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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLEIIMHU MpernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE COZepXKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, a TAaK)Ke TpeOOBaHUM K pe3ybTaTaM 00yYeHHs] XUMUHU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM A1 (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaIoIIerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OpPMHUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUICHUS U TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[E€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ] B DJKOJIOTHYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOM HAyKU XMMHUH Ha ONPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHIH OPraHu4ecKOil XUMHH.

CrtpykTypa coaep:kaHMsl POrpaMMbl MO XUMHH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 MNPUHLUIY IOCJIENOBATEIBLHOTO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBIMOJIHASL (DYHKIHUU OOBSICHEHHS U MPOTHO3HPOBAHUS CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEH
IPAaKTUYECKOI0 IPUMEHEHUS U MTOJyYSHHS N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTABIIAIOLIEH HaydyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM IT03HaHus B HayKe. M3yueHne XxumMuu
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kiacey.

[Tpu n3yyeHnH XUMUN IPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUUYECKOW HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABMII OE3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (opMmupoBaHUE WHTEILICKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0o00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOe MpHOOIIeHHEe Oo0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  IIO3HaHUf,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHUMMH, TPUMEHATh MX IpU pelIleHuH MpodieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATENBHOCTH B LENISIX COXPAHEHHUS CBOETO 370POBbSl M OKpYXaroLleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kmacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COILEP KAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XHMHUUYECKHX 3JIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTeNbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYIIIpHast
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYecTBa, MAacchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMmynaM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue M XUMHUYECKHE SBJICHHS. XUMHUYecKkas peakuus U e MpPU3HaKh. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudpukanus XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBIEHUI, HaOIt01eH e
W OINKMCaHWE TPU3HAKOB TIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a c¢ pactBopoM coiu menu (), usydenme crocoOoB
pa3fienieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCaHUE
pEe3yNbTaTOB IMPOBEACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS] MAacChl, CO3/JaHHE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XUMUYECKHUE CBOMCTBA (PEaKIIMK TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE ypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJIICHUE
HNapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoaeHue Bojopoda B TPHUPOJIE,
dbuznyecKre 1 XUMUYECKHE CBOMNCTBA, MPUMEHEHHE, CITOCOOBI ToNyueHusl. KuciaoTel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HackimeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas N0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coenuHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) 1 HecoleoOpasyromue. HomenknaTtypa
OKCcHA0B. DU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBA OcHOBaHWU. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

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

I'eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHUE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIOB), HAOIIOCHIE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM M Kajbl[ueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C METaUIaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMENbHBIE METAJIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u niauHHONEpuonHas ¢opmel [leprogudeckoil cUCTEMbI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AieMeHTOB [lepuonndeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

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

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETILHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHHU XMMHHU B § KJIacce OCYILECTBIISIETCS
yepe3 HCHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peakuust

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
MI0JIO’KEHUEM 3JIeMeHTOB B [lepuoinyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEHIECTB. XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMM, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, IO TEIJIOBOMY 3(QexTy, Mo HM3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsTue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJEKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHM3M [HUCCOLMAllMM BELIECTB C pA3IUMYHBIMU BHAAMH XHUMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs pEaKkIMii HOHHOTO OOMeHa, TOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPONUTHUYECKOW auccorranuu. KadecTBeHHbIE peakUUUd Ha HOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HaTpus),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, Iueno4ed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BELIECTB C IMOMOLIbI0 KAaYEeCTBEHHBIX DPEAKLUH Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3Myeckue CBOWCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nonyyeHue u npumeHeHne. Coau aMMOHHUS, UX (U3NYECKUE U XMMHUECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
yno0peHuit. XuMHU4YeCKOoe 3arpsi3sHEHHE OKPYXKAIOMEeH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
dochopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOMCTBa, nonydeHue. Vcnonbp3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoje, pusnueckue 1 XUMHUYecKue cBoiicTBa. Ancop6ius. Kpyropoport yriepoaa B mpupoJe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO MOTEIUIeHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YToibHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEJUHEHMSX YIiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMONIOTUYECKH Ba)KHBIX BEILECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpeacraBneHuss o0 okcuae kpemuaws (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MUeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB UM MX COEIUHEHHI (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHUE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX M POCHOPHBIX yIOOpPEHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJIyYeHre, coOupaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTANbHBIX 3aJad Mo Teme «Baxueimue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamueckas CBsI3b M METALIMYECKas KPUCTAJTMYECKast
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, JIOpATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanusi. [[puMmeHenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHE CBOMCTBA MAarHus W Kaiblus. BaxHeimue coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpo€HHUE aToMa, HaxoXJeHue B npupojae. Ousndyeckne m XMMHYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U comu xene3a (l1) m xeneza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIAa KAJIBIIUS U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablus, aIFOMUHUS, LUHKA, *kene3a (l1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS M THJIPOKCH/IA LIMHKA, PELIEHUE KCIIEPUMEHTAJIbHBIX 3aa4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yepe3 HCHOJb30BAaHME KaK OOIMIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAONIOEHUE,  HKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOIHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, npixaHue, O6uocepa, 3KocUCTEMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBILIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 00pa30BaHUA
JOCTUTI'alOTCA B XOJ€ 06yqu1/I;1 XUMHHU B €JUHCTBE yqe6H0171 ¥ BOCITUTATEIILHOM JACATCIIBHOCTHU B
COOTBETCTBUM C TPAJAULHMOHHBIMA  pPOCCHUMCKUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPAaBCTBCHHBIMU ICHHOCTSAMU, IMPUHATBIMU B O6H.[€CTB€ npaBujIaMi U HOpMaMM NOBCIACHUSA U
CHOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yYarOIUXCS.

JImuaOCTHBIE PE3YIbTATBl OTpaXarOT T'OTOBHOCTH 06yqa}0mnxcsl PYKOBOJACTBOBATHCA
CHUCTEMOM TO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMN M PACIIMpPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTH4eCcKOro BOCHMTAHUA:

LICHHOCTHOTO OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HaCJICIUO, INTOHHMMAaHHA 3HAYCHHA XUMHUYECKOM HAayYKH B KHU3HU COBPCMCHHOTO OGH.[GCTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMaIUe 0 MepeAoBbIX JOCTUKEHUSAX U OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoOWCTBE
MHpa U OOIIECTBA;



2)rpa:;kKIaHCKOro0 BOCIIUTAHUSA:

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
yueOHOUCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHO0Opa3HO COBMECTHOH JI€ATEIBHOCTH P BBIOJHEHUH YU4EOHBIX, TO3HABATENIbHBIX 33/1a4,
BBIMIOJTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IPOLIECCEe ITON y4eOHOW AEATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEJIEHHWE M TOCTYNKH CBOUX TOBAapUIIEH C MO3UWIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKON  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U COCTaBIIAIOIINE OCHOBY st
MOHUMAHUs  CYIIHOCTH HAy4YHOM KApTUHBI MHUpPa, TMpeACTaBiIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHON CpeAod, O poiu
XHUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIpPaBIICHHbIE Ha IMOJIyY€HHWE HOBBIX 3HAHUI 1O XUMHH,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0laeMbIX IIPOLIECCOB U SIBICHUMN, ITO3HABATEJIbHOM,
WH(GOPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbLHOIN pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHWIO M TMO3HAHMIO, JHO003HATEIHbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHON M HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE TMOCIEACTBHI U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUsI alKorojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
mpaBuJl 0€30MacHOCTH TMpH OOpalleHuH C XUMHYECKMMH BEIIeCTBAMU B OBITY U peanbHON
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEPEC K MPAKTUUECKOMY M3YUEHUIO MPOPEeCcCHil U TPpyAa pa3IudHOro pojia, yBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIHHOCTH, B TOM 4YHCI€ Ha OCHOBE MpPUMEHEHUs
MPEIMETHBIX 3HAHWW 110 XWUMHUH, OCO3HAHHBIA BBIOOP WHIUBUIAYATbHOW TPACKTOPUH
MPOJOHKEHHUST 00pa3oBaHUs C Y4ETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHATbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATLCS B TPO(HECCHOHANLHOM cperie;

6)3K0JI0THYeCKOr0 BOCIMTAHUSA:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HM3MUECKOMY M TICUXHYECKOMY 37I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHHS MpaBUil O6€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINX 30POBBIO M KU3HU JTFO/ICH;

CITOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJTy4aeMble TMPU HU3YyUYEHUU XUMHH, IS PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKalOIEel MPUPOIHON CPeloH, Uil TOBBILLIEHUS YPOBHS SKOJIOTUYECKON
KYJIbTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUus
MOCPEJICTBOM METOJ0B XUMUU, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COIMAIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctraBe MerampeaMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAUUMBIE IS (POPMHUPOBAHUS
MHUPOBO33pEHHUSI OOIICHAYYHbIE MOHSATHUS (3aKOH, TECOPHSs, MPUHIIUI, THUMOTE3a, (aKT, CHCTEMA,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4eOHBIX



mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAay4yHOW KapTHMHE MHpa, U YHUBEpCAlbHblEe ydeOHbIe NEHCTBUS (I103HABaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJSTUBHBIE), KOTOpbIE 00ecnedYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHHUSL MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TP OCBOCHUU 3HAHUU:
pacKpbiBaTh CMBICI XMUMHYECKHUX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSATUSMH), UCIIOIH30BATh TOHSATHUS I OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHUPHUKAIUU
XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHbBIE CBS3U
MeXy 00BEKTaMH U3YyUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, IeYKTUBHbIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (IIPEAMETHbIE U MeTanpeaMeTHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylia W ypaBHEHHUE XUMHYCCKOH pEakIuu — TPU PEIICHUH Y4eOHO-
MO3HABATENIbHBIX 3a/lad, C Y4YETOM STHUX MOJENbHBIX MPEJICTAaBICHUN BBIIBIATH U
XapaKTepU30BaTh CYIIESCTBEHHBIC MPU3HAKH M3YyYaeMBbIX OOBEKTOB — XHMHUYECKHX BCIIECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHHME HCIOJb30BaTh MOCTABJIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTa I1O3HAHUS, a
Takke B KayecTBE OCHOBHI s (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM M TPOBEIACHHUIO yYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M Ipoliecca, CAaMOCTOSTENIbHO TPOrHO3UPOBATh €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBaHMsI, COCTABIIATh OTUET O MPOJIEJIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3ITHYHBIX BUIOB
1 GOpM IPECTABICHUS, TONYYaEMYIO U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpaTypa
XUMHUYECKOTO COJIEp’KaHMs, CIpaBOYHbIE TOcOOUs, pecypchl WHTepHeTra), KpUTHUUECKH
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHUE MPUMEHSTHh Pa3IuIHbIC METOJIBI U 3aIIPOCHI TP MOUCKE U 0TOOpE WHPOpMAIUUA 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33434
OnpeAeNéHHOr0 THIMA, MPUOOPETeHHE OMbITa B O0JIACTH HCIHOJB30BaHUA HH(DOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUM, OBIa/ICHHE KYJIbTYpOH aKTUBHOT'O HCIOIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OopMy mpeAcTaBICHUS
uH(pOpMallMM ¥ WJUTIOCTPUPOBATH pEIlaeMble 3a/ladll HECIOXKHBIMA CXEMaMH, JUarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATH B Tpollecce Y4eOHOH U HCCIenoBaTeNbCKON
JEeSTeNIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroUIeH PUPOIHON CPEIBL.

KomMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUsl 3aJaBaTb BOINPOCHl (B XOJ€ JAuaiora W (Wiu) JOUCKYCCHUU) MO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTHL CBOM MPEAJIOKEHUS OTHOCUTENIHHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHUS MPEACTABIATH OJYYEHHBIE PE3YIbTaThl I03HABATEIBHOM JESITEIIBHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeJaThb MPE3CHTALUI0 PE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOIO



JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOMW MO3HABATEIHHON U
MCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JECUCTBUMA, OMpe/ie]IeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LU ACSITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBATh W MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATENbHOCTh, BBIOMPATH
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIH aJITOPUTM JIEHCTBUN INpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4€TOM IIOJIy4EHHs] HOBBIX 3HAHMW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIINSIX, OLIEHUBATh COOTBETCTBUE IMOJIYYCHHOTO pe3yjibTaTa 3asBICHHOMN IIeIH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO OO0S3aTEIBLHOTO COAEpKaHMUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHoil paboueid mporpaMMoii, BBIAEISIOT: OCBOCHHbBIC
oOyyarolMUCs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIpETAlMU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:
® pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATHUH: aToOM, MOJIEKYJa, XUMHYECKUH
3JIEMEHT, TPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JI€MEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUSI, XUMUYECKas
peakuus, KilacCUpUKaAIM peakLUui: peaklUM COEAMHEHUS, PEaKLUUU pa3IokKeHUs, peakiuu
3aMelleHus], peakiui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PEaKLi, TeII0BOM 3 (eKT peakiu,
AP0 aToMa, JEKTPOHHBIN CJIOM aToMa, aToMHasi OpOuTallb, paJnyc aToMa, XUMHYECKas CBA3b,
NoJIIpHasl U HEMOJspHas KOBaJEHTHas CBS3b, MOHHASI CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBasi J10Jis BelllecTBa (POLIEHTHAs KOHIIEHTPAlKs) B pacTBOPE;
® JULUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATHI M MPUMEHSTH 3TU MOHATHUS
IIPY OIIMCAHWHU BELIECTB U UX MPEBPAIECHU;
® JCMOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBleHUS (OpMYIN BEIIECTB U YpaBHEHMI
XUMUYECKHUX PEAKINN;
® OIpeeNsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHHSX, MPUHAIJICKHOCTh BEIIECTB K ONpPEIeNEHHOMY KIIAcCy
coeuHEeHUH no GopmynamM, BUJ XUMUYECKOH CBS3M (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSIX;

e packpeiBaTh cMbica [lepumoamueckoro 3akona JI. WM. MeHnneneeBa: IeMOHCTPUPOBAThH
MOHMMAaHHE MEePUOINUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTaJipo;

® ONUCHIBATh U XapaKTepH30BaTh TabmuuHyio (opmy Ilepmomuueckoil cucTeMbl XUMHUYECKUX
AIIEMEHTOB: Pa3IMuaTh MOHATHS «TJIaBHAs moArpymmna (A-rpymnma)» u «mobdounas nmoarpymnmna (b-
TPYIIa)», MaJible ¥ OOJBIINE TIEPHOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE HMEIOTCS B TaOIHUIIS
«llepuognueckas cucrema xumuueckux diaemeHToB [[. WM. MenaeneeBa» ¢ YUCIOBBIMU



XapaKTEePUCTHKAMHU CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOriee
YHCIIO 3JIEKTPOHOB M PaCHpe/IesIeHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);
® KJIACCU(PUIMPOBATH XHUMHUYECKHE DJIEMEHThl, HEOPraHMYECKHE BEUIECTBA, XHWMHYECKUE
peaxuu (10 YUCIy U COCTaBY YYaCcTBYIOUIMX B PEAKI[MH BEIIECTB, MO TEIUIOBOMY 3G (deKTy);
® XapakTepU30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KJAsl  ONHMCAaHME IMpUMEpaMHM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUi;
® [IPOrHO3MpPOBAaTh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLICHUM B pa3IMUHbIX YCIOBUSIX;
® BBIYUCIIITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BELIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHsS, MAcCOBYIO JOJIO BElIIecTBa B PacTBOpE,
IPOBOAMTDH PACUEThI 10 YPAaBHEHHUIO XUMUYECKON peaKkuy;
® [IPUMEHATH OCHOBHBIE OINEpPALUHU MBICIUTEIBHOW JEATEIbHOCTH — AaHaJIU3 M CHUHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEMaTH3aluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUYEHUsl CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHHUS — HAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peanbHBII U MBICTICHHBIN);
e ClIeI0BaTh MPaBUIIaM IOJIb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOpHBIM 000pYI0BaHUEM,
a TaKXke TMpaBWiIaM OOpalleHHs C BelIeCTBAMH B COOTBETCTBHM C MHCTPYKIMSIMH IO
BBITTOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB TI0 MOJYYSHHIO M COOMPAHMIO Ta3000pa3HbIX
BEIIeCTB (BOJOPOJAa W KHCIOpPOJAa), MPUTOTOBJICHHIO PACTBOPOB C OMPENEIEHHON MaccoBOM
J10JIell pacTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATh M MPOBOJAUTH XMMHUYECKHUE SKCIIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB WIENOYeH M KHUCIOT € IOMOIIBIO HMHIUKATOpPOB (JIaKMYyC,
dbenondTanenH, METUIOPAHXK U APYTHE).

K xonuy oOyueHus B 9 kJiacce mpeIMeETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSl YMEHUI:
® DACKpbIBaThb CMBICII OCHOBHBIX XHMMHMUYECKHUX IOHATHUH: XUMHUYECKHI JJIEMEHT, arToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas pEeaKlMs, XUMHYEcKas CBS3b,
TEIUIOBON PPEKT peakiiu, MOJb, MOJISIPHBII 00BEM, PacTBOpP, SIEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLUAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTHUMble M HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkiuy, OKHUCIHTEIb, BOCCTAHOBUTENb, OKHUCIECHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METANINUecKas), KpUCTaIIIMUecKas
pemérka, KOppo3usi METAVIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIMH, MpeneabHO
nonyctumast koHueHntpauus [1/IK Bemectsa;
® JUUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH M MPUMEHSATH 3TH MOHATHUS
IIPY OIIMCAHMU BELIECTB U UX MPEBPAILECHU;
® JCMOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBleHUS (OpMYI BEIIECTB U YpaBHEHMI
XUMUYECKHUX PEAKINN;
® OMNpEeAcNATh BAJICHTHOCTb U CTENEHb OKUCICHMS XUMHUYECKHMX JJIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTH BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsiil MOHA MO0 XUMHUYECKOW (popmyie, xapakrep cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEAMHEHMM, TUIl KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;
e packpeiBaTh cMbIca Ilepuonnueckoro 3akona JI. M. Menneneesa U JEMOHCTPUPOBATH €0
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ileproanyeckoit cucTembl
XUMHYECKHX 3JIEMEHTOB: paziinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynma)y», maneie u OoiblIMe HEpUOIBI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij spa, oOlIee YHUCIo 3JIEKTPOHOB U pacHpeelieHHue uX
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B IpeJenax MajblX IEPUOIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

® KJIACCU(PHUIMPOBATH XHUMHUYECKUE DSJIEMEHThl, HEOPraHMYECKHe BEUIECTBA, XWMHUYECKUE
peakuuu (1o YKciay M COCTaBy yYacTBYIOIIMX B PEAKLUHU BEILIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1o
W3MEHEHUIO CTENICHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);

® XapakTepHu30BaTh (ONHUCHIBATh) OOIIME U crielU(UIECKHe XUMUYECKHE CBOWCTBA MPOCTBHIX U
CJIOKHBIX BEILIECTB, MOATBEPXKJasi ONMMCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOILUX XUMUYECKUX PEAKIUII;

® COCTaBIATh YPAaBHEHUS 3JICKTPOJUTUYECKON JAUCCOLUMAIMM KHUCIOT, IIEJI04ed U couiel,
IOJHBIE M COKpalIEHHblE YpaBHEHHUS peakuuil HOHHOro OOMEHa, ypaBHEHMs pEaKIMid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE TI'E€HETHMYECKOM CBS3M MEXAY BELIECTBAMH pPAa3IMYHBIX
KJIaCCOB;

® DpACKpbIBaThb  CYLIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHUM  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLui;

® [IPOTHO3MPOBATH CBOMCTBA BEINECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH
IPOTEKaHUs XUMUYECKUX NPEBPAILIECHUI B Pa3INYHbIX YCIOBUSAX;

® BBHIUUCISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BELIECTB, MaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa N0 (opMyse COEIUHEHHs, MACCOBYIO JOJIO BEILIECTBa B PacTBOpPE,
HIPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUUECKON peaklnu;

e co0nroAaTh MpaBWiia MOJb30BAaHUS XUMUYECKOW MOCYAON U JJaOOPaTOpHBIM 000pYyI0BaHUEM,
a TaKKe MpaBuiia 0OpalleHus ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMH IO BBITOJTHEHUIO
7a00paTOPHBIX XUMHYECKHX OINBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIOoro ras3a);

® NPOBOAMTH pEAKLMH, IOATBEPKAAOINE KAaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuUIUKaT-,
cyibdar-, THAPOKCUI-UOHBI, KAaTHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

® NPUMEHATH OCHOBHBIE OIEPALlUU MBICIUTEIBHON JEATEIBHOCTH — aHAJIW3 M CHUHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBIIBICHUE NPUUYMHHO-CIIEACTBEHHBIX CBS3€H — IS
M3YYEHHUS CBOICTB BEIIECTB M XMMUYECKUX PEAKIINI, €CTECTBEHHO-HAyYHbIE€ METO/Ibl TO3HAHUS
— Ha0JII0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peaabHbIN 1 MBICIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ko €CTBO Yaco

Ne HaumeHoBaHue pa3jieioB u HACCTBO I KB 0 JaekTpoHHbIe (HU(pPOBbHIE)

n/n TeM MPOrpaMMabl Bcero p;);OTpr‘;m’m’le p;) g:::;mem"e o0pa3oBaTe/ibHbIE PECYPCHI

Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHATHSA

Xumust — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK

' MPAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

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

Hroro o pasneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopog. [lonstue 6 bubnuoreka [IOK

' 00 okcHax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilonsatue o kucinorax 8 1 bubnnorexka [JOK

' M COIAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBAHHSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK

HCOPTraHNYCCKUX COE€OUHEHUI

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

Hroro 1o pasuery 30

Pasznen 3.I1epuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PeaKIIuH

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MenneneeBa. CTpoeHne aTomMa

3.1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CBI3b.

3.2 OKUCIUTEIILHO- 8 Bubmuorexa LIOK
BOCCTAHOBHTENbHbIE PEAKLIHI https://m.edsoo0.ru/7f41837¢
buommoreka [{OK
Hroro no pasaeny 15 https://m.edscL)E).ru/7f418370
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1.BemecTBo U XMuMHYeCKHe peaKkIul
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2.HemeTanibl 1 HX COeINHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
2 | e e : Busmorea 10K
' PYHTBL 2P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bu6nunorexa LIOK
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 hitps://m.eds00.ru/7f41a636
COCIIMHEHUS
24 onewenton WALy, Sracponn : ) 2 Bubmorera LIOK
' o PYIHHEL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 25
Pa3znen 3.MeTauiibl U MX COeIMHEHUS
3.1 OO0mrme cBoOWCTBa METAIIOB 4 bubmorexa [IOK

https://m.edsoo0.ru/7f41a636



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

3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI

16 bubnmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 20
Pa3znen 4.Xumus 1 oKpyskamomas cpeia

4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmaorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Pe3epBHOE Bpems 3 Bubmorexa IOK

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

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



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KosanyecTBo yacos Jara DJIeKTpOoHHbIe HU(POBBIE
H/'n Tema ypoka Beero Konrpoabnsie IIpakTuueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoThbI pecypcbl
[Ipenmer xumuu. Ponb xumuu B bu6mmoreka [IOK
. KU3HH YesoBeka. Tena u BeriecTBa 1 04.09.2024 https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeTO1aX MO3HAHUS B bu6mmoreka [IOK
2 XUMHHU . 06.09.2024 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
«[IpaBuna pabotsl B 1abopaTopuu u bubnnorexa [HOK
3 pUEMBI 0OpaICHHS C 1 11.09.2024 https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM)
YucTele BelecTBa U CMECH. bu6mmoreka [JOK
4 CriocoObI pa3ziesicHus cMecei 1 13.09.2024 https://m.edsoo.ru/ff0d26ca
5 E}Paif;i?;(: ’éﬁifé’ﬁi r%pI/IMepe 1 18.09.2024 ~ Pubmiorexa LIOK
. o https://m.edsoo.ru/ff0d28c8
OYHCTKY TTOBAPEHHOU COJIN )»
bu6mmorexa [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 20.09.2024 https://m.edsoo.ru/ff0d2a6e
v XUMUYECKHUE AIIEMEHThI. 3HAK1 1 25092024 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB T https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTble U ClOXKHBIE BELIECTBA 1 27.09.2024 https://m.edsoo.ru/ff0d2a6e
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 02.10.2024 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BeIEeCTB. XUMHUYECKas (hopmyIa.
10 BaneHTHOCTh aTOMOB XMMUYECKUX 1 04.10.2024 bubmiorexa LOK

9JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOcHuTeNnbHAsA aTOMHAas Macca.

bu6mmoreka [IOK

11 OTtHocuTeNnbHASL MOJIEKYJISIPHAS 09.10.2024 https://m.edsoo.ru/ff0d323c
Mmacca
MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
12 3JIEMEHTA B COCAMHCHUH 11.10.2024 https://m.edsoo.ru/ff0d350c
KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
13 MogsipHast Mmacca 16.10.2024 https://m.edsoo.ru/ff0d5230
DOU3nIeCKUe U XUMUYECKHUE bu6mmoreka [IOK
14 SIBJICHUSI. XUMHYECKasi peaKIlus 18.10.2024 https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycnoBus NPOTEKAHUS bubnnorexa [JOK
S XUMHAYECKHX PEaKIHii 23.10.2024 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
16 XUMUYECKUE YPaBHEHUSI 25.10.2024 https://m.edsoo.ru/ff0d3b88
Brruncnenus konnyecTa, Macchl
’ bubmuorexa [JOK
17 BEILECTBA 110 yPABHEHUAM 06.11.2024 hitps://m.eds0o.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
18 peaauit (cossmmens, pastocr 08112024 BuOmoTera LIOK
’ ’ " https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmorexa [IOK
19 SHIUKJIOTICTUCT. O6o6nvleH1/1e " 13.11.2024 https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIHsl 3HAaHUH
20 KonTtponbHas padora Nel no reme 1511.2024 bubnuoreka [IOK
«BeriecTBa 1 XUMHUECKUE PEAKITHI o https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
bubmuoreka [JOK
21 Bo3yxa. Kuciopong — aiemMeHT u 20.11.2024 hitps://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ou3ndyecKue 1 XUMHUIECKHE
29 CBOMCTBa KHCJIOPO/a (peaKIun 99 11.2024 bu6mmorexa [IOK
okucienus, ropenue). [Tousitue 06 o https://m.edsoo.ru/ff0d4614
OKCHJIax
23 CriocoObI moTydeHHst KHCIOPOoaa B 27.11.2024  Bbubmmoteka [JOK



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

71a00paTOPUX M MIPOMBIIUICHHOCTH.
IIpumeHeHue Kucopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
peakuuy, IOHATHE O

https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK

24 TEPMOXMMHUYECKOM YpPaBHEHHH, 29.11.2024 https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIMIX
TomuBo (HeTh, yroib U METaH).

bubmuoreka [JOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €ro 04.12.2024 https://m.edsoo.ru/ffod4cda
MIPeIOTBPALCHUS

2 dlonyenmencovmpanie 06.12.0024  DHGmHOTeKa LIOK

N T https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOWCTBY»

27 Bogopon — snemeHT u mpocTtoe 11.12.2024 bu6mmoreka [IOK
BemecTBo. HaxoxieHue B mpupoe T https://m.edsoo.ru/ff0d4dd0
Ou3nyecKkue U XUMHUIECKHE

. bubmuorexa [JOK

28 CBOICTBA Bojiopoja. [Ipumenenune 13.12.2024 hitps://m.edsoo.ru/ff0d4ddo

BOZOpOJA
bu6nmoreka [JOK

29 [TonsiTHE O KMCIOTAX U COJAX 18.12.2024 https://m.eds00.ru/ff0d50d2
Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK

30 naboparopun 20.12.2024 https://m.edsoo.ru/ff0d4dd0

B dlonyuenmen cotmpane 25.12.2004  BGMMOTERa LOK

. T https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUYEHHE €T0 CBONCTBY
MossipHblii 00bEM ra30B. 3aKOH bubmuorexa [IOK
32 Asoranpo 21122024 pios:Jim.edsoo.ru/ffods42e
3 semeorma rasa no ora nomcornony 28122024  BUGmMOTexa LOK
. o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB Mo
34 YpaBHEHHIO PEAKIMH Ha OCHOBE 10.01.2025 bubmorexa LHOK

3aKOHa O0OBEMHBIX OTHOIIICHUI ra30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
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dusnyeckue ¥ XUMHUUECKHE

bu6mmoreka [IOK

3% CBOHCTBA BOJBI 15.01.2025 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [Tonsitue 00 bu6mmoreka [IOK

36 HHIUKATOpax 17.01.2025 https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 Hacrpimienabie 1 HeHACBIIIEHHBIE 22 01.2025 bu6mmoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEeIleCTBa o https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 mo Teme
«[IpuroroBiienue pacTBOpoB ¢ bubnnorexa [JOK

38 OIpeIeIEHHON MacCOBOM J0JIei 24.01.2025 https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BELIECTBAY

39 Kontponbnas padota No2 o teme 29 01.2025 bubnuorexa [JOK
«Kucnopoza. Bogopoa. Boxa» o https://m.edsoo.ru/ff0d6342
Oxcupel: cocTaB, KIaCCHPUKALINS, bu6mmoreka [IOK

40 HOMEHKJIaTypa 31.01.2025 https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA

bu6nmoreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX U 05.02.2025 https://m.edsoo.ru/ff0d664e
aM(OTEepPHBIX OKCHJIOB
OcHOBaHUS: COCTaB, bubmuorexa [JOK

42 KiaccuuKanms, HOMEHKIATypa 07.02.2025 https://m.edsoo.ru/ff0d67ca
[Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK

43 OCHOBaHHM 12.02.2025 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK

4 | Homemxnatypa 14.022025 i /im.edsoo.ru/ffodfee2
ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK

B ueror 19.022025  4ps:/im.edsoo.ru/ffodfee?
Comnu (cpeanue): HOMEHKIIATypa,

bu6mmorexa [IOK

46 cnoso6m MOJIYYEHUs, XUMHUUECKUE 21.02.2025 https://m.eds0o.ru/00ad9474
CBOMCTBA

47 [IpaxTuueckas padbora Ne 6. 26.02.2025  bubmmoteka LJOK
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Pemenue skcniepuMeHTABHBIX 33724
0 Teme «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHCHHI

https://m.edso0.ru/00ad9b7c

I'enernueckas cBA3b MCXKIY

bu6mmoreka [IOK
48 KI1accaMi HEOPraHU1ECKX 28.02.2025 https://m.eds00.ru/00ad9a50
COCTMHCHUI
O06o001IeHNEe U CHCTEMATH3aLIHS bu6mmoreka [IOK
49 3HAHHI 05032025 https://m.edsoo.ru/00ad9cb?2
50 | "omemrme wctat weopraseRx 07.03.2025 Dnomorexa HOK
o P R https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHAYECKHX 3IeMEHTOB. [loHsiTHE O 12.03.2025 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ad9ffa
IPYyMIax CXOIHBIX JICMCHTOB
[Tepunoanueckuii 3aKOH U
[lepuoaunueckas cucrema bubnnorexa [HOK
52 XUMHYECKHX 371eMeHTOoB 1. 1. 14.03.2025 https://m.edsoo.ru/00ada52c
Menneneena
bu6mmoreka [IOK
53 [lepurozpl, TpyMIIbI, MOATPYIIIBI 26.03.2025 https://m.eds00.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
>4 siaep. M3ororbt 28.03.2025 https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bubmuorexa [JOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit 02.04.2025 https://m.eds00.ru/00adaébe
cuctemsl /[. 1. Menpaeneena
XapaKkTeprucTUKa XUMHUECKOTO
3JIEMEHTa TI0 ero MOJO0KESHUIO B bubmuorexa [JOK
56 [Mepuomnueckoii cucreme /1. U. 04.04.2025 https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U NIPAKTUKU. [l 09.04.2025 bubmorexa HOK

N. MenaeneeB — y4€HbIH, M€1aror

https://m.edsoo.ru/00ada96e
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U Ir'paxJ1aHuH

DJIEKTPOOTPULIATETLHOCTh aTOMOB bubmuorexa [JOK
58 XUMHYECKHX 3JIEMEHTOB 1 11.04.2025 https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBs3b 1 16.04.2025 bubamorexa LIOK
T https://m.edsoo.ru/00adac34
KoBanentHas nossipHas XuMu4ueckas bubmuorexa [JOK
60 CBSI3b . 18.04.2025 https://m.edsoo.ru/00adaab8
KoBanenrtHas HenossipHast bubmumoreka [IOK
61 XMMHYECKas CBA3b 1 23.04.2025 https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CteneHb OKUCICHUS 1 25.04.2025 https://m.eds00.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
63 peakiuu 1 30.04.2025 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 07.05.2025 https://m.eds00.ru/00adb076
KonTponbnas pabota Ne4 mo teme
bu6mmoreka [IOK
65 «CtpoeHne aToMa. XUMUYIECKast 1 14.05.2025 https://m.eds00.ru/00adb4g6
CBSI3b)»
O06001IeHNe U CUCTEMATU3 AT bubmuorexa [JOK
66 3HAHHI . 16.05.2025 https://m.edso0.ru/00adb33c
O06001IeHNe U CUCTEMATU3 A bubmuorexa [JOK
67 3HAHHI 1 21.05.2025 https://m.edsoo.ru/00ad9cb2
O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
68 3HAHHUH 1 23.05.2025 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne TeMa ypoka K I Aara o0pa3oBaTeJbLHbIC
/i yp Beero OHTPOJIbHbIE pPaKTHYeCKHe W3y deHHS p
padoThI padoThI pecypchl
Ilepnonrueckuit 3aK0H.
[Tepuonuueckas cucrema bu6mmoreka [IOK
! XxuMu4eckux 3nementos 1. U. . 04.09.2024 https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [JOK
2 CBOMCTB XI/{MI/I‘IGCKI/IX 3JIEMEHTOB 1 06.09.2024 https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOOB
3 Knaccudukanusa u HoMeHKIaTypa 1 11.09.2024 bu6mmoreka [IOK
HEOPraHUYeCKUX BEIECTB T https://m.edsoo.ru/00adb7e2
4 Bunaper xumnueckont CB}I?I/I M TUIIBI 1 13.09.2024 BI/I6J‘I.I/IOTeKa LHOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «HOBTE)peHI/Ie U yriiyolieHue 1 1 18.09.2024
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 k1acca»
6 Kgafcﬁf o pasHLN 1 20.09.2024  Puomiorexa LOK
peakdl p T https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
bu6mmoreka [IOK
7 peakuuu. [loHsTHE O TOMOT€HHBIX 1 25.09.2024 https://m.eds00.ru/00adbe9a
Y TETEPOreHHBIX PEAKIUAX
ITonsaTHE 0 XUMHUYECKOM
8 h CKOPOCTS iif;ggioim:;m;; 1 27.00.2024  Dwomiorexa LIOK
P peaxdl o https://m.edsoo0.ru/00adc28c
U TI0JIOKEHNE XUMHUYECKOTO
paBHOBECHS
9 OKHCITUTENTHHO- 1 02.10.2024 bubGmmoteka [JOK



https://m.edsoo.ru/00adb59e
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BOCCTAaHOBUTCIIBHBIC PCAKIINHN

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

Teopust 31EKTPOTUTHYECKOIN

bu6mmoreka [IOK
10 muccoranuu. CUIIbHBIE U clIa0bIe 04.10.2024 https://m.eds00.ru/00adcd6s
AJIIEKTPOJIUTHI
N bu6mmoreka [IOK
11 HonHble ypaBHEHUS peakLui 09.10.2024 hitps://m.eds00.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
12 00 3JCKTPOTUTHYCCKON 11.10.2024 https://m.edsoo.ru/00add5d8
IUCCOLIAAIIAN
XHUMHYECKHE CBOMCTBA COJIEH B
. bubnuorexa [JOK
13 CBETE MPE/CTaBICHHH 00 16.10.2024 https://m.eds0o.ru/00addgh?
AICKTPOJUTUYECKON JUCCOIHAITIT
. bubnuorexa [JOK
14 [TonsTHe o rumponuse conei 18.10.2024 https://m.eds00.ru/00add9d4
O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
15 3HAHUI 23.10.2024 https://m.edsoo.ru/00addd12
16 EI?:II;ZI:{II;ZCEEZHP;?JO;;HJIQ&;I;HBIX 25102024  Promorexa HOK
p " https://m.edsoo.ru/00addbfa
3a7ad»
Kontponbnas padota No2 o teme
«QJIEKTpOIUTHYECKAs bubnuoreka [IOK
17 MHACCOLUANS. XAMUUYECKHUE 06.11.2024 https://m.edsoo.ru/00addec0O
pEaKIuu B pacTBOPAX»
OO01mmas xapakTepucThKa
. bubnmuorexa [JOK
18 rajioreHoB. XMMHUYECKHE CBOMCTBA 08.11.2024 https://m.eds00.ru/00addfe2
Ha TIpUMepe XJIopa
19 ey Ziogé):;:?oiﬁg; 13.11.2024  Dubmiorexa [IOK
’ ’ A https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuueckas padora Ne 2 o 15.11.2024 bubnnorexka [JOK

teme «lloyuenue conssHOM

https://m.edsoo.ru/00ade348
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KHCJIOTBI, U3YUYCHUC €€ CBOICTBY

Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK
21 XUMHUYECKUX PEAKIUi, €CIIU OJUH 20.11.2024 ]
3 PEATCHTOB JIaH B HIOHITKE https://m.edsoo.ru/00ade488
OO6m1as XxapakTeprucTruKa bubnuorexa [JOK
22 asieMeHTOB VIA-Trpymisl 22.11.2024 https://m.edsoo.ru/00ade64a
ANOTpOITHBIE MOJU(PHUKAIINN
cepnl. Haxoxienue cepbl U e€ bubmunorexa [JOK
23 COCIMHEHUI B IPHUPO/IC. 27.11.2024 https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOWCTBA CEPhI
CepoBonopoi, CTpoeHHUE,
24 ¢busnvecKre 1 XUMHUECKUE 29.11.2024 ﬁggg?/ﬁee%asﬁ)orﬁ/OOa de802
CBOICTBa — '
Oxcunpl cepbl. CepHas KUCIOTa
’ bu6mmoreka [IOK
25 (bU3UYECKHEe U XUMUYECKUE 04.12.2024 .
S —— https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
26 XUMHYecKoe 3arpsisHeHUE 06.12.2024 https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEIMHEHUSIMH CepPbl
BrruncieHune MaccoBoil 10U bu6nmoreka [JOK
27 BBIXOJIa IPOJIYKTa PEaKIIUU 11.12.2024 https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTruKa
aseMeHToB VA-rpymibl. A30T, BuGmmotexa LIOK
28 pacrpocTpaHeHHe B TIPUPOJIE, 13.12.2024 https://m.eds0o.ru/00adeeas
¢buznyeckue 1 XUMHUECKUE — '
CBOMCTBA
AMMuak, ero ¢puznyeckue u
29 XMMHUUYECKHUE CBOICTBA, ITOJIyYEHHE 18.12.2024 bubmorexa [IOK

Y IPUMEHEHNE

https://m.edso0.ru/00adf004
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[IpakTrueckas padota Ne 3 o

bu6mmoreka [IOK

30 Teme «HonyquneuaMMHaKa, 20.12.2024 hitps://m.eds00.ru/00adf180
W3YUYCHHE €r0 CBOHCTBY
A3oTHas KuciI0Ta, €€ (U3nIecKue bubmuorexa [JOK
31 1 XUMHUYECKHE CBONCTBA 25.12.2024 https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUeCTBE
MUHEPAIbHBIX YI0OpEHHIA. bubmumorexa [IOK
32 XUMHUECKOE 3arpsA3HEHUE 27.12.2024 https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCJIMHEHUSIMH a30Ta
®ocop. Oxeun bochopa (V) u
dbocdopHas kucnora, pusndeckue bubmmoreka [JOK
33 U XUMHUYECKHE CBOMCTBA, 28.12.2024 https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnonp3oBanue GocaToB B
Ka4eCTBE MHUHEPAIbHBIX bubmmoreka [IOK
34 ynoOpeHuii. 3arpsi3HeHue 10.01.2025 https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTramu
Yraepon, pacipocTpaHEHHE B
bu6mmoreka [IOK
3 HPHPOAS, q)mﬂq%cme " 15.01.2025 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaeponaa, ux Gu3nvecKue
Y XMMHYECKHE CBOMCTBA.
bu6nmoreka [JOK
36 DKOJOTUYECKHE MPOOIIEMEI, 17.01.2025 hitps://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
. bubnuorexa [JOK
37 VYronbHast KUCHOTA U €€ CONn 22.01.2025 https://m.eds00.ru/00ac006¢
[IpakTuueckas padbota Ne 4 o
18 teme "l[lomydeHune yriekucioro 24.01.2025 bubnmuorexa [JOK

ra3a. KauectBeHHas peakiius Ha
KapOoHaT-NOH"

https://m.edsoo0.ru/00ae027e



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
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

HepBOHa‘IaIIBHBIe IIOHATHS 00

bu6mmoreka [IOK

39 OpPraHUYECKUX BEIIECTBAX KaK O 29.01.2025 hitps://m.edso0.ru/00ae054e
COCIMHECHHX yTIIepoia
. bu6mmoreka [IOK
40 Kpemuwuii u ero coequHeHus 31.01.2025 hitps://m.eds00.ru/00ac080a
IIpakTnueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
4l 3a1a4 1o TeMe «BaxHeimne 05.02.2025 https://m.edso00.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUS
2 Bummeime memeram 07.02.2005 Bubmorera IOK
R https://m.edsoo.ru/00ae0el8
COCTMHCHH S
OO6m1as XxapakTeprucTrUKa
XHMHYECKUX AJIEMEHTOB —
METaJUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
43 12.02.2025 .
METaJTMYeCKast KPUCTAJUINIECKas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.
. bubmuorexa [JOK
44 SHeKTpoxm\imquKI/H/I pan 14.02.2025 https://m.eds00.ru/00ae1156
HaMpPsDKEHUH METaJIOB
OO1u11e crnocoObl MOTyYSHHS
45 ;AST;;IBO;Hcp;iagﬁ];:leﬁ;f}m 19.02.2025  Dubmiorexa [IOK
y o https://m.edsoo.ru/00ae1156
peakIuii, eciii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
bubmuorexa [JOK
46 [ToHsTHE O KOPPO3UH METAIIOB 21.02.2025 https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 [llenounble MeTAILITBI 26.02.2025 https://m.eds0o.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U 28.02.2025 bu6nmoreka [JOK

KaJus

https://m.edso0.ru/00ael14b?2
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Illenoyno3eMenIbHBIC METAJIIbI —

bu6mmoreka [IOK

49 KaJIbLIUI U MarHui 05.03.2025 https://m.edsoo.ru/00ae15e8
50 BakHeiiime coeIMHEHUS KaJIbIIS 07.03.2025 bubamorexa LIOK
o https://m.edsoo.ru/00ae15e8
51 O606HvleHI/Ie Y CHCTEeMaTH3aIus 12.03.2025
3HaHUI
JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52 yCTpaHeHUs 14.03.2025 https://m.edsoo.ru/00ae1886
53 o T“mqfﬁffic‘iiﬁé’cfﬁfu ?\421(“)0)151 26.03.2025 Promorexa HOK
i " T https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 AsomHimi 28.03.2025 https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
55 THIPOKCHUIA 02.04.2025 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso 04.04.2025 https://m.edso00.ru/00ae1d86
Oxkcuapl, THAPOKCUIBI U COJH bubnnoreka [JOK
> xenesa (1) u xenesa (1) 09.04.2025 https://m.edso0.ru/00ae35e6
58 O606HvleHHe Y CUCTeMaTu3aIus 11.04.2025
3HAHUI
[IpakTnueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX bubnmnoreka [JOK
59 3a1a4 1o TeMe «BaxkHeimme 16.04.2025 https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCUHEHUSD)
Brruncnenus no ypaBHEeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 W3 PEareHTOoB JIaH B U30BITKE WU 18.04.2025 bubnmoreka [JOK
COJEPKUT pUMeCH. Beraucienus o https://m.edso0o.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peaku
61 O0o001IeHNEe ¥ CHCTEMaTH3aITUs 23.04.2025
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3HaHUU

Kontponbnas padota Ne4 o teme

62 «Baxkneline MeTaibl U UX 1 25.04.2025

COETMHEHUS»
53 onceanenmolt o acronera . 0042025 r00zE3150
B4 epyaronsitepot 1 07052025 i Sson ri00aed210
55 scosoracekus npofen ! 10052025 o0 ri00aed270
6 ! 2052025 oo ri00zcbac
OBUIEE KOJIMYECTBO YACOB I1O 68
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. [TopTan pynaamenTaabHOTO XMMHYeckoro oopazoBanust ChemNet. Xumuueckas
uHdopmarmonHas cetb: Hayka, oOpazoBanue, Texnonoruu http://www.chemnet.ru
2.I'azera «Xumus» u caiT s yautens «5 uay Ha ypok xumumy» http://him.1september.ru
Enunas xomtekius LIOP: IIpenmernas xomtekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry
3.EctecTBeHHO-HayuyHbIe SKCcIIEpUMEHTHI: XuMus. Komnekuus Pocecuiickoro
obrreodpaszoBarenspHOro mopraina http://experiment.edu.ru
4.Bcepoccuiickas oauMImMaa MKoJIbHUKOB 110 xumuu http://chem.rusolymp.ru
5.0pranuveckas XuMUsL: 3JICKTPOHHBIA YICOHUK JIJISI CPEAHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru
6.OCHOBBI XMMHH: SJICKTPOHHBIN yueOuuk http://www.hemi.nsu.ru
7.01kpBITHIA KOILIeDK: Xumus http://www.chemistry.ru
8.JlMCTaHIIMOHHAS OJIMMITHA/IA TI0 XMMHUH: TeJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBIN
npoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry
9. JIMCTaHIIMOHHBIC YIBPUCTUYCCKUE OJTMMITUA/IBI 10 XUMHH
http://www.eidos.ru/olymp/chemistry
10.3anumarensHas xumus http://home.uic.tula.ru/~zanchem
11.Knaccudukanus xumudeckux peakuuii http://classchem.narod.ru
12.KouTpen — Xumust 1y1s1 Bcex: yueOHO-mHGOpMannoHHbIi cait http://kontren.narod.ru
13.Marepuans! kadeapbl puznyeckoil u KommongHou xumun FOxHoro ¢eaepanbHOro
yuuBepcureta http://www.physchem.chimfak.rsu.ru
14.Metonuka oOyuenus xumun: caut kadeapsr xumuu HI'TTY http://mctnspu.narod.ru
15.HarnomeTp: HaHOTEXHOJOTHYECKOe coobiecTBo http://www.nanometer.ru
16.0nnaiin-cipaBoyHrK XumMudeckux emMenToB WebElements http://webelements.narod.ru
17 IMonynsipHast OnbIMOTeKa XUMHIECKHX dmeMeHToB http://n-t.ru/ri/ps
18.Caiit Alhimikov.net: yueGHbIE U ClipaBOYHbIE MaTEPHAJIBI 110
xumun http://www.alhimikov.net
19.Caiit Chemworld.Narod.Ru -Mup xumuu http://chemworld.narod.ru
20.Caiit «BupTryanbHas xuMideckas mkonay http://maratakm.narod.ru
21.Caiit «Mup xumuny» http://chemistry.narod.ru
22.XuMuK.py: caitt o xumun http://www.xumuk.ru
23.Xumunueckas crpanuuka Spocnasckoro LleHTpa TenekoMMyHUKanii U HTHPOPMAITMOHHBIX
cucreM B oOpaszoBanuu http://www.edu.yar.ru/russian/cources/chem
24 Xumuueckwuii mopran ChemPort.Ru http://www.chemport.ru
25 . Xumnueckuii cepsep HimHelp.ru: yue6uble u cipaBouHbIe
marepuaisl http://www.himhelp.ru
26. Xumus: Marepuans! «Bukuneaumn» — cBOOOJHON
sHimkIoneauu http://ru.wikipedia.org/wiki/Xumus
27.XuMus 4715 BCeX: MIUTIOCTPUPOBAHHBIE MaTepHalibl O 00IIeH, OpraHNueCcKon 1
Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm
28.Xumust u ku3Hb — X XI BeK: Hay4HO-TIOMYJISIPHBIN skypHaN http://www.hij.ru
29. Xumo3a: cooO0IEeCTBO yunTeseh xuMun Ha mopraie «CeTh TBOpUYecKux yuurtenein» http://it-
n.ru/communities.aspx?cat_no=4605&tmpl=com
30.1IxopbHIKAM O XUMHH: CAUT XUMHUUIECKOTO (paKyIbTeTa
Antl'Y http://www.chem.asu.ru/abitur
31.DnextponHas 6ubaroTeKa mo xumun 1 Texauke http://rushim.ru/books/books.htm
32.2nexTpoHHast OMOIMOTeKa YUeOHBIX MAaTEPHAIOB 10 XMMHUHU Ha IOpTalie
Chemnet http://www.chem.msu.su/rus/elibrary
33.Dumukionenus «lIpupona naykm»: Xumus http://elementy.ru/chemist
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