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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit denepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNbHOE MPEIMETHOE COJEepKaHUE, MPelyCMaTPUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaYE€CTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUSL, PEKOMEHAYEMYIO IIOCIE0BATEIbHOCTh U3YUEHUS
XUMHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH y4eOHOTO mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaeisieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS OCHOBHOH 0Opa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00y4aroIerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HhOPMHUpPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHCHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peau3aliiil BO3MOKHOCTEH JUTsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, € o01Iei U (yHKIIMOHAIBHONU IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHONl  NeATeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B (POpMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJIsETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HAyKV XHUMUWH Ha OMPEIECIEHHOM 3Tane €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja K eé msydeHuro. CoaepkaHUE CKIAABIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKHUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTHYECKON AUCCOMAIIMM BELIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCSI IIOCIIEI0OBATENBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U TIOJyYCHUS N3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAay4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C IPUBIICUEHUEM 3HAHUH U3 paHee U3yUYE€HHBIX y4eOHBIX IpeaAMEeTOB: «OKpyXKaromui
Mup», «buonorus. 5-7 knaccbe» u «®Pu3nka. 7 Kiaacey.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy W3yd4eHWH XMMHUU Ha yYPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUSI BaXXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTb OOYyYEHHUs Ha CUCTEeMaTH4ecKoe IpuoOliieHrne oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHMS U CAMOIIO3HAHMSA, KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclie YMEHUN 00OBSACHATh U OLIEHUBATh SIBJIICHUS OKPY>KAIOLIET0 MUPa, UCTIOIb3YsI 3HaHUS U OIIBIT,
NOJy4YEeHHbIE NMPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU PEIIeHUH MpoOJeM B MOBCETHEBHOMH
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH Le1ecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHMS CBOETO 370POBbS M OKPYXaroLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIE€YEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AajJbHENUIIero 00yueHus.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecTBa. Gu3nyeckue CBOMCTBA BENIECTB. ATperatHoe cocTosiHue BemecTs. [lonsatue o merogax
no3HaHus B XuMHuH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMEeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popMmyia. BaleHTHOCTb aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 101151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMOoCBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacu€rel mo popMmysnaM XUMHUUECKUX COETUHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TAsTHHE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OINKCaHKe NMPU3HAKOB IMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHue caxapa, B3auMoJ1eHCTBHUE
CEpPHOM KHUCJIOTHI C XJopuaoMm Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3anMoJieiicTBHE *kele3a ¢ pactBopoM conu Meau (1), n3ydyenue cnoco6oB pasaeneHus cMecei:
C TIIOMOLIBIO MarHuTa, (UILTPOBAHUE, BbIIAPUBAHUE, JUCTWULILUSA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOH coyiM, HAOJIOJEHUE M ONMCAHUE Pe3yJbTaTOB IPOBEICHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JAaHUE MOJCIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopon — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — alioTporHas MOAM(pUKAIuUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxaenue Bogopoia B mpupoe, Gpuzndeckne
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciotsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10/l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccudukanus OxcHoB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENIOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. [losryuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIydeHHue, coOupaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3aumojciictBue Bomopoaa ¢ okcumom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOIeHIE 00pa3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYeH, M3ydyeHue
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJUIAMHU, PEAKIIUN
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljla JPYruM
U3 PAacTBOpA COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3adau 1o TeMme «BaHelmue kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

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

[TepBble MOMBITKY KJIaCCU(PHUKAIIUN XUMUYECKUX AIeMEHTOB. [[oHATHE O TpyMIax CXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIE U IE€T0YHO3EMENbHbIE METAIIJIbL, TaJOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u jpiauHHONepuoAHas Qopmbl [lepuogmdeckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenue aromoB. CocTtaB aTOMHBIX si1iep. M30Tonbl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
o0osouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepumonmyeckoit cuctemsr J[. .
MenpeneeBa. XapakTepucTHKa XMMHUYECKOIO JIEMEHTA MO ero nosioxeHuto B [lepuognueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAIITHYSCKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HEMoJIIpHas) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb okucneHusi. OKMCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. [Iporeccsl okucaeHus
Y BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCUAA
[IMHKA C PacTBOpPaMH KUCIOT W IIEJI0Yeid, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXIpeaMETHBIX CBSI3€H MpPU M3Y4EHUH XUMHUH B § KJIACCE OCYILECTBISETCS
Yyepe3 MCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX OHATHUH, TaK ¥ MOHATUH, SBISIOIINXCS
CHCTEMHBIMH JIJIsl OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE IOHATHS: HAyYHbIH (DAaKT, runoTe3a, TEOpUs, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIIIb, SIBIICHUE.

@wusmnka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TOIHI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMble, TOTLTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkus

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJblLMsl MU HUX COEAUHEHUI B COOTBETCTBUM C
MIOJIOKEHHUEM 3JIeMeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBHCHUMOCTB CBOMCTB BEIIECTBA OT THIIA KPHUCTAUTMUECKON PEETKHN U BU/Ia XUMUYECKOH CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCAILIMXCS K Pa3MYHBIM KJIACCAM HEOPTaHMYECKHX COCTUHEHUH, T€HETHYECKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
Y4YacCTBYIOUIMX B PEaKIMH BELECTB, 10 TEMJI0BOMY 3G (DEeKTY, 10 U3MEHEHUIO CTETEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0 Yy4YacTHUIO KaTajiuzaTopa). OK30- |
SH/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHUS.

[TonsiTue o ckopocTn xumudecko peakuuu. Ilonarne o6 oOpaTUMBIX U HEOOpPaTUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
katanmse. [loHsTHe 0 XUMUYecKOM paBHOBECHH. DaKTOPHI, BIHUSIOIINE Ha CKOPOCTh XUMHYECKON
PEaKIMHU U MOJIOKEHNE XMMUYECKOT'O PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEaKIUH, OSJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBlieHHE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust >MEKTPOIUTUUECKON AMCCOLMALMH. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTHOHBI,
AQHMOHBI. MeXaHU3M JIMCCOIUAIIMY BEIIECTB C Pa3TMYHBIMU BHJIAMH XUMUYECKOH cBsi3H. CTereHb
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEHHUs peakuuil. CBoOWCTBa KMCIIOT, OCHOBAaHUI M cojieil B cBeTe
NpeCTaBICHUH 00 SJIEKTPOIUTHUECKOW uccoranvi. KadecTBEeHHBIE peaklMid Ha WOHBI
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAA HaTpHs),
UCCIIIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW pEeakIMH OT BO3ACUCTBHUS Pa3TUYHBIX
(bakTOpoB, UCCIEOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KHCJIOT, IIeJI04el U cojiei (BO3MOXKHO UCIIOIb30BAHUE BHJIEO MAaTEPHUAJIOB), IPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTEIIFHBIX PEaKIUi (TOpeHHe, Peaklu pPa3JIOXKEeHHS, COSTUHEHHS), paclio3HaBaHHE



HEOPraHMYECKHUX BELIECTB C IIOMOIIbIO KAUECTBEHHBIX pEakUMi Ha HOHBI, pELIECHUE
9KCHEPUMEHTAJIbHBIX 3a7a4.

HemeTauibl 4 MX cOeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CtpoeHune u (pu3HyYecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEHCTBHE € MeTajulaMH, HeMeTaJlJIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlefcTBre XJiopa U XJI0pOBOIOPOa Ha OPraHn3M uesloBeka. BaxkHeiume xinopuasl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALUU KUCIOPOJa U cepbl. XUMUYECKUE CBOICTBa
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMUYEeCKHe cBOHCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTEINs Klacca KUCIOT U crieluduueckue). XUMUYECKHE PeaKlnu, JISKaIIue
B OCHOBE IIPOMBIIIJICHHOT'0 CrIoco0a NOIy4YeHUsl CEpHOM KUCIoThl. [IpuMeHenne cepHoii KUCIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. Haxoxnenue cepbl u eé
COEMHEHUN B mpupoje. XUMUYECKOE 3arpsi3HEHHE OKPY)KAIOLIEH cpe/ibl COeAMHEHUSIMHU Cephbl
(KHCTIOTHBIE I0XK/TH, 3arPsS3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS.

OOmas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUaK, ero Gpu3n4eckue i XMMUYecKHue
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢usznueckue M XUMHYECKHE CBOMcTBa (oOLIuMe Kak MpPEACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAroIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOuYBbl U BOAOEMOB). Docdop, amroTponHble MOAU(DUKALUH
docdopa, puznueckne u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUA. YTJIEepOo/, alFIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux GU3NYECKue U XMMUYECKHE CBOMCTBA, IEWCTBHE HA KUBBIE OpPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJydeHHE U NpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Micnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKH
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (0EH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MaTepuanbHOE €IUHCTBO OPraHMYeCKUX H
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJIY4YeHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MMacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSHOM KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA raJlorT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BAHUE BHUJICOMATEPHAIIOB), O3HAKOMIJIGHHE C OOpa3lamMH XJIOPUAOB (TaJOTreHH]IOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOfeHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiuy Ha Cyab(paT-WOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE U U3Y4YEHHE CBOICTB aMMHaka, IpPOBEJIECHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U U3ydeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJb30BaHUE
BUJCOMATEPHAJIOB), H3Y4YEHHE MOJETCH KpPUCTAUIMYECKUX pemETOK anmasza, rpadura,
dbymiepeHa, 03HAKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTA3a, MOydeHHe, COOMpaHne, paclio3HaBaHUE M H3yUCHUE CBOWCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuii Ha KapOOHAT W CHUIUKAT-UOHBI U
U3Y4YEHHE IMIPU3HAKOB MX I[POTEKaHHs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTannbl M X cOeIMHEHUS

OO6111as1 XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX [TOJIOKEHUS
B [lepuoanueckoit cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u CTpoeHHUs aTOMOB.
Crpoenue MmetayioB. Metamnueckas CBA3b M METaUIMYecKash KPUCTAJUIMYECKash pPEIIETKA.
DNEKTPOXUMHUYECKU psif HamnpspkeHui MertamioB. dusnueckre M XUMHYECKHE CBOWCTBA
MeTaiioB. O6mue crocoOsl moyydeHus MetaioB. [IoHsATHE O KOPpO3UU METaJIJIOB, OCHOBHbIE
CrocoObl 3almuThl UX OT Koppo3uu. CraBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenouynsle MeTauIbl: OJI0KEHNE B Ilepnonnueckoil cucteMe XMMHUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. PU3NYECKHe U XUMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[1enouHo3eMenbHBIE METAJUIBI MATHUHN U KaJIbLIUiL: osioxkeHue B [lepuonudeckoil cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBONCTBAa MarHusl M Kanblivsl. BakHelrine coeluHEHUs KaabIlus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpoeHHE aTomMa, HaxXoKJIeHue B npupoje. dusnueckre U XUMHUUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepumoandeckod cucteMe XumMuyeckux osnementoB /JI. .
MenzeneeBa, CTpOEHHE aToMa, HaxXoKJAeHUE B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, rugpokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3I1aMy METAJUIOB U CIIaBOB, UX (PU3NUECKUMU CBOMCTBAMHU, U3YUEHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajJbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, MpOIlecca TOPEHUs jKele3a B
KHACIOpoe  (BO3MOXHO  HCHOJb30BAHHWE  BUAEOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa



(1), meau (I), HaGMrOIEHUE U OMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATPHS,
KaJusl U KaJibliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHel1re MeTauibl U UX COSAUHEHUS».

XuMus M OKpy:xaouas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH cpeibl (MpeeiabHas A0MyCTUMAasi KOHIEHTpaIu s
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MpU M3y4YEHUU XMMHUU B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM, TaK U MOHATUMN, SIBIISIOIIUXCS
CUCTEMHBIMU JJIS1 OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, Klaccu(uKauusi, NEePUOIUYHOCTb, HAONIOJCHHUE, SKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBEIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paauOaKTUBHOCTb, MOJICKYJIA, DJJICKTPUUYECKUN  3apsil, IPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3NYECKUE BEJIMUMHBI, TUHUIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeTh, 3BE31b1, CoIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOcHUCTeMa, MHHEpAJIbHBIC YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIaeMble, TOIUTHUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA .

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACII/INI0, TIOHMMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa u oOIIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATENIBHOCTH MPYU BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE IMOBEACHHE U TIOCTYIKH CBOMX TOBAPHUILEH C TO3UIIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCIIEICTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABJIAIOLINE OCHOBY IS
MOHMMAaHHMS CYIIHOCTH HAYYHOW KapTUHBI MHUPA, PEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3sBUTHSI IPUPOIBI, B3aMMOCBS35X YelIOBeKa ¢ MPUPOJHON CpeaoH, O POJIM XUMHUHU B NMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAIIPABJICHHbIE HA TMOJTYYEHHE HOBBIX 3HAHUNH MO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPAaTypOH, AOCTYHMHBIMH TEXHHUYECKUMH CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ymoTpeOneHuss ajaKorojisi, HAapKOTHUKOB, KYypeHHWs), HEOOXOJAMMOCTH COOJIFOJCHHS TPaBUII
0€30I1aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO NMPpodeccHii u Tpya pa3IudyHOro pojia, yBaXKeHHe K
TPYAY U pe3yibTaTaM TPYI0BOM AEITETLHOCTH, B TOM YHCJI€ Ha OCHOBE PUMEHEHHUS MPEAMETHBIX
3HAHMM TI0 XHWMHHU, OCO3HAHHBIA BBIOOP WHIWUBUIAYATbHOW TPACKTOPUU TPOJOIKEHUS
o0pa3oBaHHUsl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHHU, OOIECTBEHHBIX



UHTEPECOB M TMOTPEOHOCTEH, YCHEUIHOH NpOoPECCHOHATBHON MAEATEIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCSI B IPOGECCUOHATILHOMN CpeJie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIEeCTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, MOJIydaeMble IPU U3YUYEHUU XUMUH, U1 pELICHU 3a/1a4,
CBA3aHHBIX C OKPYXKAIOWIEH NPUPOJHONW CPENOH, I IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJI0OB XMMHMH, HKOJIOITMYECKOTO MBILUICHUS, YMEHHUs PYKOBOJACTBOBAaThCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATUBHbIE, PETyJIATHBHbBIE), KOTOpblE OOecreYuBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTHYECKOIO MBILUICHUS IIPU OCBOCHUU 3HAHMM:
PacKpbIBATh CMBICII XUMHUECKUX MTOHATHH (BBIIECNIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHSATHUS JUIsl OOBSCHEHUS OTJENbHBIX
(akTOB U SIBJICHU, BBIOUPATh OCHOBAHMS M KPUTEPUU JJIs KITacCU(DUKAUU XMUMUUECKHUX BELLIECTB
U XMMMYECKMX PpEaKIi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OObEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHBIC, 10 aHAJIOTUN),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHME MPUMEHSTHh B Ipoliecce MO3HaHMs MOHATUS (MpPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YydeOHO-
MO3HABATENIbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takke B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3al[MM U IPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJAETaHHOM padorTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJIsIpHAsl IUTEpaTypa
XUMHUYECKOT'0 CO/IEpKaHusl, CIIPaBOYHbIE T0cOOUs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;



YMEHHE TPUMEHSATh Pa3IUYHbIE METOJIBI M 3alIPOCHI TIPH MOUCKE B 0TOOpe MH(MOpMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33124
onpeAenéHHOr0 THIMA, MPUOOPETeHHE ONbITa B OO0JIACTH HWCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM M WUTFOCTPHPOBATH pEIIacMble 3a/la4d HECIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCIOIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEeNOBATEIbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY KaIOIIeH MPUPOJHON CPEIIbI.

KoMMyHUKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ TeHCTBHUS:

YMEHUsSl 3agaBaTh BONPOCH (B Xoie nauanora W (WIM) JUCKYCCHH) TIO CYHIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHHSI PEACTABIISATH MOJy4YCHHBIC PE3YJIbTAThI TI03HABATEIHHON JACSITEILHOCTU B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJiaTh MPE3CHTAIUI0 PE3yJbTaTOB BBIMOJHEHHS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHW IMO3HABATEIHHOW U
UCCIICIOBATEIbCKON JICATEIILHOCTH TPH PEIICHHH BO3HHKAKOIIUX MPOOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHM, ONPEICIICHUE KPUTEPHEB IO OIICHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBbIe yHHBepCcaJbHbIe y4eOHbIE TeiiCTBHA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOK JCSITEIBHOCTh, BBIOMPAThH
HanOosee 3P PeKTHBHBIE CIIOCOOBI pelIeH s y4eOHBIX 1 TO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTABJISATh WJIH KOPPEKTUPOBATH MPEJIOKEHHBIIN AJITOPUTM JICHCTBUI IIPU BBITIOJTHEHUH 3a[aHUI
c y4€TOM TOJy4YeHHsS HOBBIX 3HAaHUH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSX,
OIICHMBATh COOTBETCTBHUE MOITYYCHHOTO Pe3yjbTaTa 3asBJICHHON 11eJH, YMEHHE UCIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTpe/yIlaraeéMble B yCJIOBUU 3aaHUH.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COJNEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHOil pabodeil mTporpaMMoil, BBIAETSIOT: OCBOEHHBIC
00yJaromuMHUCs Hay4YHbIE 3HAHUS, YMEHHS W CHOCOOBI JEWCTBHUI, BUABI ACATEIHHOCTH II0
MOJTyYEHHUIO0 HOBOTO 3HAHUS, €r0 HHTEPIPETAIINH, TPEOOPa30BaAHUIO U IPUMEHEHHIO B PA3IMYHBIX
YUEOHBIX M HOBBIX CUTYAITUSX.

K koniy oOydeHus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
pPacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX TMOHATUN: aTOM, MOJEKYNa, XUMHUUECKUN DJIEeMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECh (OAHOPOJIHAS M HEOJAHOPOJHAs), BaJICHTHOCTb,
OTHOCHTEJIbHASI aTOMHAsI 1 MOJIEKYJISIPHASI Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi O XMMHUYECKOTO 3JEMEHTa B COCIUHEHHH, MOJSPHBIA OO0BEM, OKCHMA, KHUCIOTA,
OCHOBAaHHE, COJIb, DJIEKTPOOTPHIATENLHOCTh, CTETMICHb OKHCICHUS, XHUMHYECKas peaKIlvs,
KJIacCU(UKALIs PEAKIHMA: PEaKIUu COSAMHECHUS, PEaKIMH PAa3JI0KEHHsI, PEaKI[MU 3aMelleHus,
peakmuyu 0OMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIINU, TETUTOBOH AP (PEKT peakinu, Apo aToma,
DIIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, PauyC aToMa, XUMUYecKasi CBS3b, MOJSpHAs U
HETIOJISIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PAacTBOP, MacCoBast OIS
BeliecTBa (MPOIEHTHAs KOHIIEHTPAIHsl) B PaCTBOPE;

WJLTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYSCKUX TIOHATHH W IPUMEHSTH 3TH TMOHSITHS ITPH
OIMCAHWU BEIIECTB U UX MPEBPAICHUH;



UCIIOJIb30BaTh XMMHYECKYI) CHMBOJHUKY JIJIsi COCTaBJCHHS (OpPMYNT BEIIECTB U YpaBHEHHA
XUMHYECKUX PEAKIIUN;
OTIpeNeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAJICKHOCTh BEIIECTB K OMPEIACNEHHOMY KIIACCy
coeauHeHuH o GopMynaM, BUJ XUMUYECKOH CBsI3U (KOBAJICHTHAS U MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpbiBaTh cMbica [lepuonnueckoro 3akona /[. V1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOWCTB XHMMHYECKUX DJIIEMEHTOB OT MX TIIOJOXKEHHS B
[Teproanueckoii cucTreMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;
ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy I[leproandeckoil CUCTEMbl XMMHUYECKHX
AJIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «modounas noarpynmna (b-
rpynmna)», Majble U OOJbIINE MEPHO/Ibl, COOTHOCUTH 0003HAYECHHUSI, KOTOPhIE UMEIOTCA B TaOJIULIe
«llepuognueckas cucrema xumuueckux daemeHToB [[. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsij sjapa, obiiee
YHCJIO 3JIEKTPOHOB M PACHPEEIIEHNE UX 10 3JIEKTPOHHBIM CII0SM);
KJIaCCU(UIIUPOBATh XUMHUUYECKHE IIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE PEaKIIUU
(10 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3G (DeKTy);
XapaKTepu30BaTh (ONUCHIBATH) OOIIME XMMHYECKHE CBOICTBAa BEILECTB PA3JIIMYHBIX KJIACCOB,
MOJITBEPIK/1asl ONMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
pEaKI;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTHU
MPOTEKAHUsI XUMUYECKUX ITPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEJIbBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOIO 3JIEMEHTa IO (opMysie COEIUHEHHs, MACCOBYIO JOJIO BELIECTBa B PacTBOpPE,
MIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU peaKiH;
IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIbHON 1E€ATEIbHOCTUH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
000011IeHIE, CUCTEMAaTH3AIINIO, KITACCU(UKAIINIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBA3EH —
JUIsl W3y4YEHUs CBOMCTB BEIIECTB M XUMHUUYECKHX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUS — HAOJI0IeHNEe, U3MEPEHNE, MOIETTUPOBAaHUE, IKCIIEPUMEHT (PeasibHbIN U MBICIICHHBIN );
CJIeIOBaTh MpaBUJIaM TMOJIb30BAHUS XUMUYECKOU MOCYAON U 1ab0paTOpHBIM 00OPYIOBaHHUEM, a
TakKe MpaBUiIaM OOpAIEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMHU 1O BBITOIHEHUIO
7a00paTOPHBIX XUMHYECKHX OINBITOB IO IMOJIYYEHHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIIOpOJA), NMPUTOTOBJICHUIO PAcCTBOPOB C ONpEIENEHHOM MaccoBOM joiieit
pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBaTh U MPOBOJUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB IWIEJOYeH M KHUCIOT C TOMOUIbIO HMHIUKATOPOB (JIAKMYC,
¢deHondranent, METHIOPAaHXK U IPYTHeE).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHATHI: XUMUYECKUU JIEMEHT, aTOM, MOJIEKYyIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO,  BaJIECHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKash pEeaKlMs, XUMHYecKas CBS3b,
TEIUIOBOM 3P PEKT peakifu, MOJIb, MOJSPHBIA 00BEM, PaCcTBOP, AIIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAINS, pPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, 00paTUMbIC U HEOOpATUMBIE PEAKIINHU, OKUCIUTETHHO-BOCCTAHOBUTEBHBIE PEAKITHH,
OKHUCJIUTEb, BOCCTAHOBUTEJb, OKHCIEHHE M BOCCTAHOBJIEHHE, aUIOTPONHsS, aM(pOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, HMOHHAs, METaJUIMYecKas), KpHUCTAINIMYECKas peléTka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKIuH, TMPEeAeIbHO OMyCTHMas
koHuentpauus [1/IK Bemectsa;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHATH 3TH MOHATUS IIPU
OINHCaHHUHM BEIIECTB U UX NPEBPAILIECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJIsi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUU
XAMHYECKUX PEAKIIUM;

ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKMX OJJIEMEHTOB B COEIMHEHMSX
pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpPENENEHHOMY KJIacCy COEIMHEHHMH IO
dbopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUUIECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COCAMHEHUM, TUII KPUCTAIUIMYECKOM PEeIIETKY KOHKPETHOIO BELIECTBA;
packpeiBath cMbica [lepuoanueckoro 3akona J[. WM. MenneneeBa M JAE€MOHCTPUPOBATH €O
IIOHMMAaHME: OIMCBIBaTh U XapaKTepu30BaTh TabnuuHytro (opmy Ilepuoanyeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB: pa3jnyarh MOHATHS «TJaBHas MOATrpynna (A-rpymma)y U «Io0odHas
noarpynna (b-rpynmna)», manele u Oojbline NEpUOIbl, COOTHOCUTH 0003HAUYEHUs, KOTOpBIE
UMEIOTCS B INEPUOJMYECKOM TadyuIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U paclpeieIeHUe UX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IlME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB U
UX COCJUHEHUH B Ipezenax MalblX NEepHUOJOB U TJIaBHBIX MOAIPYII C YYETOM CTPOEHHS HMX
aTOMOB;

KJaccu(puIUpoOBaTh XMMUYECKHE 3JIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLUU
(10 YMCIy U COCTAaBY YYaCTBYIOLIMX B PEAKIIMHU BELIECTB, 110 TEII0BOMY 3()(PEKTy, 10 U3MEHEHUIO
CTENEHEW OKUCIIEHUSI XUMHUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M CHelu(UYECKHe XUMHUYECKHE CBOMICTBAa MPOCTHIX U
CJIO’KHBIX BEIIECTB, MOATBEPXKIasi ONMMCAHUE TPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOILIMX XUMUYECKUX PEaKIUil;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUYECKOMN IUCCOLMAIMU KUCIIOT, LIeJIoueil U coliel, MOoJIHbIe U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIOo OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPKIAIOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/1y BEIIECTBAMHU PA3IIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIInii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroaaTh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCY10i U 1ab0opaTopHbIM 000py/lOBaHUEM, a
TaK)Ke MpaBuiia 0OpallleHUs C BELECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKAAIOUINE KAYECTBEHHBIM COCTaB Ppa3JIMYHBIX BEILIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHIe, cUCTEMaTH3alMI0, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl U3y4eHUs
CBOMCTB BEUIECTB U XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
Ha0JII0/IeHue, U3MEepEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB u

dueKkTpoHHbIE (LM POBbLIE)

n/m | TeM MPOrpamMMbl Bcero E;;:ﬂ‘:ﬂbﬂme ;I;g::;zllmeclme o0pa3oBaTejibHbIe pecypchl

Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BaxkHasg 00JIACTh

1,1  ScTecTBOSHAMMA U 5 2 https://m.edso00.ru/Y NVIX660G
[PAKTUYECKOM IeATEILHOCTH
YyeJI0BeKa

1  Bemectsan xummueckue 15 1 https://m.eds00.ru/ONNXR1VFO
peakiuu

Wroro mo pazneny 20

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

2.1 Bosayx. Kucnopox. Howsrue 6 https://m.eds00.ru/D5BORTY30
00 okcugax

9  Bonopon. Ilonstue o kucroTax 8 1 https://m.eds00.ru/5D61JZ6PS
" COJIAX

9.3  Bona. Pactopei. Honsmne 06 5 1 1 hitps://m.eds00.ru/M1315KIJBM
OCHOBAHUAX

9.4  OCHOBHBIC KIACCH 11 1 1 hitps://m.eds00.ru/0T5ASMOWT

HCOPTraHNYCCKUX COE€OUHEHUI

Hroro no paszneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuiueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi CBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn

[Tepuonnueckuii 3aKOH U
Ilepuonuueckas cucrema
XAUMHUYECKUX d1eMeHToB /I, M.
Menpeneesa. CTpoeHue aroma

3.1

https://m.edsoo.ru/TCBJBVWFZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

Xumudeckas CBI3b.

3.2  OKUCIUTETbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBUTCIIBHBIC PCAKIINHN

Hroro no pasueny 15 https://m.edsoo.ru/LRYWBJPES

PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaudecTBO 9acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
n/n NMPOrpamMMblI Bcero Kourpoanueie Ipakruyeckue o0pa3oBaTe/IbHBIE pecypchl
padoThI padoThI

Pa3ned 1. BemecTBo M XMMH4YecKHe peakiun

11  [losropenne u yraybrenue suanmui 5 1 https://m.eds00.rW/EQETUT35Z
OCHOBHBIX pa3JieNioB Kypca § Kiacca

19 OCHOBHULIG 3aKOHOMEPHOCTH XUMHYECKUX 4 https://m.eds0o.ru/AFNALWGT7U
peaximii

13 DUICKTPOTHTHICCKas AHCCOMMAIILS. 8 1 1 https://m.eds00.ru/KODURS0VV
XUMUYECKUE PEAKIIMU B PACTBOPAX

Hroro no pazneny 17

Pa3nes 2. HemeTasibl M X COeIMHEHHS

0q OO XapaKTEePUCTHKA XMMUUCCKHX 4 1 https://m.eds00.ru/ZTN1F700I
sneMeHToB VIIA-rpynmsl. ["ajgorens
OOmast XxapakTepUCTHKa XUMHYECKUX

2.2 anemeHTOoB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUs
OOmast XxapakTepUCTHKa XUMHYECKUX

2.3 anemeHToB VA-rpynmsl. A30T, hochop u ux 7 1 https://m.edsoo.ru/\VOXDOUX2S
COCIIMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUUECKUX

2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHUIA U UX COCAMHEHUS

Hroro o pazueny 25

Paszpnen 3. MeTauuibl 1 MX COEAMHEHHS

3.1 OO0r11me cBOiCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8

3.2 Baxxneinive MeTayibl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI

Wroro no pazneny 20

Pasnen 4. Xumus u okpykaomas cpeaa



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI

4.1 ‘ BeriectBa 1 MaTepHaibl B )KH3HH YeJI0BEKA 3 https://m.edsoo.ru/TENBWEF7Y
Hroro mo pazaeny 3

PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
K
Ne Tenma VDOKa OﬂﬂquTI]ZO TACOB n Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n yp Bcero OHTPOIBLHBIC  HIPAKTHUCCKHE |\ yvyenus  0GpasoBaTebHbIE Pecypebl
padoThI padoTshI

1 Hpexmer xumuu. Poitb XHmuit B 1 https://m.edsoo.ru/L62DS2CZR
JKU3HM 4esIoBeKa. Tena u BemecTsa

p  [llomitie 0 MeTOAAX MOSHAMMS B 1 https://m.eds00.ru/9ZJAEW050
XUMHUH
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 Paborel B nabopatopu i npEul 1 https://m.edsoo.ru/L 5EW4353D
oOparieHus ¢ J1abopaTopHbIM B )
000pyIOBaHUEM

4  luembie seliectsa i emeci. Cocods https://m.eds00.ru/6 TME21FW8
paszeneHus cMeceit
[IpakTuueckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OYMCTKH ITOBAPEHHOM COJIH )»

6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8

7 HMHHECKHE DIICMCHTLL A 1 https://m.eds00.ru/AH3DADNAX
(CHMBOJIBI) XUMHUYECKHX DJIEMCHTOB

8 [TpocThie U CIIOKHBIC BEIIECTBA 1 https://m.eds00.ru/DXJBSTJ95

9 ATOMHO-MOJICKYJISIPHOE yICHHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSHCTBA COCTABA BEIIECTB.

10  Xwumnueckas ¢popmyna. BareHTHOCT 1 https://m.edsoo.ru/IMC496FX6
aTOMOB XMMHYECKUX DJIEMEHTOB

11 OTHOCHTEIbHAS ATOMHAL Macca, 1 https://m.edsoo.ru/PIZPCIMDX
OTHOCHTEIbHAS MOJIEKYJISIpHAS Macca

12 MaccoBast #OII3 XUMHHECKOTO 1 https://m.edsoo.ru/GHV58QMVE

9JICMCHTA B COCIMHCHHUH



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE

KomnnuectBo BemecTsa. Moib.

13 https://m.edso00.ru/368UNLS5Y2
MousipHast macca

14 DHIHHECKHE H XUMHICCKHE ABICHIS. https://m.edsoo.ru/YZM8S6ATH
XuMHUUEeCKast peaKIust

15 Hpussai u YCIOBHA HPOTEKANHA https://m.edsoo.ru/N6DVNJIKQ5
XUMHYECKUX PEaKIUii

16  JAKOH COXDAHCHM MACCEI BIICCTE. https://m.eds00.ru/M8DS4IHVM
XHUMHUUECKHE YPaBHEHUS
BeranciieHnst KoimuecTBa, MacChl

17  BemiecTBa M0 ypaBHCHHSIM https://m.edsoo.ru/LUY9U3EQE
XUMHYECKUX PEaKIUii
Krnaccudukarus XuMHIeCKUX

18  peaxuwuii (CoeAMHEHUS, PA3IIOKEHHS, https://m.edsoo.ru/L4807LAGB

19

20

3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0IIEeHNe U
cucTeMaTHU3alusd 3HaAaHNUHI

KonTponbnas padora Nel no teme
«BemecTBa 1 XUMHUECKUE PEAKIIM

https://m.edsoo.ru/P1WARH3AB

https://m.edsoo.ru/ON62SNERU

21

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucnopoa — anemeHT u
mpocroe BeuecTBo. O30H

https://m.edsoo.ru/ XONONRN1P

22

duznyeckue U XUMHUIECKHE CBONCTBA
KHUCJIOpo/ia (peaKIuy OKUCTICHUS,
ropenue). [lonarue 06 okcumax

https://m.edsoo.ru/FBS1JRKMB

23

24

CriocoObI TOTydeHUsT KHCIIOPOa B
1abopaTopuu U IPOMBIIIUICHHOCTH.
[Tpumenenue kuciopoaa

TennoBoii 3¢ ekt xumuueckoin
peaxkuuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
U DHIOTEPMUYECKUX PEAKLIUAX

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

25

TomuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0
MPEIOTBPAICHHSI

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTrueckas padota Ne 3 o Teme
«[Tomyuenne u cobupanue
KHCIIOpO/1a, U3YUEHUE ero CBOMCTB»

https://m.edso0.ru/5516UHX3R

27

28

Bonopoa — anemeHT u npocroe
BelecTBO. Haxoxaenue B npupoje
du3nyeckre 1 XUMHUUECKHE CBOICTBA
Bojiopoa. [Ipumenenue Bogoposaa

https://m.edsoo.ru/WD392ACWB

https://m.eds00.ru/0SZ28459R

29

ITonsTHE O KHCIOTAX U COJIX

https://m.edsoo.ru/TMWNIVC43

30

Crnioco0bl nostydeHus BOAOpoa B
nabopaTopun

https://m.edso0.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o Teme
«[Tomy4yenne u coOupanue BOJAOPOA,
W3Y4YEHHE €ro CBOMCTBY

https://m.eds00.ru/SS3WAX33K

32

33

34

35

36

MossipHblii 00BEM ra30B. 3aKOH
ABorazpo

Brruncinenus o0b€Ma, KOJIUYECTBA
BEIIIECTBA ra3a 110 ero N3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH 00BEMY

Brruncienus o0bEMOB ra3os I10
YPaBHEHUIO PEAKIIMN Ha OCHOBE
3aK0Ha 00HLEMHBIX OTHOIIEHHH ra30B
dusznyeckre ¥ XUMHUYECKHE CBOMCTBA
BOJBI

Cocras ocuoBanuii. [Tousitue 00
WHHKATOpax

https://m.eds00.ru/M3KSO10DQ

https://m.edso00.ru/MXGOY304M

https://m.eds00.ru/9TO8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6IVL

37

Bopna xak pacTBOpUTENb.
HacpIenHbIe 1 HEHACHIIIEHHBIE
pactBOpbl. MaccoBasi 10715 BelleCTBa
B PacTBOpE

https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

38

39

[IpakTrueckas padota Ne 5 o reme
«IIpuroroBiieHHE PaCTBOPOB C
onpeacsEHHON MacCOBOM 10e
pacTBOPEHHOTO BEILIECTBAY

KontponsHas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo0.ru/JM7935DRY

40

41

42

Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/5TESJINAY

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5C

43

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMI

https://m.edsoo0.ru/GD9A28ROE

44

45

Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo0.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CIIOCOOBI MOJIY4YCHHA, XUMHUYCCKUC
CBOMCTBA

https://m.edso0.ru/JSNUIM9TJ

47

48

ITpakTryeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COCUHEHUI»

I'enernueckas cBsA3b MEKIY
KJIacCaMU HEOPTraHUYECKUX
COeTUHEHUN

https://m.edso0.ru/58D13JF7V

https://m.edsoo0.ru/YDS6ZRE31

49

O0001IeHrE ¥ cCUCTEMAaTU3 AU
3HAHUH

https://m.edso0.ru/S7TBUOEEYN



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

KontponbHas padota Ne3 no teme

50  "OcHOBHBIE KJTaCCHI HEOPTaHUIECKUX https://m.edsoo.ru/AFA7IDULD
coenuHeHun"
[TepBbIe TOMBITKY KJIAaCCH(PUKAITAN
51  xuMHYecKHX dIeMeHTOB. [ToHsaTue o https://m.edso00.ru/C0V3CC214
IPyIMax CXOIHBIX 3JICMCHTOB
[Tepuonuueckuii 3aKOH U
5p  llepHomueckas cucrema https://m.edso0.ru/X9FINR3US
XUMHYECKHUX 31eMeHTOB /JI. .
MenaeneeBa
53  Ilepuomsl, TpymIIbl, TOATPYIIITHI https://m.edsoo.ru/NQMWWJIRXN
54  CTPOCHHE aTOMOB. COCTAB ATOMHEIX https://m.eds0o.ru/IMUDOMRSH

siaep. M3oTonbl

55

56

CtpoeHue 3J1eKTPOHHBIX 000J10UeK
aToMoB 311eMeHToB [lepuonuyeckoit
cuctemsl /. 1. Menaeneena

XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA MO €T0 MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

https://m.edso0.ru/T95YNV8B2

https://m.edsoo.ru/Y1P040OMDX

57

58

59

3nauenue llepnonnueckoro 3akoHa
JUIS pa3BUTHUS HAYKU U MIPaKTUKU. [].
N. Mennenees — y4€HbIN, IEAaror u
rpax/J1aHuH

PeseprubIil ypok. O60061eHIE 1

CUCTeMaTH3aIvsl 3HAaHHH /
Bcepoccuiickas mpoBepouHas pabota

KonTponbnas padora Ne4 o teme
«Ctpoenue atroMa. XUMUYECKast
cBs3b» / Beepoccwuiickas
poBepouHas paboTa

https://m.edso0.ru/SZD8XEOQOQP

https://m.edso00.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZF99WF



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

9JI€KTpOOTpI/II_[aTCJ'IBHOCTB aTOMOB

60 1 https://m.edsoo.ru/HZA110EDS
XUMHUYCCKHUX DJICMCHTOB

61 HonHas XuMHU4YECKas CBS3b 1 https://m.edso00.ru/3SY1RJKVI

62 iﬁiﬂe*‘ma’{ HOJAPHAA XUMHIHCeCKas 1 https://m.eds00.ru/EOL3MT2AE

63 KosaneHTHAT HeNONApHAS 1 https://m.edso0.ru/9YVR3FUXI
XUMHNYCCKas CBA3b

64  CreneHb OKUCIICHUS 1 https://m.edsoo.ru/RA6CV XM66

g5  OKMCIMTCILHO-BOCCTAHOBHTCILHbIC 1 https://m.eds00.ru/ZXNCA7DOZ
peakiuu

66  OKHCIWUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo0.ru/QPS46Z5PU
PesepBHeIil ypok. O000IICHHE 1

g7  CHCTOMATHSAUMA SHAHWHITIO TOME 1 https://m.eds00.ru/4ARH7M35NF
«CtpoeHue aroma. XuMu4eckas
CBs3b»

6g  FesepaHbli ypok. Obobwenme 1 1 https://m.edso0.ru/7DNRBZ948
cucreMarnl3anus 3HaHNU

OBHIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne

w/n Tema ypoka

Ilepnonnueckuit 3aK0H.
[Tepuonuueckas cucrema
XUMUYECKUX djieMeHToB /1. 1.
Menneneesa

KoauuyecTBO 4acoB

Bcero
padoThI

Konrpoasnsie IIpakrnuyeckue

padoThI

Jara
U3y4YeHH S

01.09.2026

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKUX IJIEMEHTOB
MIEPBBIX TPEX MEPUOJIOB

04.09.2026

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHX BEIIECTB

BI/II[BI XHUMHYECKOM CBSI3U U THUITBI
KpUCTATNIMICCKUX peHIéTOK

KonTponbnas padora Nel no teme
«IToBTOpEeHuUe u yriybaeHne 3HaHUH
OCHOBHBIX Pa3JIeNioB Kypca 8
KJ1acca

08.09.2026

11.09.2026

15.09.2026

https://m.edsoo.ru/WTO1IWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edso0.ru/J4X8ZN212

Knaccudukanus XumMuaeckux
peaKuuii Mo pa3IMYHbIM MPU3HAKAM

[TonsATHE O CKOPOCTH XMMHYECKOU
7 peakuuu. [IoHATHE O TOMOI€HHBIX U
TeTEPOreHHBIX PEAKIIHIX

[TonsiTHE 0 XMMUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIOIINE
8 Ha CKOPOCTh XUMHUYECKOW PEeaKIInu
U TIOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS

OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakiu

18.09.2026

22.09.2026

25.09.2026

29.09.2026

https://m.edsoo.ru/ X8 XAE7E2J]

https://m.edsoo.ru/6VLXCYY7N

https://m.edsoo.ru/HAFH7NZNM

https://m.edso0.ru/648V11026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

10

Teopust F1EKTPOTUTUYECKOIN
nucconuanuu. CuiabHbIe U cliadbie
ANEKTPOJIUTHI

02.10.2026

https://m.edso0.ru/2KCYCLZ16

11

12

HNounbie ypaBHEHUS peakIuid

XHUMHUYECKHE CBOMCTBA KHUCIIOT U
OCHOBaHMH B CBETE MPEACTABICHUI
00 DIIEKTPOIUTUIECCKON
JIHACCOLIAAIIAN

06.10.2026

09.10.2026

https://m.edsoo.ru/VVN2SBIN1R

https://m.edsoo.ru/8HH81YVXI

13

XUMHUYECKHE CBOMCTBA COJIEH B
CBETe NpeCcTaBIeHul 00
AICKTPOJUTUYECKON JUCCOIHAITIT

13.10.2026

https://m.edso00.ru/ETD50QTS4G

14

15

16

17

18

19

20

[TonsiTue o runponuse conen

O000I11IeHIE U CUCTEMATU3AIUS
3HAaHUHU

[IpakTnueckas padora Ne 1.
«Penienne s3kcriepuMEHTATBHBIX
3amauy

KonTponbnas padora Ne2 no teme
«DNEKTPOIINTHYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE PEAKIIUU B PACTBOPAX))

OO6mrast XxapakTepUCTHUKA raJOTeHOB.
XUMHUYECKME CBOMCTBA HA IPUMEPE
XJiopa

XnopoBoaopoa. CosnsiHast KUCIOTA,
XMMHUYECKHE CBOICTBA, MTOJIyUYEHUE,
MIpUMEHEHNE

IIpakTuyeckas padora Ne 2 o Teme
«[TonmyueHnne COMAHON KUCTOTHI,
H3y4YEHHUE €€ CBOKCTBY»

16.10.2026

20.10.2026

23.10.2026

06.11.2026

10.11.2026

13.11.2026

17.11.2026

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHJT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG

21

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaxunﬁ, €CJIM OAMUH U3
pE€arcHTOB JaH B HN30BITKE

20.11.2026

https://m.edsoo.ru/4BI5H070F

22

23

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynibl

AJNIOTPOITHBIE MOJAU(PHUKALINN CEPHI.
Haxoxxnenue cepsl u eé
COEAMHEHHH B IIPUPOJIE.
XUMHUYECKUE CBOICTBA Cephl

24.11.2026

27.11.2026

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo0.ru/CX10EU8PO

24

CepoBoj10poj1, CTpOEHUE,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa

01.12.2026

https://m.edsoo0.ru/ECGX2B40W

25

Oxkcunbl cepbl. CepHasi KMCIIOTA,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa, MPUMEHEHUE

04.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XHUMUYECKUE PEAKIINH, JICKAIIHE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl COETUHEHUSIMU
cepsl

08.12.2026

https://m.edsoo.ru/H7FT3NON4

27

28

29

Brruncienune MmaccoBoil 10U
BBIX0/1a TIPOJIYKTA PEAKIIUH

OO6mr1ast XxapakTepruCTHKa JIEMEHTOB
VA-rpynmnsl. A3oT,
pacrnpocTpaHeHHUE B IPUPOJIE,
(bu3nuecKre U XUMUYECKHEe
CBOMCTBA

AMMuak, ero ¢puznyeckue u

XUMUYECKHUE CBOMCTBA, ITOIy4YEHUE
Y IPUMEHEHNE

11.12.2026

15.12.2026

18.12.2026

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13



https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13

30

[IpakTrueckas padota Ne 3 o Teme
«Ilonydyenne aMmmuaKa, u3yueHue
€ro CBOMCTBY»

22.12.2026

https://m.edsoo.ru/JORP64IFJ]

31

32

33

34

A3oTHas KucioTa, e€ Gpu3nvIecKue u
XUMHYECKUE CBOUCTBA

Hcnonp30Banue HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX
ynoopenuit. XuMudeckoe
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COCMHEHUSIMH a30Ta

dochop. Oxeun dpochopa (V) u
dbochopnas kucimoTa, PU3NIECKHUE U
XMMHYECKHUE CBOMCTBA, MOJYYCHUE

Hcnonp3oBanue GocaToB B

Ka4CCTBC MUHCPAJIbHBIX y,Z[O6p€HPII>i.

3arpsi3HeHue IPUPOJIHON CPEIb
dbocharamu

25.12.2026

29.12.2026

12.01.2027

15.01.2027

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/5SHBKCIQCB

https://m.edso0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUGB5V

35

36

37

Yraepon, pacipocTpaHEHHE B
npupoae, GpuzndecKkue u
XMMHYECKHE CBOMCTBA

Oxkcunpl yriaepoja, ux pusnyeckue
Y XUMHYECKHE CBOMCTBA.
DKoJ0ru4ecKkue npooIemsl,
CBSI3aHHBIE C OKCHJIOM yTJIepojia
(V)

YroapHas KUCIIOTa U €€ COJIU

19.01.2027

22.01.2027

26.01.2027

https://m.edsoo.ru/DWOM6SUUL

https://m.edso00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

38

IIpakTuyeckas padora Ne 4 o Teme
"[TonyueHne yriaekucioro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-NOH"

29.01.2027

https://m.edso0.ru/G2HZXQGCS8



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

39

HepBOHa‘IaJ'IBHLIG IIOHATHS 00
OpPraHn4CCKUX BCHICCTBAX KaAK O
COCAUHCHUAX YIiIepoaa

02.02.2027

https://m.edso00.ru/30T12109Z

40

41

Kpemuuii u ero coeguHeHus

[TpakTuyeckas pabora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxkHeuIme
HEMETAJIJIBI M UX COCIUHCHUS

05.02.2027

09.02.2027

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo0.ru/O7ESDOD7Z

42

KonTponbnas pabota Ne3 mo teme
«BaxxHennme HeMeTaJUTbl U UX
COEJIMHEHUSI»

12.02.2027

https://m.edso0.ru/S85J9UGH3

43

44

OO01as xapakTepucTHKa
XUMHYECKUX JIEMEHTOB —
MeTauioB. Merayuinueckas CBA3b U
METAJUINYECKast KpUCTAJINYecKas
pemérka. PU3nYeCcKue CBOMCTBA
METaJUIOB

XMUMHYECKHE CBOMCTBA METAIJIOB.
DNEeKTPOXUMHUYECCKUN P
HaIpsHKEHUH METaJuIoB

16.02.2027

19.02.2027

https://m.edso0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

45

OO1u11e criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beraucienus mo
YpPaBHEHHSIM XUMHUYECKHX PEAKIIUH,
€CJIM OJINH U3 PEareHTOB COJCPIKHUT
puMecu

26.02.2027

https://m.edsoo0.ru/G54GDQI12D

46

47

Ilonstue o KOppO31UHn MCTAJIJIOB

IIleno4yHble MeTaIbI

02.03.2027

05.03.2027

https://m.edsoo.ru/4FIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/IILLI U TUAPOKCUJBI HATPUA U
KaJus

09.03.2027

https://m.edso0.ru/Q4DX0G3U9



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9

Illenoyno3eMeIbHBIE METAJIIbI —

49 KA 1 MAHE 12 03.2027 https://m.edsoo.ru/REOCDYO0K6

50 Baxkueilme coeqMHEHNS KaIbLUA 16.03.2027 https://m.edsoo.ru/CJR96CMZA
O000I11IeHIE U CUCTEMATU3AIUS )

51 - 19.03.2027 https://m.edso0.ru/O5PXGG1BE
JKécTkocTh BOMIBI M CIIOCOOE! €€ ]

52 yCTpaHeHHs 93.03.2027 https://m.edsoo.ru/WEMBFTTTP
[IpakTuueckas padora Ne 6 o Teme

53 }KGCTKOCTI,"BOIH)I U METOJBI &6 96.03.2027 https://m.edsoo.ru/NF1IROKB8J
yCTpaHEHUs

54 AJIFOMUHHI 06.04.2027 https://m.eds00.ru/9ZJ8RD1TV
AMdoTepHbIe CBOMCTBA OKCHIA U .

55 - 09.04.2027 https://m.edsoo.ru/NI5K110J5

56 Keneso 13.04.2027 https://m.edsoo.ru/F20NJR5SR
Oxcupl, TUIPOKCH]IBI U COTTU )

57 xenesa (I1) 1 xenesa (111) 16.04.2027 https://m.edsoo.ru/IRTUBLAMP
O06001IeHre U CUCTEMaTU3AIIHS )

58 - 20.04.2027 https://m.edsoo.ru/NAON6HGKZ
[IpakTnueckas padora Ne 7.
Pemenne skcriepuMeHTaTbHBIX )

59 3a7a4 o reMe «BaxHenme 23.04.2027 hitps://m.eds00.1u/ZN7GOQSMX
METAJUILI U UX COETUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3

g0  PCArCHTOB JaH B W3ORITKC MM https://m.eds00.ru/AYD2HESIY

COCPKUT MpuMecH. Berancnenus
MAacCOBOM J0JIA BBIXOJa IPOAYKTa
peakuuu

27.04.2027



https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

61

O0001IeHrEe U cUCTEMaTU3 AU

https://m.edso0.ru/B8TOVTKOP

3HAHUH 30.04.2027
KonrtponsHas padora Ne4 o reme

62 «BaxkHelme MeTaIbl U UX 1 04.05.2027 https://m.edso0.ru/703C804GN
COEIUHEHND)
BemwecrBa u marepuassl B )

63 IIOBCEIHEBHON XU3HU YeJIOBEKaA 1 07.05.2027 hitps://m.eds00.ru/OFI32JMTO
XHUMHYECKOE 3arpsi3sHEHUE )

64 OKpyKaromeli CpeE! 1 11.05.2027 https://m.edso0.ru/9ANGYEYOI
Ponp xumuu B perieHnn )

65 AKOJIOTHYECKUX TTPOOIeM 1 14.05.2027 hitps://m.eds00.ru/18Q203Y 28
PesepBHeIit ypok. O000IICHHE 1 )

66 CHCTEMATHIAMAS SHARMT 1 18.05.2027 https://m.edsoo.ru/DT1BAS5U4
PesepBHrliit ypok. O60011eHNE U .

- CHUCTEMATHU3AINI SHAHUN 1 21.05.2027 hitps://m.eds00.1u/PS2TIZNXV
PesepBubIiil ypok. O6006111eHIE 1 )

68 CHCTEMATHIAMAS SHARMT 1 95 05.2027 https://m.eds00.ru/TMK36TJZG

OBHIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KUIACC
Kon "
1poBepsieMOro IIpoBepsiemble NpeMETHEIE Pe3Y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE TIOHATHUS)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IMOHSATHI: aTOM, MOJEKyJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOAHOPOJHAs ), BaJJIEHTHOCTh, OTHOCUTENbHASL aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca,
11 MaccoBasi J0JsI XMMHUYECKOTO 3JIEMEHTA B COCTMHEHNUHU, MOJISIPHBINA 00BEM,
XUMHUYECKas peakiusi, Kiaccu(uKalus peakuuid: peakiuu COeIUHEHUS,
peaKIMy Pas3NIoKEHHs, PEaKIHH 3aMEIleHHs, peakuuu oOMeHa, 3K30- U
SHAOTEPMHUUYECKHE peakUuu, TerioBoi dddexT peaxkuu, pacTBop,
MaccoBasl J10Ji BeLeCcTBa (MPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX HOHSIl:’I/If/'I "
MIPUMEHSTH 3TU MOHATHUS IIPU OMMCAHUU BEUIECTB U UX MpPEBpallleHui
13 UCTIONL30BATE  XMMUYECKYIO CHMBOJHMKY JUIS  COCTABJICHHS bopmyn
BEIIECTB U YPAaBHEHUN XUMHUECKUX peaKIun
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O yU€HUs, 3aKOHa ABOraipo
15 OTIPECIISATH BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHHSIX
16 KJIacCU(UUUPOBATh XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy
YUYaCTBYIOIIMX B pEaKkIMH BELIECTB, 110 TEII0BOMY 3(h(deKTy)
1.7 BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
18 BBIUUCIIATh MAacCOBYIO JOJNI0O XHMHYECKOTO »5JeMeHTa Mo Qopmyie
COETUHEHMUS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BEILIIECTBA B PaCTBOPE
110 NPUMEHATh E€CTECTBEHHOHAayYHble METOJbl MO3HaHUS — HaOIro/eHue,
U3MEpeHue, MOICTMPOBAHUE, SKCIIEPUMEHT (peaJIbHbII U MBICIIEHHBI)
2 [To Teme: «BaxHelue npecTaBUTENN HEOPTAaHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX TTOHSITHHA: OKCHJII, KHCJOTA,
OCHOBAaHUE, COJIb
29 OTpeNeNIATh NPUHAUIEKHOCTh BELIECTB K OIpPEaelIEHHOMY Kiaccy
coeuHeHui no popMynam
2.3 KJ1accu(UIIMPOBaTh HEOPraHMUECKUE BEIIECTBA
XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
2.4 Pa3IMYHBIX KJIACCOB, IMOATBEPKAAst OMUCAHNE TPHUMEPAMU MOJICKYIISIPHBIX
YpaBHEHHMI COOTBETCTBYIOIIUX XMMUYECKUX PEaKIHi
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYeCTBEHHOTO
2.5 COCTaBa, BO3MOXXHOCTH MPOTCKAHHS XHWMHUYECKHX IMPEBpAIlCHU B
Pa3TUYHBIX YCIOBUSIX
26 CJIeZIOBATh MPaBUIIaM MTOJIb30BAHMSI XUMHUECKOM IOCY10i1 1 J1aOOpaTOpHBIM
o0opy/loBaHMEM, a Tak)K€ NpaBUJiaM OOpallleHUsi C BelleCTBaMU B




COOTBETCTBUM € MHCTPYKIUSMM IO BBINOJHEHHIO Ja0OpaTOPHBIX
XMUMHUYECKHX OMBITOB 110 OJIYYCHUIO U COOMPAHMIO Ta3000pa3HbIX BELIECTB
(Bomopoaa M KHCIOpOAa), IPUTOTOBICHUIO PACTBOPOB C OIpPEAesIEHHON
MacCOBOM J10JIEM PacTBOPEHHOI'O BEIECTBA, IUIAHUPOBATH U IPOBOAUTH
XMMHUYECKHE SKCIIEPUMEHTHI 110 PAaCIO3HABaHUIO PACTBOPOB ILENOYEH U
KHCJIOT C TIOMOUIbI0 HHAMKATOPOB (JIAKMYC, (peHON(TaNenH, METHIOPAHK

¥ Ipyrue)

2.7

MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

ITo Teme: «Ilepuoguueckuii 3akoH u [lepuoauueckas cucreMa XUMHUYECKUX
snemenToB /. Y. MenneneeBa. CtpoeHne aToMoB. XHUMHUYECKasi CBS3b.
OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATHUH: SApO aroma,
3JIEKTPOHHBIN CJIOW aTOMa, aTOMHasi OpOUTAalIb, paInyC aToMa, XUMUYECKast
CBSI3b, HoJIsIpHAs U HeToJIspHast KOBaJICHTHAs CBSI3b,
ANEKTPOOTPHULATEIbHOCTh, UOHHAsI CBSA3b, MOH, KaTUOH, aHUOH, CTEIECHb
OKHCJICHUSI

3.2

KJ'IaCCI/I(i)I/IL[I/IpOBaTL XUMHNYCCKHE 3JICMCHTBI

3.3

ONKCBHIBATh M XapakTepu3oBaTh TaOnmuuHyto ¢opmy Ileproamueckoit
CHCTEMbl XHMHUYECKHUX OJJIEMEHTOB: pa3jMyaTb IOHATUS  «IJIaBHas
noarpynna (Arpynmna)» u «obounas noarpynna (brpynmna)y, «Mansie» u
«00JBILINEY TIEPUOIbI

3.4

packpbiBaTh cMmbicn llepuonmnueckoro 3akona JI.M. Menaeneena:
JIEMOHCTPUPOBATh TOHMMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT UX IMOJ0KeHus B [lepuoanyeckoii cucreme

3.5

COOTHOCHUTBH 0003HAYCHHMsI, KOTOpPBIE UMEIOTCs B Tabmuie «llepuoauyeckas
cucteMa XuMU4Yeckux »djiemeHToB J[.JI. MeHnjaeneeBa» C YHMCIOBBIMHU
XapaKTePUCTHUKAMU CTPOEHUS aTOMOB XUMHUYECKUX DIIEMEHTOB (COCTaB H
3apsn  sapa, oOIIee YHCIIO DSJEKTPOHOB M paclpelefieHue WX 0
ANEKTPOHHBIM CIIOSIM)

3.6

OMPEACIIITL CTCIICHDb OKUCJICHUA 3JICMCHTOB B 6I/IHapHLIX COCOUMHCHUAX

3.7

OMPCACIIITE BHUIA XUMHYECKOM CBS3HU (KOBaJ'IeHTHaSI n I/IOHHaSI) B
HCOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

ITo Teme: «BelecTBO 1 XUMUYECKasT PEAKIUS

PacCKpbeIBaTb CMBICII  OCHOBHBIX XHMMHUUYCCKHX TTOHSTHH: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, JJICKTPOJIUTHYCCKAd  AUCCOUUAINA,
p€akuuu HOHHOTI'O O6MeHa, KaTtajJm3aTtop, XHUMHYECKOC PaBHOBECHUC,
O6paTI/IMLIC u HCO6paTI/IMLIe pCaknunu, OKUCIUTCILHOBOCCTAHOBUTCIILHBIC
pC€aKknuu, OKHUCINUTEIb, BOCCTAHOBUTCIIb, OKHUCICHUEC W BOCCTAHOBJICHHUC,
AJUIOTpOIIHNA, aM(bOTCpHOCTB, XHUMHUYCCKasA CBA3b (KOBaﬂeHTHaSI, HOHHAasd,
MeTaJ'IJ'II/I‘—IeCKaﬂ), KpUCTaJllIN4ECKasd peméTKa, CIIJIaBHhI, CKOpPOCTH
XUMHYSCKOMN pcaKknuu




1.2

HUIUTIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWUMHYCCKHUX MMOHATHH H
MNPUMCHATH 53TU MMOHATHSA IMPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

13

14

COCTaBJIATH ypaBHeHI/ISI BHGKTPOHHTHHGCKOﬁ Jucconyanuu  KHCIIOT,
IEJI0YCH U COJICH, TOIHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO
obOMeHa

PACKpPBIBATE CYIIHOCTH OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/If/'I
IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajlaHca dTHX peaKuHﬁ

1.5

MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKkuu

2.1

2.2

ITo Temam: «Hemetayuibl M HX coequHeHus» U «MeTalwipl W HUX
COETUHEHUS

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME M CHEIU(DUUSCKHE XUMHYECCKUE
CBOWCTBA TMPOCTHIX U CIIOKHBIX BEIIECTB, TMOATBEPKIasl OIMHUCAHUE
MpUMepaMu MOJIEKYJISIPHBIX M HMOHHBIX ypPaBHEHUH COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIUI

COCTaBJIAAITb YpPaBHCHUSA peaxunﬁ, MOATBCPKAAIOIMUX CYIICCTBOBAHUC
TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCHMMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHNYCCKUX HpeBpaHIGHI/If/'I B Ppa3IMYHbIX
YCJIOBHUAX

2.4

ClleIoBaTh  MpaBWJaM  MOJb30BaHHS  XUMHUYECKOH  MOCYIOoW U
nabopaTopHBEIM 000PYJIOBaHHEM, a TAaKXKe IpaBHJIaM OOpaIlICHHs C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMH [0 BBITOJHEHUIO
Ha60paT0pHI)IX XUMHUYCCKUX OIBITOB II0 IIOJYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKHUCIIOTO ra3a)

2.5

IIPOBOAUTH  PEAKUUH, IOATBEPXKJAIOIIME  KAaueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEUIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPHI-, OPOMUI,
nonua, kapOoHart, pocdar, cuukar, cyabhaT, THIPOKCUANOHBI, KATHOHBI
aMMOHHS, MOHBl M3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

3.1

[To Teme: «XuMHS 1 OKpYKArOIIAst CpeIa

pacKpbIBaTh CMBICI OCHOBHBIX XMMHueckux nonatuii: IIJIK Bemecrtsa;
KOppO3us METAJIOB

3.2

MPUMEHSTh OCHOBHBIE OTEPAIMH MBICTUTEIBHON IEeATEeTHbHOCTH — aHaIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHrne, CHUCTEMATU3AINI0, BBISIBICHUE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3ed — JUIsl M3yYeHUs CBOMCTB BELIECTB U
XUMHUYECKHX PEAKIMi, eCTCCTBCHHOHAYyYHbIC METOJABI TIO3HAHHUS —
HaOIo/IeHne, U3MepeHne, MOACIUPOBaHUE, YKCIIEPUMEHT (pealbHbI U
MBICJIEHHBIN)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

1.2

[Ipenmer xumuu. Poinb XUMHUHM B )KU3HU YelloBeKa. XMMUsS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB
ITouarne o Meromax mo3HaHusa B xuMmuu. Uuctele BemiectBa U cMecH. CIocoOBI
pasneneHus cMecen

1.3

1.4

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE dTIeMEHTbl. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTbie U cioXKHBIE BEUIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

Xumudaeckas (bOpMy.]'Ia. BanenTHOCTE aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHAS
MOJICKYJIIpHas Macca. MaccoBas 101 XUMHYECKOT'O JIEMEHTa B COCMHEHU U

1.5

KomunyectBo BemectBa. Moib. MossipHast Mmacca. B3anMocBs3b KOJIMUECTBA, MacChl
U YHUCJIa CTPYKTYPHBIX CIMHHMI[ BemiecTBa. Pacuérel mo QopmynaM XUMHUYECKHX
COCIMHEHUN

1.6

®u3NUecKue U XUMUYECKUE SIBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HaKu. 3aKOH
COXpaHEHMsI Macchl BEIIECTB. XHUMHUYecKue ypaBHeHMs. Kiaccudukanus
XUMHUYECKHUX PEaKIHid (COeqUHEHMS, pa3JI0KEHUs, 3aMellleHus, OOMeHa)

1.7

2.1

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYAOH, ¢ MpaBUIaMU
paboTeI B 1abopaTopuu U MpuéMaMu 00paIeHus ¢ Ia0opaTOPHBIM 000PYI0OBAaHUEM,
U3YyYeHUE U ONMHCcaHue (PU3MUECKUX CBOMCTB 0Opa3llOB HEOPTaHUYECKUX BEILECTB,
HaOmroenne Gu3nveckux (IUIaBjieHHE BOCKA, TassHUE JIbJa, paCTHPaHUE caxapa B
CTYINIKEe, KHUIIEHHE M KOHJIEHCAIMs BOJAbI) M XUMHUYECKHMX (TOpEHHE CBeuH,
MPOKAIMBAHNWE METHON MPOBOJIOKH, B3aUMOJICCTBUE MeEJIa C KUCIOTOW) SIBJICHUM,
HAONMIO/IEHWE W OMHCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKiuit
(paznoxeHue caxapa, B3aMMOJCICTBHE CEpHON KHCIOTHI C XJIOPUIOM Oapus,
paznoxxenue rugapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoJieiicTBHE >Kele3a ¢
pactBopom conu meau(ll), uzydenue crnoco6oB paszzenenus cMecel (C MOMOIIBIO
Maruuta, (QUIbTPOBaHWE, BbIAPUBAHME, AUCTWIULALNMS, XpoMmaTorpadus),
MIPOBEJICHNE OYUCTKM MOBApEHHOW COIM, HAOIIOJEHHWE U ONHCAHHME PEe3yJIbTaTOB
IIPOBEJCHUS OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsS Macchl, CO3/IaHUE
MojieIe MOJIeKyJ (IIapOCTEP>KHEBBIX)

Baxuelime npeacTaBUTeIM HEOPraHUYECKUX BEILIECTB

Boznyx — cmech ra3os. Coctas Bo3ayxa. Kucioponx — 351eMEHT 1 IPOCTOE BELECTBO.
Haxoxnenue kuciopoga B mpupoje, (usnueckue M XUMHUYECKHE CBOWCTBA
(peakuu ropenus). Oxcunsl. Ilpumenenue kuciopoga. CrnocoObl HOTy4YEHHUs
KHUCIIOpoJila B JlabopaTopuu M MPOMBINUIEHHOCTH. KpyroBopoT kuciopoga B
npupoze. O30H — ajutoTponHasi MoAU(UKAIUS KUCIOopoaa

2.2

TennoBoil >PPekT XUMHUUECKONW peakIyi, TEPMOXUMHUECKUE YpaBHEHHUS, IK30- U
SHIOTEPMHUYECKHUE peakuuH. TOoIuIMBO: yroib W METaH. 3arps3HEHHE BO3AyXa,
ycuJIeHHe TapHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO CI0s

2.3

Bonmopon — sneMeHT M npocrtoe BewiecTBo. HaxoxkaeHue BOAOpoaa B IPUPOZE,
buznyecKkue U XMMUYECKUE CBONCTBA, TPUMEHEHHE, CIIOCOOBI oayyeHus. Kucnorst
U COJIA

2.4

ModnsipHblif 00bEM ra3oB. Pacu€Tsl Mo XUMHYECKUM YPaBHEHUSIM




2.5

®dusnyeckue cBorcTBa BoJbl. Boma kak pactBoputenb. PactBopbl. HackilieHHbIE 1
HEHACBIIICHHBIE PacTBOPBL. PacTBOpMMOCTH BewiecTB B BoAe. MaccoBas a0is
BEIIIECTBA B PaCTBOPE. XUMHUECKHE CBOMCTBA BoIbl. OcHOBaHUs. Posb pacTBOpOB B
NpUpoJe U B KU3HMU uejoBeka. KpyroBopoT BOAsl B MpupOjie. 3arpsi3HEHUE
MPUPOIHBIX BOJ. OXpaHa U OYHCTKA MPUPOTHBIX BOJT

2.6

2.7

2.8

2.9

Knaccudukanmust Heopranmdeckux coeauHeHuid. Oxcuapl.  Knaccuduxarus
OKCHJIOB:  colieoOpa3yrommue (OCHOBHBIC, KHUCIOTHBIE, aM(]OTepHbIE) U
HeconeoOpasyomue. Homenknarypa okcugoB. @Pusndyeckue U XUMHUYECKHE
CBOMCTBA OKCHIOB. [losyuenue okcuoB

OcHoBanwms. Kimaccudukanusi ocHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBaHHUSI.
Howmenknatrypa ocHoBaHuil. ®PU3MUYECKHME M XMUMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonyyenue ocHOBaHUI

Kucnorel. Knaccudukanms kucinor. Homenknarypa kucinor. Pusnueckue u
XUMUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHoctn MetawioB H.H. bekerosa.
[Tonyuyenue kucior
Comu. Homenkmarypa coseil. ®dusnueckne ¥ XUMHUYECKHE CBOMCTBA COJIEH.
ITonyuenue conen

2.10

211

I'enermueckas cBI3b MCXKAY KilaCCaMH HCOPraHUICCKUX COCIII/IHCHI/Iﬁ

XVUMUYECKUH IKCTICPUMEHT: KAYeCTBEHHOE OIPEICIICHUE COICPIKaHUs KHCIIOpOIa B
BO3/yX€, MOJIy4YeHHe, COOMpaHue, paclio3HaBaHue U U3YYEHHE CBOMCTB KHCIOpPO/a,
HAOJI0/ICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHS BO3HUKHOBEHUS
U TpeKpaleHusi ropeHus (moxkapa), O3HAKOMJIIEHHE C oOpa3lamMu OKCHAOB U
OIIMCAHUE UX CBOKMCTB, IOJyuYeHUE, COOMPAHUE, PACTIO3HABAHKE 1 U3YUYCHUE CBOHCTB
BoZIOpoaa (ropeHwme), B3auMoieiicTBrue Bogopoaa ¢ okcuaoM meau(ll) (Bo3moxkHO
HCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIOIEHHE 00Pa3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, uccleAoBaHHE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3TUYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM J10M€i
pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTallaMd (HATpUEM H
KaJbliieM) (BO3MOXXHO  HCIOJB30BAaHUE  BUJEOMATEPHAIIOB),  OMpEeTIeHUE
pPacTBOPOB KUCIOT U IIeNIouei ¢ MOMOIIBI0 HHIUKATOPOB, UCCIEA0BaHNE 00paslloB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOCHUE H3MEHEHHS OKPACKU
WHAUKATOPOB B pACTBOpAxX KHUCIOT U IIeNoUeH, U3ydeHHe B3auMOICUCTBUS OKCH/IA
meau(ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C METaUIaMU, pPEaKIun
HEUTpanu3anuu, MOJydeHHe HEePaCTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOTO
MeTaJlla APYTHM M3 PacTBOpA COJIM, PEIICHHE SKCTICPUMEHTAIBHBIX 3a7a4 110 TeMe
«Baxknelime K1acchl HEOPraHUYECKUX COeTUHEHUI

Ilepnoanueckuii 3akoH u [leproanueckas cucteMa XUMUYECKHUX dieMeHToB J[. 1.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU

3.1

3.2

3.3

[TepBbie MOMBITKU KJIacCU(MUKANMKA XUMUYECKUX dNIeMeHTOB. [loHATHE O rpymmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMEIIbHBIE METAJIbI, TaJOTCHBI,
WHEPTHBIE Ta3bl). ODIEMEHTBI, KOTOpble 0O0pa3ylT amM(pOTepHbIE OKCHABI U
TUJIPOKCHIBI

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX diaeMeHToB [[.H.
Menneneea. Koporkonepuoanast u ninuHHomnepuonHas (opmsl Ilepuonuueckoit
cucrembl xumuyeckux dneMmeHToB .M. MenneneeBa. Ilepuoasl u rpymnmsl.
DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA

Crpoenue atromoB. CoctaB aToMHbIX snep. M3orombsl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000JIOUEK aTOMOB  TepBbIX 20 XMMHYECKMX  3JIEMEHTOB




Ilepuonuueckoit cuctembl J[.M. MenneneeBa. XapakTepuUCTHKAa XHUMHYECKOIO
JIEMEHTA 110 ero nonoxxeHuro B Ilepuoauyeckon cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XUMHUYECKHUX DJEMEHTOB,
METAIIMYECKUX ¥ HEMETAINTMYECKUX CBOMCTB MO IPYyIMIaM U MepuojiaM. 3HaueHue
[Tepuoanueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHUYECKUX JIIEMEHTOB JJIs
pa3BuTHsA HayKu U npakTuku. .M. MenpaeneeB — yu€Hbli U rpak 1aHUH

3.5

3.6

Xumuyeckasi cBsizb. KoBajeHTHas  (MOJsipHAasT W HEMNOJSpHAas)  CBA3b.
DIIEKTPOOTPULIATEHLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenecup okuciieHus. OKHCIUTEIHFHOBOCCTAHOBUTECIIHLHEIC pCaKknuu. Hpoueccm
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pa3lioB BEIIECTB METAIIJIOB U HEMETAILJIOB,
B3aUMO/ICHCTBUE TUIPOKCHIA IMHKA C PACTBOPAMHU KUCIIOT U IIEJI0YEH, TPOBEICHUE
OMbITOB,  WUIIOCTPUPYIOIIUX  HPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuy pa3ioKeHHs, COSTUHEHUS )

9 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
BemectBo 1 xumunyeckas peakuus. [loBropenue

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMHYECKUX 3ieMeHTOB J[.1.
MenpneneeBa. CrTpoeHue aroMoB. 3aKOHOMEPDHOCTHM B M3MEHEHUM CBOWCTB
XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX IIEPUOAOB, KANIN, KaJbLU U UX COCINHEHUN
B COOTBETCTBHM C IIOJIOKEHMEM 3JIeMeHTOB B Ilepuoanueckoil cucreme un
CTPOEHHUEM HUX aTOMOB

CrpoeHue BellecTBa: BUAbI XUMUYECKOM CBsI3U. THUIIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUAA
XuMHueckol cBsa3u. Knaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB
(MexnyHapoJHast U TpUBHAIbHAsA). XUMUYECKHE CBOWCTBA BEILIECTB, OTHOCSIIUXCS
K pa3jau4HbBIM KjaccaM HEOPraHMYECKMX COCIMHEHHH, TEHETUYECKas CBA3b
HEOPraHUYECKHUX BEILECTB

1.3

Knaccuukanus XUMUYECKUX peakiMid MO Pa3IM4HbIM MpU3HaKaM (10 4YHCIy U
COCTaBy Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, IO TemIoBoMy 3(hdexTy, Mo
M3MEHEHMIO CTENEHEeH OKHMCIeHMS XUMHUYECKUX 3JIEMEHTOB, MO0 0OpaTMMOCTH, IO
YUYaCTHIO KaTajau3aTropa). DK30- U 3HJOTEPMUYECKHE PEaKLIUU, TEPMOXUMHUYECKUE
ypaBHeHus. [loHATHE O CKOPOCTH XMMHUYECKOHN peakuu

14

[TonsitTue 006 oOpaTMMBIX M HEOOPAaTUMBIX XUMHUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TE€TEPOreHHbIX peakuusx. [loHATHE 0 XMMHYECKOM pPaBHOBECHH.
@axTophl, BIUAIOIME HA CKOPOCTb XHMHUYECKOW peakuud U IMOJIOKEHUE
XMMHUYECKOTO PABHOBECUS

1.5

1.6

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuumy, AIIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOMN peaKuuu. Cocrasnenne YpaBHEHUHN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKLUMi €  HCIOJB30BAHMEM  METOJa
9JIEKTPOHHOTO OajaHca

Teopust PAEKTPOTUTUYECKON ITUCCOUMAIMU. JIEKTPOJUTHI U HEIJIECKTPOJIHUTHI.
Katuonsl, anuonsl. MexaHuU3M [IHUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJAMU
xuMudeckon cBsizu. Crenenp aucconuanui. CUIbHBIE W CIA0BIE AJIEKTPOJUTHI.
Peakunn noHHOro oOMeHa. YCNOBHS MPOTEKaHHWS peakluid HMOHHOTO OOMeHa,
MOJIHBIE W COKpall€HHble HOHHBbIE ypaBHeHUs peakuuil. CBOHCTBa KHUCIOT,




OCHOBaHHH M COJICH B CBETE MPECTABICHUHN 00 JICKTPOTUTHUCCKOMN TUCCOIHAIINN.
KauecTBeHHBIE peakiiy Ha HOHBI. [IOHATHE O THIPOIU3E COTIEH

1.7

XUMHYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH  KPHCTAJUTHUECKUX
PEImETOK HEOPraHMYECKUX BEIECTB — METAJIOB U HeMeTaslioB (rpadura u anmasa),
CIIOKHBIX BEIECTB (XJIOpUAA HATPHs); HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKOH PEaKIMA OT BO3ACHUCTBUS PA3JIMYHBIX (DAKTOPOB; HCCIICAOBaHUE
3JIEKTPOIIPOBOTHOCTH PAaCTBOPOB BEIIECTB, TpOIECca JAUCCOLUAIMM KHCIOT,
niesoyed M cosieli (BO3MOXKHO HCIOJIb30BAaHHUE BHJICOMATEPUAIIOB); MPOBEICHUE
OTBITOB, WLTIOCTPUPYIOIIUX TPH3HAKK TMPOTEKAHUS PEaKIHid HMOHHOTO oOMeHa
(oOpa3zoBaHMe oOcajaka, BBIJCICHHE Trasza, o00pa3oBaHWE BOJbI); OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHHe, peakIy pa3ioKEHUs, COCTUHCHNUs); paclio3HaBaHHE HEOPraHHYECKUX
BEIIECTB C TOMOINBI KAa4eCTBEHHBIX pEaKIMid Ha  HMOHBI;  PEIICHHE
IKCIICPUMEHTAIBHBIX 33124

Hewmertannsl 1 ux coeIMHEHUS

2.1

O6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHne M (pu3MuUecKre CBOMCTBAa MPOCTBHIX BEIIECTB —
rajioreHoB. XWMHUYECKHE CBOHCTBA Ha TMpUMepe XJopa (B3aUMOJECHCTBUE C
MeTaJlJIaMH, HeMeTajllaMH, Iienodamu). Xioposogopold. ComisHas KHUCIIOTa,
XUMUYECKHE CBOMCTBA, IIOJIy4eHHE, IpuUMeHeHue. JlelictBue xjopa U
XJIOpPOBOJIOPO/Ia HA OPTaHU3M Ye0BeKa. BakHelme XJIOpUIpl U UX HAXOXKJICHUE B
pupoJie

2.2

Oo6mas xapakTepuctuka 37eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (U3NYeCKHe CBOWCTBA MPOCTHIX
BEIIECTB — KUCIOPOAA U CEpbl. AJTIOTPOIHBIE MOAU(DUKALIMU KUCIOPOAA U CEPBHI.
Xumuueckue cBoiictBa cepbl. CepoBO10pOI, CTPOCHHE, PU3NUECKUE U XUMHUECKUE
cBoiicTBa. OKCHIBI cEpbl KaK HpPEJICTaBUTENIM KHCIOTHBIX OKcuJoB. CepHas
KHCJI0Ta, (PU3MYecKre U XUMUYECKHe CBOMCTBA (0OIIHMe KaK MpeICTaBuTeNs Kiacca
KHCIOT U crneunduyeckue). XUMUYECKHE pEakluH, JeKallde B OCHOBE
MPOMBIIIICHHOTO croco0a Mojy4deHus cepHoil kucnotel. Ilpumenenume. Comu
CEpHOI KUCIIOTHI, KaYeCTBEHHAs peakius Ha cynb(ar-uoH. HaxoxaeHue cepsbl u e€
COCIUHEHUI B TpUpOJE. XHUMHUYECKOE 3arps3HEHUE OKpPYXKAIOIIEH Cpelsl
COEIMHEHUSIMHU Cepbl (KUCIOTHBIE IOXIH, 3arpsi3HEHUE BO3JyXa M BOJOEMOB),
CIOCOOBI €ro NMpe1oTBpaIeHUs

2.3

2.4

OOm1ast xapakTepucTika 31eMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTEepHbIE CTENEHU OKHUCIEHUSA. A30T, pacnupoCTpaHEHHUE B IPHUPOJE,
¢du3nyeckrue U XuMuueckue cBoiicTea. KpyroBopot azota B npupojie. AMMHUaK, €ro
¢u3nyecKrue 1 XMMHUYECKHE CBOWCTBA, NoJlyueHue U npumeHenne. Coiau aMMOHUS,
ux (puU3MUecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHUCIIOTa, €€ MoJiyueHHue, (PU3NYecKHue U XUMHYECKHE
cBoiicTBa (OOIIME KaK TMpeACTaBUTENS Kilacca KHUCIOT U crHeuupuyeckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPAIbHBIX YI00pEHUI.
XUMHUYECKOe 3arpsi3HEHHE OKPYKaIOIIe cpesibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, IOYBHI U BOJOEMOB)

®ocdop, amioTponHsle MoauduKauu ¢Gocdopa, (U3NUECKUE U XHUMHUYECKHE
coiictBa. Oxcun pocdopa(V) u gochopHas kuciora, GU3NYecKre U XUMUYECKHE
cBoiicTBa, mosyueHue. lcmonp3zoBanue @ocharoB B KauecTBE MHUHEPAIbHBIX
ynoopeHuit




2.5

2.6

2.7

O6mas xapaktepuctuka 35eMeHToB IV A-rpynmner. OcOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIe CTEMEHH OKHUCIEHHUsS. YTJepoJ, aIoTPONHbIe MoAuduKanuy,
pacmpocTpaHeHue B NMpHUpoAe, Gpu3ndeckne U XUMHYECKHE CBOICTBA. AxcopOuus.
Kpyrosopor yriepona B mpupone. Okcuabl yriepoaa, uX (uU3NYECKHe U
XMMHYECKHE CBOICTBA, MAEHCTBME HA JKMBBIE OPraHM3MBI, IIOJIy4YCHHE U
NpUMEHEHHE. DKOJOTHYEeCKUe MPOOJIeMbl, CBs3aHHbIE ¢ OokcuaoM yriepona(lV);
TUIIOTE3a TIIO0ANBHOTO TMOTEIUICHHUS KIMMaTa; HMapHUKOBBIA 3¢ ¢dexT. YroiabHas
KHCIOTa U e€ CoiM, MX (PU3MUYECKHEe M XMMHYECKHE CBOWCTBA, MOIY4YECHUE U
npumenenne. KauecTBeHHas peakuusi Ha KapOoHaT-uoHBL lcmoms3oBanue
Kap6OHaTOB B GBITy, MCIUIHUHC, IIPOMBIINIJICHHOCTU U CCJIIbCKOM XO3SUCTBE

[lepBoHayalbHBIE TMOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHUSX
yriaeposaa (MeTaH, 3TaH, STHIICH, alleTUJICH, 3TaHOJI, TTIUIEPUH, YKCYCHAsl KUCII0Ta).
Wx cocraB u xuMudeckoe crpoerue. [ToHsTHE 0 OMOIOTHYECKU BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaX — M UX POJM B KU3HU 4YeloBeKa. MarepuaibHOe
€IMHCTBO OPTraHUYECKUX U HEOPTAHUYECKUX COSTUHEHUN

Kpemuuid, ero ¢usnveckne U XUMHYECKHE CBOMCTBA, MOIYYCHUE M MPUMEHEHUE.
Coenunenus KpeMuus B npupoe. O6iue npeacrabieHus 00 okcuae kpemuusi(1V)
U KpeMHHeBOH kuciore. CHIMKATBI, WX WCIOIB30BAaHUE B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH. BakHele cTpouTelbHble MaTepuaibl: KepamMHuKa, CTEKIIO,
1eMeHT, OeroH, keme300eToH. [IpoOmeMbl  0€30MacHOTO  WCIOIB30BAHUS
CTPOMUTENbHBIX MaTepUaIOB B MOBCEAHEBHOMN KU3HU

2.8

3.1

XUMHUYECKUI SKCIIEPUMEHT: H3ydYeHHEe O0O0pa3lioB HEOPraHWYECKUX BEILECTB,
CBOMCTB COJISIHOM KHMCIIOTBI; IPOBEJCHUE KAUECTBEHHBIX PEaKUil Ha XJIOPU-HOHBI
1 HaOJI0ZIeHue NPU3HAKOB UX MPOTEKAHMs; OIBITHI, OTpa)karolue (Gpunyeckue u
XMMHUYECKHUE CBOMCTBA raJIOTEHOB M UX COEAMHEHMH (BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPHAJIIOB); O3HAKOMJIEHHME C oOpa3laMu XJOpPHJIOB (TaJlOreHUa0B);
03HaKOMJIEHHE C 00pa3laMH cephbl U €€ COETUHEHUSIMU (BO3MOYXHO HCII0JIb30BAHNE
BUJIeOMaTepHaJIoB); HaOIOACHNE Ipoliecca OOyIJIMBaHUS caxapa MoJl ACHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCJOThI; HW3YyYEHHE XUMHYECKUX CBOMCTB
pa30aBIeHHON CEepHON KUCIIOTHI, MPOBEICHHE KAYECTBEHHOW PeakIMU Ha cynbdar-
MOH U HaOIoJIeHHe Mpu3HaKa €€ NMpPOTEKaHUs; O3HaKOMJIEHHE C (PU3HUECKUMHU
CBOWCTBaMM a30Ta, Qochopa M UX COEAMHEHUH (BO3MOMXHO MCIIOJIb30BAaHHE
BUJIEOMaTEpHaIOB), oOpa3laMu a30THBIX U (HOCPOPHBIX YAOOPEHUM; MOTyYeHHE,
coOMpaHHe, pacHo3HaBaHWE M H3YYEHHE CBOICTB aMMHaka, IpPOBEJCHHE
KAueCTBEHHBIX peaklnii Ha MOH aMMOHMSI U pocPaT-noH U U3ydeHHUE MPU3HAKOB UX
MIPOTEKAHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHONW Aa30THOW KHCIOTBI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3Yy4EHHE Mozeen
KPUCTAJUTMYECKUX pEMmETOK anmMaza, rpadurta, QyuiepeHa; O3HaKOMJIIEHHE C
MPOIIECCOM  a/ICOPOIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM IPOTHBOrasa; MoJiyueHUe, cOOMpaHue, paclio3HaBaHUE U HU3YUYEHHE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEJCHNE KaueCTBEHHBIX peakinii Ha KapOoHAT- U
CIWIIMKAaT-HOHbl M HW3Y4YeHHE MPHU3HAKOB MX MPOTEKAaHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHIIMKAaTHOM NIPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTANIBHBIX 3aa4
1o TeMe «BakHel11e HeMeTaluTbl U UX COSAMHEHUS»

MeTaiuiel 1 X COSTMHEHUS

OO6mrast XxapakTepucTUKa XUMHYECKHX JJIEMEHTOB — METAJIOB HA OCHOBAHHH HX
nonoxxenus B [lepuonnueckon cucreme xumuueckux 3nemenToB [[.1. MenneneeBa
1 cTpoeHust aToMoB. CTpoeHHe MeTaIUTOB. MeTauinueckast CBsI3b M METAJITHIECKast
KpUCTAJUITMYECKasl PeIETKa. DIEKTPOXUMUUECKUH psAJl HAMIPSKEHUN METaJIOB




3.2

3.3

dusnyueckue W XMMHYECKHE CBOMCTBa MeTaioB. OOmuMe CrocoObl MOTydeHUs
MCETAJIJIOB. HOHHTI/IC 0 KOppO3I/II/I MECTaJ1JIOB, OCHOBHBIC CHOC06LI 3alIUThl UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMHHUN, OpOH3a) U MX NMPUMCHCHHE B
OBITY M TPOMBILIICHHOCTH

[[lenounsle MeTamibl: mojoxkeHue B Ileproguueckodt cucreMe XHMHUYECKHX
temeHToB J[.M. MeHneneeBa; cTpoeHHE MX aTOMOB; HAaXOXKICHUE B INPHPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). Okcuasl u
T'MJIPOKCUABI HATpUs U Kanusi. [IpuMeHeHre eouHbIX METaJUIOB U UX COEJMHEHU N

3.4

[IlenouHO3eMeENBHBIE METAIBI MAarHUM W KaJlblMii: moJioxkeHnue B [lepuoanueckoit
cucremMe xumuueckux syemMeHToB J[.MI. MeHneneeBa; CTpOCHHME HX aTOMOB;
HaxoXJeHue B mpupojae. Duzndeckue 1 XMMUYECKUE CBOMCTBA MarHus U KajblKsl.
Baxneimue coequHenus kanblus (OKCu, THAPOKcH, conn). JKECTKOCTh BOIBI U
CrocoObI €€ yCTpaHeHUs

3.5

3.6

3.7

AuroMuHMi: TIo10keHue B [leprnoanyeckoi cucteme XuMuieckux siaeMentos 1. M.
MeneneeBa; CTpoeHHE aroMa; HaxoXJaeHue B mpupoje. Duszmueckue u
XUMHUYECKHE CBOWCTBA alfOMUHUSA. AM(DOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJTFOMUHUS

Kenezo: nonoxenne B [lepuonnueckoil cucreme XUMHUYECKHX 3nemeHToB JI.I.
MenzeneeBa; CTpoeHHWE aToMma; HaxoxiaeHue B mnpupoge. Duszmueckue u
XUMHUYECKHe CBoMcTBa xeneza. Oxcuabl, ruapokcuasl u conu sxenesa(ll) wu
xene3a(lll), ux cocras, cBoicTBa U OTyYEeHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIICHUE ¢ 00pa3iiaMu METAJUIOB U CIUIABOB, UX
(bu3MYECKUMHU CBONCTBAMU; U3YUYCHUE PE3YIHTATOB KOPPO3IUU METAIITIOB (BO3MOMXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA
KaJIbIIMS W HATpUs C BOJOW (BO3MOXHO HCIIOJIb30BAHKME BHJICOMATEPHAIIOB);
HCCJICIOBAaHNE CBOMCTB JKECTKON BOJIBI, MPOIIECCa TOPEHUS JKejie3a B KUCIIOPOJEe
(BO3MOKHO  WCTIOJIb30BAaHUE  BUIECOMATEPHUAIIOB);  IPU3HAKOB  IMPOTECKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI (MarHusl, KaIbIUs, aTFOMUHNS, IUHKA, xene3a(ll)
u xkeneza(lll), memu(ll); mabmroneHue W oOmHCaHHWE TPOIIECCOB OKPAIIMBAHUS
IUITAMCHH WOHAMH HATPHUS, KaJIUS W Kbl (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIeJOBaHKE aM(pOTEPHBIX CBOICTB I'MIPOKCH/IA AIFOMUHUS U
THJIPOKCHJIA IIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4 1o TeMe «Bakueime
METaJUTbl U UX COCTUHEHUS

XUMUs ¥ OKpY’Karollas cpena

4.1

Hosrie MaTepuajibl U TCXHOJIOTUH. BemectBa u MaTCpHaJibl B MMOBCEAHEBHOM KU3HU
YyeJIoBeKa. XUMUS 1 310pPOBLE. be3omacHoe HCITOIb30BaHKE BEMISCTB M XUMUUECKUX
peaKI_II/Iﬁ B 6BITy. HepBaﬂ IIOMOIIb ITPpHU XUMHYCCKUX 0KOT'aX U OTPABJIICHUAX

4.2

4.3

OCHOBBI PKOJIOTMYECKON T'PaMOTHOCTH. XHMUYECKOE 3arpsi3HEHUE OKpPYXKarollen
cpensl IIJIK. Ponp xumum B pelieHMH 3KojJormueckux mnpooOsiem. IlpupoaHbie
HCTOYHHUKH YTJIEBOAOPOAOB (Yrosib, HPUPOAHBIM ra3, He(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHe 0Opas3loB MaTepHalioB (CTEKIIO, CILIAaBbI
METaJIJIOB, MOJIMMEPHbIE MaTepHaJIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJjbTaTaM 0a30B0Oro
YPOBHS OCBO€HHMSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

1

[Ipencrasienue:

11

O TI03HAaBAaE€MOCTU SIBJIGHUW TMPUPOIbI, IOHHUMAaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHWMHUYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIel KyIbTypbl U MPaKTHYECKON
NESTEIIbHOCTH 4YEJIOBEKa B  YCIIOBUSX COBPEMEHHOro OOLIECTBA;
MOHMMAaHHE MECTa XUMUU CPEAU IPYTHX €CTECTBEHHBIX HAyK

1.2

13

O Hay4HbIX MCETOJAX IIO3HAHHUA, B TOM YHCJIC OKCICPUMCHTAJIbBHBIX M
TCOPCTUICCKUX METOJdaxX HCCICA0BaHUA BCIICCTB u HU3Yy4YCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIIOJIB30BaTh MOIACIN IS 00BACHEHHS
CTPOCHHUA aTOMOB U MOJICKYJI

0 chepax npodecCHOHATHHONW JEATeITbHOCTH, CBS3aHHBIX C XUMHCH H
COBPEMEHHBIMU  TEXHOJOTUSMH, OCHOBaHHBIMH Ha JOCTH)KECHHSIX
XMMHUYECKOH HAYKH, YTO MO3BOJIUT O0YYAIOIIUMCS pacCMaTPUBATh XUMHIO
Kak cepy cBoelt Oymymiei mpohecCHOHAIBHON NEeSITeIbHOCTH U CACTATh
OCO3HAaHHBIN BRIOOP XMMHHU KaK MPOQUIEHOTO IPEIMETa ITPH Iepexoie Ha
YPOBEHb CPEIHEro 001Iero 00pa3oBaHus

Bianenue cucteMoi XMMUYECKUX 3HAHUM U YMEHHE IPUMEHSTh CUCTEMY
XMMHYECKHUX 3HAHUI, KOTOpask BKJIIOYAET:

2.1

2.2

BaXHEHIIME XUMHUYECKUE TOHATUSA: XUMHUYECKUH JIIEMEHT, aToM,
MOJIEKYJa, BEILECTBO, MPOCTOE M CJIOKHOE BEUIECTBO, OJHOPOAHAS U
HEOJHOPO/IHASI CMECh, OTHOCUTEIIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsS Macca, MOJISIPHBIM 00bEM, OKCHU]T,
KHCIIOTa, OCHOBaHHWE, CONb (CPEAHSs), XUMUYECKasl PeaKlHsl, PEeaKIhu
COCIMHEHUS, PEAKIMH Pa3NIOKECHHs, PEaKIMH 3aMEIICHHs, PEaKINH
oOMeHa, TernoBoi 3G (HeKT peakiuu, SK30- U SJHIOTEPMHUUECKHE PEaKIUH,
pacTBOp, MaccoBasl J0Jii XHMHUYECKOrO0 OJJIEMEHTAa B COEIMHEHUH,
MaccoBas J10JI U MPOIIEHTHAs! KOHLIEHTpAIUs BEIIECTBA B paCTBOPE, SAPO
aToma, JJICKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTalb, paauyc aToma,
BaJICHTHOCTb, CTENEHb OKHUCJIEHUS, XUMHUYECKast CBSI3b,
AIEKTPOOTPHUIIATEIHLHOCTD, TOJSIPHAS M HEMOJIApHAs KOBAJICHTHAS CBS3b,
MOHHAsl CBf3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKAs pEIIETKA
(aToMHast, MOHHAs, METATUYECKAsI, MOJICKYJISIpHAsI ), MOH, KATHOH, aHUOH,
AIEKTPOJIUT U HEDJIEKTPOJIUT, JIEKTPOIUTHUECKAS TUCCOLUALUS, PEAKIIUU
WOHHOTO  OOMEHa, OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIIUH,
OKHUCITUTEAb W BOCCTAHOBHUTENb, OKHCIEHHME M BOCCTAaHOBJIEHHE,
AIEKTPOJIN3, XUMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTHMbIC
peakiu, CKOPOCTh XUMUUYECKON peakinu, karanuzarop, [IJIK, koppo3us
METaJIJIOB, CILIaBbI

OCHOBOTIOJIATAIOIINE 3aKOHBI XWUMHHW: 3aKOH COXPAaHEHHUS MaccChl,

nepuoanueckui 3akoH .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aK0H ABOTaJIpO




TEeopuu XUMUH: aTOMHO-MOJIEKYJIIpHAast Teopus, Teopus

23 AIIEKTPOIIUTUIECKON TUCCOITUAITUT
3 Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOLLIEH :
YMEHHE MMPaBUIHHO UCIIOJIb30BATh M3YUCHHBIC BEIIECTBA U MAaTEPHAIIBI (B
TOM 4YHCJIe MHUHEpalbHbIe YIOOPEHUsS, METAJIbl M CIUIaBbl, MPOAYKTHI
nepepaboTKh  MPHUPOJHBIX  HCTOYHUKOB  YIJIICBOJOPOAOB  (YIUId,
3.1 MIPUPOTHOTO rasza, HeTH) B OBITY, CEIbCKOM XO3SMCTBE, Ha IPOU3BOICTBE
U TOHMMAaHUE 3HAYCHUs >KUPOB, OCJIKOB, YIJIEBOJOB MJISi OpraHM3Ma
YeN0BeKa; yMEHHE IPOrHO3MPOBATh BIUSHUE BEIIECTB U XHUMUYECKUX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKA M OKPY)KAIOLIYIO IPUPOTHYIO CPEAY
39 YMEHHE HHTETPUPOBATh XWMHUYECKUE 3HAHUS CO 3HAHUSMHU APYTUX
y4eOHBIX TIPEIMETOB
HaJIM4Yue OmbITa paboThl C Pa3IMYHBIMU MUCTOUYHHKAMH MH(POpPMAIUH IO
3.3 XUMHM (Hay4dHas ¥ Hay4dHO-NOIyJsipHas JUTepaTrypa, CJOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBCKTHBHO OIICHMBATh HH(DOpPMAIIMIO O BEHIECTBAX, UX
3.4 MPEeBPAIICHHUIX U TPAKTUYECKOM MPUMEHEHUH U YMEHUE UCIIONIb30BaTh €€
JUTS petieHns: yueOHO-TT03HABATENbHBIX 3a71a4
Brnanenne ocHOBaMH TIOHATUHHOTO amnmapara U CHMBOJIMYECKOTO S3BIKA
4 XUMHH JJI COCTaBIeHUs (GOPMYISl HEOPraHUYECKUX BEIIECTB, YPABHEHHIA
XUMHUYECKHUX PEaKIHii; oOCHOBaMHU Xxumudeckoit HomeHkIaTypsl (IUPAC u
TPUBHUAIILHOM)
YMeHne OoOBACHATH CBSI3b TOJOXKEHUs 31eMeHTa B Ilepmonnyeckoii
CUCTEME C YHCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XUMUYECKUX
5 AJIEeMEHTOB (COCTaB M 3apsja  sjapa, oOOIIee YHCIO DJIEKTPOHOB),
pacripesielieHieM JIIEKTPOHOB MO JHEPTeTHYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KATUS U KaIbIIUS
[IpencraBieHne O MEPUOIUYECKON 3aBHCHUMOCTH CBOMCTB XMMUYECKHX
DIIEMEHTOB (paznyc aToMa, 3JEKTPOOTPUIATEIBHOCTh), MPOCTHIX |
6 CJIOXHBIX BEIIECTB OT MOJI0KEHUs dieMeHToB B [leproaudeckoii cucteme
(B MasIbIX MepHoJaxX M IIABHBIX MOJTPYIIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma
7 YMeHue Ki1accupuIMpoBaTh:
7.1 XAMHUYECKHE DIIEMEHTHI
7.2 HEOpraHMYEeCKHe BEllecTBa
7.3 XUMHUYECKHE PEaKIu1
8 YMeH#ne onpenensrs:
8.1 BaJICHTHOCTH M CTEIIEHb OKHCIICHUSI XUMUYICCKUX JICMEHTOB, 3apsii HOHA
8.2 BUJ XHMHYECKOH CBS3M H THUI KPUCTAUIUYECKOW CTPYKTYpHl B
COCTUHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTETh © BOCCTAHOBUTEIh
9 YMeHue XxapakTepu30BaTh GU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOAOPOA, TpaduT, anmas, KpeMHHUH,
9.1 a3oT, hocdop, cepa, XJI0p, HATPHIA, KaTUil, MATHHUMA, KaabIUi, aTFOMUHUH,

KENe30)




CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCUIBI M THAPOKCHIBI MeTauioB |-11A
rpyn, amromunns, meau (1), muaka, sxenesa (11 u 1), okcunpr yrinepona

3.2 (I u V), kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI),
CEepHHUCTasi, CepHas, a30THCTas, a30THas, QocdopHas, yroipHasd,
KpEMHUEBAsi KUCIIOTa U KX COJIH)

MPOTHO3MPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH

93 OT HX COCTaBa 1 CTPOCHHsI, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT uX
CBOWMCTB, BO3MOXXHOCTh TMPOTCKAHHS XHUMHUYECKHUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX

10 YMeHHEe COCTaBIIATh MOJICKYJISIPHBIC 1 MOHHBIC YPABHEHUS PEAKIIUA, B TOM
quce:

10.1 peaxIuit HOHHOTO OOMEeHa

10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi

103 WUTIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA M3YUEHHBIX KJIAcCOB (TPYIIM)
HEOPTaHWYECKUX BEIICCTB

10.4 MOITBEPKTAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU

11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):

111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO H MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHYECKOTO DJIEMEHTA B COEIMHEHUHN

11.2 MacCOBYIO JIOJIIO BEUIECTBa B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Tra30B

114 10 YPaBHEHUSM XUMHUYECKHUX PEaKIUi U HAXOIUTh KOJIMYECTBO BEIIECTBA,
00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIuu

12 Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH METOJAaMH HAy4YHOTO MO3HaHUS (HAOMIOAEeHHE, W3MEpEHHeE,

121 OKCIIEPUMEHT, MOJCIUPOBAHNE) TIPH U3YUYCHUHU BEIIECTB U XUMHUUYCCKUX
SBIIEHUH; yMeHUEe cOPMYyIUPOBATH MPOOIEMY M MPEATOKUTh MYTH €€
pereHus

122 6e30macHOM pabOThl C XUMUUECKHUMU BEIIECTBAMU, XUMUYECKON TTOCYI0M
U J1abOpaTOpHBIM 000PYAOBaHUEM
MpaBUJIaMy OE30MaCHOTO OOpAIeHHs C BEIIECTBAMH, UCIIOJIb3YEMbIMH B
MOBCEIHEBHON JKHM3HM, IMPABWIAMH IIOBEJACHHS B IENIAX COEpeKCHUS

123 3MI0pPOBbSI M OKpYKalIled MNPUPOAHONW cpeabl; MOHUMaHHE Bpena
(omacHOCTH) BO3JCUCTBUS HA JKHUBBIE OPraHU3MBI  OMPEIEIEHHBIX
BEIIECTB, CIMOCOOOB YMEHBINEHUS M MPEAOTBPALEHUS HX BPEIHOTO
BO3ACHCTBUSI

13 Hanuuue mnpakTUYeCKUX HABBHIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIICPUMEHTOB:

W3YYCHHE M ONMCaHue (U3MYCCKUX CBOKMCTB BEINIECTB; 03HAKOMIICHHE C

13.1 (GUBMYECKUMU U XUMUYECKUMU SBICHUSMU; OMBITHI, WILTIOCTPUPYIOIINE
MIPU3HAKY POTEKAHUS XUMUYCCKUX PEaKITUi

13.2 H3y4eHHe CIIOCOO0B pa3IeeHHs cMecei
MOJTyYeHUE KUCIIOPOJIa U M3yYEHUE €r0 CBOMCTR; MOJIYIeHHUE BOJOPOJIa U

13.3 W3YYEeHUE €ro CBOICTB; MOMy4YEHHE YTIIEKHCIOTO ra3a U HU3Y4YeHHE ero

CBOIICTB; MOJYYCHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB




134

MPUTOTOBJIEHUE PACTBOPOB C  OMNPENENEHHOM MacCcoBOM  J10JeH
PacTBOPEHHOTO BEILIECTBA

13.5

MPUMEHEHHE WHIUKATOPOB (JTaKMyca, MEeTUJIOpaHXa u (peHondTanenHa)
JUTSL OIIpEJIeIICHUsI XapaKTepa Cpelibl B paCTBOPaxX KUCIOT M IIET0uei

13.6

13.7

UCCIIEIOBAaHUE U  OINHUCaHHEe CBOMCTB HEOPraHWYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aMMOJICUCTBUS KUCIOT C METajUlaMH,
OKCHJaMH METaJJIOB, PACTBOPUMBIMHU U HEPACTBOPUMBIMHU OCHOBaHUSIMH,
COJISIMM; TIOJyY€HUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIU; UCClIeJOBaHHE aM()OTEPHBIX CBOICTB
TUAPOKCHUIOB ATFOMUHUS U [IUHKA

pelIeHUEe SKCIEPUMEHTAIBHBIX 3a/ad 1Mo TemaMm: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COEAUHEHHIY; «IJIEKTPOJUTHYECKAS JAUCCOIHALIMY;
«Baxknennne HeMeTallsIbl U UX COCAUHEHUS»; «Baxueimme MeTaiasl 1
UX COCITMHCHUS

13.8

XHUMHUYECKHE 3KCIIEPUMEHTBI, WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHHUS
peaxIuii M'OHHOTO 00MEHa; KAYECTBCHHBIC PEAKIIUH HA MPUCYTCTBYIOIIHE
B BOJIHBIX pacTBOpax HOHBI: XJIOPHUA-, OpOMHUA-, UOIUA-, Cyibdar-,
docdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THUAPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI, MarHUsl, KaJblIvs, aTFOMUHUS, Kese3a (2+) u xkenesa (3+), menu
(2+), nuHKa

14

YmMmenue:

141

npeaCTaBJIATb PE3YyIbTAaThl OKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB u Ta6JII/III U BBIBJIATH OMIIMPHYCCKUC
3dKOHOMCPHOCTH

14.2

YCTAaHAaBJIMBATL CBA3U MCKIAY PCAJIBbHO Ha6J'IIOI[aeMbIMI/I XUMHNYCCKUMU
ABJICHUSAMHA W IIpoLECCaMu, MPOUCXOAAIIMMHU B MaKpO- U MHKPOMHPE,
00BACHATH IIPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon
1
1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
[lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
Uuctsle BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMEI U MOJICKYJIBI. Xumunueckue 3aeMeHTE. CUMBOJIBI XUMHYECKHUX 3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

1.4

Xumuaeckas (bopMyna. BanmeHTHOCTHP aTOMOB XHMMHMYECKHMX 3JIeMeHTOB. (CTeneHb
OKHCJICHHUA

3aKOH TIOCTOSHCTBAa cocTraBa BemlecTB. (OTHoOcHTEIbHAs aTOMHAs  Macca.
OTtHOCHUTCILHAS MOJICKYJISIpHad Macca. MaccoBas g0 XHMHUYECKOTO 3JIEMEHTa B
COCAMHECHNU

1.5

1.6

KonnyectBo BemiectBa. Monb. MomnsspHas wmacca. MousspHblii 00bEM  Ta30B.
B3anmMocBsI3b KOMYeCTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IMHHI] BEIIECTBA
du3nuecKue U XUMUYECKHE SIBJICHUS. XUMUYECKas peakiusi U €€ MpU3HaAKU. 3aKOH
COXpaHEHUSI MACChl BEIECTB. XUMUUYECKUE YPaBHEHUS

2.1

2.2

[Mepuonuueckuii 3akoH u [lepuoanueckas cucrtemMa XUMHUYECKUX dyeMeHTOB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuil 3akoH. Ilepmoanueckas cucrema XUMHYECKHX 3jieMeHTOB J[.M.
MenneneeBa. Ilepuonel u rpynnsl. dusndeckuili CMBICI HOPAAKOBOIO HOMEDA,
HOMEPOB IIEpUOA U IPYIIIBI AJIEMEHTA

Ctpoenune atomoB. CocTtaB aroMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0UEK aTOMOB TePBhIX 20 XUMHUYECKUX dNIeMeHTOB [lepronnyeckoii
cuctemsl /I.1. MeHnneneeBa

2.3

3.1

3.2

3aKOHOMepHOCTI/I B H3MECHEHHM CBOMCTB XHMHYECKHX DIJIEMEHTOB MEPBLIX TpéX
nepruoaos, KaJius, KaJbIUs1 (pazmyca aTOMOB, OJICKTPOOTPUIATCIIBHOCTH,
MCTANIMYCCKUX N HCMCTAJNIMYCCKUX CBOﬁCTB) U X COCIUHEHHUIN B COOTBETCTBHHU C
ITOJIOKCHHUEM 3JIEMCHTOB B Hepnonnqemcoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

Crtpoenue BemecTna

Xumudeckass  cBs3b.  KoBanmeHnTHas  (ToOJisipHass M HEMOJSpHasi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1eMEHTOB. MloHHAas cBs3b. MeTaminueckas
CBSI3b

THUmbI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAsl, MOHHASI, METAJUIMYECKast ), 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

4.1

4.2

Baxneiime MMPEACTAaBUTCIIN HCEOPTaHWUYCCKUX  BCUICCTB. Hemeramnmel u ux
COCAMHCHUS. Mertamisl 1 uxX COCAUHECHUA

Knaccugpukaiuss M HOMEHKJIAaTypa HEOPraHMYECKUX COEIMHEHHMH: OKCHIOB
(coneobpa3zyrolye: OCHOBHbIE, KHCIOTHbBIE, aM(OTEpHbIE) U HECOJIe00pa3yolue;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS ); KUCIIOT (KUCIOPOICOIEpKAIIUE
1 OECKHUCIIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

duznyeckue U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPO/JA,
XJIOpa, KUCIOPO/a, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS

4.3

dusznuecknue U XUMUYECKHIE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA, HATPUA,
KajJus, MarHusa W KajJdblMs, aJIOMHUHUS, KEJIC3a. :‘)J'IGKTpOXI/IMI/I'—IeCKI/Iﬁ pan
HaHpH)KeHI/Iﬁ MCETAJlJIOB




4.4

®u3nyeckue M XHUMHYECKHE CBOMCTBA BOJIOPOJHBIX COCIWHEHUN HEMETAJIOB:
XJIOPOBOJIOPO/JIA, CEPOBOJOPOA, AMMHAKA

4.5

4.6

®dusnueckue 1 XMMUYECKHe CBOMCTBa OKCH10B HeMeTauoB: cepsl (1V, V1), azota(ll,
IV, V), docdhopa(lll, V), yrmepoma(ll, 1V), kpemuus(IV). Ilonyuenne OKCHIOB
HEMETaJJIOB

Xumnyeckue cpoictBa okcuaos: MetamwioB IA—IIIA rpynn, nunka, megu(ll) u
xenesa(ll, 1), [TomydeHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX THAPOKCHAOB (Ha MpuMepe
THJIPOKCUIOB aJTIOMHHHUSA, XKele3a, [uHKa). [lomyueHne ocHOBaHUI M aM(OTEPHBIX
TUAPOKCHJIOB

4.8

4.9

OO0mue XUMUYECKHE CBOMCTBA KHCJIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOH, a30THOH, QochopHO, KpeMHHEBOH, yroibHOWU. OcoObie
XMMHYECKHUE CBOMCTBA KOHIIEHTPUPOBAHHON CEpHOM M a30THOM KucoT. [lonyuenue
KHUCJIOT

OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue comneit

4.10

411

[Tonydyenue, cobupaHue, pacrno3HaBaHUWE BOJOPOJA, KHUCIOpOJa, aMMHAaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu

[lonyuyenune ammuaka, CEpHOM M a30THOW KHUCIOT B MNPOMBINUIEHHOCTH. OOiiue
CHocoObl NOJYYEHHS METAJUIOB

412

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE pCaKuu

5.1

5.2

Knaccudukanms XUMUYECKUX peakmuid MO Pa3TUYHBIM MpPU3HAKAM: O YHCITY H
COCTaBY y4YacTBYIOIIUX B PEaKUH BELIECTB, I10 TEMII0BOMY 3(P(EKTy, 0 U3MEHEHHUIO
CTEIIEHEN OKUCIICHUS XUMUYECKUX JIEMEHTOB

TernoBoil 3pheKT XMMHYECKON pEeakIiy, TEPMOXUMHYECKHE yYpaBHEHHUSA. DK30- U
SHJIOTEPMHUUYECKHUE peakuu. TepMOXUMUYECKHUE YPABHEHUS

5.3

OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiMU. OKUCIUTEIM U BOCCTAHOBUTEIH.
[Ipoueccer OKHCIICHUS u BOCCTaHOBJICHHS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKIIUU

5.4

5.5

Teopust anekTposnTHdecKod auccounanuu. KaTuoHbl, aHHMOHBI. OJEKTPOJIUTHI U
HeaIeKTpoauThl. CUiibHBIE U clladble 3JeKTPOauThl. CTeneHb AUCCOIHauU
Peakuuu nonHoro oomMeHa. Y cioBus IpOTEKaHUs peaklini HOHHOTO 0OMEHa, MTOJIHbIE
U COKpaIlCHHbIE HOHHBIE YPABHEHUS PEaKLIUH

XUMHS U OKpY>KaroIlas cpenia

6.1

6.2

6.3

BemectBa u Marepuansl B IOBCEIHEBHOM JKM3HHM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUECKUX peakiuii B 1abopaTtopun u ObiTy. IlepBas
IMoMouib IMpru XUMHUYCCKUX OXKOrax U OTPaBJIICHUAX

XVMHYECKOE 3arpsi3HEHUE OKpy»Karollel cpeabl (KUCIOTHBIE MOXKIH, 3arpsi3HEHUE
MOYBBI, BO3J1yXa M BOAOEMOB), cmocoObl ero mnpexoTBpamieHus llpexenbHas
nomyctumasi  kKoHueHtpanus BemectB  (IIJJK). Ponp xumum B perenun
HKOJIOTHUECKUX MpoliieM. Y cuiieHne MapHuKoBoro 3¢ dekra, pa3pyiieHre 030HOBOTO
cnost

[Ipumenenue cepsl, azota, Gocdopa, yriaeposa, KpeMHUS U UX COCTUHEHHUHN B OBITY,
MEJIUIIMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3sicTBe. IIpuMeHeHne MeTayuioB U
CIUIaBOB (CTajb, YyTyH, AIOPATIOMUHUNA, OpOH3a) B OBITY M MPOMBIIIIEHHOCTH HX
coeauHeHuil. TloHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl X OT
KOppO3Uu




[TpupoaHbIE ICTOYHUKH YTIJIEBOIOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI

64 ux nepepadoTku (OeH3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX

65  Yrieponma (MeraH, 3TaH, YTUJICH, AllCTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAsI KHCIIOTA).
[TonaTue o OGMONOrMYECKH BaXKHBIX BEIIECTBAX: JKHpPax, Oelkax, yriaeBogax — U MX
POJIH B )KH3HH YEJIOBEKA

7 Pacuérer:

7.1 | mo dhopmynaM XMMHUYECKUX COCITUHCHUN

7.2 | macchl (MaccoBO#) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3  T0 XMMHYECKHUM ypaBHEHUSIM




YYEBHO-METOANYECKOE OBECIHHEYUEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienue»

» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

9 KIIACC

1. B momomis mkonpHOMY yuutento. M. FO. I'opkoBenko «Iloypounsie pa3pabOTKu 110
xumun K yaeonukam: O. C. 'abpuensina; H. . Conuna, M. I1. Canuna; I'. E. Pyn3utuca, O©.
I'. ®eapnmanay» 9 knacc. «Bako», Mocksa 2005 r.

2. B nomomrs abutypuenty. O. C. 'abpuensa, U. I'. Octpoymo «Xumusy». [Tocodue mmst
IIKOJILHUKOB CTapIuX kiaccos u nocrynatomx B BY3s1. JIpoda, Mocksa 2005 r.

3. B momomis aburypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». s
IIKOJILHUKOB CTapIIuX KjaccoB U nocrynaroumx B BY3s1. TeopeTrueckue 0CHOBEI.
Bomnpocsr. 3amaun. Tectsl. [lox penaknueit npodeccopa P. A. Jlununa 3 — e uznanue,
ucnpasieHHoe. /poda, Mocksa 2004 r.

4. T'abpuensan O.C. IIporpamma kypca xumuu Jyist 8-11 kitaccoB 00111e00pa3zoBaTEIbHBIX
yupexaenuit. — M.: JIpoda;

5. Xumus 9 knacc: yueonuk / O. C. I'abpuensa. — 7-e u3z. npepad. — M. : Ipoda — 2019 1.
319, [1] c. un. (Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

6. 'a6puensu O.C. M3yuaem xumuto B 9 ki1.: quaaktudeckue matepuaisl / O.C. ['abpuensH,
T.B. CmupHoBa. — M.: biuk miroc

7. I'abpuensu O.C., BuckoOoitnukosa H.II., fmykoBa A.B. HactonbHast KHUTa yuuTess.
Xumus. 9 ki1.: Metoauueckoe nocodue. — M.: JIpoda;

8. I'abpuensa O.C., Pynos H.H., Tonkynos B.M. Xumuyeckuii SKCriepuMeHT B MIKOJIE. 9
kiacc. — M.: lpoda

9. MunucrepcTBo obpazoBanusi Poccuiickoit @enepauuu. [IporpamMmer 1t
00111e00pa3oBaTeNIbHBIX YupexaeHUH. Xumus 8 — 11 kiacchl. -3-e u3/1aHue, CTEPEOTHITHOE -
Mocksa; [Ipoda, 2002 r. (cTp. 26 — 37).

10. Pabouas nmporpamma. Xumusa k YMK O. C. I'abpuensna Jlabupunt. py. U3natenscTBo
"Bako" 2016 1.

11. ®enepanbHOro KOMIIOHEHTA IOCYIapCTBEHHOTO CTaHAapTa 0011ero oopa3zoBaHus Mo
xumuu (Yactes 1. OcHOBHOE 00111€€ 00pa3oBaHue) /i1 OCHOBHOM 00111e00pa3oBaTeIbHOM
IIKOJIbl B COOTBETCTBHH C CYIIECTBYIOLIEH KOHIENINEH XUMHUUECKOTO 00pa30BaHMsl.

12. Xumust: 9 kiiacc: KOHTPOJIBHBIC U TTPOBEpOUHBIC PaboThl K yueOHuky O.C. ['abpuensna
«Xumus. 9 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Yuiakosa u ip. — M. : [lpoda;

13. Xumus 9 knacc: yaeonuk / O. C. I'abpuensia. — 7-e uza. npepad. — M. : [Ipoda — 2019 .
319, [1] c. un. (Poccuiickuit yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knacesl. CripaBouHoe oco6ue. ABTop — coctaButensb A. E.
Haconoga 10 — e uznanue, crepeoruntoe. Jpoda, Mocksa 2007 .
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