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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
pabouell mporpamMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHUs y4eOHOro IpenMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCSl CpeICTBaMU Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (YOPMHUPOBAHKME MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yyarouuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOI'O
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJl B DKOJIOTUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUH Ha OINpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMUH.

CrtpykTypa copepxaHHsl MPOrpaMMbl MO XUMHH c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOI'O
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO MPHUHIMITY IOCJIENIOBATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBA3U;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHUS U IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAay4YHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHHUI OCHOB XUMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHHA — BaXHEHIINUX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1E€ATEIbHOCTH, OCBOEHUH TPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHuS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIONYYCHHBIE TMPU HW3YYEHUU XUMHUH, TPUMEHATh WX TPH pelieHudu TmpoliemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JajbHeero o0yuyeHus.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax Mo3HaHMs B XUMUU. YncThie BemecTBa U cmecu. CriocoObl pa3/ieieHnst cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XUMHUYECKHE SIBJICHUS. XHUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MpaBuwiiaMu padbOThl B J1aOOpaTOpuu U MpUEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XMMUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJbTaTOB IMPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHWS MAacChl, CO3/IaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, GU3ndeckue U XUMHUYECKUe CBOMCTBA (peakiMu TOPEHUs).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEePMOXHMHUYECKHE YpaBHEHUS, 9K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOE,
¢u3nUeckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI oy4deHus. KucioTsl u comu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBOopuMOCTh BewlecTB B BojAe. MaccoBas J0js BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHE M XUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydeHne
OCHOBaHUH.

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

Conu. Homenknarypa coneil. ®@uznueckue U XuMudeckue cBoiictBa coieil. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOMIOJACHHE B3aUMOJICHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoseiictBus okcuma Meau (Il) ¢ pacTBopoMm cepHOWM KHCIOTBI, KHCIOT C METaIaMH,
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 Ilepuoanyeckasi cucrema xummu4yeckux iementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHBIE METAJIbI, TaJOT€Hbl, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX dJeMeHTOB [leproandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

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



3nauenue [leprnonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucneHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[MHKa C pacTBOpaMHU KHUCJIOT U IeJoYell, MPOBEIEHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKIHMM (rOpeHre, Peakiiui pa3ioKeHHs], COSIUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzamust MeXNpeAMETHBIX CBA3€H MPU U3yYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHSATHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICNbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  AKCIIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYEeCKHUe BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepuonuueckuin 3akoH. llepuoamyeckas cucremMa xumuueckux osnemeHtos J[. H.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHMJbBI XUMHYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKHM M BHJA XUMHYECKON
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIECTB. XHMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMH, T€HEeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil Mo pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIeCTB, MO TEMIoBOMY 3((exTy, M0 H3MEHEHHIO CTeleHeu
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonstTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peakiusx. [lonsTue o
karanuse. llonarne o XxumuueckoM paBHOBecUU. DPakTOphbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CoCTaBlI€HHE YPAaBHEHMH OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHUCCOIMAllMM BELIECTB C pPAa3IMYHbIMH BHJAMHU XHMHUYECKOH CBS3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOW aucconuanuu. KadecTBeHHblE peakIMyd Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMYECKON peakUuu OT BO3JCHCTBUS pa3iIMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHUS pPeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0 KAYeCTBEHHBIX pEaklUUid Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJCIHCTBHE C MeTaulaMH, HEMETaJUIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOPOA, CTpoeHUE, (u3NYecKHe M XUMHYeckhe cBoWcTBa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4deHHs CepHOM KuciotThl. [Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPALLECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHWe HUTPATOB M COJIEd aMMOHMSI B KadyeCTBE MHUHEPAIBHBIX



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

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(UKAIIUK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsi3aHHbIe ¢ okcuaoM 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. Mcnosb3oBaHue  kapOOHAaToB B ObITY, MEIMIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), MPOAYKTHl HMX MEpepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBOWCTBA, IIOJIYYEHUE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOH, eye300eToH. IIpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ochaT-nOH M W3ydeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumuyeckux anemeHToB . . Menaeneesa u crpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crnocoObl MoMydeHus] MeTaIOB. [IOHATHE O KOPPO3UM METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. Puznueckue U XUMHUUYECKUE
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
cucremMe xuMuueckux aiemeHToB [[. M. MenpeneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxxkenue B Ilepumogmyeckoir cuctemMe Xumuyeckux syiemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupojae. Ouznueckue U XMMUUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE Pe3ylbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIEOMATEpPHUANOB), TMPU3HAKOB 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 Kaiblyusg (BO3MOXHO HCIIOJNb30BaHUE BUIEOMATEPUAIOB), UCCIeI0BaHNE 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 u Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCnoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaKk ¥ TOHSITHA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIb, SIBICHUE, TAPHUKOBBINA 3P(PEKT, TEXHOTIOTHSI, MATEPHAIIBI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BEIECTBa, ra3,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuHtes, ApixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypehl.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yIbTATHl OCBOCHMS IPOrPaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMs AOCTUrAlOTCS B X0/€ O0Y4YEeHUsI XUMHUM B €IMHCTBE y4eOHOU U
BOCIIMTATEIbHONU J€ATEIbHOCTH B COOTBETCTBUM C TPAJULUOHHBIMU POCCUHCKMMM COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH,
NPUHATHIMHU B O0IIIECTBE MPAaBUIIAMU M HOPMaMH MTOBEJICHHSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHMUS, CAMOPA3BUTHUS M COLIMATM3ALUN 00YJatOLUXCSl.

JIMuHOCTHBIE pPE3yJbTAaThl OTPaXAalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM IO3UTHUBHBIX II€HHOCTHBIX OPHEHTAlMi U
pacuIMpeHue OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY M HayYHOMY HACJEANI0, IOHUMAaHUS 3HAYEHUsSI XUMHUYECKON HayKH B
XKHU3HU COBPEMEHHOI'0 OOIECTBa, CIIOCOOHOCTH BIaJETh JIOCTOBEpHOW HH(pOpMaLued O MepeloBbIX JOCTIXKEHUSX U OTKPBITHSIX MHPOBOH U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAY4HBIX 3HAHHIX 00 YCTPOWCTBE MUpa U OOILECTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHUS] O COLMAJIBHBIX HOPMax M MpaBUaX MEXJIMYHOCTHBIX OTHOUIEHMH B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TI0JIE3HOM, Y4eOHOUCCIIE0BATENbCKOM, TBOPUECKOW M JPYruX BUAAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOH
NeSITEIbHOCTH TIPU  BBINOJIHEHUM Y4eOHBIX, [MO3HABAaTENbHBIX 3aj[ay, BBINOJHEHHMM XUMHUYECKUX SKCIIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX IPOEKTOB,
CTpEeMJICHHSI K B3aMMONOHMMAHHIO M B3aHMMOIIOMOIIM B MpOIecCe 3TOM y4eOHOU AesITeTbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHME M MOCTYIKU
CBOMX TOBAapUIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XUMHYECKOM pEaKIMM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
COCTABJISIIOLIME OCHOBY JUISl NMOHMMAaHMs CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJBI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEOii, O POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTUBBI, HAPaBJIECHHbIE HA MOJyYCHHE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMBIE JUIsl OOBSCHEHU S HAaOJII0JaeMbIX MPOLIECCOB U
SIBJICHUH, 1O3HABATEIbHOM, NH(POPMAIIMOHHON M YUTATEIbCKOW KYJBTYPBHI, B TOM YHCII€ HABBIKOB CaMOCTOSATENBbHOM paboThl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOM, JOCTYIMHBIMU TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOYYEHHWIO W TMO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOCKTHOW W HCCIIEIOBATEIHCKON
NeSITeIbHOCTH, K 0OCO3HAHHOMY BBIOOPY HAIIPAaBIEHHOCTH U YPOBHS 00y4YEeHHUS B AajbHEUIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 3[I0POBBIA 00pa3 KU3HU, OCO3ZHAHUE MOCIECTBUI U
HENpPUSTHE BPEAHBIX NPUBBIYEK (YIOTpEOIEHUs aJIKOT0JIsl, HAPKOTHUKOB, KypeHusi), HEOOXOJUMOCTH COOIOIEHHS IPaBUI 6€30MacHOCTH IpU 0OpallleHun
C XMMHUYECKUMH BELIECTBaMU B OBITY U pealbHOM KU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3yUYEHHIO MPOodeccuil U TpyAa pa3jIndHOIo poja, yBaKE€HHE K TPyLy U pe3ylbTaTaM TPYAOBOH AEATENbHOCTH, B TOM
Yciie Ha OCHOBE MPUMEHEHNUS IPEMETHBIX 3HAaHUH 110 XUMHH, OCO3HAHHBII BBIOOP MHIMBHUYAIbHOM TPAEKTOPUH IPOJOJIKEHUT 00pa30BaHuUs C Y4ETOM



JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIEITHON PO eCCHOHATBHOM IEITEbHOCTH U PA3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B TPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

9KOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHHE K MPHPOJEC KaK MCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMsI, MOHUMaHHE IICHHOCTH
3JI0POBOTO U 0€30MacHOr0 00pasa KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U MICUXUYECKOMY 370POBBIO, OCO3HAHUE [IEHHOCTH
COOIOICHHMSI TTPaBUJT 0€30IIACHOTO MTOBEICHUS MTPH PaboTe ¢ BEHIECTBAMH, a TAKXKE B CHTYAIIHIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HH JIOJIEH;

CITOCOOHOCTH NPUMEHSATh 3HAHHMS, IMOJydyaeMble TIPH M3YUYCHUH XUMUH, U PEIICHUS 3aJ]1ad, CBS3aHHBIX C OKPYKAIOUIeH MPUPOIHON CpPEelaoH, IS
MOBBIIICHUS. YPOBHS IKOJIOTHYECKON KYJIBTYPhI, OCO3HAHHUS TJIOOAJIBHOTO XapakTepa 3KOJIOTHYECKHX MpoOJieM W MyTeld WX PEelIeHUs IOCPEICTBOM
METOAO0B XUMHUH, DKOJJOINYCCKOI'O MbIIIJICHU ], YMGHI/IFI pyKOBOIICTBOBaTI)CSI UM B HO3HaBaT€JII>HOI71, KOMMYHI/IKaTI/IBHOf/'I nu COI_II/IaJII)HOf/’I HpaKTI/IKe.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe meranpeaMeTHBIX pPE3yNbTAaTOB BBIACISIOT 3HAYMMbIE A1 (OPMHUPOBAHUS MUPOBO33pEHUS OOLICHAYYHBIE MOHATHUS (3aKOH, TEOpHS,
OPUHIINI, TUMOTe3a, (aKT, CHUCTeMa, MPOIEeCC, SKCIEPUMEHT U APYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpeaMeTax Hu
MO3BOJISIIOT HAa OCHOBE 3HAHWHM W3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIIOCTHOW HAyYHOW KapTHHE MHUpA, U YHHBEpCAJIbHBbIC y4eOHbIC
I[GﬁCTBI/ISI (HO?,HaBaTCJII)HBIe, KOMMYHI/IKaTI/IBHI)Ie, pCFYJIHTI/IBHI)IG), KOTOpI)IG O6€CH€‘-II/IBaIOT (1)OpMI/IpOBaHI/Ie TOTOBHOCTH K C&MOCTO?[TCJII)HOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornveckue aelcTBUS:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTUYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/II711 paCKpBIBaTB CMBICJI XUMHNYCCKUX HOHSITI/II\/'I (BI)IJIGJ'ISITI) nux
XapaKTepHbIC MPU3HAKH, YCTAHABINBATh B3aMMOCBSI3b C APYTUMU MOHSATUSIMH), UCTIOIH30BaTh MOHITHS JJ11 OOBSICHEHHS OTJENbHBIX (DAaKTOB M SIBJICHHUIA,
BBIOMpATh OCHOBAHUS U KPUTEPHH I KJIacCU(PHUKAIIUN XUMHUYECKHX BEIIECTB M XMMHUYECKUX PEaKlUid, YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U
Mencz[y O6’I)€KTaMI/I 1/13y‘~I€HI/I$I, CTpOI/ITI) JIOTHYCCKUC paccym):[eHHsI (I/IH}IYKTI/IBHI)IC, I[GILYKTI/IBHBIG, 10 aHanomn), J€JIaTh BBIBOAbBI U 3aKJIIOUYCHUS,

yYMEHHME NPHUMEHSATHh B MpOIECCe MO3HAHUS MOHATHUS (IIPEIMETHbIE U METaIllpeIMETHBIE), CHUMBOJIMYECKHUE (3HAKOBBIE) MOJEINH, HUCIIOJIb3yEMbIE B
XUMHH, TPe0OpPa30BLIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MIPECTABICHUS — XUMHUYECKHUI 3HaK (CMMBOJ 3JIEMEHTa), XuMHueckas ¢popmymna
U YpaBHEHHE XHMHUYECKON peaklMd — TpHU PElIeHUH Yy4eOHO-TIO3HABATENbHBIX 3a/lady, C Y4ETOM STUX MOJETBHBIX TPEACTABICHUN BBIABIATH U
XapaKTepI/ISOBaTI) CynleCTBeHHI)Ie HpI/ISHaKI/I I/ISyLIaeMBIX O6’BGKTOB — XUMHWYECKHUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ, BBIABJISATH 06HII/Ie SaKOHOMepHOCTI/I,
HquHHHO-CHe}ICTBeHHBIe CBsSI3HU U HpOTI/IBOpe‘II/IH B I/ISy'-IaeMBIX HpOHCCCﬂX U SIBJICHUSAX.

ba3zoBble ucciiegoBarebckue 1eMCTBUA.

YMEHHE HUCIIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAUeCTBE MHCTPYMEHTA TIO3HAHMUS, a TAK)KE B KAUE€CTBE OCHOBHI /17151 (HOPMUPOBAHHUS TUIIOTE3BI 110
npOBepKe HpaBI/I.]'H)HOCTI/I BBICKA3bIBACMBIX CY)K,ZIeHI/If/'I;

npuoOpeTeHne OnbITa N0 TUIAHUPOBAHUIO, OPTaHU3AIMKA M TIPOBEACHUIO YICHHYECKUX SKCIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJOM Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €T0 pe3ynbTar, (OpMyIHUpPOBAaTh OOOOIIEHHS M BBIBOABI MO peE3ylbTaTaM MPOBEAEHHOTO OIbITA, WCCIIEIOBaHMUS,
COCTaBIISITh OTYET O MPOJIeTIaHHON padoTe.

Patora ¢ undopmanmeii:



yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U WHTEPHPETHPOBATH MH(OPMAIMIO PA3TUYHBIX BHUJOB M (OPM NPEACTABICHUS, MOJYyYAEMYIO0 U3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JUTepaTypa XMMHUYECKOTO COJAEp)KaHUs, CHpaBOYHBIE TOCOOuMs, pecypchl VHTepHeTa), KPUTHUYECKH OIICHHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHUE NPUMEHATh Pa3IMuYHble METOJbl M 3alpochl MPHU MOUCKE M 0TOOpe MH(OPMAIMM U COOTBETCTBYIOIIMX JaHHbBIX, HEOOXOJUMBIX MIJIS
BBITOJIHEHHUST Y4Y€OHBIX M TI03HABATEIbHBIX 3a/a4 ONpPEACNEHHOTO THIA, NpuoOpeTeHHe OombiTa B O0JACTH MCIOJIB30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH AaKTHBHOTO HCIOJB30BAaHMUSA PA3JIMYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSITENIBHO BBIOMPATH
ONTUMAJIbHYIO (POpMY IpEJCTaBICHU MHPOPMALUU M WUTIOCTPUPOBATh PELIaeMble 3a/1aul HECIOXKHBIMU CXEMaMH, TuarpaMMaMu, JpyrumMu (popMamu
rpaduKu U X KOMOWHAIIUSIMH;

YMEHHE HUCIOJIB30BaTh U aHAIM3HPOBATH B IMpoIiecce YIeOHOUW M MCCIIEAOBATENBLCKOM ACATEIBHOCTH HH(POPMAITUIO O BIUSHUH MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3S5IICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOAHOM CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC yYeOHbIe 1eliCTBUA:

YMEHHUS 3a7aBaTh BONPOCHI (B XOA€ Auajora U (WJIM) TUCKYCCHM) IO CYLIECTBY OOCYXIaeMOH TeMbl, (hOpMYyIHpOBATh CBOM MPEIJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEI0KEHHOM 3a7a4u;

YMEHMsSI MPEACTaBIATh IOJTYUYEHHbIE PE3YJIbTaThl MO3HABATEIBHON JEATENBHOCTH B YCTHBIX M IHUCHbMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pEe3yJIbTAaTOB BBINOJIHEHUS XMMUYECKOI0 SKCIIEpUMEHTa (Ja00paTOPHOTO OMbITA, JJAOOPATOPHON pabOThI [0 UCCIEIOBAHUIO CBOWCTB BELIECTB, Y4EOHOTO
MIPOCKTA);

YMEHMsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HABATEIbHOW M MCCIENOBATEIbCKONW JAESATEIbHOCTH NPU PELICHUU
BO3HUKAIOIIKUX MpoOJieM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIVIACOBAHUS MO3UIMI (00CyXIeHus, oOMEH MHEHUSIMH, «MO3IOBbIE€ IITYPMbI»,
KOOpJIMHAIIMSI COBMECTHBIX JEHCTBUH, ONpeieIeHHe KPUTEPHUEB O OLIEHKE KaueCTBa BHIIIOJHEHHOM paboThI U JPYyTHE).

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE CAMOCTOSATEIbHO ONPEEINATH LI AEITEeIbHOCTH, INIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH U MIPU HEOOXOAUMOCTH KOPPEKTUPOBATh
CBOIO JIEATENBHOCTh, BbIOMpaTh Hambosee 3¢ deKkTuBHBIE CIOCOOBI pelIeHUs] YYeOHBIX M IMO3HABATENbHBIX 33]a4, CAMOCTOSITEILHO COCTaBISATh WIIU
KOPPEKTHPOBATh IMPEUIOKEHHBIN aNrOpUTM JEHCTBUN MpH BBINOJHEHHWU 33JaHUN C y4ETOM MOJyYEHHMs] HOBBIX 3HAHUM 00 HM3ydaeMbIX OOBEKTaxX —
BELIECTBAX M PEAKLMSX, OLEHUBATh COOTBETCTBHE IOJIyYEHHOIO pE3yJIbTaTa 3asBICHHOM LIEJIM, YMEHHE HCIIOJIb30BAaTh U aHAJIN3UPOBATh KOHTEKCTHI,
npeJiaraeMble B YCIOBUU 3aJaHHM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3y/lbTaTOB 10 OCBOCHUIO 00SI3aTEIBLHOIO COJEpKAaHMUs, YCTAHOBJICHHOTO JAaHHOHM (eaepalbHON paboyeil mporpaMMmoH,
BBIJICJISIIOT: OCBOEGHHBIE O0YYaIOIIMMUCS Hay4Hble 3HAHMS, YMEHUS U CHOCOOBI JIeicTBUH, crienuduyeckue Uis NpeIMeTHONH 001acTH «XUMHUS», BUIBI
NEeSTENIbHOCTH 110 MOJIYYEHHIO HOBOT'O 3HAaHUs, €r0 HHTEPIPETaIlH, IPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYallHsIX.

K koH1y 00y4enus B 8 kjiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJarOIIUXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATUI: aTOM, MOJIEKYJa, XUMHUUECKUN 3JIEMEHT, TPOCTOE BEUIECTBO, CIOKHOE BEIECTBO, CMECh

(omHOpOHAS M HEOAHOPOHAS ), BAIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi OIS XUMHUYECKOTO 3JIEMEHTa B COCJUHEHUHU, MOJIIPHBIA 00BEM, OKCHI, KHUCIOTAa, OCHOBAaHHUE, COJb, AJIEKTPOOTPHLATEIBHOCTS,
CTETIEHb OKHUCIICHHS, XUMHUYECKasi peaKiys, KIacCU(PHUKAIM PEaKUUi: peakluu COCTUHEHHUs, PEaKIMU pa3OoKEHHUs, PeaklUu 3aMeIICHus,



peakuuu oOMeHa, 9K30- ¥ SHJO0TEPMUYECKHE PEAKIINHU, TEIUIOBOI 3PPEKT peakiuu, apo aToMa, IEKTPOHHBIN CII0H aTomMa, aTOMHasi OpOUTab,
panuyc aroma, XMMHUYECKas CBs3b, NOJIIpHAs U HENOJISIpHAsl KOBAJEHTHAsI CBA3b, NOHHAS CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas A0
BEIleCTBA (IIPOLIEHTHAs! KOHLEHTpAIMs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUN U IPUMEHATH 3TU MOHSITHS IIPU OIIMCAHUM BELLECTB U UX IPEBpallECHU I;
UCTIOJIb30BAaTh XUMHUECKYI0 CUMBOJIUKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YPAaBHECHHI XUMUYECKUX PEaKIIHiA;

OTIpeNeNATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCAMHEHUSX, CTENEHb OKHCICHHS 3JIEMEHTOB B OWHApHBIX COEAMHEHUSIX,
NPUHAIISKHOCTh BEUIECTB K ONPEAETIEHHOMY KJIAcCy COEIUHEHHMH 1Mo (opMmyiaM, BHJ XUMHYECKOH CBA3HM (KOBaJCHTHAash M HWOHHAs) B
HEOPraHUYECKUX COCAVHEHUSAX;

packpbiBath cmblca [lepuogmyeckoro 3akona J[. M. MenaeneeBa: N€MOHCTPUPOBATH IOHMMAaHUE IEPUOJMYECKONW 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT UX I0JI0KeHUA B llepnonnueckoil cucreme, 3aKOHOB COXPaHEHUSI MACChl BELECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONKCBHIBATh M XapaKTepu3oBaTh TabauuHyro (opmy Ileproanueckol CUCTEMBl XUMHMUYECKUX 3JIEMEHTOB: DPa3jM4aTh IOHATHS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpymmna (b-rpymmna)», maneie 1 00JbIINE TEPUOIBI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux saemeHToB JI. WM. MenneneeBa» C UUCIOBBIMH XapaKTEpPUCTUKAMU CTPOEHHSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsijl Apa, 0OIIee YUCIIO JIEKTPOHOB U pacipeeseHUe UX MO IEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMHUECKUE DJIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE PEaKIMU (IO YUCIY M COCTaBY YYACTBYIOUINX B PEaKIUH
BEILIECTB, 110 TEIIOBOMY 3 (DeKTy);

XapaKTepu30BaTh (OMMCHIBATh) OOLIME XUMHYECKHE CBOMCTBA BEIIECTB pA3JIMYHBIX KJIACCOB, MOJATBEPXKJas ONUCaHHE MpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOLINX XMMHUECKUX PEAKIIM;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH NPOTEKAHMSI XUMUYECKUX MPEBPALICHUN B
pa3IMYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa o (hopMyiie CoeIMHEHuS,
MacCOBYIO JIOJII0 BELIECTBA B paCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUUECKON PEAKIINH;

OPUMEHATh OCHOBHBIE ONEpalM MBICIUTENbHON JEesITeIbHOCTHM — aHajlu3 M CUHTE3, CpaBHEHHe, O0OOIeHHe, CHCTEeMaTH3alHIo,
KJIAaCCHU(PUKALIMIO, BBIIBIEHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H — NJISl M3YYEHUs CBOMCTB BEIIECTB M XMMHUYECKHUX pEaKIui, €CTECTBEHHO-
Hay4yHbI€ METO/IbI TI03HAHUS — HAOII0ICHNE, U3MEPEHHE, MOJIETMPOBAHHE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CJIeZIOBaTh MpaBHUiIaM IOJIb30BaHU XUMUYECKOH Mocy10i U 1abopaTOpHBIM 000pyI0OBaHKEM, a TaKKe MpaBHiaM OOpallleHHs C BELIeCTBaMH B
COOTBETCTBUU C MHCTPYKIUSAMH IO BBITIOJHEHHIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BELECTB
(Bomoposa U KHCIOpO/a), IPUTOTOBICHUIO PAaCTBOPOB € ONpPEAEIEHHOM MacCOBOIl 1oyell pacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH U MIPOBOIUTH
XUMHUYECKHE SKCIIEPUMEHTHl IO PACIO3HABAaHUIO DPACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0 WHAMKATOPOB (J1akMmyc, (enondranent,
METHUJIOPAHXK U APYTHUE).

K koH1y 00ydenust B 9 kJjiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJarOIIUXCS YMEHU:

pPacKpeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHATUH: XUMHUYECKHM 9JIEMECHT, aTOM, MOJICKYJIa, HOH, KaTHOH, aHHWOH, IPOCTOC BCHICCTBO,
CJIOKHOEC BCIICCTBO, BAJICHTHOCTD, SJICKTPOOTPHUIATCIIBHOCTDE, CTCIICHb OKHUCIICHHA, XUMHUYCCKaA pECaKrs, XUMHUYCCKasA CBA3b, TEIJIOBOI 3(1)(1)6KT



pEaKIMU, MOJIb, MOJSIPHBIH O0BEM, pacTBOP, AJIEKTPOJIMTHI, HEIJICKTPOIUTHI, MEKTPOIUTUYECKAs AUCCOLHMALNS, PEaKIMH HOHHOTO OOMeHa,
KaTaJIn3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMBbIE PEAKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKHCIUTENb,
BOCCTaHOBUTEIIb, OKHCJICHHE U BOCCTAHOBJIEHHE, aNIOTPOIUsS, aM(pOTEpHOCTh, XUMHUYECKasl CBA3b (KOBAJIECHTHAs, MOHHAs, METaJJIMYecKas),
KPUCTAJZIMYECKAs PEIIETKA, KOPPO3Us METAIUIOB, CIUIABBI, CKOPOCTh XMMMUYECKON pEakLMH, NPeAeNIbHO nomyctumas KoHueHtpauus IIJIK
BELICCTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MIOHATUN U IIPUMEHATD 3TH MOHATHS IIPH OIIMCAHUM BEILECTB U UX NIPEBPALLCHUI;
UCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB ¥ YPAaBHEHUH XUMUYECKUX pEaKIHii;

OINPEACIIATh BAJICHTHOCT U CTEIIEHb OKHCIICHUS XMMHUYECKHX DJIEMEHTOB B COCIMHEHUSAX PAa3JIMYHOIO COCTaBa, MPUHAMJICKHOCTh BEHIECTB K
OIpesieIEHHOMY KJIacCy CO€IMHEHMH Mo (opmyliaM, BUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJJIMYECKas)) B HEOPraHMYECKHX
COCIMHEHUSX, 3aps] WOHA IO XUMHYECKOW (QopMmylie, XapakTep Cpeabl B BOJIHBIX pAacTBOpaX HEOPraHMYECKHX COCNWHEHHHA, THII
KPUCTAJUIMYECKON pElIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cmbica llepuogmueckoro 3akona JI. M. MeHneneeBa M JE€MOHCTPUPOBATH €ro IIOHMMAHME: ONUCHIBATH M XapaKTEPHU30BATh
Tabanunyo Gopmy Ilepuonuueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB: pa3jivyaTh MMOHATHUS «IJIaBHas nmoiarpymnna (A-rpymnmna)» U «mobodHas
noarpynna (b-rpynmna)y, manele 1 GoJblIne NEpUOJIbl, COOTHOCUTH 0003HAUYEHUS, KOTOPhIE UMEIOTCS B IEPUOJUUECKON TabIuIe, ¢ YMCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsij sjipa, OOIlee YUCIIO UIEKTPOHOB M PACIpENEiIeHHE HX I10
AIIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHHN CBOWCTB 3JIEMEHTOB M UX COSJMHEHHH B Mpeeax MajblX MEPHOA0B U
[JIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIAaCCU(UIIUPOBATh XUMHUUECKHUE 3JIEMEHTHI, HEOPraHUUECKHE BEILIECTBA, XUMHUUECKHUE peaklnu (110 YUCIY U COCTAaBy yYaCTBYIOUIMX B peaKlUu
BEIIIECTB, 10 TEIIOBOMY 3(h(HeKTy, IO U3MEHEHUIO CTETIEeHEel OKUCIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) 0O0IIME M CreUUu(pUUYECKHe XMMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MOJATBEP)KIasi ONUCAaHUE
[IpUMEpaMH MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTABJISITh YPABHEHMSI DJICKTPOJIMTHYECKON JUCCOLUALMN KHACIIOT, IIEN0YEN U COJIEH, MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIUN MOHHOTO
oOMeHa, ypaBHEHHUs peaKLUi, MOITBEPKAAIOLINX CYIIECTBOBAHNE N'€HETUYECKOM CBSI3U MEX/1y BELIECTBAMU Pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEACTBOM COCTABIEHHS 3JIEKTPOHHOTO OajaHca STUX peaKuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH NPOTEKAHUS XMMHUYECKHUX MPEBPAICHUA B PA3IMYHBIX
YCIIOBUSIX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 10 (popMysie COeTUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU peaKklvy;

coOuro1aTh MpaBUIIa MOJIb30BAHUSI XUMHUYECKOM MOCYI0M M J1abOpaTOpHBIM 000OpYIOBaHHMEM, a TaKXKe MpaBUiia OOpallleHHs C BEIIeCTBaMH B
COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBIMOJHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHHIO ra3000pa3HBIX BEILECTB
(aMMHaKa U yTIeKUCIIoro rasa);

NPOBOJIUTH PEAKIMHU, MOATBEPKIAIOIINE KAaUYECTBEHHBIM COCTaB PA3MUYHBIX BELIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OpPOMHI-,
noaua-, kapoonat-, pocdar-, cuiamMkar-, Cynb(ar-, THAPOKCUI-MOHBI, KATUOHBl aMMOHUS ¥ MOHBI N3Y4YE€HHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaxX HEOPraHUYECKUX BEILECTB;



® [IPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHON NEATEIbHOCTH — aHaJIM3 M CUHTE3, CpaBHEHHE, 0000ILeHHe, CUCTEMaTU3allluio, BbIABICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJI1 U3Y4YEHMs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLMM, €CTECTBEHHO-HAayYHbIE METOJbl IMO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNUE, MOJIEJINPOBAHNE, IKCIIEPUMEHT (pEalbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne n/m pOrpaMMEI Beero KOﬁHTpO.}IbHLIe HpﬁaKanecmle 0BpazoBaTEbHbIE
padoThI padoThI pecypebi
1 [lepBOHAYATbHbBIE XUMUYIECKUE OHATHS 19 0 3 Bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
Baxueiinme npeacraBuTenn 17 1 3
) HEOPraHMYECKUX BEIIECTB. bubnuorexa LHOK
KonnyecTBeHHbIE OTHOIIEHUS B XUMUHU https://m.edsoo.ru/7f41837c
3 OcHOBHBIE KJIaCChI HEOPTraHMYECKHUX 10 0 1 bubmuoreka [JOK
COEIMHEHUN https://m.edsoo0.ru/7f41837c
[Teproanuecknii 3aKOH U IEPUOANYECKAS 8 0 0
cucTeMa XuMU4eckux anemeHToB J[. 1. Bu6morexa LIOK
4 Mennenees. https://m.edsoo.ru/7f41837¢
Crpoenue atoma
5 Xumuueckas cBsizb. OKUCIUTEIbHO- 13 1 0 bubmuoreka [{OK
BOCCTQHOBHUTEIIbHBIE PEAKIIIH https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 67 2 7




9 KJIACC

KoimyecTBo yacos DJIeKTPOHHBIE
. HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne n/m ———— Beero KOGHTpOJIbeIe Hpﬁamuqecmle 06PA30BATEIbHBIE
padoThI padoThI pecypes
1 O06o0061eHre 3HaHUH 110 Kypey 8 Kiacca. 9 0 0 bubnmnorexka HOK
XUMHUYECKUE PEaKIInu https://m.edsoo.ru/7f41837¢c
2 XHUMHYECKUE PEaKIIUU B pPaCTBOPAX 18 0 1 bubnmnoreka [HOK
https://m.edsoo0.ru/7f41837c
3 Hemeramnel u ux coeqMHEHUS 21 1 4 bu6mmoreka IIOK
https://m.edsoo.ru/7f41837c
4 MeTanibsl 1 UX COEOUHEHU 9 0 2 bu6nunorexa [IOK
https://m.edsoo.ru/7f41837c
5 O060011eHre 3HaHU 110 XUMHH 32 KypC 9 0 0 bubmmoreka [JOK
OCHOBHOM MIKOJIBL. [10ATOTOBKA K Ord https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 67 1 7




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Tema ypoka KosmuecTBo yacos Hara DJIEeKTPOHHbIE
Ne pecypchbl
BCEro Kontpo IIpakTnuec
JbHbIE K He
padoThI padoThI
[Ipeamer xumun. Pors XUMHUM B )KU3HH Y€IOBEKa 1 0 0 03.09.2025 butimmoreka IIOK
https://m.edsoo.ru/7f41837c
MeTo1bl U3Y4EeHUS XUMUU 1 0 0 05.09.2025 bubmnorexa IIOK
https://m.edsoo.ru/7f41837c
ArperaTHble COCTOSTHUS BEIICCTB 1 0 0 10.09.2025 bubnmoreka [IOK
https://m.edsoo.ru/7f41837c
Ilpakmuueckasn padoma Nel «IIpaBuiia TEXHUKU 1 0 1 12.09.2025 butnuorexa [IOK
0€e30MacHOCTH U HCKOTOPBIC BUbI pa6OT B https://m.edsoo.ru/7f41837¢c
XUMHUYECKOH J1TadopaTtopru (KaOWHETe XMMHUH )
ArperaTHple COCTOSIHHS BELIECTB 1 0 0 17.09.2025 butnuorexa [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

6 | IIpakmuueckasn paboma No2 «Habmonenue 3a 19.09.2025 | Bubmoreka [IOK
ropsiiei CBe4on https://m.edso0.ru/7f41837¢

7 | ®usnyeckue sIBICHUS - OCHOBA Pa3IeICHUs 24.09.2025 | bubamoreka [IOK
cMecel B XUMUHU https://m.edsoo.ru/7f41837c

8 | Ilpakmuueckasn paboma Ne3 «AHaIN3 IOYBBDY 26.09.2025 | bubamoreka [IOK
https://m.edsoo.ru/7f41837c

9 | AToMHO-MONEKYIIpHOE YaeHUE. XUMUIECKUE 01.10.2025 | Bubnmoreka LIOK
QJICMCHTBI https://m.edsoo.ru/7f41837c

10 | 3naku xuMuyeckux meMeHToB [lepuoanueckas 03.10.2025 | bubnmoreka [IOK
tabnuma J[.M.Menneneena https://m.edsoo.ru/7f41837c

11 | 3HaKku XUMHUYECKUX 3JIeMEHTOB . [leproamueckas 08.10.2025 | bubmmoteka LIOK
tabnuima J[.M.Menneneena https://m.edsoo.ru/7f41837c

12 | Xumuueckue GopMyIbl 10.10.2025 | Bubmuoreka [TOK
https://m.edsoo.ru/7f41837c

13 | Xumnueckue GopMyIibl 15.10.2025 | Bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

14 | BajaeHTHOCTh 17.10.2025 | Bu6muoreka [JOK
https://m.edsoo.ru/7f41837c

15 | BaneHTHOCTB 22.10.2025 | Bubmoreka [JOK
https://m.edsoo.ru/7f41837c

16 | Xumuueckue ypaBHEHUS 24.10.2025 | bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

17 | Xumudeckre ypaBHEHUS 05.11.2025 | bubauoreka [JOK

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
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

18 | Tunbl XUMUYECKUX PEaKIIHA 07.11.2025 | bubmoreka [IOK
https://m.edsoo.ru/7f41837c

19 | Tumbl XUMHYECKHX peaKIui 12.11.2025 | bubmuoreka [IOK
https://m.edso0.ru/7f41837¢c

20 | Bo3nyx u ero cocras 14.11.2025 | Bubmmoteka [IOK
https://m.eds00.ru/7f41837c

21 | Kucnopon 19.11.2025 | bubmmoreka LIOK
https://m.edso0.ru/7f41837c

22 | Ilpakmuueckas paooma Ned « Iloyuenue, 21.11.2025 | bubanoreka [JOK
codupanue u pacno3Hasanue KUcaopooay https://m.edsoo.ru/7f41837c

23 | Okcuppl 26.11.2025 | bu6mmoreka IIOK
https://m.edso0.ru/7f41837c

24 | Bonopon 28.11.2025 | bubmoteka [IOK
https://m.edso0.ru/7f41837c

25 | Ilpakmuueckas paboma N5 «Ilonyuenue, 03.12.2025 | bubmoteka [IOK
codupanue u pacnoznaeanue 6000pooa) https://m.edsoo.ru/7f41837c

26 | Kucmotsr 05.12.2025 | bu6muoreka [IOK
https://m.edsoo.ru/7f41837c

27 | Comm 10.12.2025 | Bubamoreka [IOK
https://m.edsoo.ru/7f41837c

28 | KomnuecTBo BelecTBa 12.12.2025 | Bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

29 | MonspHblif 00beM Ta3oB 17.12.2025 | bubnmoreka [IOK
https://m.edsoo.ru/7f41837c

30 | Pacyersl Mo XMMUYECKUM YpaBHEHUSIM 19.12.2025 | bubGnmoreka [IOK
https://m.edsoo.ru/7f41837c

31 | KourposnbHasi pa6ota 3a 1-e mosyroaue 24.12.2025 | bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

32 | Boma. OcHoBaHus 26.12.2025 | bubmoreka [IOK



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

https://m.edsoo.ru/7f41837¢c



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

33 | Bona. OcHoBaHus 14.01.2026 | butmuoreka [JOK
https://m.eds00.ru/7f41837c
34 | PacTBOphl. MaccoBas 0J1s1 paCTBOPSHHOTO 16.01.2026 | Bubmmoreka [TOK
BEIIECTBA https://m.edso00.ru/7f41837¢c
35 | PacTBOphl. MaccoBas 10J1s1 paCTBOPSHHOTO 21.01.2026 | bubamoreka [IOK
BEIICCTBA https://m.eds00.ru/7f41837c
36 | Ilpakmuueckan paboma Ne6 «IIpuzomosnenue 23.01.2026 | bubmmoreka LIOK
pacmeopa c 3a0aHHOI MAcco6oll 0o.eil https://m.edsoo.ru/7f41837c
PAacmeopeHH020 seuiecmea
37 | Oxcuppl, UX KIaCCH(PHUKAINA UX XUMHUECKHE 28.01.2026 | bubmmoreka [IOK
CBOWCTBa https://m.edso0.ru/7f41837¢
38 | Okcuapl, uX KiIacCUpUKAIUSI UX XUMUYECCKHEC 30.01.2026 | buGmmoreka IIOK
CBOMCTBA https://m.edso0.ru/7f41837¢
39 | OcHoBaHus, X KJIACCH(PHUKAIHS UX XUMHUECKHE 04.02.2026 | bubmmoreka [IOK
CBOHCTBA https://m.edsoo.ru/7f41837c
40 | OcHoOBaHUs, X KJIACCH(HUKAIMS X XUMHUECKHE 06.02.2026 | Bubmmoreka LIOK
CBOWCTBA https://m.edso0.ru/7f41837¢
41 | Kucnotsl, MX K1acCUpUKAIMS UX XUMUYECKHIE 11.02.2026 | Bubmmoreka [IOK
CBOWCTBA https://m.edso0.ru/7f41837¢
42 | Kucnotsl, MX KIacCUpUKAIHS UX XUMUYECKHIE 13.02.2026 | Bubmmoreka [IOK
CBOHCTBa https://m.edso0.ru/7f41837¢
43 | Conu, uX KIacCUPHUKAIM UX XUMUYECKHE 18.02.2026 | bubGmmoreka [IOK
CBOMCTBA https://m.eds00.ru/7f41837c
44 | Conu, ux K1accUPUKAIMI UX XUMUYECKHE 20.02.2026 | bubmmoteka [IOK
CBOHCTBA https://m.edsoo.ru/7f41837c
45 | T'eneTnueckas CBsI3b MEXKIY KJlacCaMH 25.02.2026 | bubmmoteka [IOK
HEOPraHMIECKHUX COCIMHCHNI https://m.edsoo.ru/7f41837c
46 | EcrecTBeHHOE CEMENCTBO XMMHUYECKHUX 27.02.2026 | bubmmoreka [JOK

3JIEMEHTOB. AM(POTEPHOCTb.

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

47 | Ilpakmuueckas paboma Ne7 «peuienue 04.03.2026 | bubmoteka LIOK
IKCnepeMeHmanbHblx 3a0a4 no meme https://m.edsoo.ru/7f41837c
«OCHOBHBbLE KNIACCHL HEOP2AHUYECKUX
COCOUHEHUIL)

48 | OTkpsiTHE IEpUoOIMIecKoro 3akona J[. 1. 06.03.2026 | bubamoreka [JOK
MeHieneeBbM https://m.edso00.ru/7f41837c

49 | OCHOBHBIC CBEJICHUS B CTPOCHUH aToMa 11.03.2026 | Bbubmmoreka [IOK

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

50 | CtpoeHue >1eKTPOHHBIX 000JI0UYEK aTOMOB 13.03.2026 | Bubmuoreka [IOK

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

51 | CtpoeHue >1eKTPOHHBIX 000JI0UEK aTOMOB 18.03.2026 | Bubmuoreka [IOK

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

52 | Ilepuoaudeckasi CUCTEMa XUMHUYECKUX YJICMEHTOB 20.03.2026 | bubmmoreka IIOK
H.N. Menneneesa https://m.edsoo.ru/7f41837c

53 | XapakTepHucTHKa 3JIEMEHTA IO €ro IMOJI0KEHUIO B 25.03.2026 | Bubmmoreka LIOK
MIEPUOINYECKON CHCTEME https://m.edsoo.ru/7f41837c

54 | MloHHast XuMHUYECKasl CBSI3b 27.03.2026 | bubmmoreka [IOK

https://m.edso0.ru/7f41837c

55 | KoBaJleHTHast XUMHUYECKast CBSI3b 08.04.2026 | Bubmmoreka [JOK

https://m.edso0.ru/7f41837c

56 | KoBaneHTHas XUMHYECKas CBSI3b 10.04.2026 | Bubmuoreka [JOK

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

57 | KoBasieHTHas HETIOJISIpHAS U MTOJISIpHAS U 15.04.2026 | bubGnmoreka [IOK
XHUMUYICCKast CBA3b https://m.edsoo.ru/7f41837c

58 | KoBasileHTHasI HETIOJISIPHAS U TTOJISIPHAS 17.04.2026 | bubmmoreka [IOK
XHUMUYICCKast CBA3b https://m.edsoo.ru/7f41837¢

59 | Meraminueckasi XUMHUECKas CBA3b 22.04.2026 | butmmoreka I[JOK

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

60 | Meramnueckas XUMHYECKas CBA3b 24.04.2026 | butmmoreka I[JOK

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

61 | CrereHb OKUCICHUS 29.04.2026 | bubmoreka [IOK

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



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

62

CreneHp OKUCIIEHUSI

06.05.2026

bubmoreka ITOK
https://m.edsoo.ru/7f41837¢c



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

63 | OKHCIUTEIBHO -BOCTAHOBHUTEIbHBIC PEAKITUN 1 08.05.2026 | bubamoreka [IOK
https://m.edsoo.ru/7f41837c
64 | OKHCITUTEIIBHO -BOCTAHOBUTEIIBHBIC PEAKIIHH 1 13.05.2026 | Bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
65 | UToroBasi KOHTpOJIbHasi padoTa 1 15.05.2026 | bubGnmoreka [IOK
https://m.edsoo.ru/7f41837c
66 | O0oOIIeHNE 3HAHWIA 1 20.05.2026 | Bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
67 | O0oOIIeHNEe 3HAHWIA 1 22.05.2026
OBHIEE KOJIMYECTBO YACOB IT1O 67 bubmmoreka IIOK

[NPOI'PAMME:

https://m.edsoo.ru/7f41837¢c
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9 KNNIACC

Tema ypoka Kosun4yecTBo 4acoB Hara DJIeKTPOHHBbIE pecypchl
Ne
BCEro KonTposb | mpakTuyecku
HbIE e paboThbl
padoThbI

1 Knaccudukanms XuMHIECKUX COETMHEHUI 1 0 0 01.09.2025 | bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

2 Knaccudukanust XAMUYECKUX COSTUHEHUI 1 0 0 03.09.2025 | bubmuoreka LIOK
https://m.edsoo.ru/7f41837c

3 Knaccudukanms XUMAYeCKUX peaKIui 1 0 0 08.09.2025 | bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

4 Kiaccudukanust XMMUYECKUX pPeaKIIHii 1 0 0 10.09.2025 | Bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

5 CkopocTb XUMHUYECKHX peakuuil . Katanus 1 0 0 15.09.2025 | bubmmoreka [JOK
https://m.edso0.ru/7f41837c

6 CxopocTb xuMHueckux peakuuit . Karanus 1 0 0 17.09.2025 | bubmoteka [JOK
https://m.edso0.ru/7f41837c

7 DIEKTPOTUTHYECKAS TUCCOIMALINS 1 0 0 22.09.2025 | bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

8 DNEKTPOIUTHYECKAS TUCCOLALIHS 1 0 0 24.09.2025 | bubnmoreka [IOK
https://m.edsoo.ru/7f41837c

9 OCHOBHBIE TTOJIOKEHUSI TEOPUHU 1 0 0 29.09.2025 | bubmmoreka I[TOK
BIIEKTPOTHTHIECKOH https:/m.eds00.ru/7f41837¢

JMCCOIIMAITUU

10 XUMHUYECKHE CBOMCTBA KUCIOT KaK 1 0 0 01.10.2025 | BubGmoreka [JOK
SJICKTPOJINTOB https://m.edsoo.ru/7f41837c

11 XHWMHYECKHE CBOMCTBA OCHOBAHMM KaK 1 0 0 06.10.2025 | bubmioreka [IOK
SJICKTPOJIHTOB https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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12

XUMHYECKHE CBOMCTBA COJIEH KaK
AIEKTPOJIUTOB

08.10.2025

Bubmaunoreka IIOK
https://m.edsoo.ru/7f41837¢c



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

13 | T'uaponus coineit 13.10.2025 | bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
14 | OOmias xapakKTepUCTHKA HEMETALIOB 15.10.2025 | Bubmmoreka [TOK
https://m.edsoo.ru/7f41837c
15 | OOmias xapakKTepUCTHKA HEMETAIOB 20.10.2025 | Bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
16 | OOmas xapakrepuctuka 3nemeHToB VlI- 22.10.2025 | bubmmoreka [JOK
TPYIIIBI — aJIOrCHOB https://m.edso0.ru/7f41837c
17 | OO6mas xapakTepuctuka >1emMeHToB VI- 03.11.2025 | bubnuoreka LJOK
TPYIIIBI — FAJIOTCHOB https:/m.edsoo.ru/7f41837¢
18 | CoenuHEHUS TAJIOTCHOB 05.11.2025 | bubmmoreka IIOK
https://m.edsoo.ru/7f41837c
19 | CoeauHeHus rajJoreHoB 10.11.2025 | bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
20 | IIpakmuueckasa paboma 2. «H3yuenue 12.11.2025 | Bubnmoreka [IOK
ceoucme coranou https://m.edsoo.ru/7f41837c
KUciomaul)
21 | Xanbpkorensl. Cepa 17.11.2025 | Bubnmoreka [IOK
https://m.edsoo.ru/7f41837c
22 | CepoBomopona u CyabGUIbI 19.11.2025 | Bubamoreka [IOK
https://m.edsoo.ru/7f41837c
23 | Kucnopoansle coenMHEHNS CEPbI 24.11.2025 | Bbubmoteka [JOK
https://m.edsoo.ru/7f41837c
24 | Ilpaxmuueckas paboma 3. «H3yuenue 26.11.2025 | Bubamoreka [JOK

CBOIICME CEPHOIL
Kuciomu)

https://m.edso0.ru/7f41837c¢
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25 | Oomas xapakrepucTrka ieMeHToB VA- 01.12.2025 | bubmmoreka [IOK
TPyNMbL. A30T https://m.edsoo.ru/7f41837c
26 | Ammmak. Conrt aMMOHHS 03.12.2025 | bubaunorexa IIOK
https://m.edso0.ru/7f41837c
27 | Ilpakmuueckasa padoma 4. «Ilonyuenue 08.12.2025 | bubmotreka [JOK
ammuaxka u 3 https://m.edsoo.ru/7f41837c
usyueHue e2o ceoicma
28 | KucnopoaHble COeMHEHUS a30Ta 10.12.2025 | bubmuoreka IIOK
https://m.edsoo.ru/7f41837c
29 | docdop u ero coeTMHEHUS 15.12.2025 | Bubmmoreka [IOK
https://m.edso0.ru/7f41837c
30 | KonTpoJasHasi pa6ora 3a 1-e moxyroae 17.12.2025 | Bubmmoreka [JOK
https://m.edso0.ru/7f41837c
31 | OOmas xapakrepucTrka nemMeHToB IVA- 22.12.2025 | Bbubauoreka [JOK
TPyNMbL. YTiepos https://m.edsoo.ru/7f41837c
32 | OOmas xapaktepuctuka 3yeMeHToB |VA- 24.12.2025 | Bbubamoreka [JOK
TpyNmbL. Yiepos https://m.eds00.ru/7f41837¢
33 | KucnopoaHbie COeAMHECHUS yIiiepoaa 29.12.2025 | Bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
34 | VYrneBoaoponsbl. 12.01.2026 | Bubmmoreka I[JOK
https://m.edsoo.ru/7f41837c
35 | Ilpakxmuueckas pabomaS. «Ilonyuenue 14.01.2026 | Bubmmoreka IJOK
YeeKUc1020 2asa. https://m.edsoo.ru/7f41837c
Kauecmeennas peakyus na kapoonam-
UOHBL)
36 | Kucnoponconep:xaiiue opraHnueckme 19.01.2026 | Bubmmoreka [IOK
COCIMHCHHA https://m.edsoo.ru/7f41837c
37 | Kucnopoacozaep:xkaliye opraHuyeckue 21.01.2026 | Bubmmoreka [IOK
COCMMHCHHA https://m.edso0.ru/7f41837c
38 | Kpemnuii u ero coenMHeHUs 26.01.2026 | bubamoreka [JOK

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
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

39

CuimmkaTHas IIPOMBIIIIICHHOCTDb

28.01.2026

Bubmunoreka IIOK
https://m.edsoo.ru/7f41837¢c



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

40 | TlomyueHue HEMETAIIIOB 02.02.2026 | bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
41 | TlomyueHue BaXHEHIINX XUMHUYECKUX 04.02.2026 | bubmuorexa [JOK
COCMHCHUH https://m.edso0.ru/7f41837c¢
HEMETAJLIOB
42 | TlomydeHue BaKHEHIIIMX XUMHUECKHX 09.02.2026 | bubmmoreka [{IOK
COeMHEHHH https://m.eds00.ru/7f41837¢
HEMETaJLIOB
43 | O6mas xapakTepuCTUKa METaJJIOB 11.02.2026 | Bubauoreka [IOK
https://m.edso0.ru/7f41837c
44 | OOmas xapakTepUCTHKA METAIIIOB 16.02.2026 | Bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
45 | XuMHUYECKHEe CBOMCTBA METaJNIOB 18.02.2026 | Bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
46 | OOmas xapaKTepuCTHKa AIeMEeHTOB [A- 25.02.2026 | Bubmuoreka [IOK
TPYMIIBI https://m.edsoo.ru/7f41837c
47 | OOmas xapakTepucTrKa 3J1eMeHTOB [A- 02.03.2026 | bubmunorexa [IOK
TPYTIIIbI https://m.edsoo.ru/7f41837c
48 | OOmas xapakTepucTrKa 1eMeHToB I1A- 04.03.2026 | bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/7f41837c
49 | OG6mmas xapakTepucTka 31emMeHToB [1A- 11.03.2026 | Bubmmoreka [IOK
TPYTIIIbI https://m.edsoo.ru/7f41837c
50 | JKecTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS 16.03.2026 | Bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
51 | Ilpakmuueckasa paboma 6. «JKecmxocmo 18.03.2026 | Bubmmoreka [IOK
600bL U cROCOObL €€ https://m.edso0.ru/7f41837¢
ycmpanenusy
52 | AJIOMHHHUI M €ro COeIUHEHUS 23.03.2026 | bubmmoreka I[JOK
https://m.edso0.ru/7f41837c
53 | AJIOMHHHUI K €ro COeIUHEHUS 25.03.2026 | bubmmoreka I[JOK

https://m.edso0.ru/7f41837c¢
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o4

Kene3o u ero coenuHenus

06.04.2026

Bubaunoreka IIOK
https://m.edsoo.ru/7f41837¢c



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

55 | JKeneszo u ero coequHeHus 1 08.04.2026 | bubmmoreka IIOK
https://m.edsoo.ru/7f41837c
56 | Ilpakmuueckasa paboma (. «Pewienue 1 13.04.2026 | Bubmmoreka [IOK
IKCNREPUMEHMATILHBIX https://m.edsoo.ru/7f41837c
3a0ay no meme «Memannbl)
57 | Koppo3us MeTamioB 1 ciocoObl 3alUThl OT 1 15.04.2026 | Bubnmoreka [IOK
Hee https:/m.edso0.ru/7f41837c
58 | Metamisl B mpupose. [lorsitue o 1 20.04.2026 | bubamoreka [JOK
MeTallyprin https://m.edsoo.ru/7f41837c
59 | XuMHYECKHUI COCTaB IJIAHEThI 3eMIIS 1 22.04.2026 | Bbubmmoreka [JOK
https://m.edsoo.ru/7f41837c
60 | OxpaHa OKpYyKaroIIeH Cpesibl OT 1 27.04.2026 | bubamoreka [JOK
XUMHYCCKOT0 3arps3HCHUS https://m.edsoo.ru/7f41837c
61 | BemecrBa 1 29.04.2026 | bubmuoreka IIOK
https://m.edsoo.ru/7f41837c
62 | XumuuecKue peaxkuu 1 04.05.2026 | bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
63 | XumMudeckue peakuuu 1 06.05.2026 | bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
64 | OcHOBBI HEOPraHUUECKON XUMUHU 1 13.05.2026 | Bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
65 | OcHOBBI HEOPTaHNYECKON XUMUHU 1 18.05.2026 | Bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
66 | O6oOeHne 3HAHUH 1 20.05.2026 | Bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
67 | O6oOIIeHNE 3HAHUI 1 25.05.2026 | bubGmoreka IJOK
https://m.edsoo.ru/7f41837c
68 | O0oOeHNe 3HAHUH 1 26.05.2026 | Bubmmoreka [JOK
https://m.edso0.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 67 butmmoreka [JOK

[TPOI'PAMME:

https://m.edsoo.ru/7f41837¢c
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KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbBI

KonTpoabHas padora3a 1-e nosyroaue no xummuu 8 kjace

1. Hau6osnee cCMIIbHO HEMETAJUIMUYECKUE CBOMCTBA BBIPAKEHBI Y:

1) Bomopoaa 3) ¢ropa

2) yraepoaa 4) xucmopona

2. O003HaueHNE N30TONA, B SIIpe KOTOPOTO CoAep KUTcs 8 mpoToHoB u 10 HEHTPOHOB:
1) l;O 3) 2’0

2) 0 4) Y0

3. ATOM XUMHUYECKOT0 JIEMEHTA, 3JIEKTPOHHAsI 000JI0YKa KOTOPOTO COACPKUT 17 31EKTPOHOB:
1) azor 3) xs10p

2) KpeMHHI 4) cepa

4. YeThIpe 3JEKTPOHHBIX CJI05 (IHEPIETUIECKUX YPOBHS) HMEET aTOM:

1) ¢ropa 3) Maruus

2) Kanyst 4) renus

5. [Tapa XUMHYECKUX 3JICMEHTOB, UMCIOLIMX HA BHEITHEM 3JICKTPOHHOM YPOBHE 110 5
JIIEKTPOHOB:

H)NuC 3)Siu P

2)CusSi 4)NuP

6. BepHbl Jin ciieyromne BEICKa3bIBaHUS ?
A. B nepnogax meTansimyeckne CBOMCTBA aTOMOB 3/IEMEHTOB C yBe/IMYEHMEM NOPAAKOBOrO

HOMepa yCUANBALOTCA.

b. B rpynnax HemeTananyeckue CBOMCTBa aTOMOB 3/IEMEHTOB C yBenimyeHnem nopAaaKkoBoro
HOMepa ocnabesator.

1) BepHO TONBKO A 3) BepHO TONBKO b

2) BepHBI 00a CYKICHUSI 4) 00a Cy)KIeHHUS HE BEPHBI
7. AnnotponHast Mou(HUKaIK KUCIOpO/a:

1) rpaput 3) 030H

2) 6enblit pocop 4) anmas

8. ATomy a1eMeHTa, 00pa3yroIeMy IPOCTOE BELECTBO - METAIL, COOTBETCTBYET JIEKTPOHHAs
cxema:

1) +18)2)s)s 3) +3)2)1

2) +15))g)s 4) +8)2)s

9. Macca 3 monb cepoBogopona H,S pasHa:

1)33r 3)34r

2)99r 4)102r

10. BepHbI 11 ciieyroniye BEICKa3bIBaHUS ?

A. Tpy HOPMaIbHbIX YCIOBUAX PTYTb XKUAKAA. B. MMpy HOPMaNbHbLIX YCNOBUAX PTYTb

TBEpPAAA.

1) BepHO TONBKO A 3) BepHO TOJIBKO b

2) BepHBI 00a CYKICHUSI 4) 00a Cy)XJICHHUS HE BEPHBI
OtBernl

MaxkcuMaJbHOE YHCJI0 0a)1710B — 24 faJiia
Cuctema oLeHMBaHWUA PaboThbl:
0-9 6aiIoB — «2» 10-14 6amnoB — «3»
15-20 6amnoB — «4» 21 - 24 6annoB — «5»

OTBETbBI

Yacts 1

| | 1t | 2 [ 3 [ 4 | 5 |6 | r | 8] 9 |10




| Bapuantl |

3




HroroBasi KOHTpoIbHasi padoTa o XUMHUHM 8 KiIacce

Bapuanm 1.
Yacts 1. [Ipu BEINOIHEHUH 3a1aHUI 3TON YacTH BEIOCPUTE OJAWH MPABWIIBHBIN OTBET.

1. K npocTbIM BeliecTBaM OTHOCSTCA:
a) Hepts, ©0) BOAa, B) 30J10TO, T') MUTHEBAs COJA.

2. XUMUYECKHI 2JIEMEHT, B aTOME KOTOPOTO 3JIEKTPOHBI pacTpeIeNieHbI 10 CIosiM Tak 2, 8, 8, 2
HAXOJUTCS B IEPUOINIECKOM CUCTEME:
a) B 4 nmepuoze, 2 rpyIiie moO0OYHOM MOATrpymIe,

0) B 4 mepuoje, 2 rpyIne riIaBHON MOATPYIIIIE,
B) B 3 nepuoze, 5 rpynie riaBHoH noArpymnime,
r) B 3 mepuoae, 5 rpymie no00YHOH MOATpYIIIe.

3. B cepoBomopone HyS u ceprauctoMm raze SO, CTeeHH OKUCIICHHS CEPBl COOTBETCTBEHHO
paBHBL: a) t2u+6, 0)+4u+6, B)-2u+2, T1)-2u-t4.

4. HenonsipHasi KoBaJIeHTHasl CBsI3b 00pa3yeTcs MEX/1y aTOMaMHu:
a) XJIopa u XJiopa, 0) xJ10pa u cephl, B) XJIOpa M BOJIOPO/IA,
T) XJIOpa U HaTpusl.

5. K xMHueckuM sIBICHUSM OTHOCUTCS IIPOLIECC:
a) THUEHHUE ONAaBIIMX JIUCTHEB, 0) naBjIeHNUE MUEITMHOIO BOCKA,

B) HCIIApEHUE CIIUPTA, I') Y4eKaHKa MOHET.

6. Psi1 hopmys, cOCTOSAILINX TONBKO U3 KUCIIOT:
a) NayO, HCI, SO, , 0) CO,, Cl,07, NaOH,
B) HCI, HNO3, H,SO4, 1) K;0, Ba(OH);, KCI.

7. YKa)KI/ITe XHMquCKyIO peaKHI/IIO, KOTOpaSI OTHOCHUTCS K peaKHI/ISIM COCIUHCHUA.
a) 3ch12 + 2Al — 2AICl3 + 3Hg, 0) 4K + O, — 2K;,0,
B) 2KOH+H,S0,—K;»S04+2H-0, r) 2KCIO3 — 2KCI + 30..

8. BepHbl 111 CyXJIeHHs O ITPaBUIaX TEXHUKH O€30MaCHOCTH B IIKOJIbHOW J1abopaTopuu?
A. B naGopartopuu 3ampemniaercsi TporaTb peakTUBbI PyKaMHU.
b. YUToOB! moracuTh miiaMs CIUPTOBKH, CIEIYET €T0 3a1yTh.

a) BEpPHO TOJIEKO A, 0) BEpHO TOJIBKO b, B) BepHBI 00a CyXXaeHus, T) 00a CyKACHUS HEBEPHBI.

9. U3 npensioeHHOTOo MepeyHst BEIIECTB B peakIuio ¢ pactBopoM xiopuaa meau (1) Bcrynarot:
a) Fe, 0) SiOy, B) HCI , r)H,S, 1nm)K;SOs, e) AgNOs.

Bri6eprTe 0TBET C COOTBETCTBYIOIIUM HaOOpOM OYKB:

a)pra, ©0)abx, B)are, T)OBI.

10. s mpurotoBnenus 400r 2% pacTtBopa coi HeOOX0IMMO B3ATh COJIb Maccoi: a) 8t,  0)
4r, B)2r, 1) I10r.



Bapuanr 2.
Yacrs 1. [Ipu BeIMOIHEHUH 3a1aHUI 3TON YaCcTHU BRIOEPUTE OAMH MPABWIBHBINA OTBET.

K CNOXKHbIM BELLLECTBAM OTHOCATCA:
a) MOBapeHHasI COJIb, 0) dochop, B)cepedpo, T) ATFOMHHUH.

1. XuMuuecKHii 3JIEMEHT, B aTOME KOTOPOT'O JICKTPOHBI PacIpe/IeeHBI 10 cliosiM Tak 2, 8, 8, 4
HaxOJHUTCA B IEPUOJUIECKON CUCTEME:
a) B 3 mepuoje, 4 rpyrie No00YHOM MOArpyIIIe,

0) B 4 nepuoje, 4 rpymne ri1aBHON NOATPYIIIIE,
B) B 3 nepuoze, 2 rpynie riaBHoH noArpymnie,
r) B 4 nepuoae, 4 rpymnre noO00YHOH MOATPYIIIIE.

2. B H3SO3 u SO3 cTenienn OKUCIEHUS Cepbl COOTBETCTBEHHO PaBHBL: a) +2 U +6, 0)+4 u +6,
B)-2u+2, 71)-2u-+t4.

3. MonHas cBsA3b 00pa3zyeTcst MKy aTOMaMH:
a) XJ0pa U xJiopa, 0) xJI0pa u cepsl,
B) XJIOpa U BOJOPO/JIa, I') XJ0pa ¥ HaTpHUsL.

4. K ¢pu3nveckuM sIBICHUSM OTHOCHTCS TIPOLIECC:
a) oOpazoBaHMe BOJIBI M3 BOJOPOA M KHCIOPOAa,

0) raimieHue copl YKCycoM,

B) 0Opa3oBaHue 3eIEHOTO HAIETa Ha OPOH30BHIX MAMSITHUKAX,
T') BBICBIXaHHE JTy>KU Ha acanbTe.

5. Paa hopmyn, cocTosiux TOIBKO U3 OCHOBAHHIA:
a) CO, NaOH, SO, 6) NaOH, Ba(OH), , Fe(OH)s,
B) Cl,07, KOH , H,SOy r) K»0, Mg(OH), , ZnO .

6. YKa)KI/ITe XHMquCKyIO peaKHI/IIO, KOTOpaSI OTHOCHUTCSA K peaKHI/ISIM paSHO)KeHI/ISI:
a) Na,O + H,O — 2NaOH, 0) 10Al +3V,05 — 5A1,05 + 6V,
B) 2NaOH+H,S0,—Na,S04+2H,0, r) 2NaNO3; — 2NaNO; + O,

7. BepHbI 1M Cy>KA€HUS O IPaBUIaX TEXHUKH O€30MacCHOCTH B LIKOJIBHOM JJabopaTopuu?
A. B naboparopuu 3anperiaercs nepeiaruBaTh pacTBOp U3 NPOOUPKH 0OOPATHO B HCXOHYIO
CKJISIHKY.

b. IIpu HarpeBanuu NpoOUpKoOEpKATENb 3aKPEILIAIOT B €€ IEHTPaIbHOM YacTH.

a) BEpHO TOJIbKO A, 0) BepHO TObKO b, B) BEpHBI 00a CyKIeHHS, T') 00a Cy>KICH!S HEBEPHBI.
8. U3 mpenokeHHOTo MepeyHs BEIIECTB B PEAKIIUIO C PACTBOPOM CEPHOM KHCIOTHI BCTYMAIOT:
a) Oy, 0) Fe , B) CuO, r) CO;, m)NaCl, e)Al(OH)s.

Bri6eprTe 0TBET C COOTBETCTBYIOIIUM HaOOpOM OYKB:

a) BII, 0) ab, B) are, r) OBe.

9. B 200r Bogsl pactBopuinu S0r conu. KakoBa MaccoBasi 10JIst COJIM B TIOJTY4EeHHOM pacTBope?
a) 25%, 6)20%, B)2%, T)2,5%.
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KonTpoabHas padora 3a 1-e nmosyrogue mo xumun 9 kjace

Bapuanm - 1

1.Ha HpI/IBCI[éHHOM PUCYHKE H3o6pa>KeHa MOACIb aToOMa XUMHYCCKOI'O 3JICMCHTA

1) 12-ro nepuoga VIIA rpymms
2) 2-ro nepuona VIA rpymisl

3) 3-ro nepuona VIA rpymisl

4) 3-ro nepuoaa VIIIA rpymmst

2.B KakoM pay XUMUYECKUX DJIEMEHTOB YCHIMBAIOTCS METAIITMYECKHUE CBOMCTBA
COOTBETCTBYIOIIMX UM MPOCTHIX BEUIECTB?

1) kuciaopoa — GTOp — HEOH

2) KpeMHHiT — cepa — XJIop

3) cenen — cepa — KUCIOPOJ

4) aJrOMUHUI — MarHuii — HaTpUl

3. KoBayieHTHYIO TIOJIIPHYIO CBSI3b UMEET KKI0€ U3 ABYX BEIIECTB
1) oxcun Hatpust U okcun xsopa(VII)



2) OKCHI KpEMHHS U aMMHAK

3) xJ0puaa TUTHS U KUCIOPO.T

4) cepoBOIOPO/I U XJIOP

4.HOJ'IO}KI/ITCJ'IBHYIO CTCIICHb OKUCJICHUA aTOM KHUCJI0pOoga UMECT B COCAMHCHNN
H.O F,0

H,O, Fe;04

5.BemecTBa, popmyisl koTopsix — ZNO u KCl, ABIAIOTCS COOTBETCTBEHHO
1) OCHOBHBIM OKCHJIOM M KHCJIOTOM

2) aM(pOTEPHBIM THAPOKCUIIOM U COJIBIO

3) ampoTepHBIM OKCHIOM H COJIBIO

4) OCHOBHBIM OKCHJIOM U OCHOBaHHEM

6. [Ipu3HaKOM NPOTEKAHHUSI XUMUYECKON PEaKInK MEX/Iy PaCTBOpaMK HUTpaTa cepebdpa U XJIopH-
Ja KaJIbIUA ABJISICTCA

1) BbigeseHME Ta3a 3) pacTBopeHue ocaka

2) oOpa3oBaHUE OCa/IKa 4) nosiBIIiCHHE 3araxa

7.X710p pearupyer ¢

1) a30THO¥ KHCIIOTOI 3) KHCIOpOIOM

2) cysb(haToM aTrOMUHUS 4) OpOMHUIOM KaJbIIHs
8. AmoMuHUI 00pa3yeT cyibdaT aTFOMUHUS TIPU B3aUMOJICHCTBUHU C

1) cepoii 3) CepHHUCTON KUCIOTOU
2) CepHOM KHCIOTOM 4) cepoBOIOPOIOM

9.He pearupyrot Opyr ¢ Ipyrom
1) xJ10p ¥ BOAOPO/I

2) KUCJIOPOJ U KaJTbIIAi 3) a3oT 1 Boza
4) xene3o ¥ cepa

10. Cymma k03(pPUIIMEHTOB B ypaBHEHUH PEAKIIMU MEKy OKCHJIOM KaJIbLIUsS U COJISTHOM
KHMCIJIOTOM paBHA
1)7 3)6

2)5 4)4

11. YcraHOBHUTE COOTBETCTBHE MCKY Ha3BaHMEM BCIICCTBA U p€arcHTaMu, C KOTOPBIMHA 3TO BEC-
mIECTBO MOXKCET B3aHMOﬂCﬁCTBOBaTL.

HasBanne BemecTBa Pearents!
A) Marauit 1 CO,,Na,SO,4
b) okcunp xenesza(ll) 2NaOH, SO3
B) runpoxcun Oapus 3 H»0O, HCI

4 H,SO,, CO

Bapuanm - 2

1.Ha npuBeieHHOM pUCYHKE H300pakeHa MOJIeNIb aToMa
1) maraus
2) KaJbIus

3) nmuTus
4) xamus @




2.B xakoM psly XMMHUECKHX 3JIEMEHTOB YCHJIMBAIOTCA METAJJINUYECKIE CBOMCTBA COOTBETCTBY-
IOIIUX UM MPOCTHIX BEIIECTB?

1) kanuit — HaTPH — JIUTHI

2) cypbMa — MBIIIBSIK — (pochop

3) yriepoa — KpeMHUi — repMaHuii
4) amOMUHHI — KPEMHHH — YIIIepOI

3.BelecTBamu ¢ HOHHOW ¥ KOBAJICHTHOM HEMOJIIPHON CBSI3bIO SBJISIFOTCS COOTBETCTBEHHO
1) xopu HATPHSL ¥ XJIOp

2) BOZOPOJI U XJIOp

3) xnopun meau(Il) u xm0poBoIOPOA

4) BoJa ¥ MarHui

4.MaKCI/IMaJ'IBHy1-O CTCIICHb OKUCJICHUSA XJIOP ITPOABJIACT B COCAMHCHUHA
1) KCIO, 3) CCl,
2) KClI 4) AICl;

5.Bemecta, hopmysbl kotopbix — Al,O3 1 NaNOs, SBISFOTCS COOTBETCTBEHHO
1) OCHOBHBIM OKCHJIOM U KHCIIOTOM

2) aM(pOTEPHBIM THAPOKCUIOM U COJIBIO

3) ampoTepHBIM OKCHIOM H COJIBIO

4) 0OCHOBHBIM OKCHJIOM U OCHOBAaHHEM

6. BzaumogeiictBue pactopa cyibdara meau(Il) ¢ xene30M OTHOCUTCS K PEaKIisiM
1) 3amerenus 3) oOmMeHa
2) coeMHEHUsI 4) paznoxeHus

7. XKenezo pearupyer ¢
1) XJIOpUIOM KaJTbIIHsI

2) 6pomom 3) oKCHIOM HATPUS

8. Bogopox pearupyer ¢ 4) TUAPOKCUIOM HATPHUS
1) mepio

2) oxcunom meu(1D) 3) cynbdarom memu(1l)

4) runpoxcuom meau(1l)

9. He pearupytot apyr ¢ Ipyrom
1) xmop u BOJOpPOT

2) KUCJIOPOJI U KaJTbIIAI 3) a3oT 1 BozIA
4) xene30 u cepa

10. Cymma k03(pPHUIIMEHTOB B ypaBHEHUH PEAKLIUU MEKIY ATIOMHUHUEM U COJSIHOM KHUCIOTOM
paBHa
1)7

2)9
3) 11

4) 13



11. YcraHOBUTE COOTBETCTBUE MCXKY Ha3BaAaHUEM BCIICCTBA U pCarcHTaMu, C KOTOPbIMUA 3TO BC-
I€CTBO MOXKET BSaHMOﬂeﬁCTBOBaTB

Hazpanue BemiecTBa Pearentnr

A) cepa 1 CO,,Na;SO4 (p-p)

b) oxcun nuHka 2NaOH, P,0Os

B) xmopu amoMuHMS 3 AgNO3, KOH (p-p)
4 H2804(K), Oz

OTBeTHI HAa KOHTPOJBHYIO paboTy

BapuanT 1 Bapuant 2
1 |2 1 |1

2 |4 2 |3

3 |2 3 |1

4 13 4 11

5 |3 5 |3

6 |2 6 |1

7 |4 7 |2

8 |2 8 |2

9 |3 9 |3
10 | 2 10 | 4
11 | 341 11 | 423




JIucT BHEeCeHHSI H3MEHEeHU

Ne Hara Jara Tema Cnoco6 PexBU3UTHI
n/n no no KOPPEKTHPOBKH JAOKyYMEHTa,
yYpOKa IVIAHY daxry KOTOPbIM
3aKpeIuieHo
U3MeHeHHe
«PaccMoTpeHo» «CornacoBano»
PykoBogutens MO 3amMecTuTeNnb AUpeKTopa no YP
MBOY — OOIII Nel5 n. Bocxox
I""".CyxopydeHko

IIporokon Ne 1
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