHUH.

DuU3n4ecKUe 1 XUMUYECKHUE SIBICHUs. XUMUYECKask Peakys U €€ MPU3HAKU. 3aKOH COXPaHECHHUS
Macchl BemiecTB. XUMHUYeckue ypaBHeHMs. Kiaccudukamuss XMMHUECKMX peakiuil (coequHeHws,
pa3oKeHus, 3aMeLeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:



3HAaKOMCTBO C XUMHYECKOW TMOCYAOH, MpaBUJIamMH pabOThl B JIaOOpaTopuu U MpuEMaMu
oOpareHus ¢ 1abopaTOpHBIM 000PYAOBaHUEM, U3YUCHUE U OMMCaHue (PU3NIECKUX CBOMCTB 00pa3IloB
HEOPTraHUYECKUX BEIECTB, HaOmoneHne Gu3nueckux (TUIaBICHHE BOCKA, TAasHUE JIbJA, PacTHpPaHHE
caxapa B CTYIKE, KUIIEHUE M KOHJIEHCAIUS BOJbI) U XMMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aUMOCHCTBUE MeNa C KHUCIOTON) SIBJICHUH, HAONIOACHHWE W ONHCAHUE
MPU3HAKOB MPOTEKAaHUS XUMHUYECKUX peakuui (pas3iiokKeHHe caxapa, B3aHMOCICTBHE CEpHOM
KHCJIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoIeHCTBHE
xeiesa ¢ pactBopoM conu Meau (1), usyuenue crnocoboB paszneneHusi CMEceil: ¢ MOMOIIbI0 MarHuTa,
¢bwibTpoBaHMe, BBIIAPUBAHUE, TUCTWUILALMS, Xpomarorpadus, MpoBEIeHHE OUYUCTKH IMOBAPECHHOMN
coiu, HaONIOJICHUE U OMHCAaHWE PE3yJbTaTOB IMPOBEJICHHUS OIBITA, WUIIOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/1aHHUE MOJIEEeN MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxHelilmue npeacTaBuTe/ M HEOPraHMYeCKMX BeleCTB

Bo3znyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopoa — 35eMEHT M NIPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoje, (uU3MuUecKrue M XUMUYECKHE CBOMCTBA (peaklUuu TOPEHHS).
Oxcupnpl. Ilpumenenue kuciopona. CrnocoObl moOJMydyeHUS KUcClIopoAa B JabopaTopuum U
MPOMBINUIEHHOCTH. KpyroBopor kucimopoaa B npupone. O30H — ajioTporHas Moauduxaims
KHCIIOpO/IA.

TennoBoit 3¢pdekr XUMHUYECKOH peakiuH, TEPMOXUMHMUYECKHE YpaBHEHUs, JK30- U
SHAOTEPMHUUYECKHE PeaKkiK. TOIMINBO: YTOidb U METaH. 3arps3HeHHe BO3yXa, YCHICHHE TaPHUKOBOIO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — anemeHT u npocroe BemecTBo. Haxoxnenue Bogopoaa B npupojie, Gpuzndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oay4yeHus. Kucnotel u conu.

Mounsipablii 00BEM ra3oB. Pac4€Tbl Mo XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoMcTBa BOabl. Boma kak pactBoputens. PactBopel. HacelmieHHble U
HEHaCBIIIIEHHbIE PacTBOPHI. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi A0S BEIIECTBAa B PacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHoBaHusA. Poib pacTBOpOB B INpHPOAE U B KM3HU YEJIOBEKa.
Kpyrosopot Bozb! B ipupojie. 3arpsi3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukauus Heopranudeckux coeauHeHui. Oxcunpl. Krnaccupukanus OKCHIOB:
coyieoOpa3yromme (OCHOBHBIE, KHCIOTHBIE, ampOTepHBIE) M Hecojeobpasyromue. HomeHknaTypa
okcu10B. PU3NUECKHE U XMMHUYECKHE CBOICTBA OKCHIOB. [losydeHne okCumoB.

OcnoBanusa. Krnaccudukamuss ocHOBaHWH: IIETOYM W HEPACTBOPUMBIE  OCHOBAHMS.
Homenknarypa ocHoBanui. ®Pusnueckue W XHUMHUYECKHE CBOMCTBA OCHOBaHWil. [lomydenue
OCHOBaHUM.

Kucnorsl. Knaccuduxanms kucnor. Homenknarypa kuciaor. PHU3HMUECKHE U XUMHUYECKHUE
cBoiicTBa kuciot. Psag aktuBHoctu metawioB H. H. bekerosa. Ilonydenue Kucior.

Comu. HoMmeHknatypa coneil. @uznuecknue u XuMu4eckue cBoictsa coisiell. [lonyuenue conen.

['eneTnyeckas cBsI3b MEXKIy KJIacCaMU HEOPraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/leJIeHHe COJepXKaHUs KHUCIopoJa B BO3AyXe, MOJydeHHe, coOupaHue,
pacmo3HaBaHHE W M3yYCHHWE CBOWCTB KHCIIOPOJAa, HAOIIONEHUE B3aMMOACWCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HHMKHOBEHMSI M TpEKpalleHus ropeHus (moxapa), O3HAKOMIICHUE C
o0pa3laMu OKCHIOB U ONHCAaHUE UX CBOKCTB, MOJydyeHHE, COOMpaHUE, Paclio3HABAaHHE M M3yYCHHE
CBOMCTB BoOjOpona (TopeHue), B3auMoneilcTBue Bogopona ¢ okcugom Meau (l1) (Bo3zmoxkHO
WCTIOJB30BaHUE BHUAECOMATEpPHANoB), HaOIMIOAeHHE OOpa3IOB BEHIECTB KOJWUYECTBOM | MOIb,
UCCleIoBaHHE OCOOEHHOCTEN PacTBOPEHHSI BELIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBICHHE
pacTBOPOB C OMNPEACIEHHOW MAacCOBOW JOJIE PAacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTa/iaMu (HaTpueM U KaiblreM) (BO3MOXKHO HCIIONb30BAHHE BHIEOMATEPUAJIOB), MCCIIEOBAHHE
00pa3loB HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX KJIACCOB, HAONIOACHHWE W3MEHEHHS OKPACKH
WHAMKATOPOB B PAacTBOpax KHUCIOT M IIenoYeil, u3ydeHuwe B3aumoneiictBus okcumga meau () c
pacTBOpPOM CEpPHOM KMCIOTHI, KHCIOT C METajulaM{, pEaKUUil HeWTpaau3aluuu, MOJyYeHHUE
HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METajula JAPYTMM M3 PAcTBOpPa COJH, pPELIECHUE
AKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BakHelne Ki1acchl HEOPraHUYECKUX COSTUHEHUID.

IMepnoauyeckuii 3axkon u Ilepuoamueckasi cucrema xumuuyeckux 3jemeHtoB /. W.
MenaeneeBa. CrpoeHue aromMoB. XHMHYeCKasi CBs3b. OKHCJIMTEJbHO-BOCCTAHOBHTE/IbHbIE
peakuun



[lepBbie TOMBITKU KIACCH(PHUKAIMU XUMUYECKUX 3JieMeHTOB. [loHATHE O Trpymnmax CXOIHBIX
AJIEMEHTOB (LIEJIOUHbIE U IEI0YHO3EMEeNbHbIE METaJlIbl, rajJoreHbl, UHEPTHBIE Tra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUJIBI ¥ TUAPOKCHJIBL.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema xumuyeckux snemeHToB Jl. M. Menneneena.
Koportkonepuoanasi u nuuHHONIEproAHas (opmMbl [leproaudeckoli CHCTEeMbl XUMHUUECKHX JIEMCHTOB
. U. MenneneeBa. Ilepuonsl u rpynmbl. Ousznueckuid CMbICI MOPSIKOBOTO HOMEpA, HOMEPOB
MepUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siiep. M3oromnbl. DiaekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
000J104eK aToMOB mepBbIxX 20 xuMuueckux deMeHToB [lepuoamueckoit cucremsr JI. . Menneneesa.
XapakTepucTuka XMMHUYECKOrO 3Je€MEeHTa o ero mnosnoxeHuto B llepuogmueckoit cucreme [ N.
Menneneena.

3aKOHOMEPHOCTU HM3MEHEHMs pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB, METAUNIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEePUOIaM.

3nauenue Ileproanyeckoro 3akoHa u Ilepuoanyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTtuku. . . MeHeneeB — y4€HbIN U rpaXkJaHVH.

Xumunueckas cBsi3b. KoBasieHTHas (MOJsipHAst ¥ HEMOJSIpHAsl) CBA3b. DIEKTPOOTPUILIATEIILHOCTD
XUMUYECKHX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipolueccsl OKUCIeHUus U
BOCCTaHOBJEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHue oOpa3IoB BEUIECTB METAUIOB U HEMETAJIJIOB, B3aUMOJICHCTBUE TUAPOKCHIA IIMHKA C
pacTBOpamMu KHCJIOT M ILIEJI0YEH, TPOBEJACHHE OINBITOB, WIIIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEaKIMi (TOpeHUE, PeaKuy Pa3IoKeHUs, COSTUHEHNUS ).

Mesicnpeomemmnuie ceasu

Peanu3anus MexXnpeIMeTHBIX CBA3EH MPU U3yYEHNN XUMHH B 8 KJIaCCEe OCYIECTBIAECTCS Yepe3
WCIIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TIOHATHUN, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TMOHSITHS: HaydHbIH (DakT, TWIOTe3a, TeOpUs, 3aKOH, aHaJW3,
CUHTE3, KJIaCCU(PUKAIIHSI, IEPUOTUIHOCTh, HAOIIOIEHNE, YKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE,
MOJIEJb, SIBJICHUE.

®usuka: MaTepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIWJA, W30TOIBI,
PaaMOaKTUBHOCTH, MOJIEKYIIA, SICKTPUUECKUN 3apsil, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, ra3, GU3NYECKUe BeIMUNHBL, €AMHULIBI U3MEPEHHUs, KOCMOC, TUIaHeThl, 3BE3/1b1, COJHIIE.

buonorwus: porocunres, neixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaAIbl, TOPHBIC TOPOMABI, MOJE3HBIE HCKOIMAeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasl peaKIus

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucrema xumuueckux snemeHToB JI. 1. Menaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOMIOB, Kajus, KajdblUsg W HMX COECIMHEHUIl B COOTBETCTBUM C IIOJOKEHHEM »3JEMEHTOB B
[Teproanyeckoit CUCTEME U CTPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XMMHYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKY U BUIAa XUMUYECKOMN CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHUX BEIIECTB. XUMUYECKHE CBOICTBA BELIECTB,
OTHOCAIIIUXCS K Pa3IMYHBIM KJAcCaM HEOPraHWYEeCKUX COCAMHEHUM, TEeHETHYecKash CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccudpukanuss XUMHUUECKUX pEaKIHUil MO pPa3judyHbIM MpU3HAKaM (M0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEMIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTENEHEH OKUCICHUS
XUMUYECKHUX DJIEMEHTOB, 10 OOPATUMOCTH, MO YYACTHIO KaTalu3aTtopa). DK30- U IHAOTEPMUUYECKHE
peaKIu, TePMOXUMHUUECKUE YPABHEHHUS.

[lonsatue o ckopocTH xumuueckod peakuuu. [loHarne 00 0OpaTUMBIX M HEOOpPATUMBIX
XUMUYECKUX peakuusix. [IoHsATHE O TOMOTreHHBIX U TeTepOreHHbIX peakuusax. [lonsTue o katanuse.
[TonsiTne 0 XxuMUYeCcKOM paBHOBecHU. DAKTOPHI, BIMUSIONIME HA CKOPOCTh XUMUYECKOW PEaKIUUd U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.



OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  DJIEKTPOHHBI  OajaHC  OKUCIUTEIHHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBieHHe ypaBHEHHH  OKHCIHTEIbHO-BOCCTAHOBHUTEIHHBIX
PeaxIyii ¢ UCTIOJIb30BaHHEM METO/IA IIEKTPOHHOTO OanaHca.

Teopust S7EKTPONUTUYECKON AUCCOLMANUHU. OIEKTPOJIUTHl M HEAIEKTPONUTHL. KaTnoHsl,
aHUOHBI. MeXaHu3M JMCCOLMALMU BELIECTB C Pa3jIMYHbIMM BUJAMHM XUMUYECKOW cBs3u. CTerneHb
nuccouuanuu. CUibHbIE U c1a0ble 3JIeKTPOIUTHI.

Peaknun noHHOTO OOMEHA. YCIOBHS MNPOTEKaHHWS PEaKIMii WOHHOTO OOMEHa, IMOJHBIE M
COKpall€HHbIE WOHHBIE ypaBHEHMs peakuuil. CBOICTBAa KHCIOT, OCHOBAHMI MU COJIEM B CBETE
MpeACTaBICHUN 00 AIEKTPOIUTHUECKON Aucconuanuu. KauecTtBeHHble peakiiuu Ha UOHBI. [loHsTHE O
TUIPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJIEJIIMH KPUCTAJUIMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAIJIOB
U HeMerawioB (rpadura W anmasza), CIOXKHBIX BELIECTB (XJopuia HATpusi), HUCCIEJOBaHUE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMHU OT BO3ACHCTBHS Pa3IHUHBIX (PaKTOPOB, UCCIIECIOBAHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, IpoOllecCa JUCCOLMALMU KHCIOT, ILIEIOYed M coselt
(BO3MOKHO HCIOJIb30BaHUE BUAECO MATEPHAIIOB), IPOBEICHUE OMBITOB, UJUTFOCTPUPYIOIINX MPU3HAKU
MPOTEKAHUs PeaKlnuii HIOHHOTO oOMeHa (0Opa3oBaHHE OCajKa, BbIICICHHUE Ta3a, 00pa30BaHKUE BOBI),
OIBITOB, WJUIIOCTPUPYIOLIMX HPHUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu pas3ioXKeHUs,, COEAUHEHMs), PpPacllO3HAaBaHWE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO
KAaueCTBEHHBIX PEaKIMi HAa MOHBI, PEIICHNE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl 1 MX coeJUHEHUs

OOmiast xapakTepucTHKa rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTENEHH
okucieHus. CrtpoeHne U (PU3MYECKHE CBOMCTBAa MPOCTHIX BELIECTB — TaJIOTEHOB. XHUMHYECKHE
CBOMCTBAa Ha TMpUMEpPE XJopa (B3aUMOJEHCTBHE C METAUIAMM, HEMETAJIaMH, LIEI0YaMH).
XmopoBoaopod. ComnsgHas KHUCIOTa, XUMHYECKHE CBOWCTBA, IMOJYy4YeHHUE, NpuMeHeHue. JleicTBue
XJIOpa U XJOPOBOJOPOAA Ha OpraHU3M uejoBeKa. BakHelmMe XJIOpHIbI MU UX HAaxOXKACHHE B
MIPUPOJIE.

OOmas xapakrepuctuka sieMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CrpoeHue U (QU3MYECKHE CBOMCTBA NPOCTHIX BEIIECTB —
KHUCJIOPO/AA U Cepbl. AJUIOTPOIIHBIE MOIU(BHUKAIIMHN KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA CEpHI.
CepoBogoposi, cTpoeHue, (pu3nueckue U XuMudeckue cBoiicTBa. OKCUIBI cephbl Kak MpeACTaBUTEIN
KHUCIOTHBIX OKcHIoB. CepHas KHCIOTa, (HU3MUYECKHE M XUMHUYECKHE CBOiicTBa (00Ime Kak
MpeICTaBUTENs Kilacca KHUCIOT M crenuduueckue). XUMUYECKHEe pEeaklu, JieKallue B OCHOBE
MPOMBIIIJICHHOTO CIoco0a TMOMydyeHHuss cepHOM Kuciothl. I[lpumenenue cepnoit kuciorsel. Comu
CEpPHOM KHCIIOTHI, KaUeCTBEHHAs! peakuusi Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ coequHEHUI B
npuposie. XUMMHUUECKOE 3arpsi3HEHUE OKPYXKaroLIeH Cpeibl COEIMHEHUSIMU CEPbl (KUCIOTHBIE JOKIH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €0 TPEIOTBPAIICHHS.

OOmast  xapakTepuctuka ds1eMeHTOB VA-rpynmbel.  OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUs. A30T, paclpoCTpaHEeHHE B MpHUpoe, GU3MUECKUE U XUMHUUYECKUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pU3MyYecKue W XUMHUYECKHE CBOMCTBA,
nonyuyeHue U npumeHeHue. Comu aMMOHUSA, UX (PU3NUYECKHEe U XUMUYECKHE CBONCTBA, IPUMEHEHHE.
KayecTBeHHast peakiusi Ha HMOHBI aMMOHHs. A30THas KHCJIOTa, €€ MoiydeHue, (U3NYEecCKue u
XUMHUYECKHe CBoOicTBa (OOmIME€ Kak TpPENCTaBUTENsS Kiacca KHCIOT U CHenupudecKue).
Vcronb30BaHNe HUTPATOB M COJICH aMMOHHS B KaueCTBE MUHEPAJIBbHBIX yJOOpeHHiH. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COSTUHEHUSIMHU a30Ta (KUCIOTHBIE JOXIM, 3arpsi3HEHUE BO3AYXa,
mouBEl U BonmoémoB). Docdop, amwtoTponHbie Mogupukamuu Gocdopa, GU3HUECKAE W XUMHUECKUC
cBoiictBa. Oxcun ¢ochopa (V) u dochopnas kuciora, GpuznyecKkue M XUMHUECKHE CBOICTBa,
nony4yenue. VMcnons3zoBanue ¢pocdaroB B KaueCTBE MUHEPAIBHBIX YI0OPEHHIA.

Obmass xapakrtepuctuka d31eMeHTOB |V A-rpymmbl.  OcOoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUS. YTJIEpoJl, alIOTPONHblE MOAU(UKALIMU, PAaCIPOCTPAaHEHHUE B
npupone, (u3MuecKkue W XMUMHUYECKue cBoiicTBa. AncopOuusa. KpyroBopor yriepoma B mpupoe.
Oxcuapl yriaepoga, MX (pu3nMyeckue M XMMHYECKHE CBOMCTBA, JEHCTBHE HA JKHUBBIE OpPraHU3MBIL,
NOJyYeHHEe M TPUMEHEHHE. JKOJIOTHUECKHE IMPOOJeMbl, CBs3aHHBbIE ¢ okcuaoMm yriepoaa (1V),
TUI0TE3a IN100aJbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBINA 3 (EKT. YTroapHas KUCIOoTa U €€ COoMU, UX
¢u3nyeckue M XMUMHYECKHE CBOMCTBA, IMOJydeHHE W MpuMeHeHue. KauecTBeHHas peakuus Ha



KapOoHaT-uoHbl. Vcrnonbp3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHayabHBIC OHATUS 00 OPTaHUYECKUX BEUIECTBAX KaK O COCIMHEHMAX Yrieponaa (MeTaH,
9TaH, OTWIEH, AaleTWIEeH, JTaHOJ, TJMIEPUH, YKCycHas Kuciora). I[IpupogHbie HCTOYHUKU
YTJIEBOIOPOAOB (yroiib, MPUPOAHBIN ra3, HeTh), MPOAYKTHl UX HepepadoTku (OCH3MH), UX POJIb B
ObITy U mnpombllieHHOCTU. [loHsTHE O OMONOrMYEeCKH BaXKHBIX BEIIECTBAX: JKHUpaX, OelKax,
YIJIEBOJAX — M HUX POJIM B JKU3HM 4YeJOBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKHX H
HEOPraHMYECKUX COCIUHEHUMN.

Kpemuuid, ero ¢pusndyeckue 1 XMMUYECKHE CBOWCTBA, MOJy4YeHue U npumeHenne. CoenHeHus
KpeMHusi B npupozae. Ob6mue npeactaBneHuss o6 okcunae kpemuus (IV) um kpeMHHEBOH KHCIIOTE.
CunukaTsel, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BakHeline cTpouTeabHble MaTepUabl:
KepaMuKa, CTEeKJO, IIeMEeHT, OeToH, xkene300eToH. I[IpobmeMbl Oe30MacHOro HMCHOJIB30BAHUS
CTPOUTEIILHBIX MAaTE€pPUAJIOB B [IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

u3ydyeHue oOpa3loB HEOPraHMYECKHX BEIECTB, CBOWCTB COJSHOM KHCIOTBI, IPOBEIACHHE
KAueCTBEHHBIX pEAKIHi Ha XJIOPUA-MOHBl W HAONIOEHHE MPHU3HAKOB HUX MPOTEKAHHS, OIBITHI,
oTpaxkamlue (QU3MYeCKue U XHMHUYECKHE CBOWCTBAa TajOr€HOB M MX COEAMHEHHUH (BO3MOXKHO
UCIOJb30BaHUE BHUJEOMATEpUANIOB), O3HAKOMJIEHHE C o0Opa3lamMM XJOpPHJIOB (TajloreHuaoB),
O3HaKoOMJIeHHe ¢ oOpa3uamMu ceppl M €€ COEAMHEHUSIMH (BO3MOXKHO  HCIOJIB30BaHUE
BUZ€eOMAaTepuaioB),  HaOJroJleHWEe  Mmpouecca  OOyrjJMBaHMs ~— caxapa  MOA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEpPHOM KHUCIIOTHI, M3y4eHHE XMMHMUYECKHUX CBONCTB pa30aBIE€HHOW CEepHOI
KHUCJIOTBI, IPOBEJCHHE KAYEeCTBEHHOM peakiuu Ha Cyib(paT-uoH M HaOJIIOJeHHE INpU3HaKa eé
MIPOTEKaHUs, O3HaKOMJIEHHE C (U3MUECKUMU CBOMCTBaMM a3oTa, (ochopa U UX COEAUHEHHH
(BO3MOXXHO HCIIOJIb30BaHHE BHJIEOMATEPUAIOB), OOpazliaMd a30THBIX U (HOCPOPHBIX yAOOpEHHIA,
noJiyueHue, coOupanue, pacro3HaBaHUe U M3ydeHHE CBOWMCTB aMMHaKa, MPOBEJACHHE KaueCTBEHHBIX
peaxiuii Ha MOH aMMOHUS U (pocdaT-uOH U U3yYeHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOCHCTBHE
KOHIEHTPUPOBAHHON a30THOI KHUCIIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEPUATIOB),
U3yueHHe MoJeNell KPUCTAJUIMYECKUX PpeIETOK anMasa, rpadura, QyrmiepeHa, O3HaKOMIIEHHE C
MPOLIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIVIEM M YCTPOICTBOM
POTHBOIa3a, IMOJy4eHHEe, COOMpaHHe, PACMO3HABAHHWE M M3YYEHHE CBOMCTB YIJIEKHCIIOTO Trasa,
MPOBEJICHNE KAYECTBEHHBIX pPEaKIMil Ha KapOOHAT M CHJIMKAT-UOHbl M M3y4YEHUE MPHU3HAKOB HUX
IIPOTEKAaHUs, O3HAKOMJIEHHE € NPOAYKIMEH  CUIMKAaTHOW  IPOMBIIIJIEHHOCTH, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxHelnre HeMeTaulbl U UX COEUHEHUS.

MeTtanabl M X COeJTHHEHUS

OO0mas xapaKTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUHU UX TOJIOKEHHUS B
[lepunonnueckoii cucteme xumuyeckux 3nemeHtoB JI. M. MengeneeBa u crpoenust aromoB. CTpoeHue
METAJLJIOB. Meramueckass  CBA3b M MeTaJuIMYeCKash  KpPUCTAIMYECKas  pelI€Tka.
DIEKTPOXUMHUYECKUN Pl HAMPSHKEHUNH MeTalioB. OU3nyYecKre U XMMUYECKHUE CBOMCTBA METAJLIOB.
O6mue crocodb! monydeHust MeTayuioB. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI
ux or koppo3uu. CruiaBbl (CcTajnb, YyryH, AIOPAITIOMHUHUIN, OpOH3a) M MX NPHUMEHEHHE B OBITY U
MIPOMBILUIEHHOCTH.

[llenounsie MeTaibl: nonoxxkeHue B Ilepuoanueckon cucreme XuMHUeCKUX 3yieMeHToB J[. WM.
MeHeneeBa, CTpOEHHE UX aTOMOB, HaXOXJAeHUE B mpupojae. Ou3znyeckne U XMMUYECKUE CBOMCTBA
(Ha mpumepe Hatpus U Kanus). OKCUABI U THUAPOKCHUBI HaTpus U Kanus. [IpuMeHeHHe IMIeT0uHbIX
METAJUUIOB M UX COEMHEHUM.

[IlesouHO3eMeENBHBIE METAJUIBI MarHUi M KaJlbLUH: INOJOKeHHe B llepnonmyeckoi cucreme
xumuyeckux snemeHToB [[. WM. MeHnneneeBa, cTpoeHME HX aTOMOB, HAaXOXJCHHE B MPUPOJIE.
duznueckre U XUMHYECKUE CBOWCTBA MarHus U Kajblus. BaxkHeimme coenMHeHUs KanbIus (OKCHUI,
TUAPOKCHU, coNu). KECTKOCTHh BOABI U CIIOCOOHI €€ yCTpaHeHHUS.

AmoMuHMil: nonoxenue B llepumogmyeckolr cucreMe xumuyeckux anemeHtos [ .
MeHaeneeBa, CTpoeHUE aTOMa, HaxoKJIeHUe B mpupoae. Puznueckue M XHUMUUYECKHE CBOMCTBA
anmoMuHus. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THAPOKCH/IAa ATFOMUHHUSL.

XKenezo: nonoxenue B Ilepuoauueckoii cucreme xumudeckux anemeHToB 1. Y. Menneneesa,
CTpOEHHE aTOMa, HaxoXAeHue B npupojae. duznueckue U XUMHUYECKUE CBOMCTBA kene3a. OKCUIbL,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyy4eHue.



Xumuueckuii IKCnepumenm:

O3HaKOMIIEHHE C 0OpasllaMd METAJJIOB U CIUIABOB, UX (PM3MUECKUMU CBOMCTBAMM, HU3YyUEHHUE
pe3yIbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HMCIIONB30BAHHME BHJICOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHA KaJbIUS U HATPHS C BOJOW (BO3MOXHO UCIOJIH30BAaHUE BHIEOMATEPUATIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpolLlecca TOPEHMs JKeje3a B KUCIOpoJe (BO3MOMKHO
WCIIOJIb30BaHUE BHJIEOMATEPUAIOB), MPHU3HAKOB IMPOTEKAHHS KAUYECTBEHHBIX PEAKIUH Ha HOHBI:
MarHus, Kajablus, aJloMUHMs, IIUHKa, xene3a (1) u xenesa (1), menu (1), Habmronenue u onucanue
MIPOLIECCOB OKpAIIMBAHMs MJIaMEHH MOHAMM HATpHsl, KaJlus U Kaibliusg (BO3MOKHO HCIIOJIb30BAHUE
BUICOMATEpPHAIIOB), HCCIIEAOBAaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHMS M THIPOKCHIA
LMHKA, PellICHUE SKCIIePUMEHTANIBHBIX 3a/1a4 10 TeMe «BajkHeline MeTauibl U UX COSTUHEHUS.

XuMus M OKpy:KamoLas cpeia

BemectBa u Mmatepuansl B TMOBCEAHEBHOW JKU3HU 4YelloBeKa. be3omacHoe HCMONIb30BaHHE
BELIECTB U XUMUUECKHUX peakiuil B ObITy. [lepBas moMoIb IpU XUMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOe 3arps3HeHHE OKpYyKaroleid cpeabl (MpenenbHas AOMyCTUMAasi KOHIIEHTPAIHs
Bemects, najiee — [1/1K). Posib xuMuu B pelieHnn 3KOJI0THYECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPHUATIBI).

Meosicnpeomemmnvnie ceasu

Peanu3zanus MeXnpeIMeTHBIX CBA3€H NpU U3yYEeHUH XMMHHU B 9 Kilacce OCYILECTBISETCS Yepes
UCIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHHA, TaK M TOHITHH, SBISIOIUXCS
CUCTEMHBIMU JJIS1 OTJIEJBbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OOu1re ecTecCTBEHHO-HAayuYHbIE TMOHSTHSA: HAY4HBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHau3,
CUHTE3, Ki1accu(uKalus, NepUuoANYHOCTb, HAOIIOJEHUE, HIKCIIEPUMEHT, MOJIEIIUPOBAHNE, U3MEPEHHUE,
MOJIeJ1b, SIBJICHUE, TAPHUKOBBIN 2(PPEKT, TEXHOIOT s, MaTepHAJIbI.

@dusuka: MaTepus, aTroM, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIWA, HU30TOIbI,
PaavoaKTUBHOCTb, MOJIEKYJA, dJIEKTPUUECKUN 3aps]], IPOBOJHUKH, NOJYIPOBOAHUKH, TUIIEKTPUKH,
(GboTORNIEMEHT, BELIECTBO, Telo, OOBEM, arperatHoe COCTOSIHME BeIllecTBa, TIa3, pPacTBOP,
PacTBOPUMOCTh, KpUCTAJUINYECKAs pelETKa, CIUIaBbl, (PU3UUYECKHE BEMUYMHBI, €IUHHUIIBI H3MEPEHUs,
KOCMHUYECKO€ IMPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocuntes, apixaHue, Ouocepa, HKOCUCTEMA, MHUHEpallbHble YI00peHus,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTATeNIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAbl, TOPHbIE MOPOABI, MOJE3HBIE MCKOMaeMbIe,
TOIIMBO, BOJHBIE PECYPCHI

INJAHUPYEMBIE PE3YJBTATBI OCBOEHHUS IIPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pPE3YJbTaThl OCBOCHHUS TPOTPpaMMbl  OCHOBHOTO  0OIIETO  0Opa3oBaHHS
JOCTUTAIOTCS B XOJ€ OOYYCHHsS] XMMHH B €IMHCTBE Y4eOHOM W BOCHUTATEIBHOW JEATEILHOCTH B
COOTBETCTBUHM C TPAJAWIIMOHHBIMA POCCHUUCKUMHU COIMOKYJIBTYPHBIMH H JTYXOBHO-HPaBCTBEHHBIMH
IIEHHOCTSIMH, TPHUHATBIMA B OOIINECTBE MpaBWJIAMH M HOPMAaMH TIOBEJICHHS W CIOCOOCTBYIOT
MpoIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMAIIN3AIMH 00YJarOIIUXCS.

JIMYHOCTHBIC PE3yIbTaThl OTPAKAIOT TOTOBHOCTH 00YUYAOIIUXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPHECHTALMK W PACIIUPECHUE OIbBITA JIEATEIHHOCTH HAa €€ OCHOBE, B TOM
YHUCJIe B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICINIO0, TIOHMMAHHS 3HAYCHUS XWMHYSCKOH HAyKd B JKU3HM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJAJIETh JOCTOBEPHOH WHGpOpMAIMEHd O TMEPeIOBBIX JOCTHKCHUSAX U OTKPBITHUSIX
MHPOBOH U OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa H
00111eCTBA;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEICTABICHUs] O COIHUANBHBIX HOPMax W TpaBUIaX MEXJIUYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00OIIIECTBEHHO ITOJIE3HOM,
yu4eOHOUCCIIeIOBATENbCKOM, TBOPUECKOM W JPYrHMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K



pa3HooOpa3HON COBMECTHOW MESATEIBHOCTH TNPHU BBINOJHEHUM Y4eOHBIX, MMO3HABAaTEIBHBIX 3a/ad,
BBIMIOJTHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHUIO M B3aUMOIIOMOIIM B IIPOLECCE 3TOM Y4eOHOM [eATEeIbHOCTH, IOTOBHOCTU
OLICHHUBATh CBOE IMOBEJCHUE U MOCTYINKU CBOMX TOBapHILEW C MO3UIMH HPABCTBEHHBIX M IMPaBOBBIX
HOPM C Y4ETOM OCO3HAHUS MTOCIIEACTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOr'0 MO3HAHUS

MHPOBO33PEHUYECKUE MPEICTABICHHS O BEIIECTBE M XUMUYECKOM pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIAIOIIME OCHOBY MJII MOHMMAHHS CYIIHOCTH
HAyYHOH KapTHUHBI MHpa, IPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPHUPOIHI,
B3aMMOCBSI35X UEJIOBEKa C MPUPOTHON CPeIoi, O POJIM XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHbIE Ha IIOJYyYEHUE HOBBIX 3HAHUH 1O XUMHH,
HeoOXonuMble i OOBSCHEHHS HAONIOJaeMbIX MPOLECCOB W  SBJICHHM, MO3HABATEIbHOM,
MHPOPMAIIMOHHON M YUTATEIbCKON KYJIBTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHOW PabOTHI C
yu4eOHBIMU TEKCTaMH, CIPABOYHON IJIUTEPATypOil, OOCTYNHBIMU TEXHMYECKUMU CPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYeHHI0O U TMO3HAHUIO, JHOO03HATEIBHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM00Opa30BaHMIO, TMPOECKTHOW M UCCIEN0BATEIbCKOM MESITENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU M YPOBHs 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKHU Ha
3/10pOBBIM 00pa3 *U3HU, OCO3HAHUE MOCJIEICTBUI U HENPUITUE BPEAHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJISI, HApKOTHKOB, KypEHHs), HEOOXOAMMOCTH COOIIOJIEHUS TNpaBWil 0e30MacHOCTH TpHU
oOpallleHnH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEaIbHOU KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpeC K MPaKTUYECKOMY HM3yuUeHHUI0 Ipodeccuil M TpyAa pa3iuyHOrO pojia, YBaKEHHE K
TPYAY U pe3yibTaTaM TPYIOBOM AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX
3HAHUN N0 XMMHH, OCO3HAHHBIN BHIOOP MHIUBUAYATbHON TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U
MoTpeOHOCTEN, YCTIEITHOW MPO(ECCHOHATIBHON NESITEIBHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHUH,
TOTOBHOCTD /IalITUPOBATHCS B IPO(PECCHOHATBHOM cpeie;

6) 9KOJIOrM4€eCKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU L1eJ1eco00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK MCTOYHMKY KM3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMS, MOHMMAaHHE IEHHOCTH 3J0pOBOro M Oe3omacHoro obpasza >KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DPM3NYECKOMY U MCUXUYECKOMY 3/10pPOBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHHUsI TMPaBHJI OE30MacCHOTO TOBEACHUS MPH pabOTe C BEIIECTBAMH, a TaKXe B
CUTYaLUsIX, YTPOXKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHMSA, MOJIydaeMble MPU U3YYEHUU XUMHHM, JUIsl pELIeHUs 3ajad,
CBA3aHHBIX C OKPYKAKOLIEH NPUPOJHON CPEIOH, Ul MOBBILICHUS YPOBHS 3KOJIOIMYECKON KYJIbTYpHI,
OCO3HaHHUsA TJI00AJBHOTO XapaKTepa HKOJOTUYECKUX MpoOJieM U MyTed MX pelIeHUs MOCPEICTBOM
METOJIOB XMMUH, SKOJOTMYECKOI0 MBIIUIEHHUS, YMEHUS PYKOBOJACTBOBAaThCS MM B I03HABATEIbHOM,
KOMMYHHUKATUBHOW U COLMATbHON MPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATbHI

B coctaBe wMmeTampeaMETHBIX pe3ylbTaTOB BBIACNSAIOT 3HAUMMBbIE [ (HOPMUPOBAHUS
MHUPOBO33PEHUSI OOIIEHAYYHBbIE TOHATHS (3aKOH, TEOpHWs, MPUHIMUI, TUMOTE3a, (aKT, CUCTEMa,
MPOLIECC, DKCHEPUMEHT U JPYroe.), KOTOpble HCHOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IpeJMeTax M MO3BOJSIOT HA OCHOBE 3HAHMW W3 3THUX NPEIMETOB (OPMHUPOBATH IPEICTABICHUE O
L[EJIOCTHOM Hay4yHOW KapTHHE MHUpa, U YHUBEpCalbHble ydeOHble AeicTBUs (MO3HABATENbHBIC,
KOMMYHHKATHBHBIE, DPETYISTHBHBIE), KOTOpble o0OecreunBaoT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHOM e TeIbHOCTH.

Ilo3naBaTebHBbIC YHHBeEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3oBble Jjornyeckue neiicTBUA:

YMEHHUSI UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS NPU OCBOCHUU 3HAHUI: PaCKpbIBaTh
CMBICTT XUMUYECKUX MOHITHH (BBIICIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATh B3AUMOCBS3b C
JOPYTMMU TIOHSATHSIMH), UCIIOJIB30BATh IOHATUS Uil OOBSACHEHUS OTHAEIbHBIX (AKTOB U SIBJICHUI,
BbIOMPAaTh OCHOBAHMA M KPUTEPUM IS KIACCU(DUKAUM XUMHUECKUX BELIECTB U XMMHUYECKHX



peakuuii, yCTaHABIMBATh MPUYMHHO-CICICTBEHHBIC CBSI3U MEXIY OOBEKTAMHU H3YUEHUsS, CTPOUTH
JIOTUYECKUE PACCYXKIeHUs (MHAYKTHUBHBIC, JCAYKTUBHBIC, 10 aQHAJIOTWH), JAeNaTh BBIBOIBI U
3aKJTFOYCHHS,

YMEHHE TPHMEHSATh B MpOIECCEe IMO3HAHUS MOHATUS (NMPEIMETHbIE M METANpEeIMETHBIE),
CUMBOJIMYCCKUE (3HAKOBBIE) MOJICIH, HWCIONb3yeMble B XHUMHUH, MPEeoOpa3oBBIBATH IUPOKO
NPUMEHSIEMbIE B XHMHUH MOJCIBHBIC TPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ DIIEMEHTA),
XUMHYecKast GopMmylia ¥ ypaBHCHHE XUMUYICCKOW PEAKIIUN — MPHU PEIICHUU YIeOHO-TT03HABATEIHHBIX
3a1a4, ¢ y4€TOM 3THUX MOJCIBHBIX NPEJICTABICHUA BBIABIATh U XapaKTEPU30BaTh CYIICCTBECHHBIC
MPU3HAKUA U3YYaeMbIX 00BEKTOB — XUMUYECKUX BEIIESCTB U XUMUYCCKUX PEaKIUi, BBISIBISATH OOIIHE
3aKOHOMEPHOCTH, TNPUYNHHO-CIICJACTBEHHBIC CBS3M W IMPOTUBOPEUUS B H3YYaeMBIX IpOIEcCcax MU
SIBJIICHUSIX.

Ba3oBble nccienoBarebCcKue 1eHCTBUS:

YMEHHE UCTIOIB30BaTh MTOCTABIICHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHMS, a TAK)KE B
KayecTBE OCHOBBI i1 (DOPMUPOBAHHS THIIOTE3bl O MPOBEPKE IMPABHIBHOCTH BBICKAa3bIBACMbIX
CYK/ICHHH;

NpUOOPETEHUE OMbITa [0 IUIAHUPOBAHMIO, OpPraHHM3allMd W TPOBEIACHHUIO YYCHUYCCKUX
HKCIEPUMEHTOB, YMEHHE HAOJIOAAaTh 3a XOJOM IpoIlecca, CaAMOCTOSTENFHO MPOTHO3UPOBATH €0
pe3ynbraT, ¢GopMyIupoBaTh O00OOIIEHHS ¥ BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHMSI, COCTABIIATH OTYET O TPOJICITAHHON padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHAIM3UPOBATH M HMHTEPIPETUPOBATH WH(OPMAIUIO PA3IUNIHBIX BHIIOB U
dbopM mpencTaBieHUs, TMOMY4aeMyl M3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISpHAs JHUTEpaTypa
XUMHYECKOTO COJICPIKaHUs, CIPAaBOYHBIE TOCOOWs, pecypchl MHTepHETa), KPUTHUYSCKH OIICHHBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPHUMEHSATH pPa3IMIHbIe METOJBI W 3alpOChl TMPU MOUCKEe W 0TOOpe MHpopManwu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX I BBIIOJHEHHUS Y4YeOHBIX M IO3HABATENbHBIX 3a]ad4
OTIPENIeIEHHOTO THIA, TPUOOPETEHHE OmbiTa B OO0JNACTH WCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYpOH AaKTHBHOTO WCIOJB30BAHUS Pa3ITUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTEIIHPHO BBIOUPATH ONTUMAIBHYIO (JOPMY TIpeICcTaBICHUS HHOOPMAITUU
U WLTIOCTPUPOBATh pEIIaeMble 3a7aud HECIOXHBIMU CXEMaMH, JAHarpaMMaMu, APYruMu GopMaMu
rpaduKu U UX KOMOUHAITUSIMH,

YMEHHE WCIONb30BaTh M aHAIM3UPOBATH B IMpollecce YUeOHOW M HCCIEAO0BATEIbCKOM
TESITETFHOCTH MH(OPMAIMIO O BIMSHUW TMPOMBIIUICHHOCTH, CEITLCKOTO XO3SMCTBAa U TPAHCIIOPTa Ha
COCTOSIHHE OKPYKaroUIEN TPUPOTHOM CPEIbIL.

KoMMyHUKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbI€ IeHCTBHS:

YMEHHS 33/1aBaTh BOIPOCHI (B X0J¢ Auayiora U (WJIK) AUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOM
TEMBI, POPMYIIMPOBATH CBOM MPEIJIOKECHUSI OTHOCUTEIIFHO BBIITOJHEHHS MTPEIOKCHHON 3a/1a4H;

YMEHHUSI TPEACTABIATh MOTYICHHBIE PE3YyIbTAaThl MO3HABATEIHHOU JCSITEILHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMIO PE3YJIbTATOB BBIMOJHEHHUS XHMUYECKOTO IKCIICPUMEHTA
(JtabopaTopHOTO OIBITA, JIAOOPATOPHOW PAOOTHI MO WCCIEIOBAHHIO CBOMCTB BEHIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHSI y49e0HOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW II03HABATEIHHOU H
WCCIICIOBATEIILCKOM JIEATEIILHOCTH TIPU PEHICHUH BO3HUKAIONIMX MPOOJEeM Ha OCHOBE y4éTa OOIIMX
WHTEPECOB M COIVIACOBAHUS TMO3UIMK (00CYXIeHUs, OOMEH MHEHHSMH, «MO3TOBBIC MITYPMBD»,
KOOP/IMHAIMSI COBMECTHBIX JICHCTBHI, ONPEICICHUE KPUTCPUEB IO OIEHKE KayecTBA BBIMOJHEHHOU
paboThl U APYTHE).

PeryasiTuBHbIe yHMBepPCAJIbHbIE YUeOHbIE IeHCTBHSL:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsiTh IeNId JeATeIIbHOCTH, IUIAaHWPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO JIESATEIILHOCTh, BHIOMpATh HauOoee
3¢ (heKTHBHBIE CITOCOOBI pENICHHs YICOHBIX M MO3HABATEIIBHBIX 3a/1a4, CAMOCTOSTEIIBHO COCTABIIATH
WIA KOPPEKTHPOBATh TPEJIOKEHHBIN alTOPUTM JICUCTBUI INMPH BBHITIOJIHEHUH 3aJaHUN C y4ETOM
MOJIYUYCHUSI HOBBIX 3HAHWK 00 H3ydaeMbIX OOBEKTaxX — BENIECTBAX M PEAKIHIX, OICHUBATH
COOTBETCTBHUE MOJYYCHHOT'O PE3yNIbTaTa 3asiBICHHOH IIeJId, YMEHUE WCIOJb30BaTh U aHAIM3UPOBATH
KOHTEKCTBI, IPeJIjIaracMbIc B YCIIOBUH 3aJaHHA.

INPEAMETHBIE PE3YJIBTATbBI



B cocraBe nmpenMeTHBIX pe3yAbTATOB IO OCBOGHHUIO O0S3aTEIBHOTO  COJCpPXKAHMUSA,
YCTAaHOBJICHHOTO  JTaHHOW  (emepasibHOW  paboyell  NpOrpamMMoi,  BBIACISIOT:  OCBOCHHBIE
00y4aroImMMUCs HaydyHbIe 3HAHUS, YMEHUSI U CHOCOOBI ACHCTBUH, crielUpHUECKUe I MPEeIMETHON
ob0nactT «XUMUS», BUIBl AEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 HWHTEpPIpeTalui,
peoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX yYEOHBIX U HOBBIX CUTYaIlHsIX.

K kxoHny obOydyenuss B 8 kJacce mpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCSI YMEHHUIA:

® packphIBaTb CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATHI: aToM, MOJEKyla, XUMHUYECKU
3JIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAsl aTOMHas M MOJIEKYJsSpHas Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIPHAsE Macca, MaccoBasi J10Ji1 XUMHUYECKOTO 3JIEMEHTa B COETUHEHUH, MOJISIPHBIN
00BEM, OKCHII, KUCIIOTA, OCHOBAHUE, COJb, AJIEKTPOOTPHIIATEILHOCTD, CTENIEHh OKUCIICHUS,
XUMHUYECKasi peakius, KiaccupuKalus peakluil: peakluud COEOUHEHUS, pPeaKIHH
pa3ioKeHus, peakluu 3aMeIIeHUs], peakiuu oOMeHa, 9K30- U DHJIOTEPMHUYECKUE PEaKLuH,
TeII0BOM (PdeKT peakiuu, sSApo aToma, dJIESKTPOHHBIM CIION aToMa, aTOMHas OpOUTAIIb,
paauyc aToMa, XMMHMYECKas CBsI3b, MOJSpHAs U HENOJspHas KOBAJIECHTHAs CBA3b, MOHHAs
CBs3b, HWOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBas [OJisl BellecTBa (TMPOLICHTHAs
KOHIIEHTpAIs1) B paCTBOPE;

® WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U PUMEHSTH 3TU ITOHATHUS
IIPU OMMCAHMU BELIECTB U UX MPEBpallleHU;

® UCHOJb30BAaTh XMMUYECKYI0 CHUMBOJIUKY JJIi COCTaBICHMs (POpPMYN BELIECTB U YpaBHEHUI
XUMHUYECKHUX PeaKIIHii;

® ONpelessTh BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEeHb
OKHCIICHHS JJIEMEHTOB B OHHApHBIX COCAMHEHUSX, NPUHAJICKHOCTh BEIIECTB K
ornpeeIEHHOMY KJIaccy COeAMHEHUN 1o (hopMynaM, BUJ XUMUYECKON CBS3H (KOBaJIEHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COETMHEHUSAX;

e packpeiBath cMmbicn llepuonumyeckoro 3akona [I. . MenneneeBa: JeMOHCTPHUPOBATh
NOHUMAaHUE TEPUOJNYECKOM 3aBUCHMOCTH CBOWCTB XHMHUYECKHUX D3JIEMEHTOB OT MX
nonoxkeHuss B Ilepuogmueckoil cucTeMe, 3aKOHOB COXpPAaHEHUS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaipo;

® ONUCHIBATh M XapaKTepu3oBaTh TabaumuHyo Gopmy [lepronndeckoit cucTeMbl XUMHYECKUX
9JIEMEHTOB: pa3InyaTh MOHATH «TJlaBHas MoArpymnmna (A-rpynmna)» u «mo0o4Has MoArpymnmna
(b-rpymnmna)», masble ¥ OOJBIINE NEPUOABI, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B
tabiune «llepuonnueckas cucrema xumuueckux osnemeHtoB J[. U. MenneneeBa» c
YHMCJIOBBIMH XapaKTEPUCTUKAMM CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsil
a1pa, o01ee Ynucio 3JEKTPOHOB U PACIIPECTICHUE UX 110 SJICKTPOHHBIM CIIOSIM);

e Iaccu(puUUpPOBATh XHUMHUYECKHE OJJIEMEHThI, HEOPraHWYEeCKUE BEIIECTBA, XHUMUYECKUE
peaxiyu (110 YUCITY U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy);

® XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XUMUUECKHE CBOWCTBA BEILIECTB Pa3IMUHBIX KJIACCOB,
NOJTBEpXKJas ONUCaHUE NpUMEpaMU MOJIEKYJISAPHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKLUN;

® T[POTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBHUCHUMOCTH OT HMX KAaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH ITPOTEKAHUS XUMUUECKHUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBUSX;

®  BBIYKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa Mo (opMylie COeTMHEHUs, MaCCOBYIO JOJIO BELIECTBa B pacTBOPE,
IIPOBOJUTB PACUETHI 110 YPABHEHUIO XUMHUUECKOU pEaKInH;

® [PUMCHSTh OCHOBHBIC OICPAIUU MBICIUTCIILHOW JACSITEIBHOCTH — aHajh3 M CHUHTE3,
cpaBHEHHE, OOOOIICHHE, CHUCTEMAaTHU3aIMio, KiIacCU(UKAIMIO, BBISIBICHUE NPHYUHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsi HW3y4eHHS CBOWCTB BEIIECTB W XHUMHUYECKHX pEaKIui,

€CTECTBEHHO-Hay4YHbIE METO/bl IMO3HAaHUA — HAONIO/IEHUE, HW3MEpPEHHUe, MOJEIUPOBaHUE,
HKCIEPUMEHT (peasIbHbI U MBICTICHHBIH);

e (CleIoBaTh IpaBUJIaM  [OJIb30BAaHMS ~ XUMHUYECKOM mocynoil u  1abopaTOpHBIM
0o0OpynOBaHUEM, a TaKXKe IpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLUHUSAMHU IO BBITOJHEHHUIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB IO MOJYyYEHHIO U



coOupaHuo Ta3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
onpeaeI€HHON MacCOBOWM J0J€H pPAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOJUTH
XUMHUYECKHE IKCTICPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB MIENIOUEH U KUCIOT C TIOMOIIBIO
WHJUKATOPOB (JakMyc, (heHonpTaIeuH, METHIIOPAHX U IPyTHUe).

K konmy oOydenuss B 9 kJjacce mpeIMeTHBIC pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHHA: XMMHMYECKUH DIIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTD,
3EKTPOOTPHULATENBHOCTD, CTEIIEHb OKHMCIEHUS, XUMHUECKasl PeaKiusi, XUMHUECcKas CBS3b,
TEINIOBOM  3(QQEKT peakuuu, MOJIb, MOJSAPHBIA 00BEM, pacTBOp, AIIEKTPOJIUTH,
HEDJIEKTPOJIUTHL,  AJEKTPOJMTHYECKAss  IUCCOLMAllMSA, peakUMd HOHHOro  oOMeHa,
KaTaJln3aTop, XWMHYECKOEe paBHOBECHE, oOpaTHMMble M HEOOpaTUMbIE pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTAaHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTh, XUMUYECKast CBA3b (KOBAaJICHTHAs, NOHHA,
MeTaJlJIn4eckas), KpUCTAIJIMYecKasl pemeérka, KOppo3us METaioB, CIUIaBbl, CKOPOCTh
XMMHUYECKON peakiy, peieibHo gonyctuMas konuenTpauus [TIK Bemectsa;
WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATHNA U IPUMEHATDH 3TH MOHATHUSA
IIPY ONMCAHUU BELIECTB U UX MpPEBpallleHU;

UCTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTaBIeHUs (pOpMyIN BEUIECTB M YpaBHEHUH
XUMHUYECKHUX PEaKIIHii;

OTpEeIIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHYECKUX 3JIEMEHTOB B COCIUHEHUSX
pPa3IMYHOIO COCTaBa, IPUHAJJIEKHOCTD BEIIECTB K OIPENEIEHHOMY KJIacCy COEAMHEHHUN II0
dbopmynam, BHUI XUMHUYECKOHW CBsI3U (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas) B
HEOPraHMYECKUX COCIMHEHHAX, 3aps] MOHA MO0 XUMHUYECKOW (Qopmylie, XapakTep Cpelbl B
BOJHBIX pPAacTBOpax HEOPraHMYECKUX COCAMHEHMH, THUI KpPUCTAUIMYECKOW pPeméTKu
KOHKPETHOI'O BELIECTBA;

packpbsiBaTh cMmbich [lepuoanueckoro 3akona J[. M. MeHneneeBa u 1eMOHCTPUPOBATH €O
NIOHMMAaHHMe: ONMCHIBATh M XapaKTepH30BaTh Tabumn4Hyo Gopmy [lepmomndeckoit cuctemsl
XUMHUYECKHX JJEMEHTOB: pa3inyaTh TMOHATUS «rJaBHas mnoarpynmna (A-rpymnma)» u
«moboynast mnoarpynna (b-rpynna)», wmanble U OoJbIIME TEPUONBI, COOTHOCHUTH
0o003HaueHMUs, KOTOpblE MMEIOTCS B  IEPUOAMYECKOW Tabiuie, C  YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3apsij sjipa, ooiiee
YUCJIO 3JEKTPOHOB U PACIpENeNIeHHe UX [0 3JIEKTPOHHBIM CJ0SIM), OOBACHATH OO0IIne
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEJIMHEHUH B INpejesiax MabIX
NIEPUOOB U INIABHBIX NOJAIPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XHUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBa, XUMHUYECKHE
peaxiuu (1o YUCIy M COCTaBY yYaCTBYIOILIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (deKTy,
110 U3MEHEHMIO CTETEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) 00IMKE U CrieU(PUIeCKue XUMUYECKHE CBOWCTBA TIPOCTHIX U
CIIOXKHBIX BELIECTB, MOJATBEP)KJIas OINKUCAHUE IPUMEPAMH MOJIEKYJISPHBIX WU HOHHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHMS JJIEKTPOJUTUYECKONM IUCCOLMALMN KHUCJIOT, WLIEJOYEd U COJIEH,
NOJIHBIE W COKpalIEHHbIE YpaBHEHHMS pPEAKIMH HOHHOIO OOMEHAa, YpaBHEHHs PEakIHid,
MOJITBEPXKJAIOIIUX CYILIECTBOBAHUE T'€HETUYECKOW CBS3U MEXIy BEIIECTBAMHU Pa3IMUHBIX
KJIACCOB;

pacKkpblBaTh  CYIIHOCTh  OKUCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH  IMOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCca STHX PeaKlnii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAaHUSI XMMUYECKUX MPEBPAIICHUH B Pa3InYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BELLIECTB, MACCOBYIO JI0JII0
XHUMHUYECKOT0 AJIEMEHTa 10 (OopMyJie COSAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
MPOBOAMUTD PACUETHI MO YPABHEHUIO XUMUYECKON PeaKIuy;

coOmonaTh  MpaBWja  IOJB30BAaHMA  XHMHUYECKOH  mocymnoil W 1abopaTOpHBIM
o0opy/loBaHHEM, a Takke IMpaBuwia oOpalieHus C BeleCTBAMH B COOTBETCTBHHM C



WHCTPYKIIUSIMU TI0 BBITTOJIHEHUIO JIA0OPATOPHBIX XMUMHUYECKHX OIBITOB IO TMOTYYEHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIIIEKUCIIOTO Ta3a);

MPOBOJIMTH PEAKIMH, ITOATBEPKIAMOIINE KAUYeCTBEHHBIM COCTaB pPa3JUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MTyTEM XJIOPUA-, OPOMUII-, HOAMI-, KapOOoHaT-, hocdar-, CUIMKaT-,
cynb(dar-, TUIAPOKCHUI-HOHBI, KATHOHBI AaMMOHHS W HOHBI H3yYCHHBIX METALIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHMYCCKUX BEILECTB;

NPUMEHSITh OCHOBHBIC OIEPAllMM MBICIUTEIFHON JEATEIBHOCTH — aHAIW3 W CHHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3aIIMIO, BRISIBICHUE TPHYUHHO-CIICACTBECHHBIX CBSI3EH —
JUTS U3y4CHUsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HaHUS — HAOMIOJACHNE, W3MEpPCHHE, MOJICIMPOBAHUE, DKCICPUMEHT (pEaNbHBIM U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoiaunugecTBOo 4acoB DJIeKTPOHHbBIE
Ne HaunmeHnoBaHue pa3iesnoB Konrpoa IpakTuy (uudposbIe) Peanusauus
n/n U TeM MpPOrpaMMbl Bcero bHBIC ecKHe o0pa3oBaTe/ibHbIE BOCIIUTATEJILHOIO
padoTbI padoThI pecypchbl KOMIIOHEHTAa
Paznen 1. IlepBoHayasibHble XUMHUYECKHE IOHATUSA
XUMHS — BAKHAS 0612CTh DCTETUYECKOr0 BOCIUTAHMS, CIIOCO0-
CTBYIOIETO (OPMHPOBAHUIO 3CTETHYE-
11 C€CTCCTBO3HAHUA U 5 2 bubmnoreka HOK CKOM KYJIBTYpPBl Ha OCHOBE POCCHIICKHX
' MPaKTUICCKON https://m.edsoo.ru/7f41837c Tpaﬂ%uHOHHblx HYXOBHLIX6 LUCHHOCTEH,
MpHOOIIEHUE K JIydIIUM oOpaslamM OTe-
He’lTeHBHOCTH HCI0BCKA YECTBEHHOI'O U MUPOBOT'O UCKYCCTBA.
8 ceHTAbpA AeHb rPamoTHOCTH
rpa)KI[aHCKOI‘O BOCIIMTAHMUA, CI10co0-
CTBYIOIIETO (hOPMHUPOBAHHIO POCCUH-
CKOM rpa)<J1aHCKOM HISHTUYHOCTH,
NPUHAJIC)KHOCTH K 06H_IHOCTI/I TrpaxJaH
Poccuiickoit denepanun, k Hapoay Poc-
BeliecTBa 1 XUMHYECKHUE bubimoreka IIOK CHH KaK HCTOSHHKY BIacTH B Poccui-
1.2 CAKIIAN 15 1 httDS'//m edsoo.ru/7f41837¢c CKOM TOCYJapCTBE U CyOBEKTY ThICAUE-
p - - - JIeTHE# POCCHIICKOI rOCyIapCTBEHHO-
CTH, YBOXEHHS K TIpaBaM, cBoOOIaM U
00s13aHHOCTSM rpakaanuHa Poccun,
TPaBOBOM U MOJUTHUECKOHN KYIbTYpHI.
8 (eBpains 1eHb HAYKH
Hroro no pazneny 20

Pa3zpnen 2. BaxuHeiimmue npeactaBuTe/ M HEOPraHMYeCKUX BelleCTB

2.1

Boznyx. Kucnopog.
ITonstue 00 oxcumax

6

bubmuoreka [IOK
https://m.edsoo0.ru/7f41837c

I'pak1aHCKOr0 BOCIUTAHMS, CIOCO0-
CTBYyIOLIEro (JOPMUPOBAHHIO POCCHIA-



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

29 Bonopon.Ilonstue o 8 bubmuoreka [JOK CKOFi IPaKIaHCKOH MICHTHYHOCTH,
' KUCJIOTaX U COMAX https://m.edso0.ru/7f41837¢ | MPMHAAIEKHOCTH K OGIIHOCTH TpakiaH
Poccuiickoit denepanun, k Hapoxay Poc-
23 Bona. PactBopsl. [lonsitue 5 bubmuoreka [IOK CHH KaK HCTOYHHKY BAacTH B PoccHii-
00 OCHOBaHHIX https://m.eds00.ru/7f41837C | ckom rocynapcrse i cy6bexTy ThiCSHC-
JeTHel poccuiickoil rocyapcTBeHHO-
OCHOBHEIE KJIACCEL CTH, YBO)XEHUsI K IIpaBaM, CBOOOIaM U
24 HEODTAHMIECKIX 11 bubmmoreka HOK 00s13aHHOCTSAM rpakaannHa Poccun,
' COCEI/IHGHI/Iﬁ https://m.eds00.ru/7f41837¢ | npaBoBoii n MOTUTIYECKOI KYILTYPEL.
8 (heBpasst 1eHb HAYKH
Wtoro mo pazneny 30

Paznen 3. Ilepuonnueckuii 3axkon u [lepuoanyeckasi cucreMa xumuueckux 3iementon /1. U.
MenpgeseeBa. CtpoeHue aToM0oB. XUMHU4YecKasi CBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU

[Tepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema

DKOJIOTHYECKOTO BOCIIMTaHU, Croco0-
CTBYIOLIETO Q)OpMHpoBaHI/IIO OKOJIOTH-

bubauoreka HOK YECKOH KyJIbTYpbI, OTBETCTBEHHOTI'O,
3.1 XUMHYECKUX 3JIEMEHTOB /. 7 ,
M C https://m.eds00.ru/7f41837¢c | Gepextoro oTHomenus K npupoze,

- MeHneneesa. LTpoCHUC OKpYXarollel cpesie Ha OCHOBE POCCUM-
aToMa CKHX TPaIUIMOHHBIX TYXOBHBIX LIEHHO-
XUMUUeCKas CBSI3b. cTeil, HaBBIKOB OXPAaHbI, 3aI[IThI, BOC-

3.9 OKHCIIUTENBHO- 1 Bubnuorexa LIOK CTAHOBJICHIL IPHPOIEL, OKPYHAIOMmeH
. cpensl
BOCCTAHOBHTEIILHBIE https://m.edsoo.ru/7f41837¢ | T
peakuu 22 anpens [Jens 3emin
Hroro mo paznen 18 bubmorexa LIOK
P Y https://m.edsoo0.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB 68

110 ITIPOTPAMME



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

9 KJIACC

N KoanuecTBo 4acoB DJIeKTPOHHBIE
]
o/ HaumeHoBaHue pa3iesioB U TeM Kontpo IpakTny (uudposbIe) Peannzanus
- NnporpaMmmal Bcecero JbHBIC ecKue 05pa30BaTeJ1bele BOCIIUTATCJIBHOI'O
padoThI padoThbI pecypchl KOMIIOHEHTAa
Pa3znen 1. BemecTBo 1 XMMU4ecKre peakiuu
[ToBTOpEHKe U yriyOlleHUE 3HAHUI bubmorexa HOK
1.1 p yrry 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX pa3/IeNIoB Kypca 8 Kjacca
2636 DCTETHYECKOr0 BOCIUTAHUS, CIIO-
COOCTBYIOLIETO (hopMHpOBaHHIO
OCHOBHI)Ie 3aKOHOMepHOCTI/I EH6HHOTeKa HOK 3CT€TI/£‘1ICCKOI‘/II KYJIbTYpbl Ha OCHOBEC
1.2 o 4 https://m.eds00.ru/7f41 | poccuiickux TpaaHUHOHHBIX IyXOB-
XAMHAYCCKHUX PCAKIINU a636 HBIX LEHHOCTEH, npuoldIeHne K
JIy4imim 06pa3uaM OTCYCCTBCHHOI'O
DIeKTPOTHTHICCKAS THCCOMALTHS bubanoreka HOK 1 MHPOBOI'O HCKYCCTBa.
1.3 p ' 8 1 1 https://m.edsoo.ru/7f41 8 ceHTABPA AeHb rPamMoTHOCTH
XUMHYECKUE PEAKLIMU B pACTBOPaxX 2636
Hroro no pazaeny 17
Pa3nen 2. HemeTaslyibl M X COeTMHEHHS
06 BubnuoTeka ]_IOK I'pasx1aHCKOTrO BOCIUTAHUS, CIIOCO0-
2.1 L XapaKiCPHETHICE XHMITIECKHIX 4 1 https://m.edso0.ru/7f41 | creyrouero gopmuposarmio poceuii-
sanemeHToB VIIA-rpymnmsl. ["anorenst CKOM TPayKIaHCKOM HICHTHIHOCTH,
2636 MIPUHAUIEKHOCTH K OOIIHOCTH Ipaxk
OO1as XxapaKTepUCTHKa XUMUYECKUX bubnmnoreka [JOK man Poccuiickoit deneparun, k
2.2 snemenToB VIA-rpymmel. Cepa u eé 6 https://m.edsoo.ru/7f41 | mapony Poccun kak ncrounnxy Bia-
Py Y
COCTMHECHUS a636 ctu B PoccuiickoM rocynapcrse u
5 CyOBEKTY THICSUENICTHEH poccuiickon
OO01as xapakTepUCTHKa XUMUYECKUX bu6nuorexa [IOK IOy AP CTBEHHOCTH, YBAMKEHHS K
2.3 3JICMCHTOB VA‘prHHBI. A30T, (1)0C(1)0p 7 1 httDS//mEdSOOYU/7f41 mpaBam, CB00OIaM H 00SI3aHHOCTSIM
M UX COCTUHCHUS 2636 rpaxcaaHuHa Poccun, IpaBoBoii 1
MOJINTHYECKON KYJIbTYpPBbIL.
2.4 OO01ast xapaKTepuCTUKa XUMUYECKUX 8 1 2 bu6muoreka [IOK



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

anemeHToB |V A-rpynnsl. Yriepoa u
KPEMHUH U UX COEUHEHUS

https://m.edsoo.ru/7f41
a636

8 (heBpasst 1eHb HAYKH

Hroro mo paszneny 25
Paznen 3. MeTaiibl M X COeNHEHUS
Buoauotekxa ]_IOK DKOJIOTMYECKOTO BOCITUTAHUS, CITO-
o ) COOCTBYOIIETO (OPMUPOBAHUIO
3.1 OO011re cBOMCTBA METAJIOB 4 https://m.edsoo.ru/7f41 | = o KyIETYDBL, OTBET-
a636 CTBCHHOIO, GCPC)KHOFO OTHOILIICHUSA K
MIPUPOJIE, OKPYKAIOLLEHN cpesie Ha
OCHOBC pOCCHﬁCKHX TpaAUuUOHHBIX
bubanoreka HOK JIyXOBHBIX [[EHHOCTEH, HAaBBIKOB
3.2 BaxHeiie METAIUIBI U KX COEIUHEHUS 16 https://m.edsoo0.ru/7f41 | oxpaHsi, 3a1UTbL, BOCCTAHOBICHUS
2636 MIPUPOJIbL, OKPYKAIOUIEH Cpelbl
22 anpenst Jens 3emu
Htoro mo pazneny 20
Pa3znen 4. Xumus u okpyxamomas cpeaa
BemiecTBa 1 MaTepHaIIbl B JKU3HU bubnmorexa LIOK
4.1 IICJIIJ(I)BeKa p 6 https://m.edsoo.ru/7f41
2636
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoaudecTBO 4acoB YiabsaHa DJIeKTPOHHbBIE
[1]
, KonTpoa nu@posBbIe
ﬁ/ Tema ypoka Beer bHBIE HpaxTay il;l:i: g:ii o0pa3oBaTe/ibHbIE
0 PaGoTHI €CKHe mialn | ¢akr pecypebl
padoTsI
but6mmoreka [IOK
[Ipenmer xumun. Pois XuMuu B )KU3HU 1 4.09 hitps://m.eds00.ru/f0d2
yejioBeka. Teia u BelecTna ' 100 E— :
bubmunoreka LIOK
[Tousarue o MeTogax MO3HAHUSI B XUMHUHU 1 6.09 https://m.edsoo.ru/ff0d2
27e
IIpakTHyeckas padora Ne 1 i(HpaBI/IJIa Bu6inotexa LIOK
paboTE! B 1abopatopHi i NpHEMbI 1 11.09 https://m.edsoo.ru/ff0d2
oOparteHus ¢ 1abopaTOPHBIM ' 3dc — '
000pyIOBaHUEMY —
Yuctele BemecTsa U cmecu. CrocoObl Enbmorexa HOK
m . ’ 1 13.09 https://m.edsoo.ru/ff0d2
pasneneHus cMecei 6ca
IIpakTuyeckasi pabora Ne 2 bubmuorexa [JOK
«Paznenenue cmeceii (Ha mpumepe 1 18.09 https://m.edsoo.ru/ff0d2
OYHCTKH MIOBAPECHHOMN COJIN)» 8c8
bu6mnoreka LIOK
ATOMBI U MOJIEKYIIBI 1 20.09 https://m.edsoo.ru/ff0d2
abe
XUMHUYeCcKUe JIEMEHTEL. 3HAKH Enbmiorexa HOK
' 1 25.09 https://m.edsoo.ru/ff0d2
(CMMBOJIBI) XUMHYECKHUX JIEMECHTOB bes
bu6moreka [IOK
[TpocThie U CIIOKHBIE BEIIECTBA 1 27.09 https://m.edsoo.ru/ff0d2
abe



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

bu6mmoreka [JOK

9 ATOMHO-MOJICKYJISIPHOE YUCHHE 2.10 https://m.edsoo.ru/ff0d2
d50
3aKOH MOCTOSHCTBA COCTAaBa BEIECTB. but6mmoreka [IOK
10 Xummdeckas popmyia. BaneHTHOCTh 4.10 https://m.edsoo.ru/ff0d2
aTOMOB XMMHYECKHUX DJIEMEHTOB eae
OTtHocuTeNIbHAsT aTOMHas Macca bubmmorexa LIOK
11 ’ 9.10 https://m.edsoo.ru/ff0d3
OTHOCHUTENIbHASI MOJIEKYJISIpHAsT Macca 23¢
MaccoBas 10J19 XMMHAYECKOr0 3JIEMEHTA bubmmorexa [OK
12 A 11.10 https://m.edsoo.ru/ff0d3
B COE€IUHEHUH
90c
KomnuaectBo BemecTBa. Mos bubmmorexa LIOK
13 m ' ' 16.10 https://m.edsoo.ru/ff0d5
MousipHast macca
230
dusnyeckue U XUMUYECKHE SIBJIICHUS buGmorexa [IOK
14 ’ 18.10 https://m.edsoo.ru/ff0d3
XuMHYecKas peakius 7fa
IIpu3Haku ¥ yCIIOBHSI IPOTEKAHUS bubmorexa LIOK
15 P y L 1P 23.10 https://m.edsoo.ru/ff0d3
XUMHUYECKHUX PeaKIIHii
al6
3aK0OH COXpAaHEHUS MACCHI BEIIECTB bubmiorexa LIOK
16 P B ‘ 25.10 https://m.edsoo.ru/ff0d3
XUMHUYECKUE YPaBHCHHS b8s
Boruncnenus KkoandecTBa, MacChl but6mmoreka [IOK
17 BEILIECTBA 110 YPABHCHUSIM XHMHUYECKUX 6.11 https://m.edsoo.ru/ff0d5
peaKkiuit 708
Kaccudukanus XuMHU4ecKuX peakiuit bubmuorexa [JOK
18 (coeMHEHMS, PA3IOKEHHUSI, 3aMEIIICHHS, 8.11 https://m.edsoo.ru/ffOd3f
oOMeHa) 34
19 M. B. JIoMOHOCOB — y4Y€HBIii- 13.11 bubnuorexa [JOK

sHuukIoneauct. O0o0Imenue u

https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

CHCTeMaTH3alus 3HaHUH

0c4

KonTpoabnas padora Nel o reme

bubmuorexa [JOK

20 15.11 https://m.edsoo.ru/ff0d4
«BermiecTBa 1 XUMHUYECKUE PEAKITHI 290
Bo3ayx — cmech razos. CoctaB but6mmoreka [IOK
21 Bo3yxa. Kucimopoa — snemeHT u 20.11 https://m.edsoo.ru/ff0d4
npocToe BemecTBo. O30H 48e
du3nUeCcKue 1 XUMUYECKHE CBOMCTBA but6mmoreka [IOK
22 KUCIIOpoJa (peakIuy OKUCIICHHS, 22.11 https://m.edsoo.ru/ff0d4
ropenue). [TonsiTre 06 okcumax 614
CriocoObI oTy4eHUsT KUCIIOPOia B bubnuotexa [JOK
23 71a00paToOpHH M MPOMBIIUICHHOCTH. 27.11 https://m.edsoo.ru/ff0d4
[IpumeHeHne Kucaopoaa 97a
TemnoBoit a3 ekt xumMuaeckoi Bubmorexa [IOK
24 pEaKIyH, TOHATHE O TEPMOXUMHUECKOM 59.11 hitps://m.edsoo.ru/ffod4
YPaBHEHUU, DK30- U SJHAOTEPMUYECKUX ' 290 E— '
PEaKIusIX —
TormmBo (HedTh, yroiabs U METaH). bubmuorexa [JOK
25 3arpsi3HeHHE BO3/yXa, CIOCOOBI €ro 4.12 https://m.edsoo.ru/ff0d4
MIPEAOTBPAIICHUS cda
IIpakTHyeckas padora Ne 3 o Teme bu6mmoreka [IOK
26 «[TomyueHue u codMpaHue KUCIOPO/a, 6.12 https://m.edsoo.ru/ff0d4
W3Yy4EHUE €r0 CBOKWCTBY ae2
Bonopon — snemMeHT u npocroe BH6H_HOTeKa LOK
27 BerlecT0. HaxosIeHie B IDHPOLC 11.12 https://m.edsoo.ru/ff0d4
11 : KT pHUpOA ddo
Puznyeckre U XUMHYECKHE CBOMCTBA BHGH_HOTeKa HOK
28 13.12 https://m.edsoo.ru/ff0d4
Bojiopoja. [I[pumenenue Bogopoia ddo
bu6moreka [IOK
29 [ToHsiTHE O KHCTIOTaX U COJISAX 18.12 https://m.edsoo.ru/ff0d5

0d2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Crioco0slI MostydeHus: BOAOpoJa B

bu6mmoreka [JOK

30 20.12 https://m.edsoo.ru/ff0d4
naboparopuu 4do
IIpakTyeckas padora Ne 4 o Teme bu6nuorexa [IOK

31 «[Tonyuenue u codupaHue BOI0pPO/Ia, 25.12 https://m.edsoo.ru/ff0d4f
U3Y4YEHUE €r0 CBOMCTB) 42
MounsipabIii 00bEM Ta30B. 3aKOH bubmorera [IOK

32 p ' 27.12 https://m.edsoo.ru/ff0d5
ABorazapo

42e

Breraucienus 00bEMa, KoJImdecTBa but6mmoreka [IOK

33 BEIIECTBA rasa Mo ero U3BECTHOMY 10.01 https://m.edsoo.ru/ff0d5
KOJIMYECTBY BEIIECTBA WIIH 00BEMY 5a0
Breraucnenus 005EMOB ra3oB 110 bu6mmoreka [IOK

34 YpaBHEHHUIO PEaKkllii Ha OCHOBE 3aKOHA 15.01 https://m.edsoo.ru/ff0d5
00BEMHBIX OTHOIIIEHHH Ta30B 708
Du3nYeCcKre 1 XMMUYECKUE CBOMCTBA brbmorexa [IOK

35 17.01 https://m.edsoo.ru/ff0d5
BOJIBI 872
CocraB ocHoBanwmii. [lorste 00 brbamorexa [IOK

36 ' 22.01 https://m.edsoo.ru/ff0d5
WHANKATOpax 9e2
Bopa xak pactBopurens. HaceleHHbIE bu6mmorexa [IOK

37 Y HEHACBIIICHHBIC PacTBOPHL. MaccoBast 24.01 https://m.edsoo.ru/ff0d5
JIOJIsI BEIIECTBA B PACTBOPE b40
Hperecsan om0 S 10 1o B LOK

38 PHTOTOBJICHHE P . 29.01 https://m.edsoo.ru/ff0d5
onpeeEHHON MacCOBOM JTOJIeH eba
pPacTBOPEHHOTO BEUIECTBAY -

Bu6mmoreka [JOK

39 Konrpoatbnas padora Ne2 rio Teme 31.01 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bogopoa. Bona» 342

40 OKcHIbl: COCTaB, KIacCUupUKaIus, 5.02 but6mmoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d6
64e

[Tonydyenune u XuMHUYECKHE CBOMCTBA

Bbu6moreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 7.02 https://m.edsoo.ru/ff0d6
OKCHJIOB 64e
OcHoBaHuUS: COCTaB, Ki1accupukamus bubmmorexa LIOK
42 ‘ ’ L, 12.02 https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7
fca
ITonyyeHne 1 XUMUYECKHUE CBOMCTBA bubmorexa [IOK
43 AYACHH 14.02 https://m.edsoo.ru/ff0d6
OCHOBaHHI
fca
Kucnotsl: coctas, kinaccuduxanus bubmmorexa OK
44 ) ’ L 19.02 https://m.edsoo.ru/ff0dfe
HOMEHKJIaTypa a2
IlonydyeHne U XUMHYSCKHE CBOMCTBA bubmorexa LIOK
45 Y 21.02 https://m.edsoo.ru/ff0dfe
KHCJIOT
e2
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK
46 CIOCOOBI OJTYYCHUS, XUMHUYCCKHUEC 26.02 https://m.edsoo.ru/00ad9
CBOMCTBA 474
Do piora 0 P oo LOK
47 p g 28.02 https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX b7c
COCJIMHEHUI» ==
I'eneTnyeckas cBsI3b Me KJIaccaMu bubmorexa LLOK
48 Y ¥ 5.03 https://m.edsoo.ru/00ad9
HEOPTraHUYECKUX COCTMHEHUI 250
but6mmoreka [IOK
49 O000I1IeHNEe U CHCTEMATU3alKs 3HAHUI 7.03 https://m.edsoo.ru/00ad9
cb2
50 KonTpoabHnas padora Ne3 o teme 12.03 bubnuorexa [JOK

"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX

https://m.edso0.ru/00ad9



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

coequHeHun"

ela

HCpBHe IIOIIBITKH KJIaCCI/I(i)I/IKaI_II/II/I

bubmuorexa [JOK

51 XAMUYECKHX dIIEMEHTOB. IIoHITHE O 14.03 https://m.edsoo.ru/00ad9
TpyNmax CXOAHBIX SJIEMEHTOB ffa
[Tepuoauueckuii 3aKOH U but6mmoreka [IOK
52 [Meproanyeckasi CUCTEMa XUMHICCKUX 19.03 https://m.edsoo.ru/00ada
snemenToB JI. 1. Menzaeneena 52c
but6mmoreka [IOK
53 [Teproabl, TP, HOATPYIIIIEL 21.03 https://m.edsoo.ru/00ada
22C
Ctpoenne atoMoB. CoCcTaB aTOMHBIX bubmorexa [IOK
54 p ’ 26.03 https://m.edsoo.ru/00ada
saaep. M3oTonsl 342
CrtpoeHue 3JIeKTPOHHBIX 000JI0YCK bu6mmoreka [JOK
55 aTOMOB 3JieMeHTOB [leproguueckoi 4.04 https://m.edsoo.ru/00ada
cucremsl JI. I. Menaeneesa 6bc
O Buamorexa LIOK
56 . 9.04 https://m.edsoo.ru/00ada
[Tepuonnueckoit cucreme /1. 1. 824
Meunpeneena -
T e s 10K
57 p YKH U Tpat o 11.04 https://m.edsoo.ru/00ada
MenpneneeB — y4€HbIH, IeAaror u 966
TpaXXTaHUH _
DIEKTPOOTPHUIIATEIHFHOCTE ATOMOB Enbmiorexa HOK
58 POOTPHI 16.04 https://m.edsoo.ru/00ada
XAMHAYECKHUX DIIEMEHTOB
ab8
but6mmoreka [IOK
59 HNoHHast XuMHU4eCKas CBA3b 18.04 https://m.edsoo.ru/00ada
c34
60 KoBaneHntHas nonsipHasi XuMu4uecKas 23.04 bubnuorexa [JOK

CBA3b

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



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

ab8

KopanenTHas HCIMOJISIpHAd XUMUUYCCKas

bubmuorexa [JOK

61 1 25.04 https://m.edsoo.ru/00ada
CBSI3b
ab9
but6mmoreka [IOK
62 Crenenn OKHCIIEHNUS 1 30.04 https://m.edsoo.ru/00ada
e28
OKHCIUTEILHO-BOCCTAHOBUTEILHBIE bubnmorexa LIOK
63 1 2.05 https://m.edsoo.ru/00adb
peakiuu
076
but6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 7.05 https://m.edsoo.ru/00adb
076
O06o001IeHNe U CUCTEeMAaTH3al|s 3HAHHIA bubmuoreka [JOK
65 o teme «CTpoeHue aroma. XuMHIeCKast 1 14.05 https://m.edsoo.ru/00adb
CBSI3bY 486
Bbu6mmoreka [JOK
66 Kontpoannan pagora Ned no reme 1 16.05 https://m.edsoo.ru/00adb
«Ctpoenne atoMa. XUMUYECKast CBS3bY 33c
- . bu6mmoreka [JOK
67 POMEMKYTOHHAA aTTCCTAIHA. 1 21.05 https://m.eds00.ru/00ad9
KonTponbHas padora. ch?
but6mmoreka [IOK
68 IToaBeneHUE UTOIOB 3a TOJ. 1 23.05 https://m.edsoo.ru/ff0d6
1c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosanuecTBo yacoB

Ne Tema ypoka Kontpo IpakTHy Jata Jara JJIeKTPOHHbBbIE HU(PPOBbIE
n/n Bcero JbHBIE ecKue LIaH (l)aKT OﬁpaSOBaTeﬂbele PECYPCHI
padoTsbI padoTsI
[lepnonueckuii 3aK0H.

1 [lepuonuueckas cucrema 1 3.09 bu6moreka [IOK
XHMHYECKHX di1eMeHToB J]. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa

R S —— ) 5.09 BuGanorera LIOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB

3 Knaccudukanus u HoMeHKIaTypa 1 10.09 bubnuorexa [LIOK
HEOPraHWYECKUX BEIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapl xXuMHU4eCKOU CBSI3U U THUIIBI 1 12.09 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEHIETOK ' https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel no teme

5 «HOBTf)peHI/Ie U yriyoneHue 1 1 17.09
3HaHUI OCHOBHBIX Pa3/IelioOB Kypca
8 Kiacca»

6 Knaccudukanus XuMuaeckux 1 19.09 but6mmoreka [JOK
peaKnuii Mo pa3IMyHBIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0

7| pencum, Tomrne o roworemm s | 1 20,00 ubmiorera LIOK
PEARHHH. ' https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEaKIUsIX
[loHsiTHE O XUMHUYECKOM

8 paBHOBecHH. PAKTOPBI, BIUSAIOIINE 1 26.09 bubmuoreka [IOK

Ha CKOPOCTb XHUMHYECKOMN pCaknuun
" IMOJOXKECHUC XUMHNUYCCKOT'O

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBHUTCILHBIC

bubmuoreka [JOK

9 peakKiuu 1.10 https://m.edsoo.ru/00adcade
lo | RO e B 10K
a [, ' https://m.edsoo.ru/00adcd68
AJIEKTPOITUTHI
. but6mmoreka [IOK
1 Hommbie ypaBHEHHs peakiui 8.10 https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMH B CBETE MPEIACTABICHUI 10.10 bubnuotexa [JOK
00 IIEKTPOIUTHUECKOM ' https://m.edsoo.ru/00add5d8
JTUCCOIIAAIINHT
13 | cnere npexcramnenmii o 1510 BuGmotexa LIOK
pea N ' https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON AUCCOIHAITIT
. bu6mmoreka [JOK
14 [TonsaTHe o rumponuse coneu 17.10 https://m.eds00.ru/00add9d4
15 O06001IeHre U CUCTEMATU3ALIHS 210 bu6mmoreka [JOK
3HAHUI ' https://m.edsoo.ru/00addd12
16 £g§§§§2§fgiiifigﬁiﬂi;£HHX 24.10 Enbmiorexa HOK
p ' https:/m.edsoo.ru/00addbfa
3ajgauy
Kontponbnas pabota Ne2 o teme
17 «DIIEKTpOIUTHYECKAs 511 bubmumoreka LIOK
nucconranusi. XUMHUYECKUE ' https://m.edsoo.ru/00addec0
pEaKIK B paCTBOPaX»
OO1as XxapakTepUCTUKA TaJIOr€HOB.
18 XHUMHUYECKHE CBOMCTBA HA ITpUMEpPE 7.11 bubmmorexa [IOK

XJIopa

https://m.edsoo.ru/00addfe2



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

XnopoBogopoa. ComnsiHasi KUCJIOTA,

but6mmoreka [IOK

19 XAMHAYECKHUE CBOUCTBA, IIOJIyYEHHUE, 12.11 hitps://m.eds00.ru/00ade104
MIPUMEHEHUE

o | Homemmecsan e 20t o Bumorera 10K

Y N ’ ' https://m.edsoo.ru/00ade348
W3y4CHHE €€ CBOMCTBY»

o BLI‘-II/ICéICeHI/ISI He(; ypa]\S'HeeI;I/ISIMO 011 Bubmorexa [IOK
XUMHHCCKUX PCAKIITH, CCITH O/IMH ' https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE

29 OO01mas XxapakTepucTUKa SJIEMEHTOB 2111 bu6nmnoreka [IOK
VIA-rpymis ' https://m.edsoo.ru/00ade64a
AnnorponHbie MOAU(DUKAIIUU CEPHI.

23 Haxoxnenue cepbl u eé 26.11 bu6mmoreka [IOK
COCTMHEHUH B IPHPO/IE. ' https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOWCTBA CEPBI

| Goromesron cpoeme - Bumores 110K

. ' https://m.edsoo.ru/00ade802
CBOMCTBA
’5 gxcnnm I((:epm. Cepnas II<<I/ICJ'IOTa, i1 Bu6nuotexa LIOK
VBIHCCIIC M XHMHITICCIC ' https://m.edsoo.ru/00adea28
CBONCTBA, IPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE MIPOMBIIIIEHHOTO CIIoco0a

26 IIOJIy4EHUS] CEPHOU KUCIIOTHI. 512 bu6muoreka [IOK
XUMHUECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKAaIOIIei cpeabl
COCAMHEHUSIMU CEPBI

27 Brruncienune MaccoBoii 10U 10.12 bu6mmoreka [IOK
BBIXOJ1a TIPOJIYKTa PEaKIINU ' https://m.edsoo.ru/00adec8a

28 OOm1ast XxapaKTepUCTHKA 3JIEMEHTOB 12.12 bu6nuorexa [LIOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T,
pacnpoCTpaHEHUE B IPUPOJE,
¢buznyecKkrue U XUMHUYEeCKUe
CBONCTBA

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

AMMHaK, ero pu3nUecKue 1

Bbub6mmoreka [IOK

29 XUMHUYECKHE CBOMCTBA, MOJTYYEHHE 17.12 i
——— https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme Bu6nuotexa LIOK

30 «Ilonyuenune aMMHaKa, U3y4eHHE 19.12 https://m.eds00.ru/00adf180
€ro CBOMCTB» — '

31 A3oTHast KucoTa, e€ Gpu3nyeckue u 24.12 bubmuorexa [JOK
XUMHUYECKHE CBOICTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJNEN
aMMOHHS B KaUeCTBE MUHEPATHHBIX

. bu6mmoreka [IOK

32 ynoopeHuit. XuMHuecKoe 26.12 https://m eds;}) ru/00adf518
3arpsI3HEHUE OKPYKAIOIIEN CPEJIbI — .
COEIMHEHUSIMU a30Ta
®ocdop. Oxeun pocdopa (V) u Bubsmorexa [IOK

33 docdopHas kuciaorTa, GU3NIECKUC U 9.01 https://m.eds0o.ru/00adf68a
XMMHUYECKHE CBOMCTBA, IOJIyYCHHE — '
Ucnonp3oBanue dpocdaros B

34 Ka4ueCTBE MUHEPAJIBHBIX 14.01 bubnuorexa LIOK
yIoOpeHuii. 3arps3HeHIe ' https://m.edsoo.ru/00adfc20
IpUPOIHOH cpenbl pocdaTamu
Yruepon, paclpoCTpaHEHHE B Bu6mmotexa LIOK

3 MPHPOJIC, U3MIECKHE 16.01 https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOMCTBA — '

Oxkcunsl yriaepoaa, ux Gu3ndeckue
36 Y XUMUYECKHE CBOMCTBA. 21.01 bubmmorexa LIOK

DKosornyeckue npooaemsl,

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



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

CBSI3aHHBIE C OKCHUJIOM yTriepojaa
(V)

N bubmuorexa [JOK

37 VYroibHast KUCIOTA U €€ COJIU 23.01 https://m.eds00.ru/00ac006¢
[Tpaktuyeckas pabora Ne 4 o Teme

38 "[Tony4yeHue yriieKucioro rasa. 28.01 bubmuotexa [JOK
KauecTBeHHas peakuus Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"

2 Hep;30HaaniinHe HOH;ITaI/IﬂK(;i 2001 Bu6nnotexa LOK
OPTHITICCuX BeliecTBax © ' https://m.edsoo.ru/00ae054e
COEMHEHUSX YIlIepoaa

. bubnuorexa [JOK

40 Kpemuuii u ero coeguuenus 4.02 https://m.eds00.ru/00ae080a
[Tpaktuyeckas padora Ne 5.

41 Pemenne skcnnepuMeHTAIBHBIX 6.02 bubmorexa [IOK
3aj1a4 1o teme «BaxHeimme ) https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI U UX COCTMHCHUS

2| Bumeiume nemeramn o 11,02 BuGmrorera L1OK
« a ' https://m.edsoo.ru/00ae0el8
COCMHEHUS
OO01as xapakTepucTuka
XUMUYECKHUX JIEMEHTOB —

43 MeTau10B. MeTainuecKas CBsI3b U 13.02 bu6mmorexa [IOK
MeTaTHYecKas KPUCTAIUINYECKas ' https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKkre CBOMCTBA
METaJUIOB

POXHY pAA ' https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIOB
45 Oo61ue crnocoOb! MOTYyYSHHUS 20.02 bu6mmoreka [JOK



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

MeTtauioB. CrutaBel. Beraucnenus
10 YPaBHEHUSAM XUMHUYECKUX
peaknui, eciii OJUH U3 PEarcHTOB
COIEPKUT IPUMECHU

https://m.edso0.ru/00ae1156

bu6mmoreka [IOK
46 [TonsATHE O KOPPO3HHU METAIIIIOB 25.02 hitps://m.eds00.ru/00ae1278
Bbub6mmoreka [IOK
47 [Henotmpre meTanb! 27.02 https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U 4/03 but6mmoreka [IOK
KaJus https://m.edso0.ru/00ae14b2
49 [IlenouyHO3eMENBHBIE METAILIBI — 6.03 bu6mmoreka [IOK
KaJIbI[Uil ¥ MarHUi ' https://m.edsoo.ru/00ae15e8
. bubmuoreka [JOK
50 Baxknelimue coeTMHEHNS KLU 11.03 https://m.eds00.ru/00ae15e8
51 O60611vleHI/Ie M CUCTEMATHU3AIIHS 13.03
3HaHHH
50 JKEcTKkoCcTh BOIBI U CIIOCOOBI €8 18.03 but6mmoreka [JOK
yCTpaHEHUS ) https://m.edsoo.ru/00ae1886
53 | Keoncorns ot meromn et 2003 Bu6morexa LIOK
" ' https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bubmuorexa [IOK
54 Amomunuit 25.03 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U 3.04 bubmmorexa [LIOK
THIPOKCHIA ' https://m.edsoo.ru/00aelc64
56 Kenezo 8.04 bubmmorexa [OK

https://m.edso0.ru/00ae1d86



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

OKcuapl, THIPOKCUABI U COTU

but6mmoreka [IOK

S7 xenesa (1) u sxenesa (111) https://m.edsoo.ru/00ae35e6
58 O606HvleHHe A CUCTEMAaTHU3ALIUA 10.04
3HAHUI
[Tpaktuyeckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 15.04 bubmuoteka [JOK
3a1a4 1o TeMe «BakHelie ' https://m.edsoo.ru/00ae3de8
METaJIIbI U UX COCTMHCHUS
Beraucienus mo ypaBHeHUSAM
XUMUYECKHUX PEaKIUil, €CIIU OJ1H
60 W3 PEarcHTOB JIaH B M30BITKE WIIN 17.04 but6mmoreka [IOK
COJICP)KHUT ITpuMecH. BeruuciieHus ' https://m.edso0.ru/00ae1750
MaCCOBOM JIOJIM BBIXOJIa TIPOIYKTA
peakuuu
61 O606IJ;ICHI/IC M CUCTEMATHU3AIHS 22,04
3HAHHUI
KontponbHas padora Ne4 no teme
62 «BakHenmme MeTajbl U UX 24.04
COCIMHCHUS
63 BemecTBa u maTepuansl B 29.04 bub6moreka [IOK
[MOBCEIHEBHOM KU3HU YEJIOBEKA ' https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHUe 6.05 bu6muoreka [IOK
OKPYXKAIOIICH CpeIbl ' https://m.edso0.ru/00ae4270
65 Ponp xuMuu B perieHun 3.05 bu6nuorexa [IOK
IKOJIOTMYECKUX po0IIeM ' https://m.edso0.ru/00ae4270
66 O06o001IeHre U cUuCTeMaTHU3aIUs 13.05 bubmuorexa [IOK

3HaHUHU

https://m.edsoo.ru/00ae0d0a



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

IIpomexxyTouHas aTTecTarus.

but6mmoreka [IOK
67 KonrtposbHas padora. . 1505 https://m.edsoo.ru/00adb33c
Bbub6mmoreka [IOK
68 [TonBeacHUE UTOTOB 3a TOJI. 1 20.05 https://m.eds00.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Xumwst. 8 kiacce/I"abpuensua O.C., OctpoymoB W.I'., CnaakoB C.A., AKIMOHEPHOE OOIIIECTBO
«M3narenscTBO «lIpocBenienuey;
Xumust. 9 knace/I'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIIMOHEPHOE OOIIIECTBO
«M3narenscTBO «lIpocBemienuey;

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

A.M.Pageukuit. Jlugaktuyeckuii Mmatepuai mo xumuu. 8-9 knaccel. U3natensctBo: IIpocBe-
menue, 2014

N.I". Xomuenko. COOpHUK 3a71a4 U YIIPAXKHEHU [0 XUMUH 715 cpeHeit mkonbl. M.: 000
"N3nateabctBo HoBas Bonna", 2004

METOAUYECKHUE MATEPHAJIBI JUIS1 YUUTEJIA
https://rosuchebnik.ru/ - "TIpoceemenne" Koprnoparwus Poccuiickuii yueOHUK

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — denepasbHbie 00pa3oBaTeIbHBIC PECYPCHI IS 00IIEro 00pa3oBaHus/
2. https://educont.ru/ - Karasnor nuppoBoro o0pa3oBaTeIbHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnas kosekiwst iupoBeIXx 00pa3oBaTeIbHBIX pecyp-
COB.

Xumus:

1. http://www.hemi.nsu.ru/ - OCHOBbI XUMHH. DIEKTPOHHBIN YICOHUK.

2. http://hemi.wallst.ru/— OGpa3oBaTebHbIN CAUT IS IKOJLHUKOB 110 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlIomoHOCOBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickasi olMMIuaia MKOJIbHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Peury BIIP.

MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTO
MPOIIECCA

YYEBHOE OBOPYJIOBAHHME

Ha6op npeameToB nabopatopHoii mocyasl (IpOOUPKH, XUMHUUECKHE CTaKaHbI, KOJIObI U T.1.)
HarpearenbHble TpuOOpPHI (CIUPTOBKH)

XUMHUYECKHUE anmapaTsl 1 TOTydeHus BemecTs (anmapaT Kumma u ap.)
BcrnomorarenbHble cpecTBa AJisl IPOBEACHHS SKCIIEpUMEHTa (IUTAaTUBBI, AepKATEIU U JIp.);
Pacxonnsie Matepuansl (MHAUKATOPHAS U JIP.);

HaGops! peakTBOB

Becwl yueOHbIe ¢ pazHOBecaMu

OBOPYJIOBAHME JUUISI TPOBEIEHHUS TABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIMIA

1. HaGopsl peakTUBOB U 00OPYAOBaHUS /ISl BBIIOJIHEHUS IPAKTUYECKUX paboT



