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INOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE GeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrerud OOYyYCHWS,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE CoepxKaHue, IpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMbl [0 XUMHH, OIPEJEISIET KOJINYECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluXcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa A
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM NMporpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOSHUIO y4eOHOTO CO/IepiKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00ydarolerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B MPUPOJE, O MYTIX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKM3HHM, TaKk U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOMW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarornyecku aJanTUPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMbI NePBOHAYATIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydenuro. CojepiaHue CKJIQJbIBAETCSl U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOMUT C MPUBJICUCHUEM 3HAHUM M3 paHee U3YYCHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOMT B (OPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YUEHHUH BEILIECTB U XUMUYECKUX peakLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEIHEBHOM KU3HHU.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO pEIIEHUH, CIOCOOHOM aganTHpoOBaThCsi K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OOY4YaroIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs r'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezielnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

[TpakTHdeckue W 1adOpaToOpHBIE paOOTHI MPOBOASATCS C UCHOIB30BAHUEM OOOPYIOBAHHUS
[IEHTpa O0O0pa30BaHUS ECTECTBEHHOHAYYHOHW M TEXHOJIOTWYECKOW HampaBieHHOCTeH «Touka
poctay MOY [amkosckoit COIIl: «JlabopaTopHBIH KOMILIEKC ISl YIEOHOM MPAKTHUECKOU U
MPOEKTHOM 1eATEIHHOCTH IO XUMUK.

O6opynoBaHue, TMOCTaBJIeHHOE B paMmkax BHeapeHus Lludposoil o6pazoBarenbHON
Cpelbl, MO3BOJIIET  UIMPOKO  MCHOJb30BaTh HA  ypokax  ODIEKTpOHHbIE  (LH(PPOBBIC)
00pa30BaTeNIbHBIE PECYPCHI.

B knaccax nmerorcs yuamuecs ¢ OB3 (mapupyr).

Pabora ¢ paHHON KaTteropuel ywammxcs CTpouTcss ¢ yderoMm pexomenpauui [IMIIK,
HalpaBJICHHBIX HA

Pa3BUTHUEC CMBICIIOBOT'O YTCHUA,

pa3BUTHE HABBIKA HAXOAUTh U IPUMEHSATh U3y4YE€HHbIE OPPOrpaMMbl U IyHKTOIPaMMBbI;
Pa3BUTHUEC BBIYMCINTCIIbHBIX HABBIKOB, O6HII/IX IMPpUEMOB pCIICHUSA 3a/a4, ypaBHCHI/Iﬁ;
pacipeHue ypoBHsl 0011eil 0CBeTOMICHHOCTH;

BBICTpaMBaHUE KOPPEKIMOHHO — pa3BUBAIOMICH pPa0OTBI C OMOpPO Ha pe3epBHBIC
BO3MOYKHOCTH peOeHKa (COXpaHHBIM HHTEUIEKT, BOCHIPUUMYHUBOCTD K TOMOILH).

NNANENENRN



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE 3JIEeMEHTbl. CHMBOJIBI XMMHMYECKHUX 3JIEMEHTOB.
ITpocTeie 1 Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCHUTENbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KomnnuectBo BemectBa. Monb. MoisipHas macca. B3anMMOCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XMMHUYECKHE SIBJICHMS. XUMUYECKas peakuus U e€ INpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOH, NMpaBWIaMU Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NUECKUX (IUIaBJIeHNEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEUH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJCICTBHE Mela ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWS XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMO/IEIICTBUE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszioxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xenesa c¢ pactBopoM coiau menu (ll), m3ydenme crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
XxpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJbTaTOB IPOBEJIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MaccChl, CO3JAaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue kucnopoja B npupoje, pu3nueckue 1 XuMHUYECKUe CBOWCTBA (PeakI TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMHUUYECKHE peakUMH. TomnuBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHUIICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBo. Haxoxkaenuwe Bojoposna B IMPHPOJE,
¢u3nUeckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BbI MoydeHust. KucinoTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBa B
pacTBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Ponbp pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpasytonme. Homenkinarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W IMpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTaulaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETaIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumuyeckux iemeHtos /I, U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIBI, TaJOTE€HbI, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepumoasl u rpynmbl. DU3HYECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOrO JJIEMEHTAa IO €ro IMOJOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [leproanueckoil CuCTEeMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMu KHUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHATHI,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (U3WYECKHUE BETUYMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMHueckux osnemeHtros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. [lonsrtue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHUE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHILHBIC U CIA0BIC AIEKTPOIIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 AIEKTPONIUTUYECKON auccoruanuu. KadecTBeHHblE pPEaKIMH Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIuu OT BO3JACHCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHMsI Peakiuii MOHHOTO oOMeHa (oOpazoBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTaIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJICHCTBHE C MeTalljlaMH, HeMeTallIaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKue M XMMUYeckue cBOMCTBa. OKCHJIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHOi KucinoThl. CoJM CepHOI KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTr-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHMS, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KadyeCTBE MHUHEPATBHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTJIEPOJ, aJUIOTPOIHbIE MOIU(PUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BXKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEeOMaTepuaoB), HaOdIofeHHe Tporecca OOYyIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, (ochopa U UX COEAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YYEHHE NPU3HAKOB MX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, CoOOupaHue, pacro3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHHE AKCIEPUMEHTANbHBIX 3a7ady Mo Teme «BaxHeine
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTramnyeckass CBsi3b M METAUIMYECKash KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HAXOXIEHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoae. OPU3HNvecKue U XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHE aToMa, HaxoXkjaeHue B mpupoje. dusznueckne u XuMUUECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUAoOB), MPU3HAKOB MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIEeNOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momomls MpH XUMHUYECKHX OXKOTrax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIE MaTEPUAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJISI OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MO/JICIIMPOBAHKE, U3MEPEHUE, MO/JICIIb, SIBJICHUE, MAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MATCPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BELIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE ~ Pe3yabTaThl OCBOCHHS IPOrPaMMbl  OCHOBHOTO 0OIIero oOpazoBaHUs
JOCTHTAIOTCSI B XOJI¢ OOYYCHHUsI XMMHUU B €IWHCTBE YYEOHOH M BOCHHUTATEILHOW JESITEIBHOCTH B
COOTBETCTBUM C TPAJUIMOHHBIMUA POCCHHCKHMMH COIIMOKYJIbTYPHBIMH H JTyXOBHO-HPaBCTBCHHBIMHU
[EHHOCTSIMH, TPHHITHIMA B OOIIECTBE IpaBWJIaMH W HOPMaMH IOBEJICHHS M CIIOCOOCTBYIOT
poIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIUATTU3AIIUH 00YUaAIOIIMXCSI.

JIMYHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOU TIO3UTHUBHBIX [IECHHOCTHBIX OPUEHTAIIMN M PACIIMPEHHE OIIBITA JCSITEIPHOCTH HA €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) naTpuoTHYECKOro BOCIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY U HAYYHOMY
HACIIC/INI0, TIOHMMAaHUSl 3HAYCHUS XUMHUYCCKOW HAayKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CMOCOOHOCTH BJIAZIETh JOCTOBEPHOH HH(OPMAIIMEH O MNEPEAOBBIX MAOCTHIKECHHSIX W OTKPBITHIX
MHUPOBOW U OTCUYECTBCHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOMCTBE MHUpa U
00111eCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJACTaBACHUS O COIHMAIbHBIX HOPMax M MpaBHJIAX MEXJIHYHOCTHBIX OTHOIICHHNA B
KOJIJICKTHBE, KOMMYHHUKATHBHOMN KOMITETEHTHOCTH B OOIIIECTBEHHO TI0JIC3HOM,
y4eOHOMCCIICIOBATEIbCKOM, TBOPYECKOH M JAPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HONW COBMECTHOM IESATEIBHOCTH IMPH BBIMOJHEHUH YYeOHBIX, MMO3HABATEIbHBIX 3ajad,
BBIMIOJIHCHUM XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B IMPOIECCEe ITOW YUeOHOH EATEIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPHIICH C MO3HMIIMH HPABCTBEHHBIX M MPABOBBIX
HOPM C y4ETOM OCO3HAHUS TIOCJICACTBUI TIOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECCKHE TPEACTABICHUS O BEIIECTBE U XUMHUYECKOH PEaKIMK, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIJISIONIAE OCHOBY Ui MOHMMAHHS CYIIHOCTH
HAyYHON KapTHHBI MUpA, MPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C TIPUPOIHON CPEIO, O POJIM XUMHUH B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAlpaBJICHHBIE Ha TOJYYeHHE HOBBIX 3HAHHH 10 XUMHH,
HEOOXOAUMBbIe Ui OOBSICHEHWS HAOIOJaeMBIX MPOIECCOB M SIBJICHUH, IMO3HABATEIbHOM,
WHGOPMAIIMOHHON M YUTATEILCKOW KYJIBTYPhI, B TOM YHCIIE HAaBBIKOB CaMOCTOSTEIBHON pabOThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH, JOCTYIIHBIMH TEXHHYECKHMH CPEICTBAMH
UHGOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYyYEeHHIO WM TIO3HAHMIO, JF0OO03HATETHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHMI0, TMPOCKTHON W HCCIEI0BATEIbCKOW JEATEILHOCTH, K OCO3HAaHHOMY BBIOOPY
HATPAaBJICHHOCTH M YPOBHS O0YYCHUS B TAJIbHEHIIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME [EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0OPOBBIN 00pa3 )KU3HHU, OCO3HAHHUE TIOCIICCTBUI M HETIPUIATHE BPEIHBIX MPUBBIUCK (YIIOTPEOICHHUS
aJIKOTOJISI, HAPKOTUKOB, KYPEHHUs), HEOOXOJUMOCTH COOJIOJICHUS TMpaBWJ OE€30MacCHOCTH IPH
00palieHnn ¢ XUMHYSCKUMH BEIIECTBAMH B OBITY U PEaIbHOM KU3HH,

5) Tpy10BOr0 BOCIIMTAHUS:



UHTEpEC K MPAKTUYECKOMY M3Y4EHHUIO Mpo(deccuil U TpyAa pa3IMYHOIO POjad, YBaKEHHE K
TPYLy U PE3yJIbTaTaM TPYAOBOU IEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUs MPEIMETHBIX
3HaHUI 10 XMMHHU, OCO3HAHHBIN BBIOOP MHIMBUAYATEHONW TPACKTOPUHU MPOAOIDKEHHS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XUMHH, OOILECTBEHHBIX WHTEPECOB M
norpeOHOCTeH, ycnemHoi npodeccuoHaIbHOW AESTEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B MPOPECCHOHATBHOM Cpe/ie;

6) 9KOJIOrNY€ECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKU 11eJ1ecO00pa3HOe OTHOLIEHUE K IMPHPOJIEe KaK MCTOYHUKY KHM3HM Ha 3eMie,
OCHOBE €€ CyILIECTBOBAHUS, MOHMMaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHoro olpas3a >KU3HH,
OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (DPM3NYECKOMY M MCUXUYECKOMY 37I0POBBIO, OCO3HAHUE
LICHHOCTH COOJIOIeHHs INpaBUiI O€30MacHOr0 IMOBEICHUs NpHU paboTe C BEIIECTBAMM, a TaKXkKe B
CUTYalUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HaHUS, MOJydaeMble IIPU M3YYEHUU XUMHM, U peleHMs 3ajad,
CBA3AHHBIX C OKpYXKaroLeH IPUPOIHON CPENOH, I MOBBIILEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUSA TJI00AJBLHOIO XapakTepa AKOJOTMYECKUX MPOOJIEM U MyTeW UX PELIeHMs MOCPEICTBOM
METOJI0OB XMMHH, 3KOJOTUYECKOT0 MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA MM B IIO3HABATEJIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMeTanmpeaMETHBIX pe3yJabTaTOB BBIICIAIOT 3HAUYUMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsl OOIIEHAay4YHbIE MOHATHS (3aKOH, TEOpHUs, NPHUHLUI, TUNOTEe3a, (PaKT, CUCTEMA,
IpoIecC, SKCHEPUMEHT M JAPYroe.), KOTOpPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax W TO3BOJISIIOT Ha OCHOBE 3HAHWK W3 ATHX MPEAMETOB (HOPMHUPOBATH IMPEICTABICHHE O
LEJIOCTHOW HAay4YHON KapTMHE MHUpPA, U YHHUBEpCaJbHble YdeOHbIE AEHCTBUs (IO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PEryJIsiTUBHbIC), KOTOpble o00ecrnednBaoT (HOpPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON JEATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble Jlornueckue AeicTBHsA:

YMEHUS UCIOJIB30BATh MPUEMBI JIOTUYECKOTO MBILIJICHUSA IIPY OCBOCHUH 3HAHUM: PACKPBIBATH
CMBICII XUMHUYECKUX MOHATUH (BBIIENATh UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATh B3aUMOCBSI3b C
JPYTUMU TOHSTHUSMM), MCIIOJNB30BaTh MOHATHUS Ui OOBSCHEHUS OTHENbHBIX (AKTOB M SIBJICHU,
BBIOMpATh OCHOBAHUS M KPUTEpPUM JUIs KJIacCU(UKALMKA XMUMHUYECKHUX BEIIECTB M XUMHUYECKUX
peakIMii, yCcTaHaBIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBA3M MEXAY OOBEKTaMH H3YyU€HHsI, CTPOUThH
JIOTHUECKUE pPACCYKIEHUs (MHIYKTUBHBIC, NEAYKTHBHbBIC, IO AaHAJOTMM), [JeJlaTh BBIBOJBI U
3aKJIIOYEHUS;

yYMEHHE NPUMEHATh B IpOLECCe MO3HaHWsSI NOHATHA (IIPeIMETHbIE M METaNpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, MHCIONIb3yeMble B XHMMHUH, MpPeoOpa3oBbIBaTh HIMPOKO
IPUMEHSIEMbIE B XMMHUHU MOJIEIbHbIE MPEJICTABICHUS — XMMHUYECKMHA 3HAK (CHMBOJ 3JIEMEHTA),
XuMHuueckas Gopmysa U ypaBHEHHE XMMHUUECKON PEaKIM — MPU PelIeHuH yu4eOHO-TI03HaBaTeNbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX NPEICTABICHUN BBISABIATh W XapaKT€PU30BATH CYIIECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHX BELIECTB M XUMUYECKUX PEAKIMM, BBIBIATH 00IIUeE
3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHBIE CBS3M M IIPOTUBOpPEYMS B H3Y4aeMbIX IIpoLEeccax U
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHUE UCIIOJIb30BATh II0CTABIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA II03HAHUS, A TAK)KE B
KayecTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3bl 1O IMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;



MpUOOpETEHUE OMbITa M0 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
HKCHEPUMEHTOB, YMEHHUE HAOIIOJaTh 3a XOJOM IPOLECcca, CAMOCTOSTENFHO MPOTHO3HPOBATH €TO
pe3yabTar, (opMmynupoBaTh O00O0OIIEHHS M BBIBOABI IO pE3yJlbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BbIOMpPATh, aHAM3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIUIO PA3IMYHBIX BHIIOB U
dbopM mpencTaBieHUs, IMOMy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs JIMTepaTypa
XUMHUYECKOTO COJIEep KaHMsl, CIIpaBOYHbIEe MOcoOUsl, pecypchl MHTepHEeTa), KpUTUYECKU OIICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yYMEHHUE TMPUMEHSATH Pa3JIMYHbIE METOJBI W 3alpOoChl IPU MOMUCKE W 0TOOpe MH(pOpMAIMH U
COOTBETCTBYIOLINX TaHHBIX, HEOOXOAWMBIX JISi BBIMOJHEHUS y4eOHBIX M IO3HABATEIBHBIX 3a/a
ONpeAeNéHHOr0 THIAa, NPUOOpETeHHEe OmbiTa B OOJACTH HCIONb30BaHHUS HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KyJIbTYpPOH AaKTUBHOTO HCIIOJIb30BAHUS Pa3IUUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BRIOMPATh ONTUMAIIBHYIO (hOpMY IpeCTaBIeHHs HH(DOpMaIH
U WUIIOCTPUPOBATH pELIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, AuarpaMMmaMmu, Apyrumu (popmamu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME HCIOJB30BaTh W AaHANU3UPOBATh B TMpollecce Y4eOHOM U HCCIIeq0BATENbCKOM
JESTeIbHOCTH MH(OPMALIMIO O BIUSHUM MIPOMBIIIJIEHHOCTH, CEJIbCKOT0 XO035HCTBA U TPAHCIIOPTA Ha
COCTOSIHME OKPY’KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHnKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOJe quayiora u (WiK) AUCKYCCUH) O CYIIECTBY 00CYXIaeMoit
TeMbI, JOPMYIIUPOBATH CBOU MPEITI0KESHUSI OTHOCUTEIFHO BBIIOJIHEHHS ITPEIOKEHHOM 3a/1a9u;

YMEHHMS IPEJICTaBIISITh OJYyYEHHBIE PE3ysIbTaThl O3HABATENbHON AEATEIbHOCTU B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; JAeNaTh MPE3EHTAIUIO PE3YIbTATOB BBIMOJHEHUSI XUMHUYECKOT0 SKCIIEPUMEHTA
(;1aGopaTopHOro OmbITa, J1abopaTOpHOUW pabOTHl MO MCCIENOBAHUIO CBOMCTB BEIIECTB, YYeOHOTO
IIPOEKTA);

YMEHHsSI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAaMH B COBMECTHOM IMO3HAaBAaTEIbHOW U
HCCIIEI0BATENBCKON JAEATEIbHOCTH IPU PELICHUH BO3HUKAIONIIUX MpoOJIeM Ha OCHOBE y4éTa O0IuX
MHTEPECOB U COTJacoBaHMs MO3ULMHA (00CYXJIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE LITYPMBI,
KOOpJUHAIIMSI COBMECTHBIX JAEUCTBUM, ONpeAeeHue KPUTEPUEB O OILIEHKE Ka4eCTBA BBIIIOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSITEJIBHO OIPEAEIATh LEIU JESITEIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO AESITENBLHOCTh, BEIOMpaTh Haubosee
s dexTuBHBIE CITOCOOBI pelIeHUs] YIEOHBIX U MTO3HABATENBHBIX 3a7a4, CAMOCTOSITEIILHO COCTaBIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JCHCTBUI IPH BBINOJHEHUM 3aJaHUN C y4ETOM
MOJyYeHHUsT HOBBIX 3HaHUU 00 H3ydaeMbIX OOBEKTaX — BEIECTBaX M pPEaKLHUAX, OLCHUBAThH
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asBJICHHOMN IIeJIM, YMEHUE HCII0JIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aJaHHM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX PE3YyJNbTATOB IO OCBOCHHMIO 00s3aTEIbHOIO  COJAEpIKaHUS,
YCTaHOBJIEHHOTO0  JaHHOW  (enepanbHOM  pabouell  MporpaMMoi, BBIIENSIOT: OCBOCHHbBIE
00Oy4arolMMUCS Hay4YHbIE 3HAHUs, YMEHUS U CIIOCOOBI AEHCTBUM, crienudpuueckue A IpeaMeTHON
obmact «XuUMHUSA», BUABI JEATEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpEeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX M HOBBIX CUTYAIHIX.



K xoHmy oOyuyenus B 8 kJiacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DACKPBIBATh CMBICI OCHOBHBIX XUMMUYECKHX IOHATHH: aTOM, MOJIEKYJa, XUMHUYECKHIl
3JIEMEHT, IPOCTOE BEILLECTBO, CIOKHOE BEIIECTBO, CMECH (OAHOPOJHAS U HEOIHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTENIbHAsl aTOMHAs M MOJIEKYJSIpHas Macca, KOJMYECTBO BEILECTBa,
MOJIb, MOJISIpHAsl Macca, MaccoBasi J0JIsl XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIN
00BEM, OKCHJ, KUCIIOTA, OCHOBAHHE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTEIICHb OKHCIICHHUS,
XUMHAYECKas pEaKlus, KIaCCH(PHUKAIMA pPEaKUUi: peakuu COCIUHEHUS, PEeaKInu
Pa3NoKEHUs, PEaKMK 3aMELEHHs], peaKLluu 0OMEeHa, 9K30- U HJIOTEPMUUYECKHE PEeaKlLny,
Ter1oBor 3((eKT peakuuu, sAPO aToMa, IEKTPOHHBIA CIOW aToma, aTOMHas OpOMUTAab,
paauyc aroma, XMMHUYECKas CBS3b, IOJISIPHAsL U HEIOJISIpHAsT KOBAJIEHTHAs! CBsI3b, MOHHAs
CBS3b, MOH, KAaTHOH, AaHHMOH, pPAcCTBOp, MaccoBas JOJs BelecTBa (MPOLECHTHAS
KOHIIEHTpALUs) B PacTBOPE;

® MJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUN M INPUMEHSATH 3TH MOHSATUS
IIPY ONKCAHUHU BEIIECTB U UX MPEBpAILEHUl;

® CTIOJIH30BATh XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHS (OpPMyJ] BEHIECTB W ypaBHEHHU
XUMUYECKHUX peaKIuii;

® ONIPEJENIATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENICHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COECIUHEHHUSX, MPHHAIJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCJMHCHUU MO (opMmylsiaM, BUI XUMHUYECKOW CBSI3M (KOBAJICHTHAs W WOHHAS) B
HEOPraHUYECKUX COCTUHEHMSIX;

epackpeiBaTh cMbici [lepuoanyeckoro 3akona JI. M. MenneneeBa: JIe€MOHCTPUpPOBAThH
[IOHUMaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMMMUYECKHUX DJEMEHTOB OT HUX
nojoxkenuss B Ilepmoauueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl —BEILECTB,
IIOCTOSIHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOI'O YYEHHMsI, 3aKOHa ABOTaipo;

® OIUCHIBATh M XapaKTepu3oBaTh TaOnMuHyto ¢opmy [leproanueckoil cucTeMbl XUMHUECKUX
9JIEMEHTOB: pa3inuyaTh MOHATUS «TJaBHasg mnoAarpynna (A-rpynma)» U «1o0o4Has
noarpynna (b-rpymnmna)y», Mansle ¥ 60JbIIKNE TEPUOJIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE
umerorcs B Tabmuue «llepuoanueckas cucrema Xumuuyeckux aseMmeHtoB J[. W
MenzeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB
(coctaB M 3apsan sapa, olllee YUCIOo 3JIEKTPOHOB U paclpesieleHue UX MO 3JIEKTPOHHBIM
CJIOSIM);

e KjlacCU(UIUPOBATh XMUMHUYECKHE JJIEMEHTHI, HEOPraHWYeCKHEe BEIeCTBa, XHMUYECKHE
peakuuu (10 YHCIYy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIJIOBOMY
sdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE CBOMCTBA BEILLECTB PA3JIIMYHBIX KJIACCOB,
MOATBEPKAasl OINHUCAHUE IPUMEPAMU MOJEKYJSAPHBIX YPAaBHEHMHM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIM;

® [[POTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B pa3JIMYHbIX YCIOBUSIX;

® BEIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 JIeMeHTa Mo popMylie COeTUHEHUs, MaCCOBYIO JIOJIO BEIECTBA B PACTBOPE,
MIPOBOAUTH PAcUETHI [0 YPAaBHEHHUIO XUMUYECKOM peaKkIuy;

® [[PDUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTENBHON JEATENbHOCTH — aHaJIu3 M CHUHTE3,
CpaBHEHHE, OO0OOIIeHHe, CUCTeMaTHU3alfio, KiIacCU(UKAINIO, BBIIBIEHUE MPUYHMHHO-



CIIEICTBEHHBIX CBA3€H — JUIsl M3YYEHHs] CBOMCTB BEIIECTB M XHMHUYECKHX PEaKIIMi,
€CTECTBCHHO-HAYYHBIE METOJbI MO3HAHUS — HAONIOJCHHE, W3MEpPEHHE, MOJCIUPOBaHUE,
SKCIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

e CJICIOBATh MIPABWJIaM IOJIH30BAHUS XHMHUYECKOHN TTOCYI0N U TabOpaTOpHBIM 000PYAOBAHUEM,
a TaKke MpaBuUiaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBMM C HMHCTPYKLUSIMH IO
BBITIOJTHEHUIO JITAOOPATOPHBIX XMUMHYECKHX OIBITOB MO TOJYyYEHUI0 U COOHMpaHHIO
ra3oo0pa3HbIX BelecTB (BOAOpPOJAa M KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
ONpeAcIEHHON MAacCOBOM JOJIEM PAacTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI [0 PACIO3HABAHHUIO PACTBOPOB IIEJIIOYEH M KHUCIOT C
MTOMOIIIbIO UHIUKATOPOB (JJaKMYyC, eHON(PTATCHH, METHIIOPAHK U IPYTHE).

K konmy oOyuenuss B 9 KJjacce MpeIMETHBIE PE3yNbTaThl Ha 0a30BOM YpPOBHE IOJKHBI

OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO yUAIOIIUXCSI YMEHUI:

® DACKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TMOHSATUM: XUMHUYECKUUA JJIIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAaJEHTHOCTD,
3JEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMUUYECKasl PEaKLUs, XUMUYECKasl CBS3b,
TEIUIOBOM 3(PQeKT peakuuu, MOIb, MOJSIPHBIL 00BEM, pacTBOpP, JIIEKTPOIUTHI,
HEJICKTPOJIUTHI,  AJIEKTPOJUTHYCCKAS  JUCCOIMAIMSA, PEaKIUu HOHHOro oOMeHa,
KaTrajau3aTop, XUMHYECKOEC paBHOBECHE, OOpaTHMble W HEOOpaTHMBIC peaKIluy,
OKHCJIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOMusi, aM(pOTepHOCTb, XMMHYECKas CBsI3b (KOBaJCHTHAsI, MOHHA,
MeTaJUTMYecKas), KpUCTAJUIMYecKash peméTka, KOPpO3Hs METaUIOB, CIUIaBbl, CKOPOCTH
XMMHYECKOHN peakiuu, mpeaesbHo gonycrumas koHuentpauus [1/IK Bemectsa;

® IJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHITHI U MPUMEHSTh 3TH MOHSATHUS
MIPU OTMCAHUH BEIIECTB U UX MPEBPAIICHUI;

® 1ICITI0JIF30BaTh XUMHUYECKYI0 CHMBOJHUKY IS COCTAaBJIICHUS (POpPMYJT BEHIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIN;

® OTIPE/ICNIATh BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHX JJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPEEAEHHOMY KJIACCy COEAMHEHUH 0
dbopMynaM, BHJI XUMHUYECKOW CBSI3M (KOBaJllGHTHas, WOHHAs, MeETaJUIMYecKas) B
HEOPraHUYECKHX COCAMHEHUSX, 3apsij MOHA 10 XUMHUYECKON (opmysie, XapakTep cpeabl B
BOJHBIX PACTBOpaX HEOPTaHWYECKUX COCAUHEHUH, THUI KPUCTAUIMYECKON PpeHETKA
KOHKPETHOT'O BEIIECTBA;

e packpeiBaTh cMmbica I[lepuonnueckoro 3akona [[. M. MeHneneeBa U AEMOHCTPUPOBATH €O
MMOHMMAaHKE: OMUCHIBATh U XapaKTepu3oBaTh TabnmuuHyo ¢hopmy [lepruoandeckoii cucTeMbl
XUMHUYECKHX DJJIEMEHTOB: pa3jnuyaTh TOHATUS «IJIaBHas moArpymnmna (A-rpymnma)» u
«mmobounast moxarpynmna (b-rpynma)», wmample U  OOJBIINE TEPUOMBI, COOTHOCHUTH
0003HaUeHUs, KOTOpbIE UMEIOTCS B TMEPUOJUYECKON  Tabnuie, C  YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XHMHMUYECKUX 3JIEMEHTOB (COCTaB W 3apsi sjpa,
o0Iliee YMCIIO AIEKTPOHOB M PACIpENeTICHHE HMX [0 JJIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o01re 3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB DJIEMEHTOB U MX COCJAMHEHHUH B TMperenax
MaJIbIX TIEPUOJIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHHUS HX aTOMOB;

e KJTaCCU(UIIUPOBATE XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIeCTBA, XUMHUYECKHE
peakmuu (Mo YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY,
0 U3MEHEHHIO CTETIeHEH OKUCIIEHUSI XUMUUYECKUX YJIEMEHTOB);



® XapaKTepu30BaTh (ONMUCHIBATh) 00IIME U cHelU(pUUSCKe XUMHUUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KIasi ONMCAHHE IPUMEPAMU MOJIEKYJISPHBIX W HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLIUN;

® COCTABJIATh YPAaBHEHUS JJIEKTPOJIMTUYECKOM TUCCOLMALMU KHCJIOT, INEI0YEH M COJICH,
MOJTHBIE M COKpAIIEHHBIC ypaBHEHMs PEaKIMii MOHHOrO OOMEeHa, ypaBHEHHS peakuui,
MOATBEPKJAIOIINX CYLIECTBOBAHUE I'€HETUYECKOM CBS3U MEXKIY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

® DaCKpbIBaTh  CYIIHOCTb  OKHMCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKUUM  IIOCPEICTBOM
COCTaBJICHHsI 3JIEKTPOHHOTO OajlaHCca ATUX peaKkLuii;

® [IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHs, BO3MOKHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

® BEIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB, MACCOBYIO OO
XMUMHYECKOI'0 3JIEMEHTa Mo (popMysie COETUHEHUs, MAaCCOBYIO JOJIIO BEIIECTBA B pacTBOpE,
IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOU pEaKIINH;

e coOIII0/1aTh MTpaBUJIa MOJIb30BAHUS XUMUYECKOH MMOCy10i 1 1abopaTOpHBIM 000PYAOBAaHHEM,
a TakXe NpaBwia OOpalleHHs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUUAMU IO
BBIIIOJTHEHUIO JITA0OPATOPHBIX XMMHUYECKUX OINBITOB IO TMOJIYYEHUI0 MU COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

® [IDOBOANTH PEAKLMM, IOATBEPKAAIOIIME KAYECTBEHHBIM COCTAaB pA3JIMYHBIX BEILECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOPU-, OpOMUA-, HOAU-, KapOoOHaT-, hocdar-, cuiamkar-,
cynbdar-, THAPOKCUA-MOHBI, KAaTHOHBl aMMOHHMS ¥ HWOHBI HW3YyYEHHBIX METAJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HEOPTAHUYECKUX BEIIECTB;

® [[DUMEHATh OCHOBHBIC OIEPALMM MBICIUTEIBHON JEATEIIBHOCTH — aHAJIU3 W CUHTE3,
CpaBHEHHUE, 0000I1IeHNE, CUCTEMATU3AIUIO, BBISIBJICHHE IPUYNHHO-CIIEICTBEHHBIX CBSI3EH —
JUISL U3y4EHUsSI CBOMCTB BELIECTB U XMMHMUYECKHX PEAKLUM, ECTECTBEHHO-HAYyYHbIE METOJbI
MO3HAHUS — HaONIOJICHUe, M3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbll H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHue pa3jiesioB U TeM KosinvecTBo yacoB dueKkTpoHHbIe (LM POBbLIE)
n/n nmporpaMmmbl Bceero K()HTpo,]'[[,]-[],[e HpaKTuqecxne 06pa30BaTeJIBHbIe PeCypChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U IIPAKTUUECKON ) 2 bubnmnorexa LIOK https://m.edsoo.ru/7f41837¢c
JIesITeIbHOCTH YelIOBEKa
1.2 BemecTBa u XuMHUYECKHE PEAKITUU 15 1 Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeilinmme npeacTaBuTe I HEOPraHHYECKHX BelleCTB
2.1 Bosayx. Kucnopoa. [Tonarue 06 okcumax 6 Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢c
2.2 Bonopon.Ilonsitue o kucinorax u comusix 8 1 Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsl. [loHsiTHe 00 OCHOBaHUSIX 5 1 1 bu6moreka [TOK https://m.edsoo.ru/7f41837¢c
2.4 OcroBrb1e fHaCCH HEOpTaHiHeckux 11 1 2 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
COCIMHEHUI
Wroro no paszneny 30

Pazpnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MengeneeBa. CTpoeHne aToMOB. XMMHYECKas
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEaKIUH

Ilepnonnueckuii 3akoH u Ilepuonnueckas
3.1 crucTemMa XuMudeckux anemeHToB J1. U. 7 bubaunoreka ITOK https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHune aTroma
3.2 Xuuueckas ceash. OKUCIMTEILHO- 8 1 bubmuroreka ITOK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTENIbHBIE PEaKIIUU
Wroro no pazpeny 15 bubmmoreka I{OK https://m.edsoo.ru/7f41837c
PezepBHoe Bpemst 3 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 6
I[TPOTPAMME
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9 KVIACC

No KoauuecTBo yacoB
/i HanmenoBanue pa3aesioB 4 TeM IPOrpaMMbl B K - JuiekTpoHHbIE (UG pPOBbIE)
cero OHTPOJIbHBIE PAKTHYECKHE | 500 paTebHBIC pecypehI
padoThI padoThI
Pa3nes 1. BemecTBo H XuMu4yeckue peakiumn
11 [ToBTOpenue u yriryOieHrne 3HaHU OCHOBHBIX 5 1 bubnaunoreka [JOK
' pasaenoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bubmmoreka [IOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLIUAIIHS. 8 1 1 bub6mmoreka [IOK
' XHMMHUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. HemeTass1bl M MX COeIMHEHHS
21 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO6m1ast XxapakTeprucTHKa XUMHYECKHUX 6 bubmmorexa [IOK
' anemeHToB VIA-rpynnsl. Cepa u €€ coequHeHHs https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
bubmuorexa LIOK
2.3 aneMeHToB VA-rpynisl. A30T, pochop U ux 7 1 https://m.eds00.ru/7f41a636
COEJTMHEHUS
24 iiﬁ:i:oas ?i(/le-)rn CT;?; X?’f;: e(f KI;IIXK €MHUI 1 8 1 2 bubmmorexa LIOK
' Py ' PO HKP https://m.edsoo.ru/7f41a636
WX COCJIMHECHUS
Wroro mo pazneny 25
Paszpnen 3. MeTasuibl 1 MX COCAMHEHHS
. butmmoreka [IOK
3.1 Obmpe cBoiicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmoreka [IOK
3.2 Baxkueiiiie MeTaIbl M UX COSIUHEHUS 16 1 2 hitps://m.eds00.ru/7f41a636
Wroro o pasneny 20
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Pasnen 4. Xumus u okpyxamonas cpeaa

4.1 BemecTBa 1 Marepuaibl B )KU3HH YEIOBEKA 3 Bu6mnuorexa LIOK
' https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnoreka LJOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

No KosnuectBo yacoB Tara DJIeKTPOHHbBIE
11/-11 Tema ypoka B Kontpoaenpie | IlpakTuyeckue | oo ..o uupposbie
cero padoThI padoThI y o0pa3oBaTe/ibHbIE
pecypchbl

1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bubmuorexa [JOK
yesoBeka. Tena u BenecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 brbmoreka [JOK

07.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuiia paboTh Butmorexa LOK

3 B 1abopatopui 1 IPHEMBI 0Gpatenis ¢ . 1 12.09.2023 | https://m.edsoo.ru/ff0d23dc
71a60pPaTOPHBIM 000PYIOBAHUEM T — '

4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuotexa [JOK
paszeneHusi cMecen 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Paznenenue BuGnorexa LIOK

5 cMmecelt (Ha mpuMepe OYMCTKY OBAPEHHOM 1 1 19.09.2023 |  https://m.edsoo.ru/ff0d28c8
COJIN)» o — '

6 ATOMBI U MOJIEKYJIBI 1 brbmiorexa [JOK

21.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnuotexa [JOK
XUMHYECKUX AJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BEIIECTBA 1 Eubmorexa IIOK

28.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmorexa LIOK

03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. BuGmiorexa LIOK

10 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB 1 05.10.2023 | https://m.edsoo.ru/ffod2eae
XAMUYECKHUX JIEMEHTOB o " '

11 OTtHOCuTENbHAs aTOMHAs Macca. 1 bubmuotexa [JOK
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
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12 MaccoBas 1011 XMUMUYECKOT0 3JIEMEHTA B bubnmoreka [JOK
COEIMHEHUN 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Mosbs. MossipHast bubnnoreka HOK
Mmacca 17.10.2023 | https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XUMHYECKasi PeaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycrnoBus NPOTEKAHNS XUMUYECKHUX bubnmoreka [JOK
peakiuit 24.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MaCChl BEIIECTB. bubnnoreka [JOK
XHMMHUYECKUE YPABHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdyecTBa, Macchl BelIeCTBa 10 bubnuorexa [JOK
YpaBHEHUSM XUMHUUYECKUX PEaKIIUM 07.11.2023 | https://m.edsoo.ru/ff0d5708
K -
lp | oo s pesn BuGonra 10K
A P » SAMCTLEHI, 09.11.2023 |  https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4€HBII-3HIIUKIIONEINCT. bubnunoreka [JOK
O06001IeHre 1 cucTeMaTr3aIis 3HaHUIA 14.11.2023 | https://m.edsoo.ru/ff0d40c4
20 Konrtponsnas padora Nel o teme «BemmecTBa bubnnorexka [JOK
Y XUMUYECKUE PEAKIINI) 16.11.2023 | https://m.edsoo.ru/ff0d4290
B — . .
| B v rmen Com e, B LOK
Oson poA p B ' 21.11.2023 | https://m.edsoo.ru/ff0d448e
o -
22 KI/II/:IPE)%(SK;I ? i&nﬁiqszﬁziefy?f CrT;3 aeHHe) bubmmorexa LIOK
PO Apeart - TOP ' 23.11.2023 | https://m.edsoo.ru/ff0d4614
[TonsTue 06 okcumax
C 0
23| sabopatopin 1 npovsmertocTH Bumiorexa LIOK
parop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
T - -
o | monsh et ool peucun, Bumonra 10K
p P ’ 30.11.2023 | https://m.edsoo.ru/ff0d4790

OK30- U DOHAOTCPMUUCCKHX PCAKIUAX
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o5 Tornueo (HeTh, Yroiab U MeTaH). 3arps3HeHue bubnmoreka [JOK
BO3J1yXa, CIIOCOOBI €ro MPEeI0TBPAICHUS 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
26 | onyuomms n vofpane meaposa Buorexa LIOK
Y1 . P poaa, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
M3y4EHHUE €r0 CBOHCTBY
7 Bonopoa — »anemMeHT U nmpocToe BEIeCcTBO. bu6mmoreka [IOK
Haxoxxnenue B npupose 12.12.2023 | https://m.edsoo.ru/ff0d4ddo
8 Du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoja. [Ipumenenune Boopoja 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCIOTAX U COJISAX brbmiorexa [IOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI motyueHus: BOAOPOa B Taboparopuu bubmnorexa LIOK
21.12.2023 | https://m.edsoo.ru/ff0d4dd0
IT 0 04
31 «IPI?)JI?H:SI(;IISE 226?211?146 Blz)O (T)elc\)dea W3y4eHUe bubanorexa LIOK
yqv p HLOpOAa, M3y 26.12.2023 | https://m.edsoo.ru/ff0d4f42
€ro CBOMCTB»
. N bubnuorexa [JOK
32 MonspHbtit 061Em rasos. 3akon ABorazpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
B N
o | B ouon o o o BuGorsa 101
peaxd . 11.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUN T'a30B
34 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubanorexa LIOK
16.01.2024 | https://m.edsoo.ru/ff0d587a
. bu6mmorexa [IOK
3 Coctap ocropanmii. [lonsTue 06 nHMKaTopax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
B .H
36 | memacmenssie pactaopsl. Maccosas 1o Butorexa LIOK
H PacTBopL a 23.01.2024 | https://m.edsoo.ru/ff0d5h40
BEIIIECTBA B PaCTBOPE
Brruncnenus 00néMa, KOJIMYECTBA BELIECTBA
37 ra3a o ero U3B€CTHOMY KOJIMYECTBY BEIIECTBA bubanorexa LIOK
09.01.2024 | https://m.edsoo.ru/ff0d55a0

Wi 00bEMY
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38 Kontponsnas padora Ne2 o teme «Kucmopos. bubmumoreka [IOK
Bomopon. Bonay» 30.01.2024 | https://m.edsoo.ru/ff0d6342
IT e 6ota Ne 5 eme
39 <<1£I)gIIfITrIgtTlo(1;JK12;IIﬂE: p(;T:iBopOJI: 2 f)nl\;enenéHHoﬁ Bubmorexa ITOK
N . R 25.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCcOBOM JI0JI€il paCTBOPEHHOTO BEIIECTBAY
40 OKcupl: cOCTaB, KiIacCUpUKaIUs, bu6mmoreka [IOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHUe i
41 KI/ISI}Z)LIT;)PIIX P(I)():(}?(I)\g;lx Hﬂahjg)z?ggiilx buGmuorexa LIOK
’ 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnnorexa [HOK
OCHOBaHUI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIIOT bubmmorexa LIOK
20.02.2024 | https://m.edsoo.ru/ffOdfee2
16 Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnmnoreka [JOK
MOJIYYEHUs, XUMUYECKUE CBOMCTBA 22.02.2024 | https://m.edsoo.ru/00ad9474
ITpakTruyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEUHECHUIN»
48 ['eneTnveckas CBsSI3b MEXKIy KiIaccaMu bu6nmoreka [JOK
HEOPraHUYeCKUX COCAMHEHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 O6obmerue H CHCTEMATH3AIMS SHAHMIL 05.03.2024 | https://m.edsoo.ru/00ad9ch2
K 0 n
o | oo X e s Busorea 101
P g 07.03.2024 | https://m.edsoo.ru/00ad9ela
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[TepBbie TOMBITKY KIACCHPUKAITUN

bubmuorexa [JOK
51 XUMHUYECKUX 1eMeHTOB. [loHnaTue o rpynnax 12.03.2024 | https://m.edsoo.ru/00adoffa
CXOJHBIX 3JIEMEHTOB T — '
Ilepnonnueckuit 3akoH u Ilepuonnueckas Bu6morexa LIOK
52 CHCTEMA XMMHYECKUX J/ICMEHTOR [1. 11 14.03.2024 | https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepuoapl, TpynIbl, MOATPYIIITHI Bubmzorexa LIOK
’ ’ 26.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
N3otornbr 28.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB Butmorexa LOK
55 aneMeHToB [lepuoanyeckoii cucremsr . U. 02.04.2024 | https://m.edsoo.ru/00adabe
Menpeneena o — '
XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA 10 Butmorexa LOK
56 ero nonoxenuto B [lepuoanueckon cucreme /1. 04.04.2024 | https://m.edsoo.ru/00ada824
N. Menpeneena o — '
3nauenue [lepuoguueckoro 3akoHa st BuGmorexa LIOK
57 pa3BuTus Hayku U npaktuku. . . Menzaenees 09.04.2024 | https://m.edsoo.ru/00adagbe
— Y4€HBbIi, NeIaror U rpakJJaHuH T E— :
58 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKUX HJIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b Brbmaozexa [OK
16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasienTHas moJsipHasi XUMUYECKasi CBSI3b 18.04.2024 Eggg}j&f{ﬁ)gﬁ}é 0adaabs
bu6mmorexa [IOK
61 KoBasieHTHast HemosipHask XUMUYECKasi CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CremneHb OKHCIICHUS Bubmzorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU bubmorexa [JOK
02.05.2024 | https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

64 OKuCIUTENH U BOCCTAHOBHTE M 1 07.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue 1 bubnnoreka HOK
aToma. XMMUYECKasi CBSI3b) 14.05.2024 | https://m.edsoo.ru/00adb486
66 PezepHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
CUCTEMATH3AaNI 3SHAHUN 16.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHbiit ypok. O6o0mIeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KosnuectBo yacoB Jara DJIeKTPOHHbBIE
Nen/m | Tema ypoka B Kontposbnbie | Ilpakruueckme | oo o uudposbie
cero padoThI padoThI ¥ o0pasoBaTeJbHbIE
pecypchbl
[Tepuonnueckuii 3akoH. [lepuoanueckas Bubmorexa [IOK

1 CHCTEMA XUMUUCCKUX SIEMEHTOB JI. . 1 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB Bubsmorexa LIOK

2 XMMHHECKHX 9JIEMEHTOB MCPBHIX TPEX 1 06.09.2023 | https://m.edsoo.ru/00adb6b6
HEPUOLIOB e T '

3 Knaccudukanus u HoMeHKIaTypa 1 bubmnoreka IIOK
HEOPraHUYECKHUX BEIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buibl XUMU4YeCKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «[loBTOpEHUE U yriuyOiaeHue 3HaHUM 1 1 18.09.2023
OCHOBHBIX pa3ieNioB Kypca 8 Kiaccay R

6 Knaccuukanus XuMH4ecKux peakiuii mo 1 bubmuoreka [JOK
pa3IUYHBIM MPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKINH.

7 [ToHsITHE O TOMOTEHHBIX U TE€TEPOTEHHBIX 1 25 09.2023 ﬁggﬁ;ﬁqﬁﬁ)gﬁ}é% dbe9a
peaKImsIx e T '

[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.

8 @DaKTOpBI, BIUAIOLINAE HA CKOPOCTh 1 bubanoreka LIOK
XUMUYECKON PEaKIIUU U TTOJIOKEHNE 27.09.2023 | https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHSI

but6mmorexa [IOK

9 OKUCTUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 02.10.2023 | https://m.edsoo.ru/00adcade

10 Teopus 2AEKTPOTUTUYECKON TUCCOIHAITIH. 1 bu6nunorexa LIOK
CubHbIE U crtabble AJIEKTPOJIHTEHI 04.10.2023 | https://m.edsoo.ru/00adcd68
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bubnunoreka LIOK

11 VoHbie ypaBHeHH peakiHi 09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT M1 OCHOBAHUM B
12 CBETE NPEACTABICHUN 00 3JIEKTPOTUTHYECKON bubmorexa IIOK
11.10.2023 | https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
13| npecrammen o6 srextpommeeroi BuGorexa LIOK
pea P 16.10.2023 | https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
14 [TonsiTue o runponuse conen bubmiorexa LJOK
18.10.2023 | https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O6obmierye 1 CHCTEMATH3AIMS 3HAHKHA 23.10.2023 | https://m.edsoo.ru/00addd12
16 [IpakTuueckas padborta Ne 1. «Pemienue bubmuoreka [IOK
SKCIEPUMEHTAIIBHBIX 33729 25.10.2023 | https://m.edsoo.ru/00addbfa
K 02
17 «C(;JI;ZIF();) H(I))JII{;;IHPES:?;?INLCZS TIEW em[ Bubmaorexa LIOK
P g LIATIHA. 06.11.2023 | https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIHH B PACTBOPAX)
18 OO6m1ast XxapaKTepUCTHUKA rajJOTeHOB. bubnmnoreka [JOK
XVMUYECKUE CBOKCTBA Ha IPUMEPE XJIOpa 08.11.2023 | https://m.edsoo.ru/00addfe2
X .
19 | xmwnscone cooiiersa nonyaenme BuGorera LIOK
’ ’ 13.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHNE
I1 0?2
20| lonyuenme cormolt xcaons mysene e Bumorexa LIOK
. ’ 15.11.2023 | https://m.edsoo.ru/00ade348
CBOMCTB»
n | B m Busmorea 101
DEAHH, a p a 20.11.2023 | https://m.edsoo.ru/00ade488
M30BITKE
” ?6H112_llilxapaKTepHCTHKa sreMeHToB VIA- Bu6morexa LIOK
pyn 22.11.2023 | https://m.edsoo.ru/00ade64a
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AnnorponHsie MOAU(DUKALIUU CEPHI.

23 Haxosxnenue cepol 1 €€ coeTMHEHUH B Bubmorexa HOK
L 27.11.2023 | https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKIE CBONCTBA CEPBI
o4 CepoBonopo, ctpoeHue, (U3HIECKUe U bubmmoreka [JOK
XMMHUYECKHE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade802
o5 Oxcupl cepbl. CepHast KMCIIOTa, GU3HUYECKUE U bu6muoreka [IOK
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE 04.12.2023 | https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIIUH, JICKAIINE B OCHOBE
2% MIPOMBIIIJIEHHOTO CIIOCcO0a MOIy4YeHHs CepHOU bubmuorexa [IOK
KHUCJIOThI. XUMHYECKOE 3arps3HEHNe 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeibl COeTMHEHUSIMHU CEPhI
7 Beruucnenne MaccoBoil JOJIM BBIXO/1a bu6mmoreka IIOK
MPOIYKTA PEAKIINHI 11.12.2023 | https://m.edsoo.ru/00adec8a
VA-
28 ? 6mﬁilxigifep;?oﬁaﬁﬁﬁz?n upojae bubmorexa LIOK
PYHTIbL. > pactipoctp ¢ B TIPHPOAC, 13.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nyYeCcCKre U XUMUICCKIE CBOHCTBA
29 AMMuak, ero Gpu3nyecKue 1 XuMU4YECKHe bu6nuoreka [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE 18.12.2023 | https://m.edsoo.ru/00adf004
30 ITpakTruyeckas padora Ne 3 o Teme bubmuoreka [JOK
«ITonydyeHne aMmmuaka, U3y4eHUE €ro CBONCTBY 20.12.2023 | https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, e€ Gpu3ndecKkue u bu6nuorexa [IOK
XUMHUYECKHE CBOKMCTBA 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B
30 KaueCcTBE MUHEPAIbHBIX YI00pEHUH. bubnmnoreka [JOK
XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEN 27.12.2023 | https://m.edsoo.ru/00adf518
CpeJbl COCIMHEHUSIMU a30Ta
) . \Y/
o | ek O donbor (0 e Busorea 10K
. 10.01.2024 | https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIyYCHUE
nu
| o e s e Busmorea 101
P YAODP - 4P 15.01.2024 | https://m.edsoo.ru/00adfc20

MIPUPOJTHOM cpenbl hochaTaMu



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
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

35 VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
(hU3UYECKre U XMMHUYECKHUE CBONCTBA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcuapl e -

35 | seomme enoticmma. Droxommscce moSaonn BuGmiorexa LIOK

) ’ 22.01.2024 | https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKCHI0M yrieposa (1V)
37 VYronbHast KUCI0Ta U €€ CoJn Eubmioreka LTOK
24.01.2024 | https://m.edsoo.ru/00ae006c
[TpakTuueckas padora Ne 4 mo Teme
38 'TII)OJI;?IZHHe ;r?lexnf:noro FESaTIéV;‘{eCTBeHHaH buGnuorexa LIOK
w o 29.01.2024 | https://m.edsoo.ru/00ae027e
peaxius Ha KapOOHAT-UOH

39 [lepBoHayasbHbIE TOHATUS 00 OPraHUYECKUX bu6nuoreka [IOK
BEILIECTBAX KaK O COEMHEHUAX YIIIepo1a 31.01.2024 | https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coenvnenus bubmiorexa LJOK

05.02.2024 | https://m.edsoo.ru/00ae080a
[Ipa eckas pabora Ne 5. Pemienue
41 3KI::nKeT1:)I§IMeII;TZH2.HLDT( 3a/1a4 10 Ife;: Bubmaorexa LIOK
. 07.02.2024 | https://m.edsoo.ru/00ae0bf2
«BaxkHeHnme HeMeTauIbl M MX COCAMHCHUS)

42 KonTponbnas padora Ne3 no teme bu6muoreka [JOK
«BaxHelmue HeMeTaIbl U UX COEIUHEHU 12.02.2024 | https://m.edsoo.ru/00ae0el8
OO01mas xapakTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas bubmorexa [JOK
CBSI3b U METAJNINYECKAsi KPUCTAININYECKAs 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAJIJIOB
X €CKHUE CBOMCTBAa METAJLIOB.

44 9?2:(2;0XI;IHMI/IECCI;I<I/;F§ prz[ ;[{aHJIlejKeHHﬁ Brbmaorexa LIOK

19.02.2024 | https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mwme crmocoOb! MOTYIEHUST METaJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bu6muoreka [JOK
XUMUYECKUX PEAKIUi, €CIIM OJUH U3 21.02.2024 | https://m.edsoo.ru/00ae1156
pEeareHToB COACPKUT MPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIOB bubmorexa LJOK

26.02.2024 | https://m.edsoo.ru/00ael1278
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bubnunoreka LIOK

47 [enourpie MeTan bl 28.02.2024 | https://m.edsoo.ru/00ael14b2
48 Oxcupl U TUIPOKCHIBI HATPUSL U Kallus bubmorexa IIOK
04.03.2024 | https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNIbHbIE METAIIIBI — KAIBIUN U bubnuotexa [JOK
MarHui 06.03.2024 | https://m.edsoo.ru/00ael5e8
. bubnunoreka LIOK
50 BaxcHeHiuue CoepHeHus Kabius 11.03.2024 | https://m.edsoo.ru/00ael15e8
51 O00011IeHEe ¥ cUcTeEMaTh3alus 3HaHUI 13.03.2024
.. .. bubmnoreka IIOK
52 HKEcTxoeTs BoRw 1 C1I0CO6H €€ yeTpaneHHs 25.03.2024 | https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padbora Ne 6 o Teme bu6nuoreka [JOK
"YK€cTKkoCcTh BOJIBI M METO/IbI €€ YCTpAaHEHUS" 27.03.2024 | https://m.edsoo.ru/00aelae8
. bubmnoreka IIOK
>4 AmoMHHHH 01.04.2024 | https://m.edsoo.ru/00aelc64
. bu6nuorexa [IOK
o5 AMQOTEPHEIE CBOHCTBA OKCHIIA M TH/IPOKCHIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bu6anoreka LIOK
56 Kereso 08.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuporcu bl u conu xenesa (1) u bubnmnoreka [JOK
xenesa (111) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001eHre U cUCTEeMaTH3allnsl 3HAHUI 15.04.2024
I1 6ota Ne 7. P
59 3K211Ttlggﬁigniib?§1a;aq H(f T:;ZI ) bubanorexa [JOK
pH 17.04.2024 | https://m.edsoo.ru/00ae3de8
«BaxHeime MeTaIIbl M X COETUHEHHUSI
BerurcieHus o ypaBHEHUSIM XHMHYECKHAX
60 peakLuil, eciii OAVH U3 PEarcHTOB JaH B bu6muoreka [JOK
M30BITKE UK CONEPKUT MpuMecH. Brruncie- 22.04.2024 | https://m.edsoo.ru/00ael1750

HHS MacCOBOI JI0JIM BBIXOJa MNPOAYKTA pCaKIIUN
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61 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 24.04.2024
62 KontponbHas padota Ne4 o teme 1
«Baxuennme MeTauibl U X COSAMHEHUS 06.05.2024
63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bu6muoreka [IOK
KU3HU YeJIOBEeKa 08.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXkKarolen 1 bubmmoreka [JOK
Cpelibl 13.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp XxumMuM B pelIeHnH 9KOJIOTHYECKHUX 1 bu6nuoreka [JOK
po0sem 15.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubnmnorexka HOK
CUCTEMaTU3alUs 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PezepHbiit ypok. O6o001eHue u 1 bu6nuoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011€HNE U 1 bubnmnorexka HOK
CUCTEMAaTU3alUs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

KoHTponbHO-u3MepuTenbHble MaTepuaibl Xumus 8-9 kiacc

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK



