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IHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo XMMUK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBJIeHA HAa OCHOBE TPeOOBAaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 001ero o6pasoBanus, npenactaBieHHbix B ®I'OC OO0, a takke Ha ocHOBe deaepalbHON paboueit
MPOrpaMMbl BOCHHUTAHUS M C Y4ETOM KOHIICTIIIMM TMpENoJaBaHusl yueOHOro mpeameTa «XHUMHsS» B 00pa30BaTelbHBIX OpraHu3anusx Poccuiickoii
denepanuu.



[Iporpamma o XumMun Aa€T MpeICTaBICHUE O LENsX, O0IIel cTpaTern 00y4eHus, BOCIIUTAHUS U Pa3BUTHUS 00y4JarOmUXCs CPEACTBAMU YI€OHOT O
IIpEeMETa, YCTAaHABIMBACT 00s3aTENbHOE IPEAMETHOE COJEpXKaHME, MPeLyCMaTpUBacT pPacIpeAeiIeHUe €ro Mo KilaccaM U CTPYKTYpUPOBAaHHUE IO
pazgenaM M TeMaM MporpaMMbl 10 XUMHUH, OIPENEIseT KOJIMYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YUYEHHUS] XUMHH C y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO MpoIecca, BO3PACTHBIX
0CcOOCHHOCTEH 00YUarOIINXCsI, OIPEIENIIeT BOSMOXKHOCTH IIPEAMETa JUIsl pealn3aluy TpeOOBaHUH K pe3ysibTaTaM OCBOCHNUSI OCHOBHON 00pa30BaTeIbHOM
MIPOrpaMMbl Ha YpOBHE OCHOBHOT'O 00I1IeTr0 00pa3oBaHus, a Takke TpeOOBaHUM K pe3ylbTaTaM oOyuyeHHUs: XMMHUM Ha YPOBHE IieJIel U3ydeHHsl IpeaMeTa
Y OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIBHOCTH 00YYaIOLIErocs 10 OCBOCHUIO Y4€OHOTIO COAEPKAHNUS.

3HaHME XUMUU CIYXHUT OCHOBOM Ui (POPMUPOBAHUS MHUPOBO33PEHUsI 00YUaroIIEerocs, €ro MpeacTaBiIeHU 0 MaTepHaIbHOM €IUHCTBE MHpA,
BKHYIO POJIb HTPAIOT (GOPMUPYEMBbIE XUMHUEH TIPECTABICHUS O B3aUMOTIPEBPAIICHUSIX SHEPTHH U 00 BOJIIOIIUH BEIIECTB B MIPUPOJIE, O MYTIX PEIICHHS
rI100aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, SHEPreTHUECKOW, MUINEBONW M HKOJIOTMYECKON 0e3011acHOCTH, MpolieM
3JIpaBOOXPAHEHMSL.

N3ydenne xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH ISl CcaMOpa3BUTHS W (OPMHUPOBAHHUS KYIbTYpbl JUYHOCTH, €€ oOumell u (QyHKIuoHAIbHOMN
IrPaMOTHOCTH;

BHOCHUT BKJIaJd B (l)OpMI/IPOBaHI/Ie MBIIIJICHUSA U TBOPUYCCKUX CIIOCOOHOCTEH o6yqafou11/1xc;1, HaBBIKOB UX CAMOCTOSTSIIBHOM y‘lC6HOfI ACATCIBHOCTH,
OKCIICPUMCHTAJIBHBIX U UCCICA0BATCIIBCKUX YMeHHﬁ, HeO6XOI[I/IMI)IX KaK B HOBC€,I[H€BH0171 KHU3HHU, TaK U B HpO(beCCHOHaHBHOfI JACATCIIBHOCTH,

3HAaKOMUT CO CHGHH(bHKOfI HAayY4YHOI'0 MBIIUJICHUS, 3aKiIaAblBa€T OCHOBBI LCJIOCTHOT'O B3IiAda Ha €AWMHCTBO IIPUPOJAbI M YCIOBCKA, SBJIACTCA
OTBCTCTBCHHBIM 9TalloM
B (bOpMI/IpOBaHI/II/I CCTGCTBCHHO-HaquOﬁ I'PaMOTHOCTH o6yqaromnxc;1;

CHOCO6CTByeT q)OpMI/IPOBaHI/II-O HOCHHOCTHOI'O OTHOWICHHUA K €CTCCTBCHHO-HAYYHBIM 3HAHUWAM, K IIPUPOJAC, K YCIOBCKY, BHOCUT CBOM BKJIaJ B
OKOJIOTHYCCKOC o6pa30BaHHe 06y‘IaI-OH_II/IXC$I.

Z[aHHLIC HaITpaBJICHUS B O6y‘IeHI/II/I XUMHH 00€CIIEUNBAIOTCS CHGHPI(l)PIKOﬁ COZACPpIKaHUA yqe6H0r0 npeamMeTa, KOTOprI ABJIACTCA ICAArorudCcCKu
AIalITUPOBAHHBIM OTPAKCHUCM 0a3oBoi HAyKHW XUMHUU HaA Ol'IpCI[CJ'IéHHOM Jrame eé pa3BUTHA.

Kpr XUMHUHU HA YPOBHE OCHOBHOI'O 061].161"0 06p830BaHI/ISI OpPUCHTHPOBAH HAa OCBOCHHC O6y‘{aIOH_[I/IMI/IC$I CHUCTCMbI NECPBOHAYAJIBHBIX MOHATHI
XUMHH, OCHOB HCOpFaHI/I‘{CCKOﬁ XUMHHU U HCKOTOPBIX OTACIILHBIX 3HAYUMBIX MOHSITUMN OpFaHH‘{CCKOﬁ XUMHU.



CtpykTypa comepkaHusi IPOTPaMMBI 10 XUMHH ¢(hOPMHUPOBAHA HAa OCHOBE CUCTEMHOTO MOAX0/a K €€ n3ydeHuro. ColepaHnue CKIIIbIBACTCS U3
CUCTEMBbI MOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI IOHATUN O XUMHUECKOH peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPraHU30B aHbI
10 IPUHIIUILY ITOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MTPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— [lepnoanueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— YUYCHUA O CTPOCHUHU aToOMa U XUMHAYECKOU CBA3H,

— MpEeACTaBICHUI 00 IMEKTPOTUTUYECKON TUCCOLMAIIMY BEILIECTB B PaCTBOpaXx.

TeOpeTI/I'-IeCKI/Ie 3HAaHUA pacCMaTpUBAIOTCA Ha OCHOBC SMITUPHUYCCKHU TMOJTYYECHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3sBUBAIOTCA MOCJICA0BATCIBHO OT
OJIHOT'O YPOBHS K IPYIrOMY, BBIIIOJIHSAA (1)YHKI_[I/II/I OOBSICHEHHS U IMPOrHO3UPOBAHUSA CBOI\/’ICTB, CTpPOCHUA U BO3MOYKHOCTEH IMPAaKTUYCCKOr'0 MPUMCHCHUS U
IMOJIYYCHHA U3Yy4aCMbIX BCIICCTB.

OcBoeHue nporpaMmbl 10 XMMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMUYECKOI COCTaBJISIONIeH HAyYHON KapTUHBI MHUPA B JIOTUKE
e€ CHUCTEMHOM PUPOIbl, IEHHOCTHOTO OTHOIIEHHSI K HAyYHOMY 3HAHMIO U METOJIaM M03HaHUs B Hayke. M3yueHrne XuMUu IpOUCXOAUT C MPUBJICYCHHEM
3HaHUH U3 paHee U3YUYCHHBIX YUEOHBIX peaMeToB: «OKpyxaronuii Mup», «buosnorus. 5—7 kmacce» u «Pu3uka. 7 Kiacey.

HpI/I HU3y4YCHUN XHUMHUHN IIPOUCXOAUT (bOpMI/IpOBaHI/IC 3HAaHWH OCHOB XHMMHYECKOM HayKH KakK obnactu COBPEMECHHOI'O €CTCCTBO3HAHMA,
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBEKa U KaK OJHOIo M3 KOMIIOHCHTOB MHpOBOﬁ KYJBbTYPBEI. 33,[[3‘{3 y‘IC6HOFO nmpeamMeTra COCTOUT B (bOpMI/IpOBaHI/II/I
CHCTEMBI XUMHUUYECKUX 3HAHUNA — BaYKHEHUIIINX (baKTOB, HOHHTHI;'I, 3aKOHOB U TCOPCTUUCCKUX HOHOX(GHHﬁ, JOCTYITHBIX O606IHCHHI>'I MHPOBO33PCHUYCCKOI0O
XapakKTepa, A3blKa HAYKH, B HpI/IO6H_ICHI/II/I K HAYYHBIM MCTOZAaM IMO3HAHUS ITPU U3YUCHHUU BCIICCTB U XUMHNYCCKUX peaKHHﬁ, B Q)OpMHpOBaHI/II/I W pa3BUTUHU
II03HAaBAaTCJIbHBIX YMCHI/Iﬁ U UX IIPUMCHCHHUU B y‘IC6HO'H03HaBaTeHLHOI71 n y‘le6HO'I/ICCHeI[OBaTeHBCKOI71 ACATCIIbHOCTHU, OCBOCHUU ITPpaBUJI 0e3011acCHOTO
O6paH_I€HI/ISI C BCIICCTBAMU B HOBCCHHCBHOﬁ JKHN3HU.

HpI/I HU3YUYCHHUU XUMHU Ha YPOBHEC OCHOBHOTO O6H_IGFO O6pa30BaHI/I$I BaXXHOC 3HAYCHUC HpI/IO6peJ'II/I TaKHC IICJIN, KaK:

—(pOpMI/IpOBaHI/Ie HHTCJIICKTYAaJIbHO paBBHTOﬁ JIMYHOCTH, TOTOBOH K CaM006p830BaHI/IIO, COTPYAHUUICCTBY, CAMOCTOSATCIBHOMY HPUHATHUIO
peH.IeHHfI, CIIOCOOHOM aZIalITUPOBATHCA K 6BICTpO MCHAOIIHUMCS YCIIOBUAM JKU3HU,



— HAIPaBJICHHOCTh 00YyYEHHUsI HA CHCTEMAaTHYECKOe MPHOOIIEHNE 00YJArOIIMXCSl K CAMOCTOSITSIIbHOM IMO3HABATEIILHON JCSTEILHOCTH, HAYIHBIM
METOJIaM T03HaHUs, (POPMUPYIOITUM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU,

—o0ecreyeHne ycIoBHiA, CIIOCOOCTBYIONINX MPUOOPETEHNIO 00YJaIOMUMHUCS OIBITa Pa3HOOOPa3HOH NesITeIbHOCTH, MO3HAHUS U CAMOTIO3HAHMS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIINI ), UMEIOIUX YHUBEPCATLHOE 3HAUCHHUE [Tl PA3JIMYHBIX BUJIOB JEATEIHLHOCTH;

—(dopmupoBaHue oOmie (QyHKIIMOHATBHOM M €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBACHATH M OLICHUBATH SIBJICHMUS
OKPY’KaIOILIEr0 MUpPa, UCIOJIb3Ys 3HAHUS U ONBIT, TOJIYYEHHbIE MPU U3YYECHUH XUMUU, IPUMEHSATH UX MPU PELIEHUH MTPOOJIEM B TIOBCETHEBHOM U3 HU U
TPYIOBOM JEATENBHOCTH;

—(dopmupoBaHHe Yy 00ydarOIUXCsl TYMaHUCTUYECKUX OTHOIIEHUN, MOHUMAHMS [IEHHOCTH XMMUYECKUX 3HAHHUM JJIsi BHIPAOOTKHU IKOJIOTUYECKU
11e71ec000pa3HOTro MOBEACHUS B ObITY M TPYJOBOM AEITEILHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIIEeH MPUPOIHON CPEIbl;

— pa3BUTHE MOTUBAIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE YCBOCHUS OOIEUEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(dUJIs ¥ HAIIPABJICHHOCTH JAlIbHEHUIIET0 00ydeHHUs.

OO6mree yncI0 4YacoB, OTBENEHHBIX ISl M3yUYCHUS XMMUU Ha YPOBHE OCHOBHOTO 00Imero oopasoBanus, cocrapiser 136 yacoB: B 8 kinacce — 68
yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68 yacoB (2 4aca B HEZIETIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘Iaﬂbele XUMHUYECKHE ITIOHATUA

[Ipeamer xumun. Posib XMMHUM B KM3HH 4YelOBeKa. XUMHUS B cucTeMe HaykK. Tema m BemecTBa. @U3MUECKHE CBOWCTBA BEIIECTB. ArperaTHoe
cocrosinue BemiecTB. [loHaTre o MeToiax nmo3Hanus B xuMuu. Yucteie BeniecTBa u cmecu. CriocoObl pa3iesieHns cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 37eMeHTbl. CUMBOJIBI XMMHYECKUX 3JeMeHTOB. [IpocThie M ClOKHBIE BeulecTBa. ATOMHO-MOJIEKYIISIPHOE
yUeHHe.

Xumuaeckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BCIIECCTB. OTHOCHUTENbHAsI aTOMHas Macca.
OTHOCUTENLHAS MOJICKYJISIpHAst Macca. MaccoBas J0JIA XUMHYCCKOTI'O 3JIEMEHTA B COCAUMHCHUU.

KonunuectBo BemectBa. Monb. Monsipuast macca. B3aumocBsI3p KoM4yecTBa, MacChl M 4YMcia CTPYKTYPHBIX €IMHUIl BeulecTBa. Pacuérel mo
dbopMynaM XUMUYECKUX COCAMHEHUN.

Ou3nyecKkue U XUMHUYECKHUE sBIICHUS. XUMHUYECKas peakius U e€ MpU3HAKW. 3aKOH COXPAaHEHUS MacChl BEUIECTB. XUMHUYECKHE YpaBHEHUS.
Knaccudukanus XuMHUYECKUX peakuuil (COeTUHEHHsI, pa3TI0KEHUS, 3aMeIlleHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO ¢ XUMHYECKOH 1Mocy1o0ii, mpaBuiaMu paboTsl B JabopaTopuu U npuéMaMu oOpalieHus ¢ J1adopaTopHbIM 000pyI0BaHUEM, U3yUEeHUE
U ONUCaHue PU3NUECKUX CBOWCTB 00pa30B HEOPraHMUECKUX BEIECTB, HAaOI0AeHue (pru3nyeckux (IIaBlieHHue BOCKa, TasiHUAE JIbJla, pacCTUpaHHe caxapa
B CTYIIKE, KHIICHHE U KOHJEHCALUsl BOJIbI) U XUMHUECKUX (TOpPEHUE CBEUYH, MPOKATUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJAEHCTBHE MeJa C KHUCIIOTOM)
SIBJICHU, HAOJI0OJICHNE U ONTMCaHKUe PU3HAKOB MPOTEKAHUS XUMHUECKUX peakInii (pa3iokeHne caxapa, B3auMOJIHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM



Oapwusi, pasznoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3amMoOeCTBHE *Kele3a ¢ pacTBopoM cos Meau (1), m3ydeHne criocoOoB pasaeicHus
CMecei: C MOMONIbIO0 MarHuTa, (PUIBTPOBAHNE, BRITAPUBAHKE, JUCTHIUISINSA, XpoMaTorpadus, MpoBeACHNUE OYUCTKN TOBAPEHHOM COJIM, HAOMIOACHUE U
OTHMCAaHKE PE3YJIbTATOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAaCChl, CO3JJaHNE MOJIETIeH MOJIEKY (IIapOCTEPKH EBHIX).

BaskHeiiluue npeacraBuTe/ M HEOPraHNYeCKMX BeleCTB
Bo3nyx — cmech razos. CocrtaB Bozayxa. Kucnopon — snemeHT M mpocroe BemiecTBo. HaxoxkzneHue kuciopoja B mpupoje, (Gu3nyecKue u
XUMHUecKre cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kuciaopoa. CriocoOb! osydeHHst KUCI0po/ia B 1a00paToOpuy U MPOMBIIITIECHHOCTH.

KpyrosopoT kucinopoza B mpupoje. O30H — auloTpornHasi MOAU(DUKALUSA KUCIOPOIa.

TemoBoil 3¢dexkr xuMHuecKkol peakluuu, TEPMOXMMUYECKHE YPaBHEHHMsS, 9K30- U HHIOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH.
3arpsi3HeHHe BO3/yXa, YCUJIEHUE MapHUKOBOTO 3P dekTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxkaeHne Bogopoa B mpupose, (GU3MYeCKHe U XUMHUUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHusi. KucioTsl 1 coun.

Monsipabiii 00bEM ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM.
duznyeckue cBoiicTBa Bojbl. Bona kak pactBopuress. PacTBopsl. HackllieHHbIe 1 HEHACHIILIEHHBIE paCTBOPBI. PacCTBOPUMOCTD BEILIECTB B BOJIE.
MaccoBast 10515 BelllecTBa B pacTBope. XUMHUUYECKUEe CBOICTBa BOIbl. OcHOBaHUS. Pob pacTBOPOB B MpHUpO/IE U B KU3HU YenoBeka. KpyroBopoT Boibl

B IpUpoe. 3arpsi3HeHNE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Knaccudukanus neopranuueckux coenunenuil. Oxcunpl. Knaccuduxanust okcuaoB: cosneodpasyromine (0OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpa3zyromue. Homenkiarypa okcuioB. Ousndeckie 1 XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomydueHne okcuiIoB.

OcHoBanus. Knaccudukanus ocHOBaHMH: IIENOYM M HEpacTBOpHMbIe OocHoBaHMsA. HomeHknaTypa ocHoBaHuil. dusnyeckue M XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHne ocHOBaHMIA.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Ou3nMueckue W XMMHMUYECKHE CBOWCTBa KUCIOT. Psaa akTuBHOCTH MeramioB H.
H. bekerosa. IlosryueHne KUCIOT.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMHUYeCKHue cBoiicTBa coieid. [lonyuenue comneit.



I'eneTmueckas CBA3b MCKAY KlIaCCaMH HCOPIraHUYCCKUX COGHHHGHHﬁ.
Xumuueckuii IKCREepUMEHm .

KayeCTBEHHOE OIIPE/IEICHUE COJEPKAHUS KHUCIOpOJa B BO3JyXe, IOJy4YeHHE, COOMpaHHE, pacllo3HaBAHWE M H3YyYEHHE CBOICTB KHUCIOPOJa,
Ha0JII0/IeHNE B3aWMOJEHUCTBUSI BELIECTB C KUCIOPOJOM U YCIOBHSI BOSHHUKHOBEHMS U MpPEKpalIeHUs] TOpeHus (Toxapa), 03HaKOMJIEHHE ¢ oOpa3namu
OKCHJIOB U ONMCAHHUE WX CBOMCTB, MOJIyd€HUE, COOMpaHue, paclio3HaBaHWE U U3y4yeHHUE CBOMCTB BOJOpoJa (TOpeHHe), B3aUMOAECHCTBUE BOJOPOJA C
okcupaoM wmenu (II) (Bo3MokHO wcIONIb30BaHME BHUAEOMATEpUasIoB), HaONIOAEHHE OOpPa3IOB BELIECTB KOJUYECTBOM | MOJb, HUCCIIEOBaHUE
0COOEHHOCTEN PacTBOPEHHUS BEMIECTB C PA3JIMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMPEICIIEHHOM MAacCOBOW JI0JIEH pacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/UIaMH (HaTpUeM U KaJbIeM) (BO3MOXXHO HCIIOJh30BAHUE BHUCOMATEPUAIIOB), MICCIIEIOBaHUE 00pa3IioB
HEOPraHMYECKHUX BEIECTB Pa3JIMYHbIX KJIACCOB, HAOIIOJEHHE H3MEHEHMs OKpPAcKHM WHIUKATOPOB B PAcTBOpPax KHUCIOT U IIEN0Yei, U3ydyeHue
B3aumojieiicTBusl okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT C METaJUIaMU, peakluil HeHTpaiau3aluu, MOJy4eHHEe HEepacTBOPUMBIX
OCHOBaHHUM, BBITECHEHHE OJHOIO MeTajia JPYrUM M3 pPacTBOpa COJIM, pPEUIeHHE SKCIEPUMEHTAJIbHBIX 3a7ady Mo TeMme «BakHelmume Kiacchbl
HEOPraHUYECKUX COCAMHEHUI».

Iepuonuyeckuii 3axkoH u Ilepuoguveckas cucrema xumudeckux 3jaemMeHToB [. U. MenneneeBa. Ctpoenne aroMoB. XUMHYECKAs CBSA3b.
OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIINH

[lepBpie MOMBITKU KiIacCU(UKALUU XUMUYECKUX 3yieMeHTOB. [loHSATHE O Tpymmax CXOIHBIX 3J€MEHTOB (ILEJIOYHbIE M HIEIIOYHO3EMENbHbBIE
METaJlIbl, TAJIOTE€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuoauueckuii 3akoH. [lepuonnyeckas cucrema xumudeckux anementoB /1. 1. Menneneesa. KopoTkonepuoaHas 1 AIMHHONIEPUOAHAST (POPMBI
[Tepuonnueckoit cucrembl xumuueckux 3iemMeHToB J[. M. Menneneesa. Ileproabl u rpynmbl. @U3HMYECKUN CMBICT MOPSJIKOBOTO HOMEpPA, HOMEPOB
MepHo/ia U TPYIIbI AIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. Mi30Tonbl. DnekTpoHbl. CTPOCHHE AIEKTPOHHBIX 000J109€K aTOMOB MEepBbIX 20 XUMHUYECKUX AIIEMEHTOB
[Tepuonuueckoit cucrembl JI. WM. MenneneeBa. XapakTepucTHKa XHMHYECKOTO 3JIEMEHTA MO ero mnojoxkeHuto B Ilepumomnueckoit cucreme [l.
. Menneneesna.

3aKOHOMCpHOCTI/I HU3MCHCHUS paJinyCa aTOMOB XUMHUUYCCKUX 3JICMCHTOB, MCTAJNIMYCCKUX U HCMCTAJUIMYCCKUX CBOMCTB IIO rpyiimam u rnepuogam.

3nauenue [leproanueckoro 3akoHa u [lepuoaudeckoil cucTeMbl XUMUYECKUX 2JIEMEHTOB AU pa3BUTHA Hayku U npaktuku. [. . Mennenees —
YUEHBIN U IPAKIAHUH.



Xumunueckas cBsi3b. KoBaneHTHast (OJIsIpHAs U HEMOJISIPHAS) CBA3b. DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSA3b.
Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakliuu. [Iporieccsl okucieHus u BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCREpUMEHm .

HN3YUCHUC 06pa3u013 BC€IIECCTB MECTAJIJIOB U HEMETAJJIOB, B3aI/IMOZ[CI\/JICTBI/IC HApOKCHAa IUHKA C paCTBOpaMu KHCJIOT U HlGJ'IO‘-ICfI, MMpOBCACHUC
OIBITOB, WJTFOCTPUPYIOIIHUX TPHUMEPHLI OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PCaKnn pa3jIoKCHU, COGI[I/IHGHI/ISI).

Meosrcnpeomemmnwie ceasu

Peanmaum{ MCKIIPEIMETHBIX CBsI3EH IIpy U3y4YCHU U XUMHWU B 8 Kmacce OCYHICCTBIIACTCA UEPE3 UCITOJIB30BaAHNUEC KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX
HOHSITI/II\/’I, TakK 1 HOHHTHfI, ABJIAIOMIUXCA CUCTEMHBIMUA I OTACJIIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOT'O IIUKIIA.

OO0mume ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIM (DAKT, TUMOTE3a, TEOPHSs, 3aKOH, aHalu3, CHHTE3, KiIacCHUUKAIMS, MEePHUOIUIHOCTD,
HaOIIOZCHUE, DKCIIEPUMEHT, MOJICITMPOBAHUE, M3MEPEHUE, MOJICTTh, SIBJICHHUE.

®duzuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOTbI, PAAMOAKTUBHOCTb, MOJIEKYJIa, SJEKTPUUECKUI 3apsi]l, BEIIECTBO,
Tes0, 00BEM, arperaTHOE COCTOSIHUE BEIeCTBa, ra3, (u3nYecKue BEIUYUHbI, €IMHULIBI U3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/1bl, CoIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TIOPO/IbI, MOJIE3HBIE HCKOMIaeMbIe, TOTLITUBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBO U XUMHYecKasi peaKkuus

[lepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB /1. . Menneneea. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKUX NIEMEHTOB MEPBBIX TPEX IEPUONOB, Kajus, KaIbIUA M HUX COCIUHEHUN B COOTBETCTBHM C IOJIOKEHHEM JJIEMEHTOB B
[Iepnoanueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTna: BUIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTALINYECKON
PEETKY 1 BUAA XUMUYECKOU CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYeCKHX BEIIeCTB. XHWMHUYECKHE CBOWMCTBA BEUIECTB, OTHOCALIMXCA K PAa3IMYHBIM KJlaccam
HEOPraHMYECKUX COCAMHEHUI, TeHeTHYeCcKas CBSA3b HEOPraHMUYECKHUX BEIIECTB.

Knaccudukanuss XuMUYecKUX peakiuil 1Mo pa3inyHbIM MpH3HAKaM (110 YMCIYy U COCTaBY YYaCTBYIOUIMX B PEaKIMM BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHHUIO CTENEeHEeH OKHUCICHUS XUMUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, 10 YYacTHIO KaTajiu3aTopa). DK30- U 3HJIOTEPMUYECKHE
peaxknuu, TepMOXUMUYECKIE YPaBHEHUS.

Ilonsatue o CKOpPOCTH XUMHYSCKOM pEaKkIuu. Ilousitne 00 O6paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. [lonsiTHE O TOMOTE€HHBIX H
T'CTCPOTICHHBIX pPCaKIUsAX. [lonsarue o xarammse. [loHsITHE 0 XUMHUYECKOM paBHOBECHUM. (DaKTopBI, BJIMAIOIIUME HA CKOPOCTH XUMHAYECKOU pC€akuun u
ITOJIOKCHUEC XUMHWYCCKOI'O PAaBHOBCCHA.

OKHCIIUTEIIBHO-BOCCTAHOBHUTEIIBHEIC pCaKuuu, SHCKTpOHHHﬁ 0aJaHC OKHUCIMTEIBHO-BOCCTAHOBUTEILHOM PCaKIuu. CocraBiienne ypaBHeHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ C UCIIOJIb30BAHUEM MCTOAA DJICKTPOHHOI'O OanaHca.

TeOpI/IH BHCKTPOHHTHHCCKOﬁ JUCCOLMaIIH. 3HCKTpOJ'II/ITLI U HEJJICKTPOJIMUTEI. KaTI/IOHH, AHMOHBI. MeEXaHM3M JHCCOILIMAIlMU BEIIECTB C
Pa3jIMIHbIMU BUJAMU XUMUYECKOU cBs13u. CTeneHb JUCColManuu. CunbHBIC U c1a0bIe DJICKTPOJIUTHI.



Peakiun nonHoro oOMeHa. Y CIIOBUS MPOTEKaHUS PEAKIMii HOHHOTO OOMEHa, MOJHBIE U COKpalIEHHbIC HOHHBIE ypaBHEHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAHUH M COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHUYECKON Aucconmanuy. KauecTBeHHbIe peakiiny Ha HOHBL. [loHsATHE O THApOIH3e
coJIen.

Xumuueckuii IKCREPpUMEHm .

03HAKOMJICHHE C MOJICTISIMU KPUCTALIMYCCKUX PEMIETOK HEOPTAHWYCCKUX BEIIECTB — META/UIOB U HeMeTaIoB (rpadura W ammasa), CIIOKHBIX
BEILIECTB (XJIOpUJA HATPHs), UCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKOW PEaKIIMH OT BO3JEHCTBUS Pa3iNYHBIX (DAKTOPOB, HCCIIECIOBAHHE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, IMpoOIEcca TUCCOIMAIMN KHUCIOT, HIENOYe M cojie (BO3MOKHO HCIIOJIb30BAaHUE BHUJIEO MaTEpPHAJOB),
MIPOBEJICHUE OTBITOB, MILTIOCTPUPYIONIUX MTPU3HAKY MPOTEKAHUSI PEAKIIM HOHHOTO 0OMeHa (00pa3oBaHHUE OCaIKa, BBIJIETICHUE Ta3a, 00 pa30BaHKE BOJIbI),
OIIBITOB, WIUIIOCTPUPYIOIIUX ITPUMEPBI OKHUCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, pCakuumn pasjioKCHUA, COG)II/IHGHI/I?I), pacro3HaBaHue
HCOPraHNMYCCKUX BCIICCTB C ITOMOIIBIO KaUCCTBCHHBIX peaKHI/II\/’I Ha WOHBI, PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HeMmeTtauasl 1 ux CoeqUHEeHUuA

OO0mas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHble CTeNeHU okucieHus. CTpoeHne U (pU3NUYEeCKHe CBOMCTBA
MIPOCTHIX BEILIECTB — IaJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha pUMepe XJiopa (B3auMOAeHCTBHE C METaIJIaMH, HeMeTallJIaMH, 111eJ04amMu). XJIOpOBOIOPO/I.
CossiHast KUCJIOTa, XUMAYECKUE CBOMCTBA, MOJIydeHUE, TpUMeHeHue. JleiicTBHE X10pa U XJIOPOBOJOPOIa HA OPraHU3M YelloBeKa. BaxkHene XJI0puasl
U UX HaX0XJCHUE B IIPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHble cTereHu okucienus. CTpoeHue u puznueckue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBbIE MOJU(PUKAUU KUCIOPOAa U cepbl. XUMUYECKUE CBONCTBa cepbl. CepoBOIOPO,
cTpoeHue, (hu3nueckrue U XuMuueckue cBoiicTBa. OKCUAbI cephbl Kak MPEeACTaBUTEIN KUCIOTHBIX OKCHA0B. CepHas KUCIOTa, (PU3HUECKUE U XMMHUECKUE
CBOICTBa (00IIME KaK MPEICTaBUTENs Kiacca KUCIOT U creruduyeckre). XUMUYECKHe peaklUy, JeKallie B OCHOBE MPOMBIIIJICHHOTO criocoba
MOJIyueHUs: CepHOM KUCIOThI. [IpuMenenue cepHoii kucnotel. ColM CepHON KUCTIOThI, KAUEeCTBEHHAs peakuus Ha cyibdaT-uoH. Haxoxxnenue cepsl u eé
COeIMHEHUH B MpHpoae. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpe/ibl COSMHEHHUSIMU Cepbl (KUCIOTHBIC T0K/IU, 3aTPS3HEHNE BO3/yXa U BOJIOEMOB),
CHOCOOBI €ro Mpe0TBPAIlCHHUS.

O6mas[ XapaKTCPUCTUKA 3JICMCHTOB VA'FPYHHLI. OcoOeHHOCTH CTPOCHUSA aTOMOB, XapaAKTCPHBIC CTCIICHU OKHUCJICHH. A3OT, PacnpoCTpaHCHUC B
npuponae, (I)I/I3I/I"ICCKI/Ie U XUMHYECKHUE CBOMCTBA. prrOBOpOT a30Ta B IPHUPOAC. AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC N XUMHUYCCKHUC CBOﬁCTBa, TMOJIYYCHUC U
IIPUMCHCHUC. Comn aAMMOHMUS, UX (I)I/I3I/I‘leCKI/Ie 1N XUMHWYCCKHUEC CBOﬁCTBa, IIPUMCHCHUC. KauecrBenHnas pCaKkuus Ha HOHbI aMMOHMU. A3oTHas KHUCJI0Ta, eé
IOJIy4yCHHC, (bH3quCKI/IC U XMMHUYECKHE CBOMCTBA (O6H_II/IC KakK IpCACTAaBUTCIIA KJIaCCa KHUCIIOT U CHeLII/I(bI/ILIeCKI/Ie). Hcnons3oBaHue HUTPATOB U coJjieit
AMMOHUS B Ka4CCTBC MHUHCPAJBbHBIX y,[lOGpGHHﬁ. XUMHYECKOE 3arpsi3HCHUC 0pr>1<a10111e1?1 Cpeabl COCAUMHCHHUAMHU a30Ta (KI/ICJ'IOTHBIC JOXKIU,



3arpsi3HEHUE BO3yXa, MOYBHI U BOJI0EMOB). Docdop, amtorpornubie Moaudukanmu dpocdopa, pusndeckre u xumudeckue coiictBa. Oxeup pocdopa
(V) u dpocdopnas kucnora, pu3ndeckue U XUMHIECKUE CBOMCTBa, MmosrydeHue. Vcmonap3oBanue GochaToB B Ka4eCTBE MUHEPAIBHBIX YA0OPESHHUH.

OOmiast xapakrepucTuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETIEHN OKUCICHHS. YTIIEPO, aJUIOTPOITHBIC
MOAU(HUKAIINH, PACIIPOCTPAHCHHE B PUPOC, GU3NIECKIE U XUMUYECKUE cBOoMcTBA. Ancopommsi. KpyroBoport yriiepona B npupoae. OKCuab yriaeposa,
nux (1)I/I3I/I‘-ICCKI/IC U XUMHYECCKUEC CBOI\/'ICTBa, I[GI\/'ICTBI/IC Ha XUMBBIC OpPraHU3MbI, MOJTYYCHUC U IMPUMCHCHHUC. DKOJOTUUECKHUE HpO6J’I€MI>I, CBA3aHHBIC C
okcuaoM yraepona (IV), runoresa rio0albHOrO MOTEIJIEHUS KJIMMAaTa, MApHUKOBBIA >PQekT. YronbHass KHCIOTa M €€ COolM, UX (PU3NYECKHe U
XUMHNYECKHUE CBOﬁCTBa, MOJIY4YCHUC W NPUMCHCHUC. KauecTBennas pCaKkuusa Ha Kap60HaT-I/IOHI>I. Wcnonn3oBanue Kap6OHaTOB B 6BITy, MEAUIINHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHHUSX yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTHJIEH, STaHOJ, TJIMLEPHH,
yKCycHast kuciioTa). [IpupoiHble HCTOUHUKH YTII€BOAOPOAOB (yroJib, IPUPOIHBIN ra3, HePTh), IPOAYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U
npoMblIIeHHOCTH. [oHsITHE 0 GMOJIOrHYeCcKH BaXKHBIX BEILIECTBAX: )KUpaxX, OesKax, yrieBoiax — U UX POJIU B )KU3HU YelloBeKa. MaTepHuaabHOE eIMHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemnnii, ero pusmveckne m XuMUYECKUE CBOMCTBA, TIoJlydeHHne U nmpuMeHenune. CoeuHeHns KpeMHus B mpupoje. O0mue mpeacTaBieHus 00
okcune kpemaus (IV) u kpemuueBoit kuciore. CHIMKAThI, UX UCIIOJIB30BAaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHEeH e CTPOUTEITLHBIE MaTepUAJIbI:
KepaMHKa, CTeKJIO, [IEeMEHT, OeTOH, *ene300eToH. [Ipobaembl 6e301acHOTr0 UCTIOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B MOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm :

M3y4eHue 00pa3I0B HEOPraHUUECKUX BEIIECTB, CBOMCTB COJIIHOM KUCIOTHI, IPOBEICHIE KaYeCTBEHHBIX PEeaKIIUi Ha XJIOPU-UOHBI U HAOIIOICHIE
MPU3HAKOB MX MPOTEKAHMS, OTBITHI, OTpa)karoniue (Hu3nuecKue U XMMUYECKUE CBOWCTBA TaJIOTEHOB U MX COCAMHEHUN (BO3MOXHO HCIOJIb30BaHHE
BHJICOMATEPUAJIOB), O3HAKOMJIEHHE C 00pa3lamMu XJOPUIOB (TaJOTEeHHIOB), O3HAKOMIJICHHE C OOpas3laMu cepbl U €€ COeOUHEHHUSMH (BO3MOKHO
MCII0JIb30BaHNE BUJICOMATEPUANIOB), HAOIIOCHHE Mpoliecca OOyriIMBaHUs caxapa MoJ JeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYECHUE
XMUMHUYECKUX CBOMCTB pa30aBiI€HHON CEPHOI KUCIOTHI, MPOBEACHNE KAYECTBEHHON peakiui Ha cynb(ar-uoH u HabIoeHne Mpu3HaKa e€ mpoTeKaHus,
O3HaKOMJIEHHE C (PM3UYECKUMU CBOMCTBaMH a30Ta, hocdopa U X coeAMHEHUI (BO3MOKHO HCIIOJIb30BaHNE BUIEOMATEPHUAIIOB), 0Opa3liaMu a30THBIX U
bochopHbIX yroOpeHuit, noxyueHue, coobupanue, paclio3HaBaHue U U3y4eHUE CBOWCTB aMMHaKa, TPOBEJCHIE KaYeCTBEHHbBIX PEAKIIN HA NOH aMMOHHS
u ocdaT-uoH U U3yueHUEe NIPU3HAKOB UX MPOTEKAHUSI, B3AUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIbIO (BO3MOKHO HMCIIOIh30BAHHE
BUJICOMATEPUANIOB), W3YyUEHUE MOJeNeld KPHUCTAJUIMYECKUX pEImETOK anMmasa, rpaduta, ¢ysuiepeHa, O03HAKOMIIEHHME C IPOLECCOM aacopOuuu
pPacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, IMOJy4YeHHE, COOMpaHue, paclio3HaBaHHWE U HM3yUCHHE CBOICTB
YIIEKUCIIOTO Ta3a, MpPOBeJIeHNE KAaYeCTBEHHBIX PEeakIuii Ha KapOOHAT W CHIIMKAT-HOHBI W W3yUYeHHE MPU3HAKOB MX MPOTEKaHHUs, O3HAKOMIIEHHUE C
MPOAYKLKENH CUIIMKATHON MPOMBILIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 33J1a4 M0 TeMe «BakHeillre HeMeTallIbl U UX COCIMHEHUSI.



MeTa/jibl 4 UX COeAMHEHUS

OO01as xapakTepuCcTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX 10JI0keHUs B [leprnoaudeckoii cucteMe XuMUYECKUX 3JIEMEHTOB
J. W.MenneneeBa u crtpoeHust atomoB. CrpoeHue MerawioB. Meraminueckas CBA3b U METaNIMYECKas KpUCTAJUIMUECKas pelIETKa.
DNEeKTPOXUMHUYECKUHN PsiJl HANIpsDKEHUN MeTauioB. dusnueckne u XUMUYECKUE CBOMCTBA MeTauioB. O01ue crocoObl nosiyueHust MetauioB. [lonsarue
0 KOPPO3MM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl (CTajdb, YyryH, JAIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHUE B ObITY U
MIPOMBIIIJIEHHOCTH.

[[{erounble MeTauibl: NoJIokeHue B [lepuoandeckoi cucreme xumudeckux snemMeHToB . 1. MenneneeBa, cTpoeHrne UX aTOMOB, HAXOXKJIEHUE B
npupojie. Pu3nvecKkue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHABI U TUAPOKCHUIBI HATPUs U Kanus. [[puMeHeHne menouHbIX
METaJJIOB U X COEINMHEHNI.

[IlerouHO3eMENBHBIE METAIIIBI MATHUM 1 KaJbLIM: NoJIokeHue B [lepuoauyeckoii cucreme xumuieckux snemeHToB 1. 1. MenneneeBa, ctpoeHue
WX aTOMOB, HaXOIeHHE B mipupoje. Dusndyeckne U XUMHYECKUE CBOMCTBA MarHUs U KabIs. Bakuenme coeqnHEHNS Kalblns (OKCHI, THAPOKCHU]T,
cosin). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHHU .

Amomunnii: nonoxenue B Ilepronnueckoit cucreMe xumuueckux sneMeHToB JI. M. MeHneneeBa, cTpoeHHE aTroMa, HAaXOXKACHUE B MPUPOJIE.
dusndeckue 1 XMMUUECKHE CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIAA ATFOMUHUSI.

XKenezo: monoxenune B Ilepuognueckoi cucreme xumuueckux snemeHtoB JI. M. MengeneeBa, cTpoeHHe aToMa, HaxXOKJIE€HUE B MPUPOJIE.
dusnveckue 1 XMMUYECKHE CBOMCTBA Xkee3a. OKcu b, rTuapokcuabl u cosm xkenesa (I1) u sxenesa (II1), ux cocta, CBOKCTBA U MOTYYCHHE.

Xumuueckuii IKCnepumenm :

O3HaKOMJIEHHE ¢ 00pasllaMHd METajuIOB U CIIJIaBOB, MX (PU3MYECKMMH CBOMCTBAMHU, U3YYECHHE PE3YJIbTaTOB KOPPO3UH METANIOB (BO3MOKHO
MCII0JIb30BaHKE BHIEOMATEPUAIIOB), 0COOCHHOCTEM B3aUMOICHCTBUS OKCH/IA KaIbIIs U HATPUS ¢ BOJON (BO3MOKHO UCTIOJIB30BaHUE BUICOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB jKECTKOM BOBI, TPOIIECCa TOPEHHUSI JKeTie3a B KUCIOPO/Ie (BO3MOYXKHO HCTIOIb30BaHKE BUIEOMATEPUATIOB), TPU3HAKOB MIPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHusl, KaJbIMs, alFOMUHUS, IMHKA, xene3a (I1) u sxenesa (II1), meau (II), HaOnrogeHUE M ONMCAHKME MPOIIECCOB
OKpalllMBaHUs IUIAMEHH MOHAMU HATpHs, Kajdusd M KaibIMs (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), MCCIeAOBaHHE aM(OTEpHBIX CBONCTB
TUIPOKCHUIA ATTFOMUHMS Y TUAPOKCU/IA LIUHKA, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaKHeNIme MEeTaJlIbl U UX COCTUHEHUSD.

XuMHuS M OKpPY:Ka0Las cpeaa



BemectBa 1 Marepuasipl B IMOBCEJIHEBHOM JKHM3HM 4elloBEKa. be3onmacHOe MCHOJb30BaHUE BELIECTB M XMMHUYECKMX peakuuil B ObiTy. IlepBas
IIOMOIIIb IIPH XMMUYECKUX OKOT'aX U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyKarollel cpenpl (IpenenbHasi AonycTuMas KoHIeHTpauus Bemiects, ganee — [1IK). Poip xumuum B pemieHuu
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii Ikcnepumenm:
M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJJIOB, IOJUMEPHBIE MaTEpPHAIbI).
Meostcnpeomemmnwie ceasu

Peanmaum{ MCKIIPEIAMETHBIX CBsI3el IIpu U3y4YCHU U XUMHWU B 9 knacce OCYHICCTBIIACTCA UEPE3 UCITOJIB30BaAHUEC KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX
HOHSITI/II\/’I, TakK 1 HOHHTHfI, ABJIAIOMIUXCA CUCTEMHBIMUA I OTACIIBHBIX TPEAMETOB €CTECCTBEHHO-HAYUYHOT'O IIUKJIA.

OO0mume ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH, TEOPHs, aHalu3, CHHTE3, KiIacCHUUKAIMS, MEPUOIUIHOCTS,
HaOIOZCHUE, DKCTIEPUMEHT, MOJICTUPOBAHUE, M3MEPEHUE, MOJICITb, SIBJICHUE, TAPHUKOBBIN 2PPEKT, TEXHOJIOTHSI, MATCPUAJIBI.

duzuka: MaTepuia, aToOM, JICKTPOH, IIPOTOH, HeﬁTPOH, HOH, HYKIINA, U30TOIIbI, pAAUOAKTUBHOCTDL, MOJICKYJIA, BJ'ICKTpI/I‘ICCKI/Iﬁ 3aps/, MPpOBOJHUKH,
IMOJYIIPOBOAHHUKH, ITUIJICKTPUKH, (1)0T03J'I€M€HT, BCIICCTBO, TCIO, O6’béM, arpe€ratHo€ COCTOSHME BCLICCTBA, Ia3, pacTBOp, pacCTBOPHUMOCTb,

KpUCTAJUIMICCKAA peméTKa, CILJIaBBI, (bHSI/I‘leCKI/Ie BCJIMYHMHBI, CAUHHUIBI U3MEPCHNA, KOCMHUYECKOC IIPOCTPAaHCTBO, IIJIaHCTEI, 3Bé3I[BI, Comnnre.

buonorus: (l)OTOCI/IHTGS, JbIXaHHC, 6H0c<1)epa, OKOCUCTCMA, MHUHCPAJIbHbIC y,I[06peHI/I$I, MHKPOSJIEMCHTBI, MaKpPOJ3JICMCHTBI, ITHTATCJIbHBIC
BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE IOPO/IBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI



JIM9HOCTHBIE PE3YJIBTAThl OCBOSHUS MPOTPAMMBI OCHOBHOTO 00IIEro 0Opa30oBaHusl TOCTHTAIOTCS B X01¢ OOYYCHUS XUMUU B €JIMHCTBE YUCOHOU 1
BOCIUTATEILHOMI ACATCIIBHOCTH B COOTBCTCTBUU C TPAAWLIMOHHBIMU pOCCHfICKPIMPI COOHOKYJIBbTYPHBIMU W AOYXOBHO-HPABCTBCHHBIMU LCHHOCTIMMU,
NPUHATHIMA B OOIIECTBE TpaBWJIAaMU W HOPMAMHU TOBEJCHUS M CIOCOOCTBYIOT MpoOIleccaM CaMOTIO3HAHWSI, CAMOPA3BUTHUS W COIUAIA3AINH
00yJaronuxcs.

JImaHOCTHEBIE PE3YIbTATBI OTpaXakOT TOTOBHOCTH 06yqa}01111/1x051 PYKOBOACTBOBATHCA CHCTEMOM TMO3UTHBHBIX INEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
paciiupeHMUE OIIbITa ACATCIIBHOCTU HA eé OCHOBE, B TOM YHCJIC B HaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPHUIECKOMY U HAYYHOMY HACJIEANIO, TOHUMAHHS 3HAUYEHUS XUMHUYECKOW HAyKH
B JKM3HHM COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTU BIAAETh JOCTOBEPHOM HH(pOpManued O TMepeloBbIX JOCTHKEHHUSIX U OTKPBITHSIX MUPOBOH U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

OpeaACTaBJICHUA O COLMAJBHBIX HOpMAxX M IIpaBUjIaX MCEKIMYHOCTHBIX OTHOIIICHUU B KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B
O6H.I€CTB€HHO HOHCBHOﬁ, y‘IC6HOHCCJ’I€,Z[OB3T€J'IBCKOfI, TBOp‘ICCKOfI U ApYyrux BHUAAX JOCATCIbHOCTH, TI'OTOBHOCTHU K pa3Hoo6pa3H0171 COBMECTHOM
ACATCIIBHOCTH IIPHU BBIIIOJIHCHHU y‘IC6HBIX, IMO3HaBaTCJIbHBIX 3ajJiad, BBIIIOJHCHUN XHMHYCCKHUX JSKCIICPHUMCHTOB, CO3AaHHUUN y‘IC6HBIX IIPOCKTOB,
CTPCMJICHUS K B3AUMOINIOHMMAHUIO U B3aUMOIIOMOIIIU B IIPOLIECCC 3TOM y‘IC6HOﬁ JCATCIIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE IOBEJCHUEC U IMOCTYIIKH
CBOHUX TOBapI/IH_Ieﬁ C IIO3HUIMHU HPABCTBCHHBIX U ITPABOBBLIX HOPM C y‘IéTOM O0CO3HAaHMS MOCICACTBUM IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:
MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XMUMHUYECKOW pPEaKIMH, COOTBETCTBYIOIIUME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH H

COCTaBJIAIOMIUEC OCHOBY IS TIOHUMAHUS CYHIHOCTH Haquoﬁ KapTUHbBI MHpa, NPCACTABJICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTSAX pa3dBUTHUA ITPUPOIBIL,
B3aMMOCBA3X YCJIOBCKA C HpHpO,[[HOﬁ CpCI[OI\/’I, O pOJIKM XUMHUH B TIO3HAHUHN 3TUX 3aKOHOMepHOCTeﬁ;



MO03HABATEIbHbIC MOTHBBI, HAITPABJICHHBIC HA MOJYYSHNE HOBBIX 3HAHUH 10 XUMUH, HEOOX0AUMBIE Il OOBSICHEHUST HAOII0IaeMBIX MTPOIIECCOB U
SIBJICHUH, TIO3HABATEILHON, MH()OPMAIIMOHHON M YATATEILCKOW KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAaMOCTOSTEIBHOW PabOTHI ¢ YIeOHBIMU TEKCTaMH,
CIPaBOYHOM JIMTEPATYPOH, JOCTYIIHBIMH TEXHUUECKUMHU CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUIA;

MHTEpEeC K OOYYEHUIO U MO3HAHHIO, JIIOO03HATEIEHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TIPOCKTHOW M HMCCIIEIOBATEIbCKOM
JEeATeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS OOYYEHUS B AaTbHEUIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/JI0POBBIO, YCTAHOBKH Ha 37J0POBBII 00pa3 »KU3HH, 0CO3HAHUE TI0 CJIC/ICTBUMA
Y HEMPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB, KYpPEHHs), HEOOXOJAMMOCTH COOJIOJCHUS IMpaBHJI OE30MaCHOCTH TIPH
o0OpaleHny ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HHU;

5) Tpy/10BOro BOCIIUTAHUSI:

MHTEpPEC K MPAaKTUYECKOMY M3Yy4YeHHIO Ipodeccuil 1 Tpyaa pa3iudyHOTO poja, yBaXXEHHE K TPYAY U pe3yiabTaTaM TPYIOBOM AESITEIbHOCTH, B TOM
YlCJIe Ha OCHOBE IMPUMEHEHUS TPEIMETHBIX 3HAHUHN 110 XUMHH, OCO3HAHHBIN BEIOOD UHIMBUIYaIbHON TPACKTOPUH MTPOIOIIKEHHS 00pa30BaHUs C yUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEMHON MpodeccHOHANbHON IesITeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B IPOGECCUOHATIBHON CPE/IE;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:

OKOJIOTHYCCKHU I_ICJ'IGCOO6pa3HOG OTHOIICHHUE K INPHUPOAC KaK MCTOYHUKY KHM3HHM Ha 3eMJ'Ie, OCHOBE ¢¢€ CyII€CTBOBAaHHA, IOHUMAHUEC LECHHOCTHU
3A0pOBOI'o 1 0e3011aCHOro 06pa3a JKN3HHU, OTBETCTBCHHOC OTHOLICHUC K CO6CTB€HHOMy (1)I/I3I/I‘ICCKOMy U IICUXNUYCCKOMY 310POBbIO, OCO3HAHUC ICHHOCTHU
CO6J'IIOI[€HI/IH IIpaBUJI 0e3omacHOro IIOBCACHUS IIPU pa60Te C BCHICCTBAMHU, a4 TAKIKC B CUTYyallUAX, YI'DOKAOIUX 3JOPOBbIO U JKU3HU HIO,Z[GI;'I;

CIIOCOOHOCTH MNPUMCHATH 3HAHHUA, ITIOJTY4aCMbIC ITPU U3YUCHUN XUMUU, U PCHICHUA 3a1a4, CBA3AHHBIX C Oprmanmeﬁ HpHpOI[HOfI Cp@,[[OfI, JJI
TIOBBIIICHUA YPOBHS 9KOJIOTHYECKON KyJIbTYpPbI, OCO3HAHUA r100aJIbHOTO XapakKTepa SKOJOIrnYCCKUux HpO6J’I€M n HYTCﬁ HUX pCIICHUA ITOCPEACTBOM
MCTOZOB XUMHUH, SKOJIOTUICCKOI'O MBIIIIJICHHUA, YMCHUA PYKOBOJICTBOBATLCA UM B HOSH&B&TGHLHOﬁ, KOMMYHHKaTHBHOﬁ U COLIMAJIbHOMI IIpaKTUKE.



METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3ylbTaTOB BBLAEISIOT 3HAUMMBbIE JUIsl (POPMUPOBAHUS MUPOBO33PEHUSI OOILIEHAYYHbIE MMOHATHUS (3aKOH, TEOPHUS,
MPUHIINI, TUNIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JIPYTrOe€.), KOTOPbhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAy4YHBIX Y4E€OHBIX NMpEeAMETax U
MTO3BOJISIFOT Ha OCHOBE 3HAHUH M3 3TUX MpPEeIMETOB (OPMUPOBATH MPEACTABIECHNUE O LEIOCTHOM HAyYHOW KapTHMHE MUpPA, U YHUBEPCAJIbHbIE y4eOHbIE
necTBus (IO3HaBaTeNIbHbIE, KOMMYHUKAaTUBHBIE, PErYISTHUBHBIE), KOTOpble oOecnedrnBaroT (OPMHUPOBAHHME TOTOBHOCTHM K CaMOCTOSITEIIbHOMY
IUTAHUPOBAHUIO U OCYILIECTBICHHUIO YU€OHOM! AEATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
ba3oBrble Jornyeckue 1eMcTBUSA:

YMCHUA HCIIOJIb30BATH HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA IPHU OCBOCHUU 3HAHMI: pacCKpbeIBaTb CMBICII XUMHUUYCCKUX ITOHSTHI (BBI,Z[eJ'IﬂTB nux
XapPaKTCPHLBIC ITPU3HAKU, YCTAHABJIMBATH B3AUMOCBA3b C APYI'UMU HOHHTI/IHMI/I), HCIIOJIB30BAaTh ITOHATHA JIA 00BICHEHUS OTACJIBbHBIX (I)aKTOB u HBHCHHI;'I,
BBI6I/IpaTI> OCHOBAHMUS U KPUTCPUUN I KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKUX BCIICCTB U XUMHWYCCKUX peaKHHI;'I, YCTaHABJIMBATh IPUYMHHO-CJIICACTBCHHBIC CBA3U
MCKIAY 00BbeKTaMH HN3Yy4YCHUS, CTPOUTDH JIOTHYCCKUE PACCYKIACHUSA (I/IH,HYKTI/IBHBIG, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), J€J1aThb BBIBOJAbI U 3aKJIFOYCHU A,

YMCHHC IIPUMCHATH B IMPOLECCCE MMO3HAHUSA TTOHATUA (HpeI[MCTHBIC u MeTaHpeI{MeTHHe), CHMBOJIMYCCKHEC (3H8.KOBBIC) MOJCJIU, UCIIOJIB3YyCMbIC B
XHUMHH, Hp606pa30BBIBaTB MIHUPOKO IIPUMCHACMBIC B XUMHWH MOACIIbHBIC ITPCACTABIICHUA — XUMHWYECKUH 3HAK (CI/IMBOJ'I SHeMeHTa), XHUMHUYCCKasA (bopMyna
U YpaBHCHHC XUMHUYECKON p€akuun — IIPpHU PCIICHUUA y‘l€6HO'HO3HaBaTeHLHLIX 3aJa4d, C y‘IéTOM O9TUX MOJACIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIAITE U
XapaKTCpU30BaTh CYHICCTBCHHLIC IIPU3HAKN N3YHaCMbIX 00BEKTOB — XUMHYECKUX BCIICCTB U XUMHNYCCKUX pCaKHHﬁ, BBIABJIISATH 06I_HI/IC 3aKOHOMCPHOCTH,
IMPUYNHHO-CJICACTBCHHBIC CBA3U U ITPOTHBOPCUHN B U3YUACMbIX ITPOLCCCAX U SABJICHUAX.

Ba3oBnble nucciaenoBarebLCKHe IeiicCTBUA.

YMCHHEC HUCIIOJIb30BATh IMMOCTABJICHHLIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUS, a TAKIKC B KaUCCTBC OCHOBBI JJIs1 (pOpMHpOBaHHH TUIIOTEC3bI
I10 IMPOBCPKE MPABUJIIBHOCTHU BBICKA3bIBACMBIX CY)KHCHHﬁ;



nprOOpETEHUE OIBITA 0 TUIAHUPOBAHUIO, OPTAHU3ALMU U IPOBEACHUIO YICHUYECKIX SKCIICPUMEHTOB, yMEHHE HAOII01aTh 32 X0J0M Ipolecca,
CaMOCTOSITEIIBHO MPOTHO3UPOBATh €ro pe3ynabTar, (popMyarpoBaTh 000OIICHUS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO OIBITA, MCCICIOBAHUSA,
COCTaBJIATh OTYET O MPOAETIaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BbIOMpATh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALIMIO PA3JIMYHBIX BUAOB M (OPM IPEICTABICHHUS, MMOTY4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (HAay4yHO-TIOMYJSipHAsl JUTEepaTypa XUMHUYECKOIO COJIEp’KaHusi, CIpaBOYHble MocoOus, pecypchl MHTepHeTa), KpUTUUYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

YMEHHE TPUMEHSATh Pa3IMYHbIC METOJbI M 3alPOCHl MPU MOWCKE W OTOOpPE MH(POPMAIMH W COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUST yICOHBIX W ITO3HABATEIBHBIX 33Ja4 OIPEACIEHHOTO THIA, NMPHOOPETCHHE OIbITa B OO0JACTH HCIOJB30BaHUS WH()OPMAIIMOHHO -
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJICHUE KYJIbTYPOW AKTHBHOTO HCITOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSTEIHHO BHIOMPAThH
ONTHMATBHYIO (POPMY MPEACTABICHUS HHPOPMAITUU U WLTIOCTPUPOBATH PEIIaeMbIe 3a1a91 HECJIOKHBIMH CXeMaMH, JHarpaMMaMH, IPYrUMU popMamMu
rpaguKd U UX KOMOUHAITUSIMU,

YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATH B Mpoliecce yueOHOM U HCcCe0BaTEIbCKOM AesITeIbHOCTH HH(OPMALIUIO O BIMSIHUU TPOMBIIIJICHHOCTH,
CEJILCKOTO XO35ICTBA U TPAHCHOPTA HA COCTOSIHUE OKPYKAIOLIEH MPUPOIHON CPEIBI.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

yYMEHHMsI 3aJaBaTh BOMPOCHI (B XO0j€ auayiora M (Wid) JUCKYCCHUHU) MO CYIIECTBY 00CYXIaeMoil Tembl, (hOpMyIHpOBaTh CBOM MPEIOKECHUS
OTHOCHUTEIILHO BBINIOJIHEHUS IPETIOKEHHON 3a1auu;

YMEHHS TPEICTABIATH IOJyYeHHBIC PE3YNIbTaThl MO3HABATENBHOW JESTENIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaxX; AENaTh IMPE3CHTALUIO
Pe3yAbTAaTOB BHIMOJIHEHUS XUMUYECKOTO SKCIIEpUMEHTA (J1a00paTOPHOTO OMBITA, Ta00PAaTOPHOI pabOThI IO UCCIIEJOBAHUIO CBOICTB BEIIECTB, y4€OHOTO
MIPOEKTA);



YMEHHSI Yy4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHOW M HCCIIEIOBATENIBbCKON JEATENbHOCTU IPU pELICHUU
BO3HUKAIOMIMX TPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HMIMH (0OCYXAEeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD»,
KOOPJMHAIUSI COBMECTHBIX JIEHCTBUH, OIIpE/IEIICHNE KPUTEPHUEB 10 OLIEHKE KaYECTBA BHIMOJIHEHHON pabOThl U JApYyrue).

PerJIHTI/IBHbIe YHUBEPCAJIBbHBLIC y‘-leﬁl—lble JelcTBHUA:

YMEHHE CaMOCTOSITEIbHO OIpeNesaTh LeNH JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBATH M MpPH HEOOXOIUMOCTU
KOPPEKTUPOBATh CBOIO JIEATEIHOCTh, BBIOMpaTh Haubosiee 3hdeKkTuBHbIE CIIOCOOBI pelIeHUs] y4eOHbIX U MO3HABATENbHBIX 337a4, CAMOCTOSTEIbHO
COCTaBJISATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN allTOPUTM JAEUCTBUN MTPH BBITNOJIHEHUH 33aJaHUI C Y4ETOM IMOJIy4Ye€HHUSI HOBBIX 3HAHUN 00 M3ydaeMblX

00BEeKTax — BCIICCTBAX M PCAKIUAX, OUCHUBATHL COOTBETCTBUC ITOJIYYCHHOI'O pE3YyJIbTaTa 3asBIICHHOM e, YMCHUEC HCII0Jb30BaTh U aHAJIM3UPOBATH
KOHTCKCTHI, ITpeaIaracMbi€ B YCJIOBUH Sa)IaHPIﬁ.

INPEIMETHBIE PE3YJIbTATbBI

B cocrase MMPECAMCETHBIX PE3YJIbTATOB II0 OCBOCHHIO 00513aTEILHOIO COACPIKAHUS, YCTAHOBJICHHOI'O ﬂaHHOﬁ (I)ez[epanLHop"I pa6oqel71 nporpaMMoﬁ,
BBIACIIAKOT. OCBOCHHBIC 06yqa}01u1/1M1/1c51 HAY4YHBIC 3HAHW, YMCHUA U CIIOCOOBI ,Z[CﬁCTBPIﬁ, CHGI_II/I(bI/I‘IeCKI/IC JUIA HpeHMeTHOﬁ obnactu «XI/IMI/IH», BUJbI
ACATCIIBHOCTH 110 IIOJTYUCHUIO HOBOT'O 3HAHUS, €0 HUHTCPIPCTALIUU, Hp606pa30BaHI/II-O U IPUMCHCHHIO B PA3JIMYHBIX y‘IC6HBIX " HOBBIX CUTYyallUsX.

K koHIy 00ydeHus B 8 ki1acce rpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:



pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX IOHATHUM: aTOM, MOJIEKYJd, XUMHUYECKHUU S3JEMEHT, MPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIIHAS M HEOJHOPOJHAsI), BAJIGHTHOCTh, OTHOCHUTENIbHASI aTOMHAasi M MOJICKYJIIpHas Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIM 00BEM, OKCHJ, KUCIOTa, OCHOBaHUE, COJIb, DJIEKTPOOTPUILIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccu(UKaIus Peakifii: peakiiuy COCIUHEHIS, PEaKIIMA Pa3IoKEHUs, PEaKIUU 3aMEeIICHHsI, peaKuu 0OMeHa,
9K30- ¥ SHAOTEPMHUUYECKUE PEAKIINH, TETUIOBOM (PPEKT peakiuu, apo aToMa, JIEKTPOHHBIN IO aTOMa, aTOMHast OpOUTaIIb, pauyC aTOMa, XUMHUY €CKast
CBSI3b, TIOJISIPHAS M HETIOJISIPHASI KOBAJICHTHAS CBSI3b, HOHHASI CBS3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBast JI0JIs BelIeCTBA (MIPOTICHTHAS KOHIICHTPAIINS )
B pacTBODE;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYCCKUX IMMOHATUN U MPUMEHSThH ITH TOHITHS ITPH ONTUCAHUH BEIIECTB U UX MPEBPAICHUN;
WCI0JIb30BAaTh XHMHUYECKYIO CHMBOJIUKY JIJISI COCTaBIICHUS ()OPMYJT BEIIECTB M YPABHEHUH XUMUYICCKUX PEAKITHIA;

OTIPEJICIIATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHEHUSAX, CTETICHh OKHCIICHUS DJIEMEHTOB B OMHAPHBIX COCAMHCHUSX, IIPUHAIICK HOCTh
BEIIECTB K ONpPeIeIEHHOMY KJIACCY COSAMHECHHM 10 JopMysIaM, BUI XUMHYECKOH CBSA3M (KOBAJICHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTUHCHUSIX;
packpsiBaTh cMbici [lepuoaunueckoro 3akona J[. 1. MenneneeBa: JeMOHCTPUPOBATH MIOHUMAHUE MIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
AJIEMEHTOB OT WX MOJoKeHusi B [lepuonnueckoil cucTeme, 3aKOHOB COXPAaHEHMsI MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYISIPHOTO
y4eHus, 3aKoHa ABOTapo;

OTHCHIBATh U XapaKTepU30BaTh TaObMn4yHyto Gopmy lleproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyarh MOHATUS «TJaBHas noArpymnna (A-
rpynmna)» u «mobounas mnoarpynmna (b-rpymma)», maibie W OOJBIIME TIEPHOILI, COOTHOCHUTH OO0O3HAYCHHS, KOTOpPhIE HMMEIOTCS B TaOIuUIle
«[lepronnyeckasi cuctema xumMuueckux neMenToB . . MenzaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX JIEMEHTOB
(cocTtaB u 3apsj sipa, o0Iee YMCIIO JIEKTPOHOB U PACTIPEICTICHUE MX 0 JIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATH XUMHUECKHE 3JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE PEAKINH (TI0 YMCITY M COCTAaBY YUaCTBYIOIINX B PEaKIIUU BEIECTB,
0 TEII0BOMY (P deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMHMUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX KIACCOB, MOATBEpXkAas OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIi;

MIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa, BO3MOXHOCTHU MPOTEKAHUSI XUMUUECKUX IIPEBPAICH U B PA3IMYHBIX
YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo ¢GopMyse COEAUHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE, IPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOH peaklnu;

MIPUMEHSITh OCHOBHBIE ONEpAlMU MBICIUTEILHOW NESTEIIbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IleHre, CUCTeMAaTHU3allnIo, KiacCu(pUKaIrIo,
BBISIBIICHHE TIPUYUHHO-CIIEICTBEHHBIX CBS3€H — U1 U3y4eHUS! CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIU, €CTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOIoIeHNEe, U3MEPEHNE, MOJISTUPOBaHKE, SKCIIEPUMEHT (pealbHbI U MBICJICHHBIN);

ClieIoBaTh MpaBUJIaM IMOJb30BAHUS XMUMHUYECKOW MOCynoil u 1abopaTopHBIM O00OpYAOBaHHMEM, a TaKKe MpaBWiIaM OOpalleHUs C BEIIeCTBAMHU B
COOTBETCTBUU C MHCTPYKIIUSAMHU IO BHITIOJTHEHHIO J1a00PaTOPHBIX XUMHUYECKHUX OMBITOB TI0 MOTY4YEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOpOIa
U KHUCJIOPOJIa), IPUTOTOBICHUIO PACTBOPOB C OMNpENeIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMHYECKHE
AKCMEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEN0YEH U KUCIIOT C TIOMOIIBbIO HHIUKATOPOB (JTaKMYyC, GeHOIPTaIenH, METUIIOPAHXK U JPyrue).



K koHIry 00ydeHust B 9 Kj1acce IpeIMeTHBIC PEe3yJIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYJIATOIIMXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX MOHATHI: XUMHUYECKUW AJIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, BAJIEGHTHOCTh, MJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasl PEaKIIHsl, XMMUUIECKasl CBA3b, TEIIIOBOU d(D(PEKT peakiiuu, MOJib,
MOJISIPHBINA 00BEM, PaCTBOP, IEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTHUECKAS TUCCOIMAIUS, PEAKIIMH HOHHOTO OOMEHa, KaTaau3aTop, XUMHIECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTHUMBbIE PEAKIMH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCIUTENbh, BOCCTAHOBUTEIh, OKHCICHHE WU
BOCCTAHOBJICHUE, AJUIOTPOIHUs, aM(POTEPHOCTh, XUMHUYECKasl CBA3b (KOBAJEHTHAs, MOHHAs, METAUTMYECKas ), KPUCTAJUTMUECKas: PeméTka, KOPpPO3us
METaJIOB, CIUIABBI, CKOPOCTh XUMUYECKOW peaklnu, npeeabHo nonyctuMas konuentpamus [1JIK BemecTa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MTOHITUI U TPUMEHSAThH 3TU MOHITHUS IPU OMTMCAHUK BEUIECTB M UX MPEBpAIll CHUH;
HCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUsI (JOPMYJT BEIIECTB M YpaBHEHUN XUMUYECKUX PEAKITUH;

ONPENENATh BAJIEHTHOCTh W CTENEHb OKHUCICHHS XHUMHUYECKHX D3JIEMEHTOB B COCIMHEHHUSX PAa3JIMYHOrO COCTaBa, MPUHAIECKHOCTh BEHIECTB K
omnpeneaEHHOMY KIacCy COSMHEHUH 10 opMysiaM, BUJI XUMHYECKOU CBsI3M (KOBaJICHTHAs, HOHHAS, METaJUTMYECKas) B HCOPraHMYECKUX COSM HEHHSIX,
3aps)l MOHA MO XUMHUYECKOH (opmyse, XapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COCIWHEHUM, THIT KPUCTALTHYECKOW PEIIETKH
KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepuonnueckoro 3akona JI. 1. MenaeneeBa U AeMOHCTPUPOBATh €r0 MOHUMAHWE: OMHUCHIBATh W XapaKTEPU30BaTh TAOIUUIHYIO
dbopmy Ilepuomnyeckoil cHCTEMbl XUMHUYECKHX SJIEMEHTOB: pa3jiMyaTh MOHITHS «TJaBHas noarpynmna (A-rpynma)» u «mobodHas moarpymnmna (b-
TpyIma)», Majible U OOJIBIINE TIEPHO/IbI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE HMEIOTCS B MEPUOIUYECKON TAOJIUIIE, C YHCIIOBBIMU XapaKTEPUCTUK AMH
CTPOCHHS aTOMOB XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsl sAIpa, 00IIee YHUCII0 3JEKTPOHOB M PACTIPEACIICHUE UX IO DJIEKTPOHHBIM CJIOSIM), O OBSICHATH
0011e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB AJIEMEHTOB M MX COSAMHEHUH B IpeIesiaX MajbIX MEPUOJIOB U IJIABHBIX MOATPYMI ¢ YIYETOM CTPOCHUS
HX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHE 3JIEMEHThI, HEOPTraHUYECKUE BELIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTAaBY YUaCTBYIOIINX B PEaKIIMH BEIIECTB,
0 TerIoBoMY 3((eKTy, M0 U3MEHEHUIO CTENEHE OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATh) OOIIHE U Crienu(PUUEeCKre XMMUYSCKUE CBOMCTBA MIPOCTHIX M CJIOKHBIX BEIECTB, MOATBEPIK/Iasl ONMKMCAHUE ITPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

COCTaBIISATh YPaBHEHUS AIIEKTPOJUTUUECKON AUCCOIUAIINH KUCIIOT, MIEJI0YeH U COJIeH, MOTHbIE U COKPALIEHHBIC YPaBHEHUS PeaKIil HOHHOTO OOMeHa,
YPAaBHEHUS PEAKIUM, TOATBEPKIAIOIINX CYIECTBOBAHUE N'EHETUUECKOU CBA3M MEXKY BELIECTBAMU PA3JIMUYHBIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKUCIUTENFHO-BOCCTAHOBUTEIHHBIX PEAKIIUN MOCPEACTBOM COCTABICHUS DIIEKTPOHHOTO OanaHca ITUX PEaKIuii;
MIPOrHO3UPOBATH CBOMCTBA BEILLIECTB B 3aBUCUMOCTH OT UX CTPOEHHMS, BOSMOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLECHUIN B PA3JIUYHBIX YCIOBUSAX;
BBIYHCIISATE OTHOCUTENBHYIO MOJEKYISPHYIO UM MOJISIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo ¢GopMyse COeAuHEHUS,
MAacCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEAKIINY;



coOuoJaTh IpaBUiIa TOJIB30BAHUS XMMUYECKOM MHOCYIOW M 1a00OpaTOpHbIM OOOpYZOBaHHEM, a TAKKE IpaBuia OOpALICHHUsS C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJIHEHUIO JA00OPATOPHBIX XMMUUECKHUX OIBITOB IO MOJYYEHHUIO U COOMPaHNIO ra3000pa3HbIX BEUIECTB (aMMHUaKa
U YIJIEKHUCIIOTO Ta3a);

IIPOBOJUTh pPEaKLUH, MOATBEPKIAIOIINE KAaUueCTBEHHBIM COCTAB Pa3IMYHBIX BEILIECTB: PACIIO3HABATh OINBITHBIM IMYTEM XJIOpPUI-, OpOMUJ-, HOIHU-,
kapOoHart-, hocdaT-, CuIIMKaT-, cyabdar-, THAPOKCUA-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOJAHBIX PacTBOpax
HEOPraHMYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OTI€paIl MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000I1IeHNe, CUCTEMATU3alII0, BBISIBJICHUE TP UYMHHO-
CIIEJICTBEHHBIX CBA3€H — 11 U3y4EeHUsI CBOMCTB BEIIECTB U XMMHUUECKUX PEaKI1il, E€CTECTBEHHO-HayYHbIE METO/IbI TIO3HAHUS — HA0JII0/IEHUE, U3MEpPEHHE,
MOJIETUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HanmenoBanue pa3fennoB u TeM MporpaMmbl KosmmuecTBo yacos OnekTpoHHbIe (IU(POBbHIE)
/i Bcero Kontponmsasie — [IpakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTsI paboThI
Pasznen 1. IlepBoHayaibHble XMMUYECKHE TOHATHS
1.1 Xwumwus — BakHas 00JIaCTh €CTECTBO3HAHUS M TIPAKTHIECKOM 5 2 bubnuorexa [JOK
eI TETbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMHYECKHE PEAKITUN 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 Bopopoa.IloHsTHEe 0 KUCIOTaX B COJIAX 8 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [loHsTHE 06 OCHOBaHUSIX 5 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIACCHl HEOPTraHUYECKUX COEANHEHHH 11 1 1 bubnuorexa LIOK

https://m.edsoo.ru/7f41837c
Hroro no paszneny 30


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

Ne HanmenoBanue pasaesnoB U TeM IpOrpamMmel
n/m

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenneseeBa. Ctpoenne aToMoB. XUMHYeCKasi CBSA3b.

OKHCIANTENbHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu

3.1 Tlepuommueckwuii 3akoH u [leproandeckas cucrema
xumudeckux ameMenToB J{. . Menpaeneesa. CtpoeHue aroma

32 Xumnueckas cB3b. OKUCINTENLHO-BOCCTAHOBUTEILHEIE
peaknuu

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

No HaumeHnoBanue pa3ienoB U TeM IPOTrpaMMBbl
n/m

Pa3znen 1. BenmecTBo 1 XUMHYECKHE PeaKU

1.1 TloBropeHnue u yriayOieHHe 3HaHUH OCHOBHBIX pa3zeiioB
Kypca 8 kiacca

1.2 OcHOBHBIE 3aKOHOMCPHOCTH XUMHUUYCCKUX peaKHI/Iﬁ

1.3 DnexTponuTHdecKas Tuccouuanus. XUMHUUYECKUEe PEaKIuy B
pacTBopax

Hroro no pasaeny
Pasznen 2. HeMeTa lsIbI M X COeIMHEHUS

2.1 OOmas xapakTepuUCTHKa XMMUYECKHUX 3JeMeHTOB VIIA-
rpynmsl. ['anorexs

Bcero KoHTpoibHbIE

7

15

68

Bcero

KomnnuectBo yacos

paboThl

IIpakTrueckue

paboThl

KomnnuectBo "acos

KonTpoJsibHbie
paboThI

[IpakTnueckue
paboThI

OnextponHbie (TU(PPOBHIE)
00pa3oBaTeNbHbBIE PECYPCHI

bu6moteka [IOK
https://m.edsoo.ru/7f41837c
bu6moreka [IOK
https://m.edsoo.ru/7f41837c
bu6moreka [IOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

DnekTpoHHbIE (TUPPOBHIC)
00pa3oBareibHbIC PECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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Ne HanmenoBanue pasaesnos 1 TeEM IpOrpamMMbl KosmmuecTBo yacos OnexrponHbie (TU(PPOBHIE)

n/n Bcero  KonrposbHbie [pakTuueckue 00pa30BaTeIbHBIC PECYPChI
paboThl paboThl
2.2 OOmiast xapakKTepUCTUKAa XUMHYECKHX 3JIeMeHTOB VIA- 6 bubnuorexa [JOK
rpynmbl. Cepa U e€ CoeTMHEHUSI https://m.edsoo.ru/7f41a636
2.3 OOmast xapaKTepUCTHKAa XHUMHYECKHIX dJIEMEHTOB V A- 7 1 bubnuoreka [IOK
rpynimsl. A30T, Pochop U UX COCAUHCHHUS https://m.edsoo.ru/7f41a636
2.4 OOmast xapaKTepUCTHKAa XUMHYECKHX dJIeMeHTOB [V A- 8 1 2 bubnuoreka [IOK
IpyIIbL. YTIEPO U KPEMHUN U UX COSTUHECHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Paspen 3. Merasibl 4 MX COeIMHEHUSA
3.1 OOmmwe cBOHCTBA METAIIIIOB 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxmuelimune MeTayuIsl U UX COCINHEHNS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v oOKpy:Kaomasi cpeaa
4.1 BemecTBa 1 MaTepualbl B )KU3HU YEIOBEKA 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
HToro mo pazneny 3
PezepBHOE Bpems 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

IHOYPOYHOE IINTAHUPOBAHMUE
8 KVIACC


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE IHU(POBBIC
n/m Beero Kourposbhbie IlpakTuueckue H3YUCHHS — 00pasoBATENbHBIC PECYPCHI
paboThl paboThl
1 Bsoansnii uacTpyktax no Th B kabunere xumun. [Ipeamer 1 0 0 05.09.2023 bubmuoteka LJOK
XUMUH. POJIb XMMUH B J)KU3HU YesoBeka. Tesa u BemecTa https://m.edsoo.ru/ff0d210c
2 Tloustue o Meronax rmo3Hanus B xumuu. JIP "3HakoMcTBO ¢ 1 0 0 07.09.2023 bubimmoteka [IOK
xumuueckoi mocynoi"MOT. https://m.edsoo.ru/ff0d227e
3 IIpakruueckas padora Ne 1 «IIpaBuia paGoTsl B 1abopaTopuu U 1 0 1 12.09.2023 bubmuoreka [IOK
npuéMbl 00paIeHus ¢ 1abopaTopHbiM 000pyaoBanuem» UOT. https://m.edsoo.ru/ff0d23dc
4 Yucreie BemecTBa 1 cMecu. CriocoOsI paznenenus cmeceii. JIP 1 0 0 14.09.2023 bubmumoreka [IOK
"HU3ydenue u onucanue GU3NIECKUX CBOMCTB 00pa3IoB https://m.edsoo.ru/ff0d26ca
Heoprannueckux Bemiect", JIP "M3ydyenue cnoco6oB paznenenus
CMeceii: ¢ MOMOIIBI0 MarHuTa, (UILTPOBaHUE, BhIIIAPUBAHUE,
muctuusnus, xpomatorpadpus” MOT.
5 IIpaktnueckas padora Ne 2 «Pa3nenenne cmeceit (Ha mpumepe 1 0 1 19.09.2023 bubaunorexa [[OK
OYHUCTKH [TOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
6  Atomsr u monekyabl. JIP "Co3nganue Moneneit MosieKy 1 0 0 21.09.2023 bubmmoteka [IOK
(mapocrepskuessix)" UOT. https://m.edsoo.ru/ff0d2a6c¢
7  XUMHYECKHE JIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHUYECKUX 1 0 0 26.09.2023 bubauoteka [{OK
SIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTbie u CIOKHBIC BEIIECTBA 1 0 0 28.09.2023 bub6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
9  ATOMHO-MOJIEKYJISIPHOE yueHHE 1 0 0 03.10.2023 bubmuoreka LJOK
https://m.edsoo.ru/ff0d2d50
10 3akoH MOCTOSIHCTBA COCTaBa BELIECTB. XUMHUUYECKas (popmyra. 1 0 0 05.10.2023 bubamnoreka [JOK
BaneHTHOCTh aTOMOB XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OrtHocurenbHas aToMHast Macca. OTHOCUTENbHAsI MOJIEKYJIsIpHast 1 0 0 10.10.2023 bubauoreka LIOK
Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jst XUMHYECKOTO DJIEMEHTA B COSIUHEHUN 1 0 0 12.10.2023 bub6mmoreka [JOK

https://m.edsoo.ru/ff0d350c
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE IHU(POBBIC

/1 Beero Kourposbhbie IlpakTuueckue H3YUCHHS — 00pasoBATENbHBIC PECYPCHI

paboThl paboThl

13 KommgectBo BeniectBa. Moiib. MousipHast Mmacca 1 0 0 17.10.2023 bubmuoreka [IOK

https://m.edsoo.ru/ff0d5230

14 ®usuueckue U XUMUYECKHE SIBICHUA. Xumudeckas peakuus. JIP " 1 0 0 19.10.2023 bubmuoreka [IOK
HaGmonenne pusndeckux (MIaBIeHUE BOCKA, TasHUE JIbJa, https://m.edsoo.ru/ff0d37fa
pacTupaHue caxapa B CTYIKe, KHTICHHE U KOHJCHCAIHS BOJIBI) U
XAMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE METHOW MTPOBOJIOKH,

B3auMo/ieiicTBue Mena ¢ kucioToi) siinenuit” MOT.

15 [lpu3Haku U ycaoBUS NPOTEKAHUS XUMUYECKUX peakiuii. JIP 1 0 24.10.2023 bubmmoteka [IOK
"HaOuroieHue 1 OMUCaHUe MPU3HAKOB MPOTEKAHHUS XUMHYCCKUX https://m.edsoo.ru/ff0d3al6
peakiuii (pa3iokeHue caxapa, B3auMOJICUCTBHE CEPHON KUCTOTHI
¢ XJopuioM Oapusi, pasioxkeHue ruapokcuaa meau (I1) mpu
HarpeBaHHUH, B3aUMO/ICHCTBHUE JKeJle3a C pAaCTBOPOM COJIH MEJIN
(IDH)"MOT.

16 3akoH COXpaHEHHs MAacCChl BEMIECTB. XUMUYECKUE ypaBHeHUsI. JIP 1 0 26.10.2023 bubmuoreka [JOK
"Hab:roieHue v OMKMCcaHue pe3yIbTaToOB MPOBEACHHUS OIIBITA, https://m.edsoo.ru/ff0d3b88
WUTIOCTPUPYIOIIETO 3aKOH coxpaHeHust maccbl" MOT.

17 BeruucieHus KOJIWYECTBA, MACCHI BEIIECTBA 110 YPaBHEHUSIM 1 0 31.10.2023 bubauoreka [IOK
XHUMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d5708

18 Knaccudukamnus XUMHUYECKUX peaKuil (COeMMHEHUS, pa3iokeHus, 1 0 09.11.2023 bubamnoreka [JOK
3aMeleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHblii-3H1IMKIOnEAUCT. O0001IIeHHE U 1 0 14.11.2023 bubnuoreka LIOK
CHUCTEMATHU3ALM 3HAHUI https://m.edsoo.ru/ff0d40c4

20 KontposbHas padota Nel mo teme «BemiecTBa 1 XUMUYECKHE 1 1 16.11.2023 bubnuoteka [IOK
peaxkuum» https://m.edsoo.ru/ff0d4290

21 Bozayx — cmech ra3os. CocraB Bo3ayxa. Kucinopoq — snementu 1 0 21.11.2023 bubnuoreka LIOK

npocroe BemecTBo. O30H. JIP "KauecTBeHHOE onpenenenue
cozepkaHus kuciaopona B Bozayxe' MOT.

https://m.edsoo.ru/ff0d448e
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE IHU(POBBIC
/1 Bcero Kontposbabie Ilpaktudeckune H3YICHUA 00pa3oBaTeIbHBIC PECYPCEI
paboThl paboThl
22 Ou3nveckue ¥ XMMUYECKHE CBOWCTBA KUCIIOpOIa (peakuu 1 0 23.11.2023 bubmmoreka [IOK
okucienus, roperne). [lonstue 06 okcuaax. JIP "O3nakomieHue ¢ https://m.edsoo.ru/ff0d4614
oOpasmamu OKCHA0B u onrcanue ux coicts" MOT.
23 CnocoObl TIOTyYeHHS KUCIOPO/ia B JIAOOPATOPUH H 1 0 28.11.2023 bubmmoreka [JOK
MPOMBIIIICHHOCTH. [IpuMeHeHne Kucmopoia https://m.edsoo.ru/ff0d497a
24 TemnoBo# 3(h(ekT XUMUIECKOH peaKIiu, IOHSATHE O 1 0 30.11.2023 bubmmoteka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, 9K30- U IHIOTEPMHUUCCKUX https://m.edsoo.ru/ff0d4790
peakuusx. JIP "HabGmronenne B3anMo1eliCTBUS BEIIECTB C
KHCIIOPOJIOM | YCIIOBUS BOSHUKHOBEHUS W TIPEKPAIICHHS TOPEHUS
(moxapa)" UOT.
25 TommmBo (HedTh, yroiabs U METaH). 3arps3HeHue BO3ayxa, cocoosr 1 0 05.12.2023 bubmuoteka [{OK
€ro MpeI0TBPAICHHUS https://m.edsoo.ru/ff0d4c4a
26 ITpaktnueckas padora Ne 3 mo teme «llosyuenue u cobupanue 1 0 07.12.2023 bubnuoteka [{OK
KHCJIOPOa, U3yYCHUE €T0 CBOHCTB» https://m.edsoo.ru/ff0d4ae2
27 Bomopoa — 3JeMEeHT U MPocToe BemecTBo. HaxoxaeHue B 1 0 12.12.2023 bub6mmoreka [JOK
IPHUPOIE https://m.edsoo.ru/ffod4dd0
28 @usnyeckre ¥ XUMHUUYECKHE CBOMCTBA Bojgopoaa. [Ipumenenune 1 0 14.12.2023 but6mmoreka [JOK
Bozopoaa. JIP "B3aumopeiictBue Bogopoaa ¢ okcumom meau (11) https://m.edsoo.ru/ffod4dd0
(BOo3MOKHO Hcmosb3oBanue Buaeomarepuanon)" MOT.
29 TloHsATHE O KHCIIOTaX U COJIAX 1 0 19.12.2023 bubauoteka [{OK
https://m.edsoo.ru/ff0d50d2
30 Cnoco6bl omy4yeHus BoJIOpoa B Jaboparopuu 1 0 21.12.2023 bubaunoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 mo teme «lloxyueHue u cooupanue 1 0 26.12.2023 bubnuoreka LIOK
BOJIOpOJIa, U3y4eHue ero coiictey MOT. https://m.edsoo.ru/ff0d4f42
32 Monspuslii 00bEM ra3oB. 3akoH ABorajpo. JIP "Habmonenue 1 0 28.12.2023 bubnuoreka LIOK

o0pa3ioB BemiecTB koiaudectBoM 1 mons" MOT.

https://m.edsoo.ru/ff0d542e
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE IHU(POBBIC
/1 Bcero Kontposbabie Ilpaktudeckune H3YICHUA 00pa30BaTEIBHBIC PECYPCHI
paboThl paboTsl
33 Beruncienus 00bEMa, KOJIMYeCTBa BEIIECTBA ra3a 1o ero 1 0 09.01.2024 Bbubimoteka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA MIIH O0BEMY https://m.edsoo.ru/ff0d55a0
34 Beruucienus 00bEMOB ra3oB 10 YPaBHEHHIO PEAKIIMH HA OCHOBE 1 0 11.01.2024 bubmuoreka [IOK
3aKOHA 0OBEMHBIX OTHOIIICHHI T'a30B https://m.edsoo.ru/ff0d5708
35 @usnueckue U XuMH4Yeckre cBorcTBa Boabl. JIP "B3aumoneiicteue 1 0 16.01.2024 bubauoteka [JOK
BOJIBI C META/UTaMH (HATPUEM U KaJblieM) (BO3MOKHO https://m.edsoo.ru/ff0d587a
Wcroabp30Banue Buaeomarepuanon)” NOT.
36 CocraB ocHoBauwii. [ToHsITHE 00 MHAUKATOPAX 1 0 18.01.2024 bubGmmoTteka [IOK
https://m.edsoo.ru/ff0d59e2
37 Bopa xak pactBopuTenb. HachllieHHbIE 1 HEHACHIITIEHHBIE 1 0 23.01.2024 but6mmoteka [IOK
pacTtBopbl. MaccoBas 107151 BeliecTBa B pactBope. JIP https://m.edsoo.ru/ffod5b40
"UccnenoBanne ocOOCHHOCTEH pacTBOPEHHUS BEIIIECTB C
paznnuHoil pactBopuMocTeio" MOT.
38 IIpaktuueckas padora Ne 5 mo teme «lIpurotoBnenue pactBoposc 1 0 25.01.2024 bubmuoteka [JOK
OIpeIeIEHHOM MacCOBOM J0sei pacTBOpEHHOTO BemectBay MOT. https://m.edsoo.ru/ff0d5eba
39 KontposbHas padota Ne2 o teme «Kucinopona. Bomopoa. Boga» 1 1 30.01.2024 bubamoteka LIOK
https://m.edsoo.ru/ff0d6342
40 Okcwuapl: cocTas, Kiaccudukaius, HomeHkiuarypa. JIP 1 0 01.02.2024 bubaumoteka [IOK
"HUccnemoBanue 00pa3ioB HEOPraHMUYECKHUX BEIECTB Pa3IMuHbIX https://m.edsoo.ru/ff0d664e
kiaccoB" UOT.
41 Tlony4yeHue U XMMHUYECKHE CBONCTBA KUCIOTHBIX, OCHOBHBIX U 1 0 06.02.2024 bubnuoteka LIOK
aM(pOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, KJIacCU(UKaLMs, HOMEHKIIATYpa 1 0 08.02.2024 bubmuoteka LIOK
https://m.edsoo.ru/ff0d67ca
43 Tlomyuyenue u xumuueckue ceoiictBa ocHoBaHui. JIP "[lonyuenne 1 0 13.02.2024 bubnuoreka [IOK

LAl

HepactBopuMbIx ocHoBaHuit" MOT. JIP "Habntonenue usMeHeHus
OKpacK{ UHJIMKATOPOB B pacTBopax kuciaot u menoueit”" MOT.

https://m.edsoo.ru/ff0d67ca
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No Tema ypoxka KonnuecTBo yacos Hara DneKTpOHHBIE TH(PPOBBIC

n/m Beero Kourposbhbie IlpakTuueckue H3YUCHHS — 00pasoBATENbHBIC PECYPCHI

paboThl paboThl

44 KucnoTsl: cocTaB, KIaccu(puKalus, HOMEHKJIATypa 1 0 15.02.2024 bubmmoteka [HOK

https://m.edsoo.ru/ffOdfee2

45 Tlomyyenue u xumMuueckue cBoicta kucnot. JIP "Usydyenue 1 0 20.02.2024 bubmmoreka [IOK
B3aumoercTus okcuia meau (II) ¢ pacTBopom cepHOM KUCITOTHI, https://m.edsoo.ru/ff0dfee2
KHCJIOT ¢ MeTajuiaMu, peakuuii Herpanuzanun" NOT.

46 Coun (cpeaHue): HOMEHKIIATYpa, CIIOCOOBI TIOTYICHHS, 1 0 22.02.2024 bubnmoreka [[OK
xumuueckue cBorctea. JIP "BriTecHeHHE OHOTO MeTaIlIa APYTUM https://m.edsoo.ru/00ad9474
n3 pactopa comu” MOT.

47 Tlpaktuueckas pabota Ne 6. Permenue skcriepuMeHTaIbHBIX 33124 1 0 27.02.2024 bubmmoteka [JOK
1o TeMe «OCHOBHBIC KITACChl HEOPTaHMUYECKUX COCAUHCHUI https://m.edsoo.ru/00ad9b7c

48 T'enermdeckas CBSI3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX 1 0 29.02.2024 bubmuoteka [JOK
COEMHEHUI https://m.edsoo.ru/00ad9a50

49 (O0001eHne ¥ cucTeMaTh3aus 3HaHUI 1 0 05.03.2024 bub6mmoteka [IOK

https://m.edsoo.ru/00ad9ch?2

50 KontponbHas pabota Ne3 mo teme "OCHOBHBIE KJIACChI 1 1 07.03.2024 bu6mmoteka [{OK
HEOPraHUYeCKUX COeTUHEHUI" https://m.edsoo.ru/00ad9ela

51 TIlepBbie NOMBITKH KIACCH(UKAIMK XUMHUECKUX AIEMEHTOB. 1 0 12.03.2024 bubmauoteka [JOK
[TonsiTie 0 Tpymmax cXoaHbIX eMeHToB. JIP" U3yuenue https://m.edsoo.ru/00ad9ffa
00pa31oB BemiecTB MeTauioB U HeMeTauioB " MOT.

52 Tlepuonnueckuii 3akoH U [lepuoanueckas cucreMa XUMHYECKUX 1 0 14.03.2024 bu6mmoreka [JOK
snementoB JI. . MenneneeBa https://m.edsoo.ru/00ada52c

53 Ilepuonsl, rpynmsl, noarpymnmsl. JIP "B3zaumopeiictBue 1 0 19.03.2024 bu6mmoreka [JOK
TUAPOKCHUIA IMHKA C pacTBOpaMu KucioT u menoyei" MOT. https://m.edsoo.ru/00ada52c

54 Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tomsl 1 0 02.04.2024 bubaumoteka [IOK

https://m.edsoo.ru/00ada342

55 CtpoeHue 2MEKTPOHHBIX 000J0UEK AaTOMOB JIEMEHTOB 1 0 04.04.2024 bubamnoreka [JOK

[Tepuonnueckont cucremsl J. . MenneneeBa

https://m.edsoo.ru/00ada6bc
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Ne Tema ypoxka
/11

56 XapakTepHcTHKa XHMHYECKOTO AJIEMEHTA TI0 €ro TOJIOKEHUIO B
[Tepuonnueckont cucreme 1. 1. Menneneera

57 3nauenue [leproauueckoro 3akoHa AJisl pa3BUTHUS HAYKU U
npaktuku. Jl. 1. MenaeneeB — y4€HbIH, Ne1aror U rpaxJIaHuH

58 DNeKTPOOTPHUIIATEILHOCTh ATOMOB XHMHUYECKUX DJICMCHTOB

59 Hownnas xumudeckas CBs3b

60 KoBaneHTHas MOJIIpHAS XUMUYECKas CBSI3b

61 KoBasieHTHas HETIOSIpHAS XUMHYECKas CBS3b

62 CreneHb OKUCIEHUS

63 OxucnurenbsHO-BOCCTaHOBUTENBbHBIC peakuun. JIP "[IpoBenenue

OTIBITOB, HWILTIOCTPUPYIOIINX TPUMEPBI OKHCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEakluid (TOpeHre, PEeakiiuy Pa3ioKeHHUS,
coequuenus’" NOT.

64 OxuciauTenyu 1 BOCCTAHOBUTEIIN

65 KonrtponbsHas padota Ned o teme «CtpoeHne aroma. XuMUdeckas

CBA3b)
66 PesepBHbIii ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHHHA

67 PesepBHbIi ypok. O000IIEHNE U CUCTEMATU3AITUS 3HAHHH

Bcero Kontpomnbubie [lpaktuyeckune H3YICHHA

1

KonnuectBo yacos

paboThl
0

paboTsl

[Hara DneKTpoHHbIE IHU(POBBIC
00pa3oBaTeNbHbIE PECYPCHI

09.04.2024 bubnmoreka [JOK
https://m.edsoo.ru/00ada824

11.04.2024 bubauoteka [JOK
https://m.edsoo.ru/00ada96e

16.04.2024 bubauoteka [JOK
https://m.edsoo.ru/00adaab8

18.04.2024 bubaunoreka [JOK
https://m.edsoo.ru/00adac34

23.04.2024 butomuoteka [JOK
https://m.edsoo.ru/00adaab8

25.04.2024 bubnmoteka [IOK
https://m.edsoo.ru/00adaab9

30.04.2024 bubmmoteka [IOK
https://m.edsoo.ru/00adae28

02.05.2024 bubamoteka [IOK
https://m.edsoo.ru/00adb076

07.05.2024 bu6mmoteka [IOK
https://m.edsoo.ru/00adb076

14.05.2024 bubmuoteka [{OK
https://m.edsoo.ru/00adb486

16.05.2024 bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

21.05.2024 bubmuoteka [JOK
https://m.edsoo.ru/00ad9ch2
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Bcero Kontpomnbubie [lpaktuyeckune H3YICHHA

Ne Tema ypoxka

/11

68 PesepBHbIi ypok. O000IIEHUE U CUCTEMATH3AITUS 3SHAHHH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC

No Tema ypoka

n/m

1 Tlepuoanueckwuii 3akoH. [leproanieckasi cucTeMa XUMHUSCKUX

anemenToB JI. . Menaeneera

3aKOHOMepHOCTI/I B N3MEHEHNH CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX
TpEX MEPUOJIOB

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB
Bunel XuMu4eckon CBS3U U TUIBI KPUCTAIUTMUECKUX PEIIETOK

Kontponbnas padota Nel o reme «IloBTopeHue u yriyoaeHne 3HaHUH
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca

Knaccudukanus XuMUYECKUX peakuii 0 pa3InuHbIM IPU3HAKAM

[Tonsatue o ckopocTu XUMHYECKOH peakiuu. [loHsTHE 0 TOMOT€HHBIX U
rereporeHHbix peakuusx. JIP "MccnegoBanue 3aBUCUMOCTH CKOPOCTH
XMUMHYECKOHN peaklnu OT BO3AeHCTBUA pa3nuyHbIx paktopos" MOT.

IloHsATHE O XUMHYECKOM paBHOBECHUH. (DaKTOpLI, BJIMAIOIINUE HA CKOPOCTH
XUMHYECKOM PCaKknn U IMOJIOKCHUC XUMUYCCKOTO PABHOBCCHUSA

OxucauTenpHO-BOCCTaHOBUTENBHBIE peakuu. JIP "OneiToB,
WJUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu paszinoxenus, coeaunenns)" MOT.

Bcero Kontpombhsie Ilpaktiueckue H3YUCHHA

1

KonnuectBo yacos

paboThl
0

paboTsl

KonunuectBo uacoB

paboTs

paboTHI

DneKTpoHHbIE IHU(POBBIC
00pa3oBaTeNbHbIE PECYPCHI

Jara

23.05.2024 bubmuoteka [JOK
https://m.edsoo.ru/ff0d61c6

Jata OJEeKTpOHHBIE IIU(POBLIE

00pa3oBaTebHBIEC PECYPCHI

05.09.2023 Bubmmoteka IIOK
https://m.edsoo.ru/00adb59e

07.09.2023 bubauoreka [JOK
https://m.edsoo.ru/00adb6hb6
12.09.2023 Bubmauoreka IJOK
https://m.edsoo.ru/00adb7e2
14.09.2023 Bubmauoreka IJOK
https://m.edsoo.ru/00adbac6
19.09.2023

21.09.2023 Bubmuoreka IIOK
https://m.edsoo.ru/00adbch0

26.09.2023 Bubmuoreka ITOK
https://m.edsoo.ru/00adbe9a

28.09.2023 Bubmuoreka ITOK
https://m.edsoo.ru/00adc28c

03.10.2023 Bubnuoreka IIOK
https://m.edsoo.ru/0Oadcade
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n/n

10

11

12

13

14

15

16

17

18

19

Tema ypoka Konuuectso yacos Hata OJeKTpOoHHBIE IIU(POBLIE
Bcero Kontposbhbie Ilpaktuueckue H3YICHHA 00pa3oBaTe/bHbBIC PECYPCHI
paboThI paboThI

Teopwust aexTpouTHYecKoi auccormaruy. CHUIIbHbBIE U CITa0ble 1 05.10.2023 BubGmuoreka IIOK

anextposutel. JIP "MccnenoBanue 3eKTPOPOBOAHOCTH PACTBOPOB https://m.edsoo.ru/00adcd68

BEIIECTB, IPOIECCa AUCCOIMAIIMN KUCIIOT, IIEI0Yei U coyieil (BO3MOKHO

HCIIOb30BaHue BUaAeo matepuanos)" NOT.

Hownnsie ypaBHenus peakuuii. JIP "[IpoBenenune onpITOB, 1 10.10.2023 Buonuoteka [{OK

WLTFOCTPUPYIOIIMX MPU3HAKU TPOTEKAHUS PEaKIIMid HOHHOTO 0OMEHa https://m.edsoo.ru/00add448

(oOpazoBanme ocajka, BbIeNIeHHE raza, oopazosanue Boabl)" MOT.

XUMHYECKUE CBOMCTBA KUCIIOT M OCHOBaHHH B CBETE NpejcTaBieHnii o6 1 12.10.2023 Bubaunoteka [TOK

AIIEKTPOJTUTUYECKOM TUCCOIIHAIINN https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOWCTBA COJICH B CBETE MPEACTABICHUIN 00 1 17.10.2023 Buonuoreka [JOK

AIIEKTPOJIUTHYECKOM TUCCOIIHAIINN https://m.edsoo.ru/00add8b2

[TonsiTHE O THAPOIU3E CONEH 1 19.10.2023 Bubmauoreka IJOK

https://m.edsoo.ru/00add9d4

O0o0wmenure u cucremaruzanus 3Hannil. JIP "Pacno3naBanue 1 24.10.2023 Bub6nmoteka IIOK

HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMA Ha https://m.edsoo.ru/00addd12

nonsl" UOT.

ITpaktuyeckas pabora Ne 1. «PerieHne SKCIIEPUMEHTAIBHBIX 3a1aW» 1 1 26.10.2023 Bubaunoreka ITOK

HOT. https://m.edsoo.ru/00addbfa

KonTposbHas padora Ne2 1o teme «JIEKTPOTUTHYSCKAs JUCCOIHAITHS. 1 1 31.10.2023 Bubmuoreka IIOK

XHMMHYECKUE PEaKIUU B PaCTBOPax» https://m.edsoo.ru/00addecO

OO0iias XxapakKTepHCTHKA raJOreHOB. XMMUYECKHE CBOWCTBA Ha mpumepe 1 02.11.2023 bubaunotexa [IOK

xiopa. JIP "U3yuenue oOpa3ioB Heopranuueckux Bemniects."MOT. https://m.edsoo.ru/00addfe2

OszHakomiieHue ¢ obpasuamu xjaopuaoB (ragorenunos)" MOT.

XnopoBogopos. ColisiHast KUCIIOTa, XKMHUUECKHE CBOMCTBA, MOJTyYeHHE, 1 14.11.2023 Bubnuoteka [JOK

npumMenenue. JIP "O3HakomiieHHe ¢ MOJENSIMHU KPUCTAJUIMYECKUX https://m.edsoo.ru/00ade104

PEIIETOK HEOPTAaHUUECKUX BEILIECTB — CJIOKHBIX BEIIECTB (XJI0puaa
HaTpus)" UOT. JIP "3yueHue cBOMCTB COJISTHON KHCIOTHI, IPOBEACHUE
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n/n

20

21

22

23

24

25

26

27

Tema ypoka

Ka4eCTBEHHBIX PEAKIUI Ha XJIOPHUI-HOHBI H HAOIIOIEHUE TPU3HAKOB UX
nporekanus" NOT.

[Ipaktuueckast padota Ne 2 o teme «llomydenne coNsTHONW KMCIOTHI,
nuzydenue e€ coiicty. JIP "OnbIThl, oTpaxkaromue puznyeckue u
XMUMHMUYECKHE CBOMCTBA raJIOr€HOB U UX COETMHEHUH (BO3ZMOKHO
ucIoabp30Banue Buaeomarepuaion)” NOT.

Brruncienuns mo YPaBHCHUAM XUMHYCCKUX peaxunﬁ, €CJI1 OAUH U3
peareHTOB JaH B H30BITKE

OO011as xapakTepucTuka 3eMeHToB VIA-rpynmnsl

AmorponHbie MoauUKaIMU cepbl. HaxoxaeHue cepbl u eé
COEIMHEHUH B Npupoae. XUMHYECKUEe cBoicTBa cephl. JIP "
O3HakoMmyeHHE C 00pa3laMu cephl U €€ COSAMHEHUAMHU (BO3ZMOXKHO
HCIoab30Banue Buaeomarepuaion)” NOT.

CepoBosiopo, cTpoeHue, (pU3nueckue U XMMUYECKUE CBOMCTBA

Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA,
npumenenue. JIP "HabGmonenue mporecca o0yriauBaHus caxapa moJ
JIEMCTBUEM KOHLIEHTPpUPOBaHHOU cepHoil kuciotel" MOT. JIP "
N3ydeHne XUMHUECKUX CBOMCTB pa30aBiIeHHON CEPHOM KUCIIOTHI,
MPOBE/ICHUE KaUeCTBEHHOH peakliuy Ha Cylb(aT-nuoH 1 HaOJII0IeHUE
npu3Haka e€ nporekanus" MOT.

XUMHYECKHE pC€aKuuu, JICKAIMKUC B OCHOBC ITPOMBIIIJICHHOT'O crocoba
MMOJIYYCHHA CepHOI\/’I KHCJIOTBI. XUMHYECKOE 3arpsi3BHCHHUC oxpyxcammeﬁ
CpCabl COCANHCHUSAMU CCPLI

Brrunciaenne MaccoBO I0JIM BBIXOAa MMPpOAYKTa pCaKInn

padoTHI

Konuuectso yacos
Bcero Kontposbhbie Ilpaktuueckue H3YICHHA

padoTHI

Hata OJeKTpOoHHBIE IIU(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

16.11.2023 Bu6mmorexa ITOK
https://m.edsoo.ru/00ade348

21.11.2023 Bubnmoteka IIOK
https://m.edsoo.ru/00ade488

23.11.2023 Bubnmoteka IIOK
https://m.edsoo.ru/00ade64a

28.11.2023 Bubnmoteka IIOK
https://m.edsoo.ru/00ade64a

30.11.2023 Bubmmoteka IIOK
https://m.edsoo.ru/00ade802

05.12.2023 Bubmmoteka IIOK
https://m.edsoo.ru/00adea28

07.12.2023 Bubmuoreka IIOK
https://m.edsoo.ru/00adec8a

12.12.2023 Bubmauoreka IJOK
https://m.edsoo.ru/00adec8a


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

n/n

28

29

30

31

32

33

34

35

36

Tema ypoka

OO011as XapakTepUCTUKA AIEMEHTOB VA-Tpynibl. A30T,
pacmipocTpaHeHue B IPUPOJIe, PU3NICCKHE U XUMHUYECKUE CBOMCTBA

AmMuak, ero (pu3nyecKkue 1 XuMUYeCKHe CBOWCTBA, OJyYeHHUE U
IIPUMEHEHHE

[IpakTueckas padora Ne 3 no teme «llomyuenne ammuaka, usydeHue
€ro CBOMCTBY»

A30THas KuCIoTa, €€ husnueckue u xumudyeckue cpoicraa. JIP
"B3anmMoieficTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO
(BO3MOXHO HCTIONB30BaHMEe Buaeomarepuanon)" NOT.

Hcnons30Banre HUTPATOB U COJIEH aMMOHUS B KQ4€CTBE MUHEPATBHBIX
yaoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
coemuHeHUsAMH azoTa. JIP"O3nakomiienne ¢ obpasiamMu a30THBIX U
dhochopubix ynoopenuii" NOT.

docdop. Oxcua pocdopa (V) u pochopnas kuciora, puzndeckue u
XUMHUYECKHE CBOMCTBa, nojyuyenue. JIP "[IpoBenenne kauecTBEHHBIX
peakiuii Ha HOH aMMOHUA U GocaT-nuoH U U3ydeHHE TPU3HAKOB MX
nporekanus" MOT.

Ucnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.
3arpsi3HeHUe IPUPOIHOM cpeabl pocharamu

VYrnepon, pacnpocTpaHeHue B MpUpoje, pUusndeckue u XMMHUECKUe
cBorictBa. JIP "O3HakomileHHE ¢ MOAETIAMH KPUCTAIUNIMYECKUX PEIIETOK

HEOPraHUYeCKUX BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura, armasza
u ¢pymnepena)" MOT.

Oxcunel yriaepoja, ux (pu3nueckre 1 XMuMHU4YeCKUe CBOMCTBA.
DKoJoTu4ecKre MpooIeMbl, CBsI3aHHbIE ¢ OkcuaoM yriaeposaa (I1V). JIP
"O3HaKOMIIEHHE C TIPOLIECCOM a/ICOPOLIMN PACTBOPEHHBIX BEILIECTB
aKTUBHPOBAHHBIM YIJIEM U ycTpolicTBoM npoTtusorasza’ MOT.

Bcero Kontposbhbie Ilpaktuueckue H3YICHHA

1

KonuuectBo wacoB

padoTHI

padoTHI

Hata OJeKTpOoHHBIE IIU(POBLIE

00pa3oBaTeNIbHBIE PECYPCHI

14.12.2023 Bubaunoreka ITOK
https://m.edsoo.ru/00adeea6
19.12.2023 Bu6mmorexa [TOK
https://m.edsoo.ru/00adf004
21.12.2023 Bubnmoreka [IOK
https://m.edsoo.ru/00adf180
26.12.2023 bubmmoreka [TOK
https://m.edsoo.ru/00adf306

28.12.2023 Bubnmoteka IIOK
https://m.edsoo.ru/00adf518

09.01.2024 Bubmmoteka IIOK
https://m.edsoo.ru/00adf68a

11.01.2024 Bu6muoreka IIOK
https://m.edsoo.ru/00adfc20

16.01.2024 Bu6mauoreka IIOK
https://m.edsoo.ru/00adfd9c

18.01.2024 Bu6muoreka ITOK
https://m.edsoo.ru/00adfebe


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

n/n

37

38

39

40

41

42

43

44

45

46

47

48

Tema ypoka

VYropHasg KACIOTA U €€ COJIN

[IpakTnueckas padorta Ne 4 o teme "IlosryueHue yriekuciaoro rasa.
KauecTtBeHHas peakiiys Ha kapOOHaT-HOH"

[lepBoHavanbHBIEC MOHATHS 00 OPTAaHMYECKHIX BEIIECTBAX KAaK O
COEIMHEHHUSAX yriepoaa

Kpewmnuii u ero coenunenus. JIP "[IpoBenenre kaueCTBEHHBIX PEAKIUI
Ha KapOOHAT W CHJIMKAT-HOHBI U U3y4eHUE MMPU3HAKOB WX MPOTEKaHUS"
HNOT "O3nakoMiieHHE C IPOIYKIHEN CUIMKATHON TPOMBIILIEHHOCTH"
HNOT.

[TpakTtruueckast padota Ne 5. PereHue skcriepuMeHTaNbHBIX 33/1a4 110
TeMe «BakHelIe HeMeTallIbl U X COCTUHEHUS»

KonTtponbaas padoTta Ne3 o teme «BaxkHeline HeMeTauIbl U UX
COEJIMHEHUS

OO6m1ast XxapaKTepUCTUKA XUMHUECKHX AJIEMEHTOB — METAJIJIOB.
Mertammueckasi CBsI3b M METaUIMYECKAs KPUCTAIIMYECKAs PEIIETKA.
dusnyeckue cBOUCTBA METAJLIIOB

XHUMHUYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIpsHKEHUH METaJlIOB

O6H_[I/Ie CIIOCOOBI MOJIY4YCHUS MCTAJIJIOB. CrutaBel. Berauciienus mo
YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ, €CJIM OJIUH U3 PCarcHTOB COACPIKUT
IIpUMECHUu

Ilonsatue o KOppO3UHu METAJIIIOB

Il{emoynbIe METAIBI

OKCI/I,[[LI U TUAPOKCUBI HATPUA U KaJIUA

Bcero Kontposbhbie Ilpaktuueckue H3YICHHA

1

KonuuectBo wacoB

padoTHI

padoTHI

Hata OJeKTpOoHHBIE IIU(POBLIE

00pa3oBaTeNIbHBIE PECYPCHI

23.01.2024 Bubaunoreka ITOK
https://m.edsoo.ru/00ae006¢

25.01.2024 Bubnmorexa [IOK
https://m.edsoo.ru/00ae027e

30.01.2024 Bubmmoteka IIOK
https://m.edsoo.ru/00ae054e

01.02.2024 Bubmmotexa IIOK
https://m.edsoo.ru/00ae080a

06.02.2024 Bubmmotexa IIOK
https://m.edsoo.ru/00ae0bf2

08.02.2024 Bubmmoteka IIOK
https://m.edsoo.ru/00ae0e18

13.02.2024 Bu6muoreka ITOK
https://m.edsoo.ru/00ae103e

15.02.2024 Bu6muoreka IIOK
https://m.edsoo.ru/00ae1156

20.02.2024 Bubmuoreka ITOK
https://m.edsoo.ru/00ae1156

22.02.2024 Bubmuoreka I[TOK
https://m.edsoo.ru/00ae1278

27.02.2024 Bubmuoreka IJOK
https://m.edsoo.ru/00ael4b2

29.02.2024 Bubmuoreka IJOK
https://m.edsoo.ru/00ael4b2


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

n/n

49

50

51
52

53

54

55

56

57

58
59

60

61
62

Tema ypoka

IIenoyHo3eMenbHbIC METAILIBI — KaJIbIIMN 1 MarHum
Bakueiimue coemuHeHNS KaJILINS

O060061eHre U cucTeMaTu3alus 3HaHui
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[TpakTuueckas padota Ne 6 o Teme "XKECTKOCTh BOJIBI I METOIBI €€
ycTpaHeHus"

AnroMuH#i

AMdoTepHbIe CBOMICTBA OKCHA ¥ THIPOKCHUIA

Kenezo

Oxcwunpl, Truapokcu sl u conn xenesa (II) u xenesza (111)

O0001IeHre U cucTeMaTU3alus 3HAHUN

[IpakTuueckas paborta Ne 7. PemieHue skcriepuMeHTaNbHBIX 33124 10
TeMe «BakHeHue MeTauibl ¥ UX COSTUHEHUSD)

Breraucnenus mno YPaBHCHUAM XUMHWYCCKUX peaKHHﬁ, €CJIi OAUH U3
pe€arcHToOB JaH B HU30BITKE HUIIH COACPIKUT ITPHUMCCH. Breruucnenus
MacCOBOH JI0JIM BEIXOJIa MMpOAYKTa p€aKInnu

O00011IeHrE U cUCTEMAaTU3aLUs 3HAHUI

KonTtponpHas padota Ne4 o reme «BaxkHelme MeTambl U UX
COCIMHEHUS»

Bcero Kontposbhbie Ilpaktuueckue H3YICHHA

1

KonuuectBo wacoB

padoTHI

padoTHI

Hata OJeKTpOoHHBIE IIU(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

05.03.2024 Bu6nuoreka IIOK
https://m.edsoo.ru/00ae15e8

07.03.2024 Bubmmoreka [IOK
https://m.edsoo.ru/00ae15e8

12.03.2024
14.03.2024 Bu6mmorexa ITOK
https://m.edsoo.ru/00ae1886

19.03.2024 Bu6mauoreka IJOK
https://m.edsoo.ru/00aelae8

21.03.2024 Bubauoreka ITOK
https://m.edsoo.ru/00aelc64

02.04.2024 Bubmmoteka IIOK
https://m.edsoo.ru/00aelc64

04.04.2024 Bubmmoteka IIOK
https://m.edsoo.ru/00ae1d86

09.04.2024 Bubmuoreka IIOK
https://m.edsoo.ru/00ae35e6
11.04.2024

16.04.2024 Bu6mauoreka IIOK
https://m.edsoo.ru/00ae3de8

18.04.2024 Bu6mauoreka IIOK
https://m.edsoo.ru/00ae1750

23.04.2024
25.04.2024


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

n/n

63

64

65

66

67

68

Tema ypoka

BeniecTBa 1 maTepuainbl B MOBCEAHEBHOM KU3HU YEJIOBEKA
XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl

Ponp xumuu B pemieHnn SKOJ0THYECKUX TPOoOIeM
PesepBubriit ypok. O6001IeHNE U cCTeMaTH3alusl 3SHAHUH
PesepBubriit ypok. O6001IeHNE U cCTeMaTH3alusl 3SHAHUH

PesepBubIil ypok. O600IIEHNE U CHCTeMaTH3alHsl 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Konuuectso yacos Hata OJeKTpOoHHBIE IIU(POBLIE
Bcero Kontponbubie Ilpaktnueckue H3YICHHA 0bpazoBaTeNbHEIE PECYPChl
padoTHI padoTHI
1 02.05.2024 Bubaunorexa [IOK
https://m.edsoo.ru/00ae3f50
1 07.05.2024 bubnunoteka [IOK
https://m.edsoo.ru/00ae4270
1 14.05.2024 Buonuoreka [JOK
https://m.edsoo.ru/00ae4270
1 16.05.2024 Buonuoreka [JOK
https://m.edsoo.ru/00ae0d0a
1 21.05.2024 bubaunoteka [IOK
https://m.edsoo.ru/00adb33c
1 23.05.2024 Bubmuorexa IIOK
https://m.edsoo.ru/00ad9ch?2
68 4 7

* Xumus, 8 knacc/ I'abpuensa O.C., OcrpoymoB WU.T"., Cnaakos C.A., AkunonepHoe o6miectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe obmiectBo «M3aarenpctBo «lIpocsemienne


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

VYpoxku xumuu B 8 kinacce. Meroauueckoe nocooue./ 'abpuensu O.C., OctpoymoB U.I'. Akunonepuoe o6miectBo «M3narensctBo «lIpocBemennes
Xumwusi. Bonpocsl, 3aaaun, ynpaxuenus 8-9 knaccsl. JI.C. I'yzeit, P.I1. Cyposuesa, poda

Heopranuueckas xumus. B 3-x 11. / mox pen. F0./1. TpetpsikoBa. — M.: Akagemus, 2004-2007.

H.A. Typosa. Tabnuupi-cxembl o Heopranuueckoit xumun. — M.: MIJTHMO, 2009.

I'puaByn H.H., OpHmo A. Xumus snemenToB. B 2-x Tt. — M.: 2008.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
rsr-olymp.ru

vos.olimpiada.ru

elementy.ru

potential.org.ru

moschem.olimpiada.ru

chem.msu.ru/rus/olimp/

olymp.msu.ru

enanos.nanometer.ru



sesc.nsu.ru/vsesib/chem.html

chem.dist.mosolymp.ru
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