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INOACHUTEJIBHASA 3AITMCKA

[Iporpamma o XMMHH Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTPaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE deaepalbHON
paboueii mporpaMMbl BOCIUTAHHS U ¢ YIETOM KOHIEIIUH TPENoIaBaHus y4eOHOTO TpeaMera
«Xumusi» B 00pa3zoBaTesbHbIX opranuzanusax Poccuiickoit denepanuu.

[IporpaMmMa mo xumuu naéT MpeEACTaBICHHE O LesIX, oOmieil crpareruu oOydyeHus,
BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYEOHOrO MpeIMeTa, YCTaHABIMBAET
o0s3aTenbHOEe MPEIMETHOE COJEp)KaHUE, MpelycCMaTpUBaeT paclpeielieHue ero Mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejlaM U TeMaM MPOTPaMMBbI 110 XUMUHU, ONPEACIISIET KOTUYECTBEHHBIC
M KayeCTBEHHbIC XAPAKTEPUCTUKU COJECP)KAHMS, PEKOMEHIYEMYIO IIOCIEJ0BATEIbHOCTD
W3YYCHUS XUMHUU C YUIETOM MEKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroImuxcs, ONpeaeisieT BO3MOKHOCTH IIpeaMeTa JIst
peaym3anyu TpeOOBaHUI K pe3ysibTaTaM OCBOSHUS OCHOBHOW 00pa30oBaTEIIbHON MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl, a TakKe TpeOOBaHHH K pe3yabTaTaM 00yueHUs] XUMHUH
Ha YpOBHE IIeJIeM W3y4YeHUs TpeJAMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMUU CIIY)KHT OCHOBOU JUIsl (JOPMUPOBAHUS MUPOBO33PECHUS 00YUAIOIIETOCS, €T0
MPEJICTABICHUI O MAaTepUAIBbHOM €IHMHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUpPYEMbIE XUMHEH
MIPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss TriI00anbHBIX MPOOJIeM YCTOWYMBOTO pPa3BUTHUS UEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenue xummu:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEH JIIi CaMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111ei 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIILICHUS U TBOPUYECKUX CIOCOOHOCTEN 00yUYaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW JKU3HM, Tak U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOABI U YETIOBEKA, SIBJSIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAy4YHBIM
3HAHUSIM, K TIPUPOJE, K 4YEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE 0Opa3oBaHHE
00yYaromXxcsl.

JlanHble HampaBlieHUsT B OOyUYE€HUU XUMHUHM 00€CreyrBaroOTCs crenupuKon coaep kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTarie e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsS OPUEHTHPOBAH HAa OCBOCHHE
00yJaroNMMHUCS CUCTEMBbI TIEPBOHAYAIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTAaHMUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coiepkaHusl MPOTPaMMbl IO XUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. CoaepaHue CKJIAAbIBAETCS W3 CHUCTEMbl MOHATHH O XHMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEILHOIO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETHUECKHUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUs O CTPOEHUU aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUH 00 IEKTPOTUTHYECKON TUCCOLUAIINY BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PacCMATPUBAIOTCA Ha OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (aKTOB, Pa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBINOJIHASA (YHKIHUU OOBACHEHHS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoenne mporpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBIAIONIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW IIPUPOJBI,
LIEHHOCTHOT'O OTHOIIIEHUSI K HAYYHOMY 3HAaHUIO U METO/aM [103HaHUA B Hayke. V3yueHue xumMun
IPOMCXOOUT C MPUBJIEUCHHMEM 3HAHUH M3 paHee MH3YYEHHBIX Y4YeOHBIX IPEAMETOB:
«Oxpyxaromuii Mup», «buomnorus. 57 knaccb» u «Pu3uka. 7 Kiacey.

[Ipu n3yuyeHur XUMHM IPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IIPAKTUYECKON EATEIBHOCTH YEIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbI. 3ajjauya y4eOHOIro mpeiMeTra COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XMMHUYECKUX 3HAHUH — BaXKHEWIIMX (DaKTOB, MOHSATHIA, 3aKOHOB M TEOPETHUECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B
IPUOOILEHNHU K HAyYHBIM METO/AAaM IT03HAHUSA [IPU U3YYEHUH BEIIECTB U XMMHUECKUX PEAKIIHi, B
GopMHpOBAaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHMH B YydeOHO-
[IO3HABATEJILHON U y4yeOHO-UCCIIEJ0BATEIbCKOM AEATEIbHOCTH, OCBOCHUH IpaBuil 0€30I1aCHOIO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipu W3y4eHMH XMMHH Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpPOBaHME MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTHU, TOTOBOH K camM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHITHUIO DELICHWH, CIIOCOOHOM aaanTUpoBaThes K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJICHHOCTh OOYYEHHUS Ha CUCTEMaTHYecKoe NpuoOIieHue oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHMS,
(bOopMHPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieueHue YCJIOBHM, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OO0YYarOIIMMUCS OIbITa
pa3sHOOOpa3HOM NEesATETbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIIOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHHUBEPCAIbHOE 3HAUEHUE U1 Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— (hopmupoBaHue o01eH QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OIIEHMBATh SIBJICHMS OKPYKAIOLIEro MHpa, UCIOIb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MNPU H3YYEHUU XUMHMM, NPUMEHATh HMX MpPH pEelIeHUH NpodiieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (hopMupoBaHue y o0ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMAHUS LIEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM SKOJOTMYECKH LeJIecoo0pa3HOro MOBEACHUS B OBITY U
TPYZAOBON [JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH NPUPOAHON
cpeabl;

— pa3BUTHE MOTUBALMU K 00yUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIEeYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JAaJbHEHUIIero 00yueHHs.

OO1iee ynciio 4acoB, OTBEACHHBIX JJI1 M3yYEHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/)KAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHBIC XMMHYECKHE IOHATHA

[Ipeamer xumuu. Ponb XMMHMM B >KM3HH 4YelOBEKa. XMMHsS B CUCTEMEe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BEIECTB. ArperaTHoe cocTosiHue BeuiecTB. Ilonstue o
METO/ax MMo3HaHMs B XUMuU. YncTele BemecTBa u cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI U MOJIEKYNIBl. XHUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB.
ITpocTele U c0XKHBIE BeneCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX D3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYIISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Moabs. MonspHas macca. B3auMOCBsI3b KOIMYECTBA, MACCHI U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

dusnyeckue U XMMHUYECKHE SBICHMS. XHUMUYECKas peakuus M €€ IPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYNOM, MmpaBuiIaMHu paboThl B J1aOOPAaTOpUU U MpUEMaMU
oOparmeHusi ¢ 1abOpaTOpHBIM O0OpPYJAOBaHUEM, WU3YYCHHE M ONHMCAHHE (PU3MUYECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BELIECTB, Ha00IeHHe (PU3NYecKHX (TIJIaBJIeHUe BOCKA, TasHUE JIb/a,
pacTupaHue caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpPEHUE CBEYH,
IPOKAJIMBaHUE MEJHOMN MPOBOJIOKH, B3aMMOJEHCTBHE MeJla C KMCIOTON) sIBIICHUM, HaOro1eHue
U ONHCAHME TPU3HAKOB MPOTEKaHWs XMMHUYECKUMX peakuuil (pa3joxeHue caxapa,
B3aMMO/ICHCTBHE CEpHON KUCIOTHI C XJIOPUIOM Oapusl, pasnioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (II), m3ydenume crnoco6oB
pasjieleHuss cMecell: C IOMOIIbI0 MarHura, (UIBTPOBAHWE, BbIMAPUBAHME, IUCTHIUIALNUA,
xpomaTtorpadus, TpPOBEIEHHWE OYHUCTKU TIOBAapEHHOM COJM, HAOIIOJeHHEe | OIMCaHUE
pE3yJbTaTOB IPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl, CO3JaHHE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaHeiilue npeacraBuTe 1 HEOPraHU4eCKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucnopon — 31€eMEHT M IIPOCTOE BEILECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nueckue 1 XMuMUYeCKHUe CBOMCTBA (peakuu rOpeHus).
Oxcunpl. Ilpumenenune xucnopona. CrocoObl MOMyYeHHMsS KHUCIOpojAa B JabopaTopud H
npoMblnuieHHOCTH. KpyroBopor kucinopoaa B mpupone. O30H — auioTponHas Moaudukarus
KHCJIOPOAA.

TemnoBoit 3ddexT XuMHUUEeCKONW peakiuH, TEePMOXUMHUYECKHE YpPaBHEHMs, HK30- U
OHAOTEPMUYECKUE peaKkUUH. TOMIMBO: Yrolb M MeTaH. 3arpsA3HEHHME BO31yXa, YCHIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopona B NPUPOJE,
buznyecKkne 1 XuMUYEeCKHe CBONCTBA, IPUMEHEHHE, CITOCOOBI osyueHus. KucioTsl u comu.

MossipHblii 00bEM ra3oB. Pacuérsl 0 XUMUYECKUM YPABHEHUSIM.

®dusnueckue cBoWcTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacklmiennsle u
HEHACBILICHHBIE pPAcTBOPbI. PacTBOpMMOCTH BellecTB B BojJe. MaccoBas [0Ji1 BELIECTBA B
pacTBope. XHUMHYECKHE CBOMCTBAa BOAbl. OCHOBaHMSA. Poib pacTBOpPOB B MPHUPOJAE U B JKHU3HU
yenoBeka. KpyroBopor Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccupukanus Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oxcumos:
coyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpa3ytomue. HomeHnkmarypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Knaccudukamuss OCHOBaHMIA: WIENOYM ¥ HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHuil. @PU3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBAHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciot. @undeckue U XUMHUECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamwioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkiarypa coseil. @u3zndeckue U XUMUYECKHE CBOMcTBa cosieil. [lomyuenue
coJIe.

['eneTnyeckas CBsA3b MEXAY KlacCaMi HEOPraHUYECKUX COCIUHEHMI.

Xumuueckuii 3kcnepumenm:

KaueCTBEHHOE OIPEEIICHNUE COJEPKaHUsl KUCIOPO/Aa B BO3/yX€, MOJIyYeHUE, COOMpaHUE,
pacro3HaBaHME M HM3y4€HHUE CBOICTB KHUCIOpOJa, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHMS U NPEKpallleHUs TOpeHus (1oxapa), 0O3HaKOMIIEHHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHUE HMX CBOWCTB, IOJydyeHUe, coOUpaHHe, paclo3HaBaHHE HU
M3y4eHue CBOMCTB Bojaoponaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmeau (II)
(BO3MOXHO HCIIONB30BaHKUE BUAEOMATEpUAIoOB), HaOMoIeHne 00pa3I0B BEIIECTB KOJINYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IMYHOM pacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHON MaccOBOM JoJied pacTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTa/ulaMH (HaTpueM M KajblueM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBaHUE OOPa3[0B HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKPAaCKM MHAMKATOPOB B PACTBOPAaxX KHUCIOT U ILIEIOYEH, M3ydyeHue
B3aumojeiicteus okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeTalllaMH,
peakuuii HEUTpanu3aluu, IOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a1a4 110 Teme «BaxuHeinmme
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

Iepuonuyeckuii 3akon u Ilepuoanyeckasi cucrema xummu4deckux sjiementos /. U.
MenpeneeBa. Ctpoenne aToMoB. XuUMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBple TOMBITKH KIACCU(PUKAIMA XUMHYECKHX »dyeMeHTOB. [loHsaTue o rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3axkoH. Ilepmoanueckas cucrema XuMH4Yeckux odnemeHtoB JI. H.
MenneneeBa. Koporkomepuonnas u anmuHHomnepuonHas ¢opmel [lepuogudeckoid CHUCTEMBI
xumuueckux snemeHTtoB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHA CMBICH
MOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOIA U TPYIIIILI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbBIX siaep. W3oromsl. Onektponsl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBBIX 20 XUMUYECKUX AJeMeHTOB [lepuonndeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHUMHUYECKOTO DJIEMEHTAa IO €ro IMOJOXKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUsI paInyca aTOMOB XMMUYECKUX IEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepnoguyeckoro 3akoHa u lleproauyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (nonsipHas u HeMnoJIsipHasi) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUUECKHUX 3J1eMEHTOB. IOHHAas1 CBA3b.

Crenenp  okucneHus.  OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  [Iponeccsl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

W3y4YeHHE OO0pa3IOB BEIIECTB METAJUIOB M HEMETANIOB, B3aWMOJCHCTBUE THUAPOKCHUAA
LMHKAa C pacTBOpPamMH KHUCJIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WIIHOCTPUPYIOIINUX TPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIHI (TOpEHUE, PEAKLIUU PA3JIOKEHHS, COSTUHEHUS ).

Meostcnpeomemmnvwie ceazu



Peanuzanus MeXNpeaAMETHBIX CBA3EH NpPU M3YYEHUU XMMMHU B § Kjlacce OCYLIECTBIISETCS
4yepe3 MCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATUH, TaK U IOHATH,
ABJIAIOIIUXCSI CACTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOwe ecTecTBEHHO-HAy4Hble IOHATUA: HAay4HbIM (akT, rumoresa, Teopus, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  HEpUOAMYHOCTh,  HAOMIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

@dusuka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
pPaMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pu3MuecKue BENWYHMHBI, €AWHUIBI HU3MEPEHHs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, aprxanue, buocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE IOPOAbI, IOJIE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKMs

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xuMuyeckux »dieMmeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoaudeckoii CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3H. THUIBI KPUCTAIIIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEMIETKM M BHJA XUMHUYECKOU
CBSI3U.

Knaccupukanus ¥ HOMEHKIATypa HEOpPraHHMYECKUX BelIecTB. XMMHUYECKHE CBOWCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUM, FeHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Krnaccudukanys XuMU4eCKUX peakiui Mo pa3ndHbIM MpHU3HAKaM (110 YHUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BELIECTB, MO TEMIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHS XMMHUYECKUX 3JIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHUIO KaTajau3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[lonste o ckopoctu xumuueckoi peakuuu. IlonsTue 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIXx peakuusx. Ilonsatue o
karanuze. lloHsarne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HAa CKOPOCTh
XUMHUYECKON PEAKIMH U NOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, SJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBICHHE YpPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOIO OalaHca.

Teopust 2AEKTPOIUTUUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHUCCOIMAllMM BEUIECTB C pPa3jMYHbIMH BHJIaMU XHMHUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHoro oomeHa. YcinoBHsl MPOTEKAaHUs peaklMii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWI M COJEW B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenn.

O3HAaKOMJIEHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYeCKHUX BEIEeCTB —
METAJUIOB M HEMeTauloB (rpadura M anMasa), CJIOXKHBIX BEIIECTB (XJOpUIa HaTpus),
HCCJIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHMHUYECKON peakuuu OT BO3JCHCTBHUS pa3iHYHBIX
(bakTOpOB, HCCIIEAOBAHHE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOLHUAINU
KHCJIOT, IIeJIo4Yed M cojed (BO3MOXKHO HCIOJIb30BaHUE BUIEO MAaTEpUANIOB), MPOBEJCHHE
OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHMUs peakiuii MOHHOro obOMeHa (oOpa3zoBaHME
ocajika, BBIJCICHHE Tra3a, OOpa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOpEHHE, PEaKLHUU pa3IOKEHUs, COECIUHEHUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C IOMOILIBIO KAYECTBEHHBIX pEaklUi Ha HOHBI,
pelleHne SKCIepUMEHTaIbHBIX 3a/1a4.

HemeTtaJjuibl u MX coeiMHEHHSA

OOmiass xapakTepucTHUKa rajoreHoB. OcCoOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHbIE
crernieHd okucieHus. CTpoeHne W (PU3MYECKHE CBOMCTBA TMPOCTHIX BEIIECTB — TIaJOTCHOB.
XUMHYEeCKHEe CBOWCTBAa Ha MpUMeEpe XJopa (B3aUMOJEHCTBHE C MeTallJlaMH, HEMeTalllaMH,
miesouyamu).  Xnoposogopod. ConsiHas KHMCIOTa, XUMHUYECKHE CBOICTBa, IOJIy4YEHHE,
npuMeHnenue. JlelicTBue xjaopa v XJI0pOBOJOPO/ia HA OPraHU3M desioBeKka. BaxHeime XJ1opu/isl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrtepucTrka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe M (PHU3MUECKUE CBOICTBAa MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMKM KUCIOpOa U cepbl. XMMHUYECKHUE CBOWMCTBA
cepel. CepoBOJOPOJ, CTpoeHHE, (U3NYECKHEe M XHMUYeCKHe CBOWCTBA. OKCHIBI Cephl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUIOB. CepHasi KucOTa, PU3NYECKHUE M XUMHUYECKUE CBOWCTBA
(oOme Kak MpPENCTaBHTENs Kilacca KUCIOT M crnenupudeckue). XUMHYECKHE PEaKIHH,
JeKale B OCHOBE IPOMBINIICHHOTO CHOCc00a MONydyeHUsi cepHOM KHUCIOThl. [IpumeHeHHe
cepHoii KucI0Thl. COJIM CepHOI KUCIIOTHI, KaYeCTBEHHAsI peakiys Ha cyib(ar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUH B TMpupoae. XHUMHYECKOE 3arps3HEHHE OKpYXKalllehd cpembl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JIOKIHU, 3arpsi3HEHUE BO3JlyXa M BOJOEMOB), CHOCOOBI €ro
MPEIOTBPALLCHHSL.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBbIE CTETMEHH OKHUCICHUA. A30T, paclpocTpaHeHHe B Mpuponae, (GU3NYECKUE Hu
XUMHUeckHe cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro GU3NYECKUE U XUMUYECKHUE
CBOICTBa, Mony4yeHue u npuMeHeHue. Conu aMMOHHUS, UX PU3NYECKHE U XUMUYECKUE CBOICTBA,
npuMmeHeHre. KauecTBeHHas peakuds Ha MOHBI aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOIy4YeHHE,
¢u3nueckue M XHMMHUYECKHME CBoOilcTBa (0OlIMe Kak NpeACTaBUTeNs Kiacca KHUCIOT U
cneunduyeckue). Mcnoab3oBaHue HHUTPATOB M COJICH aMMOHHS B KayeCTBE MHUHEPaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3JyXa, MOuYBbl M BOA0EMOB). docdop, amtoTpornHble MOIUPUKALIH
docdopa, puznueckue u xumuueckue corctBa. Okeun docdopa (V) u pocdopHas kuciora,
¢u3nueckue M XUMHUYECKHE CBOMcTBa, monydeHue. Vcmonb3oBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIECHHUS. YTJEepo/, aJlJIOTPOIIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHE B
npupoe, Gpusnueckue 1 XUMU4eckrue cBoiicta. Axcop6uus. Kpyropopot yriepozaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHe CBOMCTBA, JEUCTBHE Ha KMBBIE OPraHU3MBI,
MOJIydeHUEe U TpPUMEHEHHEe. DKOJIOTHYeCKHUe MpobeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a T100aIbHOTO MOTEIUIeHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YroibHas KUCIOTa U €&
COJM, WX (U3MUECKHUE M XUMHUECKHE CBOMCTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmomb3oBanme  kapOoHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaKk O COEIMHEHUSX yriepoia
(MeTaH, 3TaH, JTWUJIEH, AaleTUJIeH, ATAaHOJ, TJHMIEPHH, YyKCycHas Kkuciora). [IpupoaHbie
HCTOYHUKU YIJIEBOJAOPOJOB (Yrojb, HPHUPOAHBIM Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUIEHHOCTH. [IOHATHE O OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU YeloBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuwnii, ero ¢usmvyeckne M XHWMHUYECKHE CBOWCTBA, TOJIYYCHHE W TPUMEHEHHE.
Coenunenuss kpemHuss B mpupoge. OOmme mnpencraBieHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOU kucioTe. CUITMKATHI, X UCIIOIH30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHemme



CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii 3kcnepumenm:

u3yueHne o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKUUi Ha XJIOPUA-HUOHBI M HAOJIO/JEHUE NMPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpakaromue (GU3NIYEeCKue U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEpUaAIOB), O3HAKOMIIEHHWE C 00pasliaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HaKOMJICHHE ¢ o0pasuamMu cepbl U €€ COeIMHEHHSMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTepHUaoB), HaOJIOJeHHe TMpolecca OOyriuMBaHUs — caxapa IO  JEeHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yUYeHHE XUMHUECKUX CBOICTB pa3z0aBlIeHHON CepHOU
KHCJIOTHI, TIPOBEJICHUE KAaueCTBEHHOM peakiuu Ha cyinb(daT-WOH U HaONIO/eHUE MpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOWCTBaAMM a3oTa, (ocdopa U UX coenuHEHHN
(BO3MOKHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX U (HOCHOPHBIX YIOOPECHHH,
[OJlyueHUe, coOMpaHue, pacro3HaBaHUE U H3YYEHHME CBOICTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdar-uOH U HU3YYeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHNE BUJCOMATEPHANIOB), U3y4YEHHE MOJIENel KPHUCTAUIMYECKUX PEHIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCOpPOIMH pPACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTUBOTrasa, MojyuyeHue, coOupaHue, pacino3HaBaHue
U M3y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJCHHE Ka4eCTBEHHBIX PEaKIMidi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMIIEHHE C NPOLyKUHUEH
CUJIMKATHOM INPOMBIIIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4d 10 Teme «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COCANHEHUS

OOmiass xapakTepUCTHKAa XHMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxkenus B [lepuonnueckont cucteMe xumuueckux sneMentoB . . Menaeneesa u crpoeHus
atoMoB. CTpoeHue MeTaioB. Meramuyeckass CBS3b M METAUIMYECKAs KPHUCTAJUIMYECKas
pemérka. DJIEKTPOXUMHUYECKUI psA HanpsoKeHUH MeTauioB. PU3MyYecKue M XHUMUYECKUE
cBoiicTBa MeTayuioB. O01Me crnocoOb! noyiyueHus: MeTauioB. [IoHsATHE O KOPPO3UM METAJIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTaib, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTamibl: onoxeHue B [lepruoanueckon cucTeMe XMMUYECKUX 3JIEMEHTOB /.
H. MenpneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XUMHUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kayus). OKCUIbl U TUAPOKCUBI HAaTpUs U Kanus. [IpumeHnenune
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[IlerouHO3eMENBHBIE METAUIBI MarHuii M KaublUMW: noJIokeHue B llepuogmueckoin
cucreMe XUMUYecKux djieMeHToB JI. M. MeHaeneeBa, CTpoeHHE UX aTOMOB, HaXOXKICHUE B
npupozae. PU3NYecKue U XMMUYECKHE CBOMCTBA MarHusl U Kajiblud. BaxkHenmme coearuHEHUs
KaiblMs (OKCUI, THIPOKCH, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuil: nosiokeHue B Ilepuonnueckoil cucreMe xuMuyeckux snemeHTtoB J[. M.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJAeHUE B Ipupoae. Pusznyeckue U XMMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/Ia AITFOMUHUS.

XKenezo: mnonoxenne B Ilepmonmyeckoi cucreme xumuyeckux osinemeHtoB [l U.
MenneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMAYECKHE CBOMCTBA
xkene3a. Oxkcupnsl, Tuapokcunsl u conmu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MIOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIGHHE ¢ OOpa3llaMH METAIJIOB M CIUIAaBOB, MX (U3UYECKUMHU CBOICTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNBb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAJIbLUS U HATPUs ¢ BOJON (BO3MOXHO HCIIOJIH30BaHUE
BUJICOMATEPHUAIIOB), HCCIEJAOBAHUE CBOMCTB KECTKOM BOABI, MIpolEecca TOPEHUs >Kele3a B



Kucimopone  (BO3MOXKHO — HCIIONB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHusl, Kajblus, aJIOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), memm (II), HAGmrOIEHWE W ONMKMCAHKME MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U Kablus (BO3MOXHO HCIIONB30BAaHKUE BUACOMATEPUATIOB), UCCIIECIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U TUAPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/a4 110
TeMme «BakHeWImne MEeTallyIbl U UX COCIMHEHUS.

XuMHUS ¥ OKpPY:KaI0IIas cpeaa

BemectBa u Marepuansl B MOBCEJHEBHOM KU3HU yesoBeka. bezonacHoe ucnosb3oBaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. [lepBas momMolmp Npu XHMHUYECKHUX OXOrax u
OTpaBJICHUSX.

XuMUYecKoe 3arps3HeHHe OKpyKarolen cpebl (MpeaenbHas TOMyCcTUMas KOHIIEHTPalUs
BeecTs, gaiee — [1J1K). Poxb xumuu B perieHnu 9K0I0rnIecKux mpooieM.

Xumuueckuii Ikcnepumenm:

M3y4yeHue o0pa3ioB MaTepHaAIOB (CTEKIIO, CIIJIAaBbI METAIIOB, IIOJTUMEPHBIC MaTEPHAIIBI).

Meoswcnpeomemmnunie ceazu

Peanuzarust MexnpeMETHBIX CBA3EH NMPHU M3YYCHHH XMMHUU B 9 KJ1acce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATUH, TakKk U TOHSTHI,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAy4YHbIH (akT, THUIOTEe3a, 3aKOH, TEOpHs,
aHajgu3,  CHUHTE3,  Kiaccupukauusi,  IMEPUOJAUYHOCTh,  HAOJIOJCHHE,  SKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJJIGKTPUYECKUH 3apsil, MPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDIICKTPUKH, (DOTOITIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHHUE BEIIECTBa, T'as,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MYecKre BETUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢ortocuntes, npixanue, O6mochepa, sKocucTeMa, MUHEpalbHbIE yT00peHHs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpadbl, TOpPHbIE TMOPOMABI, TMOJE3HBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOTO 0OLIEro oOpa3oBaHMs
JOCTUTAIOTCS B X0JIe O0YYECHHUsI XUMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEIBHON JESITEIHbHOCTH B
COOTBETCTBUM € TPAJAMLHMOHHBIMA  POCCHUMCKMMH  COLMOKYJIBTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMH B OOIIECTBE NMpaBHJIaMH U HOPMaMHU TOBEACHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALUN 00YYarOIUXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPMEHTALMN M PACIIMPEHHUE OIBITA ACIATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1)IaTpMOTHYECKOI0 BOCIIUTAHMA !

LIEHHOCTHOT'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY U Hay4HOMY
HACJIeIMI0, NOHUMAaHMs 3HAYeHHUs XMMHUYECKOM HAayKd B JKM3HM COBPEMEHHOIO OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHON MH(pOpManueil O MepefoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 YCTpoWcCTBe
MHpa 1 00IIeCTBa;

2)rpaXIaHCKOI0 BOCIIUTAHMSA:

[IPEJICTABICHUS] O COLMAIbHBIX HOpPMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHHUKaTHUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO II0JIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM AEATEIbHOCTU IPU BBINOJIHEHUH Y4e€OHbIX, IO3HABATENIbHBIX 3a/1ad,
BBIMIOJJHEHUM XUMHYECKUX OSKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce 3TOW y4yeOHOM esTeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJIEHHME M TOCTYNKH CBOMX TOBapHUINEH C MO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOI0 MO3HAHMSA

MHUPOBO33PDEHUYECKUE  NPEICTABICHHA O  BEIIECTBE M  XMMHMUYECKOM  PEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKHM U COCTABIISIOIIME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW  KapTUHBI MHUpA, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJAbI, B3aUMOCBS35IX YEJIOBEKa C MPUPOIHON Cpeoi, o ponu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATENIbHbIE MOTHUBBI, HAINPaBJICHHbIE HA IOJIY4YEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoauMBble Uil OOBSCHEHMsS HaOJI0JJaéMbIX IPOLECCOB W SBJICHMUH, IO3HABATENbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JMTEPaTypOH, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

MHTEepeC K OOyYeHHIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHOW W HUCCIIENOBATEIbCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) (popMUPOBAHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3/I0pOBbIii 00pa3 >KHU3HHM, OCO3HAHUE IOCIEACTBHI U HENpHUITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJNIeHUsI ajJKOrojsl, HAPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOIOICHHUS
npaBwyl 0€30MacHOCTU MpH OOpallleHWH C XUMHUYECKHMMM BEIIeCTBaMU B OBITY M peajbHOU
YKU3HU;

5)TPpy0BOro BOCIIMTAHHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil u Tpyaa pa3InyHOro poja, yBaKeHHe K
TpyAy W pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
IOPEIMETHBIX 3HAHMH 10 XHMMHUHM, OCO3HaHHBIH BBIOOP WMHIUBUAYAJIBHONW TpPAacKTOPUHU



IPOJOIDKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,

OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIHOW NMpo(hecCHOHAIBHOW NESTENbHOCTH H

pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpese;
6)9K0JIOrHYeCKOro0 BOCIIUTAHUSA:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAHHE LIEHHOCTH 3/J0pOBOI0 M 0e30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXHMUYECKOMY 3J0POBBIO,
OCO3HAHME IIEHHOCTH COOJIIO/ICHHSI TIPaBMJI 0€30MaCHOTO MOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 310POBbIO U KU3HU JIIOACH;

CIOCOOHOCTH TPUMEHSTH 3HAHUSA, MOJy4YaeMble NMPU H3YYCHHUH XUMHUH, IS PEIICHUS
3a[a4, CBSA3aHHBIX C OKPY)KAIOIIEH MPUPOAHOM CPENOH, UIsl IOBBILICHHS YPOBHS dKOJIOTHYECKOU
KYJIBTYpBl, OCO3HaHUA TIIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTeH MX peuieHus
IIOCPEACTBOM METOJIOB XMMHMH, SKOJIOIMYECKOTO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM IPAKTHKE.

METAINIPEJMETHBIE PE3YJbTATDBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBIICISIOT 3HAYMMBIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUNOTe3a, (akT, cucrema,
IIPOLIECC, KCIEPUMEHT U JPYroe.), KOTOPBIE UCIIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3THX IPEIMETOB (OPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOW HAayyHOW KapTUHE MMpa, U YHHMBEpCaJbHbIE yueOHblE JNeWCTBUS (IIO3HABaTENbHBIE,
KOMMYHHUKATUBHBIE, PETyISTHUBHbBIE), KOTOpble oOecrneynBaioT (pOpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YueOHbIE 1eiiCTBHA

Ba3oBbie Joruyeckue aeiicTBus:

YMEHUsI HCIOJI30BaTh MNPUEMBI JIOTHYECKOTO MBIIUICHUsS IIPM OCBOCHUU 3HAHUM:
pacKphIBaTh  CMBICA XMMHUYECKMX MOHATUH (BBLAETIATH MX XapaKTepHble MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C APYTUMHU MOHSTHUSIMM), UCIIOJIB30BaTh MOHATUS JUIsI OOBSICHEHUS
OTJENbHBIX (DaKTOB W SIBICHUH, BBIOMpAaTh OCHOBaHMS W KPUTEPUHU Ui KIACCUPUKAILIMH
XUMUYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUH, YCTaHABINBATh IPUYMHHO-CIICICTBEHHBIC CBA3U
MEXIy 00BEKTaMU U3YYEHUs, CTPOUTH JIOTUYECKHUE PacCyKICHUs (MHIYKTHBHbIC, IeTyKTHBHBIE,
10 aHAJIOTHH), A€JIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHUE NMPHUMEHATh B INpOLEecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJENH, HUCIOJb3yeMble B XUMHUH, NpPeoOpa3oBbIBaTh IIHPOKO
IpUMEHSIeMble B XUMHUHM MOJIENIbHBIE MPEACTaBICHUS — XUMUYECKHI 3HAK (CHMBOJ 3JIEMEHTA),
Xxumuueckass (opMylia M ypaBHEHHE XHUMHUYECKOW peakuuu — TpU peUleHHH Yy4eOHO-
MIO3HABATENIBHBIX 3a1ad4, ¢ Y4YETOM OTUX MOJEIBHBIX IIPEACTABICHUNM BBIABIATE WU
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK H3Yy4a€MbIX OOBEKTOB — XMMHUYECKUX BEIIECTB
XUMHUYECKHX DPEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CJIEICTBEHHbIE CBSA3HM U
MIPOTUBOPEYMS B N3yUaEMBIX MPOIECCAX U SABJICHUSIX.

ba3oBble ucciienoBaTebCKe 1eiCTBUA:

YMEHHE MCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHUSA, a
TaKkKe B KadecTBE OCHOBBI JUIsI (OPMHPOBAHMS THUIOTE3bl 10 MPOBEPKE MPaBHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

npuoOpeTeHne OIbITa MO IJIAHUPOBAHUIO, OPTraHU3allMd U MPOBEACHUIO YUYCHHMUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJI0OM MpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS M BBIBOJBI IO pE3yJibTaTaM IPOBEAEHHOTO OIIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOesIaHHOM padoTe.

PabGora c undpopmanmei:

yYMEHUE BbIOUpPaTh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATh MH(MOPMAIIUIO PA3IUYHBIX BUOB
U (popM mpeacTaBICHUS, TOIYYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAS JIUTEpaTypa



XUMHUYECKOTO COJIEpKaHUs, CIpaBOYHbIE Mocodus, pecypcsl HHTepHeTa), KpPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE MPUMEHATh Pa3IU4Hble METO/Ibl U 3aIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOIIMX JaHHbBIX, HEOOXOIUMBIX IS BHIMIOJIHEHUS YUeOHBIX U MTO3HABATEIbHBIX 3a7a4
OINpesieNIEHHOr0 TUIa, NPUOOpPETeHHE OMNbITa B 00JACTH HCHOJIb30BaHUSA HH(GOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJaJIeHUE KYJIbTYpO aKTHBHOI'O MCIIOJIb30BAHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY IpeICTaBICHUS
uHGOpPMALUK M WUIIOCTPUPOBATH pEIIaeMble 3aJa4l HECIOKHBIMU CXEMaMH, TUarpaMMami,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh W AHAJIM3MPOBATh B IIpolecce yueOHOH U HccienoBaTeabCKON
JeSITeIbHOCTH UH()OPMAIIHIO O BIMSHUU IPOMBIIIJICHHOCTH, CEIBCKOTO X035IiICTBA U TPAaHCIIOpTa
Ha COCTOSIHME OKPY’KaroLIed IPUPOJHOM Cpeibl.

KoMMmyHuKaTHBHBIC YHHBepCcaJIbHbIe y4eOHbIe 1eliCTBUS:

YMEHMs 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) IUCKYCCHUU) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (OpMyIUpOBaTh CBOM MPEIOKEHUS OTHOCUTEIBHO BBINOJIHEHHS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh [OJyYSHHbIE Pe3yIbTaThl 103HABATEIbHOMN 1EATEIIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3YJbTAaTOB BbBIIOJHEHUS XHMHUYECKOTO
JKCHEpUMeEHTa (J1abOpaTOPHOIrO OIbITa, Ja0OpaTOpHOHl pabOTHI MO MCCIENOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUS y4eOHOIro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOI IMO3HABAaTEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HHTEPECOB U COIJacoBaHMs MO3ULUH (0OCYXIeHHsl, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONIpe/ie]IeHEe KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIC YHUBepcaJIbHbIC y4eOHbIC NeiiCTBHA:

YMEHHE CaMOCTOATEIBHO ONPENEIATh LENIN NEATEIBHOCTH, INIAHUPOBATh, OCYILECTBIATS,
KOHTPOJIMPOBaTh W NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
HauOonee H(PQeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABaTENbHBIX 33724,
CaMOCTOSATENIBHO COCTABJIATh WIM KOPPEKTHPOBATh IPEIOKEHHBIM aJrOPUTM JEUCTBUH IPH
BBIMOJIHEHUM 33JaHUN € Y4ETOM TOJY4YEHHUS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKUUsiX, OIEHUBAThb COOTBETCTBHE MOJYYEHHOI'O pe3yJbTaTa 3asBJICHHOW LIEJH,
YMEHHE HCII0JIb30BATh U aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIIOBUH 3aJJaHUM.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pE3yJIbTaTOB IO OCBOEHHUIO OO0S3aTENIHOTO COJEpKaHMS,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOil paboueld mNporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0y4arolMMHUCST Hay4YHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUHM, cnenuduyeckue s
npeaMeTHo o0nactu «XHUMHS», BUIBl JAESITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOyuenus B 8 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUECKHUX IMOHSATHI: aTOM, MOJIEKyJla, XUMUYECKUI

JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeChb (OJHOpOAHAs W
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Ji1 XHMHUYECKOTO
JJIeMEHTa B COEJUHEHUH, MOJSPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb,
3IIEKTPOOTPHULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi peaklus, KiIacCupuKaIus
peaxiuii: peakliuy COeIMHEHUs, PEaKIuu Pa3IoKEeHHs, PEaKINK 3aMEeIeHHs], PeaKIuU
oOMeHa, 9K30- ¥ IHIOTEPMHUUYECKHE PEaKIiH, TeIUIoBoH 3(h(eKT peakiuu, sapo aToma,
JJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOMTalb, paAMyC aTOMa, XUMHUYECKas CBA3b,



NOJISIpHAst M HEMOJsIpHasl KOBAJICHTHAasl CBSA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLIEHTHAs KOHLEHTPAaLUs) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSATHH U TNPHUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
ypaBHEHUN XMMHUUYECKUX PEaKIUii;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COCIAWHEHHSAX, CTEIEHb
OKHUCJIEHHS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHM 1o QopmysnaM, BHI XUMHUYECKOM CBS3U
(xoBajIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAaHHUE TMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT HX
nonoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TaOiuuHyro ¢opmy Ilepuoguueckoil cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3jNyaTh MOHATUS «JIaBHas moArpymnmna (A-rpymnma)» u
«moboynass mnoarpynna (b-rpynma)», manbie u Oonbliue MEPHOIBI, COOTHOCHTH
0003HaueHHsI, KOTOpble UMeroTcs B Tabmuie «llepuogmueckas cucTeMa XUMHYECKUX
snementoB J[. V1. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOllee 4YHUCIO 3JEKTPOHOB U
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

KJIacCu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
sexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, MONTBEpXKJas  OMHMCAHWE MpHUMEpaMH  MOJEKYISPHBIX  YpPaBHEHMIA
COOTBETCTBYIOIINX XHMUYECKUX PEAKITHIA;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOYKHOCTH NMPOTEKaHUsI XUMUYECKHX MPEBPALIEHUN B Pa3IMUHBIX YCIOBHIX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peaKIi;

INPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTENIbHON AEATEeIbHOCTH — aHalIM3 U CUHTES,
CpaBHEHME, 0000IeHNe, CUCTEMAaTU3allNI0, KJIacCU(UKALINIO, BBISBIEHUE MPUYHMHHO-
CJIEZICTBEHHBIX CBsi3ed — JUIs M3Yy4CHMs CBOWCTB BEIIECTB M XHMHYECKHUX DPEaKLUH,
€CTECTBEHHO-Hay4YHbIE  METOJAbl  IO3HaHUS  —  HaOJIoJeHHe,  HU3MEpEHUE,
MOJIEIMPOBAaHHE, SIKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

cleoBaTh IpaBWJIaM IIOJIb30BaHUS XHWMHUYECKOM TOCylIoH M 1a00opaTOPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJHEHUIO J1a00pPaTOPHBIX XUMHUYECKUX OIBITOB MO MOIYYEHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJAA), MPHUTOTOBJICHHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEN PaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U MIPOBOAUTH XMMHUYECKHE IKCIEPUMEHTHI MO PAclO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K konny oOydeHus B 9 kjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpeIBaTb CMBICII OCHOBHBIX XUMHWYCCKHUX MOHATHI: XUMUYECKUH OJICMCHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTH,
SJICKTPOOTPULATCIIbHOCTb, CTCIICHb OKHCJIICHHA, XHUMHUYCCKasd PpCaKIUA, XUMHUYCCKAA
CBSI3b, TEIIOBOM A((EeKT peakuuu, MOJIb, MOJSIPHBIA 00BEM, PacCTBOP, IEKTPOIHTHI,



HEDJICKTPOIIUTHI, JIIEKTPOJTUTHYECKAs IUCCOIMAINS, PEaKIMd WMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbBIE W HEOOpAaTUMBIC PEAKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE ¥ BOCCTAaHOBJIICHHE, aUIOTpONHs, amMQpOTePHOCTh, XHUMHYECKas CBsI3b
(koBaJIeHTHasi, MOHHAs, MeTa/In4yeckas), KpUCTAIMYecKass pemérka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakIuu, TMPEeeibHO JOMYyCTUMAs
koH1eHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJUKY IS COCTaBleHUS (GOpPMyN BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpeeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSX Pa3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEUIECTB K OMNPEACIIEHHOMY
KJIACCy COCIMHEHUN 1o (QopMmyiaM, BHJ XUMHUYCCKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJINYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps] HOHA [0 XHUMHUYECKOM
dopMmyrie, XxapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCTUHEHUWH, THUII
KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbich llepuoguueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTpUPOBATH
€ro MOHMMAHWE: ONMCHIBATh M XapaKTepu3oBaTh Tabmuunyto Gopmy [leprnomnyeckoit
CUCTEMbl XMMHYECKHX OJJIEMEHTOB: pa3iuuyaTh MOHSTHUS «TJaBHas mnoarpymnmna (A-
rpynna)» u «mobounas mnoarpynmna (b-rpynma)», maneie u Oosibliue NEpUOBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE MMEIOTCS B IMEPUOAUYECKON Tabmuie, cC
YHUCIIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB H
3apsij sapa, o0Iee YUCiIo 3JIEKTPOHOB U pacHpeesieHre UX 0 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIMEe 3aKOHOMEPHOCTH B HM3MCHCHHH CBOWCTB OJJIEMEHTOB H UX
COETMHEHUI B MpeJenax MalbIX MEePUOJIOB U TJABHBIX MOATPYII C YUETOM CTPOCHHUS
UX aTOMOB;

KJIACCHU(UITUPOBATh XUMHUYECKUE IJIEMEHTBI, HEOPTaHUYECKHE BEIIESCTBA, XUMUUICCKUE
peakiuu (10 YMCIy W COCTaBy y4YaCTBYIOIIMX B PEAKI[UU BEIIECTB, MO TETUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTCTICHEeH OKUCIICHUS] XUMHYECKHUX JJIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMHUYECKHE CBOWCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
WOHHBIX YPAaBHEHU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUH;

COCTaBIISITh YPaBHEHUS SJEKTPOIUTHUECKON TUCCOIMALINN KUCIOT, MIEI04Yei U CoMeH,
MOJIHBIE U COKpPAIIEHHBIC YPAaBHEHUSI PEAKIMi HOHHOTO OOMEHa, ypaBHEHUS PEaKIIHiA,
MOJTBEPKIAIONINX  CYIIECTBOBAHHE TEHETUYCCKOW CBS3M MEXIY BEIIeCTBAMU
pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCITHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUH TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OajaHca 3TUX PEaKInii;

MIPOTHO3MPOBATh CBOWMCTBA BEMISCTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUH B PA3INIHBIX YCIIOBHUSX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 1o (popMysie COeTMHEHUS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYSCKOHN pEaKIlnu;

coOMoIaTh TpaBWiIa TOJIb30BAHUS XMMHYECKOW TOCYAOW © J1abopaTOPHBIM
o0opymoBaHHEM, a TakKe TMpaBuia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITTOJIHEHUIO JTa00PATOPHBIX XHMHUYECKUX OIBITOB IO MTOJYICHHIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

MPOBOAMTH PEAKIIMH, MOATBEPKIAIONINE KaYeCTBEHHBIH COCTaB Pa3jIMUYHbIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM TYTEM XJIOpPUI-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdart-,



CWIHKAT-, Ccynb(}ar-, THAPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI HW3Y4EHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPIaHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIC ONEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJUu3 M CUHTE3,
CpaBHEHHE, O00OOIIECHHE, CUCTEMATHU3AIMIO, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBs3€M — JUIs M3y4yEHUsS CBOMCTB BEIIECTB U XUMHUYECKHX PEaKIUil, €CTeCTBEHHO-
HAyYyHbIC METOJbI TO3HAHWUS — HAONIOACHHWE, W3MEpPCHHE, MOJCIHPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaunmenoBaHmue pa3aeioB u

KoaudecTBO 4acon

KouTtpoJbHbie

IMpakTuyeckne

DiieKTpoHHbIe (HudpoBbIe)

n/n TeM NPOrpaMmbl Bceero paGOTLI paGoTLI o0pa3oBaTte/ibHbIE peCypchl
Pasznea 1.IlepBoHayajibHbIe XUMUYECKHE IIOHSTUSA
Xumust — Ba)kHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnuorexa [IOK
NPaKTUYECKOM AEeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BemniecTBa n xumMnueckue 15 1 bu6nmorexa LIOK
peaknuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3jen 2.BaxkHelilnne npeacTaBuTe 1M HEOPraHUYeCKMX BelIECTB
21 Boznyx. Kucnopon. [lonsitue 5 Bu6mmotreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa. [Tonstue o 8 1 bu6nunorexa LIOK
KHMCIJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [TonsiTue 00 5 1 1 bubmmnorexka HOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [{OK
HEOPraHMYECKUX COCTUHCHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasznen 3.11epuoguyeckuii 3axon u Ilepuoanyeckasi cucrema xummueckux 3jaemMeHToB /. U. MenaesneeBa. CtpoeHue aToMoB.
Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

3.1

[Tepuoanueckuii 3aK0H U
[Tepuoanueckas cucrema
XUMUYECKHnX 3y1emeHToB 1. 1.
MenneneeBa. CTpoeHue atoma

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c



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

XuMudecKas CBA3b.

3.2 OKUCIUTENILHO- 8 Bubmorexa LIOK
. https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
n 15 bubnunorexa LIOK
TOro 1o pasaeiy https://m.edso00.ru/7f41837¢c
p 3 bu6nmoreka [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68

[TIPOT'PAMME
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9 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne o/ EpOTpAMMEI Beero KOﬁHTpOJIbHLIe l'[pﬁaRanecRue 06pA30BATEILHBIE
padoThI padoThI pecype
Pa3nes 1.BemecTBo 1 XMMHYECKHE PeaKIUU
11 [ToBTOpEeHME U YIITyOJICHHE 3HAHUIT 5 1 bubmuorexa [JOK
: OCHOBHBIX pa3/IelIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
: peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKASI JTUCCOLIAALTHS. 8 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEAKIIMK B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Paznen 2.HemeTaunibl 1 UX cOeTUHEHUS
21 OO01as xapaKTepuCTUKa XUMHUYECKHUX 4 1 bubnmnoreka [JOK
: anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
06
22 onewerton VIA-rpynmm. Cepau cé 6 Bubmorera LIOK
' PymsL. 6P https://m.edsoo.ru/7f41a636
COCTUHEHHUS
OO1as XxapakTepuCcTUKa XUMUYECKUX
bu6mmoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 httos://m.eds00.ru/7f41a636
COEUHEHUS
VI —— 5 ) 2 buGmorexa IOK
' o PYIHHBE. P https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS
Hroro no pazaeny 25
Paszpen 3.MeTayuibl ¥ MX COeIUHEHUSA
3.1 OO0mre CBOMCTBA METAILIIOB 4 bubmorexa LIOK

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



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

bubmuorexa [JOK

3.2 Baxneiiine Metamibl U UX COSIUHEHUS 16 htps://m.eds00.ru/7f41a636
Wroro mo pazneny 20
Pa3znesa 4. XuMus n okpy:xaomias cpeaa
bubmuoreka [JOK
41 BemectBa 1 MaTepuasl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
No KosmmyecTBo yacos Jlara DJIeKTpPOHHbIe HH(POBHIE
u/n Tema ypoka Beero Kourpoabubie | IIpakTnyeckue W3yeHust o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypcsl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubmuorexa [JOK
JKM3HU 4eJioBeKa. Tela v BEmecTBa https://m.edsoo.ru/ff0d210c
5 ITousTe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOpPUH U IPUEMBL 1 bubnuorexa [JOK
obparieHus ¢ 1a60paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHIEM)
4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pasjencHus cMeceit https://m.edsoo.ru/ff0d26ca
[\
5 gg;f;i?;: 21\124)206;; ?}i\;_HZpI/IMepe 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2aéc
7 XHUMHUYECKUE DIIEMEHTHL. 3HAKU 1 bu6nmoreka [JOK
(CHMBOJTBI) XUMHUYECKUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble 1 clI0KHBIE BELIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUecKas popmyia. 1 bubnuoreka [IOK
BajeHTHOCTH aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 OTHOCuTEIBHAS aTOMHAs Macca. 1 bubnuoteka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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OTHOCuUTENBHAS MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHUYECKOT0 bubmuorexa [JOK
3JIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mob. bu6mmoreka [IOK
MossipHast Macca https://m.edsoo.ru/ff0d5230
14 du3nyecKnue U XUMUYECKHUE SIBJICHUS. bubmuoreka [JOK
XUMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciIoBHS NPOTEKAHUS bubmuorexa [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUSI MACChI BEIIECTB. bubnuorexa [JOK
XUMHUYECKHE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
BrruucneHus: KoJIu4yecTBa, MacChl
17 BEIIECTBA 110 ypaBHeHmnvi bubanorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIui
18| peasas (coommmenmin, pastoscns BuGamorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelnIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIM-
19 3HuHKJ1:ne(;[H(;CT(.)O606yI?12HHe u Eubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUI
20 KonTpoabnas padora Nel no teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 Bo3§y};xa. Kucnopon — snemenT u bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
duszndeckre 1 XUMHUYSCKHIE CBOMCTB
22 KHC:jIOpe(::,Z[a ?peaKI_[I/II/I f)fcncigm(/)mc ) bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue o6 okcugax
CriocoOBI TTOTyYeHHST KUCIOpoa B
23 nabopaTtopuun Z‘I HpOMLIIHJ'IeHII){Ol(IJTI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucaopoa
24 TennoBoii 3¢ ekt XumMuyeckoit bubnuoreka LIOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peaxLyu, IOHATHE O
TEPMOXMMHUYECKOM YPABHEHUH, IK30-
U DHAOTEPMUYECKUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TornmBo (HedTh, yroib 1 METaH).

bubmuorexa [JOK

25 3arpssHCHHE BO3AyXa, ClIocods! ero https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS

s | Mo o310 B LOK

. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yYEHUE €TO CBOHCTBY

27 Bonopoa — sneMeHT u mpocToe bubnuorexa [JOK
BellecTBo. HaxoskaeHne B pupoe https://m.edsoo.ru/ff0d4dd0

08 ®Ou3nYeCcKue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoa. [IpuMeneHre Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IToHsATHE O KUCIIOTAaX U COJIAX bubmorexa [IOK

https://m.edsoo.ru/ff0d50d2

30 CrniocoOsI momy4eH s BOAOPoa B bu6mmoreka [IOK
Jaboparopun https://m.edsoo.ru/ff0d4dd0
IIpaktueckas padora Ne 4 o Tem

31 «Hponyqe;le " (F:)ogl(x)lpali\;e 30;0;02163 bubmorexa LOK

. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €r0 CBOMCTB)

39 MounsipHblii 00bE€M ra3oB. 3aKOH bubnnoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Breraucnenus o0bEMa, KOIUUECTBA

33 BemeccTBZ ra3; ioeero, I/I;)BeCT;COMy ubmiorexa ITOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIIH 00bEMY
Brruucienus o0bEMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE Eubmiorexa LIOK
, . https://m.edsoo.ru/ff0d5708
3aKOHAa 00bEMHEIX OTHOIIICHUM I'a30B
®dusnvecKue 1 XMMUYECKHE CBOMCTBA bu6mmorexa [IOK
35 BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnmuotexa [JOK

MHMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputensb.
Haceiennsie 1 HeHACHIIIEHHBIE

bubmuorexa [JOK

37 pacTBOpbl. MaccoBast A0S BEIIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 no Teme
38 «ITpuroroBiieHuE pacCTBOPOB C bubnuorexa [JOK
orpeeIEHHON MacCOBO 1oJei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»
39 KoHntponbnas pabora Ne2 o teme bubnmoreka [JOK
«Kucnopona. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: cOCTaB, KiaccupUKaIys, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMUYECKHE CBOMCTBA
41 KI/ICJI}SITHHX OCHOBHBIX U bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIIOB
42 OcHOBaHHUsI: COCTaB, Ki1accuukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyueHne u XuMHUYECKHE CBOKWCTBA bubnnorexka [JOK
43 OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, kiaccupukanus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne u XMMHUYECKHE CBOKWCTBA bubnnoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Nt HUE): HOMEHKJIaTypa
46 Slsocoéilffiz([)nyz)eHH(; )e(I/IMI/ILIg(l?KI/’Ie bubmorexa LIOK
N ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuyeckas padota Ne 6. Perenue
47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuotexa [JOK
«OCHOBHBI€ KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
48 I'eneTnyeckas CBSI3b MEXY bubnnoreka [JOK

KJ1acCaMH HCOPraHU4CCKUX

https://m.edsoo.ru/00ad9a50
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COEIMHEHNN

O00011IeHUE U cUCTEMATU3ALUAS

bubmuorexa [JOK

49 3HAHUH https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHEBHHC KJ'II;.CCBI HEOPTaHUYECKHUX bubmorexa LIOK
< https://m.edsoo.ru/00ad9ela
COCTMHEHU I
IIepBbie MONBITKU
51 XI:ISII/I‘ICGCK?IX 3neM:§:(C)§T/I%2§?I$E? 0 bubmorexa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aK0H U
50 [lepnoauueckas cucrema bubnnorexa [HOK
XUMHYECKHX dj1emMeHToB 1. 1. https://m.edsoo0.ru/00ada52c
Menneneesa
53 [Tepuomasl, TPy, HOATPYIIIIBI bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnunoreka [JOK
saep. U3ororsl https://m.edsoo.ru/00ada342
Crtpoenue 3JIeKTPOHHBIX 060J‘IO‘ICKV Bu6morexa LIOK
55 aToOMOB 31eMeHTOB [lepronnueckoi .
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuomuueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTUS HAYKU U IIPaKTUKH. [1. bubnuorexa [IOK
. MeHnaeneeB — y4€HBIi, TIe1aror u https://m.edsoo.ru/00ada96e
rpaXIaHUH
Peseprubriit ypok. O6001eHuE 1
58 CI/ICTIe)MaTmZEHsI 3HaHI/II;IH / bubmmorexa LIOK
o https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepodHas paboTta
59 KonTtponsHas padora Ne4 o teme bubnuoreka LIOK



https://m.edsoo.ru/00ad9cb2
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«Ctpoenue aroma. XuMU4ecKas
cBsi3b» / Beepoccwuiickas

https://m.edsoo.ru/00adb486

IIpoBepoYHas padboTa
60 DIIEKTPOOTPULIATETLHOCTH AaTOMOB 1 bubnmoreka [JOK
XUMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 HNonnas xumudeckas CBs3b 1 hitps://m.eds OL(I”U /00adac34
62 KoBanenTHast nonsipHas XuMudeckas 1 bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas 1 bubnunoreka [JOK
XHUMHYECKast CBSA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Crenens, okucieHus 1 https://m.edsoL<I).ru/OOadae28
65 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE 1 bubmuorexa [JOK
peaknuu https://m.edso0.ru/00adb076
66 OKHCIIMTENIN U BOCCTAHOBUTEIIN 1 bubmmorexa LOK
https://m.edsoo.ru/00adb076
Peseprubriit ypok. O60011eHIE U
67 CHCTEMATHU3AlNS 3HAHU IO TEME 1 bubmuorexa [JOK
«Ctpoenue atoma. X UMHYUECKas https://m.edsoo.ru/00ad9ch?2
CBSI3bY
68 PesepsHblii ypok. O60011€HNE U 1 bubnnorexka [JOK
CHCTEMAaTH3alNsA 3HAHUHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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9 KUIACC

KoanuecTBo yacoB

JIeKTPOHHBbIE HU(PPOBBIE

Ne Tema ypoka K I Hara o0pa3oBaTeJIbHBIE
. yp Beero OHTPOJIbHBIE paKTHYecKue H3yyeHHs P
padoTsbI padoThbI pecypcsl
[Iepnonnueckuit 3aKoH.

1 Ilepuoauueckas cuctema 1 bu6nmoreka [IOK
XUMHYECKHX dieMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XII/)IMI/IquKI/IX DJIEMEHTOB 1 Bubmuorexa LIOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Kitaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HCOPraHHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XMMUYEeCKOH CBSI3U U THIIEI 1 bubnunoreka LIOK
KPUCTAJNIHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabnas padora Nel no teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAaHHUI OCHOBHBIX Pa3/IesioB Kypca
8 xmacca»

6 Knaccugukarus XumMuaeckux 1 bubmmnoreka HOK
peaKIuii Mo pa3IMYHBIM IPH3HAKAM https://m.edsoo.ru/00adbcb0
IToHsgaTHE O CKOPOCTH XUMHUYECKOU

7 peakiuu HOHﬂI;He 0 TOMOT'€HHBIX U 1 bubmiorexa LIOK

’ https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaKIIMIX
IMTongaTue 0 XUMUUECKOM
aBHOBecHU. DAKTOPLI, BIUIIOIIIE
8 ga CKOPOCTb XI/IMI/I‘IIe)CK,OI\/'I eaKmpm 1 bubmorexa LIOK

p peaxi https://m.edsoo.ru/00adc28c
U TOJIOKEHUE XUMUUECKOTO
PaBHOBECHSI

9 OKUCIHUTENbHO- 1 bubmuorexa [{OK
BOCCTaHOBUTEIbHBIE PEAKITHH https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUYECKON

10 nucconuanu. CHILHBIE U clIa0bIe bubnnorexa [JOK
https://m.edsoo0.ru/00adcd68
AJEKTPOJIUTHI
11 HonHble ypaBHEHUS peakui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHCIIOT U
12 OCHOBaHMH B CBETE MPEICTABICHUI bu6nmoreka [IOK
00 BIIEKTPOTUTHICCKOM https://m.edsoo.ru/00add5d8
JIACCOLIMAIIIN
s | e s onc B LOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIMALINN
14 [TonsiTue o runponuse cone bubmorexa LIOK
https://m.edsoo0.ru/00add9d4
15 O060011IeHNE U CHCTeMaTH3aLHs bubnnorexa [IOK
3HAHUI https://m.edsoo.ru/00addd12
IIpakTHueckas Ta Ne 1.
16 «IE):IHCHI/IGCCBI?CHI;?)?/ICI)VI?HJI&JILHHX bubmorexa LOK
https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHYECKAS bubmuorexka [IOK
nucconuanys. XuMAYECKUe https://m.edsoo.ru/00addecO
peaxiuu B pacTBOPAx»
OO0mias XxapakTEepPUCTHKA TaJIOTCHOB.
18 XI/ILI\I/_III/I‘IGCKli/Ie CBIZ)ﬁCTBa Ha Npumepe bubmorexa LIOK
https://m.edsoo.ru/00addfe2
XJiopa
XJI0poB . ConsgHas kuciora
19 xnﬁﬁgegfgg Ziof(ljcoma nony:eli)ne’ bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIpUMEHEHHE
2 [IpakTnueckas pa6OTfl Ne 2 o teme Butmiorexa [[OK
«[TonmyueHnune cosTHON KUCIOTBHI,

HU3y4YECHHUE €€ CBOKCTBY»

https://m.edsoo.ru/00ade348
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Beruucnenus no ypaBHeHHUIM

21 XUMHYECKUX PEAKIIUMA, €CITU OJUH bubnnorexa [JOK
’ https://m.edsoo.ru/00ade488
W3 PEareHTOoB JIaH B U30BITKE

29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bubnmoreka [JOK
VIA-rpynrsl https://m.edsoo.ru/00ade64a
AnoTpoIHeie MOAU(DUKALINN CEPBI.

23 Haxoxnenue cepol u eé bu6nmoreka [IOK
COCIMHEHU B IPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOWCTBA CEPBI
CepoBoa0po, CTPOEHHUE,

24 (bngnie?xﬁei XI:II\)/[I/I‘l}éI(/)IKI/IC buGnuorexa LIOK

N https://m.edsoo.ru/00ade802
CBOMCTBa
5 | g Comar e B 10K
o https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHAMHMYECKUE PEAKLUH, JIEKALUE B
OCHOBE IMPOMBIILIEHHOTO crocoba

2% ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubmmnoreka HOK
XUMHYECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCIMHEHHSIMU CEPBI

7 Brruucnenune maccoBoit 1oau bubmuoreka [{OK
BBIXOJIa IPOJIyKTa PEaKIINU https://m.edsoo.ru/00adec8a
OO6m1ast XapaKTEPUCTUKA SJIEMEHTOB

28 Velejlrpoycl-;nzll.{g{j/log ;3 IpUpoOE bubmorexa OK
pactpocth PHPOZE, https://m.edsoo.ru/00adeea6
(hU3UYEeCKre U XUMUYECKUE
CBOMCTBa

29 fg’%ﬁ;‘;ﬁ: C(ESI?IZEBCZKEEHH eHue bubmorexa HOK

> TOIYH https://m.edsoo.ru/00adf004
Y TIpUMEHEHNE
30 IIpakTruyeckas padora Ne 3 o Teme Bbubmuotexa [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4CHUeC

https://m.edsoo.ru/00adf180
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€r0 CBOWCTB»

A3OTHas KUCIoTa, €€ husnyeckue u

bubnunoreka LIOK

31 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
p | e B LOK
YA00P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
o .0 \Y
33 (p(?cc(%)ggnaaﬁuﬂfn?f; (?bol/i?dgle():l?l/le u bubnnorexa LIOK
N https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, OTyYCHHE
Hcnonp3oBanue ¢pocdaros B
34 Ka4eCTBE MUHEPAIbHBIX Bbu6moteka [IOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpelibl pocharamu
5 | Smeronpenpeeraeaes Brmorea 101
PHPOAS, o https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcunpl yrieposa, ux puzndeckue
3% | Dronormsecrne npobes BuGmoresa LIOK
p : https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 y i bubmmoteka IIOK
FOJLHA KMCIIOTa H €€ COMH https://m.eds00.ru/00ae006¢
[IpakTuueckas padota Ne 4 mo Teme
38 "IlosrydeHne yrieKucioro rasa. bubmuoreka [IOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[lepBoHaUYaTEHBIC TIOHATHS 00 Bubmorexa IIOK
39 OpPraHWYECKUX BEIIECTBAX KaK O

COCAUHCHUAX YIIICpoaa

https://m.edsoo.ru/00ae054e
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bubnunorexa LIOK

40 Kpemmuii u ero coeaunenms https://m.eds00.ru/00ae080a
[TpakTnueckas padota Ne 5.

41 Pemenue sxcriepuMeHTaIbHBIX bubnmnoreka HOK
3a1a4 1o Teme «BaxHeimue https://m.edso0.ru/00ae0bf2
HEMETaJUTbl U UX COCAMHEHUS

2| Bameime oo Bumorexa LIOK

https://m.edsoo.ru/00ae0e18
COCITUHCHHUS
OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX DJIEMEHTOB —

43 METaJII0B. MeTaJlIndecKas CBsI3b U bubmuoreka [{OK
MeTaJJINYecKasi KpUCTaIMYeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJJIOB

b | e ol e Bumorera LOK

N https://m.edsoo.ru/00ae1156
HaMpsHKEHUH METaIOB
OO6mme crmocoOb! MOTyYeHUs
o | Momamon o Bumcscu B LOK
N https://m.edsoo.ru/00ae1156
peakIuii, ecIM OIMH U3 PeareHTOB
COJICPKUT MPUMECH
bu6nmorexa LIOK

46 Honsrue o kopposmi metaiios https://m.eds00.ru/00ae1278

bubmmoteka IIOK

47 [Henotrere meTanbr https://m.eds<%ru/00ae14b2

48 Okcubl 1 THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeNbHBIE METAIIIIBI — but6mmorexa [IOK
KaJIbIIMH U MarHUU https://m.edsoo.ru/00ae15e8

50 Baxuelinme coe TMHEHNS KBNS but6mmoreka [JOK
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O0001IeHYE U cUCTEMATU3ALUS

o1 o
3HAHUH
59 JKECTKOCTH BOMIBI U CITOCOOBI €€ bu6nuoreka [IOK
YCTpaHCHHUS https://m.edsoo.ru/00ae1886
o
o | Do e o o B 10K
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs!
. bubnuorexa [IOK
o4 AJliOMUHHT https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOICTBa OKCHIA U Bbu6mmoteka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
%6 Keneso https://m.eds00.ru/00ae1d86
57 Oxcubl, THAPOKCHUIBI U COJTH bubmmoreka [JOK
xenesa (II) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATU3ALIHS
3HaHUN
[IpakTnueckas padora Ne 7.
59 Perenne skcniepuMeHTanbHBIX bubmuoteka [IOK
3aa4 1o Teme «Bakueiime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSAMHECHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHYCCKHUX PEaKIIHd, €CIIA OJIUH
60 U3 PEareHToB JIaH B U30BITKE WIN bubmmnoreka HOK
COJICPKUT MTpUMeCH. Brrauciienus https://m.edsoo0.ru/00ae1750
MacCOBOM JTOJIM BBIXOJIa IPOAYKTA
peaxuu
61 O00011IeHIE ¥ CUCTEMATHU3AIIHS
3HaHUN
62 KonTponbnas padota Ne4 o reme

«BaxgeuIme MeTauIbl U UX
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COCIUHCHU A

63 BemectBa u Matepuabl B 1 bubmmoreka [JOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XI/IMI/I‘ICCKOCuSanﬂ?)HCHI/Ie 1 bubmuorexa [IOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennu 1 Bbu6mmoteka [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHBIit ypoK. O606£I.I€HI/IC u 1 bubmuorexa [{OK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHEIit ypok. O6001meHne 1 1 bubmmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bu6nmorexa LIOK
crCcTEeMaTH3alus 3HAHU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB ITO 68

[TPOI'PAMME
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NMpoBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

IIo Teme: ((HepBOHaanBHble XUMHNYCCKUC ITIOHATHUA»

11

pacKpblBaTh CMBICII OCHOBHBIX XUMHYECKHMX IOHSATHI: aTOM,
MOJIEKYJIA, XHMHYECKUH 3JEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE
BELIECTBO, CMeECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCUTENIbHAs aTOMHas MW MOJIEKYJsIpHash Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJISIpHAash Macca, MaccoBas A0Sl XMMHUYECKOIO
JJIEeMEHTa B COCIMHEHUHU, MOJISIPHBIN 00BEM, XUMHUYECKas peaxius,
KJIacCupUKalMsg  peakluil:  peakuuh  COEOUHEHMS,  peaKuu
pa3noXKeHUs, peaKluuu 3aMelIeHUs, peaknuuu oOMeHa, 5K30- U
SHIOTEPMHUYECKUE PEaKINH, TeIuioBon 3¢ddekr peakuuu, pacTBop,
MaccoBasi J10Jig BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|s) B pacTBOPE

1.2

WIIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MMOHATHH U
MNPUMCHATH 3THU IMOHATHSA IIPU OITMCAHUHN BCUICCTB U UX HpCBpaHIGHI/Iﬁ

13

WCIIOJIH30BATh XUMHUYECKYI0O CHMBOJIHUKY JJISi COCTaBICHHS (hopmMyn
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIAN

14

pacKpbIBaTh  CMBIC  3aKOHOB COXPAaHEGHHMS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHHUs, 3aKOHa
ABorajipo

15

OIIpeaCIIAATh BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHI>IX
COCAMHCHUAX

1.6

KJIacCU(UIUPOBATh XWMUYECKUE peakuuu (10 YUCIy U COCTaBy
Y4acTBYIOLIMX B PEaKIMH BEIIECTB, M0 TEIUIOBOMY 3P (DEKTY)

1.7

BBIYUCIIAT OTHOCHUTEJIBHYIO MOJEKYJISAPHYIO M MOJISIPHYIO MacChl
BEIIECTB

1.8

BBIUUCIIATh MACCOBYIO JIOJIFO XMMHUYECKOTO 3JeMEHTa 1o (opmyrie
COEIUHEHHUS,

1.9

BBIUUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIOACHHE,
W3MEPEHHE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |
MBICJICHHBIH)

IIo Teme: «BaxxuHeiime NpEACTAaBUTCIIN HCOPTraHNYICCKHUX BCIICCTB»

2.1

PaCKpbIBAaTb CMBICII OCHOBHBIX XHMHWYCCKHX TOHSTHIA: OKCHI,
KHCJ10Ta, OCHOBAaHHUC, COJIb

2.2

ONPEAEIATh NPUHAMJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
coeuHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPraHNYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA
BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEP)KIas ONMUCAHUE IMPUMEpaMu




MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEaKIuil

2.5

IIPOTHO3UPOBAaTh  CBOMCTBA  BEIIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IPOTCKAHHUS XUMHUYECKHUX
IIPEBPAIICHUI B PA3JIMYHBIX YCIOBUIX

2.6

ClIeZIoBaTh NpaBWJaM IIOJIB30BaHUS XMMHUYECKOH TOCyIod |
1a00paTOpPHBIM 00OPY/ZIOBAaHHEM, a TaKXKE IpaBWIaM OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSMHU II0 BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO U COOMPAHUIO
ra3zoo0pa3HbIX BeUIECTB (BOJAOpPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB C ONpENeNEHHOW MaccOBOW JIOJeld PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI I10
pacro3HaBaHHUIO PACTBOPOB IIENIOYEH © KUCIOT C TOMOIIBIO
WHAUKATOPOB (JIAKMYC, (heHONPTaTICHH, METUIIOPAHXK H JIPYTHE)

2.7

MIPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUYECKOM peakiuu

I[To Teme: «llepuommueckuit 3akoH u Ilepuoguueckass cucrema
xumuyeckux anemeHtoB JI. M. MengeneeBa. CtpoeHue aTomoB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBLHbBIC PEAKITUN))

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XHMHUUYCCKHX IMOHSTHH: AApO aroma,
BHCKTpOHHLIﬁ clioit aToMa, aTOMHasAa 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasa CBA3b, IMOJIApHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HOHHAA CBA3b, HOH, KAaTHOH, daHHOH,
CTCIICHb OKHCJICHUA

3.2

KHaCCI/Iq)I/IIII/IpOBaTI) XUMHNYCCKUEC JJIEMCHTBI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyr (opmy Ileprogmueckoit
CUCTEMBl XHMHYECKUX 3JIEMCHTOB: pa3jNy4aTh MOHSITHS «TJaBHAsS
noarpynna (Arpynma)» u «moboyHas mnoxarpynmna (brpymma)y,
«MaJIbIe» U «OOJIBIINE) TICPHOIBI

3.4

packpbiBath cmbicn [lepuogmyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IIOHUMAHUE MTEPUOAUUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX DJIEMEHTOB OT HX MoJoxeHus B [lepumoandeckoit
cucreme

35

COOTHOCUTh  OOO3HauY€HHUs, KOTOpPhlE HWMEITCS B  TaOJuIe
«Ilepuoguyeckas  cucreMa  XUMUYECKUX  31neMeHToB .U
MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX OJIIEMEHTOB (COCTaB M 3apsii sjapa, oOliee dYHcio
AJIEKTPOHOB U paclpeaeseHUe UX MO0 AIEKTPOHHBIM CJIOSIM)

3.6

OIpCACIIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHHX
COCAMHCHUAX

3.7

ONpeAeNATh BUJA XUMMUYECKOM CBA3M (KOBaJE€HTHas U HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

IIo Teme: «BemiecTBo U XUMHUYECKas pcakuusa»

11

PacKpbIBaTh CMBICH OCHOBHBIX XHMHYECKMX IOHSTHI: PpacTBOp,




AJIEKTPOJIMTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTUYECKAs JUCCOLUAIINS,
peakIu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTuMbIe u HeoOpaTumble peakuumy,
OKHCITUTEITbHOBOCCTAHOBUTEITLHBIC peakiuu, OKHCIIUTEIT,
BOCCTAHOBUTENIb, OKHCIICHHE ¢ BOCCTAaHOBJICHHE, aJUIOTPOIHS,
aMQOTepHOCTh,  XHUMHYECKas CBs3b  (KOBQJICHTHAs, HWOHHAs,
MeTaJuIn4YecKas), KpUCTaJUIMYecKass pemeETKa, CIUIaBbl, CKOPOCTh
XUMHAYECKON peaKIiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHU U
IMPUMCEHATH OTH IOHATHA ITIPU OIIMCAHUHK BCHIECTB U UX npeBpameHI/Iﬁ

13

COCTaBJISATh ypPaBHEHUS DJICKTPOJUTHUYCCKOW JMCCOIUAIIUN KHUCIIOT,
Imesoueld M CoJied, IMOJIHBIC W COKpAIIEHHBIC YPAaBHECHUS DPEAKIIHA
HOHHOTO OOMEHA

14

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaiaHca STHUX peakuuit

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peakuu

IIo temam: «Hemerannbpl M HMX COCAMHEHMS» U «MeTalbl M HUX
COCIUHCHUA»

2.1

XapaKTepU30BaTh (OMUCKHIBATH) 00IIKE U CIEU(PUUECKUE XUMHUUECKUE
CBOMCTBAa TPOCTBIX W CJIOXKHBIX BELIECTB, MOJTBEPXkAasi OIMUCAHUE
MIpUMEpaMu MOJIEKYJISIPHBIX YU MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUU

2.2

COCTaBJISITh YPABHCHUSA peaKum"I, MNOATBCPIKAAOIMUX CYIIECCTBOBAHUC
Te€HETUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3UPOBAThb CBOMCTBA BCHICCTB B 3aBUCHUMOCTHU OT UX CTPOCHH,
BO3MOXHOCTH HNPOTCKAHUA XMMUUYCCKHUX HpeBpameHm"I B Pa3JIMYHBIX
YCIOBHUAX

2.4

cleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCYIOH U
nabopaTOpHBIM O00OpPYJIOBAaHHEM, a TakK)Ke IMpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBIMOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIOTrO ra3a)

2.5

MIpOBOAWUTE PCAKIUH, TMOATBCPKIAAIOUINEC Ka4eCTBEHHBI COCTaB
pPa3NUYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM NYTEM XIIOPHU-,
Opomun, womun,  kapOoHat, Qocdar, cumukar, cynabdar,
THUAPOKCUAUOHBI, KATHOHBI aMMOHHS, MOHBI M3yYEHHBIX METaJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHUS 1 OKpyk)aromiasi Cpeaar

3.1

pacKpbIBaThb CMBICA OCHOBHBIX XUMHYecKux moHsTud: [IJIK
BEILIECTBA; KOPPO3US METAIIOB

3.2

MPUMEHSITh OCHOBHBIE OINEpAlMi MBICIUTEIbHON JI€ATEIbHOCTH —
aHalM3 W CUHTE3, CpaBHEHHE, OO0O0OIIeHne, CHCTEMaTHU3alHIO,
BBISIBJICHHE [PUYUHHO-CIEACTBEHHBIX CBA3€M — [ U3ydyeHus
CBOMCTB BEILIECTB M XUMHYECKMX pEAKIMH; €CTECTBEHHOHAy4YHBIE
METOJIbl TO3HAaHUS — HaOIIOAEHHE, H3MEpPEeHHe, MOJEIMPOBAHUE,
HKCHEPUMEHT (peaJIbHbI U MBICIICHHBIH )

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA




8 KIIACC

Kon

IIpoBepsieMblii 31eMeHT COlePKAHMS

1

HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponab XuMuu B KHM3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemectBa. PU3MUECKHE CBOMCTBA BEIIECTB. ATpEraTHoe COCTOSTHUE
BEIIECTB

1.2

[TonsTre o Mmetogax no3HaHus B XxuMuu. Uncrtelie BemecTBa U cMecu. CriocoOsl
paszaeneHus cMecen

13

AToMBI U MOJIEKyNbl. XHUMHUYECKHE 3eMeHTbl. CHUMBOIBI XMMHUYECKHX
a51eMeHTOB. [IpocThie U CI0kKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHHE

14

Xumuaeckas (bopMyna. BaneHTHOCThP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTtenpLHas aTOMHasn macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JIEMEHTA
B COCIMHCHNUN

15

KommuectBo BelecTsa. MoJib. MOJ'ISIpHaH macca. BzanmMocBs3b KOJIN4YCCTBA,
MacCChbl MU 4YHCIa CTPYKTYPHBIX CAWHUIL] BCIHICCTBA. Pacuétrer mo (1)OpMyJ'IaM
XUMHYCCKHUX COCIMHCHUMN

1.6

dusnyeckne U XUMHUYECKHE SIBJICHHS. XHMMHUUYECKass peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BeleCTB. XUMUYeckue ypaBHeHus. Kinaccupukanus
XUMHUYECKUX PEeaKIUN (COeTUHEHMS, pa3I0KEHUs, 3aMelleHus, OOMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCY10i1, ¢ MpaBUiIaMH
pabotel B naboparopum u TpuéMaMu oOpamieHHWsT C J1ab0paTOpHBIM
0o0OpyJOBaHUEM, HU3yY€HHE U OIHUCaHHE (U3UUYECKUX CBOMCTB 00pasLoB
HEOPTaHWYECKUX BEIICCTB, HaOmoaeHne (Qu3ndeckux (TUIaBIeHUE BOCKa,
TasHUE JIbJla, pPaCTUpPaHMUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIUs BOJbI) U
XUMAYECKHX  (TOpEHHE CBEYM, NPOKAIMBAHUE  METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJNa C KHCIOTOW) sIBICHHUH, HaOJIOJEHHWE M ONHCAHUE
MPU3HAKOB MPOTEKAHHWA XHWMHUYECKUX peakuui (pasjoxkeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHMCIOTBl C XJIOPHJIOM Oapus, pa3lioKeHHE
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE KeJe3a ¢ PacTBOPOM
coiu menu(Il), n3ydenue cnocoGoB pazaeneHus cmeceit (C MOMOIBIO MarHUTA,
¢buabTpOBaHUE, BbIApUBaHUE, MUCTWILUISALMUSA, XpomaTorpadus), mpoBeacHUE
OYMCTKH IIOBAPEHHOM COJIH, HAaOJII0I€HUE U ONTUCAHUE PE3YIbTATOB IIPOBEICHHS
OTbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHHME Mojelei
MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxnerime npeacTaBuTeNM HEOPraHMYECKUX BEILIECTB

2.1

Bosgyx — cmecp raszos. CocraB Bosgyxa. Kuciopox — sneMeHT u mpocroe
BeulecTBo. HaxokaeHue kuciopoaa B NMpUpoie, GU3NYECKHE U XUMUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kuciaopoga. CrocoObl
MOJIyYeHUsl KHUCIIOpoJa B JIAOOpPAaTOpUM U INpPOMBIIUIEHHOCTH. Kpyrosopor
Kucaopoaa B npupoze. O30H — ajioTponHas MOAU(pUKAIUSA KUCIOpoaa

2.2

TernoBoit >3 PekT XUMUIECKOH peaklui, TePMOXUMUYECKHE YpaBHEHHS, 3K30-
U SHAOTEpPMUYECKUE peakuu. TOIUIMBO: Yroib U MeTaH. 3arpsi3HeHNEe BO3lyXa,
yCUJIEHHE TApHUKOBOTO () (eKTa, pazpylieHHe 030HOBOTO CI0s

2.3

Bonopoa — anemMeHT u npocroe BemecTBo. HaxoxaeHue Bogopoaa B MpUpoe,
¢u3nuecKkue W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI TOTydYSHHUS.
Kucnorsl u conu

2.4

MossipHblid 00bEM ra30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHHSIM




2.5

Odusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTens. PacTBOpBL
Hacpimiennbple 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasg nons Bemecrsa B pacTBOpe. XMUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBaHus. Posb pacTBOpOB B mpHUpoAe M B KHM3HU uenoBeka. Kpyroopor
BOABI B IIpUpoJie. 3arps3HEHHE NpUPOAHBIX BoA. OxpaHa M OYMCTKa
MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmyeckux coenuHeHuil. Okcunbl. Knaccudukanus
OKCHJIOB:  coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpasyrome. Homenknatypa oxcunoB. Puszndyeckue M XUMHUYECKUE
cBoiicTBa okcuaoB. [lomydyenne okcumoB

2.7

OcHoBanus. Knaccudukanus ocHoBaHMH: IIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHuil. du3nyeckue u XUMUYECKHUE CBOHCTBA
ocHoBanuil. [lomydyeHne ocHOBaHUMI

2.8

Kucnorsl. Knaccudpukamms kucnor. Homenknarypa xucinor. Ousudeckue u
XUMHUYECKHUE CBOMCTBAa KUCIOT. Psan aktuBHOCTU MeTaiioB H.H. Bekerosa.
[Tonyyenue kuciot

2.9

Comu. Homenknatypa cosneil. @u3nyeckue U XMMUYECKHE CBOMCTBA COJICH.
[Tonyuyenue conen

2.10

I'eneTnueckas cBI3b MCKAY KilaCCaMH HCOPIraHUYCCKUX COCIMHEHUI

2.11

XHMMHMYECKUN  OJKCIIEPUMEHT: KAayeCTBEHHOE  ONIPEIEICHUE  COACpKaHUsA
KHUCJIOpOAa B BO3JyXe, IOJydyeHHe, cOOMpaHMe, paclio3HaBaHUE U M3Yy4YECHUE
CBOMCTB KHCJIOpOJa, HAOIIOEHNE B3aUMOJAECHCTBUS BEIIECTB C KUCIOPOJOM U
YCJIOBHS BO3HUKHOBEHUS M IPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHE C
o0Opa3aMu OKCHJOB M OINHCAaHHE WX CBOMCTB, MOJy4YeHHE, COOHMpaHHE,
pacrio3HaBaHME W HM3y4eHHME CBOMCTB BOJIOpoOJa (TOpeHHE), B3aHMMOJAEHCTBHE
Bogopoaa ¢ okcuaom meau(ll) (Bo3aMoKHO HCTIONB30BaHUE BHACOMATEPUATIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEOBAaHUE
0CcOOEHHOCTE pacTBOPEHHUS BEIIECTB C PA3JIMYHOH  PaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PacCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICMCTBUE BOJBI C MeTauIaMH (HATPUEM U KaJIBIIHEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMAaTEpUANIOB), ONpeAETIeHHE pPacTBOPOB
KHCIIOT M ILEeJ0Yel C TOMOIIbI0 HWHAMKATOPOB, HCCIEIOBaHUE OOpa3LoB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIMIOJCHHE HW3MEHEHUs
OKpacKM HHJIMKATOpOB B pPACTBOpAax KHCIOT M INEJIOYEH, H3ydeHUe
B3auMojieiictBus okcuga meau(Il) ¢ pacTBOpoMm cepHOM KHCIOTHI, KHCIOT ¢
METaJUIAMM, PEAKLINHA HEUTPAIU3ALNH, TIOJyYeHHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOIO0 MeTajyla JPYTMM U3 pacTBOpa COJM, pELIEHUE
JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeWIne KacChl HEOPraHMYECKUX
COEIMHEHUN

[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMAYECKHUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XuMuieckas cBsi3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

[lepBbie TOMBITKK KJACCU(UKAIMA XUMHUYECKUX djeMeHToB. [lonsTHe O
TPYIIax CXOJHBIX AJIEMEHTOB (IEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIbI,
rajloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yrT amM(pOTepHBIE
OKCHJIBI ¥ TUJPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema XuMUIECKUX 31eMeHToB J[. 1.
Menneneena. KopoTkonepuonnas u JUTMHHOIIEPUOIHAS bopMBI
[Tepuonuueckoit cucrembl xumuueckux odnemeHtoB J[.M. Menzaeneesa.
[Tepuonbr u rpynmbl. PU3HYECKHUI CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB




NepHrojia U TPYIIbI 3JIeMEHTa

3.3

Crpoenne aromoB. CoctaB aToMHbIX snep. M3otonbl. DnexTponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aroMoB HepBbIX 20 XMMHUYECKHMX 3JIEMEHTOB
IIepuonnueckoir cucrems! .M. MenneneeBa. XapakTepuCcTUKa XUMUYECKOIO
3JIEMEHTA MO ero nojoxxeHuto B [lepuonnueckoit cucreme J[.11. Meneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMSI paJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJaM.
3nauenue [lepuognueckoro 3akoHa u Ilepmonnueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTHUsS Hayku U npaktuku. .M. MeHneneeB — y4y€Hbld U
rpaXIaHUH

3.5

Xumnueckass cBsa3b. KoBaneHTHas (MOJdsipHas ¢ HENOJISIpHAsi)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenn okuciieHus. OKUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pe€aKkinu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHHUSA. OKUCIUTEIM U BOCCTAHOBUTECIIH

3.7

XUMHUYECKUH JKCIEPHUMEHT: H3y4eHHe OOpas3loB BEIIECTB METAUIOB H
HEMCTAJJIOB, BSaHMOHeﬁCTBHG THAPOKCHIAA IUWHKAa C paCTBOpaMH KHCIOT H
1IeJI04e, IPOBEACHUE ONBITOB, WIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (fropeHue, peakliuu pa3yioKeHUs, COETUHEHUS)

9 KUIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COEPKAHUS

1

BemectBo 1 xummnyeckas peakuus. [loBropenune

11

Ilepuonuueckuii 3akoH. [lepruoguueckast cucteMa XuMHUYeCKnX 35emMeHToB J[. M.
MenpeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB
XMMHYECKHUX DJIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kalaus, KalblLHMs U HX
COCAMHEHHUN B COOTBETCTBUM C IOJIO)KEHHEM dJeMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pELETOK, 3aBUCUMOCTDb CBOWMCTB BEILECTBA OT TUIA KPUCTAIIMYECKON PEIIETKH
U BUJa XuMudeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,
TCHETUYECKas CBSA3b HEOPIaHUYECKHUX BEILECTB

13

Krnaccudukanysa XuMU4ecKiX peaklui Mo pa3iudHbIM IpHU3HaKaMm (10 YUCITy U
COCTaBy YYacTBYIOIIMX B pPEaKLMU BEIIECTB, MO TEMIOBOMY 3(dexTy, Mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHHS XUMHYECKHX AJIEMEHTOB, MO OOpaTUMOCTH,
[0 y4YacTHUIO KaTaiu3aTopa). OK30- M DHJIOTEPMHUYECKHE  pEaKIHH,
TepMOXUMHUYECKUE ypaBHEHUs. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEAKIIUU

14

[TousiTue 00 O6paTI/IMBIX u HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHLIX U I'€TCPOrCHHBIX PCAKIUAX. IlonsaTHEe 0 XUMHUYECKOM PaBHOBCCHUU.
CDaKTOpI)I, BJIIMAIOINUE Ha CKOPOCTH XHUMHYISCKOM p€akun MW IIOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA
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OKHCIINTENTEHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIUH, 3JEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBieHue  ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIOJIB30BAaHMEM METOJa
AJIEKTPOHHOTO OajaHca

1.6

Teopust >1eKTPOTUTHUECKON TUCCOLUAIUN. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI.




Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALMYU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckol cBa3u. Crenenp nucconuanuu. CuiibHbIE U cIa0ble 3JIEKTPOJIUTHL.
Peakiiun moHHOTO OOMEHa. YCIOBUS MPOTEKaHMs PEaKUUid MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHBIE HMOHHBIC ypaBHEHUs peakuuidl. CBONCTBA KHUCIIOT,
OCHOBAaHMH W COJEHl B CBeTe TPEACTABICHUH 00 3JIEKTPOIUTUYECKON
nucconuanyuu. KadectBeHHble peakuuu Ha HOHBL. [IoHATHE O ruapom3e conen

1.7

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISAMHM KPHCTaIJIMYECKUX
PEIETOK HEOPTaHMYECKUX BEIIECTB — METAIOB M HeMeTawioB (Tpadura u
ajiMa3a), CJIOKHBIX BELIECTB (XJIOpUIA HaTpHsl); MCCIEeIOBaHHE 3aBUCHUMOCTHU
CKOPOCTHM XHUMHUYECKOM peakmuu OT BO3JCHCTBUS PA3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIOT, IIeJo4ed M cojiell  (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); IMPOBEIEHUE ONbBITOB, WUIIOCTPUPYIOIUX PU3HAKU
IIPOTEKAaHUs PEaKLMi MOHHOTO oOMeHa (00pa30BaHME OCaKa, BbIACIECHUE ra3a,
o0pa3oBaHHE BOJBI); ONbBITOB, HJUIIOCTPUPYIOLUIUX HPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, Peakiuu paszyIoKEeHHUs, COCTUHCHHUS);
pacro3HaBaHME HEOPIaHUYECKUX BEILECTB C MOMOLIbIO KAUECTBEHHbBIX PEaKLIU
Ha MOHBI; pellieHHe IKCIIEPUMEHTAIbHBIX 3a/1a4

HemeTtannel 1 ux coequHeHUS

2.1

OOmiast  XxapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue U pu3nyeckre cBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHUMHYECKHE CBOWCTBA Ha IIpUMEpE XJopa
(B3aMMOAEHCTBUE C METaJlIaMH, HEMeTallJlaMH, Iejao4aMu). XJIOPOBOAOPO.
ComnsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OpraHU3M ueloBeKa. BakHeWlue XJIOopuabl U UX
HaxO0’KJICHUE B IIPUPOJIE

2.2

OObmas xapakrepuctuka 3yeMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbBIE CTeTeHn okucieHusi. CTpoeHne U pu3nyeckre CBOWCTBA
IPOCTBIX BEUIECTB — KHUCIOpOJa M Cepbl. AJUIOTPONHBIE MOJIU(DUKAIIH
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHUE,
¢usnyeckue U XuMHUeckue cBoWcTBa. OKCHIBI cepbl Kak MpPeICTaBUTENN
KHCJIOTHBIX OKCHIOB. CCpHaSI KHCJIOTAa, (i)I/ISI/I‘-IeCKI/IG N XUMHYECKHE CBOICTBa
(oOmrue Kak MpencTaBUTENs Kjacca KUCIOT U cnenuduyeckue). XuMHUuecKue
peakiuu, JieKalre B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a TONYYEeHUs CEPHOMN
kucaoThl. Ilpumenenne. Conu cepHOM KHCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MPHUPOJE. XUMHUECKOE
3arps3HEHUE OKPY’KAIOIIeW cpesibl COCAMHEHUSIMH Cepbl (KHCIOTHBIE JTOXKIHM,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 TIPEI0TBPAICHUS

2.3

OOmiass xapakTepucThuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIIEHN OKUCIIEHUS. A30T, pacIpoCTpaHEHHE B IPUPOJIE,
¢u3nueckrue U XuMHUeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHUAK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBa, MojydyeHue u npumeHenue. Coun
adMMOHUS, nux (1)I/I3I/I‘-ICCKI/IG n XUMHNYECKHE CBOI\/'ICTBa, IMPUMCHCHHUC.
KavecTBeHHast peakiiusi Ha HOHbI aMMOHUs. A30THasi KUCIIOTa, €€ MOIydeHue,
bu3MYecKe W XUMHUYECKHE CBOWCTBa (00mIME Kak MPEACTaBUTENsS Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHHe HUTPATOB M COJIeH aMMOHMS B
KauecTBE MUHEPAJbHBIX YAOOpeHUN. XUMHUYECKOe 3arpsi3HEHUE OKpPYKarolIeH
Cp€abl COCAUHCHUAMU a30Ta (KI/ICJ'IOTHI)IG JAO0XKIU, 3arpsA3HCHUEC BO3aYyXa, ITOYBBI
1 BOJIOEMOB)
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®ocdop, annorponusie MoauduKauuu docdopa, puznMUecKue U XUMUYECKHE
croiictBa. Oxcun ¢ochopa(V) u dochopras kuciora, Qusuveckune u




XMMHYECKHE CBOICTBa, moiydeHue. Mcrnomnb3oBanue ¢ocdaroB B kadecTse
MUHEpAIbHBIX YI00peHHit

2.5

OOmas xapakTepuctuka 31eMeHTOoB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapakTEpHbIE CTENEHUW OKHUCIEHHUS. YTJIepoj, aJJIOTPOIHbIE
Moau(HKAIKN, PACpPOCTPaHEHHE B TpHpOJe, (PU3NYECKHE U XUMHUYECKUE
cBoiictBa. Ancop6mus. Kpyrosopor yriepona B npupozae. OKCuabl yriepoja,
uX (U3NYECKHE W XUMHYECKHE CBONCTBA, NEHCTBUE HA JKUBBIC OPraHU3MBI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIOTHYECKUEe MPOOIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona(IV); rumore3a TI00anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YronpHas kuciora u €€ coild, UX (U3HUECKHEe U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHUE U NpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJILCKOM XO351CTBE

2.6

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIMHCHHSIX
yriaepoja (MeTaH, 3TaH, 3TWJICH, AalETUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). MIX cocraB m xumuueckoe cTtpoeHue. lloHsATHE O OMOJOTHYECKH
BAXXHBIX BCIICCTBAX: )KI/Ian, 6em<ax, yrneBozlax — U HUX pOJII/I B JXKHWU3HU
yejoBeka. MarepuaibHOe €AMHCTBO OPraHMYeCKUX W HEOPraHMYEeCKHUX
COCTUHEHHH

2.7

Kpemuuii, ero ¢usnyeckue © XHUMUYECKHE CBOWCTBA, IMOJIy4CHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupojge. OOmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBo kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [Ipobiemsr Ge3omacHOTO
WCIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4eHHE OOpa3l0B HEOPraHUYECKHUX BEIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; IIPOBEJIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpU[-
MOHBl W HaONIOJICHWE IPU3HAKOB HX IPOTEKAHUS; OMBITHI, OTPa)Karolue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOTEHOB U UX COEIUHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pa3liaMH XJIOPUJIOB
(rajloreHN1I0B); O3HAaKOMJICHME C oOpa3uamu cepbl M €€ COeIMHEHHUSIMHU
(BO3MOKHO  HCIIOJIb30BAaHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE TIpoliecca
oOyrJIMBaHUs caxapa IoJ JeHCTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBJICHHOW CEpHOI KHCIOTHI, IPOBEIEHUE
KayeCTBEHHOW peakuuu Ha cCcynb(ar-uoH U HaOJIOJeHHe Ipu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NYECKMMH CBOIICTBaMM a30Ta, pocdopa u ux
COoeMHEHUIl (BO3MOXKHO HCIOJb30BaHUE BHJIEOMaTepuaioB), oOpa3namu
a30THBIX U (HOochHOPHBIX YAOOpPEHUH; MOTyYeHHE, COOMpaHe, paclio3HaBaHUE U
U3Y4YECHHE CBOMCTB aMMHaKa; IPOBEJCHHE Kadye€CTBEHHBIX pEakUuil Ha HOH
aMMOHHMA U ¢ocaT-nOH U HU3YYEHHE TPU3HAKOB MX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIIECHTPUPOBAHHOW a30THOM KUCIOTHI ¢ MEAbIO (BO3ZMOXKHO
WCIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3YyUYE€HHE MOJENeH KPUCTATUTMUECKUX
peméTok anmasza, Tpadura, (QyiepeHa; O3HAaKOMIIEHHE C  IPOLECCOM
azcopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, COOMpaHHe, paclio3HaBaHHE M U3yYeHHE CBOMCTB
VIJIEKUCIOro Tra3a; IpOBEIEeHHWE KAauyeCTBEHHBIX peakiuil Ha kapOoHar- H
CWJIMKAaT-HOHBl M HW3Y4YEHHE NPU3HAKOB HX IPOTEKAHMsS; O3HAKOMIIEHHE C
MPOJYKIMEeH CHJIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE 3KCIEPUMEHTaTbHbBIX
3a/1a4 110 TeMe «BakHelne HeMeTasulbl U UX COSIUHEHMS

Mertamnsl 1 uX COCIUHECHUA

3.1

O6H135[ XapPaKTCPUCTHKA XUMHUYCCKHUX 3JICMCHTOB — METAJIJIOB HA OCHOBAHUH HUX




nonoxeHus B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.H.
MenaeneeBa u crpoeHust aToMoB. CTpoeHHne MeTauioB. MeTamindeckas CBSI3b U
METAJJIMYECKasi ~KpUCTAINIMYECKass pelETKa.  DJIEKTPOXUMUYECKUU  Psil
HaIpsHKEHUN METAJIIIOB

3.2

du3ndyecKkue U XUMUYECKUE CBOWCTBA MeTauioB. O0Imue CriocoObl MOIyIeHUS
MeTaisioB. [loHsTHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, 9yT'YH, JIOPATIOMUHUN, OpOH3a) U UX TIPUMEHEHHUE B
OBITY U IPOMBILIEHHOCTH

3.3

[lenounsle MeTayuibl: nojiokeHue B Ilepuonnmdeckodl cucreMe XUMHMUYECKHX
temenToB .. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kains). OKcuasl u
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHMe IIeToYHbIX METaJUIoOB U HX
COCMHEHUN

3.4

IIlenoyHO3eMeENBHBIC ~ METAJIbl  MarHMd W KaJbI[Ui: TIOJOXXEHUE B
[Tepuonuueckoit cucreme xumMmuueckux sneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoxkJeHue B mpupoae. dusnmyeckue M XMMUYECKHUE CBOMCTBA
MarHus W Kaublius. BakHeWmne coequHeHus Kaiablius (OKCHJ, THIPOKCHI,
coin). KEcTKkocTh BOJbI U CLIOCOOBI €€ yCTpaHEHUS
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AJFOMUHMI: TI0J0’)keHUE B [leprnonueckoi cUCTEME XMMHYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHUE aTOMa; HaXOXkJAeHHE B mpupone. Puznueckue u
XUMHUYECKHE CBOMCTBA allfOMUHMSI. AMDOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A
ATFOMUHHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XxuMudyeckux 3aeMeHToB J[.1.
MeHneneeBa; CTpoe€HUE aTOMa; HaxXOXKJIEHUE B mnpupoae. Pusznueckue u
XUMHUYECKUE CBOMCTBa kene3a. Okcuubl, TUApokcUasl u conu xkenesa(ll) u
xene3a(lll), ux cocras, cCBOICTBA U MOTyuYECHUE

3.7

XUMHMUYECKUI HKCIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3laMHi METAJUIOB U CILIaBOB,
X (U3NYECKUMHU CBOMCTBaMH; H3Y4E€HHE DPE3YyJIbTaTOB KOPPO3HH METAJJIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUS  OKCHJA KajlblUs W HaTpus C BOAOH (BO3MOXKHO
UCIOJIb30BAHNE BHJEOMATEPHANIOB); HMCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI;
mporecca TOpeHHsl Kejle3a B KHCIOpoAe (BO3MOXHO —HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAuECTBEHHBIX PEAKIMHA HAa HOHBI
(MarHus, KanblMs, amroMuHus, LuHKa, xkeneza(ll) u xenesa(Ill), memu(Il);
HaOJI0IeHNEe M ONHUCAaHKE MPOIIECCOB OKpAIIMBaHU IJIAMEHW MOHAMHU HATpHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  KCIOJNBb30BaHHE  BHJIEOMAaTEpHAIOB);
uccieioBaHie aM(pOTEpHBIX CBOMCTB TMIPOKCHA ATIOMUHUS M THIPOKCUAA
LIMHKA; pelIeHNEe dKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeilre Metamibl u
UX COEAVHEHUSD)

XHMHS M OKpY’KAOIIasl cpenia

4.1

Hosble maTepuansl u TexHonoruu. BemiectBa m marepuanbl B MOBCEIHEBHOU
JKA3HU 4YelloBeKa. XUMHUS U 370pOBbe. be3onacHoe UCroiab30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momols Mpu XUMHUYECKUX OXKOTaX H
OTPABJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomei cpeasl [1IK. Pons xumun B permeHnu 3KOJIOTHIECKUX MPOOIIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEPepabOTKH, UX POJIb B OBITY M TIPOMBIIINICHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB MaTEepUaANIOB (CTEKIIO, CILIaBbI
METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)




ITPOBEPAEMBIE HA OI'D ITIO XUMHWHU TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NPOBePsIEMOro
TpeOOBaAHHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NMPorpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHWH NPUPOJAbI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyIbTYpbl W IPaKTHYECKOU
NESTEeIbHOCTH YEJIOBEKa B YCIOBMSX COBPEMEHHOI'O OOIIECTBA;
IIOHMMAaHHE MECTA XMMHUH CPENIU APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAaYUYHbIX MCTOAAX IMO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHUSA
XHUMHUYCCKUX peaKHHﬁ; YMCHUC UCIIOJIB30BaTh MOACIN JUIA
00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

13

o ctepax npodecCuoHaTbHON AESITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
XUMHUYECKOM HAayKH, YTO I03BOJMT OOYYarolIMMCSl paccMaTpuBaTh
XUMHIO Kak cdepy cBoeit Oyayiieit mpodeccnoHanbHOM 1eITeIbHOCTH
W ClenaTh OCO3HAHHBIN BBHIOOP XMMHHM KakK MPO(UIBLHOrO HpeaMera
MIpH MEPEXO/Ie HAa YPOBEHb CPEAHETO 0011Iero o0pa3oBaHus

Bianenne cucteMoll XMMHMYECKMX 3HAHUMM M yMEHHUE IPUMEHSTh
CUCTEMY XMMHWYECKUX 3HAHUH, KOTOpask BKIKOYACT:

2.1

BAKHEHIINE XUMUYECKHE TOHATUSA: XUMHUYECKHM DSJIEMEHT, aToM,
MOJIEKYJIA, BEIECTBO, IIPOCTOE U CIOKHOE BELIECTBO, OJAHOPOAHAS U
HEOAHOPOJHAsI CMECh, OTHOCUTEJIbHBIE AaTOMHAasi M MOJEKYISIpHAs
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpEeaHss), XUMUYECKas
peakiusi, peaklUyd COEOUHEHMS, PEAKIUH pa3lIoKEeHHs, peaKuu
3aMeIIeHus, peakuuu OoOMeHa, TeIIOBOM 3(QEeKT peakuuH, 3K30- U
SHJOTEPMHUUYECKHE PEAKIMM, PacTBOpP, MAccoBas JOJS XHUMHYECKOTO
2JIEMEHTA B COEIMHEHNH, MAacCOBAas 10JIs U MPOLICHTHAs! KOHLICHTpaLUs
BEILIECTBA B paCTBOPE, PO aTOMA, JIEKTPOHHBIH CIIOM aTOMa, aTOMHAsI
opOuTanb, paadyc aroma, BaJEHTHOCTb, CTEMEHb OKUCJIECHUS,
XUMHYECKasl CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJSIpHAs
KOBaJICHTHAsl  CBS3b, MOHHAas CBs3b, METAJUIMYECKas  CBs3b,
KpUCTaJIMYecKasi pemérka (aToOMHas, HWOHHAs, MeTalJu4ecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, JIEKTPOJIUT U HEAIEKTPOJIUT,
ANEKTPONIUTHYECKAsT JUCCOIMAlMsI, peaklud HOHHOro oOMeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKHCIECHWE W BOCCTAHOBIIEHHE, JJIEKTPOJIN3,
XMMHUYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTHMbIE peaKIuy,
CKOpPOCTh XMMHYECKOM peakuuu, Kartanuszatop, I[IJIK, kopposus
METAJIJIOB, CILIABBI

2.2

OCHOBOIOJIaralolye 3aKOHbl XMMHHU: 3aKOH COXPAaHEHHUS Macchl,
nepuonanueckuil 3akoH J(M. MenneneeBa, 3aKkOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOraapo




2.3

TEOPHUH XUMHUU: aTOMHO-MOJIEKYJIsIpHast TeopHus, TEOpHs
3IEKTPOJIUTUYECKON JUCCOLIHAIIUN

Brnanenune ocHOBaMH XUMUYECKOW TPAMOTHOCTH, BKJIFOYAKOLIEH:

3.1

YMEHHE MTPaBUIILHO UCIOJIb30BaTh U3YUYEHHBIE BELIECTBA U MaTE€pHAJIb
(B TOM uyHCle MHHEpaJbHBIE YAOOpPEHHs, METaUIbl W CIUIABHI,
IPOAYKTHl IEepepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yros, mpupoaHoro rasza, He(TH) B OBITY, CEJIbCKOM XO3sHCTBE, Ha
IIPOU3BOJICTBE U IOHMMAaHHUE 3HAYEHUS JKUPOB, OEJIKOB, YIJIE€BOIOB
JUIsL OpraHu3Ma 4YeJIoBeKa; YMEHUE [IPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMUYECKHUX IPOLIECCOB HA OPraHU3M 4YEJIOBEKA U OKPY)KAIOLIYIO

MIPUPOAHYIO CPELY

3.2

YMEHHME WHTETPUPOBATH XMMUYECKUE 3HAHUS CO 3HAHUSIMHU JAPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIM4Yue OMbITa pabOThl C Pa3NIUYHBIMU HCTOYHUKAMH HH(OpMaINU
110 XMMUM (Hay4yHas M Hay4dyHO-TIONYJSIpHAsl JUTEpaTypa, CIOBapH,
CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MMpEeBpalICHUAX nu MPAKTHUYICCKOM MNPUMCHCHUHA u YMCHHUC
HMCIOJb30BaTh €€ JJI1 pCIICHUSA y‘le6H0-H03HaBaTeJ’ILHHX 3aJa4

BnageHnue ocHOBaMM MOHATHMMHOIO amnmapara M CHMBOJIMYECKOIO
A3bIKa XMMHUU JUJIs1 COCTaBIeHUsA (HOpMYJ HEOPraHMYECKHX BEILECTB,
YpPaBHEHUH  XMMHMYECKMX  PEaKLUMW; OCHOBAMM  XUMHUYECKOH
HomeHknarypsl (IUPAC u TpuBHanbHoiN)

YMeHue oOBACHATH CBS3b IMOJIOKEHUs 3emMeHTa B [lepuoguueckoit
CUCTEME C YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHYECKHX 3JIEMEHTOB (cocTaB M 3apan sapa, oOIiee dYHciIo
JIEKTPOHOB), pacIpesieIeHUeM D3JIEKTPOHOB 10 3HEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOIOB, KNS U KLU

[IpeacraBnenne O  MEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMUYECKHUX DJIEMEHTOB (paJyC atoMa, 3JEKTPOOTPHUIIATEIHLHOCTH),
MPOCTBIX W CIIOKHBIX BEIIECTB OT IOJOXKEHUS DJIIEMEHTOB B
[lepmonanueckoit cucreme (B MajblX TMEpPHOJAX H  TJIABHBIX
MOATPYIIAax) U JIEKTPOHHOTO CTPOCHHUS aTOMa

YMmeHue kinaccupumpoBarh:

7.1

XUMHNYECKUEC DJIEMECHTDI

7.2

HCOPraHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUC PCAKIIUN

YMeHHE OnpeneisarTh:

8.1

BAJICHTHOCTb W CTCIICHL OKUCJICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apAl
HOHa

8.2

BUJI XMMHMYECKOM CBS3U M THII KpPICTElJ'IHPI‘-ICCKOfI CTPYKTYpPLI B
COCAMHCHUAX

8.3

XapakTep cpebl B BOJHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIIHUTEIIBb U BOCCTAHOBUTCIIb

YMeHnue xapakTepu3zoBaTh PU3NYECKUE U XUMUYECKUE CBOICTBA:

9.1

MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas,
KpeMHUu#, a3zoT, ¢ocdop, cepa, XJOp, HATpUH, Kalud, MarHHii,
KaJIBIMH, ATFOMUHUH, JKEJe30)




CJIIOKHBIX BEILECTB, B TOM YHCJIE HUX BOJHBIX pPAcTBOPOB (BOJA,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJOPOMA, OKCHABI M THUIPOKCHUIBI
MetamwioB [-IIA rpynn, amomunus, meau (II), nunka, xenesa (I u

92 I11), oxcuasr yriepoaa (Il u 1V), kpemuus (1V), azora u dpocdopa (Il
u V), cepsl (IV u VI), cepuucras, cepHasi, a3oTucrasi, a30THasd,
dhocdopHas, yroipHas, KpeMHHEBasK KHCIIOTa U MX COJIH)
MPOTHO3MPOBAaTh W  XapaKTepU30BaTh CBOHCTBAa  BEIIECTB B

0.3 3aBUCUMOCTH OT HX COCTaBa M CTPOCHUS, NMPHUMCHEHHE BEIICCTB B

' 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXKHOCTh IIPOTEKAHUS XUMHUIECKUX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBUAX

10 YMeHHEe COCTaBIATh MOJICKYJIIPHBIC M HOHHBIC YPaBHEHHS PEaKIUi, B
TOM YHCJTIE:

10.1 peaxiuii HOHHOTO OOMeHa

10.2 OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA

103 WUTIOCTPUPYIOIUX ~ XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB

' (Tpyrmim) HEOPraHMYECKUX BEIECTB

104 MTOATBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MEX Ty HUMH

11 YMeHue BBIYUCISTH (MIPOBOJAUTH PACUETHI):

111 OTHOCUTEIIEHYIO MOJICKYJISIPHYI0O ¥ MOJISIPHYFO MAacChl BEIIECTB,

' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH

11.2 MaccCOBYIO JIOJIO BEIIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB

114 [0 ypaBHEHHUSM XHMHUYECKUX PEAKIUi U HAXOAUTh KOJIUYECTBO

' BelIecTBa, 00bEM U MacCy pearcHTOB WJIH MPOYKTOB PEaKIInn

12 Bnanenue (3Hanue 0CHOB):

OCHOBHBIMH  METOJAaMH  HAYYHOTO  TO3HaHHWSA (HAOIIOACHHE,

121 HU3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) TIPU U3YUEHUH BEIIECTB U

' XUMHUYECKHX SIBJICHUH; yMeHUEe Cc(HOpMyIHpOBaTh MpoOiIeMy U
MIPENTIOKUTH MYTH €€ PEIICHUS
122 Oe3omacHOil paboOThl C XUMHYECKMMH BEIIECTBAMH, XMUMHUYECKOM
' MOCYAON U JTabopaTOpHBIM 000pyA0BaHUEM
MpaBuUiiaMy 0€30TaCHOTO 0OpaIlleHUs C BEIIECTBAMU, UCIIOJIb3YEMbIMU
B TIOBCETHEBHOW KM3HU, TIPABHIIAMU TTOBEJACHUS B IETSAX COCPEKCHUS
123 3I0pOBbS M OKpYKaIOIIeH MPUPOAHON Cpelbl; NMOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHS HAa JKUBBIC OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS U MPEAOTBPAIICHUS HX BPETHOTO
BO3JICHCTBUS
Hanwuue mpakTHyecKuX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBIICHUS

13 CIIETYIOIINX XUMUYSCKUX IKCITIEPHUMEHTOB:

M3Y4YCHHE U OnucaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 C  (QU3NYECKUMU W  XUMHUYECKHUMH  SBIICHUSMHU;  OIBITHI,
WUTFOCTPUPYIOIIHE MPU3HAKH MPOTEKAHUS XUMHUYICSCKUX PEaAKIIHA

13.2 M3y4eHne CIIOCOOO0B pa3/ieNieHUs CMecei
MOJIyYeHUE KHCIIOpOJa ¥ HW3YYCHHE €ro CBOWCTB;, IOJydeHHUE

13.3 BOZIOPOJa U M3yYEHHUE €ro CBOMCTB; MOJYYCHHE YTJIEKHCIOro ra3a u
W3YYCHHE €r0 CBOWCTB; IMOTYICHHE aMMHUaKa U U3ydeHHE er0 CBOWCTB

134 MIPUTOTOBIIEHHE pACTBOPOB C ONpEACNEHHONH MaccoBOW  Joneit

PacTBOPEHHOTO BEIIECTBA




13.5

IIPUMEHEHNE MHIUKAaTOPOB (Jrakmyca, METHIIOpaHka "
¢beHondranenna) s ONpeaesieHUs] XapakTepa cpelbl B pacTBOpax
KHCJIOT U LIeJI0Yen

13.6

HCCIEAOBAHUE UM OIMCAaHUE CBOWCTB HEOPraHWYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YUYEHHE B3AUMOACHUCTBUS KUCIIOT C METAJIaMU,
OKCHJAMU  METAUIOB,  PacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHUE OJHOIO MeTajula JpyrMM M3 pacTBopa  COJIH;
WCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB TUIPOKCHUIOB AQIIOMHHHS H
LIMHKa

13.7

pelieHne YKCIePUMEHTANIbHBIX 3a7a4 o TeMaMm: «OCHOBHBIE KJIacChl
HEOPraHUu4YeCKUX COCTMHEHUIY,; «INEKTPOJIUTUYECKAS
mucconuanussy, «BakHeWIne HEeMETallIbl W WX COCIMHCHUSY,
«Baxuelnime MeTaIbl ¥ UX COCAUHEHUI

13.8

XUMUYCCKHE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOLITHE MpPU3HAKU
MPOTEKAHUS pPEaKIHi MOHHOrO OOMEHA; KauyeCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBL XJIOPHI-, OPOMHUI-,
vonun-, cyiabdar-, docdar-, kapOOHAT-, CHIHKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJbIUs, aJIOMUHUS,
xkenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

VYmenue:

141

NpeACTABIATE PE3YJIbTaTbl OSKCICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTciIbCTB, I‘pa(l)I/IKOB u Ta6JII/III U BBIABJATH OMIIMPHUYCCKUC
3dKOHOMCPHOCTHU

14.2

YCTAHABJIMBATb CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMI>IMI/I XUMHUYCCKUMU
SABJICHUAMU U ITpOHECCAMH, IMTPOUCXOIAIUMMHU B MAKpPO- U MUKPOMHUPE,
OOBACHATH IIPUYKUHBI MHOFOO6pa3I/I5{ BCIICCTB

MNEPEYEHDB 3JIEMEHTOB COJAEPKAHUS, TPOBEPAEMbBIX HA OCHOBHOM
I'OCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHNUHU

Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 IlepBOoHayaIbHBIE XUMUYECKHUE TIOHATHUS
11 UYuctele BenecTBa U cMecu. CiocoObl pasieieHns cMecen
12 ATOMBI M MOJEKynabl. XHMHUYECKHE dJIeMEHThl. CHMBOJIBI XMMHYECKHX
' 2J1eMEHTOB. [IpocThIe U CI0XKHBIE BENIECTBA.
Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb
13 OKHCIICHUSA
3aKkOH TIOCTOSIHCTBA coOCTaBa BemlecTB. (OTHOCHTENbHAs AaTOMHas Macca.
14 OTtHocuTenbHAsE MOJEKyYJIsIpHas Macca. MaccoBast 1ol XMMHUYECKOTO 3JIEMEHTA
B COETMHEHUU
15 KonuuectBo BemectBa. Moabs. Momspaast macca. MossspHbIii 00BEM Ta30B.
B3aumocBsI3p KOIMUECTBA, MACChl U YHMCIIAa CTPYKTYPHBIX €IMHUL] BEIIECTBA
duznyeckue U XUMHUYECKUE SBJICHHS. XHUMUYecKas peaklus U e€ MpHU3HaKU.
16 3aKOH COXpAaHEHMS MACCHI BEIIECTB. XMMHUYECKHE YPaBHEHHUS
9 Ilepuognueckuii 3akoH u Ilepuonnueckas cucreMa XMMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
2.1 [Tepnonnueckuit 3akoH. [lepuonnueckas cucreMa XUMUYECKUX 3J1eMeHTOB J[. 1.




MenpeneeBa. [lepuoasl u rpynmnbl. @U3NYECKUI CMBICT MOPSAKOBOIO HOMEPA,
HOMCPOB IICpHoaa U I'pyHIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX szaep. M3otomnbl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX  000JI0ueK aToMOB IepBbIX 20 XHMHYECKUX 3JIEMEHTOB
IIepnonnueckoii cucremst .M. MeHnneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX JIEMEHTOB IEPBBIX TPEX
[IEpUOJOB, Kayus, Kaiuplus (paguyca aToOMOB, 3JIEKTPOOTPULATENBHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB) M MX COEAMHEHUH B
COOTBETCTBUM C IIOJIOKEHUEM 13iiIeMeHTOB B Ilepuoguueckoil cucreme Hu
CTPOEHHUEM HUX aTOMOB

CrpoeHue BelecTBa

3.1

Xumunueckass cBs3b. KoBaneHTHass (WoJissipHAs U HEMOJSIpHAsi)  CBA3b.
DIEeKTPOOTPULIATEITLHOCTh XUMHUYECKUX 3JIEMEHTOB. Honnas CBSI3b.
Meramuueckas CBSI3b

3.2

Tunsl KpucTaUIMYecKuX pemeéTok (aTOMHas, HOHHAs, MeTauindyeckas),
3aBUCUMOCTh CBOMCTB BEIECTBA OT THMA KPUCTAUIMYECKOW PEIIETKH U BHUIA
XUMHUYECKOH CBSI3U

Baxwneimue npeaACTaBUTCIIN HCOPraHUYCCKUX BCHICCTB. Hemeranmnel u ux
coeIMHEeHMsI. MeTaibl M UX COeIUHEHUS
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Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX COCIMHCHHU: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIe) u
Hecosieo0pa3yoiue, OCHOBaHHMM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHCIOT (KUCIOpOJCOAepKalie ¢  OeCKHUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIC); COJICH (CpEIHUX M KUCIIBIX)

4.2

dusnyeckue ¥W XUMHYECKHE CBOKMCTBA MPOCTBIX  BEIIECTB-HEMETAJUIOB:
BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne U XHMUYECKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHUA,
HaTpusda, KaJlud, Marovusgd W Kajlblus, aJIIOMHUHHA, KEJIC3a. QHGKTPOXI/IMI/I‘-IGCKI/II\/’I
paa HaprI)KeHHI’I MCTaJIJIOB
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Pu3znueckue U XMMUYECKHE CBOWCTBA BOJIOPOJHBIX COEIMHEHHI HEMETAlJIOB:
XJIOPOBOJIOPOJa, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBa OKCcHI0B HemeramioB: cepel (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). [onyuenue
OKCHJIOB HEMETAJIJIOB

4.6

Xumunyeckue cBoiictBa okcusioB: MetamioB IA—IIA rpynn, nunaka, meau(Il) u
xeneza(ll, III). ITony4yeHne OKCHI0B METAIITIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHWUU M aM(POTEPHBIX THAPOKCUIIOB (HAa TIpUMEpe
THAPOKCHIOB ~ QIFOMHHMsSI, >Kejle3a, IHMHKa). [lolydeHne OCHOBaHMA |
amM(pOTEePHBIX TUIPOKCUIOB

4.8

OOmue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpHHUCTOM, CepHOH, a30THOU, (ocPOpHOI, KpeMHUEBOU, yronbHOH. OcoObie
XUMHUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOW W a30THOM KHCIIOT.
[Tonyuenune xkucaor

4.9

OOu1re XUMUYECKHe CBOMCTBa cpeaHux couell. [lomyuenue coneit

4.10

[Monyduenue, cobupaHue, pacrlo3HaBaHUE BOJOPOJA, KUCIOPOAA, aMMHAaKa,
YIJIEKHCIIOTO Ta3a B JIA00OpaTopuu
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HOHy‘-IeHI/IC aMMMakKa, CepHOﬁ M a30THOM KHUCIIOT B MPOMBIIIJICHHOCTH. O6H_[I/IC
CITOCOOBI MMOJIy4YCHH A MCTAJIJIOB

4.12

I'eneTnmueckast CBA3b MCXKIAY KiTaCCaMH HCOPIraHUYCCKUX COC,Z[I/IHGHI/Iﬁ




XUMHUYECKUE PEAKIIUU

5.1

Knaccuukanus XuMUYECKHX peakiyil Mo pa3MUYHBIM MPU3HAKAM: 110 YUCITY U
COCTaBY Y4YacTBYIOUIMX B pEaklIMMU BEHIECTB, MO TemioBoMy 3(ddexTy, mo
WU3MEHEHHUIO CTENEHEHN OKUCIECHUS! XUMUYECKUX JIEMEHTOB

5.2

TennoBoi 3(hPeKT XMMUIECKON peakIuu, TePMOXUMUYECKHUE YpaBHEHUS. DK30-
U DHIOTEPMHUYECKUE peakluu. TepMOXUMUYEeCKue ypaBHEHH

5.3

OKUCIINTEIFHOBOCCTAHOBUTEIIbHEIE pCaKknuu. OKHUCIIMTEIM U BOCCTAHOBHUTEIIH.
IIpoueccel  OKHMCIEHMSI M BOCCTAHOBIIEHHSA.  OJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIHON PEAKLIUU

5.4

Teopus sneKkTpoIUTUUECKON qucconuanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HEeTeKTPONIUThHI. CHITbHBIC U ClIa0bIe NIEKTPOIUTHL. CTENeHb AUCCOIUAIIH

5.5

Peakunu nonHOro oOMeHa. YCJIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMeEHa,
IIOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHUS PEAKLIMU

XuMUs ¥ OKpyKarolias cpena

6.1

BemecrBa n Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloOBeKa. be3omacHoe
UCIOJb30BAHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.
HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE  3arpsi3HEHUE  OKpYyXKaroulell  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3[yXa U BOJOEMOB), CIOCOOBI €ro MpelIoTBPALLECHUS
[Ipenenbuas pomyctumas konmeHTpauus BemiectB (IIJK). Ponp xumunm B
pElIeHUH HKOJIOTMYECKUX mpobieM. YcuieHue mnapHUKOBOro sddekra,
pa3pylieHre 030HOBOIO CIIOs

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U MX COCIUHCHHN B
OBITY, MEIWIMHE, TPOMBIIUIEHHOCTH W CEeIbCKOM Xo3sicTBe. llpumenenue
METAJJIOB W CIIaBOB (CTalb, YYyryH, AIOPAIOMUHUN, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH MX COenHeHHH. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC
CTIOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble MCTOYHHMKM YIIIEBOJOPOJOB (Yrosb, NMPUPOIHBIA ra3, He(Th),
MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U POMBIIIJIEHHOCTH

6.5

[lepBoHavasibHbIe TOHATHS 00 OPraHWYECKHUX BEIIECTBaX KaK O COEAMHEHUSX
yraepoza (MeTaH, 3TaH, dTHJICH, alleTUJICH, dTAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[TonsiTHE 0 OMONOTHMYECKH BaXKHBIX BEIIECTBAX: )KHUpaxX, OeiKax, yrieBogax — u ux
POJIN B JKU3HU YEJIOBEKA

Pacuérnr:

7.1

10 (l)OpMy.]'IaM XUMHYECKHX COSIUHEHHUH

7.2

Macchl (MACCOBOM) J0JIM paCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHHAM
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