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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO O0IIETO OOpa30BaHUs COCTABICHA HA OCHOBE TPEOOBAHHIA K
pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTeIbHOM MNpPOrpaMMbl OCHOBHOTO o0miero o0Opa3oBaHus,
npencrasieHHbix B @I'OC OO0, a Takke Ha OCHOBE (enepaiabHON pabodell mporpaMMbl BOCHHUTAHUS U C
y4éTOM KOHIENIMN MpernojaBaHusl ydyeOHOro mpeamera «XHUMHUS» B 00pa30BaTeIbHBIX OpraHU3alMsIX
Poccuiickoit ®enepanuu.

[IporpamMMa mo xumuu Ja€T NpeAcCTaBIEHUE O LEsAX, OOlIeH cTpaTeruu OOy4YeHHs, BOCHUTAHHS U
pa3BUTHs OOy4arOMIMXCSl CPEJACTBAMU Y4YeOHOrO TpEAMETa, YCTAHABIMBAET 00s3aTelIbHOE MPEIMETHOE
coJiepKaHue, IpelycCMaTpUBaeT pacupesiesieHue ero no KiaccaM M CTPYKTYpUPOBAHUE IO pa3fesiaM M TeMam
porpaMMbl MO XUMHUH, ONpPEIEIseT KOJWYECTBEHHbIE U KAYECTBEHHBIE XaPaKTEPUCTUKU COJEpIKaHMUS,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD U3YyYEHUS XUMHHM C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTMKM y4eOHOro MpoIecca, BO3PACTHBIX OCOOCHHOCTEH O00YyYaromuxcs, ONpenessieT BO3MOKHOCTU
mpeaMeTa JUisl peaqu3aliuy TpeOOBaHUI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHus, a TaKkke TpeOOBaHMN K pe3ylbTaTaM OOY4YEeHHsS XUMHHU Ha YpOBHE
1enei u3ydeHus MpeaMeTa U OCHOBHBIX BUAOB Y4eOHO-TIO3HABATENBHOW AESITENbHOCTH OOYy4aromierocs Mo
OCBOEHUIO yUE€OHOIO COJIEPIKAHHUS.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (QopMHpOBaHUS MHUPOBO33PEHHUS OOYYaroOIIErocs, €ero
MPEJICTABICHHA O MaTEepPHATLHOM CIWHCTBE MHpPA, BAXKHYIO POJb UrpaloT (GOpMUPYEMbIE XUMHUEH
MIPEJICTABJICHHUS] O B3aUMOIIPEBPALLEHUSX PHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O MYTSIX PEIICHUS
IO0ANBHBIX TPOOJIEM YCTOWYMBOTO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUUECKOW, MHUIIEBOM U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pean3aluu BO3MOKHOCTEH A caMopa3BUTHsI M (POPMUPOBAHUS KYIbTYPhl TUYHOCTH, €€
o0miel u QyHKIIMOHAILHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHpPOBAHHE MBILIUICHUS M TBOPUYECKUX CIOCOOHOCTEH OOYy4aromuxcs, HaBBIKOB UX
CaMOCTOATENIbHOW ~ Y4eOHOW  JIESITENIbHOCTH, OKCICPUMEHTAIBHBIX W  HCCIEAOBATEIIbCKUX  YMEHUH,
HEO0OXOIMMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B IPO(GECCHOHATHLHON JesITEeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIs[a Ha
€IMHCTBO TPUPOJBI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TalloM B (DOPMHPOBAHHH €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH O0yYaroIIuXcs;

crocobcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPO/IE,
K U€JIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTHYECKOE 00pa3oBaHNE 00YyJarOIIXCS.

JlanHble HampaBlieHHUs B OOYYeHMHM XHMHU OOECTIEeUMBAIOTCA CHEHM(PHUKON Coaep)KaHus Yy4eOHOTo
npeaAMeTa, KOTOPBIA SIBISETCA TEJAaroruvyeckyd aJanTHPOBAHHBIM OTpaX€HHEM O0a30BOM HayKHM XUMUU Ha
OnpeeEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH HAa OCBOEHHE O0y4YaIOLUMUCS
CUCTEMBbI TEpPBOHAYAIbHBIX MOHATHM XUMHH, OCHOB HEOPraHMYECKONM XHMHUHM U HEKOTOPBIX OTIAEIbHBIX
3HAYUMBIX TOHSATUIA OPraHUYECKOU XUMUHU.

CtpykTypa coliep:kaHusi MPOrpaMMbl IO XUMUU C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0/a K e
m3ydeHnto. ComepxaHue CKIAIbIBACTCS U3 CUCTEMBI IIOHATHH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBI
MOHATHM O XuMudeckoi peakmuu. OO0e OSTH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbl MO TPUHIUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YY€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBIEHUN 00 ANIEKTPOIUTHYECKON AUCCOIMAIINH BEIIECTB B pPACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKH TOJYUYEHHBIX M OCMBICIECHHBIX
(hakTOB, Pa3BUBAIOTCS IMOCJIEIOBATEILHO OT OJHOTO YPOBHS K JIPYroMYy, BBITIONHSS (YHKIIUA OOBSICHEHUS W
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEN MPAKTUUYECKOTO MPUMEHEHUS U MOTYUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHHE MPOrpaMMbI MO XHMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHHUS O XUMHUYECKOU
COCTABJISIIOLIEH HAay4HOM KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOM NPUPOAbI, LIEHHOCTHOI'O OTHOLIEHHUS K
Hay4HOMY 3HAHHUIO U METOJIaM MO3HaHMs B Hayke. M3yueHne XuMUU MPOUCXOAUT C MPUBIICUCHUEM 3HAHUU U3



paHee M3YyYEHHBIX Y4eOHbBIX mpeameroB: «Okpyxawomuil mup», «buonorus. 5-7 kmaccel» u «Pusuka. 7
KJIace».

[Ipu M3y4eHHWH XMUMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHWN OCHOB XMMHUYECKOM HAyKH Kak 00jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, NPAKTHUYECKOW JEATENbHOCTU YeIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7aua yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUECKUX 3HAHUNA —
BOKHEHIIMX (AKTOB, IOHATHM, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHUH, JOCTYMHBIX 000OIIEHHH
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3bIKa HayKu, B IPUOOIIEHUHN K HAYYHBIM METO/IaM IO3HAHUS MPU U3YyYEHUU
BEIIECTB M XUMUYECKUX peaKIii, B HYOPMUPOBAHUM U PA3BUTHUU IIO3HABATEIIbHBIX YMEHUN U UX IPUMEHEHHUHU B
y4eOHO-TI03HABATENIbHOW M y4eOHO-HMCCIIEIOBATEIBCKOM JIEATEIbHOCTH, OCBOCHMM TPABMII 0E3011aCHOTO
oOpallleHus C BEIECTBaMU B IOBCEIHEBHON KHU3HU.

[Tpu u3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs BaKHOE 3HAYCHHE NMPHOOPENIH TaKkue
LeJId, KaK:

— (opMupoBaHHE HMHTENIEKTYyalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CaMOCTOATEIbHOMY IPUHATHIO pEIIEHUH, CIIOCOOHOM aJanTUpoBaThCs K  OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaNpaBJIEHHOCTb OOYYEHHUs Ha CHCTEMATHYECKOEe MPHUOOLICHHE O0YYaroLIMXCS K CaMOCTOSATEIIbHON
MO3HABATENBHON JEsTEIHbHOCTH, HAYYHBIM METOAAM MO3HAHUSA, (OPMUPYIONIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEN K XMMUH;

— obecrnieueHre YCIIOBUH, CIIOCOOCTBYIONIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS ONBITA Pa3HOOOpPA3HOMN
NeSTeNbHOCTH, IO3HAHHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), HMEIOIUX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl PA3JIMYHBIX BUJIOB I€ATEIbHOCTH;

— ¢opmupoBaHue o01el GyHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHOI TPaMOTHOCTH, B TOM YMCII€ YMEHUI
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U OTIBIT, TIOJTYYEHHBIC TIPU U3yYCHUN
XUMHUH, IPUMEHATh UX MPHU PEIIEHUH IPOOJIEM B TOBCETHEBHOM JKU3HU U TPYAOBON JAEATEIbHOCTH;

— ¢opMHUpOBaHHE Yy 00YYAIOIMXCSA T'YMAaHHUCTUYECKUX OTHOLICHWH, TOHUMAHUS IEHHOCTH XUMHYECKUX
3HaHUH A7 BBIPAOOTKM 3KOJOIMUYECKH IeJIeCO00pa3sHOro MOBEIEHUS B OBITY M TPYIOBOH JAEATENBHOCTU B
LEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOJTHON Cpeibl;

— pa3BUTHE MOTHUBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTaHHIO Ha OCHOBE
YCBOEHHUSI OO0IIEYEIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduiis U HallpaBI€HHOCTH
JanbHeHero ooy4yeHus.

OO1iee ynciio 4acoB, OTBEAEHHBIX JJIS U3YYEHMs] XMMHMU Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMHUM B KHA3HM YeJNOBEKa. XHMMHUS B CHCTEME HayK. Terna W BelIECTBa.
@u3nueckre CBOWCTBA BELIECTB. ArperaTHOe€ COCTOsIHUE BemlecTB. [loHsATHE 0 MeToAax NMO3HAaHUSA B XMMHM.
UucTsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECce.

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. IIpocThie 1 ciioxkHbIe
BelIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiectB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHAs MOJIEKYJIspHas Macca. MaccoBas 1104
XUMHYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsgpHas macca. B3anMOCBSI3b  KOJIMYECTBAa, MacChl M 4uCiIa
CTPYKTYPHBIX €IMHHULL BemecTBa. Pacy€rel mo hopMysiaM XMMHUECKUX COESIMHEHUH.

du3znueckrue U XUMHUECKHUE SIBJICHUSI. XMMUYECKasi peakius U e€ Mpu3HaKku. 3aKOH COXPAaHEHUSI MACChI
BellecTB. XHUMHUecKHe YypaBHeHHs. Kiaccudukanus XUMHYECKHX peakiuil (COeAUMHEHMs], pa3IoKeHUs,
3aMelIeHus, OOMeHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYIOH, NMpaBmjiamMHu paboThl B JabopaTopuu M NMpuéMamMu oOpaiieHus
nabopaTopHbIM 000pYyAOBaHHEM, WM3YYEHHE M OINUcaHue (PU3MYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKHX
BEIIECTB, HaOM0IeHNe (pu3nUecKuX (TUTaBJIeHUE BOCKA, TasHUE JIbAa, PACTUPAHUE caxapa B CTYIKE, KATICHHE U
KOHJICHCAIIUS BOJbI) M XMUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHWE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE
Melna C KHUCJIOTOW) SIBIEHUM, HAOJIOJEHHE W ONHUCAHUE IPU3HAKOB IPOTEKAHUS XHUMHUYECKUX PEaAKIH
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pazloKeHHUEe THAPOKCUAA MeIu
(1) mpu HarpeBaHuM, B3auMOIciiCTBHE Kene3a ¢ pacTBopoM conu meau (1), uzyuerne crocoOoB pasaeiacHus
CMeceil: ¢ MOMOIIBI0 MarHuTta, (pUILTPOBAaHUE, BbIIAPUBAHME, NUCTUIUISALUSA, XpoMaTorpadus, MpoBeAcHHE
OYUCTKHU MOBAapeHHON CoJM, HAOIIOJEHUE M OMMCAHUE PEe3yNIbTaTOB MPOBEIEHUS OIBbITA, WLUTFOCTPUPYIOLIETO
3aKOH COXPaHEHMsSI MACChI, CO3JJaHHE MOJIeTIEH MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopon — aneMeHT M mpocroe BemecTBo. Haxoxxnenue
KHCIIOpOJla B IpUpoJie, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu ropenus). Oxcunsl. IlpumMenenue
kucnopona. CrocoObl MoMydeHus: KUCIOpoia B IaOOpaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT Kucnopoja B
npupoje. O30H — alIoTponHas MoAU(pUKAIHSL KUCIOPOAA.

TemnoBoii 3 dekT XUMUUECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS, DK30- U DHAOTEPMUYECKUE
peakiuu. TomauBo: yrojab M MeTaH. 3arps3HEHHE BO3/yXa, YCHJIEHHE MapHUKOBOTO 3(dekrta, paspylieHue
030HOBOI0 CJIOSI.

Bogopon — nanmeMeHT M mpoctoe BemiecTBO. Haxoxaenuwe Boaopoja B mpupoze, (Gu3MuecKue u
XUMHYECKHUE CBOICTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KHcioTel u conu.

Mossipabiii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnueckue cBoiicTBa BoAbl. Boja kak pactBoputenb. PacTBopbl. HacklllleHHbIE W HEHACHIIICHHbBIE
pactBopbl. PacTBOprMOCTh BemiecTB B BoAe. MaccoBasi 1071 BEHIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NHpHpoAe M B JKU3HU 4YenoBeka. KpyroBopoTr Boabl B HpHUPOJE.
3arpsi3sHEeHHE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coequHenuit. Oxcuapl. Kinaccudukanys OKCHIOB: coleo0pasyrome
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecoleoOpazywomue. Homenkmarypa oxcumoB. dusmdeckue u
XMMHUYECKHE CBOICTBA OKCHIOB. [lomydueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIENOYM M HepacTBOpHMbIe ocHoBaHMs. HomeHknarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydueHne ocCHOBaHUN.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. ®dusznyeckue M XHUMHUYECKHE CBOWCTBA
kucnot. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonmyuenue Kucior.

Comu. Homenkiarypa coseil. duznueckrue u XuMHU4eckue cBoicTpa cosieid. [lomyduenue conen.

I'eneTnueckas CBsI3b MEXKIYy KJIacCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4yeCTBEHHOE OIpeJIeICHNE COACPIKaHusI KUCIIOPO/ia B BO3/AyXe, MOIyYeHUe, COOMpaHue, pacro3HaBaHue
U H3y4YeHHE CBOMCTB KHCJIOpOJa, HAONIOEHUE B3aMMOJCHCTBUS BELIECTB C KHCIOPOAOM M YCJIOBHS



BO3HUKHOBEHHUSI U TPEKpalIeHUs TopeHus (1moxkapa), 0O3HAKOMJIGHHE C oOpasliaMH OKCHIOB M OMHCAaHUE HX
CBOMCTB, IOJTy4yeHHUe, coOupaHue, paclio3HaBaHUe U M3YYEHHE CBOMCTB BOAOpOJa (TOpEeHHE), B3aUMOICHCTBHE
Bogoponga ¢ okcumom menu (l1) (BO3MOXKHO HCIONB30BaHWE BUICOMATEPHANIOB), HAOIIOIEHUE OOpPAa3IOB
BELIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEl pacTBOPEHHUS BEIIECTB C Pa3IU4HOI
pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHONM MACCOBOM JIOJEH PACTBOPEHHOIO BELIECTBA,
B3aMMO/ICIICTBUE BOJIbI C METAJUIaMH (HATPUEM M KajbllieM) (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHUAIIOB),
HCCIIeIOBaHNE 00pa3I[OB HEOPraHWYECKHX BEIIECTB PA3UYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHS OKPAaCKH
WHIUKATOPOB B PACTBOpax KUCJIOT U leloued, u3yueHue B3aumozeiictsus okcuna meau (Il) ¢ pactBopom
CEPHOM KHUCIJIOTHI, KACIOT C METAJUIaMH, PEAKLUUHA HEUTpaIu3alMy, IOJIy4YEeHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOT0 MeTajula APYTMM M3 PAcTBOpPA COJM, PELICHHE SKCIEPUMEHTAJIbHBIX 3a7a4 MO0 TeMe
«Baxnennme Ki1acchl HEOPraHUYECKUX COCIUHEHUN».

IMepuonuueckuii 3axkon u Ilepuoguyeckas cucrema xummuuyeckux 3jiemMenToB [I. U. MenneneeBa.
Crpoenne aroMoB. XuMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKINU

[lepBble MONBITKN KJIACCU(PUKAIUU XUMHUYECKHUX 3JIeMEHTOB. [IoHATHE O rpymnmax CXOAHBIX 3JIEMEHTOB
(mIesmouHbIe M MIETOYHO3EMENIbHBIE METalIbl, TaJOTe€Hbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT
amoTepHbIe OKCUBI U TUAPOKCHUIBL.

[lepnonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux dieMeHToB [[. M. Menneneesa.
Koportkonepuoanast u nnuHHONEeproaHas ¢opmel [lepuonudeckoii cucteMbl XxuMudeckux siaemeHtoB [I. .
Menpneneesa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB NEPUOJA U I'PYIIIBI
3JIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIx sjep. M3otonbl. DnexkTponbl. CTpoeHHE 3JE€KTPOHHBIX 000JI0UYEK
aToMOB TiepBbIX 20 xumudeckux 3emMeHToB Ilepuoauueckoit cucremsl JI. . MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA 110 €ro nojoxeHuro B [lepuoanueckoit cucreme . 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMS paguyca aTOMOB XHUMHMYECKHUX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U MEPUOJIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUSA
Hayku U npaktuku. J[. . MenzeneeB — yu€HbIi U IpaKJaHUH.

Xumuueckass cBsa3b. KoBaneHTHas (NOJsipHAs M HEMOJSIPHAs) CBSA3b. OJEKTPOOTPHIATEIBHOCTh
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp oxucineHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHbIE peakuuu. IIpomeccsl okuciaeHus wu
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

nU3ydeHue oOpa3loB BEUIECTB METAIJIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCUIA IUHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, IPOBEIEHUE OIBITOB, MIUIIOCTPUPYIOUIUX IPUMEPHI OKUCINTEIBHO-
BOCCTAaHOBUTENbHBIX peaKkluil (ropeHue, peakliuu pa3ioKeHHsl, COeTUHEHUS).

Mesicnpeomemmnie céasu

Peanuzanusi MeXnpeIMETHBIX CBsI3ed NpU M3YYEHMM XHMHM B 8 Kjacce OCYIIECTBISETCS 4Yepes
MCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSITUH, TaK U MOHATUH, SBIISIOUIMXCS CUCTEMHBIMH JUIS
OTJIETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH (DakT, TUIOTE3a, TEOPHs, 3aKOH, aHAIW3, CHHTE3,
KJ1accupuKalys, IepuoANYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

@dusuka: MaTepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHJ, HU30TONBI, PaJUOAaKTHUBHOCTD,
MOJIEKYIIa, JIEKTPUUECKHUM 3apsij, BEIIECTBO, TeIO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (pusndeckue
BEJIMYMHBI, €AUHUIIBI U3MEPEHUSI, KOCMOC, IUTAHETHI, 3BE3/1b1, CoHIIE.

buonorust: porocuntes, nprxanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIBI, MOJE3HbIE HCKOMAaeMble, TOILUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M xXUMHYecKas peaKus

Ilepuoanueckuii 3akoH. I[lepuoanueckas cucrema xumuueckux 3nemeHToB /1. 1. MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMUMHUYECKHX 3JEMEHTOB MEPBBIX TPEX IMEPUONOB, Kajus,
KalblMsI M HUX COCIWHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIeMEHTOB B llepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKON CBsI3U. THIBI KPUCTAIIIMYECKMX PEUIETOK, 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKN U BUJ1a XUMHYECKON CBSI3H.



Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKHMX BeIIeCTB. XHWMHYECKHE CBOMCTBA BEUIECTB,
OTHOCALIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKHUX COEJUHEHUH, IeHeTHUYecKas CBA3b HEOPraHMYECKUX
BELIECTB.

Knaccuukanus XUMUYeCKUX peakiyii 10 pa3IMyHbIM IpU3HAKaM (110 YUCIly U COCTaBYy y4acTBYIOLIUX B
pEaKIMK BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENCHEH OKUCIICHUS XMMUYECKHX 3JIEMEHTOB, 110
0o0paTUMOCTH, IO Y4YacTHIO KaTauu3aTopa). OK30- M SHAOTEPMHUYECKHE PEAKLHU, TEPMOXUMHUYECKUE
YpaBHEHHSI.

Ilonarue o ckopocty xumuueckoil peakuuu. IlonsTne 06 oOpaTUMBIX M HEOOPATHMMBIX XUMHUYECKUX
peaxkuusx. IloHATHE 0 TOMOTE€HHBIX U reTepOreHHbIX peakuusax. [lonstue o karanuze. [loHsTHE O XUMUYECKOM
paBHOBecHH. DAaKTOpPbI, BIMIIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKIMHM M IOJIOKEHHE XMMUYECKOIO
paBHOBECHSI.

OKuCINTENbHO-BOCCTAHOBUTEINIBHBIE PEAKIIMH, SJIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIILHON
peakuuu. CocTaBiaeHUE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI € MCIOIb30BAaHUEM METOJA
3JIEKTPOHHOIO OajaHca.

Teopust >MEKTPOIUTUUECKON AUCCOLMALMU. OJEKTPOIUTHI M HEIIEKTPONUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIMM BEIIECTB C pa3IMYHBIMU BHJIAMU XUMHUYECKOW cBsA3H. CTeneHb IUCCOLMAIUM.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiiun oHHOro oOMeHa. YClIOBHUS MPOTEKAHUS PeaKLUii HOHHOTO OOMEHa, MOJHbIE U COKPALIEHHbIE
UMOHHbIE ypaBHEHHUs peakiuil. CBoilcTBa KHCIIOT, OCHOBaHMH M COJIEH B CBETE MPEICTaBICHUN 00
JIEKTPOIUTUYECKOH nucconuanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE 0 rHIpoIn3e comei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJEISIMU KPHUCTAIMYECKUX PEIIETOK HEOPraHMYEeCKHUX BELIECTB — METaIOB U
HeMeTaJIoB (TpaduTa U ajiMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHS ), UCCIICIOBAHIE 3aBUCIMOCTH CKOPOCTH
XMMUYECKOH PeaKkIMU OT BO3IACHCTBUS Pa3IMYHbIX (PAKTOPOB, UCCIIEAOBAHUE HJIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIPOLECCa JUCCOLMALMU KUCIIOT, IeJIouel U cojieil (BO3MOKHO HCII0JIb30BAHUE BUAEO MATEPHAIIOB),
IIPOBE/IEHUE ONBITOB, WUIIOCTPUPYIOIIUX INPU3HAKU NPOTEKAaHUS peakluil MOHHOro obMmeHa (oOpa3zoBaHME
ocaJka, BBIJECJIIEHHE Ta3a, OOpa30oBaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHne, peakiiuy pas3ioKeHHsl, COETUHEHNUs ), paclio3HaBaHUE HEOPraHMUECKUX
BELIECTB C MOMOIIbI0 KAUYECTBEHHBIX PEaKLUii Ha MOHBI, PELLIEHUE KCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl U X coeTMHEHUS

OO0mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEpPHbIE CTEIIEHH OKHCIIECHUS.
Crpoenue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJopa
(B3auMoielicTBUE ¢ METaUIaM{, HEMEeTaJlllaMy, HienodyaMu). XiaopoBogopoa. ComsHas KUCI0Ta, XUMHUYECKHE
CBOMCTBa, NOJy4YeHUE, TpuMeHeHue. JleficTBre Xlopa U XJIOpOBOIOPO/ia Ha OpraHu3M yelioBeka. Baxuelme
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE.

OOmas xapaktepuctuka 371eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CrpoeHne U (QU3MYECKHEe CBONCTBA TMPOCTBHIX BEIIECTB — KHUCIOpOAA U CEpBHI.
AnnoTpornHele MOAM(UKALKMK KHCIOpPOJa M cepbl. XUMHUECKHEe CBoicTBa cepbl. CepoBOAOPOA, CTPOEHUE,
¢busznueckue M XuMmHuueckue cBoicTBa. OKCUABI Cephl KaK MMPEACTaBUTENM KHUCIOTHBIX OKcHIOB. CepHas
KHCJI0Ta, (pr3nyecKre U XMMUYECKHe CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kilacca KUCIIOT U crenuduyeckue).
XUMUYECKHE peakluu, JeKallue B OCHOBE IMPOMBIIIJIEHHOIO CHoco0a MOMy4yeHUs CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit kucnotel. Coau CepHOM KUCIOTHI, KAUeCTBEHHAs peakiys Ha cynbgpaT-uoH. Haxoxnenue
cepbl U €€ COENMHEHUN B INpUpoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CpeIbl COCIUHEHUSIMH CEpBI
(KMCIIOTHBIE JOXK/IHU, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPaIEeHUs.

OO6mrast xapakTepucThka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTENEeHN OKUCIIEHUS. A30T, paclpocTpaHeHHe B MpUpoje, (pu3ndeckne U XuMHueckue coiictsa. Kpyrosopor
a3oTa B IMpHUpoae. AMMHAK, €ero (QU3MYecKhe U XMMHUYECKHE CBOICTBa, mojiyueHue W npumeHenue. Conu
aMMOHMSI, UX (U3MYECKUE U XMMHUYECKHE CBOWCTBA, NpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHHSI.
A30THas KHUCIIOTa, €€ mojlyueHue, (pu3ndeckrue U XMMHYECKHe CBOMCTBA (00IIMe Kak MpeCcTaBUTeNs Kiacca
KUCIOT M crneuududeckue). Vcnonap3oBaHWe HHUTPATOB W COJEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHuid. XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIoLEH Cpeabl COCJUHEHUSMH a30Ta (KUCIOTHBIE OKIH,
3arpsi3HEHUE BO3/1yXa, NOYBBI U BomoéMoB). Docdop, amoTponHsie Moaudukanuu docdopa, pusnyeckue u
xumudeckue cBorictBa. Oxcup docdopa (V) u dochopHas kuciora, GU3NIECKHE U XUMHYECKUE CBOICTBA,
nony4yenue. McnonpzoBanue ¢pocdhaToB B kKauecTBE MUHEPAIBHBIX YAOOPEHHIA.



OOmast xapaktepuctuka 371eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
CTENEHU OKHCIEHMA. YTIEepoJ, alJOTPONHbIE MOAUGUKAIMM, PacpoCTpaHEHHE B NpPUpPOAE, (PU3HYECKHE U
XUMHYecKHe cBoiicTBa. Ancopobuus. Kpyrosopor yrieposaa B mpupoze. OKcuasl yriepoaa, ux puzndeckue u
XMMHMYECKHE CBOMCTBA, JCHCTBHE HA JKMBBIC OpPraHU3MBbI, IIOJIyYCHHE W IPUMEHEHHE. ODKOJOTHYECKHE
po0JIeMbl, CBs3aHHBIE ¢ OKcuaoM yriiepona (1V), runoresa rio0abHOTO MOTETUICHUST KIMMAaTa, TAPHUKOBBIHA
3¢ dexT. YronbHas KUCIOTa U €€ CONU, UX (PU3MUECKUEe U XMMUYECKHE CBOWMCTBA, MOJIyY€HHE U IPUMEHEHUE.
KayectBennast peaknuss Ha KkapOoHar-moHbL. —lcmonb3oBanume kapOoHaToB B ObITY, MEAMIIMHE,
ITPOMBIIIJIEHHOCTH U CEJICKOM XO35MCTBE.

[lepBoHayasbHbIE MMOHATHS 00 OPraHMYECKHUX BEILECTBAaX KaK O COCAMHEHMSX yriiepoja (METaH, 3TaH,
STUJICH, AlleTUJIEH, 3TaHOJ, IIIUIEPUH, YKCYCHas KucioTa). [IpuposHble MCTOUHUKU YIII€BOJOPOJOB (Yroib,
MPUPOJHBIN ra3, HeTh), MPOIYKTHI UX NepepaboTku (OeH3MH), UX pOJb B OBITY M MpOMBINUIEHHOCTH. [loHsTHE
0 OHOJIOTMYECKH BaKHBIX BEIIECTBAX: JXKUpax, OelKax, YIriIeBoJaX — M HUX POJM B JKU3HU YeJIOBEKa.
MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusnueckue u XMuMHYECKUE CBOMCTBA, MoydyeHHe U npuMeHeHne. CoelMHeHHs] KpeMHUs
B npupozge. Ob6ume mnpencrasienus o0 okcuae kpemuus (V) m kpemuueBoi kuciore. CHIMKaThl, HX
UCMOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTU. BaxkHelne cTpouTenbHble MaTepHalibl: KepaMHUKa, CTEKIIO,
EeMeHT, OerToH, xene300eToH. IIpobieMbl 0e30macHOTO WCIONB30BAHMS CTPOUTENBHBIX MAaTEpUaIoOB B
IIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

n3yueHue o0pa3loB HEOPraHMYECKUX BEILECTB, CBOWCTB COJIIHOM KHUCIOTHI, IPOBEACHNE KaueCTBEHHBIX
peakuuil Ha XJOpPUA-UOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKaHMs, OINbIThI, OTpaXkarouue (HU3nuecKue U
XMMHUYECKHE CBOWMCTBA TaJlOI€HOB M HUX COCIUHEHHUH (BO3MOXKHO HCIOJIb30BAHHUE BHUAEOMATEPHAIIOB),
03HAaKOMJICHHE C 00pa3iamMu XJIOPUIO0B (TAJIOTCHHUIOB), O3HAKOMJICHHE ¢ 00pa3liaMu Cephl U €€ COSTUHECHUSIMU
(BO3MOXKHO MCIIOJIb30BaHKME BUEOMATEPHUAJIOB), HaOIIOIEHHE Tpoliecca OOyIJIMBaHUS caxapa HoJ JeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, M3y4YEeHHWE XMMHYECKUX CBOMCTB pa30aBIICHHOW CEPHOWU KHCIIOTHI,
IIPOBE/ICHUE KaUeCTBEHHOHN peakluy Ha Ccylb(haT-uoH U HaOII0/IeHUe IpU3HaKa e€ POTEeKaHus, 03HAKOMJICHHE
¢ (Qu3myeckuMH CBOMCTBaMH a3oTa, ¢ochopa U UX COEIUHEHUH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEpHAJIOB), 00pa3liaMu a30THBIX M (ochHOpHBIX YA0OpEHH, MoTydeHne, COOMpaHue, paclo3HaBaHUue U
M3Y4YE€HHUE CBOMCTB aMMHaKa, IPOBEJCHNE KaUeCTBEHHBIX peakuii Ha HOH aMMOHHMS U poc(]aT-uoH U U3yueHue
NIPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MEAbI0 (BO3MOKHO
UCIOJIb30BaHNE BUEOMATEPUATIOB), H3YyYEHHE MOJIENed KpUCTANIMYECKUX peIEToK anMasa, rpadura,
¢bymiepeHa, O3HAKOMJIEHHE C IPOLIECCOM aACOpOIMM PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MpOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U HM3Y4YEHHE CBOWMCTB YIJIEKHCIIOIO rasa,
IIPOBE/IEHUE KAYEeCTBEHHBIX peakiuil Ha KapOOHAT M CHJIMKAT-MOHBI U M3yYeHHUE MPU3HAKOB UX MPOTEKaHUS,
O3HAaKOMJIEHHE C MPOAYKLHEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIeHNEe HKCIIEPUMEHTaIbHBIX 337a4d 10 TeMe
«Baxkneline HeMeTaJluIbl U UX COEIUHEHUS».

Metabl M UX COeIMHEHUS

OOmast xapakTepUCTHKAa XWMHYECKUX JJIEMEHTOB — METAlJIOB HAa OCHOBAaHMM HUX IOJIOKEHHUS B
[Tepuonnueckoit cucteMe xumuueckux s3nemeHToB JI. M. MenpaeneeBa u cTpoeHusi atomoB. CTpoeHue
MeTaJlJIoB. MeTanndeckasl CBsI3b M METaNIMYecKass KpPHUCTAaUIMYECKas peHI€TKa. DJIEKTPOXUMHUYECKUH P
HanpspkeHud MetaisioB. dusmueckre M XMMHUYECKHE CBoOMcTBa MeTayuioB. OOmiue crnocoObl IMOTYy4YeHUS
MeTauioB. [IoHATHE O KOPPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTajb,
YYT'yH, AIOpaTIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U POMBILIJIEHHOCTH.

lenounsle Metaymnsl: mnonoxeHnue B llepuonnmueckoil cucreme xumuueckux osnemeHtos J[. .
MenzeneeBa, CTpoe€HHE UX aTOMOB, HaxOXJAeHUe B mpupone. Pusznyueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTtpus U Kanusi). OKCuasl ¥ TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHne 1eI0YHbIX METAJUIOB U UX
COCIMHEHU.

[l{enoyHO3eMenpHbIE METAUIBI MATHUN U KAJIBLIMI: NOJI0kKeHHE B [leproanueckoil cucteMe XMMHYECKUX
anemeHToB J[. 1. MenneneeBa, CTpO€HHE MX aTOMOB, HaxoKJeHHE B npupone. Ousndyeckne u XMMHYECKUE
CBOMCTBa Maruus M Kanblus. BaxuHelmue coequHeHus Kaublus (OKCUIl, TUAPOKCUA, coyn). JKECTKOCTh BOABI
1 CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B llepuonunueckoit cucrteme xumudeckux snemeHtoB . M. Menneneesa,
CTPOEHHE aTOMa, HaxOoXJAeHue B npupoje. Pusnueckue U XMMHUYECKHE CBOWCTBA aTIOMHHMA. AMQOTEpHBIE
CBOMCTBA OKCUJA U TMIPOKCUA ATFOMUHUS.



XKeneso: nonoxxenue B Ilepuoanueckoii cucreme xumudeckux anemeHTos . M. MenneneeBa, ctpoeHue
aToMa, HaXOKJeHue B npupoje. Ousnueckue U XUMUYECKUe cBOICTBa xerne3a. OKCUAbL, THIPOKCUABI U COIH
xene3a (1) u sxxenesa (11l), ux cocras, cBOMCTBA U MONTyYCHUE.

Xumuueckuii IKcnepumennt.

O3HAaKOMJIEHHE ¢ 00pa3IiaMy METaJIOB U CIUIABOB, X (PM3MUECKUMH CBOMCTBAMU, U3YUYECHUE PE3YIbTATOB
KOPpPO3MH METAJUIOB (BO3MOXHO HCIOJIb30BAHUE BUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOAEHUCTBHUS OKCHIA
KaJIbL{Usl U HAaTpUs ¢ BOJOW (BO3MOXKHO MCIIOJIB30BAaHUE BUIEOMATEPUAJIOB), UCCIEIOBAHUE CBOWCTB KECTKOM
BOJIbI, IIpOLIECCa FOPEHMs JKejle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB), NMPHU3HAKOB
NPOTEKaHHs KAYeCTBEHHBIX PEaKIMid Ha MOHBI: MarHWs, KajblWs, AIIOMUHHA, IUHKa, xene3a (I) u xenesa
(1, memu (1), HabmromeHUE W OMKMCAHHE IMPOLECCOB OKPAIIMBAHUS IUIAMEHH HOHAMHM HATpPUS, Kalus U
KaJbIHs (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEPUAIIOB), UCCIEIOBAHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QJIFOMUHUS U THUPOKCHUIA [IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «BakHeine MeTaisl U ux
COEIUHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa n marepuasibl B IIOBCEIHEBHOM XM3HU 4ellOBeKa. be3omacHOe MCIONb30BaHHUE BEIIECTB U
XMUMUYECKHUX peakiuii B ObITy. [IepBast momoIb Mpu XMMUYECKUX 0XKOI'axX U OTPaBJICHUSIX.

XUMUYECKOE 3arps3HEHHME OKpYyKawllel cpeabl (IpenenbHas AONMyCTHMas KOHLEHTpalus BEIECTB,
nanee — [1/1K). Posib XUMuM B pelieHMH SKOJOTUYECKUX TPOOIIEM.

Xumuueckuii IKCcnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, IOJUMEPHBIE MATEPUAIbI).

Meoswcnpeomemmnwie ceasu

Peanuzanus MeXnpenMeTHBIX CBsi3ed NpU M3Y4YEHUHM XHUMHMHM B 9 Kiacce OCYILECTBIISETCS 4Yepe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX NMOHATUMN, TaK U MOHATUMN, SBJISIOLIMXCS CUCTEMHBIMU JUIS
OT/EJbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DakT, TMMOTE3a, 3aKOH, TEOpPHUS, AHAIMU3, CHUHTE3,
KJaccuukanus, NepuoAUYHOCTb, HAOIIOJCHUE, SKCIIEPUMEHT, MOEIMPOBAHNE, U3MEPEHHE, MOJIelIb, SIBJICHUE,
MAapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MaTEpUAIIbI.

@dusuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, HM30TOIBI, PaJUOAKTHUBHOCTD,
MOJIEKYNa, JEKTPUUECKUI 3apsij, MPOBOJHUKH, MOIYNPOBOAHHUKH, TUDJIEKTPUKH, (POTO3IEMEHT, BEIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBA, I'a3, pacTBOpP, PaCTBOPUMOCTb, KpUCTAJUIMYECKas peléTka,
CIUIaBbl, (M3MUYECKHUE BEJIMYUHBI, €IUHHUIBI H3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Connue.

buonorus: gorocunres, asixanue, 6uochepa, IKOCUCTEMA, MUHEPAIbHbIE YI0OPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HBIE MCKOMAeMble, TOIUIMBO,
BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMuyHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJ1€
oOyueHUs XMMHUH B €IMHCTBE y4ECOHON U BOCIUTATEIBHON AESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHUICKMMH COLMOKYJIBTYPHBIMH ¥ JIYXOBHO-HPaBCTBEHHBIMH LEHHOCTSIMH, TPHUHIATHIME B OOIIECTBE
MpaBWJIaMd W HOPMaMHu TIOBEJIEHUS U CIOCOOCTBYIOT THIpoIleccaM CaMOIO3HAHHS, CaMOpPa3BUTHUS H
COLIMAIN3alUU 00yJarouXCsl.

JIndHOCTHBIE pPE3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOICTBOBATHCS CHCTEMOIT
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M paclIMpeHHE ONbITa NEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIE B
4acTHU:

1) naTpHOTHYECKOTO BOCTTUTAHHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAYYHOMY HacleIulo,
MOHMMAHMsI 3HAUCHHUsS] XUMHYECKOM HAyKH B IKH3HH COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEpHON MHpOpMaIueil 0 MepeloBbIX JOCTUKEHHUSIX U OTKPBITHUSX MHUPOBOW M OTCUECTBEHHOW XUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJCTaBICHUS O COIMAJIbHBIX HOpPMAax W NPaBWIAX MEXJIWYHOCTHBIX OTHOIICHWHA B KOJUICKTHBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHOHUCCIIE0BAaTEeIbCKOM, TBOPUECKON U
JOPYTUX BHUJAAX JEATEIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOM COBMECTHOH JEATENbHOCTH IPH BHIIOJHEHUU
y4eOHBIX, MIO3HABATEIbHBIX 3a7[a4, BHIMOIHECHHH XUMUYECKHX JKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB,
CTpEMJIEHMSI K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IIpOLeCcCe 3TOM y4eOHOM AEsITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJACHHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKUE TMIPEJICTABICHUSI O BEIIECTBE M XMMHMUYECKON peaKkluH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIIME OCHOBY /Ul NMOHMMAaHUS CYIIHOCTH Hay4yHOU
KapTHHBI MUPA, MPEICTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIBI, B3aMMOCBS3AX YEJIOBEKA
C MIPUPOJIHON CpeaoH, O PO XUMHHU B TIO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIC MOTHBEI, HAallPaBJICHHbIC HA MOJYYCHNE HOBBIX 3HAHUH 10 XUMHUH, HEOOXOAUMBIE IS
OO0BsSICHEHUS] HAOIOAAEeMBIX MPOLECCOB W SABJICHWM, MO3HABaTeIbHOH, MH(MOPMAIMOHHOW M YUTATEIbCKOU
KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI ¢ yueOHBIMHM TEKCTaMHU, CIIPAaBOYHOM JINTEPATYpOH,
JOCTYIMHBIMU TEXHUYECKUMHU CPECTBAMU MH(POPMAIITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4YeHHI0 M I[O3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M  CIOCOOHOCTH K
caM0oO0Opa3oBaHMUIO, MPOEKTHOW M  HCCIEAOBATENbCKOM  JESATEIbHOCTH, K  OCO3HAaHHOMY  BBIOODY
HAIPaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE [IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha 3/I0POBBIH
o0pa3 ’KM3HM, OCO3HAHHE TOCIEJCTBUA M HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS alKOTOJIs,
HapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOIOCHHS IPaBUJI 0€30MaCHOCTH MPH 00pallleHuu ¢ XUMHUYECKUMHU
BEIIECTBAMHU B OBITY U peasibHON KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

UHTEpEeC K MPaKTHUECKOMY H3y4eHHIO Ipodeccuil M TpyAa paziIMyHOro poJa, YBAKEHHE K TPyAy U
pe3yabTataM TPYJIOBOM MEATETHHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHSI MMPEIMETHBIX 3HAHUW 10 XUMUH,
OCO3HAHHBIM BHIOOP HMHIMBUAYAJIBHOM TPACKTOPUM MPOJOJKEHUS O0pa3oBaHMA C YUETOM JIMYHOCTHBIX
WHTEPECOB W CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH, YCIHEeUTHOM
npoeCCUOHATLHON JIEATENIbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTb aJalTUPOBAThCA B
npodeccuoHanbHOM cpene;

6) 9K0JIOTHYECKOT0 BOCTIUTAHHUS:

9KOJIOTMUYECKU IieJieco00pa3Hoe OTHOIIEHHWE K MPUPOJE KaK MCTOYHHMKY JKU3HHM Ha 3emiie, OCHOBe €€
CYIIECTBOBAHHUS, IOHUMAaHUE IEHHOCTH 3/I0pPOBOTO M OE30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE
K cOOCTBEHHOMY (U3MUYECKOMY U TCHUXHWYECKOMY 3I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOCHMS IMpaBUII
0e30macHOTo MOBEICHHS IpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YTPOKAIOUINX 3A0POBBIO U JKU3HU
JOJei;



CIOCOOHOCTH TPUMEHSThH 3HAHUS, TTOJTy4aeMbIe MPU U3YYCHUU XUMUH, [T pEIICHHs 3a1a4, CBI3aHHBIX C
OKpYXXalolllel MTPUPOJAHOM Cpedoi, sl TIOBBIICHHWS YPOBHSA 5SKOJIOTHYECKOM KYJIbTYpbl, OCO3HAHUS
rII00aTBbHOTO XapakTepa SKOJIOTHYECKHX MpoOJIeM W MyTed HMX peIIeHHs MOCPEACTBOM METOJIOB XHMUH,
HKOJIOTMYECKOTO MBIIIICHUS,, YMEHHsSI PYKOBOJACTBOBATHCS MM B II03HABATENbHOH, KOMMYHUKATHUBHOW H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeIMETHBIX Pe3yabTaTOB BBIACISIIOT 3HAYUMBIC ISl (DOPMUPOBAHUS MHUPOBO33PEHHUS
oOlIeHay4YHble MOHATUA (3aKOH, TEOpUs, MPUHLHUI, TUIOTe3a, (PAaKT, cCUCTEMa, MPOLECC, SKCIEPUMEHT U
APYroe.), KOTOPbIE HCIIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX M IO3BOJIAIOT HAa OCHOBE
3HAHUW W3 O3TUX NPEeaMETOB (OpMHUpPOBATH MPEJICTaBICHHE O IEJIOCTHOW HAaydyHOM KapTUHE MHpa, H
YHUBEpCalbHbIE yueOHBbIC JCHCTBUA (MO3HABaTEIbHBIE, KOMMYHHKATHUBHbBIC, PETYyJISTUBHBIE), KOTOpPbHIC
o0ecrnieunBaOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOATEILHOMY IUIAHUPOBAHHUIO U OCYIECTBICHUIO y4eOHON
NESITEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPU OCBOCHHMU 3HAHHM: PaCKpPhIBAaTh CMBICI
XUMUYECKUX TOHATUM (BBIIEIATh HMX XapaKTepHbIE IPU3HAKW, YCTAaHABIMBATH B3aUMOCBS3h C JIPYTUMH
MOHSTHUSIMH ), UCIIOJIb30BATh MOHATHUS JIJIs1 OOBSACHEHUS OTAETbHBIX (DAKTOB U SIBIICHUHN, BHIOMPATh OCHOBAHUS U
KpUTEpPUHU ISl KIacCHU(UKAIIMM XUMUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi, yCTaHaBIMBATh MPUUYUHHO-
CIIEICTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3y4€HUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE,
NeAYKTUBHBIE, 10 aHAJIOTUH), I€JIaTh BHIBOJIBI U 3aKITIOUCHUS,

yMEHHE IPUMEHATH B MpoIlecce MO3HAHUS MOHITUS (TIPEIMETHBIC U METApPEAMETHBIE), CAMBOJIUYECKHE
(3HaKOBBIE) MOJIEIH, UCIIOIB3YEMbIC B XUMHUH, MPEOOPA30BHIBATH IIMPOKO MPUMEHSIEMbIE B XUMUU MO/ICIHHBIC
MPEJICTABICHUS] — XUMHYECKU 3HaK (CHMBOJ 3JIEMEHTa), XuMuueckas ¢opMylia U ypaBHEHHUE XHUMHUYECKOM
peaKkuuu — TPH PEIICHUH Y4eOHO-TO3HABaTEIbHBIX 3aJad, C YYETOM ITHUX MOJEIBHBIX MPEICTaBICHUN
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKH HM3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIINH, BBISBISATH OOIINE 3aKOHOMEPHOCTH, TPUIMHHO-CIIEACTBEHHBIE CBSI3U U TIPOTUBOPEYHS B
M3y4aeMbIX MPOIECCaxX U SABICHUSIX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHUE UCIIOIb30BATh OCTABJICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE
OCHOBBI JUIsl POPMUPOBAHUS TUTIOTE3HI 11O MTPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

MprOOpeTeHNe OMbITA MO TUIAHUPOBAHHIO, OPTAaHU3AIMHM U MPOBEICHUIO0 YUCHUYECKUX IKCIIEPUMEHTOB,
yMEHHE HalJIo/aTh 32 XOJOM IpOLecca, CaMOCTOSATEIbHO IMPOrHO3UPOBATh €ro pe3yiabTaT, (hopMyIHpOBaTh
0000IIEHNsT W BBIBOABI MO pe3yiabTaTaM IMPOBEIEHHOTO OMNBITA, HCCIEAOBAHUSA, COCTaBIATh OTYET O
IIpOJIeJIaHHOM pabdoTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH U HMHTEPIPETHUPOBATH WH(OOPMAIUIO PA3NMYHBIX BUIOB U (HOpM
MPEJICTABICHHS, TOIYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs IJUTEpaTypa XHUMHUYECKOTO
coJiepKaHusl, CIPAaBOYHBIE TOCOOUsS, pecypchl MHTEpHeTa), KpPUTHYECKH OIEHWBATh MPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE TPUMEHSTh pa3InyHble METOABl M 3alpochl TpH TIOUCKE W OTOOpe uHpopManuu u
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JJIsi BBHIMOTHEHHS YUeOHBIX M TIO3HABATENBHBIX 3a]ad
OTpeIeIEHHOTO TUTIA, TPHOOPETEHUE OMBITA B 00JACTH MCIOJIb30BaHUS WH()POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBNAJEHUE KYJbTYpOM aKTUBHOTO UCIOJIb30BAHUSA Pa3IUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOATENIbHO BBIOMpAaTh ONTHUMAIBHYIO (OpMYy TmpencTaBieHus WHQOpMAMM H  WLIIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXEeMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBATh B IMpolecce yueOHOW M MCCIIEOBATEIbCKOM N1eATeNbHOCTH
MH(OPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X035SHUCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOIIeH
MIPUPOTHOM CPEIbI.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbIE eliCTBHUS:

yMEHHUS 3a7aBaTh BOIPOCH (B Xoze auajnora M (WJIM) JTUCKYCCHUH) TIO CYIIECTBY OOCYKIaeMOW TEMBI,
(hopMyIMpOBaTh CBOM MPEIOKEHHUSI OTHOCUTEIBHO BBITIOTHEHHSI IPETIOKEHHOM 3a/1a4H;

YMEHHSI TPEJCTABIATH IOJYYCHHbIE pe3ylbTaTbl TO3HABATEIBHOM JEATENIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaxX; JeJNaTh MPE3EHTALUI0 pPEe3yJbTAaTOB BBHIMNOJHEHUS XHWMHUYECKOrO SKCIEpUMEHTa
(JtabopaTOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);



YMEHHSI Yy4e0HOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IIO3HABAaTEIbHOU U
HCCIIEIOBATENbCKOM JESTEIbHOCTH MPHU PEIISeHUH BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOUIMX UHTEPECOB
U COTJIACOBaHMsI TO3UIUH (00CYKIeH!s, 0OMEH MHEHHUSIMHU, «MO3TOBBIC IITYPMBbI», KOOPIUHAIUS COBMECTHBIX
NeHCTBHM, onpe/iesieHne KPUTEpUEB M0 OIICHKE KaueCTBa BHITIOJHEHHOU PadOThHI U IpYTHeE).

PeryasiTuBHbIe yHUBepPCcAJIbHbIE YUeOHbIe 1eliCTBHA:

YMEHUE  CaMOCTOSITENIbHO  ONPENENATh  LEIM  JEATEIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIISATH,
KOHTPOJHMPOBaTh W TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIHHOCTh, BBIOMpaTh Hambojee
s (deKkTUBHBIE CIOCOOBI pelIeHUs YYeOHBIX U IO3HABATEIbHBIX 3334, CAMOCTOSITENbHO COCTAaBJIATH WM
KOPPEKTUPOBATh NPEUIOKEHHBIN aJrOPUTM JIEHCTBUM IIPU BBIITOJIHEHUH 3a1aHUM ¢ YYETOM IIOJIYYEHHsI HOBBIX
3HaHUN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEaKLUsIX, OLEHUBATh COOTBETCTBHE MOIYYEHHOIO pe3ybTaTa
3as1BJICHHOM 1I€JIM, YMEHUE UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIIOBUU 3a1aHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHIO 0053aTENBHOTO COJCpPXKAHUS, YCTAaHOBJIEHHOTO
naHHOW (enepanbHO paboueld MPOrpaMMOM, BBIIENSIOT: OCBOEHHBIE OOYYAIOIIMMHUCSA HaydHble 3HAHMUS,
YMEHHUS U CIIOCOOBI ACUCTBUH, CrIelU(pHUECKUE U IPEIMETHON 00sacTi «XHUMHUSA», BUIBI JESITEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMsI, €r0 MHTEPIpPEeTalnu, MpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX H
HOBBIX CUTYaIlUsX.

K xonmy oOydeHus B 8 KJjacce mpeaMeTHbIE pe3yiabTaTbl HAa 0a30BOM YPOBHE MOJIKHBI OTpaxaTh
Cc(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

® PACKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMHUYECKHUI 3JIEMEHT, TPOCTOE
BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOHAS U HEOJAHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS
aTOMHas M MOJEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas J0JsA
XUMHUYECKOTO JJIEMEHTa B COEIWHEHUHU, MOJSPHBII O00BEM, OKCHI, KHCIOTAa, OCHOBaHUE, COJb,
ANEKTPOOTPHUIATEILHOCTh, CTENECHh OKHUCIICHHS, XMMHUYECKas peakius, KiIacCU(UKAIMsI PEeaKIuii:
peaKiuu COENWHEHUS, PEaKIMH Pa3I0KEHHUs, PEaKIUH 3aMEIICHUs, peakluuu OOMEHa, HK30- U
IHJAOTEPMHUYECKUE PEAKIIUHU, TETUIOBOW 3PQPEKT peakiuu, SApO aToMa, JJICKTPOHHBIA CIIOW aroma,
aTOMHasi OpOUTalb, panyC aToMa, XUMHYECKasl CBA3b, MOJIApHAs U HEMOJSpHAs KOBaJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATUOH, aHWOH, PAaCTBOP, MacCcOBasi J0JIsl BellecTBa (ITPOIICHTHAS KOHIIEHTPAIIHS)
B pacTBOpE;

® IJTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHSITHH M TMPUMEHATH ST TOHSATHUS TIPH
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

® [CIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUs (OPMYI BEIIECTB U YPaBHEHUIN XMMHUECKUX
peaKLuii;

® OTIPE/ICNIATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OHWHApHBIX COCIUHEHMSIX, CTEIEHb OKHUCIICHHS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAMICKHOCTh BEIIECTB K OMPENEIEHHOMY KIlaccy
COCMHEHUH 10 (opmysiaM, BUJ XHUMHYECKON CBS3M (KOBAJICHTHAsi W HMOHHAs) B HEOPTAaHUYECKUX
COE/IMHEHMUSIX;

e packpeiBaTh cMbich [lepmoamueckoro 3axkona JI. M. MeHneneeBa: IeMOHCTPUPOBATH MOHUMAaHUE
MEPUOINYECKON 3aBUCMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepronnueckoi
CHUCTEME, 3aKOHOB COXPAHEHMS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
Y4eHHUSI, 3aKOHa ABOTAPO;

® OTIMCHIBATh M XapPaKTEPU30BaTh Ta0IMuHy0 (hopmy [leproandeckoil cucTeMbl XUMUYECKUX DJIEMEHTOB:
pa3nuyath MOHATHS «TJIaBHAs MoArpymmna (A-rpynma)» u «mobounast noarpymma (b-rpynmna)», mansie
1 OOJBIIHME TEPUOJIBI, COOTHOCHUTh O0O3HA4YEHUs, KOTOphie UMerTcs B Tabmuie «llepromnyeckas
cucteMa xumudeckux snemeHToB J[. . MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] siipa, o0lee YnciIo 3JIEKTPOHOB U paclpeieieHre
WX TI0 DJIEKTPOHHBIM CIIOSIM);

o KJTacCCH(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIEeCTBA, XUMHUYECKHE peakiuu (Io
YUCITY ¥ COCTABY YYACTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY YD PEKTY);

® XapaKTepu30BaTh (OMHCHIBATH) OONIME XUMHYECKHE CBOWCTBA BEIIECTB pPA3IMYHBIX KJIACCOB,
MOATBEPKJasi ONMHUCAHHE NPUMEPAMHU MOJIEKYJSPHBIX YPaBHEHUU COOTBETCTBYIOIIMX XWMHUYECKHX
peaKIunii;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTHM OT MX KAuE€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B Pa3JIMYHBIX YCIOBUSIX;



® BHIYHCIISAITE OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHAYECKOTO 3JIeMeHTa TOo (opMmysie COEOUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN pEaKIny;

® [I[PDUMEHATh OCHOBHBIE OIEpPAllUM MBICIUTEIbHOW JEATENbHOCTH — aHAIW3 W CUHTE3, CpPaBHEHME,
0000111eHIe, CHCTEMaTU3alMI0, KIacCU(UKAIIHIO, BBISIBJICHUE PUYHMHHO-CIICJICTBEHHBIX CBSA3CH — IS
U3Y4YEHHsI CBOMCTB BEIECTB U XMMUYECKUX PEAKLMN, €CTECTBEHHO-HAayYHbIE METO/bl IMO3HAHUS —
HabIt0/IeHue, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

e CJIeJIOBATh MPABUJIaM MOJB30BAHUSA XMMUYECKON MOCYJ0N U JIaOOpaToOpHbIM 000OpYIOBaHHUEM, a TaKXKe
npaBUjaM oOpamieHus C BEIECTBAMU B COOTBETCTBHM C WHCTPYKIMSMH IO BBIIOJIHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB IO TMOJIYYEHHIO M COOMpAHHUIO Ta3000pa3HbIX BELIECTB
(BomopoJla ¥ KHUCJIOpOJa), MPUTOTOBJICHHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM Jioyiei
pacTBOPEHHOIO  BELIECTBA, ILJIAHUPOBaTb M  MPOBOJUTH XHMHMUYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEJIOUEH U KUCIOT C TIOMOIIBI0 HHIMKATOPOB (JakMyc, penondranenH,
METHJIOPAHXK U IpYTHeE).

K konmy oOyueHust B 9 kJjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPa)KaTb

c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

® PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IMOHATUI: XMMUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, NPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKUCJICHMS, XMMHUECKas pPeakius, XUMUYecKas CBs3b, TEIIOBOU 3((eKT peakuuu, Moib,
MOJIApHBIA 00BEM, PacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJUTHUECKAs IUCCOLMALMS,
peaKiuyu HMOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBecue, oOpaTHMble W HeoOpaTHMbIe
peakuuy, OKUCINTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTb, XHMHUYECKas CBA3b (KOBaJleHTHas, WOHHas,
MeTaJlJINYeCcKasi), KpUCTAIUIMYECKasl PEeIIETKA, KOPPO3Usi METAJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOMN
peakuuu, npeaenbHo nonycrumas konuentpanus [1/1K Bemecrtsa;

® WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX IMOHATUM M MPUMEHSTb 3TH IOHATUS IpU
OINMCAaHUU BEIIECTB U UX MPEBPALLEHUM;

® IICTI0JIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY ISl COCTABICHUS (OPMYJI BEIIECTB U YPAaBHEHUH XUMHUECKUX
peakuuii;

® ONPENENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XMMHUYECKHUX JJIEMEHTOB B COEAMHEHMSX Pa3IMYHOrO
COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONpEAeNEHHOMY KJIacCy COEIMHEHMM mo (opmynam, B
XMUMUYECKOHN CBSI3M (KOBaJICHTHAsl, MOHHAs, METAIJIMUECKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3apsi
MOHa 110 XUMUYECKOH GopMyrie, XapaKTep Cpebl B BOJHBIX pacTBOPaX HEOPraHUUYECKUX COETUHEHU,
THI KPUCTAJUTMUECKOHN PEIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMbIci [lepronnueckoro 3akona [[. . MeHneneeBa u J€EMOHCTPUPOBATh €r0 TOHUMAHUE:!
ONKCHIBATH M XapaKTepu3zoBaTh TaOmuMuHyto ¢opMmy [lepruogudeckoil CUCTEMBI XMMHYECKUX
9JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHasg noArpynna (A-rpynma)» u «nobounas noarpynna (b-
rpynmna)», Majible W OOJbIIME TMEPHOJbl, COOTHOCHUTH OOO03HAUYEHMsS, KOTOpblE HMEIOTCS B
NepUOMYecKoil Talnuie, C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3aps] sijipa, o0liee Ynciao IEKTPOHOB U PaCIpesiesieHHe UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB M MX COCJUHEHUH B
npeeaax MajbIX EPUOOB U IVIaBHBIX MOATPYIH C YYETOM CTPOSHHS UX aTOMOB;

e KJlacCU(UIIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUECKHE peakiuu (1o
YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO
CTETeHEeN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATH) 00IIMe U crenuduyecKkre XMMUYECKHe CBOMCTBA MPOCTHIX U CIOXKHBIX
BELIECTB, MOJTBEP)KJas ONHUCAaHUWE TPUMEPAMU  MOJEKYJISPHbIX M HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® COCTaBJISATh YPAaBHEHUS JIJIEKTPOJIUTHUYECKON IHCCOLMALMM KHUCIOT, WIEJIOYEHd W COJIeH, NOJIHBIE U
COKpalI€HHbIE YpaBHEHHS peakuuid HOHHOr0 OOMEHa, YpaBHEHMS pEakIuil, MOATBEP KIAIOLINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA IOCPEICTBOM COCTAaBJICHUS
AIEKTPOHHOTO OajlaHCca 3TUX PEaKIIUi;



® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH IPOTCKAHHS
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX;

® BHIYHCIISITh OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHAYECKOTO 3JIeMEHTa N0 (opMmylie COeIMHEHHS, MAacCOBYIO [OJIO BEUIECTBA B PacTBOpE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHHIO XUMUYECKOM peaKIuy;

e cOOMIOIaTh MPaBUJIa MOJIB30BAaHUS XMMUYECKON MOCY0N M J1aOOpaTOpHBIM 00OpPYIOBAaHHEM, a TaKXKe
npaBuja OOpamieHuss ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKUHUSIMH 110 BBIIOJHEHHIO
71a00PaTOPHBIX XUMUYECKHUX OMBITOB MO MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMUaKa
U YTJIEKUCIIOTO rasa);

® [I[POBOJIUTH PEAKIUH, MOATBEPXKAAIONINE KAYECTBEHHBI COCTaB PA3IUYHBIX BEIIECTB: pacHo3HaBaTh
OTBITHBIM TYTEM XJIOpUI-, OPOMHI-, HOAH-, KapOOHaT-, ocdar-, CHIIMKAT-, CyIbdaT-, THIAPOKCH-
MOHBI, KATUOHBI aMMOHHUSI M MOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax
HEOPraHUYECKUX BEILECTB;

® IPUMEHATh OCHOBHBIC ONEpAIlMM MBICIUTENFHON AEATENbHOCTH — aHalu3 W CUHTE3, CpaBHEHUE,
0000IIIeHNE, CHUCTEeMAaTU3aIMI0, BBIIBICHUE IPUYMHHO-CICICTBEHHBIX CBS3eH — /IS W3y4YCHHSA
CBOMCTB BEIIECTB M XMMHUECKUX PEaKIUil, ECTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS — HAaOJI0/IeHuE,
U3MEpEeHue, MOICIIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3/iejioB U TEM OMEECTBO qacm;( n JaekTpoHHbIe (HU(pPOBHIE)

n/n NPOrpamMMbl Bcero p;);:pr(:ﬂbH“e p;g::::quKHB o0pa3oBaTe/ibHbIE PECYPChI

Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
| e ot | s ; , B0k

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

JESITEIILHOCTH YEI0BEKA
bu6mmoreka [IOK

1.2 BemecTBa 1 xuMuuecKkue peakiuu 15 1 0 https://m.eds00.ru/7f41837¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 0 0 bubnnorexa [HOK

' OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax u 8 0 1 bu6nmoreka [IOK

' COJIAX https://m.edso00.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pa3nea 3. Ilepunoguyecknii 3axon u Iepnon

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

nyeckas cucreMa xumuieckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB. XMMHY€CKasl CBA3b.

bu6mmorexa [IOK

3.1 XUMHUYECKUX dieMeHToB J]. U. ! 0 0 https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHne aToma
32 owenmenme g ) 0 BiGmorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEIIbHBIC PEAKIIHH
Uroro no pazueny 15 bubmorexa LIOK

https://m.edso0.ru/7f41837¢c
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bu6mmoreka [IOK

PesepBHOE BpeMs 3 2 0 https://m.edso0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 68 0 >


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

9 KJIACC

KoaudecTBO 9acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne ni/n HaumeHoBaHue pa3/iejioB U TEM MPOTrPAMMBbI Beero KoHTpoabHbIe IIpakTuyeckue 06PA30BATETBHBIE PECYPCh
padoThI padoThI
Pa3nes 1. BemecTBo M XMH4YecKHe peakiuu
11 [ToBTOpenue u yriry0ieHne 3HaHU OCHOBHBIX 5 1 0 bubmuorexa [IOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnmoreka [JOK
' peakimii https://m.edsoo.ru/7f41a636
13 DAEKTPOIUTHYECKAs AUCCOIUAINS. XUMUYECKUE 8 1 1 bubnnoreka [JOK
' peaKiMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01as XxapakTepuCcTHKa XUMUYECKIX JIIEMEHTOB 4 0 1 bubnnoreka [JOK
' VIIA-rpymmsl. ["anoress https://m.edso0.ru/7f41a636
29 OO6m1ast XxapakTepruCcTUKa XUMUUECKUX SJIEMEHTOB 6 0 0 bubnuotexa [JOK
' VIA-rpynmnel. Cepa u e€ coeiuHeHUs https://m.edsoo.ru/7f41a636
23 OO01mas XxapakTepruCcTHKa XUMUYECKIX JIIEMEHTOB 7 0 1 bubnmnoreka [JOK
' VA-rpynmsl. A30T, pocdop U UX COeAUHEHHUS https://m.edso0.ru/7f41a636
e B 1 , Dok
' PYTIIBL. POALHKP https://m.edsoo.ru/7f41a636
COCTUHEHUS
Hroro no pasneny 25
Pasznen 3. MeTauuibl M MX COCAMHEHHS
N bubnuorexa [JOK
3.1 Obmue cBOHCTB MeTANIOR 4 0 0 https://m.edso0.ru/7f41a636
. bubnmnoreka [JOK
3.2 BaxkHel1e MeTamibl U UX COSTUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpyxaonas cpeaa
4.1 BemectBa 1 Matepuanbl B )KM3HU YEJIOBEKA 3 0 0 bubmorexa [IOK

https://m.edso0.ru/7f41a636
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Hroro no pazngeny

PesepBHOE Bpemst

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68



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

INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KounyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
H/'H Tema ypoka Beero Kounrpoabusie IIpakruueckue — o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poiab XuMuM B )KU3HU 1 0 0 bu6nmoreka [IOK
yemoBeka. Tea u BemecTna https://m.edsoo.ru/ff0d210c
bubnunorexa LIOK
2 [ToHsiTHE O METOAAX MO3HAHMS B XUMHH 1 0 0 hitps://m.edsoo.ru/ff0d227e
, | Dmmmemionit | demaston: | 1 B 10K
parop p pail https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM
4 Uucteie BemecTBa U cMecu. CrocoObl 1 0 0 bubnunoreka LIOK
pasjeeHus cMeceit https://m.edsoo.ru/ff0d26ca
e T I 1 B 10K
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmorexa LIOK
6 ATOMBI H MOTIeKYJTb1 1 0 0 https://m.edsoo.ru/ff0d2a6c
v XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bubmmnoreka HOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoteka IIOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 0 0 hitps://m.edsoo.ru/ff0d2a6e
bu6nunorexa LIOK
d ATOMHO-MOINCKYJIAPHOE yuCHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
10 g(fh(zzqnezz;ﬂ;g;iay;?E:J?elj{i?{lzgz.aTOMOB 1 0 0 bubmorexa IOK
‘ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMEHTOB
11 OtHOcHTeNbHAs aTOMHAs Macca. 1 0 0 bubnuotexa [JOK
OTHOcHTeIbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1071 XUMHYECKOI'0 3JIeMEHTa B 1 0 0 bubnunoreka LIOK
COCAMHEHUHT https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Monb. MoinsipHas 1 0 0 bubmuotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYCCKUE U XUMUYECKUE SIBICHUS. 1 0 0 but6mmorekxa [IOK



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
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XuUMUYeCcKasi peakius

https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku u ycioBus IPOTEKaAHUS bubmuorexa [IOK
XMMHUYECKHX peaKini https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUS MACChI BEILIECTB. Bu6mumotexa [JOK
XUMHUECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus xonmyecTBa, MacChl BEIIECTBA 110 bu6nmoreka [IOK
YpaBHEHUSIM XMMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d5708
18 (covumenn prstowenma, svewena BuGaorera LIOK
A P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 mumcroneaer, OSoduerne BuGmorera LIOK
i AHCT. o https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHHUH
20 KonTponbnas padota Nel mo teme «BermectBa bubnnoreka [JOK
U XUMHUYECKUE PCAKIIUI https://m.edsoo.ru/ff0d4290
2 Kntnopon onewent n mpoctos semeetso BuGmorera LIOK
poA p H ‘ https://m.edsoo.ru/ff0d448e
O30H
22 umonopors (peastann oxonenn, ropeie) BuGauorera LIOK
poata {peakt » TOP ' https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
23 nadoparopitn npowenotTh BuGmmorexa [1OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
28 nomsmie o repovGERow ypasnenS Bubmorera LIOK
p P : https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEaKLUIX
55 Japasmenmieovyma, enocodm éro Bubmorera LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
2 lonyuenme n cotmpane xmeropora uGmrorexa LIOK
Y1 oUp poia, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY»
27 Bonopon — 351eMeHT 1 IPOCTOE BEIECTBO. bubmuotexa [JOK
Haxosxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bubnunoreka LIOK



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

Bojgopoja. [IpumeHeHue Bogopoia

https://m.edsoo.ru/ff0d4dd0

29 ITonsiTHe 0 KMCIIOTaX U COJISX bubmaorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHust BOAOPOa B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
3| lonyrenmten sotmpastte somopena bumorexa LIOK
v oup Jloposia, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €r0 CBOHCTBY
. " bubnnorexa [JOK
32 Mossipubiii 00b€M ra3oB. 3aK0H ABOTaIpo hitps://m.edsoo.ru/ffod542e
o | o Sty ko B 10K
oMy y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
o | o abuos s o e B LOK
beaxil . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI Bubmuorexa LIOK
o https://m.edsoo.ru/ff0d587a
. bubmuorexka [IOK
36 CoctaB ocHoBanwii. [TonsiTre 06 HHAMKATOpaX hitps://m.edso0.ru/ff0d59e2
31| memcomonme vaemaopst. Mactenns s BuGmorera LIOK
o P PRI A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacCTBOPE
38 EHpaIIfITr?legiZnEg 6(;21309 501;-I 2 f)iIMZ eJIEHHOM bubnmorexa LIOK
P N cp P peal https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JICH pacCTBOPEHHOTO BEIIESCTBAY
39 KonTponbnas padorta Ne2 mo teme bu6muoreka [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKaIus, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
4| xotmommm, onommme n svibarepm BuGmorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnne u XMMHUYECKHUE CBOMCTBA bubnuoteka [JOK
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XuMU4eCcKue CBOMCTBA KUCIOT bubmorexa HOK
https://m.edsoo.ru/ffOdfee2
16 Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmuorexa [IOK
MOJTY4CHHSI, XHMHYECCKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktrueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'eneTn4eckas CB3b MEXKIYy KJIacCaMHU Bu6mmoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 O0o001IeHNEe ¥ CHCTeMAaTH3alus 3HAHUN bubmorexa [OK
https://m.edsoo.ru/00ad9cb?2
KontponsHas padora Ne3 o reme "OcHOBHBIE Bu6moteka [JOK
50 9 .
KJIACChl HEOPTAaHUYECKUX COCTUHCHUN" https://m.edsoo.ru/00ad9ela
SL oo snewenron, Honse o rpymnax buGarorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
o | b e e B LOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwopl, TPYIIITEI, TOATPYIIIBI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubmmnoreka [JOK
N3oTonst https://m.edsoo.ru/00ada342
S — BuGamoresa LIOK
T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTeprucTuKa XUMHIECKOTO DJIEMEHT 110 Bubnmorexa [IOK
56 ero nosioxeHuto B [leprogudeckoit cucreme httos://m.ed /00adag24
PS.//M.edso0.ru/Vlada
. . MenneneeBa
3nauenue [lepuoguueckoro 3akoHa ass Bubnmorexa [IOK
57 pa3BUTHUS HAyKu U nipakTuku. /1. U.

MeHeneeB — y4€HbIN, IEAArOr U IPasKJaHUH

https://m.edsoo.ru/00ada96e
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58 DJIEKTPOOTPULIATEITLHOCTh aTOMOB 1 bubnuoreka [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [{OK
59 HMoHHas XumMu4eckas CBSI3b 1 hitps:/m.e dS(I)_E).ru /00adac34
60 KoBasienTHas moJsipHas XMMUYECKasi CBSI3b 1 bubmorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOJIsIpHAsS XUMUYECKask CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubnnorexa [JOK
62 Crenens oxucnennus 1 https://m.edscﬁ).ru/OOadae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAaHOBUTEIU 1 E;IS;I:I;/(;:.GG?SC])_E)?‘IJ/OOa db076
65 KonTponbnas padota Ne4 o teme «CtpoeHue 1 bubnnorexa [JOK
atoma. XMMHYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O606111eH1E 1 1 bubmmnoreka HOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
67 PesepBHblil ypok. O606111eH1E 1 1 bubmmnoreka HOK
CHCTEMATH3alHs 3HAHUI https://m.edso0.ru/00ad9cb2
68 PezepHblit ypok. O6001eHue 1 1 bubmuoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe U poBbIE

Ne Tema ypoka KoHT I Hata oOpa3oBaTe/ibHbIE
. Beero POJIbHBbIE pPaKTHYeCKHe W3ydeHns p
padoThI padoThI pecypchl
L cntreva xammace srevenmos 11 ) 0 0 ubmotexa LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
2 A ————— ) 0 0 Bubmoera LIOK
https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6nmorexa LIOK
HEOPraHUYeCKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOH CBSI3U U THUIIBI 1 0 0 bubnunoreka LIOK
KPUCTAUINYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel mo teme
5 «IToBTOpeHue u yriayoneHue 3HaHU 1 1 0
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Knaccugukanus XuMHUecKuxX peakuui no 1 0 0 bubmuoreka [IOK
Pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
7 Howmme o rovoremn n rereporemme. 1 0 0 BuGmorera L1OK
https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
@akTOpHI, BIUAIOIINE HA CKOPOCTh bu6muoreka [JOK
8 . 1 0 0 )
XUMHYECKON peakiny U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
9 OKHCIIUTENTBHO-BOCCTAHOBUTEIIBHBIE 1 0 0 bu6muoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 1 0 0 bubmuoteka [IOK
CwibHbIC U cla0ble 3TEKTPOIUTHI https://m.edsoo.ru/00adcd68
N but6mmoreka [IOK
1 Hotibie ypasHeHits peariii 1 0 0 https://m eds00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
12 B CBETE MPECTABICHUN 00 1 0 0 bubmmorexa LIOK

BHGKTpOHHTquCKOﬁ JUCCOoManmn

https://m.edso0.ru/00add5d8
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XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

but6mmoreka [IOK

13 MIPEJICTABICHHUIA 00 IEKTPOIUTUICCKOM https://m.edsoo.ru/00addgb2
JUCCOLMAIIUU
14 [TonsiTue o runponuse conen bubmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubnunoreka LIOK
15 O06o001enre u cucTeMaTr3aIs 3HaHUIA hitps://m.eds0o.ru/00addd12
16 [IpakTrueckas padota Ne 1. «Pemenue bubmuorexa [IOK
IKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
17 Onemonmimceta amccoum Bubanorexa IOK
' https://m.edsoo.ru/00addecO
XUMUYECKUE peaklluy B PACTBOPAX»
18 OO01as xapaKTepUCTHKA TaJIOreHOB. bubnnorexa [JOK
XMMHYECKUE CBOWCTBA HA TPUMEpPE XJIopa https://m.edsoo.ru/00addfe?
19 xuieont caoiicrs. nomyuenne ubmorera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
o
20 Eﬁiﬁ;ﬁgf{;ia:&i?g; IﬁcigfbfelieyquHe eé bubmmorexa [IOK
9 ’ https://m.edso0.ru/00ade348
CBOMCTB»
g | e oy o B LOK
’ https://m.edsoo.ru/00ade488
M30bBITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnnorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIINA CEPHI.
23 H:E(())xgloeHneiepTII Mq)eé S(I)Ienﬂfl?})mﬁ B bubmmorexa LIOK
M https://m.edsoo.ru/00ade64a
MIPUPOJIe. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBoaopon, cTpoeHue, Gu3ndecKue u bubnuotexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubmmoreka [JOK
25 . .
1 XUMHUYECKHE CBONCTBA, IPUMEHCHHE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKkllny, JIeXkKallle B OCHOBE
26 MIPOMBIIIIJICHHOTO CIIOC00a MOTYICHUS bubnmoreka [JOK

CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpelibl COEAUHEHHUSIMU CEPbI

https://m.edsoo.ru/00adec8a
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Brruncienne MaccoBOU TOJIX BEIXOJa

but6mmoreka [IOK

21 NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 g)if;uiilxgif?;(:;(ii;z;fliﬁchn\;ﬁpone bubmorexa LIOK
) ’ . ’ https://m.edsoo.ru/00adeeat
(du3nUecKre U XUMUYECKUE CBOKWCTBA
29 AmMMuak, ero (pu3NYecKue U XUMUIECKUE bubnunoreka LIOK
CBOWCTBA, [TOJyYCHHE U IIPUMECHEHUE https://m.edsoo.ru/00adf004
o
0 dlonyucmme e, msysene o Bubmorera LIOK
N ’ https://m.edsoo.ru/00adf180
CBOWCTB
31 A3OTHas KUCIIOTA, €€ (hU3MIecKue u bubnunoreka LIOK
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS
30 B Ka4eCTBE MHUHEPAIBHBIX YIOOPCHUN. Bbu6mmoteka [JOK
XUMHYECKOE 3arpsi3HEHUE OKPYKAoIIeH https://m.edsoo.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
B o demeooe nnmee Bubmorera LIOK
Lo https://m.edsoo0.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
| Hemomsormme dushmns eeeme e 10K
N i https://m.edsoo.ru/00adfc20
MIPUPOAHOM cpenbl hochaTamu
35 VYrnepoa, pacupocTpaHEeHHE B IPUPOJIE, bubmmnoreka HOK
¢du3nuecKre 1 XMMUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraeposa, ux GU3ndecKue u
36 XAMHUYECKHE CBOMCTBA. DKOJIOTUUCCKHUE bubnunorexa LIOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yIIIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCHOTA U €€ CONU bubmorexa HOK
https://m.edsoo.ru/00ae006¢
e Busorea 101
i " https://m.edsoo.ru/00ae027e
KavecTBeHHast peakiysi Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX bubnuorexa [JOK
39 )
BEILIECTBAX KaK O COSJAMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuuenust bubnmoreka [JOK
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https://m.edso0.ru/00ae080a

[IpakTrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 3324 110 TEME bubmorexa LIOK
N https://m.edsoo.ru/00ae0bf2
«BaxHele HeMeTaIbl U UX COSTUHEHUS»

42 Kontponbnas padota Ne3 no teme bubmuorexa [{OK
«BaxkHeine HeMeTauTbl U MX COSAMHCHUS https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepruCTHKa XUMUIECKUX
3JIEMEHTOB — METaJlJIOB. MeTaimdeckas bu6nuoreka [IOK

43 )

CBSI3b M METAUTMYECKAs! KPUCTAILTHYESCKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKue CBOWCTBAa METAIIJIOB
XUMHYECKHE CBONCTBA MET B.
44 9J‘IeKTp€(:)(;(I/II\jI/IC‘IC(;K(I:/II7[ ;ﬂ; HaE'lJlI'IJ;)(:I)KeHI/II\;I bubsmorexa [IOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO61mmue criocoOb! MOTYYCHHUS METAJLIOB.

45 Crnnasel. Beruncienus o ypaBHEHUAM bubnuoreka [IOK
XMMHUYECKHX PEaKIUi, EClI OJIUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB bubmorexa HOK

https://m.edsoo.ru/00ae1278
bubmmoteka IIOK

47 [Hesosmere MeTans: https://m.edsoo.ru/00ae14b2

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust bubmorexa HOK

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

49 [I{esr0uyHO3EMENBHBIE METAIIIBI — KAIBLHUA U bubnnorexa [JOK
Marui https://m.edsoo.ru/00ae15e8

50 Baxueilinine coeJMHEHNS KAJIbIUS bubmorexa LJOK

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

51 O06001IeHre U cucTeMaTu3alus 3HaHU!

52 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmorexa HOK

https://m.edsoo.ru/00ae1886

53 [IpakTuueckas pabora Ne 6 o Teme bu6muoreka [JOK
"YX&cTkoCcTh BOJIBI U METOABI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8

. but6mmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmuotexa [JOK

THAPOKCH]IA

https://m.edso0.ru/00aelc64
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but6mmoreka [IOK

> Keneso . https://m.edsoo.ru/00ae1d86
57 Oxcuppl, ruipokcu bl U conu xenesa (1) u 1 Bu6mumotexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
o | Loumeeas pebors e P 1 B LOK
«BaxkHele MeTaibl U UX COSTUHEHUS» https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX
60 aGerre man coneparr npuvecn, ) Bubanorexa IOK
Brruncnenus MaccoBoii 1011 BBIXOa https://m.eds00.1u/00ae1 750
MIPOYKTA PEaKIun
61 O0o001IeHre U CHCTeMAaTH3alNs 3HAHUN 1
62 KonTponbnas padora Ne4 no teme 1
«BaxkHelne MeTaibl U UX COSTUHEHHS»
63 BemecTsa 1 maTepuansl B TOBCETHEBHOM 1 bu6nunorexa LIOK
KU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKpY Karolei 1 bubmmnoreka HOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumuM B perieHnn 3K0JI0rHYeCKUX 1 bubmmnoreka HOK
npoOiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. OGo011eHNE U 1 bubmuoreka [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600611eH1E 1 1 bubmuoreka [JOK
CHCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o0011eHNE U 1 bubmuoreka [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ ['abpuemnsta O.C., Octpoymos N.I'., CnaakoB C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. I'abpuensu O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast kaura yuaurens. Xumus. 8 KiI.:
Metoaudeckoe mocodwue. - M.: [lpoda, 2021.

2. Tl'abpuensu O. C., SmykoBa A. B. Terpaap miis 1a60paTOPHBIX OMBITOB U NMPaKTHYECKUX padoT. 8 k1. K
yuebnuky O. C. 'abpuensna «Xumus. 8 kiaace». M.: [Ipoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nmocodbue k yueonuky O. C. ['abpuensna «Xumusi». 8 kimacc / O. C.
Iabpuensu. — M. : lpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocobue k yueonuky O. C. I'abpuensna «Xumus». 9 knace / O. C.
INabpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : rexHonorndeckue kaptol Kk yaeOHuky O. C. 'abpuensna «Xumus. 8 Kjaaccy» : METOAMYECKOe
noco6ue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol Kk yaeOnuky O. C. 'abpuensna «Xumus. 9 kiaaccy» : METOAMYECKOe
noco6ue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbsHbie U ipoBepodHbie paboThl K yuebHuky O. C. 'abpuensHa «Xumus. 8» / O. C.
I'a6puensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022. nannsie

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[udposas nadbopatopus "Touka pocra"

http://www.chemnet.ru T"azeta «Xumus» u caiit as yautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Exunas komtekitust [JOP: TpeameTHas KOJUTEKITHS « X AMHESD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIC SKCIIEPUMEHTBI: XUMHUSL.
Komnekius Poccuiickoro 001eo6pa3oBareibHOTO mopTaiia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onuMmIiaa mKkoJIbHUKOB TI0 XUMUN
http://chem.rusolymp.ru Opranndeckast XUMHUsL: SIEKTPOHHBIN YUSOHHK [T CPEHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIH YISOHUK

http://www hemi.nsu.ru OTKpbITBIA KOMUTEIK: XUMHUS

http://www.chemistry.ru JTucraniimoHHasi OJIMMITHA/IA 10 XUMHH: TEICKOMMYHHUKAIIHOHHBIN
00pa30BaTeIbHBIN MPOEKT
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