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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMuMHH Ha YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero o6pazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEHIIMM INPEToAaBaHusl y4eOHOro mpeaMera
«Xumus» B 00pazoBaTelIbHbIX opranuzanusax Poccuiickoit denepanun.

[IporpaMmma mo xXuMHUM [a€T MpeACTaBIEHHWE O LeNsIX, O0miel cTpareruu oO0ydyeHwus,
BOCIIUTAHUSI W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelieieHue ero mo kKjaccaM U
CTPYKTYpPUPOBAHUE IO pa3jieJiaM U TeMaM MPOTrpaMMBbI 110 XUMHUHU, ONIPEACIIIET KOJTNYECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO IOCIIe0BATEIbHOCTD
U3YYEHUS XUMHUU C YUYETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOIro
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00y4aromuxcsi, ONpeaessieT BO3MOKHOCTH MIpeaMeTa JUIs
peanu3anuu TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAaKKe TPEOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHH
HAa YpOBHE LeJeil W3ydeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
NEATETLHOCTH 00YYAIOIIETOCs TT0 OCBOSHUIO YU4EOHOTO COJIep KaHUSI.

3HaHUE XUMHUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTABICHUIA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPHUPOJE, O MYTSIX
pemieHus Ta00anbHBIX MHPOOJIeM YCTOWYMBOTO pPa3BUTHS UEJIOBEYECTBA — CHIPHEBOI],
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCcKOi 0€301acHOCTH, MPOOIIeM 3JpaBOOXPAHECHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET pealu3alMiid BO3MOXKHOCTEH JJIsi caMmMOpa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOH  NeATeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak M B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAaKOMHUT CO CIEUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIIuXCs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSIM, K TPUPOJE, K YEJIIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOIMYECKOe OOpa3oBaHHE
oOyJaromuxcs.

JlanHbIe HampaBieHUS B OOYyYEHHHM XHMHH OOCCTIICUMBAIOTCS CHEIU(DHUKON COAepKaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMueckd aJalnTUPOBAHHBIM OTpPaKEHHEM
0a30B0Oi1 HayKH XMMHHU Ha OTpeACIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IEro 0o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI IIEpBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHs MPOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK €€ msydeHuro. CoaepkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMIY IOCJIEI0BATEIbHOIO PAa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MpeCTaBICHUH 00 AMEKTPOIUTUYECKON TUCCOIUAIINN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YPOBHSA K Jpyromy,
BBIMOJHAS (QYHKIUN OOBSICHEHHUS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHUS N3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIONIEH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MpPUPOJbI,
LEHHOCTHOTO OTHOILIEHUS K HAay4YHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yuenne xumun
OPOMCXOOUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Okpyxaromuii Mup», «buonorus. 5-7 knaccsl» u «®dusuka. 7 kimace».

[Tpu u3yyeHN XUMUU IPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NESTEILHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3a7ada y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNHN K HaAyYHBIM METO/IaM MMO3HAHUS MIPU U3YyYEHUH BEIIECTB U XMMUYECKUX PEaKIUii, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHOM U yueOHO-UCCIIEI0BATEIBCKOM NEATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEHEBHOMN KU3HHU.

[Ipy u3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro OoOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHne o0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH,  HAyyHbIM  METOJaM  II03HaHUf,
(bopMUPYIOLIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUHU;

— obecreuyeHrne YCIOBHH, CIOCOOCTBYIOIIMX TNPUOOPETCHUIO OOYYAIOIIUMUCS OIbITa
pa3HooOpa3HON NesATeNbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TIOJNYYEHHBIC MNPH M3YYCHUH XUMHM, NPUMEHATh HMX MPU pelieHHH MpodieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOU NEATECIBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIUHU K O0Yy4EHUIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npod i ¥ HaIIPaBICHHOCTH AajibHEHIIero 00yueHusl.



OO1ee YuCIIO YacoB, OTBEACHHBIX I M3yYCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanusi, cocraisieT 133 gacos: B 8 kimacce — 67 gacoB (2 9aca B He/Ien0), B 9 kiacce — 66
4yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHME OBYUYEHUA

8 KUIACC

IlepBoHaya/JbHbIe XMMHUYECKHE TOHSITUSA

IIpenmer xumun. Ponb XUMHUM B KH3HU 4YeJOBEeKa. XHMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsThme o
METO/1ax MO3HaHMs B XUMHH. UucThIe BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U cinoxHbIe BeuecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHX OSJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCHUTENbHAA aTOMHAst Macca. OTHOCUTENbHASL MOJIEKYJIIpHAs
Macca. MaccoBasi 10Ji1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUU.

KonunuectBo BemectBa. Moabs. MonsipHass macca. B3auMocBsI3p KOIMUYECTBA, MAcChl U
YHCclia CTPYKTYPHBIX €AMHHUIL BelecTBa. Pacuérsl mo popmynam XuMUYECKUX COETMHEHUH.

DuU3NYEeCKue W XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakuuss U €€ MpPU3HAKU. 3aKOH
COXPaHEHMSI MACChl BEIECTB. XUMHUYecKHe ypaBHeHUs. Kinaccudukanms XUMUYeCKuX peakiuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMMHYECKOM IMOCYyJ0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpateHus ¢ 1abOpaToOpHBIM OOOpPYIOBAaHWUEM, M3yYEHUE WM OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOACHHE (PU3NUECKUX (TUTIABJICHUE BOCKA, TASTHHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE U KOHACHCALUS BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKATMBAHNWE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOMN) sIBJICHUH, HAOII0ICHHE
W ONHCAaHWE TPHU3HAKOB TMPOTEKAHUs XHUMHUYECKMX peakuuid (pasjioKeHue caxapa,
B3aMMO/ICHICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3aWMOJeiicTBHe jxene3a ¢ pactBopoMm conu Mmeaw (II), m3yueHwe crmocoOoB
paszeneHus cMeceil: C TMOMOIbI0O MarHuTa, (UIBTpPOBaHUE, BBIIAPUBAHHUE, JUCTHIUISALIMS,
xpomaTtorpadusi, TNpoBeIEeHHWE OUYUCTKA I[MOBApPEHHON COJM, HAONIOACHHE U ONHCAHHE
pe3yJabTAaTOB MPOBEJICHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS] MacChl, CO3JaHHUE
MoJieIed MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — 3ie€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucinopona B npupoze, Gu3nueckue 1 XUMUIECKHE CBOMCTBA (PEaKIIUu TOPEHUs).
Oxkcunel. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJa B Jaboparopud U
IpoMBbINUIeHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alIoTporiHas MOAM(PUKAIUS
KHCIJIOPOJa.

TennoBoil 3¢ (dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 9K30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO (D dekTa, pa3pyieHue 030HOBOTO CIIOSI.

Bonmopon — »nmeMeHT uM mpocroe BeniecTBO. HaxoxkaeHue Bogopoja B NPUPOJIE,
duznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTter u comnu.

MomnsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbl. HackimieHHbie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpHMOCTh BelIeCTB B BoJe. MaccoBas J0Js BEUIECTBAa B
pactBope. XuMHUuecKue cBoicTBa Boabl. OcHOBaHMs. Poilb pacTBOpPOB B NMPHUPOAE U B SKU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpa3yroriue (OCHOBHbBIE, KUCIOTHBIE, aM(oTepHbIC) U HeconeoOpa3yromue. Homenkiarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.

OcnoBanus. Knaccudukanuss ocHOBaHMH: IIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknarypa ocHoBaHmii. Pusnyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECKUE
cBoiicTBa KUcHoT. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XuMudeckue cpoiictBa coieil. [lomydenne
COJIEH.

['eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenn:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAaHUS KUCIOpOJa B BO3JyXe, MOTydyeHHE, COOMpaHHe,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M INPEKPALICHUs TOpeHUs (I0oXkapa), 03HAKOMIIEHHUE C
o0pa3llaMd OKCHJIOB M ONKMCAHWE HMX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pPAclO3HAaBaHUE H
U3y4eHUE CBOICTB BojaOpojaa (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (II)
(BO3MOYHO HCIIOJIb30BaHKME BHIEOMATEPUANIOB), HAOII0JeHHE 00Pa3I0B BEIIECTB KOJIMUYECTBOM
1 Mo, WccnenoBaHne OCOOCHHOCTEH PACTBOPEHHMS BEUIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICMCTBYE BOABI C MeTa/UlaMM (HaTpueM M KajublueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), HCCIIEJOBAaHUE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYeH, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTHI, KHCIOT C METaJUIAMH,
peakuui HEUTpanu3aluy, IOJIYy4EeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]a4 10 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUW».

Ilepuoauuecknii 3axoH u Ilepuoanueckassi cucrema xumudeckux sjiementos JI. M.
MenpneseeBa. CTpoenne aToM0B. XUMHYeCKas CBsA3b. OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBIE
peakuun

[lepBble TOMBITKA KJIACCU(PUKALUNM XUMHUYECKUX »dyeMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JEMEHTOB (IIE€JOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJIOTEHbl, THEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM()OTEpHBIE OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepumogmyeckas cucrema XuUMHUYecKHX »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHas W ayMHHONEpUoaHas ¢opmbl [lepuoanueckoid cUCTEMBI
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne aromMoB. CoctaB aroMHBIX szaep. HM3orombl. OmekTponbl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. N. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO DJIEMEHTAa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs paauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEPUOAAM.



3nauenue Ilepunonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. 1. 1. Menaenees — y4€Hbll U IPaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monsipHas 51 HETOJISIpHAS) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  [Iporecchr
OKHUCJICHHUS B BOCCTaHOBIICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixkcnepumenm:

n3ydeHue oO0pa3lloB BEIICCTB METAJUIOB W HEMETAUIOB, B3aUMOJIEHCTBHE THAPOKCHIIA
[IMHKA C pacTBOPAMH KHCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB, WILTIOCTPUPYIOMIUX MTPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIX PEAKIINI (TOpEeHHE, PEaKLIUK Pa3JIOKEHUS, COSTUHEHHUS ).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XMMHUHU B 8 KJIACCE OCYILECTBISETCS
4yepe3 MCIOJb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMIOHATHW, TaK ¥ TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC MOHSITHS: HAY4YHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHaaus3, CHHTE3, Kiaccudukanms, MEePUOJUYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®usnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYNIA, JJCKTPHUECKUU 3apsili, BEIIECTBO, TENO, OO0BEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (HU3WYECKUE BEITUYUHBI, €AUHUIIBI U3MEPEHHS, KOCMOC, TIIAHETHI,
3BE3451, CoHIIE.

buonorus: ¢porocuntes, npixanue, buocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKONIa€Mbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XMMHYECKas peaKkuus

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMu4eckux odiemeHtoB [[. .
MengaeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUs U HUX COECOUHEHUM B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTPOEHHEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XUMHUYECKOM CBA3U. TUNBI KPUCTAIIMYECKHUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH U BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XWUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, I€HEeTHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMAYECKHX PeakLUi MO Pa3iuYHbIM MPU3HAKaM (110 YUCITY M COCTaBY
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTerneHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). DK30- U
HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS.

[lonarue o ckopoctu XxuMuueckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
karanuse. I[loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpbl, BIMSIOLNIME HA CKOPOCTh
XUMHUUYECKON PEAKINH U MOJI0)KEHNE XUMUUYECKOTO PABHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOIh30BAaHMEM METO/Ia MIEKTPOHHOIO OaliaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHoHBI,
aHMOHBI. MexXaHnW3M JHMCCOLMALMM BEUIECTB C PA3JIUMYHBIMH BHAAMH XHMHYECKOW CBS3H.
Crenens auccornuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOTO OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMu Ha HOHBL.
[TonsiTHE O TUAPOTU3E COJIEH.

Xumuueckuii Ixcnepumenm:

O03HAKOMJICHHE C MOJEIIAMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3AECUCTBHUS PpPa3IMUHBIX
(bakTOpOB, UCCIETOBAHKE SJEKTPOIIPOBOJHOCTA PACTBOPOB BEIIECTB, MPOIECcCa AUCCOLUAIIUN
KHUCJIOT, IIeJTo4Yel M coyiel (BO3MOKHO HCIOJb30BAHUE BHUJIEO MATEPUANIOB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHUS peakiuil HWOHHOro oOMmeHa (oOpa3oBaHueE
ocajka, BbIJCNIEHWE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKUUN (FOpEHUE, PEaKIUU Pa3NIOKEHHs, COCIUHEHUS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI0 KAYECTBEHHBIX pPEaKUHWd Ha HOHBI,
peuIeHne YKCIIEpUMEHTAIIBHBIX 3aa4.

HemeTanibl 1 UX coeIUHEHUS

OO0mast xapakTepucTUKa TraloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue U (pU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKUE CBOWCTBA HAa MpPUMEPE XJiopa (B3aMMOAECHCTBUE C METaljaMU, HEMETaIaMHu,
niesnioyamu).  XjopoBoaopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. [leiicTBre X10pa U XJIOpOBOJOPOa HAa OpraHu3M 4elloBeKa. BaxxHenmue xiopuasl
Y UX HaXO0XJICHHUE B IPUPOJIE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe CTeneHn OKucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHIBI Cephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(oOmue Kak MpeACTaBHTENs Kiacca KHCIOT M crhenuduyeckue). XUMHUYECKUE PEaKiuy,
JeKanye B OCHOBE MPOMBIIUICHHOTO croco0a TOMy4YeHUs cepHOoW KuUcnoThl. [IpumeHneHue
cepHoii kuciaoTbl. Coi CepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpebl
COCTMHEHUSIMU Cepbl (KUCIIOTHBIC MO, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBpALICHUSI.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHMs. A30T, paclpocTpaHeHHEe B MpuUpone, (QU3NYECKHEe U
XUMHUYeCKHe cBolicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3n4eckue U XUMHUSCKUE
CBOICTBa, Mony4YeHue u nmpuMeHeHue. Comu aMMOHUS, X (PU3HYECKHE U XUMUYECKUE CBOWMCTBA,
npuMeHeHrne. KauecTBeHHas peakuus Ha MOHBI aMMOHUsS. A30THas KHUCIOTa, €€ MOJydeHHE,
dusznueckue M XUMHYECKHE CBOIicTBa (oOuIue Kak NpeacTaBUTeNs Kiacca KHCIOT U
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3/yXa, MOYBBI UM BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, pusznyeckne u xummuueckue cpoiricta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nvecKkue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MUHEPATBHBIX yIOOpECHHI.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEpPOJ, AIIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoze.
Oxkcuppl yraeposaa, ux ¢puU3nyYecKue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE HA KMBBIE OPTaHU3MBI,
NOJy4deHUE U IPUMEHEHHE. DKOJIOTHYEeCKHe MPoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kucinora u eé
coiu, UX (U3MYECKHMe M XUMUYECKHE CBOMCTBa, MONydeHHEe U NpuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KkapOoHaT-woHBL.  Mcmonp3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
MPOMBILIUIEHHOCTH U CEJTbCKOM XO35MCTBE.

[TepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTiepoiaa
(MeTaH, 5TaH, STWIEH, AalETWIECH, ATaHOJ, IJIMUEPUH, YKCycHas Kuciora). Ilpupomnsie
UCTOYHUKU YIJIEBOJAOPOAOB (Yroib, HPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX HepepaboTKu
(6eH3uH), UX POJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBeKa. MarepHallbHOE EIUHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUI.

Kpemunii, ero ¢usmyeckne M XHMHUYECKHE CBOWCTBA, IOJYYCHHE W TPUMEHCHHUE.
Coenunenuss kpemMHuss B mpupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpEeMHUEBOU kuciioTe. CHIIMKATHI, UX HCIOH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeitme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MacHOr0 UCMIOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM KU3HHU.

Xumuueckuii IKcnepumenmn:

U3YyYeHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, MPOBEICHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (HU3NYeCKue U XMMUYECKHE CBOMCTBA TAJIOTCHOB M MX COCIMHEHHH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpasinaMd cepbl U €€ COCNMHECHUSAMH (BO3MOXHO HCIOJIL30BaHUE
BUJICOMaTEepHaNoB), HaOMOJeHHEe Ipolecca OOyriuMBaHUsA  caxapa MOJA  JAeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB Pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJICHUE KAUYeCTBEHHOHN peaknuu Ha cyib(paT-HOH W HaONIOJeHUE TMpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M UX COeAMHEHHH
(BO3MOXHO HCTIOJIL30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBbI0 (BO3MOXHO
UCIIOJIb30BaHNE BUJECOMATEPHAIIOB), U3yYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIICGHHE C TPOIECCOM aACOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUE, coOUpaHue, pacro3HaBaHue
U U3yYeHHUE CBOWCTB YTJIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pEakIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB HX TMPOTEKaHHs, O3HAKOMIICHHE C TMPOAYKLHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PeUIeHHe SKCIEepUMEHTANbHBIX 337a4y Mo Teme «Baxueilmue
HEMETAJUIBl U UX COEIUHEHUS».



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU UX
nosioxkenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTalinueckas CBSI3b M METAJIMYECKas KpHUCTaJUITMYecKas
peuéTKa. DJNEKTPOXUMUYECKUN psi HampsoKeHW MetauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ TIPOMBIIICHHOCTH.

[llenounbie MeTauibl: TToNokeHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIBI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xumMuueckux aemeHToB [[. M. MeHpneneeBa, CTpo€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3nyecKue U XMMUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHelme coenruHEHUs
KaJbIHs (OKCHI, THAPOKCHU/I, COIN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B llepumomgmyeckoil cucrteme Xumuuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumoamdeckoir cucreme xumuuyeckux »saementoB JI. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXAEHUE B Mpupojae. PU3NUecKue 1 XMMUYECKHE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl u conu xkenesa (II) m xemeza (II), ux cocras, cBolcTBa U
MOJIy4eHHE.

Xumuueckuil IKcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB WM CIUIABOB, WX (PU3WUYECKHMMH CBOMCTBaMH,
U3y4YEHUE PEe3yIbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCHAA KAIbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIBb30BaHHE
BHJICOMATEPUAJIOB), MCCJIEAOBAaHUE CBOMCTB KECTKOM BOJABI, IMPOIECCa TOPEHUS XKejle3a B
KUCIOpOoAE  (BO3MOXXHO  KMCHOJIb30BAHUE  BHJACOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKlMi HAa MOHBI: MarHus, KalblUs, aJIIOMUHUS, LMHKA, xene3a (II) u xenesa
(III), memu (II), HaGmroIeHNE W OMKCAHKUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJlisg ¥ KaJbIMs (BO3MOXKHO HCIIONB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMWCTB T'HJIPOKCHA AIFOMUHUS M TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «Bakaenime MeTaJluIbl U UX COSTUHEHUS».

XuMus M OKpyKamouas cpeia

BemecTBa n Matepuansl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B OwbiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPAaBJICHUSIX.

XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH cpepl (IIpeeibHas JOIyCTUMas KOHLICHTpaLUs
BemecTs, Aanee — [1J1K). Ponb XxuMun B penieHur SKOJIOTHIECKUX TTPOOIeM.

Xumuueckuil Ikcnepumenm:

u3ydeHue o0pa3ioB MaTepUAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MTOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU MU3YYCHUU XMMHUHM B 9 Kilacce OCYILECTBISETCS
4yepe3 MCIOJb30BAaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLMXCSL CACTEMHBIMU JIJIL OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.



OO0muye ecTeCTBCHHO-HAYJYHBIC TOHATHS: HAY4YHBIH (DaKT, THIIOTe3a, 3aKOH, TEOpHS,
aHaJu3, CUHTE3,  KIacCH(UKalUs,  MEePUOJUYHOCTh,  HAONIONEHUE,  AKCICPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

®dusnka: Marepus, aToM, OJJICKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHWI, HW30TOIIbI,
PaIMOAKTHUBHOCTh, MOJICKYJa, OJJIGKTPUYCCKUN  3apsjl, MPOBOJHUKH, IOJTYIPOBOJIHHKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIIMYECKAs pEmETKa, CIUIaBbl, (U3UYECKHe BEIUYUHEI,
CIMHMIIBI K3MEPEHHSI, KOCMHUYECKOE TIPOCTPAHCTBO, IIaHETHI, 3BE3)1bI, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YI0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHEIC BEIECTRA.

l'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHUS NPOTpaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B X0JIe 00Y4YEeHUsI XMMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEIbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHUMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpPaBUJIAMH U HOpPMaMH IMOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHSA U COIIMATU3AIIMH 00yJarOIIUXCSl.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXAalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M pacIIMpEeHHE ONbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOTO OTHOILIEHMS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIe[INI0, TOHUMAaHMs 3HAYEHHMsS XMMHMYECKOH HAyKh B JKM3HM COBPEMEHHOIO OOILECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqOBhIX JOCTHKEHHUSIX M OTKPBITHUSIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTpoicTBe
MHpa ¥ O0IIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHMS

NpPEICTaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE, KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOM,
y4eOHOMCCIIeI0BATENbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JIEATEIBbHOCTH, TI'OTOBHOCTH K
pa3HO00pa3HON COBMECTHOM AEATENbHOCTH IIPU BHIMOJIHEHUH YU€OHBIX, T0O3HABATENbHBIX 33/a4,
BBITTOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHUIO ¥ B3aUMOIIOMOILM B TpoIecce 3TOW y4yeOHOU NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHM CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUH TOCTYIKOB;

3) HEHHOCTH HAYYHOT'O TO3HAHMS:

MHUpPOBO33PEHUYECKHE  MPEICTAaBICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPAa3BHTHS HAayKH M COCTABJIAIOLINE OCHOBY ISt
NOHUMaHMs  CYIIHOCTH HayyHOW KapTUHBI MHUpaA, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs MPUPOABI, B3aUMOCBA3SIX YEJIOBEKAa C MPUPOJHON CPeNloi, O poiu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHbIE MOTHBBI, HANpaBICHHBIE Ha IOJyY€HHE HOBBIX 3HAHUU IO XUMHH,
HEOOXoauMBbIe Ul OOBSCHEHHs HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUMN, II03HABATEIIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHON PabOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPaTypod, JOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

uHTEpeCc K OOyYeHHI0O M MO3HAHWIO, JIOO03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM0o00pa30BaHMIO, TPOCKTHON M HCCIEI0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) popMmupoBaHNs KYJAbTYPHI 310POBbA:

OCO3HaHME IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JJ0POBBIO,
YCTAHOBKM Ha 3[0pOBbIM 00pa3 >KW3HU, OCO3HAaHWE IOCJIEACTBUNH M HENPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOTOoJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJCHUS



mpaBu 0€30MaCHOCTH TPU OOpPAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KU3HU;

S) TPyAOBOr0 BOCIIMTAHHUSA:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUIYaTbHOW TPACKTOPUHU
MPOJOHKCHHUSI 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHATBHONW NESATEIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B MPO(decCHOHANBLHOM cperie;

6) PKO0JIOTMYEeCKOr0 BOCITUHTAHHUSA:

HKOJIOTHUYECKHU TeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOrO M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MACHOTO MOBEJCHHS P padoTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IOJIydaeMble MPH H3YUYEHUU XUMHUH, AJs pelICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUs TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed MX pelIeHUs
MOCPEJICTBOM METOJ0B XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOM U COIMATIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPe3yabTaTOB BBLACISIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATUS (3aKOH, TEOpHsl, MPUHIUI, TUTIOTE3a, (HaKT, CUCTEMa,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 3THX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe ACUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Joruveckue 1eficTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATUH  (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSAMMU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKIUN, YCTaHABIMUBATH IPUUYUHHO-CIEACTBEHHBIE CBI3U
MEX]y 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIC,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHUE MPUMEHSATH B MPOLECCE MO3HAHUS MOHATUS (IIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUHU, NPeoOpa30OBBIBATH MIMPOKO
IPUMEHSIEMbIE B XMMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass (GopMylna M ypaBHEHHE XHUMHUYECKOW peakluu — TpU pelIeHUd YydeOHo-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM HSTUX MOJEIbHBIX MPEJICTABICHUNA BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIESCTB U
XUMHUYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBSI3U U
IMPOTUBOPEUHS B U3yYaEMBIX IPOIECCaX U SIBICHUSX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMM M MPOBEICHHUIO YYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (HopMyIHMpoBaTh OOOOIIECHHMS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICTOBAHMSI, COCTABIIATH OTUET O MPOJICIIAHHOM paboTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOJIYIaeMYIO U3 Pa3HBIX UICTOYHUKOB (HAY4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOTO COZEp)KaHUs, CIpPaBOYHbIE I[OcoOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMIOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JacTH HCIOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJa/IeHUuEe KYJIbTYypOil aKTUBHOI'O HCIOIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACTaBlICHUS
uH(pOpMAaIlMM ¥ WJUTIOCTPUPOBATH pEIIaeMble 33/1a4ydl HECJIOKHBIMU CXEMaMH, IUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEICKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOLLIEH NPUPOJHON CPEBI.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHS 3aJlaBaTh BOINPOCH (B XoA€ nuaiora W (WIM) AUCKYCCHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS MPEACTABIATh MOYYEeHHBIE pe3yIbTaThl IO3HABATEIBHOMN JAESITEIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
AKCTIEpUMEHTa (JJa0OpaTOPHOTO OIMBITa, JTAOOPATOPHON pPabOTHI MO HWCCIEAOBAHHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOEKTA);

yYMEHUSl y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMUKAIOMIMX MNpoOJieM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB M COIVIACOBAHMS IO3MIUN (0OCYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIBHO ONPENENSITh LeNU AeSTebHOCTH, JIaHUPOBATh, OCYIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpAThH
HanOonee dS(QQeKkTuBHBIE CIOCOOBI pelieHHs Y4eOHBIX M I03HABaTEJIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIA alroOpuT™M IEHCTBUN MpuU
BBIMOJHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHMs] HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJIyUEHHOI'O pe3yjibTaTa 3asBJICHHON LENH,
YMEHUE UCIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPE/AJIaracMble B YCJIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTQHOBJICHHOTO JaHHOH (exepanpHO pabodell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBMIA, crenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I <<XI/IMI/I}I>>, BUIblI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpEeTaLNH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K konmy oOydeHust B 8 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX IOHATUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
QJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJHOPO/IHASI), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYyJIIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XHUMHYECKOIO
9JIeMEHTa B COEJUHEHUH, MOJSIPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHHS, XUMUYECKas peaKIus, KIacCUPUKAIIHS
peaKIuii: peakiuy COCANHEHUS, PEAKIINK Pa3I0KEeHUsI, PEAKLIUU 3aMEILEHUs, PEaKIIUU
00MeHa, 2K30- U IHJIOTEPMHUUECCKHE PEAKIINH, TEIIOBOM 2P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CIION aToMa, aToMHas opOuTagb, paAuyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HEMOJIsipHasi KOBAJIEHTHAs CBsI3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10J1s1 BelIeCTBa (IIPOLIEHTHAs] KOHIIEHTpPALKs) B paCTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX MOHSTHH M NPUMEHSTH 3TH
MOHSTHUS MIPU ONIMCAHUY BEIIECTB U UX MPEBPALCHUN;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJHUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpPECATh BAJICHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHCHUSAX, MPUHAIIC)KHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opmyiaaM, BHA XUMHYECKOH CBS3U
(KOBaJIEeHTHAsl U MOHHAs) B HEOPIraHUYECKNUX COCIMHEHHUSIX;

packpeiBaTh cmbicha llepuoguueckoro 3akona J[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMUYECKHX 3JIEMEHTOB OT HUX
nojoxkeHus B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢opmy Ilepuogudeckoid CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3/inyaTh MOHATUS «IJaBHas moArpymnmna (A-rpymma)» u
«noboynast monarpymnmna (b-rpynmna)», mamble ¥ OOJbIIME TMEPUOIBI, COOTHOCUTH
o0o3Ha4YeHMsI, KOTOphIe UMEIOTCs B Tabnuie «[leprmogudeckas cucteMa XUMHUYECKUX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrtpeaeseHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMHUECKHE
peakuu (10 4YWCIy W COCTAaBY Y4YaCTBYIOIIMX B PEAKLUUU BEUIECTB, MO TEIIOBOMY
sdpdexry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, NOATBEpPKJas  ONUCAaHWE [pUMEpaMU  MOJIEKYJISPHBIX  YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUiA;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBLHON ACATEIBHOCTH — aHAW3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTH3aINI0, KIAacCU(DUKAIIMIO, BBISBICHUE MPUYWHHO-
CJIEACTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIECTB M XUMHUYECKUX PEaKLUU,
€CTECTBEHHO-HAyUYHbIE METOJbl  IO3HaHUA —  HaOJIoJeHue, U3MEpPEHHE,
MOJEITUPOBAHUE, IKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XWMHUYECKOW TIOCYOH H  J1abopaTOPHBIM
000opyIOBaHHWEM, a TAaKXe TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB TIO MOTYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOMOPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XUMUUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETOYEH U
KHCJIOT C TIOMOITLI0 HHAUKATOPOB (JIakMyc, (peHodTanernH, METUIOpaHK U IPYTUe).

K konmy obydenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLINXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKUX MOHSATHUH: XUMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKash peakius, XUMHUYecKas
CBS3b, TEIUIOBON A(PPEeKT peakiuu, MOab, MOJSPHBIA 00BEM, pPacTBOP, AJIEKTPOJIHUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJIEHHE, aIoTponus, amMpOTepHOCTb, XHWMHYECKas CBs3b
(koBajieHTHasi, HMOHHAs, METAJUIMYecKas), KpUCTaUIMuecKas pelérka, Koppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaKIuu, TMPeJeibHO JOMyCTUMAas
koHneHntpauus [1JIK BemecTna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHSTHH M MPUMEHSTH 3TH
MOHSITHS IIPH ONUCAHUH BEIIECTB U UX MPEBPAICHHUI;

UCIIONIb30BAaTh XHMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
ypaBHEHUN XMMHUYECKUX PEAKIUN;

ONpeAeNiATh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K ONpEAeTIEHHOMY
KJIacCy COeIMHEHHMH Mo (opmynaMm, BHI XMMHUYECKON CBS3U (KOBaJCHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsj HOHAa MO0 XHUMHYECKOU
dbopmyne, xapakTep Cpelbl B BOJHBIX PAcCTBOpPaxX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich Ilepuoguueckoro 3akoHa J[. 1. MenaeneeBa u J€EMOHCTPUPOBATH
€ro NMOHMMaHME: ONHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiuyaTh MNOHATUS «IJlaBHas noarpymma (A-
rpynna)» u «mnobounas moxrpymma (b-rpymma)», Maneie W OONbIINE TEPUOJBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsin Aapa, 00IIee YUCIO SJIEKTPOHOB U PACIPEICIICHUE HX 110 SJICKTPOHHBIM CIIOSIM),
OOBSCHATH OO0INHME 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB OJJIEMEHTOB H UX
COEIMHEHUN B MpeJienax MalbIX MEepUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KIIACCU(UITUPOBATh XUMHUECKUE AJIEMEHThI, HEOPTaHUYECKIE BEIEeCTBA, XMMHUCCKUE
peakiuu (10 4YWCIy W COCTAaBY Y4YaCTBYIOIIMX B PEAKUUU BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) O0OmMMEe W cHernuduueckue XUMUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMKMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKONW TUCCOUMALIMU KUCIIOT, IIEI0YEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMeHTa 1o (popMysie COeTUHEHNS, MAaCCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

coOnrofaTh MpaBuja MOJB30BAHUS XUMHUYECKOW TMOCYIOM ©  J1abopaTOpHBIM
o0opy/noBaHuEM, a Tak)Ke IMpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U cOOMpaHMIO Tra3000pa3HbIX BEHIECTB (aMMHUAaKa M YIIIEKHCIIOro Trasa);

IIPOBOJIUTH PEAKLMHU, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOAHMI-, KapOoHar-, ¢docdar-,
CWJIHMKAT-, Cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3Y4EHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BEIIECTB;
IPUMEHSATh OCHOBHBIE ONEPALMHU MBICIUTEIBLHON AESATENIBHOCTH — aHAW3 U CUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS! CBOMCTB BEUIECTB M XMMHUYECKHX PEaKIMil, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HaOJIOJEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
IKCIIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM IMeKTPOHHBIE
u/n NporpaMMEl Beero KonTtpoabHbie [MpakTHyeckne (mudposbie)
padoThI padoThI o0pa3oBaTe/ibHbIC
pecypchbl
Pa3nea 1. IllepponayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh bu6mmoreka [IOK
1.1 €CTECTBO3HAHUS U MPAKTUYECKOMN 4 2 https://m.edsoo.ru/7t41837¢
ACATCIIbHOCTH YCIIOBCKaA
1.2 BeniecTBa 1 XuMuueckue peakiuu 14 1 httpssjlrgf;zzzlfung 837¢
Hroro no paszneny 18
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopoa. Ionsitie 06 5 1 bubmmoreka [IOK
OKCHJIaX https://m.edsoo.ru/7f41837¢
9 Bonopoa. [lonsitue o kucnorax u 10 | bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/7t41837¢
)3 Boga. PactBopsr. [Tonsitue 06 5 | | bu6nmuoreka [JOK
OCHOBaHMSIX https://m.edsoo.ru/7t41837¢
54 OCHOBHBIE KJIaCChI 11 | | bubmuoreka [JOK
HEOPraHMYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 31

Paznen 3. llepunonnueckuii 3axkoH u [lepuognyeckasi cucreMa XumMmnueckux djaementon /1. U.




Menaeneena. CTpoeHne aTOMOB. XUMHYeCKasa cBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKiuu

[lepuonuueckuii 3aKOH U bu6mmoreka [IOK
31 [lepronuueckas cucrema 9 https://m.edsoo.ru/7f41837¢
XUMHUYECKUX 3JieMeHTOB J[. 1.
MenneneeBa. CtpoeHue aroma
XumMudeckas CBS3b. bu6mmoreka [IOK
3.2 OKUCIUTENbHO- 9 1 https://m.edsoo.ru/7t41837¢
BOCCTAHOBUTCIILHBIC PCAKIIUN
but6mmoreka [IOK
Hroro no pazneny 18 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 67 4 5
I[TPOI'PAMME




9 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBO 4acos

JjeKTpoHHBbIE (IIU(pPOBHIE)

Ne n/nn Kontpoanusie IIpakTuueckue ©00pa3oBaTelbHbIE pecypchl
NPorpaMMsbl Bcero
padoThI padoTsbI
Pasnen 1. BemecTBO U XUMHYeCKHE PeaKIIUA
[ToBTOpEeHME U YIITyOJIeHHE 3HAHUH OCHOBHBIX bubnuoteka [JOK
1.1 3
paszernoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 5 bubanorexa LIOK
. peaxiyit https://m.edsoo.ru/7f41a636
13 DAEKTPOIUTHYECKAS TUCCOIIUAITHS. 10 1 1 bubnorexa LIOK
. XHMHUECKIE PEAKIIHI B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 18
Paznen 2. HemeTa/uibl M HX COeIMHEHUSA
51 O01as XxapakTepUCTHKA XUMUYECKUX 4 | Bubanorexa LIOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKUX bubmmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé€ 4 https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX bubmmoreka [JOK
2.3 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCTUHEHUS
54 OO6m1ast XapaKTepruCTUKa XUMHYECKHIX 12 | ) bubmuorexa [JOK

aneMeHToB [VA-rpynmnsl. Yriaepoa u KpeMHH




U UX COCIUHCHUA

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

Hroro no pazneny 27
Pa3znen 3. MeTayuibl 1 UX cCOeIMHEHUS
bu6mmoreka [IOK
3.1 OO1mye CBOHCTBA METAILIOB 2 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
3.2 Baxuelimue METaUIbl U UX COCAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no paszneny 18
Pasznen 4. Xumusi 1 oKpykaionias cpeaa
41 B 3 bubmuoreka [{OK
. €IIeCTBa U MaTEpHUAaJIbl B KU3HU YEIOBEKa hitps-//m.edsoo.ru/7f412636
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosnyecTBO 4acoB Jara JJIeKTPOHHBbIE HU(PPOBbIE
, Tema ypoka Kontposnbnbie  IIpakTHyeckue 00pazoBaTelbHBIe
n/n Bcero U3yYeHH s
padoThbI padoTbI pecypcbl
. K
| [Ipenmer xumuu. Posb xumuu B | 03.09.2025 Bubnuoreka 11O
JKM3HH 4eIoBeKa. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
ITongarue o MeTonax MO3HAHUSI B bu6mmoreka [IOK
05.09.2025
2 XAMHUH ! 0 https://m.edsoo.ru/ff0d227e
Bbu6nuoreka [JOK
.09.202
3 ArperarHble CO CTOSIHUSI BEIlIeCTBa 1 10.09.2025 hitps-//m.edsoo.ru/f0d23dc
4 I1. p. Ne 1 «IIpaBuna paGoTsl B 1 1 12.09.2025 bubnnorexa HOK
nabopaTopuu » https://m.edsoo.ru/ff0d23dc
5 YucTele BenecTsa E/I cmecu. CriocoOsl | 17.09.2025 bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
Bbu6nuoreka [JOK
. p. Ne i 1 19.09.202
6 IT. p. Ne?2 «Pa3znenenue cmeceii» 1 9.09.2025 htps://m.edsoo.ru/ff0d28c8
, ATOMBI U MOJIEKYJIBI. ATIE)IMHO— 1 109,200 BuGmiorexa LIOK
MOTICKYILIPHOS YHEHHE. 1IpOCThic 1 o https://m.edsoo.ru/ff0d2a6¢
CJIO)KHBIC BEIICCTBA.
g XuMHYECKHE DJIEMEHTBI. 3HAKH | 26.09.2025 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
Bbu6nuoreka [JOK
X . 1 1.10.205
? MMIiecKas popuysa 0 https://m.edsoo.ru/ff0d2a6c
. b K
10 OTHocUTENbHAs aTOMHAs Macca | 03.10.2025 nonmoreka 11O

OtHocHUTEILHAS MOJICKYJIsIpHad Macca

https://m.edsoo.ru/ff0d2d50




MaccoBas 10319 XUMHYECKOTO

Bbubnmuoreka [JOK

11 .10.202
3JIEMEHTA B COEIMHEHNHU 08.10.2025 https://m.edsoo.ru/ff0d2eae
0 BaJ'IeHTHOCT; aI.;I‘OMOB XUMHNYCCKHUX 10.10.2025 BI/I6JII/IOTeKa I_IOK
3JIEMEHTOB. 3aKOH TTOCTOSHCTBA 10. hitps-//m.cdsoo.ruw/f0d323c
coCTaBa BEIICCTB
du3nYeCKUe ¥ XUMUYCCKHEC SBIICHUS.
13 Xumnueckas peakuus. [Ipusnaku u 15.10.2005 bubmuorexa [JOK
YCIIOBUS IPOTEKAHUS XUMUUYECKUX https://m.edsoo.ru/ff0d350c
peaKkuuit
14 Hoalja}::;n; TaeEiOX; e 17102025~ Promorexa HOK
P ’ o https://m.eds00.ru/00adb076
SHOTEPMHUCCKHUX PEaAKIIHIX
15 3aKOH COXpaHEHHS MacChl BEIIECTB. 2102025 bu6mmoreka [IOK
XUMHYECKUE YPAaBHCHHS https://m.edsoo.ru/ff0d3b88
Knaccudukanust XuMH4eCcKux Bbu6nuoreka [JOK
16 24.10.2025
peakiui https://m.edsoo.ru/ff0d3{34
17 214{ Ekf:ioiﬁoi)ggq eel:;;:n 05.11.2005 Duomiorera LIOK
N AT, DOBH! o https://m.edsoo.ru/ff0d40c4
cucreMaru3anus 3HaHUun
18 Kontponbnas padora Nel o teme 07.11.2025 bubmuorexa [JOK
«BelecTBa 1 XMMHUYECKUE PEAKIIUI» T https://m.edsoo.ru/ff0d4290
19 Bo3ayx — cmech razos. Cocras 12.11.2005 bubmmoreka [JOK
BO3/1yXa. https://m.edsoo.ru/ff0d448e
" Kucnopon g 3J1e1\éeHTv Y TIPOCTOE 112005 BuGmorexa LIOK
BEHLECTRO. LIS0H. L-ROHCTE S https://m.edsoo.ru/ff0d4614
KHUCTIOpOJIa .
)1 CrocoObI MOTy4YeHUsT KUCIOPO/Ia. 19.11.2025 bubmuorexa [JOK

[Ipumenenue kucmopoaa

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




II. p. Ne3 no reme «Ilonydyenue n

bu6nmuoreka [JOK

22 co61:1paH1/Ie KHCJIOPO/Ia, U3YYCHHE €TO 21.11.2025 hits-//m.edsoo.ru/00adb076
CBOUCTB»
Bbu6nmuoreka [JOK
23 TToustre 00 okcumax 26.11.2025 hitps://m.edsoo.ru/f0d497a
24 giﬁﬁﬁffa Iia);ﬁieeiiee iiﬁigg; 28.11.2025  Dommoreia OK
> 1P o https://m.edsoo.ru/ff0d4dd0
MOJTyYCHUS.
25 2263 zfmi EZ Toe l\f)e aniﬂytliﬁeﬁo 03.12.2025  Dommoreia LOK
ip AOPORa, H3yd e https://m.edsoo.ru/ff0d4dd0
CBOUCTB»
Bbu6nuoreka [JOK
2 IT .12.202
6 OHATHUE O KUCJIOTAaX U COJISIX 05 025 hitps-//m.edsoo.ru/f0d50d2
Bbu6nuoreka [JOK
27 TTonsarue o KUCIOTAX U COJISIX 10.12.2025 hitps-//m.edsoo.ru/ff0d4dd0
)3 KonnuectBo BemecTBa. MoJib. 12.12.2025 bu6mmoreka [IOK
Momnsiprast macca https://m.edsoo.ru/ff0d4{42
79 MomnsipHblii 00BEM ra30B. 3aKOH 17122005 bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/00adb076
“ BrlunciieHus KOJIWYECTBA, MACCHI 012205 BuGmiorexa LIOK
BETHCCTRA 1O JPABHCHIM e https://m.edsoo.ru/ff0d542e
XUMHYCCKHX PEaKInuit
31 feb Iqepng;I: KO;I:;:;;Z e 24120025  Drommoreia LOK
Hl P . o https://m.edsoo.ru/00adb076
XUMHYCCKHX PEaKInuit
Brruncienus o0b€Ma, KOJIHYECTBa
’ buo OK
32 BEII[ECTBA ra3a M0 €ro U3BECTHOMY 26.12.2025 nomorexa I

KOJIMYECTBY BEILIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0




Beruucinenus 00bEMOB ra3oB o

bu6nmuoreka [JOK
33 ypaBHeHmo“peaKuHH Ha OCHOIfe 14.01.2026 hitps-//m.edsoo.ru/f0d5708
3aKOHA 0OBEMHBIX OTHOIICHUH ra3oB
34 CsoiicTBa Bojbl. COCTaB OCHOBAHHIA. 16.01.2026 Bbu6nmuoreka [JOK
[Tonsarue 06 nHAMKATOpPaAX https://m.edsoo.ru/ff0d587a
35 EijlKael;iifeT jIOII{):I:z(JZIII:I eHHEIE 21012026 Dromorera HOK
" H a https://m edsoo.ru/ff0d59e2
PacTBOPBHI.
bu6mmoreka [IOK
36 MaccoBas 10151 BEIIECTBA B PaCTBOPE 23.01.2026 hitps-/m.edsoo.ru/f0d5b40
- II. p. Ne5 o teme <<{_IpI/IFf)TOBJIeHI/IEi 2501 2006 BuGmiorexa LIOK
PACTROPOB & ONPEACTEHTON MACEoRot e https:/m.edsoo.ru/ff0dSeba
JOJICH»
38 KonTtponsHast padora Ne2 o reme 30.01.2026 bubmmoreka [IOK
«Kucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
39 OKcuapl: COCTaB, KiacCuUKaIus, 04.02.2026 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
0 II;[OJIyTIeHI/Ie U XMMUYECKHE CBOMCTBA 0602206 BuGmiorexa LIOK
HEHOTHBIX, OCHOBHBIX 1 o https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
41 OcHoBaHusI: cOCTaB, Ki1accudukaus, 11.02.2006 Bbu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHnne u XuMHYECKHE CBOMCTBA bubmnorexa [JOK
42 OCHOBaHUIA 13.02.2026 https://m.edsoo.ru/ff0d67ca
43 Kucnotsl: cocras, kinaccudukarus, 18.02.2026 bu6nmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
44 [TonyuyeHne u XMMUYECKHE CBOMCTBA 20.02.2026 bu6mmoreka [IOK

KHCIIOT

https://m.edsoo.ru/ff0dfee2




Conu (cpennue): HOMEHKIATYpa,

bu6nmuoreka [JOK

45 CHOSO6I>I MTOJTYYEHU S, XUMUICCKHE 25.02.2026 hitps-//m.edsoo.ru/00ad9474
CBOIICTBA
II. p. Ne
i - p. Ne 6 1o teme «gCHOBHHe 02206 BuGmiorexa LIOK
ace HGO}) FAHITHECKIX o https://m.edsoo.ru/00ad9b7c
COCINHCHUUN »
" E;HCTI/I‘ICCK'MI CBSI3b Me:my 01032006 BuGmiorexa LIOK
accamu Hue Opramreckux o https://m.edsoo.ru/00ad9a50
COCINHCHUUN
O00011eHNE U CUCTEMATU3ALMS bu6mmoreka [IOK
48 06.03.2026
3HAHUI https://m.edsoo.ru/00ad9cb2
K 0
49 c())::{ TEOHHZM I:ﬁmi 3; ) TZTe 11032026 Promaorexa [OK
HOBHRT vlfn bl HEOpTatiacciiX o https://m.edsoo.ru/00ad9e1a
COEIMHEHN
“ [IepBpie mONBITKH MaCCHI(?[HKaHHH 3032006 BuGmiorexa LIOK
XUMHNUYCCKUX D3JICMCHTOB. OHATHUC O . . https://m.edsoo.ru/OOad9ffa
rpynnax CXOHBIX 3JICMCHTOB
51 [lepuoauueckuii 3aKOH 3JIEMEHTOB. 18.03.2006 bu6mmoreka [IOK
3nauenue [lepuonnueckoro 3akoHa. https://m.edsoo.ru/00ada52c
57 . . MenneneeB — y4€HBIN, 20.03.2026 bu6mmoreka [IOK
MeJaror ¥ rpaxIaHuH https://m.edsoo.ru/00ada52c
53 Crpoenne atoMoB. CoCTaB aTOMHBIX 75.03.2026 bubmmoreka [IOK
snep. 3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK bubmuorexa [JOK
54 27.03.2026
aTOMOB DJIEMEHTOB. https://m.edsoo.ru/00adabbc
[lepuoanueckas cucrema
buo OK
55 XUMUYECKHX AJIeMeHTOB. [lepruosl, 08.04.2026 nomorexa I

TPYMIbI, TOATPYIIIIHI

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




XapakTeprucTUKa XMMHUYECKOT O

bu6nmuoreka [JOK

56 3JIEMEHTa TI0 eri) MTOJIO’KCHUIO B 10.04.2026 hitps-//m.edsoo.ru/00ada824
[lepuoanueckoii cucreme.
. 06061;11GHI/IG u CI/IE:TGMaTI/IBaI_[I/ISI < 012006 BuGmorexa LOK
« . . .
SHATHIL T TEME «-TPOCHHE aToMa https://m.eds00.ru/00adb076
XuMHUYECKasl CBA3b»
Kontponbnas padota Ne 4 mo teme
53 «CtpoeHue aTOMa.vXI/IMI/I‘-IGCKaH 17.04.2026 bu6mmoreka [IOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabota
59 DIIEKTPOOTPULIATETLHOCTh aTOMOB 2 04.2026 bubmuorexa [JOK
XAMHYECKHUX JIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
60 HNonHas xumMudeckas CBSI3b 24.04.2026 hitps-//m.edsoo.r/00adac34
KoBanenTHast nomnsipHast XuMH4YECKas bubmmoreka [IOK
1 29.04.202
6 CBSI3b 9:04.2026 https://m.edsoo.ru/00adaab8
KoBanenTHast HenosnsipHas bubmuorexa [JOK
62 XMMHYECKas CBA3b 06.05.2026 https://m.edsoo.ru/00adaab8
Bbubnmuoreka [JOK
63 CTeneHb OKUCTICHHS 08.05.2026 hitps-//m.edsoo.ru/00adac28
OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC Bbu6nuoreka [JOK
64 13.05.2026
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
65 OKHUCIUTENIN U BOCCTAHOBUTEIIH 15.05.2026 hits-//m.edsoo.ru/00adb076
66 g:rn JZEZIEEZ%;Z yr(;ﬂzfofzéflm 20.05.2006 ~ Dudmiorera LIOK
P A%, o https://m.edsoo.ru/00adb076
MPEAOTBPACHUS
67 O06001IeHNEe U CUCTEMATU3AIIHS 22.05.2026  bubmuoteka [JOK




3HAHUI

https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KVIACC

KoanuyecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBbIE

JlaTa
Ne i/ Tema ypoka Konrpoabubie IIpakTuueckue oOpa3oBaTe/ibHbIE
Bcero H3Y4YeHUs
padoThbI padoTbI pecypcbl
| EZPEZHE:ZZE:: fﬁ?ffMa | 01.09.2025 Prommorexa OK
pHoa o https://m.edsoo.ru/00adb59e
XUMHUYECKHUX AJICMCHTOB.
2 3:2:11;:: iﬁiﬁfixﬁ:ﬁfﬁfm 1 04.09.2025 Dromoreia LOK
. o https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 08.09.2025 bubmmoreka [IOK
HEOPTaHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunsl xumnueckoi CBSI?I/I Y TUIIBI | 11.09.2025 bu6nuoreka [JOK
KPUCTAIIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
5 KnaccninKauHﬂ XUMHYECKAX | 15.09.2025 bu6mmoreka [IOK
peakIuii o pa3IuYHBIM NMPHU3HAKAM https://m.edsoo.ru/00adbcb0
) F:;/IOFGHHBIE;, rezepo;eHH(I:Ie 1 500205 BuGmorexa LOK
DCAKIIAX H OKHCTHTEIBHO- o https://m.edsoo.ru/00adbe9a
BOCCTAaHOBHUTEIHHBIC PEAKITHH.
IlonsaTre 0 XUMHUYECKOM
- paBHOBecuH. DakTOPBHI, BAUSIOLIUE | 2 09.2025 bubmmoreka [JOK
Ha TI0J0KEHUE XUMHUUECKOTO https://m.edsoo.ru/00adc28c
paBHOBeECHS
2 IToHsATHE O CKOPOCTH XUMUYECKON | 75.09.2005 bubmmoreka [IOK
peaKiuu. https://m.edsoo.ru/00adcade
9 Teopust 3IEKTPOTUTHYECKOMN | 79.09.2025 bubmuorexa [JOK

JIUCCOLMAIIHH.

https://m.edsoo.ru/00adcd68




Bbu6nmuoreka [JOK

1 2.10.202
0 CubHbIe U cllabble AIEKTPOIUTHI 02.10.2025 hitps-//m.edsoo.ru/00ac0d0a
bubnmuoreka [JOK
11 41 i .10.202
OHBIC YPanHEHHA peartini 06.10.2025  tps/m.edsoo.ru/00add448
12 zi?;: IrI[eCeKii:;;:;;;aoIémmT ’ 09.10.2025 Drommoreia OK
peAl . T https://m.edsoo.ru/00add5d8
9JIEKTPOTUTHYECKOMN JTUCCOIIHAIINN
13 XZIMeH:eCK: ecczome:m“ ZEHOBaHHﬁ 13.10.2025 Promorexa [IOK
B CBETC NpecTanl UH 1 T https://m.edsoo.ru/00ae0d0a
9JIEKTPOTUTHYECKOMN JTUCCOIIHAIINN
y XUMHYECKUE CBoﬁCTUBa (éoneﬁ B 6 102025 BuGmorexa LIOK
CBETE HPEACTARICHIN O e https://m.edsoo.ru/00add8b2
9JIEKTPOTUTHYECKOM JTUCCOIIHAIINN
Bbu6nuoreka [JOK
1 IT I 20.10.202
> OIUITHE O THApOIHSE conen 0102025 1 i ps://m.edsoo.ru/00add9d4
16 ngea KTemeeC:Ia< a: pea60T: Na; 23.10.2025 Drommoreia OK
«HCIHICHHE SKCTECPHMEHTAILHBIX T https://m.edsoo.ru/00addbfa
3aga9y»
O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
17 06.11.2025
3HAHWUN https://m.edsoo.ru/00ae0dOa
K o]
s ;HTEOHLHa;I pa6(I)<Ta Nel o teme I BuGmiorexa LIOK
« . . .
JICKTPOTIHTITHECKA MCCOHHAt https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIUH B PACTBOPAX»
o §)<6ma;1 X&IlcpaKTepI:ICTI/IKa TraJIOTE€HOB. s BuGmiorexa LOK
UMHYCECKUE CBOICTBA Ha MIPUMEPE 1. hitps:/m.cdsoo.ru/00addfe?
XJiopa
20 XnopoBoaopoa. ComnsiHast KUCIIOTa, 17.11.2025 bu6mmoreka [IOK

XUMUYECKHE CBOWCTBA, MOJTyYEHHUE,

https://m.edsoo.ru/00ade 104




IIPUMEHEHHUE

I1. p. Ne 2 o teme «Ilomyuenue

Bbubnuoreka [JOK
21 i & 20.11202
COH;UIHOH (HCTIOTRL, HSYHCHHE €€ 0112025 https://m.edsoo.ru/00ade348
CBOUCTB»
Berurcienus o ypaBHEHUSIM
22 ng:;maie: I;I;gfnicem R 24.11.2025 Drommoreia LHOK
p g o T https://m.edsoo.ru/00ade488
Beruucnenue MaccoBoil 101U
BBIXOJIa IPOAYKTA PEAKIUU
OO01mas XxapakTepUCTHKA dJICMCHTOB
VIA-rpynmel. AJUIOTpOITHbBIE
23 Moaudukanuu cepbl. HaxoxaeHue 27.11.2025 Bubnmorexa LHOK
A . . Pl . g T https://m.edsoo.ru/00ade64a
CephI 1 €€ COCTMHEHUN B IIPUPO/IE.
XUMHUYECKUE CBOWCTBA CEPBI
C , )
24 q)fif:ﬁfﬁﬁg I:I ;;i(:;eiine 01.12.2025 Dromorexa HOK
. o https://m.edsoo.ru/00ade802
CBOWCTBa
25 gKEHHZ:: Cele)BL CepHa:cKHZHOTa’ 04.12.2025 Dromorexa HOK
W3HYECKUE U XUMHUYCCKU A2,
B https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMCHCHHE
XUMHUYECKUE PEAKIINY, JIEKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
MOJTYYEHUSI CEPHOM KUCIIOTHI. bubmuorexa [JOK
26 08.12.2025
XHUMHYECKOE 3arps3HEHNe https://m.edsoo.ru/00adec8a
OKPYXKAFOIICH CPeJIbl COSAMHCHUSIMH
cephl
OO01mas xapakTepuCTHKA dJIEMEHTOB
bub OK
27 VA-rpymmst. Asor, 11.12.2025 DHomHorera Ii

pacrpocTpaHeHHe B IPUPOJE,

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




¢u3nueckre 1 XUMHUECKHUE
CBOMCTBa

AmMHaK, ero Gu3nvecKue u

Bbu6nuoreka [JOK
2 I 15.12.202
8 XUMHYECKHE CBOMCTBA, IOIyYEHHE U 5 025 hitps-//m.edsoo.ru/00adf004
IPUMEHEHUE
29 I1. p. Ne 3 o teme «HOJ‘Iy‘IfHI/Ie 18.12.2005 bubanorexa HOK
aMMHaKa, i3y4eHHE €T0 CBOMCTB» https://m.edsoo.ru/00adf180
A3oTHas KucioTa, e€ Gu3ndecKue u bu6mmoreka [IOK
30 22.12.2025
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
. aMM6OHI/ISI 13 K;;—IGCTBG I\I/I<I/IHepaJIBHI>IX 25 122005 BuGmorexa LIOK
YAODPCHIH. ZHMITCCROE e https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COEIMHEHUSAMH a30Ta
() . \%
1 o ocg)op OKISHH (bocq)q()) pa ( );I 20.12.2005 bu6nmuoreka [JOK
ocoopHas HCHVO T4, QusIHccKue 1 o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYYCHHE
Hcnonb3oBanue pocdaros B
133 KaueCcTBe MI/IHepaJIBHBIXUyI[OGPGHI/II/I. 12.01.2026 bubmmoreka [IOK
3arpsi3HeHue NPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
34 zr;eiog’ iiiiﬁﬁfime ’ 15012006 D>Hommoreka HOK
PHPOJIE, . o https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Okcuipl yraepoa, X CBOMCTBA.
35 DKOJIOTHYECKUE TTPOOIIEMBI, 19.01.2026 bu6mmoreka [IOK

CBSI3aHHBIE C OKCUJIOM YTJIepoJIa
(IV)

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




Bbu6nmuoreka [JOK

é 22.01.202

36 VYroabpHasg KUCIIOTA U €€ COJIn 01.2026 hits-//m.edsoo.ru/00ac006¢
II. p. Ne4 "TT

37 pK Ne 4 mo TeM; OILyHICHHE 26.01.2026 bubmmoreka [IOK
YHICKHEIOTO rasa. aquT]:eHHaﬂ o https://m.edsoo.ru/00ae027¢
peakius Ha KapOOHAT-UOH

38 gefa?ff:ff;: I:: H:cliglcﬂxi N 29.01.2026 >Hommoreia HOK

p Hl T https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIepoaa
39 gepaBOHa;mHHee H:CHHZM 26 0 02.02.2026 Promorexa HOK
PIAHITHECX BEecThax kax o https://m.edsoo.ru/00ae0dOa
COCIMHEHUSX yTIepoaa
bu6nmuoreka [JOK
4 K I .02.202
0 DEMEHH 1 €10 COSTIHEm 05.02.2026 https://m.edsoo.ru/00ae080a
Bbu6nuoreka [JOK
41 K I .02.202
PEMHHUI I €10 COCAMCHIA 09.02.2026 https://m.edsoo.ru/00ac0dOa
I1. p. Ne5. Pemenue

42 3KC1‘IepI/I\1§/IeHTaJ'II)HI>IX 337124 10 TEME 12.02.2026 bu6mmoreka [IOK
«BakHelIe HeMeTamibl 1 UX https://m.edsoo.ru/00ae0bf2
COCIUHCHUSI»

O00011EeHNE U CUCTEMATU3ALMS bu6mmoreka [IOK

43 16.02.2026
3HAHUI https://m.edsoo.ru/00ae0d0a
K 02

" ];H;(pogbﬂaa pabota Ne2 o Teme 0.022056 BuGmorexa LOK
« . .

HHCHIIHNC HEMCTAIITBT 1 AX https://m.edsoo.ru/00ac0el8
COEITHEHU»

45 BBI[H/ICHG;IHH 110 I}(’pa]iHeHI/ISIM 26 02 2026 BI/I6JII/IOTeKa HOK
XUMHHCCIHX PCAKIIIH, CCIIT ONHH H3 o https://m.edsoo.ru/00ae0d0a
pEareHTOB COACPKUT MPUMECH

46 OO6m1as XxapakTepUCTHKA 02.03.2026 bubaumoreka [JOK




XUMHNYCCKHUX JJIEMCHTOB —
MeTalIoB. MeTainueckast CBsI3b U
MeTaJlJIM4ecKast KpucTajindeckas
pemérka. Pu3ndyeckue CBOMCTBA
METaJIJIOB

https://m.edsoo.ru/00ae103e

XMUMHYECKHE CBOMCTBA METAJLJIOB.

B bubnuorexa LIOK
47 QHCKTPOXI/II\:II/I‘IGCKI/II/I psn 05.03.2026 hitps-//m.edsoo.ru/00ac1 156
HaIpsHKEHUH METaNIOB
Bbu6nuoreka [JOK
48 [leounbIe METAIITBI 12.03.2026 hitps-//m.edsoo.ru/00ac14b2
OKcHUIbI ¥ TUAPOKCUBI HATPUS U bu6mmoreka [IOK
49 Kanus 16.03.2026 https://m.edsoo.ru/00ae14b2
[llenoyno3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
50 19.03.2026
KAJIBIIMA 1 MarHui ? https://m.edsoo.ru/00ael15e8
Bbu6nmuoreka [JOK
1 B % 23.03.202
5 aXHEUIINE COEIUHEHNUS KAJIbIIUI 3.03.2026 hitps-//m.edsoo.ru/00ac] 5e8
50 JKEcTKOCTh BOIBI M CIIOCOOEI €6 26.03.2026 bu6mmoreka [IOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
53 II. p. Ne6 10 Tel\f[.e KécrkocTth 06.04.2026 bubmmoreka [IOK
BOJIbI 1 METO/BI €€ yCTpaHCHHS " https://m.edsoo.ru/00aelae8
Bbu6nuoreka [JOK
4 A i .04.202
> FIOMIHIH 09.04.2026 https://m.edsoo.ru/00ae1c64
55 AmMdoTepHbIE CBOICTBA OKCH/IA U 13.04.2026 bubmuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bbu6nuoreka [JOK
>6 Keneso 16.04.2026 https://m.edsoo.ru/00ae1d86
57 Okcuabl, THAPOKCUIBI U COJIH 20.04.2026 Bbu6nuoreka [JOK

xkenesa (I1) u xenesa (11I)

https://m.edsoo.ru/00ae35e6




II. p. Ne 7. Pemienue

AKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME bu6mmoreka [IOK
>3 «BakHelnye MeTaibsl U UX ! 23.04.2026 https://m.edsoo.ru/00ae0d0a
COEITHEHU»
O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
59 1 27.04.2026
3HAHUU https://m.edsoo.ru/00ac0dOa
o K];)H;(pOJELHa;{ pabota Ne3 mo Teme 1 0012006 BuGmorexa LOK
« . .
KHCHIIHIC MCTAJLIBL I HX https://m.edsoo.ru/00ac0dOa
COCIUHCHUSI»
bu6mmoreka [IOK
61 [ToHsiTHE O KOPPO3UU METAJLIOB 1 04.05.2026 hitps-//m.edsoo.ru/00ac0d0a
OO61mure criocoOb! MOTyYeHUs bubmmoreka [JOK
2 1 7.05.202
6 MeTaiuioB. CILIaBhI. 07.05.2026 https://m.edsoo.ru/00ae0d0a
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINii, €CITH OJHNH U3
63 pEeareHToB J1aH B U30BITKE UITU | 14.05.2006 bu6nuoreka [JOK
COJIEPXKUT pUMecH. Brruncnenus https://m.edsoo.ru/00ael750
MacCOBOH JIOJIM BBIXOJIa MPOJTYKTa
peakuu
BemectBa u maTepuainsl B bubmmoreka [JOK
4 1 18.05.202
6 IIOBCEIHEBHOM )KU3HU YEJIOBEKA 8.05.2026 https://m.edsoo.ru/00ae4270
65 ())(Ifl MTKT;KO:;:FE;I?:C;:; XVMHH B | 21.05.2026 Promorexa HOK
py HICH ChelpL. R https://m.edsoo.ru/00ae4270
PEIICHUH YKOJIOTHUECKUX TPOOIeM
O00011eHNE U CUCTEMATU3ALS bu6mmoreka [IOK
66 3HAHHUH ! 25052026 https://m.edsoo.ru/00ae0dOa
OBHIEE KOJIMYECTBO YACOB I10 66
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

8 KIIACC

Kon
NMpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo teme: «IlepBoHavanbHbIE XUMUYECKHE TTOHATHS»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUUYECKHX TOHSATHH: aToM,
MOJIEKYyJIa, XHMHYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJIHAsA), BaJICHTHOCTD,
OTHOCHUTENIbHAss aTOMHAas W MOJICKYJsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKiius,
KIacCU(pUKALUA  PEaKIHil:  peakluud  COCAUHCHHS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIHH, TEIUIoBOW 3¢ (HEeKT peakiuu, pacTBop,

MaccoBas JI0JIs BelIecTBa (MPOIeHTHAs KOHIICHTPAIIUsI) B PACTBOPE

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHSATDH 3TU MOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCITOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsl COCTaBJIECHUS (HopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MaccChbl BCIIICCTB,
IMMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoraznpo

1.5

ONpCACIIATh BAJICHTHOCTH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCOAUHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE pEaKIuu (10 4YHUCIy U COCTaBy

YYaCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEII0BOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAacCChL

BE€IICCTB

1.8

BBIUMCIISTH MAacCOBYIO JOJIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse




COEIUHEHMNS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBCHHOHAYYHbIE METO/bl IO3HAHUS — HAOJIOJCHHUE,
U3MEPEHHUE,  MOJCIUPOBAHUE,  OKCIEPUMEHT  (pPEalbHBIA U

MBICJICHHBIH )

ITo Teme: «BaxHeiiire npeACTaBUTEIM HEOPTAHUYECKUX BEIIECTB»

2.1

pPacKpbrIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTHM: OKCHM,

KHUCJ10Ta, OCHOBAaHUC, COJIb

2.2

OTpeeNATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy

COEIMHEHUH 1o GopmyiiaMm

2.3

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWMCTBA
BEILIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPXAas OINUCaHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIUI

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh MpaBUJaM TIOJb30BaHUS XMMHUYECKOH TMOCYylol U
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKLUHSMHU I10 BBIMOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OIBITOB MO TOJYYEHHUIO M COOUpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOJOPOJa W KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOpOB € ONpEACTIEHHOM MacCOBOM JI0JI€ll  pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U MPOBOJIUTH XUMHUYECKUE IKCTIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB WIeloueid W KUCIOT C IOMOIIbIO

UH/INKATOPOB (JIAKMYC, (eHOIPTATCHH, METUIIOPAHXK U JAPYyTHe)

2.7

MPOBOAUTDH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: «llepmoamyeckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHTtoB JI. WM. MenneneeBa. CtpoeHue aTroMmoB.

Xumundaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC peaKkuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IIOHATHH: SIpPO aTOMa,
AIIEKTPOHHBI CIIOM aToMa, aTroMHas OpOWTalb, paanyc aToMa,
XUMHUYECKasl CBA3b, IOJIAPHAs W HENOJIIpHAas KOBAJICHTHAs CBS3b,

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,




CTCIICHb OKUCJIICHHUA

32

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUE 3JICMCHTHI

33

ONKCHIBATh U XapaKTepu3oBaTh TaOnuuHyoo ¢opmy Ilepuonnyeckoii
CUCTCMbl XHWMHUUYCCKHUX JSJICMCHTOB: pa3IM4aTb IIOHATUSA «TJIaBHAA
noarpynma (Arpymma)» u  «mnobovHas moarpymnma (brpymma)»,

«MaJbie» U «OO0JBIINEe» TEPUOIBI

34

packpbiBath cmbici I[lepuommueckoro 3akona .M. Menzeneesa:
JIEMOHCTPUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XAMHMYECKHX DJJEMEHTOB OT HuX TmonoxkeHus B Ilepuonnueckoi

CUCTEMC

3.5

COOTHOCUTHh  00O3HAUCHWs, KOTOpbIE HWMEITCS B Ta0iuIe
«Ilepnoanueckas cucreMa XUMHUYECKUX 3JIEMCHTOB JN.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsja sAapa, oOIiee dHcio

AJIEKTPOHOB U PaCHpeiesICHUE UX MO 3JIEKTPOHHBIM CIOSIM)

3.6

OMpCACIIATh CTCIICHDb OKHUCJICHUA DJIEMCHTOB B 6I/IHaprIX

COCAUHECHUAX

3.7

OnpeAeNsaTh BHUA XUMHYECKOW CBSI3M (KOBAJICHTHAs W HWOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1

ITo Teme: «BemecTBo 1 XUMUYECKasi peakius»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSTHH: DPacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peaknuuu MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIFHOBOCCTAHOBUTEIILHBIC peaknum, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCIECHHE M BOCCTAHOBIIEHHE, aJUIOTPOINS,
amporepHOCT,  XMMHYECKash  CBA3b  (KOBAJEHTHAs, HOHHas,
METaJUIn4YecKas), KpUCTaJuIMYecKass pemerka, CIUIaBbl, CKOPOCTh

XUMHYECKOW peaKkuu




1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYECKHUX MOHATHH H

IMPUMCHATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTABJIATH ypaBHeHI/I}I 3JI€KTpOJIHTI/I‘IeCKOI>'I Juccouanmm KHUCIIOT,
mIejoued W CoJied, TOJHBIE W COKpalIEHHbIE YpaBHEHHUS PEAKIH

WOHHOI0 oOMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peakiiuu

IIo Temam: «HemeTamnel M WX coegWHEHHsI» W «MeTaibl M HX

COCIUHCHUSI»

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U CIEU(PUIECKHE XUMUYECKUE
CBOMCTBAa MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEpPKIasi OMHCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHUYECKHUX peaKui

2.2

COCTAaBJIAATb YPAaBHCHUS peaKI_II/II\/'I, MNOATBCPIKAAOIIUX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUAX
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ClIeZIoBaTh NpaBHWJaM TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH |
1a00paTOpHBEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOANTH PEAKLUH, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABaTh OIBITHBIM MYTEM XJIOPUI-,
Opomupa, wuoaupa,  kapObonar, ¢Qocdar, cuimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BELIECCTB

ITo Teme: «Xumus U OKpyxKaroas cpega»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: ITIJIK

BEIIECTBA; KOPPO3HSI METAIOB

32

IMPUMCHATE OCHOBHEBIC OIICpaluu MBICITUTEIIEHOM JACATCIIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3aIINIO,




BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — JUIA  HU3y4YEHUS
CBOMCTB BEILECTB M XUMHUYECKHX pEaKlMil; €CTeCTBEHHOHAYYHbIE
METO/Ibl TIO3HAHWUA — HAOJIOJEeHHWEe, H3MEpEeHHEe, MOJICITUPOBAHHE,

AKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHU3HU 4YEJIOBEKAa. XUMHSI B CUCTEME HaAyK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsarue o MCTOAaX IMO3HAHUA B XUMHH. Yuctele B€IICCTBA U CMECCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XUMHYECKHX

aneMeHTOB. [IpocThie U COKHbBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA

B COCOAUHCHUUN

1.5

KonuuectBo BemiectBa. Monb. MonspHas Macca. B3auMocBsi3p KOIMYECTBa,
Macchl M YHCIa CTPYKTYPHBIX €IWHHMII BemiecTBa. Pacu€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Pu3nyecKue U XUMUYECKUE SIBICHUA. XUMHUUYECKas PEaKUHs U €€ IMPU3HAKH.
3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccudukarms

XUMHUYECKHUX PEAKIH (COCTUHEHUS, pa3NIOKEHUSs, 3aMeIleHHUsI, 00MEeHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, ¢ IpaBUIaMU
pabotel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUYe€HHWE U OINMUCaHUE (PUINYECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BENIECTB, HaOMoAcHHE (U3MYECKUX (TUTAaBICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XAMHYECKUX  (TOpEHHE  CBEYM, MPOKAJMBAaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJECHCTBHE MeJla C KHCIOTOH) SABJICHHMH, HAOIIOOEHHE U OIHCAHUE
MPU3HAKOB TMPOTEKAHMS XMUMHUYECKMX peakuuil (pas3yioKeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
rugpokcuaa meau(Il) mpu HarpeBaHuHU, B3aMMOIEHCTBHUE XKej€3a ¢ pacTBOPOM

conu meau(1l), n3yuenue crmocoOoB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,




bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIAIMS, Xpomarorpadus), MpoBeacHUE
OUYMCTKHU MTOBAPEHHOU cOJIM, HAOIIOIECHUE W OMTUCAHKE PE3YIILTATOB MPOBEACHHUS
OTIBITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcCChl, CO3/JaHHE Mojelei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Bakueiiue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

2.1

Bo3agyx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ajneMeHT u mpocToe
BemecTBo. HaxoxeHue kuciopona B NMpUpone, (PU3HYECKHE M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuzasl. [Ipumenenue kucimopona. CrocoObr
NOJY4YEeHUsl KHUCIOpoJa B JIAOOpPAaTOpPUU U IPOMBINUIEHHOCTH. Kpyrosopor

Kucinopoaa B npupoae. O30H — amoTponHas MoIAU(pUKAIHS KHCIOPoaa

2.2

TennoBoil 3PPeKT XUMUIECKON peakui, TEePMOXUMUYECKUE YPaBHEHHSI, SK30-
U DHAOTEPMHYECKUE peakuuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO €05

2.3

Bomopon — aneMeHT m mpocToe BemiecTBO. HaxolkieHwe BOIopoaa B MPUPOJIE,
du3nueckne W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTYYCHHUS.

Kuciaote! u comm
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MoutsipHbIii 00bEM Ta30B. Pacy€Thl 10 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznueckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBI.
HacmmeHHHe U HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10 BelIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HHU 4denoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE TMPUPOIHBIX BoJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJL

2.6

Knaccudukanus neopranmyeckux coenuHeHnid. Okcuabl. Kiaccuduxanums
OKCHJIOB:  cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. Homenknarypa oxcunoB. Pu3ndeckue M XUMHUECKUE

CBOMCTBA OKCHAOB. [losryueHne okcuioB

2.7

OcnoBanns. Krnaccudukanus ocHOBaHHME: MENOYM H  HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pgan axktuBHocTu MetawioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. @uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MEXKAY KiiacCaMHU HEOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIEPUMEHT: KAueCTBEHHOE OMNPEACIICHUE  COAEpHKaHUS
KHCTIOpOJia B BO3JyXe, MOJIyYeHHE, COOMpaHue, pacro3HABAaHUE M H3yUYCHHE
CBOMCTB KHCJIOpO/a, HAOIOJICHUE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJIOM U
YCJIOBHSI BOBHUKHOBEHUSI U MPEKpaIIeHUs] TOpeHus (MoxKapa), 03HAKOMIICHHUE C
oOpa3liaMu OKCHUJIOB M OIMCAHHE MX CBOMCTB, TMOJyYeHHE, CcOOHMpaHue,
pacro3HaBaHUE W W3Y4YEHHUE CBOWCTB BOJAOpOJA (rOpeHue), B3aHUMOJICHCTBUE
BoJiopoia ¢ okcuaoM Meau(Il) (BO3MOKHO MCMOJb30BAHUE BUIEOMATEPUATIOB),
HaOmo/leHne 00pa3lloB BEHIECTB KOJIHYECTBOM | MOJb, UCCIIEOBaHUE
OCOOCHHOCTEH pAcTBOPEHHS BEIIECTB C Pa3IMYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHME BOJBI C MeTalaMU (HATPUEM U KaJIbIUEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB), OMpPEIEICHUE PaCTBOPOB
KHCIIOT W IIeJoYeld C TIOMOIIBI0 HWHIMKATOPOB, MCCIEIOBAaHHUE OO0pa3IioB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, HAOIIOACHHE W3MEHCHHUS
OKpacKM HHAMKATOPOB B pacTBOpax KHUCJIOT M IIEJOYEH, H3y4YCHHUE
B3aumoeiictBust okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJJIaMH, PeaKIui HEUTpaIM3aliu, MOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHWE OJIHOIO0 MeTajlla JAPYrMM M3 pacTBOpa COJH, pELICHUE
IKCIIEPUMEHTANIBHBIX 3a7ad M0 TeMe «BakHeWIue Ki1acchl HEOPTaHHYSCKHUX

COCTUHEHUMN »

[Iepuonnueckuii 3akoH U [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
raJIorTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUIBI U THAPOKCHUIBI

3.2

IIepnoanueckuit 3axoH. [lepuoguyeckas cucreMa XUMHIECKUX dieMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTUHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudyeckux dnaemeHToB .M. Menneneesa.
Ilepuoasr u rpynmbl. PU3NYECKUN CMBICT TMOPSIKOBOTO HOMEpa, HOMEpPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atoMoB. CocraB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CTpoeHUe

OJICKTPOHHBIX 000JI0OYEK aTOMOB IEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTuka XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX SBJICMCHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOWCTB IO TpyINIaM U IepHoJaMm.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBbI XUMHUUYECKHX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbli U

rpakJ1aHuH

3.5

Xumuueckass cBA3b. KoBaneHTHas (HojsipHass M HEMNOJSPHAs) CBA3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJICHMS B BocCcTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMHM KHUCIOT H
nieyouel, MpoBEACHNUE OMBITOB, WJUTIOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIHLHO-

BOCCTAaHOBUTENBHBIX PEAKLUI (TOpEHUE, pEaKLIUU Pa3JI0KEHUs, COETUHEHMS)

9 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

BemectBo n xummndeckas peakuus. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa XuMu4deckux anemeHton J[. M.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOMAOB, KM, KaJdblUHUs U UX
COEAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CTpOGHI/Ie BC€IICCTBA: BUIABI XI/IMI/I‘IGCKOI\/'I CBA3U. Tuner KpI/ICTaJIJII/I‘IGCKI/IX
pemeETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUITA KPUCTAJUTMUECKOU PEIIETKH
U BHUJA XUMUYeCKOH cBs3u. Kiaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX
BEIIECTB (MEXIYHAapOoAHAsd U TPpUBHUAJbHAS). XUMHUUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIIUXCS K paBHI/I‘IHBIM KJ1accaM HGOpFaHI/I‘-IGCKI/IX CO€I[I/IH€HHI>'I,

IFCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccudukanuss XuMUYecKUX peakiyii Mo pa3IuyHbIM IpU3HAKaM (110 YUCITY U
COCTaBy YyYacTBYIOUIMX B pPEAaKLUHU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo

N3MCHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




MO0 YYacTHUIO  Karaju3aTopa). OK30- M SHIOTEPMUYECKHE  pPEaKIHH,

TepMOXUMHUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HAa CKOPOCTh XHMHYECKOW pPEAaKIMH U TOJOXKEHHE

XUMHYECKOTI'O paBHOBECHU A

L.5

OKUCINTEITHFHO-BOCCTAHOBUTEIIBHBIE peakuuu, 3JIEKTPOHHBIN Oamanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHHIA
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HUCIOJb30BAaHHEM METOJa

ANIEKTPOHHOTO OasiaHca

1.6

Teopus 37IEKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Kartnonsl, aHnoHsl. MexaHn3M QUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumMu4deckoi cBsa3u. Ctenenp quccouuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHIL.
Peakiiun nonHoro obmeHa. YcClIOBHsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJEM B CBETE€ TIPEACTABICHUN 00 DSJIEKTPOIUTHYECKOU

nucconuanuu. KauectBeHHbIE peakliui Ha HOHBL. [loHsATHE O TUIpOU3e comeit

1.7

XUMUYECKUN HKCHEPUMEHT: O3HAKOMIICHHE C MOJEIAMH KPUCTALIIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anMasa), CJIOXHBIX BEHIECTB (XJOpHAAa HATPHsl); UCCIEAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IUYHBIX (DAKTOPOB;
WCCIIEIOBAHUE  AJIEKTPONPOBOJHOCTA  PACTBOPOB  BENIECTB,  Mpolecca
JUCCOIMAIIMA KHCJIOT, IIeJIoded M cojed (BO3MOXKHO HCIIOJIL30BAaHHUE
BUJCOMATEPUAJIOB); TMPOBEACHUE OMNBITOB, WUTIOCTPUPYIOMINX MPU3HAKH
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0pa3oBaHHE BOJIBI); OMBITOB, WJUTFOCTPUPYIOUIUX TPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pPEaKIUi (TOpeHue, pPEeaKkluu pa3lioKEeHHs, COCIUHEHHUS);
pacro3HaBaHUE HEOPTaHMYECKUX BEIIECTB C TOMOIIBI0O KAUECTBEHHBIX PEaKIINil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeranne 1 ux COCAUHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIC CTeTeHH okuciaeHus. CtpoeHue u Gu3ndecKue CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3auMOJEHCTBUE C METAJIaMU, HEMETAJJIaMH, WIEJI04YaMH). XJIOPOBOIOPOI.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyYeHUE, NpuMeHeHue. /leiictBue




XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M 4YesloBeKa. BaxkHeiiine XJIOpHUAbI U UX

HaxO0JIEHUE B MIPUPO/JIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u Gu3nuecKue cBOcTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBoOicTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3MYEeCKre U XMMHYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMHUYeCKHUe
peakuuu, Jiexalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOJIy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOWM KHUCIIOTHI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepsl U €€ COCIUHEHH B MPHUPOAC. XUMHUECKOE
3arpsiI3HEHUE OKPYXKAIOLIEW Cpellbl COCIMHEHUSMHU Cepbl (KUCIOTHBIE JT0XK]IH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 IIPEIOTBPAICHUS

2.3

OOmrast xapakTepuCTHKa 3JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIIEHHS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3nMvecKrue U XUMHUIECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUax,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, MoOJydeHHe W npumeHeHue. Conu
aMMOHHUS, UX (QU3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauectBenHnasi peakiiusi Ha MOHBI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHE,
¢dbusznyeckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcmnonp3oBaHre HUTPATOB M COJIEH aMMOHHS B
KaueCTBe MHHEPAJIbHBIX yA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHI:IG AOXIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

H BOJIOEMOB)
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®ocdop, amnorpornHsie Mogudpukauu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, monydeHue. Vcmonbp3zoBanue ¢ochaToB B KauyecTBe

MUHEpaIbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka djeMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTJIEepOol, aUIOTPOITHBIC
Moau(UKaIK, paclpocTpaHeHHEe B NpUpoje, (u3MUeckrue U XUMUYECKUE
coiicTBa. AncopOius. KpyroBopot yriepona B mpupojae. Okcuasl yriepoja,
uX (QU3NYEeCKNe M XUMHYECKHE CBOMCTBA, /EHCTBUE Ha JKMBBIE OPTraHU3MBbI,

MOJIYYCHUC U ITPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yriaepona(IV); rumore3a rino0adbHOTO TOTEIUICHUS KJIMMaTa; MapHUKOBBIN
apdekr. YrompHas KucCIOTa W €€ COomu, UX (U3MYECKHEe U XUMHUUYECKUE
CBOICTBa, TOJy4eHHEe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
nonbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35I1CTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUAX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kuciora). Ix cocraB m xumuyeckoe crpoeHue. [loHste o Ouomoruyecku
BAXXHBIX BCIICCTBAX: IKUPAX, 6€HKaX, yrjieBoAax — W UX PpOJU B KHU3HU
yenoBeka. MaTepuaabHOE€ €IMHCTBO OpPraHMYECKUX U  HEOPraHHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIYy4YCHHE U
npuMeHeHne. CoequHeHus KpeMHus B npupoje. OOuue npencraBiaeHus o0
okcuzae kpeMHUsA(IV) n kpemuueBoi kucnore. CUIMKATBI, UX UCIOJIb30BAaHUE B
OBITY, MEUIIMHE, TPOMBIIIICHHOCTH. BaxxHel1e cTpouTenbHble MaTepHalbl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3ydeHHE OOpa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCJIOTBI; IIPOBEICHHUE KAaYECTBEHHBIX PEaKLMi HAa XJIOpUI-
HMOHbl M HaOJIIOJCHME IPHU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpa)Karollue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOrTeHOB M UX COCTUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(raJloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMHU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTEepHalioB); HAOJIOJEHHE Ipolecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEACHHE
KayeCTBEHHONW peakuuu Ha Cynb(ar-MoH M HaOIIOJECHHWE Ipu3HaKa eé
MPOTEKaHM; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yIOOpEeHUH; OTyYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IPOBEJCHHE KAa4EeCTBEHHBIX pPEAKUUN Ha HOH
aMMOHMSI W (QocdaT-uOH ¥ U3yYEHHE TPU3HAKOB HX MPOTEKAHMS,
B3aUMOJICVICTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEABIO (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
pewéTok anmasza, rpadura, (QyJUIepeHa; O03HAaKOMIIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, pacliO3HABaHWE M HM3YYCHHUE CBOWCTB
YIJIGKKCIIOTO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peakiii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYeHHE MPHU3HAKOB WX TNPOTEKAHHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKATHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAJIBHBIX

3a7a4 o TeMe «BakHelmne HeMeTauIbl U UX COSTUHEHUS»

Merannsl 1 uX COCOAUMHECHU

3.1

OO01as XxapaKTepUCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB .U
MenpeneeBa u crpoeHust aToMoB. CTpoeHre MeTallioB. Merannuyeckasi CBsi3b U
METaJNIMYEcKasl ~KpUCTaUIMYecKassh pelmeETKa. JIEKTPOXUMUYECKUH  psf

HanpsH>KEHUHA METaJIOB

3.2

dusnyeckue U XUMUYECKHE CBOMCTBA MeTa/uioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/Ie (0] KOppO3I/II/I METAJIJIOB, OCHOBHbIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY M IPOMBIIIIICHHOCTH

3.3

[Ilenounble MeTayIbl: MOJOXKEHHE B llepronnueckol cucTEME XWMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOKJICHUE B MPUPOJE.
du3nYecKre 1 XUMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kaiusi). OKCHIBI U
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeJTOYHBIX METAIOB M UX

COCTUHEHUN
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Illenoyno3emMenpHble  METaIbl MarHuii W KaJdbUi: TOJIOKEHHE B
[Tepuonnueckont cucreme xuMuueckux dineMmeHToB J[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHUEe B mnpupoje. Ou3nyeckue U XUMHUUYECKHE CBOMCTBA
MarHvs M Kanbuusd. BaxkHenmume coenvHeHus KaubUusd (OKCHUI, THAPOKCHI,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUS

3.5

AmoMuHMIL: TIonoxkeHue B llepuonnueckol cucTeMe XHMHYECKHX SJIEMEHTOB
JI.A. Menneneesa; CTpOCHHE aTOMa; HaXOXAEHUE B mpupoae. Pusnueckue u
XUMHYECKHE CBOMCTBA AIOMHHUSA. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoguyeckoit cucreme xumuueckux snemenTon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHWE B mpupone. Dusnyeckue u
XUMHUYECKUE CBOMCTBa kene3a. Okcunabl, THAPOKCUIb U conu kene3a(ll) u

xenesa(Ill), ux cocraB, CBOMCTBA U MOJTyYCHUE

3.7

XUMHYECKUHN DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMyd METAJJIOB U CILIaBOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YE€HHUE DPE3YyJIbTaTOB KOPPO3HU METAIJIOB




(BO3MOXHO HCIOJIL30BaHUE BHUIEOMATEPHUATIOB), 0COOEHHOCTEN
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpusi C BOJAOM  (BO3MOXKHO
KCIMOJIb30BAaHUE BHUICOMATEPUATIOB); HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI;
mpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUCOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMi HAa MOHBI
(MarHus, Kajaplivs, amtoMuHuUsA, nuHKa, >kene3a(ll) u xemeza(lll), memu(Il);
HaOJII0JICHNE U ONKCAaHUE MPOIECCOB OKpAIIMBAHUS IUIAMCHH MOHAMH HaTpPHS,
Kalus W Kajnblusd  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEPHUANIOB);
uccaenoBanre amMm(OTEPHBIX CBOWCTB THUIPOKCHAA AIIOMUHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a]a4 10 TeMe «BakHelme MeTamibl 1

HUX COEIUHEHUS»

XUMUA U OKpYXKaroIias cpeaa

4.1

HoBbie maTepuanbsl u TexHoJoruu. BemiecTtBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/10pOBbe. be3ornacHoe HUcroab30BaHUe BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomip NMpu XMMHYECKHUX OXKOTaX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons Xxumum B pereHun 3KOJIOTHIECKUX MPOOIIeM.
[TpupoaHble HCTOYHHMKH YTIJIEBOAOPOAOB (Yyroib, NPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3lloB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHBIE MaTeprabl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pPe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O T[I03HABa€MOCTHU SIBIEHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJIbTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHSX COBPEMEHHOro OOIIEeCTBa;

IMOHUMAaHHUEC MECTAa XUMHUU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX METOJAaX MO3HAHUS, B TOM YHCIIC SKCHEPUMEHTAIBHBIX U
TEOPETHUUYECKUX METOJaX HCCIEJOBaHUSI BEIIECTB U HU3y4YCHUS
XUMUYECKHX  pEaklHid; YMEHHE HCIOJIb30BaTh MOJETH IS

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccHoHaTBHOIN AEATENTFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccnoHaIbHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIN BHIOOp XMMHH KaKk MPO(UIBHOTO IpeaMeTa

MIpH [IEPEX0/I€ Ha YPOBEHD CPEIAHETO 001Iero oopa3oBaHus

BianeHne cucreMod XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BOKHEHIIINE XMMHYECKHE IIOHATHS: XHMHUYECKMH OJJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMeCh, OTHOCHTEIIbHBIC aTOMHass W MOJICKYJIspHAs
MacCChbl, KOJIMYECTBO BEHIECCTBA, MOIJIb, MOJ'DIpHa}I macca, MOHHpHBIﬁ
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPEHHSS), XUMHYECKas
peaKIysi, PEeaKiMu COCIUHECHUS, PEAKIMH Pa3IIOKEHHsS, PEaKIuu
3aMeIIeHUs, peakIMi OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, dK30- H
DHJIOTEPMHUYECKUE pPEaKIMH, PACTBOP, MAccoBas OIS XHUMHUYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M MPOLICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMUYECKasl CBA3b, MIEKTPOOTPULATEILHOCTD, MIOJIIPHAs U HEMOJIAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTallIM4ecKass pelmeérka (aToOMHas, MOHHAs, MeTaJuIMJyecKas,
MOJICKYJISIDHAs), MOH, KAaTHOH, aHWOH, JJIEKTPOJIUT MU HEDIIEKTPOJIUT,
ANIEKTPOJMTUYECKAsT ~ JUCCOLMALNs, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, JJIEKTPOJIU3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMMble U HEOOpaTUMblE PpeaklvH,
CKOpOCTb XMMMUECKOW peakiuu, karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI
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OCHOBOITOJIAralOle€ 3aKOHbl XHMMHUHU: 3aKOH COXPAHEHHUS MacCChl,
nepuoauueckud 3axkoH .M. MengeneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajpo

2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TeOopus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE TIPaBHJILHO HCIIOIb30BAaTh N3yUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBIC YHAOOPEHHs, METAUIbl U CIUIABHI,
NPOIYKTHl TEepepabOTKH MPHUPOTHBIX HCTOYHHKOB YTJIEBOIOPOIOB
(yriasi, mpupoaHOTo Tra3a, He()TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
NPOU3BOJCTBE M TOHMMAaHWE 3HAYECHUS XXUPOB, OCIKOB, YIIECBOAOB
JUIS OpraHKW3Ma 4YelloBeKa; YMEHHE IMPOrHO3UPOBATh BIMSHUE BEILECTB

U XMMHYECKHX MPOLIECCOB Ha OPraHM3M YEJOBEKa U OKPYXKAIOIIYIO

IPUPOHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3jIMYHBIMH MCTOYHHMKAMH WMH(OpMaLUU
N0 XMMHUU (HayyHass M HAy4HO-NIONYJIsIpHas JIMTEepaTypa, CIIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(POpPMAIUIO O BEIIECTBAX, HX
NpEBpalllCHUsIX W NPAKTUYECKOM  NPUMEHEHUH U yMEHHUE

HCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO amnmnapara M CHMBOJHUYCECKOTO

SA3bIKa XMMUHU JJIS1 COCTAaBICHHUS (POpPMyN HEOpPraHMYECKUX BEIIECTB,




YpaBHEHUN  XUMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHoiL)

YMeHue 0OBSCHATH CBsI3b IMOJOXKEHHs dJieMeHTa B [lepmonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTUKaAMH CTPOCHHA AaTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee dHcio
3JICKTPOHOB), pacHpeneIeHUEeM OJJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB TE€PBBIX TPEX NEPUOJOB, KATUS U KaJIbLIUS
IIpencraBinenue O  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (paJyC aToMa, 3JEKTPOOTPHUIIATEIBLHOCTH),

6 OpPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOXKEHUS JJIEMEHTOB B
[lepuonuueckoit cucreme (B MallbIX IEepUOJax M TJVIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUSI aTOMa

7 YMmenue kinaccupummupoBarth:

7.1 XUMHYCSCKHE DJIEMCHTEI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTETICHb OKHMCIICHUS] XUMHUYECKHUX DSJIEMEHTOB, 3apsil

' HOHA

g2 BUJ XUMHYECKOW CBS3M W THUN KPUCTAIMYECKOW CTPYKTYPHI B

' COEIMHEHMIX

8.3 XapaxkTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCJIUTENb U BOCCTAHOBHUTEND

9 YMeHue xapakTepu3oBarh (PU3NUEeCKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUMA, Kalul, MarHHM,
KaJIbIUI, aTFIOMUHUM, KEJIE30)
CJIOKHBIX BEILECTB, B TOM YHCJIE€ HX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHUIBI

92 metamioB I-IIA rpynn, amomunusi, meau (II), uunka, xenesa (Il u

. III), okcunpr yraepona (II m IV), kpemuns (IV), azora u pochopa (111
u V), ceppt (IV u VI), cepuucras, cepHasi, a3oTucras, a30THas,
dbocdopHas, yroapHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, IMPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MPEeBpaIeHHUH B Pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHS PEaKIIHii, B

10
TOM UHCIIE:
10.1 peakiuii H'OHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XMUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpynil) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEXKAY HUMU
11 YMeHue BIUUCIATH (IPOBOAUTH PaCcUEThI):
11 OTHOCHUTEJIbHYIO MOJIEKYJSPHYI0O U MOJSIDHYIO MacChl BEIIECTB,
. MacCOBYIO JJOJIF0 XUMHYECKOT0 3JIEMEHTA B COEIUHEHNN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCcy, 00bEeM ra3oB
114 0 YpaBHEHUSIM XHMMHUYECKUX pEaKUUd M HaXOAUTh KOJIMYECTBO
. BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Bnanenwne (3HaHNE OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMO3HaHus  (HabmioneHue,
1 U3MEpPEHUE, SIKCIIEPUMEHT, MOIETUPOBAHUE) IPY U3YUYEHUH BELIECTB U
. XUMHYECKHX SIBICHUH; yMeHue chopMmynupoBaTh MpoliemMy Hu
NPEAIOKUTH TYTH €€ pelIeHUs
139 Oe3omacHON pabOThl C XMMHYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ J1abOpaTOpPHBIM 000PYI0BAHHEM
paBHJIaMu O€30MaCHOTO0 OOPAIEHHS C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSAX COepEKeHUS
123 3[0POBbS U OKPYXKAIOIIEW MNPUPOAHON Cpellbl; MOHMMAaHHE Bpeaa
‘ (omacHOCTM) BO3ACMCTBMSI Ha JKUBBIE OPIraHU3Mbl ONPEAECIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEAOTBPALLEHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannune npakTUYECKUX HABBIKOB IUIAHMPOBAHHS M OCYLIECTBICHUS
CJEAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHe U OMHcaHue (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHUE

C (bHSquCKI/IMPI n XHUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIIKE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEaKIIHi

13.2

U3ydeHHe CrIoco0O0B pa3AeieHus cMecen

13.3

MOJIyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIy4eHHUE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

U3YYEHUE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOWM JOJIeH

pacTBOPEHHOTO BELIECTBA

13.5

HPUMEHEHHE HHIUKATOPOB (;1akmyca, METHIIOpaHXKa 51
dbenondTanenHa) Iy ONMPENETICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

UCCIEJIOBaHHE U OMNKMCAaHHE CBOICTB HEOPraHMYECKHX BEIECTB
pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KHCIOT C METAJUIaMH,
OKCHUJAMH  METaJUIOB,  PacTBOPUMBIMH U HEPacTBOPHUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIy4YCHHE HEpPacTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJIHOTO MeTajljla JApYyrdM W3  pacTBOpa  COJH;
UcClIeJoBaHHEe aM(OTEpPHBIX CBOWCTB THUIPOKCHUIOB AQIOMHHUS H

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIIBHBIX 3aJa4 110 TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGﬂHHGHHﬁ)); <<9JI€KTpOJII/ITI/I‘I€CKa$I
JUCCOLIMAITHS», «BakHelmme HEMETAUIBI U HX COCOUHECHU S,

«BaxkHeinme MeTaabl U UX COSTUHECHUSI»

13.8

XUMHUYECKUE OKCIIEPUMEHTHI, HJUTIOCTPUPYIOLIIE MIPU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO OOMEHA; KaueCTBEHHBIC pPEaKIMHd Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiabdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
I‘I/I,Z[pOKCI/I,Z[—I/IOHBI, KaTHOHblI aMMOHMU, Maruuvsd, KaJblus, aJIOMHUHNA,

xkenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

VYwmenue:

14.1

OpPEICTaBIATh PpE3yAbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTelbCTB, Tpa(UKOB M TaOMUI U BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATh CBSI3U MEXIY pealibHO HAOII0JaeMBbIMU XUMUIECKIMU
SIBJICHHSIMU | TIPOIIECCAMHM, TTPOUCXOISAIIMMHE B MaKpO- U MUKPOMHUDE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblii 3JIeMEHT CO/IepPsKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKHUEC ITOHATUA

1.1

YucTeie BemecTBa U cMecu. CIocoOBI pa3zielieHus: cMecei

1.2

AToMBEI © MOJICKYJIBI. Xumudeckue dieMeHThl. CHMBOJBI XHMHYECKHUX

9JICMCHTOB. HpOCTHe H CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTeNnbHAsA aTOMHas Macca.
OtHocHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas 40ds1 XMMHYECKOTO 3JIEMEHTa

B COCOIUHECHNUN

1.5

KonnyectBo BemectBa. Moabs. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIUMHUIL BCIICCTBA

1.6

Pu3nyecKue U XMMUYECKUE SBIICHHUS. XUMHUYECKas peakuus U €€ IMPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucTeMa XHMHYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XumMudeckux smemeHToB J[.M.
Menneneesa. Ilepuoael u rpynmnsl. QU3NUYECKUl CMBICH MTOPSAKOBOTO HOMEpA,

HOMEPOB MepHO/ia U TPYIIIHI dJIEMEHTa

2.2

Ctpoenune atomoB. CoctaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
HepI/IOI[OB, Kallnsi, KaJdblus (pazmyca aTOMOB, SHGKTpOOTpI/II_[aTeJIBHOCTI/I,
METAJUIMYESCKNMX W HEMETAINIMYSCKMX CBOMCTB) M WX COCAWHCHHH B
COOTBETCTBUU C TIOJOXKEHHEM »dieMeHToB B Ilepuogmueckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuueckass cBs3b. KoBaneHTHass (mosisspHass M HEMNOJIApHAsi)  CBSI3b.
ONEKTPOOTPULIATEIBHOCT ~ XUMHUYECKUX  JJEMEHTOB.  MoHHas  CBA3b.

Merannnueckas cBSI3b




3.2

Tunsl KpPUCTAUIMYECKUX PEIIETOK (aTOMHas, HWOHHAs, MeETauIn4yecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHUYECKOH CBS3U

Baxnelme npeAcTaBUTENM HEOPraHMYECKUX BelecTB. Hemeramnsl U ux

COCOAMHCHUS. Mertanisl U uxX COCIUHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX COEIMHEHUI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) "
HecoseoOpa3yrole; OCHOBaHMK (IIETOYM W HEPACTBOPUMBIC OCHOBAHMS);
KUCTIOT  (KUCIIOpOAcOoAepk aliue ¢ OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJEH (CPEIHUX U KUCIBIX)

4.2

duznyeckue W XHMMHYECKHE CBOMCTBa MMPOCTBIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPOJIa, XJIOpa, KHCIOPOJIa, Cephl, a30Ta, hocdopa, yriiepoaa, KpeMHHUS

4.3

®dusnveckue W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIIIOB: JIUTHS,
HATpHsl, Kajaus, MarHusl U KaJbIUs, aJIOMHHUS, jKelle3a. DICKTPOXUMHUUCCKHUI

PAI HaIIPSKEHUN METaJlIOB

4.4

Pu3nyeckue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIUIOB:

XJIOPOBOJOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

®u3nyecKkue U XMMHYECKHE CBOMCTBA OKCHUIIOB HemeTaiioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepoma(Il, IV), kpemuausa(I1V). [lonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumuueckue cBorcTBa OkcuaoB: MetawioB [A-IIIA rpymm, muaka, meau(ll) u

xenesa(ll, I). [Tonyyenne okCuI0B METAILIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUJIPOKCUIOB  allIOMUHUS, Kele3a, [HUHKa). llodmydyeHne OCHOBaHUUA WU

aM(OTEPHBIX TUIPOKCH]IOB

4.8

OO0mue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEPOBOJOPOIHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yrompHOU. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KHCIOT.

[Tonyuyenue kucior

4.9

OO0ume xuMuyeckre cBoicTBa cpeHux couei. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/I€, pacno3HaBaHUC BOJOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenue amMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. O0mIme

CHOCOOBI OTYYSHUS METAJUIOB




4.12

I'eneTmueckas CBA3b MEXKAY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEaKIuu

5.1

Knaccudukanusa XUMHUECKUX peakluid MO pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TerioBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHUECKOH peaklnK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHUE peaky. TepMOXUMUYECKUE YPABHEHUS

53

OKUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKknuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomecchl ~ OKMCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOMU pcaknuuu

54

Teopust NIEKTPONUTHYECKON Aucconani. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONUThL. CUITbHBIC U clTa0ble NeKTPOIUThL. CTeneHb AUCCOIHAIN

55

Peakumu moHHOro oOMeHa. YCIIOBHSI NPOTEKaHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPAILEHHbIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUS U OKpYKaronas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMHUYECKUMX pEakuuidi B JabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMPHU XUMHYCCKUX OXKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsA3HEHHE  OKpYyXKarolleil cpeapl  (KUCIOTHBIE  TOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[IpenenvHas pomyctumasi koHueHTpauus BemiectB (IIJIK). Ponp xumuu B
peIIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro 3ddexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, MNPOMBIIUIEHHOCTH M CeIbCKOM Xo3siiicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTallb, YYyTyH, IIOPaJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIICHHOCTH UX coequHEeHUH. [IoHATHE 0 KOPPO3UHM METaJllIOB, OCHOBHBIE

CHOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (Yrojib, NPUPOAHBIA ra3, HE(Th),

MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIh B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC TOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUJICH, STAHOJI, TNIMIEPUH, YKCYCHAsl KUCIIOTA).
[TonsATHE 0 OMOJOTHMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YrieBoIax — U UX

POJIA B JKU3HU YCTIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MAacCOBOM) 10JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMAYECKUM YPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

1. Ta6puensn, O.C. Xumus. 8 ki1 : yueb. ans obmeoOpaszosart. opranuzanuii / O.C.
["a6puensu, U. I'. Octpoymos, C. A. Cnaakos. - 5-e uza., nepepad. — Mockaa:
[Ipocsemienue, 2023.- 176 c.

2. Tabpuensn, O.C: Xumus. 9 knacc : yuebnuk / O.C. 'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB. - 5-e usn., nepepad. — M.: [Ipocsemenue, 2023.- 223,[1] c..

METOIUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. Tab6puensn, O.C. Xumus. 8 ki : yued. st odmeoOpa3osar. opranuzanmii / O.C.
I'a6puensn, U. I'. Octpoymos, C. A. Cnagkos. - 5-e u3j., nepepad. — M.: [Ipocsemienue,
2023.- 176 c.

2. Tabpuensn, O.C: Xumus. 9 kinacc : yueonuk / O.C. I'abpuensa, U. I'. Octpoymos, C. A.
CnankoB. - 5-e u3zg., nepepad. — M.: [IpocBemenne, 2023.- 223,[1] c..

3. T'abpuensn, O.C. Xumus. 8 knacc: Mmeroauueckoe nocodue st yuutens / O.C. I'abpuernsy,
N.T". Octpoymos, 1.B. AkcenoBa — M. : I[Ipocsemenue, 2019. — 115 c.

4. Tapa, H.H. Xumus. Ypoku B 9 knacce : nmocobue s yuurens / H. H. T'apa. — 2-e u3z.,
nepepad. — M. : [IpocBemenue, 2015.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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