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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBjieHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOM MpPOTrpaMMbl OCHOBHOTO OOILEro
obpasoBanusi, npenacrapieHHbx B ®I'OC 00O, a Takke Ha OCHOBE (eaepalibHON pabodeil mporpaMMbl
BOCIIMTAHUS U C YYETOM KOHLIENLMHU IpenojaBaHus yuyeOHOro nmpeaMera «XUMHsS» B 00pa30BaTENIbHbBIX
opranuzanusax Poccuiickoit @enepanum.

[TporpammMa mo XuMHuH Aa€T MPEICTaBICHUE O LENsAX, O0IMEeH cTpaTeruu 00y4YeHUs, BOCHIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU Y4YeOHOrO IMpeaMeTa, YCTaHABIMBAET 0053aTelbHOE MPEeIMETHOEe
coJiep)KaHue, MpeaycMaTpUBaeT paclpesielieHUe ero Mo KjaccaM M CTPYKTYpUpPOBaHHUE IO paszeiaMm U
TeMaM MpOrpamMMbl MO XHMHH, OINpEAENseT KOJIWYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU
COJIEp’KaHusl, PEKOMEHAYEMYIO IIOCIEN0BATEIIbHOCTh M3YyUYEHUS XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKU Y4eOHOro IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0yyarouuxcs,
oTpeneNnseT BO3MOXXHOCTH MpeAMeTa ISl peain3alud TpeOOBaHMM K pe3ysibTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeNbHOIl MpPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynapTaraM OOy4YeHHs XMMUU Ha YpOBHE LieJIel M3y4YeHHs IpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJIbHON 1€ATEIHbHOCTH 00YUaIOLIErocs 0 OCBOCHUIO yUeOHOTO COIeP KAHMUS.

3HaHWE XUMHH CIY)KUT OCHOBOH Uit (pOpMHUPOBaHHMS MHPOBO33pEHHS OOYydaromIerocsi, €ro
NPEJCTaBICHU O MaTepHalbHOM €JMHCTBE MHpPA, BAXHYIO pOJIb HrparoT (OopMUpYEeMble XUMHEU
IPEJICTaBICHUS O B3aUMOIIPEBPAILIEHUSIX YHEPTUU U 00 3BOJIOIMH BEILIECTB B IPUPOJIE, O MYTIX PELLICHUS
[I100aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTreTHUECKOM, MUILEBON U
9KOJIOTMYECKOM 0e30n1acHOCTH, POOJIEM 3paBOOXPAHEHUS.

W3ydyenue Xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Uil CaMOpa3BUTHS M (OPMHPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ o01Iel u (yHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHHE MBIIUICHUS! U TBOPUECKUX CITIOCOOHOCTEH 00yUarOMIMUXCsi, HABBIKOB
UX CaMOCTOSITENIbHON y4eOHOUM IesTeNbHOCTH, KCIEPUMEHTANbHBIX U HCCIEI0BATENbCKUX YMEHHU,
HEOOXOIMMBIX KaK B MIOBCETHEBHOM JKMU3HU, TaK U B MPO(HECCHOHAIBHOM eI TEeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAAa Ha
€MHCTBO MPHUPOJbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B ()OPMHUPOBAHMM €CTECTBEHHO-
HAYYHOUW IPaMOTHOCTH O0yUaIOIIUXCS;

Croco0CTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHHUS K €CTECTBEHHO-HAayYHbIM 3HAHUSIM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMUYECKOe 00pa3oBaHie 00yUaromIUXCsl.

JlanHble HampaBieHUs B OOYYCHUH XUMHU 00ECTICUMBAIOTCSA CHEIU(UKON COJEPKaHUS yIeOHOTO
npeaMeTa, KOTOPBIA SBISETCS MeJarorniecky alaiTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKU XUMHUH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OIIEro o0pa3oBaHUs OpPUEHTUPOBAH HA OCBOEHHE
00yJarouMMHUCS CHUCTEMBbl TIEPBOHAYAIBHBIX TOHATUM XUMHH, OCHOB HEOPTaHMYECKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHUH OPTaHUYECKOU XUMUHU.

CrtpyKTypa colepkaHus MporpamMmbl 10 XMMHUHM cOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0Aa K
e€ nzydyeHnro. ConeprkaHnue CKIIabIBAETCA U3 CUCTEMBI IMIOHATUN O XMMHUYECKOM DJIEMEHTE U BEILIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHM30BaHbI M0 MPUHIUILY
NOCJIE0BATENBHOIO PA3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUYECKUX MIPECTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;

— MpeCTaBIEHUI 00 MEKTPOIUTHIECKOM TUCCOIMALIMYU BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUSI PACCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKH MOTYYEHHBIX U OCMBICIEHHBIX
(dakToB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHSI K APYTOMY, BBITIONHSS (DYHKIIUN OOBICHEHUS
U MPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U IMOJIy4eHUs
M3y4aeMbIX BELIECTB.

OcBoeHHe mporpaMMbl MO XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HAy4YHOM KApTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOUN MPUPO/bI, [IEHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAHHUIO U METOJaM MO3HAaHUS B Hayke. l3ydyeHune XMMHUM TPOUCXOAMUT C MPUBIECYEHHEM



3HAaHUHM U3 paHee M3yUYCHHBIX y4eOHbIX mpeameroB: «Okpykaromuid Mupy», «buonmorus. 5—7 kimacce» u
«®Dusuka. 7 Kimace».

[lpy wW3y4YeHUM XUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHWN OCHOB XMMHYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI0 €CTECTBO3HAHHUSA, MPAKTHUYECKOW [EATEIbHOCTH 4YEJIOBEKa M KaK OJHOrO H3
KOMITOHEHTOB MHPOBOM KyJIbTYpHl. 3ajadya y4eOHOro HpeaMeTa COCTOMT B (POPMHUPOBAHUHU CHUCTEMBI
XMMHUYECKMX 3HAaHMH — BaXKHEHIIMX (AaKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX IOJIOKECHUH,
JOCTYITHBIX 000OLICHUH MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAayKd, B NPUOOIICHWH K HAYYHBIM
METO/aM IO3HaHMs IPU HU3YYEHUHU BEIIECTB U XUMHMUYECKUX peakiuil, B (OPMHUPOBAHUU U Pa3BUTHU
MIO3HABATEJIbHBIX YMEHUH W UX NPUMEHEHHWU B Y4eOHO-ITO3HABATENBHON M y4eOHO-HCCIIE0BATENbCKOM
NesITeIbHOCTH, OCBOCHUHU IIPAaBUII O€3011aCHOI0 OOpAIlIEHUs C BELIECTBAMU B IIOBCEIHEBHOMN JKU3HH.

[Tpu u3yyeHnn XMMUHM HA YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHMs BaKHOE 3HAYEHUE MPHOOpENn
TaKHE LEJH, KaK:

— (OpMHpOBaHHE WHTEIJICKTYAIbHO pa3BUTONW JIMYHOCTH, TOTOBOM K €aM00Opa3oBaHUIO,
COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO pELICHUH, CHOCOOHOW ajanTupoBaThCsl K OBICTPO
MEHSIOLIUMCS YCIIOBUSM JKU3HU;

— HAalpaBJIEHHOCTb OOyYeHUs Ha CHUCTEMaTHYecKoe MpHoOlIeHHe oOyyaromuxcs K
CaMOCTOSITEJIbHOW I103HABATEIbHON JIEATENIBHOCTH, HAy4YHbIM METOJaM II03HaHUs, (OPMHUPYIOLIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— ofecrneyeHue yCIOBHUH, CHOCOOCTBYIOUIMX  HPUOOPETEHHIO  OOYYaloLIUMHCS  OIbITa
pa3HOOOpa3HOW JIeATENbHOCTH, IIO3HAHHWSA M CAMOIO3HAHMS, KJIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAaUCHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue obmel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH U OLIEHUBATh SIBJIICHUS OKPYKAIOIEro MUPA, UCIIOJIb3Ys 3HAHUSI U OIBIT, 1OJIyYEeHHbIE
IpU U3YYEHUU XUMUH, NPUMEHSTh UX IPU PEUICHUH IpOoOJieM B IMOBCEAHEBHOM JKU3HM U TPYIOBOMH
JESTEIILHOCTH;

— (dopmupoBaHHe Yy 0O0yYaroIIMXCS TYMaHUCTUYECKMX OTHOLICHWM, IMOHUMaHHUS LEHHOCTU
XMMHUYECKHX 3HAHUH Ul BBIPAOOTKU 3KOJIOTMYECKU I11eJIeCO00Pa3HOro MOBEJACHUS B OBITY M TPYJIOBOM
JIEATEIbHOCTH B LEISIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAKOLIEH IPUPOJTHON CPEMBL;

— pa3BUTHE MOTHBALlUU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAaHUIO Ha
OCHOBE YCBOEHHS OOILEYEIOBEYECKUX LIEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Npoduis u
HalpaBJIEHHOCTH JlalbHEHIIIEro 00y4YeHusI.

OOmiee ymciO 4YacoB, OTBEAEHHBIX IS H3Y4YEHHs] XMMHMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflelnto), B 9 kinacce — 68 gacoB (2
yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XUMUUM B KM3HHM 4YeJIOBEKA. XUMHS B CHCTEME HayK. Tena M BEUIECTBA.
®du3nueckue CBOMCTBA BeHIECTB. ArperaTHoe cOoCTosiHME BemiecTB. [IoHsTHE O MeTonax MO3HaHUs B
xuMud. Yuctele BenecTBa U cmecu. CrocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XMUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JeMEHTOB. [IpocTeie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHas Mmacca. MaccoBas
JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemectBa. Monbs. MomnspHas macca. B3anMoOCBsA3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €UHHUII BelecTBa. PacuéTsl o Gpopmynam XUMUYECKHX COETUHEHUI.

@u3nyecKkue U XUMUYECKUE SIBICHUSA. XUMHMUECKas peakuusi U €€ NpU3HAKU. 3aKOH COXpaHEHUs
Macchl BelIecTB. XuMHUYeckue ypaBHeHus. Kiaccudukamuss XUMHYECKUX peakuuid (COeaMHEHUs,
pa3NoKeHusl, 3aMENICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMUYECKOH TOCY/I0M, TpaBUIaMu padOThI B JIAOOPATOPUU M pUEMaMu 0OpaeHHs
¢ InabopaTopHbiM 00OpyJOBaHHEM, H3y4YeHHE U omnucaHue (U3NYECKUX CBOHCTB 0OpPa3IoB
HEOpPraHMYECKUX BEIIECTB, HaOMoaeHHe (u3nmuecknx (IUIaBJICHHWE BOCKA, TAasHUE JIbJA, PAaCTHpPaHHUE
caxapa B CTyIKe, KUIIEHHE U KOHJICHCAIUs BOJbl) 1 XUMUYECKHX (TOPEHUE CBEYH, TPOKAIMBAHNE MEIHON
IPOBOJIOKH, B3aWMOJICHCTBHE MeJa C KHUCIOTOH) SIBICHWI, HAONIONEHHE W ONUCAHWE TPU3HAKOB
MPOTEKAaHUsI XUMUYECKUX peakIuii (pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapusi, paznoxxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJICHCTBUE JKeJie3a C PAaCTBOPOM COJIU
meau (1), uzydyenue crocoOoB pasfeneHus cMeceil: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHKE, BhIIAPUBAHUE,
TUCTHIUISIMS, XpoMaTorpadusi, MPOBEACHUE OYMCTKU IOBAPEHHOH CONM, HAOIIOJEHHWE W ONHCAaHUE
pEe3yabTAaTOB MPOBEIEHHUS ONBITA, WUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHHWsS MAacChl, CO3JaHUE Mojenel
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

BaskHeiilue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3znyxa. Kucimopoa — anemMeHT U nmpocToe BemiecTBo. Haxoxnenue
KHUCITIOpOJIa B MPUPOJE, PU3NUECKUE U XUMHUUECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciaopona. CrocoObl MOIy4YeHHUS KHUCIOpoJa B JIabopaTOpUU U MPOMBIIIIEHHOCTH. Kpyrosopot
Kkuciopoja B mpupojie. O30H — amioTpornHas MoaupuKaius KUCIOpo/a.

TemoBoil  3p¢deKkT XUMHUYECKOM  peakuuH, TEPMOXUMHUYECKHE ypaBHEHHUS, DOK30- U
SHJOTEPMHUUYECKHE peaKkUMU. TOIUIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/1yXad, YCHUJIEHHE MapHUKOBOIO
s dexra, pazpyiieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocroe BemiectBo. HaxoskaeHue Bojopoaa B mpupoje, (husnyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oayueHHs. KucioTs! u comiu.

MossipHblil 00bEM ra30B. Pacy€rbl 1o XUMHUUECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BoJbl. Bosa kak pactBoputens. PactBopsl. HackllieHHbIE M1 HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpuMOCTH BemiecTB B BoJe. MaccoBasi J0Js BELIECTBA B pacTBOpe. XUMHUYECKUE
cBoiictBa Boapl. OcHOBaHuUS. Poib pacTBOpPOB B MpUpOJEe M B KU3HU ueioBeka. KpyroBopoT Bojabl B
npupoje. 3arpsi3HeHUE NMPUPOIHBIX BOJ. OXpaHa v OUMCTKA TPUPOIHBIX BOJ.

Knaccudukammst  Heopranmyeckux  coemuHeHuid.  Oxcunbl.  Krnaccudukanus — OKCHIOB:
cojeoOpa3zyromue (OCHOBHBIE, KHCIOTHBIE, amM{QoOTepHble) U Hecojeobpasyromue. HomeHnkmnarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuaoB.

OcHoBanwms. Knaccudukanusi ocHOBaHMIA: METOYN W HEPACTBOPUMBIC OCHOBaHUsA. HoMeHKmaTypa
OCHOBaHUU. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMi1. [lomyueHne oCHOBaHUM.

Kucnoter. Knaccudukarus kucnotr. HomeHnknarypa kucinot. @usndeckre U1 XMMHYECKHEe CBOWCTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. [Tonydyenue kucnor.

Conu. Homenknarypa coneil. @usnueckne 1 XuMU4yeckue cBorcTsa coinell. [lonydyenue coneil.

I'eneTndeckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.



Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/CICHUE COJEpXKaHHWs KHUCIOpoJa B BO3JAyXe, IOJy4YeHHE, COOHMpaHHe,
pacrno3HaBaHHe U MU3yuyeHUE CBOMCTB KHCIIOpOAa, HAOII0JeHHE B3aMMOCHCTBHS BEIIECTB C KUCIOPOJIOM
U YCJIOBHSI BOSHUKHOBEHHUS U MPEKpaIleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
ONKMCAaHHWE WX CBOICTB, MOJy4YeHHE, COOMpaHUE, pACllO3HABaHWE U H3Y4YEHHE CBOWMCTB BOJIOpPOJA
(ropenne), B3aumopeiicTBue Bogopoaa ¢ okcuaom Meau  (II)  (Bo3amMoOkHO — ucmosib30BaHUE
BUJICOMATEPHUAIIOB), HaOJII0IeHnEe 00Pa3IOB BEIIECTB KOJIMUYECTBOM 1 MOJIb, HCCIIeJOBaHHE OCOOEHHOCTEN
pacTBOpPEHHUS BEILIECTB C PA3IM4YHOM PACTBOPUMOCTBHIO, NPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOMN
MacCcOBOH J10Jiel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTallaMy (HATPUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), MCCIEN0BAaHUE OOpa3LOB HEOPraHMYECKUX BELIECTB
pa3IMYHBIX KJIACCOB, HAOIOJCHHE U3MEHEHHSI OKPACKH MHAMKATOPOB B PAacTBOpPAx KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeicteus okcuga meau (ll) ¢ pactBopom cepHOM KHMCIOTBI, KMCIOT C METaJUIAMH,
peaklMii HeNTpaau3alum, NoJy4eHHe HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJHOIO METajlla JpyruM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 33a4 10 TeMe «BakHel1ne Kinaccbl HEOPraHu4eCKUX
COCTUHEHUNY.

Hepuoauveckuii 3axkoH u Ilepumoamyeckasi cucrema xumuyeckux yiemenros /I, H.
Menpesneesa. CtpoeHue aToMoB. XuMHYecKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHBIE
peakuuu

[lepBble MOMBITKH KiIaccU(PUKAIMM XUMHYECKUX 3JeMEeHTOB. [loHATHE O Tpymnmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METAUIbl, TAJIOT€Hbl, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U TUAPOKCUIBI.

Ilepnonnueckuil 3akoH. llepnoguyeckas cucrema xumumyeckux sieMeHTtoB [I. M. MeHnneneesa.
Kopotkonepuoanas u anuuHonepuoaHas ¢popmel [leprnoaudeckoid CUCTEMbI XUMUYECKUX 3J€MEHTOB /1.
N. Menneneesa. Ilepuoaer u rpynmnsl. @PU3MYECKUN CMBICI NOPAJIKOBOIO HOMEpPA, HOMEPOB Iepruoaa U
CPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX szep. M3otombl. DnexTpoHbl. CTpo€HHE 3IIEKTPOHHBIX
obosiouek atromoB mepBbix 20 xumuueckux aneMeHToB llepumomnueckoit cucremsr [[. 1. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa IO €ro mnojoxxkeHuro B Ilepmommueckon cucreme [[. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTrOMOB XHUMHUYECKHMX D3JIEMEHTOB, METAUIMYECKUX MU
HEMETAJUIMYECKUX CBOWCTB IO IPYIIIaM U EPUOJIaM.

3nauenue Ilepuoanueckoro 3axoHa u Ilepuoanyeckoil CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [. . MenneneeB — y4€HbIN U Tpak1aHNH.

Xumndeckasi cBsi3b. KoBasieHTHast (MOJsipHAsh W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIHLHOCTH
XUMHYECKHX 3JIeMEHTOB. VloHHas1 CBSI3b.

Crenenp okxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKHCIeHUs U
BOCCTaHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3yueHne oOpa3lloB BELIECTB METAJIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THUAPOKCHJA LIMHKA C
pacTBOpaMu KHUCJIOT M ILIENO0Yel, MPOBEJCHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEINIbHBIX peakIfii (ropeHue, peakliuu pa3iokeHus, COeIMHEHNS).

Mescnpedmemnnie ceasu

Peanuszanus MEXNpeAMETHBIX CBA3CH NpPU U3yYEHWU XMMHH B § KJIacce OCYLIECTBIIIETCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHM, TaK U MOHSATHH, SBJISIOIIMXCS CUCTEMHBIMU
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO01re ecTeCTBEHHO-HAYUYHbIE TOHITHS: HAYYHbIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaIN3, CHHTE3,
KJaccuuKanus, MepuoANYHOCTb, HAOIIOAEHUE, HSKCHEPUMEHT, MOJECIUPOBaHHE, M3MEpEHHE, MOJENb,
SIBJICHUE.

®dusnka: MaTepusi, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, NU30TOIbI, PalHOAKTUBHOCTbD,
MOJIEKYJa, JJIEKTPUYECKUN 3apsj, BEIIeCTBO, TeNO0, O00BEM, arperaTHOE€ COCTOSHUE BElIeCTBa, ras,
¢u3nUecKre BeTUUHHBI, €IMHUIIBI U3MEPEHHSI, KOCMOC, TUIaHEThI, 3BE3/1b1, CoNHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaANbl, TOPHbIE MOPOIBI, IOJE3HBIE HCKOMAeMBbIE,
TOILJINBO, BOJHBIE PECYPCHI.



9 KIIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux snemeHToB J[. M. Menneneena.
CrpoeHue atoMoB. 3aKOHOMEPHOCTM B H3MEHEHMM CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, KallUsl, KalbUUsi M HMX COCAUHEHUHM B COOTBETCTBHUM C IIOJIO)KEHHUEM HIIEMEHTOB B
[Iepronnueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCA K  pa3MYHbIM  KJjlaccaM HEOPraHMYECKUX COEIMHEHUH, TIE€HETUYeCKass CBs3b
HEOPraHWYECKHUX BELIECTB.

Knaccugpukamuss XMMHYECKMX pEaKIMHA 10 pPa3IMYHbIM TNpU3HaKaM (IO YHUCIy M COCTaBy
YYaCTBYIOIIMX B PEaKIHUHU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, MO HU3MEHEHUIO CTENEHEH OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, II0 OOpaTUMOCTH, II0 YYacTHUIO KaTaju3aropa). JK30- U DHIAOTEPMUYECKUE
peaklny, TEePMOXUMHYECKUE YPABHEHHUS.

[Tonsatue o ckopocTH xuMmHueckoi peaknuu. [lonsrne 00 00paTUMBIX W HEOOpPATHMBIX
XUMUYECKUX peakuusax. [[oHATHE O TOMOre€HHBIX M TE€TEepOreHHbIX peakuusax. [loHsTme o karamuse.
[lonsiTne o XmMuyeckoM paBHOBecuU. DakKTOphl, BIUAIOIIME HA CKOPOCTh XMMUYECKOW pEaKkUUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH,  DJEKTPOHHBI  OalmaHC  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIbHOM peakuuu. COCTaBI€HHE YPABHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN C
UCTIOJIE30BaHUEM METOJIa AIEKTPOHHOTO OajaHca.

Teopust 37IEKTPOIUTUUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAIMK BEIIECTB C Pa3jIMYHbIMU BUAAMHM XUMUYECKOW cBsi3u. CTeneHb AMCCOLUAINH.
CunpHbI€ U Cl1a0ble JIEKTPOIIUTHL.

Peaknmu wnoHHOTO OOMEHa. YCIIOBHS TPOTEKAaHHs] pPEAKIMH HOHHOTO OOMEHa, IOJHBIE W
COKpall€HHblE HMOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHUCIOT, OCHOBAaHMW M COJEd B CBETE
MPEACTABICHUN 00 SJEKTPOIUTUYECKON nuccoruanuu. KadectBeHHble peaknuu Ha uMoHBL [loHsatue o
TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHMYECKUX BELIECTB — METAIJIOB U
HeMeTaJUIoB (rpadura M anmasa), CIOXKHBIX BELIECTB (XJIOpHJa HATpUsl), UCCIEJOBAaHUE 3aBUCUMOCTU
CKOPOCTM  XUMHMUYECKOW peakUud OT  BO3ACHUCTBUS  pa3lIMYHbIX  (PAKTOPOB,  HCCIIEIOBaHUE
3JIEKTPONPOBOJHOCTH PAaCTBOPOB BEIIECTB, MpOLECCa IUCCOLUMALMUA KHUCIOT, IIEJIOoYed M CoJed
(BO3MOKHO HCHOJB30BaHHWE BHUIEO MATEpUAIOB), MPOBEAECHUE OMBITOB, WIIIOCTPUPYIOMIMX MPHU3HAKH
MPOTEKaHUsl peaKkIuii MOHHOTOo oOMeHa (oOpa3oBaHME OCaJKa, BBIJEICHUE ra3a, 0O0pa3OBaHHUE BOJIBI),
OTIBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUi (TOpeHHe, peakluu
pa3ioKeHusl, COEIMHEHUs), PACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peaxkiuil Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/ad.

HemeTa/ibl U X coeJUHEHHS

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHH
okucienusd. CTpoeHne U puU3nYecKue CBOWCTBA MPOCTHIX BEIIECTB — I'ajJOT€HOB. XUMUYECKUE CBOMCTBA
Ha NpuMepe xJjopa (B3auMoJieicTBUE ¢ MeTaJUIaM1, HeMeTallJIaMH, 11eino4aMu). XiaopoBoaopol. ComsHast
KHCJIOTa, XMMHWYECKHE CBOWCTBA, IIOJy4€HHUE, NMpHUMEHeHHue. [[eficTBHE XJlopa M XJIOPOBOJIOPOJA Ha
OpraHM3M 4YejioBeKka. BakHelIne XJI0pUabl U UX HAXOKIEHHUE B IIPUPOJE.

OO6mas xapakTepuctuka 1eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbBIC
crernieHu okucineHus. CTpoeHne U (U3MYECKHE CBOMCTBA NMPOCTHIX BEIIECTB — KHCIOPOJa M CEphl.
AnnoTtponHbie MOAU(MUKAIIMKA KHCIOPOJa W Cepbl. XHWMHUYECKHEe CBOMCTBa cepbl. CepoBoaopon,
CTpoeHue, (u3nyeckne M XUMHUYeckue cBOHCTBa. OKCHIBI cepbl KaK MPEICTaBUTENN KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHe CBOWCTBa (0OIIMe Kak IMpeJCTaBUTENs Kiacca
KUCJIOT U crenuduueckue). XUMUYECKUE PpEeakIUH, JIeXkKallle B OCHOBE MPOMBIIUIEHHOTO Ccrocoda
MOJTYYEeHHUSI CEpHOM KHUCIOTHI. [IpumMeHenue cepHoil KUCIOThI. CONM CEpPHOM KHUCIOThI, KaYECTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ coelMHEHUH B Mpupojae. XUMHUYECKOe 3arps3HEeHne
OKpYXaroIlel cpelnbl COCAMHEHUSIMH cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB),
CHOCOOBI €ro NMpe10TBpaIIEeHUS.



OO6mas xapaktepuctuka smeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIC
CTETIEHU OKHUCIEHHs. A30T, paclpoCTpaHeHHE B NpUpoie, (PHU3MUECKHe W XUMHUYECKHE CBOWCTBA.
KpyroBopor aszora B mpupoae. AMMHAK, €ro (U3MUYECKHE U XUMHUYCCKHE CBOMCTBA, MOJYyYCHHE W
npuMeHenrne. Comu aMMOHMS, WX (HU3MUECKHME M XUMHUYECKHE CBOMCTBA, NMpuMeHeHHne. KadecTBeHHas
peakiusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ mojlyueHue, (PU3nYecKue M XMMUYECKUE CBOWCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT U crneuupuyeckue). Vcmonap3oBaHWe HHUTPATOB U COJEH
aMMOHHSI B KauyeCTBE MMHEPAIbHBIX yA0OpeHuil. XHUMHUYECKOE 3arpsi3HEHUE OKpY’Kalollel cpeabl
COCMHEHUSIMU a30Ta (KUCIIOTHBIC JOXKIW, 3arps3HEHHWE BO3AyxXa, MOYBBI U BogoémoB). dDocdop,
ajutoTpornable Moaudukanuu Gocdopa, duzndeckue U xumudeckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kucinora, Gpuuveckre U XMMHYECKHUE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocharo B
KayecTBE MUHEPAIbHBIX YA00pEHUH.

OO0mas xapakrepuctuka 31eMeHToB |V A-rpynmnsl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIC
CTETNEeHH OKHUCIIEHUS. YTIIEPO/, alIOTPONHbIe MOAU(PUKALIMY, pACIPOCTPAaHEHHE B MpUPOJE, hr3HUecKue
U XHMUYecKHue cBoiicTBa. Ancopbuums. Kpyrosopor yrieponma B mpupoge. OKcuisl yriepoja, HX
dusznyeckne M XMMHYECKHE CBOMCTBa, ACHCTBHE HA >KUMBBIE OPraHU3MBbI, MOJyY€HHWE U MPHUMEHEHHUE.
OKojorudeckue npodsieMsl, cBsi3aHHbIe ¢ okcuoM yriepona (1V), runoresa riiod6asbHOr0 NOTEIUIEHUS
KJIUMaTa, NapHUKOBBIN 3 (deKT. YroapHas KUCIOTa U €€ coyd, UX (PU3NUecKre U XMMHYECKHEe CBOWCTBA,
nojiyueHue u npumeHenue. KauectBeHHas peakuus Ha kapOoHaT-voHBI. Vcnonb3oBaHue kKapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIHCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHWYECKUX BEILIECTBAX KAaK O COEIUMHEHUSAX yriepoaa (MeTaH,
9TaH, STUJICH, alleTUIICH, 3TaHOJI, TIIMIEPUH, YKCYCHas KucioTa). [[pupogHbie HCTOYHUKH YTIIEBOIOPOIOB
(yromp, TpUPOAHBIA Ta3, HEPTh), MPOMYKTHl HX mepepaboTku (OeH3MH), WX poib B OBITY H
NPOMBINUICHHOCTH. [loHATHE O OMOIOTHYECKH BaXKHBIX BEIECTBAX: KHpax, OelKax, yrieBojax — U UX
pOJIu B )KM3HU ueoBeKa. MaTepruaabHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢gusnyeckue M XMMUYECKUE CBOMCTBa, MoilyueHue U mnpumeHeHue. CoeauHEeHUS
KpemHusi B mnpupozae. OO6mue mnpexacraBieHuss o0 okcuae kpemHust (IV) UM KpeMHUEBOM KHUCIIOTE.
Cunukatel, UX UCHOJb30BAaHUE B OBITY, B MPOMBILIUICHHOCTH. BaxkHeilue cTpouTensHble MaTepuabl:
KepaMHuKa, CTEeKJIO, IeMeHT, OeroH, kene300eTtoH. [Ipobiempl 0€30MacCHOTO  HCIIOJIB30BAHUS
CTPOUTENbHBIX MATEPUAJIOB B IOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumMenm:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHOM KHCIOTBI, IpPOBEIEHHE
KaUeCTBEHHBIX pEaKUUid Ha XJIOPUA-UOHBl W HAOJIIOJEHHE TPU3HAKOB HUX MPOTEKAHMS, OIBITHI,
oTpakaromue (uU3NYecKMe W XHMMHUYECKHE CBOWCTBA TaJOr€HOB M HX COCIMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEpPHANIOB), O3HAKOMJIEHME C o00pasllaMd XJOpPUAOB  (TaJIOTEHU[OB),
O3HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeJUHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHHUE BUAECOMATEPHUAIIOB),
HaOJII0/IeHUe Tpoliecca OOYIJIMBaHMS caxapa IMOJA JeHCTBHEM KOHIEHTPUPOBAHHON CEPHON KHUCIOTHI,
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBIeHHON CepHOM KUCIIOTHI, IPOBEJCHUE KaYeCTBEHHON peakluu Ha
cyib(daT-uoH U HaONIOICHHWE TpU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBOWCTBAMU
a3oTa, Gocdopa n UX coeAUHEHUH (BO3MOXKHO HCHOJIB30BAHHUE BHIEOMATEPUANIOB), 00pa3llaMu a30THBIX
u (ochopHbIX ymoOpeHui, moiaydeHue, coOMpaHHe, pacliO3HABAaHWE W HM3YyUYCHHE CBOICTB aMMHaKa,
IpOBE/IEHUE KadeCTBEHHBIX pEaKklUMi Ha HMOH aMMOHHMS U (ocdaT-uOH U H3y4YEeHUE MPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI € MeAblo  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3yUYEHUE MOJETeH KpUCTAJUIMYECKHX PElETOK aiMasa, rpadura,
¢yiepeHa, 03HaKOMJIEHUE C MPOLIECCOM a1COPOLIMU pAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM IpPOTHBOra3a, MojydeHue, coOupaHue, paclio3HaBaHUE M U3yYEHHE CBOICTB YIJIEKHCIIOTO
ra3a, IpoOBEJCHHE KAUeCTBEHHBIX peaklUWid Ha KapOOHAT M CUIIMKAT-MOHBI M M3yYeHUE MPHU3HAKOB HUX
OPOTEKaHMs,  O3HAKOMJIEHHE C  MPOJYKUMEH  CHJIMKAaTHOM  IMPOMBIIUIEHHOCTH,  pelleHHe
9KCIIEPUMEHTANIBHBIX 3a7a4u 1o TeMe «BakHele HeMeTalbl U UX COeTUHEHUSY.

MeTanbl M MX COeIMHEHHUSs

OOmass XapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HX TIOJIOKEHUS B
[lepnoauueckoii cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenus atomoB. CTpoeHHE
MeTaJlIoB. MeTandeckasi CBA3b M METaUIMYecKas KpUCTalIndyecKas pemeTka. DIeKTPOXUMHUYECKUN
psn HampsbkeHUH MetaiioB. DHU3MUECKME M XMMHYECKHE CBoicTBa MeramioB. OOmme crnocoObl
nojlydyeHus: MetauioB. [loHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UH.
CmnaBsl (CTaltb, YyTYH, JIOPAIIOMUHUM, OpOH3a) M X MPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.



[Ilenounbie Metambl: TosnokeHue B Ilepuoguueckoil cucreme XuMHYeckux siemeHToB J[. .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUE B npupoje. dusnueckre 1 XMMHUUECKHE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). OKCUIbI U THAPOKCUIBI HATpUsl U Kanus. [I[ppuMeHeHne MeT0YHbIX METallIoB
Y UX COEIUHEHHUIA.

[[{erouHO3€eMeNnbHBIE METAIBl MArHUW W KalbLui: moJjiokeHwe B llepuonnueckoin cucreme
xuMHu4eckux 3yeMeHToB [. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXOXKJICHUE B Ipupoae. Duznueckue
U XUMHYECKHE CBOMCTBA MarHus M Kajiblus. Baxueimme coennHeHus KanblLus (OKCHUI, THAPOKCHI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Anmomunuii: nonoxkenue B [lepronnueckoit cucreme xumuueckux snemeHToB [[. Y. Menneneena,
CTPOCHHME aToMa, HaxoXJeHue B mpupoje. Du3HMUecKHe U XUMUYECKHE CBOMCTBA aATIOMHUHUSL.
AMdoTepHbIe cCBONCTBA OKCHIA U TUIPOKCUIA ATTFOMUHHUSL.

Kene3o: nonoxenue B Ilepuoanueckoit cucreme xummyeckux snemeHToB . M. Menneneena,
CTPOCHHME aTOMa, HaxoXKJeHue B npupoae. dusznueckue MU XMMHUUYECKHE CBOMCTBa kene3a. OKCuabl,
ruapokcuabl u conu xenesa (1) u sxenesa (11l), ux cocras, cBolicTBa U MOJTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMd METaUIOB M CIUIABOB, MX (U3NYCCKUMHU CBOWCTBAMHU, HU3YUYCHHE
pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KajJbIlMsg M HATpUsl C BOJOW (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOpEHUs jKelne3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAaHUE BHIEOMATEPUAIOB), IPU3HAKOB MPOTEKAHUsI KAY€CTBEHHBIX PEAKIUMi HAa MOHBI: MarHus,
KaJIbIIMS, aTlOMUHMS, ITMHKa, xene3a (1) u xxenesza (111), menu (I1), HaGarOIEHME W ONIMCAHKUE TTPOLIECCOB
OKpalllMBaHUs IUIAaMEHM HMOHAMHM  HATpUs, Kajdusg MW  Kajdblusd (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIeJOBaHHEe aM(OTEPHBIX CBOIMCTB TUAPOKCHIA aTIOMUHUS U TUAPOKCUIA LIMHKA,
pelIeHue KCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHe1me MeTamibl U UX COSTUHEHUSD.

XuMHSA U OKpY/KaKOLIas cpeaa

BemiectBa u Matepuanbsl B IOBCEIHEBHOM JKM3HU YesloBeKa. be3onacHoe MCIoib30BaHUE BEIIECTB
U XUMUYECKUX peakuuit B ObITy. [lepBas momols npu XMMHUECKUX 0KOTaX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyXKaromend cpeasl (MpefesibHas JOIMyCTUMAasi KOHIIEHTpaIus
BenlecTs, gainee — [1/IK). Ponp XxuMuu B penieHuu 3K0J0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4deHue o0pa3ioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUabl).

Mescnpedmemnnie ceasu

Peanuzanus MexnpenMeTHBIX CBA3€H NPH M3YYEHMH XMMHHM B 9 Kiacce OCYIIECTBIISIETCS 4epes
WCIIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U TTOHATHH, SABJISFONINXCS CHCTEMHBIMU
JUISL OTJIETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAyYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHATIU3, CHHTE3,
KIaccu(UKalus, MepUOAUYHOCTb, HAOIIOJEHHE, SKCIIEPUMEHT, MOJAEIHUPOBAHUE, M3MEPEHHUE, MOJEIb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPUAIIHI.

®du3nka: Matrepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOMbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, OJJICKTPUYECKUU 3aps]l, MPOBOJHUKH, TOJYMPOBOAHUKU, ITUIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TelO, OO0BEM, arperaTHOe COCTOSHHWE BeIIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTbD,
KpUCTAJUTMUECKasi peméTKa, CIUIaBbl, (PU3WYECKUE BEJIMYMHBI, CAWHHIIBI HU3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

buonorust: ¢gorocunres, apixaHue, Ouocdepa, >KocUcTeMa, MHHEpalbHbIE YI0OpEeHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHBIE MOPOJbI, IOJIE3HBIE HCKOMAEeMbIe,
TOIUITMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE Pe3yJIbTaThl OCBOCHMS IPOTrPAMMbl OCHOBHOI'O 00LIEro 00pa3oBaHUsl JOCTUTAIOTCS B
Xxo7ie OOy4YeHHs XHMHUH B €IUHCTBE Y4YeOHOW M BOCHHUTATENBHON AEATEIBHOCTH B COOTBETCTBUH C
TPaJIULUOHHBIMU POCCUHCKAMHU COLMOKYJBTYPHBIMH M  JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH,
NPUHATHIMU B OOILECTBE MPaBHJIAMH U HOPMaMH MTOBEICHHS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHA U COLIMATM3ALMH 00yUaIOIIUXCSL.

JIMYHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
IO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIBITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM 4HCIIE B
YacTHU:

1)naTpuoTHYeCKOro BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U Hay4YHOMY
HACJIe/INI0, IOHUMaHMs 3HaYeHUsl XMMUYECKOM HAayKU B )KM3HHM COBPEMEHHOI'O OOILIECTBA, CIIOCOOHOCTH
BJIAJCTh JOCTOBEPHOM MH(OpPMALMEH O TMEpeloBBIX JOCTIIKEHUSX U OTKPBITHSAX MHPOBOH H
OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHbBIX 3HAaHUAX 00 YCTpoicTBE MHUpa U OOIIECTBa;

2)rpaaaHCKOro BOCIIUTAHMS:

IIPEJICTABICHNS O COLIMAJIBHBIX HOPMAax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOILIEHUHN B KOJUIEKTHBE,
KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOH, Yy4eOHOMCCIIEIOBATEIbCKOM,
TBOPYECKON U IPYTUX BUAAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIIbHOCTH
IpU BBINOJIHEHUM Y4YeOHbIX, IO3HABATEJbHBIX 3a/a4, BBIIOJHEHUM XHUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/IaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAaHMIO M B3aUMOIIOMOILIM B IIPOLECCE 3TOM
y4eOHOW N1eATeIbHOCTH, TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHHE M IOCTYIKU CBOMX TOBApHUILEH C
NO3ULMY HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUMN IIOCTYIKOB;

3)11eHHOCTH HAYYHOI'O IO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XMMHYECKOM pEakLUUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABJISAIOLIME OCHOBY I IOHMMaHUs CYLUIHOCTU Hay4YHOMU
KapTUHBl MHUpPA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS HPUPOABI, B3aUMOCBS3AX
YeJlIoBeKa ¢ IIPUPOIHON cpesioil, 0 posiv XMMHHM B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MIO3HABaTEJIbHbIE MOTHBBI, HAlPaBJIEHHbIE HA MOJyYE€HHE HOBBIX 3HaHUH MO XUMHH, HEOOXOAUMBIE
JUIsl OObsICHEHMsI HaOJI0JaeMbIX TMPOLIECCOB U  SBJIEHWH, IO3HABaTENbHON, HMH(YOPMALIMOHHOW H
YUTATENIbCKOM KyJIbTYphl, B TOM YHCII€ HABBIKOB CaMOCTOSTEIbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIIPaBOYHOM JIMTEPATYPOH, JOCTYITHBIMU TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHI0O M TIO3HAHUIO, JI0003HATEIbHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TMPOCKTHONW U MCCIENOBATEIbCKONW JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIEM;

4)dopMupoBaHMS KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >XKM3HH, OTBETCTBEHHOT'O OTHOLIEHMS K CBOEMY 3/10pPOBBIO, YCTAaHOBKH Ha
3/10pOBbIl 00pa3 >KM3HHU, OCO3HAHWE MOCJIEICTBUN M HENPUSTHE BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
QJIKOT0JIsl, HAPKOTUKOB, KypeHHs1), HEOOXOAMMOCTH COOJIOACHUS MPaBUl O€30MMacCHOCTH NMPU OOpalleHNH
C XUMUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5)TpynoBOro BoCnuTAHMA:

MHTEpPEC K MPAKTHUECKOMY M3yUEHHUIO Mpodeccuii 1 TpyAa pa3InyHOro pojia, yBaKeHUE K TPYAY U
pe3yJibTaTaM TPYIOBOM JEATEIBHOCTH, B TOM UYHMCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHHUH IO
XUMHH, OCO3HAHHBIM BHIOOP HWHAMBHUAYAJIbHON TPACKTOPUHU TPOJNOJDKEHUS 00pa3oBaHUs C YUETOM
JUYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yCHEenHOW Mpo(eCcCHOHATBHON JCSITEIPHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHUW, TOTOBHOCTH
a/IalITUPOBAThCs B MPO(ECcCHOHANBHOI cpee;

6)3K0JI0THYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH IIefieco00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e CyllecTBOBaHHS, MOHMMAaHHUE IIEHHOCTH 3/I0pOBOro M Oe3omacHoro o0Opas3a »KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY M TCHUXHMYECKOMY 3[0pPOBbIO, OCO3HAHHE LEHHOCTH



coOuro/ieHHsI TpaBuWiI OE30MacHOTO MOBEICHHs NpU paboTe C BEIIeCTBAMH, a TaKKe B CHUTYaIHsX,
YTPOJKAIOIUX 310POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH TPHUMEHATh 3HAHMA, TOJNyYaeMble NPU M3YYCHUH XUMHH, A pEIleHus 3ajaad,
CBS3aHHBIX C OKPYXKAIOILIEH NPUPOSHON CPENOH, AJISA IOBBIIIEHUS YPOBHS JKOJOTMYECKOU KYJIBTYPBI,
OCO3HAHMS TJIOOATBHOTO XapakTepa HKOJOTHYECKUX MpOoOJIeM M IyTed HX PEIeHHs IOCPEICTBOM
METOJOB XUMHH, JKOJOIMYECKOrO MBILIUICHUS, YMEHHS DPYKOBOACTBOBATHCA UM B II03HABATEIBHOW,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB  BBIICNIAIOT 3HAYMMbIE s (OPMHPOBAHUSA
MHUPOBO33PEHUS OOIEHAYYHbIC MMOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUIOTe3a, (PaKT, cucreMa, mporecc,
9KCHEPUMEHT M JIpyroe.), KOTOpbIE MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAY4HbIX YYEOHBIX NpeaMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUH M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O HEIOCTHOW HAYYHOM
KapTUHE MHpa, U YyHHUBepcajlbHble Yy4eOHble JEHCTBHMsS (IIO3HABaTElIbHbIE, KOMMYHHUKATUBHBIE,
peryJsTHUBHBIE), KOTOpble oO0OecrneurnBaloT (HOPMUPOBAHME TOTOBHOCTH K  CaMOCTOATEIBHOMY
IUTAHUPOBAHMIO U OCYILLECTBICHUIO YU€OHOH 1A TeIbHOCTH.

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

ba3zoBble Jioru4eckue AeiicTBusA:

YMEHHUsI HMCIOJIB30BaTh INPUEMBI JIOTUYECKOI'O MBIIUICHUS NPU OCBOCHHMM 3HAHMN: PAaCKpbIBaTh
CMBICJI XUMHYECKUX HOHATUH (BBIAENATh UX XapaKTepHblE MPHU3HAKH, YCTaHABIMBAaTh B3aUMOCBA3b C
JPYTMMH TOHSATHSIMH), HUCIOJb30BaTh IOHATUSA Ui OOBSCHEHUS OTIENbHBIX (PAKTOB U SBICHU,
BBIOMPATh OCHOBAHUS M KPUTEPUU JJIsl KJIACCU(PUKALMM XMMUYECKUX BEIECTB U XMMHUYECKHX PEaKLuH,
YCTaHABJIMBATh HPUYMHHO-CJIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMHM H3Y4YEHMs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, II0 aHAJIOI'MH), J1eJIaTh BBIBOJIbI U 3aKIIIOUECHUS;

YMEHHE MPUMEHATh B IIpoLlecCe IO3HAHWUA NOHATUS (IpEeIMETHblE M MEeTalnpeIMETHbBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yEMbIE B XMMUHU, IPE0OPa30BbIBATH HIMPOKO IPUMEHSIEMbIE
B XMMHMH MOJIEJIbHBIE MIPEJICTABICHUSI — XUMUUYECKUN 3HAaK (CMMBOJI JIEMEHTA), XUMHUUecKas (popmyna u
YpaBHEHHE XUMMUYECKOW pEaKIMU — IpU PELIeHUH y4eOHO-T03HABaTEIbHBIX 3a/ad, ¢ Yy4ETOM 3THX
MOJICJIBHBIX IPEACTABICHUN BBIABIATE M XAPAKTEPHU30BaTh CYLIECTBEHHBIC IIPU3HAKUA H3Yy4aeMbIX
O00BEKTOB — XMMHUYECKHMX BEIECTB W XHMHYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEACTBEHHBIE CBSI3HM U IPOTUBOPEUYUS B U3yYaEMBbIX IIPOLECCAX U SBICHUSIX.

ba3oBble Hcciien0BaTeIbCKUE NeHCTBHA !

YMEHHE HCIIOJIb30BATh IOCTABJICHHBIE BOIIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHHUS, A TAKXKE B
KayecTBE OCHOBBI Il (OPMHMPOBAHUS THUIOTE3bl IO TPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMbIX
CyXICHU;

npuoOpeTeHre OMmbITa IO [JIAHUPOBAHUIO, OPraHM3ALMU U  TMPOBEJCHHUIO YUEHHUECKUX
SKCIIEPUMEHTOB, yMEHHE HaONI0AaTh 3a XOJOM IIPOILIECCa, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro
pe3yabTar, (OpMyIMpPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yiabTaTaM HPOBEIEHHOIO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O POJEIaHHON padoTe.

Padora ¢ naopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHBIX BUIOB U (hopm
IpEeCTaBICHUS, MOJIyYaeMyI0 M3 pa3HbIX MCTOYHHUKOB (HAyYHO-TOMYJIIpHAs JIMTEpaTypa XUMHUYECKOTO
coJIep’KaHusl, CIIpaBOYHbIE TTOcOOUsI, pecypchl HTepHETa), KpUTUUECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIINIO;

yMEHHE TPUMEHATh Pa3IUYHbIE METOAbl W 3alpochl MPU IMOUCKE W oTOOpe MHPOpMAlUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JUIS BBIMOJHEHUS YYeOHBIX M I103HABATEIbHBIX 33134
onpeAenéHHOr0 THIA, MNpUOOpPETeHHE OmblTa B O0JIACTH  HCMOJNb30BaHUS  HMH(POPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMH, OBIAJACHUE KYJIbTYpOH AaKTUBHOIO WCIIOJIb30BAHUS Pa3IUYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIILHO BbIOMpaTh ONTHMaIbHYIO (OpMY MpeJCcTaBiIeHUs MHPOpMALUU U
WITIOCTPUPOBATh pelIaeMble 3a7aydl HECIOXKHBIMU CXEMaMH, JIuarpaMMami, ApYyruMH (opMamu
rpaguKu U UX KOMOUHAITUSIMU,

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh B MPOLIECCEe YUeOHOH U UCCIIE0BATEIBCKOM 1eITETbHOCTH
UH(GOpPMALIMI0O O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sIiiCTBa M TpaHCHOPTa Ha COCTOSHUE
OKpPY’KaIOILEeH IPUPOJIHOMN CPEIBI.



KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJ¢ Auayiora u (WJIKM) JUCKYCCHH) IO CYIIECTBY O00CYyXIaeMoii
TeMbI, ((OPMYJIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOJIHEHHUSI IPEATIOKEHHOM 3a/1a4;

YMEHHS TPEACTABISATh MOTYYCHHBIC PE3ylbTaThl MMO3HABATEIHHOW JAESATETBHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeJaTh IPE3EHTAIMI0 PE3yJbTAaTOB BBINOJIHEHUS XHUMHUYECKOrO HSKCIEPHUMEHTa
(;1TabopatopHOTrO OMBITAa, JTAOOPATOPHOH pPabOTBI MO HCCICIOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
MIPOCKTA);

YMEHHS y4eOHOTO0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW II03HABATEIHHOU W
UCCJIEIOBATENILCKOM JEATEIbHOCTH MPHU PEHICHUHM BO3HUKAIOMIMX MPOoOJieM Ha OCHOBE yuéTa OOHIMX
WHTEPECOB U COTJIAaCOBaHMS TO3UIMHI (OOCYXKICHHsS, OOMEH MHEHUSMH, «MO3TOBBIC INTYPMBD,
KOOpJMHAILIMSI COBMECTHBIX JIEHCTBUM, OMNpEeJesieHne KPUTEPHEB IO OILIEHKE KayecTBa BBIMOJIHEHHOU
paboTEl U ApyTHE).

PeryasiTuBHble yHHBepcaJibHbIe YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPENesaTh LeTH JeATSIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBAaTh M MPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTh, BbIOMpaTh Hambousee
3¢ (deKTUBHBIE CTIOCOOBI PEIIeHUsT YUeOHBIX U TIO3HABATEIbHBIX 337124, CAMOCTOSTEILHO COCTABISATh WIN
KOPPEKTUPOBATh MPEJIOKEHHBIN allfOPUTM JACUCTBUI MPU BHIMOIHEHUH 33JaHUN ¢ YYETOM MOTyYEHUs
HOBBIX 3HAHUK 00 W3y4aeMbIX OOBEKTaxX — BEHIECTBAX U PEAKIHSX, OIECHUBATH COOTBETCTBHE
MOJyYeHHOTO pe3yJbTaTa 3asBICHHOW II€NH, YMEHHUE HCIIOJIb30BaTh M aHAIM3HPOBATh KOHTEKCTHI,
npeJiaraéMble B yCJIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIbTATHBI
B cocraBe npeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO 0053aTEIBLHOTO COJIEPIKaHUs, YCTAHOBIEHHOTO
JTaHHOU (enepanbHON pabouelt mporpaMMon, BBIIEISIFOT: OCBOCHHBIC O0YUYaAIONTUMUCS HAyYHBIC 3HAHWS,
YMEHHS U CTIocoObI IeHCTBUH, crienuduueckue Ui NpeAMETHON obnactu «XuMHUsD, BUABI ASSITEIbHOCTU
10 TOJyYEHHIO HOBOTO 3HAHUS, €0 MHTEPIpETaluH, MPeoOpa3oOBaHUIO W MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K xoHny oOydeHusi B 8 kjacce mpeaMeTHble pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxkaTh CGOPMHUPOBAHHOCTD Y 00Y4AIOLIUXCH YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUNA: aTOM, MOJIEKYJa, XUMHUUECKUI 3JIEMEHT,
IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECHh (OAHOPOJHAS U HEOJHOPOJIHAsS), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHasi U MOJIEKYJIsipHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAS
Macca, MaccoBasl JOJS XUMHYECKOIO 3JIeMEHTa B COEAMHEHHM, MOJISIPHBI O00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHME, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas
peakuus, KiaccupuKalys peakuuid: peaklUuu COEIUHEHUs, PEaKIMH Pa3JIoKEHUs, peaKuu
3aMelIeHus], peakliui 0OMEeHa, 3K30- U YHJIOTEPMUUYECKHE PeaKIMy, TeIIoBoi 3 dext peakuuu,
A7IpO aToma, 3JIEKTPOHHBIN CJION aroma, aTOMHasi OpOUTaib, pauyc aToMa, XUMHUECKasl CBA3b,
MOJISIPHAST M HETOJSIpHAasi KOBAJIEHTHAsl CBA3b, MOHHAsl CBS3b, MOH, KAaTHUOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

® WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH W MPUMEHSATH 3TU MOHSATHS
MIPU ONKMCAHHMM BEIIECTB U UX MPEBPAIICHUI;

® UCMOJb30BATh XMMHUYECKYIO CHMBOJIUKY JJISi COCTaBiE€HHUS (OpMyJ BELIECTB U ypaBHEHHH
XUMUYECKUX PEaKLUid;

e OMNpeneNsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHHSX, CTETIEHb OKHCIICHUS
AIIEMEHTOB B OWHApHBIX COEAUHEHHUAX, NMPUHAIIC)KHOCTh BEIIECTB K OMPEIENIEHHOMY KJaccy
coequHeHUN 10 ¢opMynaM, BHUJ XHUMHUYECKOW CBs3uM (KOBAJIGHTHAas M WOHHAas) B
HEOPraHMYECKUX COEMHEHUSX;

e packpbiBaTh cMbicn Ilepuogmueckoro 3akona [J[. WM. MeHnneneeBa: JI€MOHCTPUPOBATh
NOHMMAHHE NIEPUOANYECKOMN 3aBUCUMOCTH CBOWCTB XMMHMUECKUX DJIEMEHTOB OT UX IOJIOKEHUS
B [lepuonnueckoil cucteme, 3aKOHOB COXpPaHEHHsS] MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOrajpo;

® ONUCBHIBAaTh U XapaKTepu3oBaTh Tabmuunyio Gopmy [leproamueckoil cHUCTEMBl XUMHYECKUX
AIIEMEHTOB: pa3Nuyarh MOHATHS «IJIaBHas noarpynna (A-rpynmna)» U «noOouyHas MOJArpymmna



(b-rpynma)», Manble U OOJbIINE MEPUOJBI, COOTHOCUTH O00O3HAYEHMS, KOTOpPBHIE HMEIOTCS B
tabnuie «lleprnognyeckas cuctema xumudeckux siaemeHToB JI. . MenneneeBa» ¢ 4uCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB M 3apsl sijpa, oOluee
YHCJIO 3JIEKTPOHOB U paclpeeIeHUe UX 0 JIEKTPOHHBIM CJI0sIM);

KJIaccu(puIUpOBaTh XUMHUUECKUE IEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKUE PEaKI1H
(10 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEILECTB, 10 TEINIOBOMY 3D (DEKTY);
XapaKTepu3oBaTh (OMMCHIBATh) OOLIME XUMHUYECKHUE CBOWCTBA BEILECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJAsl  ONMCAaHUE IPUMEPAMU  MOJIEKYJISIPHBIX ~ YPAaBHEHHUH  COOTBETCTBYIOLIMX
XUMHUUYECKHUX PEaKIIN;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HUX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUM B Pa3IMUHbIX YCIOBUSIX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO Macchl BELECTB, MAacCOBYIO JOJIO
XMMHUYECKOI0 3JeMeHTa o (opMyJie COEIUHEHHUsS, MacCOBYIO JOJIO BELIECTBA B PACTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaklvi;

IPUMEHSTh OCHOBHBIE OIIEPALlUU MBICIUTEIBHON AESITENbHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHUE,
00o011eH1e, CUCTEMAaTH3alMI0, KIacCU(UKALUIO, BBISIBICHUE TPUYMHHO-CIICICTBEHHbBIX CBS3EH
— JUIsl U3YYEHUsI CBOMCTB BEIIECTB M XMMMUECKHUX PEaKIUil, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUS — HaOJIOJEHUE, HW3MEPEHUEe, MOJEIUPOBAHUE, OHKCHEPUMEHT (peasibHbli U
MBICJICHHBIN);

CJIEZIOBATh MPaBHUJIaM IOJIH30BAHUS XMMHUYECKOU MOCYA0H 1 1a00paTOPHBEIM 000pYyI0BaHUEM, &
TaKXe MpaBujiaM 0OpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMU IO BHINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OIpPEAeJEHHOW MaccoBOW moiel
pPacTBOPEHHOIO BEIECTBA, IUIAHUPOBaTbL M MPOBOJAUTH XUMHYECKHE 3SKCIEPUMEHTHI I10
pacro3HaBaHMUIO PACTBOPOB IIEJOYEH M KUCIOT C TIOMOLIbI0 HMHIUKATOPOB (JIAKMYC,
denondrazent, METUIOPAHX U APYTHE).

K kxonHnmy oOyuenusi B 9 kiacce mpeaMeTHble pe3y/bTaTbl Ha 0a30BOM YPOBHE [10JKHbI
oTpakaTh cGOPMHPOBAHHOCTD Y 00y4arOIIUXCH YMEHMIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX MOHSATUN: XUMUYECKUN AJIIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTUOH, AaHWOH, TMPOCTOE  BEUIECTBO, CIIOXKHOE  BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKUCIEHWS, XWMHUUYECKas peaklusi, XUMHYECKas CBS3b,
TerI0BOM 3(h(PeKT peakiuu, MoJib, MOJSIPHBIN 00BEM, PacTBOP, NMEKTPOIUTHI, HEIJIECKTPOIHTEHI,
AIIEKTPOJINTUYECKAs] JTUCCOLIMALIMSA, PEaKIMM HOHHOro OOMEHa, KaTajau3aTop, XHMUYECKOe
paBHOBecHe, OOpaTHMble U HeOOpaTHUMbIE pPEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHWE W BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHUECKasl CBSA3b (KOBAJIEHTHAs, HOHHAS, METAJUTMUECKast), KpUCTaJUIMYECKas
pemérka, KOppO3Wsl METAJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOH pEaKIUH, MpPeaesbHO
nonyctumas koHueHntpauus [1/1K Bemectsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUNH U MPUMEHSTh 3TH TOHATUA
TP ONHMCAHHUH BEIIECTB U MX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJI€HHsS (OpMyJ BEIIECTB M ypaBHEHUU
XUMHYECKHUX PEAKLINN;

OTIPENIETISATh BAJIEHTHOCTh W CTEMEHb OKHUCICHHWS XUMHYECKHX 3JIEMEHTOB B COCIWHEHMSIX
pPa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEAUHEHUN IO
dbopmynam, BUJT XUMHUYECKOHN CBSI3U (KOBaJIEHTHAsI, MOHHAS, METAJUTMUECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3apsj MOHA MO0 XUMUYECKOW (popmyre, XxapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmbich Ilepuonnueckoro 3akona J[. M. MenpaeneeBa M JI€MOHCTPHPOBATh €r0
MOHMMAaHUE: OMUCBHIBATh M XapaKTepu3oBaTh TaOnmuuHyio ¢opmy [leproamdeckoit cucTemsl
XUMHYECKHUX AJIEMEHTOB: pa3linyaTh MOHATHUS «IJaBHas noArpymmna (A-rpymnmna)» U «noboyHas
noarpynna (b-rpynma)», mansie U OoNblIMe TEPUOIBI, COOTHOCHTH 0003HAYEHHS, KOTOPHIC
UMEIOTCS B TEPUOAMYECKON TabiuIle, C YKUCIOBBIMU XapaKTEPUCTHKAaMH CTPOEHHUS aTOMOB
XUMHUYECKHX 2JIEMEHTOB (COCTaB M 3apsij sAapa, o0Iiee YUCIIO AIMEKTPOHOB U paclpeesieHue ux
M0 DJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHME 3aKOHOMEPHOCTH B HW3MEHEHWH CBOWCTB



AJIEMEHTOB M UX COCIMHEHMM B IMpejenax MajblX NEPHOJOB U TJIABHBIX MOATPYHN C YYETOM
CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUUECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIeCTBa, XUMUUECKUE peaKluu
(Mo 4yHMCclly M COCTaBy Y4YacTBYIOIIMX B pEaKLUUU BELIECTB, MO TeEIJIoBOMYy 3(deKTy, Mo
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME M Crenu(pUUEecCKre XUMUYECKHE CBOMCTBA MPOCTHIX H
CJIOHBIX BEIIECTB, MOATBEPXkAast ONKMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

COCTaBJIAITh YPaBHEHUS 3JIEKTPOIUTUUECKON TUCCOLMALUU KUCIIOT, ENI04YEH U COJIeH, IOJIHbIE
U COKpalmEHHbIE ypaBHEHUS  peakuuid HOHHOro oOMeHa, YpaBHEHHUS  peaKIuii,
NOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXIY BELIECTBAMHM pa3IMYHbIX
KJIACCOB;

pacKpblBaTh  CYHIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PeaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH ITPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCHTEIBHYIO MOJEKYJISAPHYIO M MOJSPHYIO MAacchl BEIECTB, MAacCCOBYIO JOIIO
XUMHYECKOTO 3JeMeHTa Mo (opMyJie COCIMHEHHUS, MAacCOBYIO JOJIO BEHIECTBA B PAacTBOPE,
MPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKOM PEaKIiu;

coOiroAaTh MpaBuiia MOJIb30BAHUS XMMHUYECKON MOCy10i 1 1ab0paTopHBIM 000pyI0BaHUEM, a
TaKXe MpaBuia oOpalieHnus ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMH I10 BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB IO IMOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

IPOBOAMTH pEaKLUUHu, MOATBEP)KIAIOIIME KAueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOpUI-, OpoMuUA-, HOaUA-, KapOoHaT-, ocdar-, cuimkar-,
cynb(dar-, THIPOKCHA-UOHBI, KATUOHBl AaMMOHHUS ¥ HOHBl H3YYCHHBIX METAIJIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTEIBHON JAESITENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHre, CUCTEeMATHU3AIINIO, BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBS3€H — IS U3Y4YCHHS
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIUil, €CTeCTBEHHO-HAy4HbIE METOJbl IO3HAHUS —
HaOII0/IeHUE, U3MEpPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuyecTBo 4acos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NPOTrPaMMbI
Bcero = KonTpoabHbIe IpakTHYecKue (uu¢posbie)
padoThI padoThI o0pa3oBaTeJIbHbIEPeCYPChI
Paznesn 1.1lepBoHavaibHbIeXUMHUYECKHETTOHATHSA
11 XuMUS — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK
' MPAaKTHYECKOW JISSITEIbHOCTH YeJIOBEKa https://m.edso00.ru/7f41837c
bubmmoreka [IOK
1.2 BeiectBa 1 XUMHYECKHE PEAKIINU 15 1 https://m.edso00.ru/7f41837c
HUroro mo paznemy 20
Pa3znen 2.BaxkHeliniue npeacTaBUTe I HEOPraHUYECKHX BelllECTB
bubmunorexa LIOK
2.1 Boznyx. Kucnopoa. Ilorsatue 06 okcumax 6 1 https://m.eds00.ru/7f41837¢
bubmunorexa LIOK
2.2 Bonopon. [TonsTre o KucaoTax u Cosx 8 1 https://m.edso0.ru/7f41837¢
butmmoreka [IOK
2.3 Bopa. Pacteopsl. [ToHsTHE 00 OCHOBaHUSAX 5 1 1 https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIACChI HEOPTaHUYECKUX 11 1 1 bu6imoreka [IOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paszpen 3.1lepunoauyecknii 3axkoH u llepuoanyeckasi cucreMa XUMHYECKHUX

OKHCIUTETBLHO-BOCCTAHOBUTEIbHbIEPEAKIIUN
ITepuonnueckuii 3axoH u llepuoanydeckas

asemenTOB [I. U. MenneneeBa. CTpoeHneaTOMOB. XHUMHYECKASACBA3D.

3.1 cucTemMa XMMUYecKux 3neMenToB [[. U 7 bubamorera LOK
' T https://m.edsoo.ru/7f41837c
MenpeneeBa. CtpoeHueaToma
32 Xumudeckas cBs3b. OKUCIUTEIBHO- 8 1 bu6nmoreka IJOK
' BOCCTaHOBUTEILHBIC PEAKIIUN https://m.edsoo.ru/7f41837¢c
butmmoreka [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
O000111eH1E U CHUCTEMATU3alMs 3HAHUI 3 2 butmmoreka [IOK
ITpoMeKyTOUYHast aTTeCTAIUs https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 5
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9 KUIIACC

HaumeHnoBanue pa3aejoB M TEM MPOrPaMMbI
Ne i/l pasi porp

Pa3nen 1.BeiiecTBO M XUMHYeCKHE PeaKIHU

KoanuecTtBouacoB

Bcero ‘ KoHTposbHbIe padoThI

IIpakTH4eckue padoThl

yekTpoHHBIE (LM (PPOBLIE)
o0pa3oBaTeJibHBIE Pecypchl

11 [ToBTOpeHwue u yriryOneHre 3HaHU OCHOBHBIX 5 1 bubmmorexa [IOK
' paszesoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIUi 4 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUcCOnralnsl. XUMUUECKUE 9 1 1 Bubmuorexa LIOK
' peakivy B pacTBOpax https://m.eds00.ru/7f41a636
HUroro mo paznemy 18
Pa3nen 2.HemeTasjibl M UX COeTMHEHUSI
21 OO01mas XxapakTepUCTHKa XUMHUUECKHUX 3JICMCHTOB 4 1 bubnuoreka [IOK
' VIIA-rpynmsl. "anoresst https://m.edsoo.ru/7f41a636
29 OO01mas XxapakTepUCTHKa XUMHUUECKHUX 3JICMCHTORB 7 bubnuoreka [IOK
' VIA-rpynmsl. Cepa u e€coeiMHeHNUS https://m.edso00.ru/7f41a636
23 OO01mas XxapakTepUCTHKa XUMHUUECKUX 3JICMCHTOR 7 1 bubnunoreka [IOK
' VA-rpynmsl. A30T, hocdop ¥ UX COSTHHEHUS https://m.edso00.ru/7f41a636
24 OO1m1as xapakTepuCTHKa XUMUYECKUX JIEMEHTOB 8 1 5 Bbubnuorexa LIOK
' IVA-rpynmsl. Yrinepon 1 KpeMHHH U UX COSANHEHUS https://m.edso00.ru/7f41a636
Hroro no pasaeny 26
Paszpnen 3.MeTa/uibl M MX COeIMHEHHUS
. bubmoreka IIOK
31 Obupe croficTsa MeTAILIOR 3 https://m.edsoo.ru/7f41a636
. Bubmuorexa LIOK
3.2 Baxkueiimime MeTaIIbl M UX COEIUHEHMS 15 1 2 https://m.edsoo.ru/7f41a636
Hroro no pasaeny 18
Pa3nesa 4. XumMus M OKpyKaUas cpena
4.1 BenectBa u MaTepuabl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' H puai . https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 3
. Bubnmnoreka [IOK
O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHUIA. 3 1 https://m.eds00.ru/7f412636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 7
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8 KUIACC

IHOYPOYHOE IIVTAHUPOBAHUE

KoauuecTBO 9acoB

Ne Hara DJIeKTpPOHHbIe Hu(pOBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 [Ipenmer xumuu. Poiab XuMuu B KU3HU 1 bubmuoreka [JOK
yesnoBeka. Tena u BelecTra 02.09.2024  https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METO/IaX TO3HAHUS B XUMHUHU 1 bubmorexa HOK
A 04.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 1a0bopaTOpUH U MPUEMBI OOpAILICHHS C 1 1 bubnnorexa [IOK
PATOPHH 1P pam 09.00.2024 https://m.edsoo.ru/ffod23dc
1a00paTOPHBIM 000PYI0BAaHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bubmuorexa [JOK
pazzieneHusi cMecen 11.09.2024  https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceit 1 1 bubnnorexka [JOK
(Ha mpuMepe OYMCTKH MTOBAPEHHOM COJIN)» 16.09.2024  https://m.edsoo.ru/ff0d28c8
bu6nmoreka [JOK
A 1
6 TOMBIL H MOJICKY IR 18.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKUX JIEMEHTOB 23.09.2024  https://m.edsoo.ru/ff0d2be8
8 [IpocThie U c0XXHBIE BEllleCTBa 1 bubmorexa [JOK
P B 25.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOCYUYCHUE 1 bubmorexa [JOK
YVPHOSY 30.09.2024  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyia. BaneHTHOCTh aTOMOB 1 bubmmorexa [JOK
My 02.10.2024  https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JICMECHTOB
11 OtHocuTenbHas atoMHast Mmacca. OTHOCUTENbHAS 1 bubnnoreka [HOK
MOJIEKYJIIpHas Macca 07.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHUYECKOTO dJIeMEHTa B 1 bubmuorexa [JOK
COETMHCHUU 09.10.2024 https://m.edsoo.ru/ff0d350c
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bub6mmoreka [IOK

13 KonuyectBo BemecTBa. Moabs. MosnsipHas Macca 14.10.2024 httos://m.edsoo.ru/ff0d5230
14 ®usnuecKkue 1 XUMHUECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuyecKas peakius 16.10.2024 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCiOBHsI IPOTEKAHUSI XUMUYECKHUX bubnuoreka [IOK
peakiui 21.10.2024 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacCChl BEILIECTB. bubnnoreka [HOK
XUMHYECKUE YpaBHEHUS 23.10.2024  https://m.edsoo.ru/ff0d3b88
17 Brrunicnenus KonnyecTBa, Macchl BELIECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKHUX PEaKLUN 06.11.2024  https://m.edsoo.ru/ff0d5708
18 Kraccupukanus XUMHYECKUX PeaKIHid bubnunoreka [JOK
(coenuHEHMSI, Pa3I0KESHHSI, 3aMCIIICHUS, OOMEHA) 11.11.2024  https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIONEIUCT. bubnuoreka [IOK
O00011IeHNE U CUCTEMATHU3AIUI3HAHUIA 13.11.2024 https://m.edsoo.ru/ff0d40c4
20 KonTposbnas padora Nel no teme «BemecrBa bubnnorexka [JOK
U XUMHYECKHEe peaKkuum» 18.11.2024 https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmecsk razos. CocTaB Bo3ayxa.
21 Knci};xo —M BJII;I\I;GHTBI/I T OZTI(B): BGIIYG):(CTBO bubmorexa HOK
PO P B ’ 20.11.2024  https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKkue U XUMUUECKHE CBONCTBA KUCIOPOa
22 (peakuuu oxucnenus, ropeaue). [lonarue 00 bubmmorexa LIOK
peartt > TOPEHHE). 25.11.2024  https://m.edsoo.ru/ff0d4614
OKCHJIaxX
93 CriocoOsI MoTy4eHHs KHCTIOpO/ia B JTa00opaTOpuu bubnuotexa [JOK
Y IIPOMBILIUIEHHOCTH. [IpMenenne kucinopoia 27.11.2024  https://m.edsoo.ru/ff0d497a
TenmoBoit 3 PEeKT XUMHISCKOM PEaKIINH,
24 TIOHSITHE O T(i)(bMOXI/IMI/I'—IeCKOM paBH:HI/II/I 9K30- bubmorexa HOK
P b ’ 02.12.2024 = https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUIX
o5 TommBo (HedTh, yroias U MeTaH). 3arps3HeHne bubnmoreka [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALICHUS 04.12.2024  https://m.edsoo.ru/ff0d4c4a
[Ipaktuyeckas padora Ne 3 o teme «Ilomydenue
26 U coOMpaHue KUCIIOPO/Ia, U3YUECHUE €T bubmmorexa LIOK
P POAa, 13y 09.12.2024  https://m.edsoo.ru/ff0d4ae2

CBOMCTB)



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — anemMeHT U mpocToe BEIeCTBO. bub6mmoreka [IOK
Haxoxnenue B mpupoje 11.12.2024 = https://m.edsoo.ru/ff0d4dd0
28 ®u3nyueckue 1 XMMHUYECKHE CBOMCTBA BOJIOPO/IA. bubnmoreka [JOK
[IpumenenueBoaopoaa 16.12.2024 https://m.edsoo.ru/ff0d4ddo0
29 TTonarue o KUCIOTAX U COJISIX Bubmaorexa ITOK
18.12.2024 https://m.edsoo.ru/ffod50d2
30 Croco0b! MOJIy4YeHHsT BOAOPOa B 1a00paTOpUH Bubmaorexa ITOK
Y AOPOR parop 23.12.2024 https://m.edsoo.ru/ff0d4ddo
31 [Ipaktuueckas pa6ora Ne 4 o teme «Ilomyuenue bubnuorexa [JOK
U coOupaHue BOJ0POa, U3YYCHHE €ro CBOMCTBY 25.12.2024 https://m.edsoo.ru/ff0d4f42
i bubmuorexa [JOK
2 M % . A
3 OILAPHBIH 00BEM rasoB. 3aKOH ABOra/Ipo 13.01.2025 https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIHYECTBA BEIECTBA
33 rasa 1o ero U3BeCTHOMY KOJIMYECTBY BEIIECTBA Bubmorexa ITOK
.. Y y Bet 15.01.2025  https://m.edsoo.ru/ff0d55a0
W 00BEMY
Brruncnenust 00EMOB ra3oB M0 ypaBHEHHUIO
34 €aKI[MU Ha OCHOBE 3aKOHA 00BLEMHBIX bubmmorexa LHOK
pearh i 20.01.2025 https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI bubmorexa [IOK
A 22.01.2025 https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 Cocras ocnosanuid. TlonaTue 06 mmKaTopax 27.01.2025 https://m.edsoo.ru/ff0d59e2
Bona xak pacrBoputens. HacklieHHbIE 1
37 HCIfaCBI CpHHLIe paCTBO Bl MaI;iOBaH o bubnnorexa [IOK
B PACTBOPEL. A 29.01.2025  https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C OIPENEIEHHON bubmmorexa [TOK
PUTOTORICTIE PACTEOD pest 03.02.2025  https://m.edsoo.ru/ff0d5eha
MacCcOBOMH J10J1€ll paCTBOPEHHOTO BEILIECTBA»
39 KonTpoabHas padora Ne2 mo teme bubnnoreka [HOK
«Kucgopoa. Bonopoa. Boga» 05.02.2025 https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KIacCU(UKALINS, bubnmoreka [JOK
HOMEHKJIaTypa 10.02.2025 @ https://m.edsoo.ru/ff0d664e
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41 [Tonydyenune nu XuMHYECKHE CBOMCTBA KUCTOTHBIX, bubnnorexka [HOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 12.02.2025  https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: coCTaB, Kiaccupuxams, bubnmoreka [JOK
HOMEHKJIaTypa 17.02.2025 @ https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yenue n XuMHYECKHE CBOMCTBA OCHOBAHUI bubmorexa LHOK
Y 19.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kiiaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa 24.02.2025 = https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XUMHUYECKUE CBOWCTBA KUCIIOT bubmorexa LHOK
Y 26.02.2025  https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnunoreka [JOK
MOJIyYEHUS, XUMHUYECKUE CBONCTBA 03.03.2025  https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 337124 110 TeMe « OCHOBHBIE bubmorexa HOK
. 05.03.2025  https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHMYECKUX COCTUHEHUID)
48 I'eneTnyeckas cBA3b MEXKIYy KilaccaMu bubnnorexka [JOK
HEOPraHWYECKUX COETMHEHUI 10.03.2025 @ https://m.edsoo.ru/00ad9a50
. bubnuoteka [JOK
49 0606
OOHICHHE 1 CHETEMATHSAMIA SHAHHH 12.03.2025 = https://m.edsoo.ru/00ad9cb2
KonTposbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX bubmorexa HOK
N P 17.03.2025 = https://m.edsoo.ru/00ad9ela
coeIUHeHuit"
[TepBbie MOMBITKH KIACCUPUKALUN XUMHUECKUX
51 a1eMeHTOB. [loHsATHE 0 Tpynmax CXOIHBIX bubmorexa HOK
' 124 19.03.2025 = https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 CUCTeMa XUMHYecKHX 3neMeHToB /1. 1 bubmorexa HOK
Y 31.03.2025  https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, TpymIbI, 1O, TITTBI bubmorexa HOK
DHOAEL IPYIHIES, HOATPY 02.04.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
N3oTtonbl 07.04.2025  https://m.edsoo.ru/00ada342
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CtpoeHue JIeKTPOHHBIX 000I0YEK aTOMOB

bu6mmoreka [IOK

55 IT I ..
21eMenTOB [1epHoHieckoit cHeTeMEl /| 09.04.2025 = https://m.edsoo.ru/00adaébc
Menneneena
XapakTeprucTUKa XUMHYECKOTO 3JIEMEHTA T10 €T0
56 nosoxxeHuto B Ilepuogumueckoii cucreme [1. 1 Bubmaorexa ITOK
P o 14.04.2025  https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoanueckoro 3akoHa Jiist
57 a3BUTHS HaykH B npaktuku. [I. 1. Mennenees buGnnorexa LIOK
pasut . Y P N 16.04.2025 = https://m.edsoo.ru/00ada96e
— Y4€HBIii, eJjaror U rpaXaaHuH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX bubnuorexa [JOK
2JIEMEHTOB 21.04.2025 https://m.edsoo.ru/00adaab8
59 Honnas xuMmuueckas cBsI3b Bubmorexa ITOK
23.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTnas moagpHast XUMU4YeCKas CBSI3b bubmmorexa [TOK
P 28.04.2025 https://m.edsoo.ru/00adaab8
61 KoBanenrtHnas HenmoasspHass XUMHYECKas CBI3b bubnnorexa [IOK
P 30.04.2025 https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS Bubmorexa ITOK
05.05.2025 https://m.edsoo.ru/00adae28
63 OKUCINTEIHHO-BOCCTAHOBUTEIBLHEIE PEAKIINHT bubmmorexa [TOK
P 07.05.2025 https://m.edsoo.ru/00adb076
64 OKUCIATENN U BOCCTAHOBUTEIHN bubnmnoreka [JOK
Bcepoccuiickasi npoBepoyHasi padora 12.05.2025  https://m.edsoo.ru/00adb076
KonTtpoubnas padora Ne4 no reme «Crpoenne bubnuoreka [IOK
65 14.05.2025
aTomMa. XUMHYeCKasi CBSA3b) https://m.edsoo.ru/00adb486
O00011eHne 1 cUCTEMaTU3ALNS 3HAHUI 110
66 TeMaM: "BakHelilne npeacTaBUTENb bubnnorexka [JOK
Heopranuueckux emiects", "lleppoHouanbHbIe 19.05.2025  https://m.edsoo.ru/00adb33c
XUMHUYECKHUE NOHATUS"
O0001eHre U cUCcTEMaTU3ALMS 3HAHUI 110
67 temam: "[leproauueckuii 3aKoH U bubnuoreka [IOK
[Tepuoanueckast cucteMa XMUMHUYECKUX 21.05.2025  https://m.edsoo.ru/00ad9ch2

aneMeHToB [[. 1. MenaeneeBa. CtpoeHue
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aTOMOB. XUMHYeCKasa CBI3b. OKUCIUTEILHO-
BOCCTAaHOBUTEJIbHBIE peaKIuu'

68 IHomesxkyTounas arrecrauus. Utorosas 1 bubnmoreka [JOK
KOHTPOJIbHAs padoTa 26.05.2025  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

N KoanuecTBo 4acoB I[aTa 3JIeKTp0HHbIe III/I(l)pOBbIe
n/-n Tema ypoka B Kourpoabubie IIpakTuyeckue H3y4YeHUs o0pa3oBaTtejibHbIE
cero padoThbI padoThbI pecypcsl
[Tepuoanueckuii 3akoH. [lepuoanueckas 02.09.202 Bu6 110K
.09.2024 noInoTeKa
1. .. 1
CHCTEMa XHMHHECKHX OJICMEHTOB /| https://m.edsoo.ru/00adb59
Meunpgeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 04.09.2024 bromorexa LIOK
' P P https://m.edso0.ru/00adb6b6
MIEPHOJIOB
3 Krnaccudukanus 1 HOMEHKIIATypa 1 09.09.2024 bubmmoreka [JOK
" | HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4eckoi CBSI3U U TUIIbI 1 11.09.2024 bubnnorexa [JOK
' KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtpouabsnas padora Nel mo reme
. 16.09.2024
S. «IloBTOpeHne u yrirybd/1eHue 3HAHUI 1 1
OCHOBHBIX pa3/ieJioB Kypca 8 kiaccay
6 Knaccudukanms XuMruuecKux peakiiuii mo 1 18.09.2024 bubmuoreka [IOK
' Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.
7 [ToHsITHE O TOMOTE€HHBIX M TE€TEPOTr€HHBIX 1 23.09.2024 bubmmorexa LIOK
' P https://m.edsoo.ru/00adbe9a
peaKIusx
[lonsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 dakTophl, BIUSAIONINE HA CKOPOCTh 1 25.09.2024 bubmuoreka [{OK
' XUMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
0. OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIITHH 1 30.09.2024 E;I[?SJ:I/I//I?:;(:)ES/I;% deade
10 Teopus 37AEKTPOIUTUUECKON TUCCOIHAIUY. 1 02.10.2024 bubnmoreka [JOK

CunbHbIe U cradble HJIEKTPOIUTHI

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

. 07.10.2024 but6mmoreka [IOK
11. Mounie ypabieHus peaxiii https://m.edso0.ru/00add448
XUMHUYEeCKHEe CBOMCTBA KMCIIOT M OCHOBAHUM 09.10.2024 Bu6 10K
HOJIMOTEKA
12. i1 00 S
B epere HpeHCTaBHeUHHH © https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHYECKON JUCCOIHAITTT
XHWMHUYECKHE CBOMICTBA OCHOBAaHUM B CBETE B 10K
o . 14.10.2024 HOJIMOTCKA
13. mpexacraBieHHI 00 IEKTPOTUTHICCKOM https://m.edsoo.ru/00add5d8
JTACCOLHAIIN
XHWMHUYECKHE CBOMCTBA COJICH B CBETE 5.10.202 BuG LIOK
N . 16.10.2024 HOJINOTEKA
14.
MPEACTABICHUH 00 AIEKTPOTUTUUECKON https://m.edsoo.ru/00addgh?
JIACCOIHAIAN
. 21.10.2024 bubnuoreka [IOK
15. 1II
> OIUITHE O THAPOIHSE coTen https://m.edsoo.ru/00add9d4
N 23.10.2024 bubnunoreka LIOK
16.
6. OO000IIeHNE U CUCTEMATH3aIIMs 3HAHUN httos://m.edsoo.ru/00addd12
17 [TpakTuueckas padota Ne 1. «Pemenue 06.11.2024 bubmmoteka IIOK
" DKCIIEPUMEHTAILHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtposabnas padora Ne2 o reme
11.11.2024 bubnuoreka [{OK
18. «DaekTposuTHYECKAN TUCCONMALMS.
https://m.edsoo.ru/00addecO
XumMuyeckHe peakiiuu B pacTBOPax»
19 OO11as xapakTeprCTUKA TaJIOTeHOB. 13.11.2024 bubmuoreka [IOK
" XuMHYECKHE CBOMCTBA HAa IPHUMEPE XJIOPa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHast KUCIIOTa,
20. XuUMHYECKHE CBOMCTBA, ITOTyUYECHHE 18.11.2024 bubmorexa HOK
' > TTOTY ’ https://m.eds00.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padbora Ne 2 o Teme 20.11.2024 Bu6 110K
. . 11. nOIMOTEKA
21. «HounyquHe COJISTHOU KHUCJIOTBI, U3y4YeHUE e https://m.edsoo.ru/00ade348
CBOMCTB»
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX Eus OK
22. peakuuii, €Clii OJMH U3 PEarcHTOB JaH B 25.11.2024 nbnmorexa [

N30BITKE

https://m.edsoo.ru/00ade488
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93, O6mas xapakrepucTrka 31emMeHToB VIA- 27.11.2024 bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(UKAIIUN CEPBHI.

24. Haxoxcl;eﬂne cepLIIL I/Iq;é C(I)leI[I/IHeIf{I/Iﬁ B 02.12.2024 bubnmorexa LHOK

. https://m.edsoo.ru/00ade64a
pupoe. XMMUYECKHECBONCTBACEPDI

25, CepoBoaopoj, cTpoeHue, Gu3ndecKue u 04.12.2024 bubnmnoreka HOK
XMMHMYECKHE CBOMCTBA https://m.edso0.ru/00ade802

26 Oxcunsl cepbl. CepHas KUCIOTa, (U3HYECKUE 09.12.2024 bubmmoreka [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKLINH, JIEKAIE B OCHOBE

57 | TPOMBILIICHHOrO croco0a MoJIy4eHus: CEpHOM 11.12.2024 bubmmoreka [JOK
KUCJIOThL. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIllel cpeibl COEAMHEHUSIMU CEPBI

28, Brruucienue MaccoBOM J0JIM BBIXO/A 16.12.2024 bubnuoreka [{OK
MIPOYKTA pEAKIIUU https://m.edsoo.ru/00adec8a
KonTtpoJuabsnas padora Ne 3 nmo teme

29, "BaskHeH1Ie HeMeTaLIbl H X 18.12.2024
coequHenusi(I"asorenpl.Cepa u eé
coeuHeHnusn)"

OO1mas xapakTepucTruka 31eMeHToB VA-
30. rpynmsl. A30T, paclipoCTpaHEeHUE B IPUPO/JIE, 23.12.2024 bubmmorexa LIOK
. https://m.edsoo.ru/00adeea6
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA

31 AMMHaK, ero (GU3NYECKrue U XUMUIECKHE 25.12.2024 bubnuoteka [JOK
CBOMCTBA, NIOJIy4YCHUE U IIPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

32.  «llomy4yeHue aMMuaKa, U3y4eHHe €ro 13.01.2025 bubmmorexa LIOK

. https://m.edsoo.ru/00adf180
CBOMCTB»

33, A3oTHas kuciora, e€ Gu3ndeckKue u 15.01.2025 bubnmoreka [JOK
XMMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS

34. B KayecTBE MHUHEPAJIbHBIX YI0OPCHUIA. 20.01.2025 bubnmorexa LHOK

XUMHUYECKOE 3arpsi3HEHNUE OKPY KAIOIIeH

https://m.edsoo.ru/00adf518
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Cpellbl COCTMHEHHUSIMU a30Ta

dochop. Oxeun dpochopa (V) u pochopuas

22.01.2025

bub6nmoreka [IOK

35. KI/ICJVIOTa, ¢bu3nvecKue 1 XUMHYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnons3oBanne pocdaroB B kauecTBe 27 01.202 Eu6 110K
. 7.01.2025 noInoTeKa
36. 0 .3
MIUHEP aHBIjHX YRODPEHIH. SarpASHERHE https://m.edsoo.ru/00adfc20
MPUPOIHON cpenbl hocdhaTamu
37 VYruepoa, pacnpocTpaHeHUE B IPUPOJIE, 29.01.2025 bubmmoreka [JOK
" (u3MYECKUE U XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepojaa, ux pusnveckue u
38 XAMUYECKHE CBOMCTBA. JKOJIOTHUCCKUE bubnunoreka LIOK
" 1poOJIEeMBI, CBA3aHHbBIE C OKCHIIOM YIJIepo/a 03.02.2025 https://m.edsoo.ru/00adfebe
(V)
N 05.02.2025 bubnuorexa [IOK
39| Yronemas wncaora u e€ comm https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
40. "l_II)OJ'I YEHHUE rIJ)IeKI/ICJloro rasza 19:02:2525 brbmmorexa [TOK
Y Y ' https://m.edsoo.ru/00ae027e
KayecTBeHHas peakiiys Ha KapOOHAT-HOH"
41 [TepBoHavabHBIC TTOHATHS 00 OPTAHUYECKUX 12.02.2025 bubnnorexa [JOK
" BelecTBax Kak O COeIUHEHMAX YriIepoa https://m.edsoo.ru/00ae054¢e
o 17.02.2025 bu6nunorexa LIOK
42. K
PEMITHH 1 STOCOSHIHENIA https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue
43.  SKCIEepUMEHTATBHBIX 3a/1a4 110 TEME 19.02.2025 bubmmorexa [JOK
' pay https://m.eds00.ru/00ae0bf2
«Baxueimme HeMeTauTbl U KX COSTMHEHUS
KonTpoabnasi padora Ned no teme
«BakHellIue HeMeTALJIbI U UX Bu6 LIOK
24.02.2025 NOJINOTCKA
44, A
coenunenns(AoT,pocdop u ux . https://m.edsoo.ru/00ae0el18
coeMHEeHUs. YTIepo] U KpeMHMIi uxX
CoeUHEeHHUD)
45,  OOmas XapaKTepruCTUKa XUMUIECKUX 26.02.2025 bu6muorexa [JOK
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3JIEMEHTOB — METaJNIOB. MeTannndeckas
CBs3b U MCTAJNIMYCCKAA KPUCTAJLUINICCKAsA
peméTKa. DOu3nYeCcKNeCBONCTBAMETAIIIOB

https://m.edso0.ru/00ae103e

XMMHUYECKUE CBOUCTBA METAJLJIOB.

. . 03.03.2025 bubnunoreka LIOK
46.  DIeKTPOXUMUYECKUN P HAIPSKEHUH httos://m.eds00.ru/00ae1 156
METaJIJIOB
OO6mue cnocoObl MOTYYeHHUS METAILIOB.
47 CrnnaBel. Beruncnenus no ypaBHeHUsAM 05.03.2025 bubnuoreka [JOK
" XMMHYECKUX PEaKIUii, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH
10.03.2025 bubnuoreka [{OK
48. Wlenormsie meTab! https://m.eds00.ru/00ae14b2
12.03.2025 bubnuorexa [IOK
49.  OKcuIbl ¥ TUAPOKCH]IBI HATPHS U KaTHS https://m.edsoo.ru/00ae14b2
50 [IlenounO3eMeNbHBIE METAIIITBI — KABIUNA U 17.03.2025 bubnnorexa [JOK
" Mar"mi https://m.edsoo.ru/00ae15e8
. 19.03.2025 bubnuoreka [IOK
Sl.| BaxHEHIIME COSIMHEHMS KATLIMS https://m.edsoo.ru/00ael5e8
N N 31.03.2025 bubmmoteka IIOK
52.  JKéctkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHHS https://m.edsoo.ru/00ae1886
53 [TpakTuueckas padota Ne 6 o Teme 02.04.2025 bubnuoreka [{OK
" "YKécTKoCTb BOJBI M METOJIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 AmoMuHuii. AMdoTepHbIe CBOMCTBA OKCHIA 07.04.2025 bubmuoreka [{OK
" W THJIpOKCHjIA https://m.edsoo.ru/00aelc64
Kene3o. Oxkcunpl, THAPOKCUILI U COJIH Bubmnorexa HOK
55. &I ) ’ (]i)l " 09.04.2025 https://m.eds00.ru/00ae1d86
enesa HoKenesa https://m.edsoo.ru/00ae35e6
56. | O000meHne U cucTeMaTU3ansa 3HaHUI 14.04.2025
[TpakTrueckas padota Ne 7. Pemenue EuG OK
S7. SKCHEpUMEHTAIbHBIX 3a/1a4 110 TEME 16.04.2025 nosmoreka 1

«BaxxuelIme MeTaIbl U UX COSTUHECHUS

https://m.edso0.ru/00ae3de8
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brruucienust mo ypaBHEHUSIM XUMHYECKUX
peaKkIuii, eclii OJIMH U3 PEareHTOB JaH B

21.04.2025 bubnnorexa [{OK
" | Baraneaeeme et e ko : it edson 021750
MIPOJYKTa peakluu
bubnmnoreka HOK
59. IlonsATue 0 KOPPO3UU METAIIIOB 1 23.04.2025 https://m.e dsog)l.ru 100261278
50. Meramnsl B ipupoae.Ilonstue o 1 28.04.2025 bubmmoreka [JOK
METaJULypruu https://m.edsoo.ru/00ae1278
61. O0600mEHNE U cUCTEMATHA3AIMS 3HAHUHA 1 30.04.2025
62. KonTpoabnast padora Ne4 mo teme 1 05.05.2025
«BaxxHeiilnue MeTaJUIbI M UX COeIMHEHMSD
63. BeniecTBa u maTepuasisl B TOBCEITHEBHOM 1 07.05.2025 bubnnoreka [JOK
YKU3HM YEJI0BEKA https://m.edsoo.ru/00ae3f50
64. XHUMHYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH 1 12.05.2025 bubanorexa [JOK
cpeasl https://m.edso0.ru/00ae4270
65. Posnb xuMuM B pelieHNH SKOJIOTHYECKUX 1 14.05.2025 bubmuoreka [IOK
npoOiem https://m.eds00.ru/00ae4270
66. O0600611eHre U cucTeMaTU3alus 3HaHUu# 110 1 19.05.2025 bubmuorteka [IOK
TeMe "HeMeTasabl 1 UX coequHEHU" https://m.edsoo.ru/00ae0dOa
67, O06o0061IeHre U cucTeMaTH3alus 3HaHu#| 110 1 21.05.2025 bubnmnoreka [JOK
Teme "MeTaibl 1 uX coeAuHeHus" https://m.edsoo.ru/00adb33c
68. Hroropasi KOHTpOJIbHasi padoTa. 1 26.05.2025 Eﬁiﬁﬁﬁ;?ﬁg 0adoch?
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., OctpoymoB W.I"., Cnaakos C.A., AKITMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenune
* Xumus, 9 knacc/ I'abpuensn O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenune

METOANYECKHUE MATEPUAJIBI U151 YYUTEJIA

Metonudeckoe mocooue. 8 kimace (aBropst O. C. T'abpuensa, U.I'. Octpoymos, C.A. Cnankos).
[Iporpamma kypca xumuu i1 8—9 kiaaccoB o01ieoOpa3zoBareabHbIX yupexaeHui (aBTopsl O. C.
labpuensin, U. I'. Octpoymos, C. A. Cnagkos).

XuMHs B TECTaX, 3a/1adax u ynpaxHeHusx. 8 kiacc (aBtopsl O.C. ["'abpuensi,

N.B. Tpury6uax).

Meroandeckoe nmocodue. 9 knacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos).
XuMus B TECTax, 3a/1a4ax u ynpaxkHeHusx. 9 xiacc (aBropsl O.C. ['abpuensH,

N.B. Tpury6uak).

Terpanp nmst 1TabopaTOPHBIX OMBITOB M MpaKTHYECKHX padoT. 8 kinacc (aBTopsl O. C. 'abpuensu, 1.B.
AKcéHona).

Terpanp nist 1TabopaTOPHBIX OMBITOB M MPAaKTHYECKHX padoT. 9 kiacc (aBTopsl O. C. 'abpuensu, 1.B.
AKcéHona).

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1. http://www.alhimik.ru.ITpeacraBiens cienyromnie pyoOpruKU: COBEThl aOUTYPUCHTY, YUUTEIIO0 XUMUH,
CIIPaBOYHUK (OYCHB OOJIbIIas 11000pKa TAOIKII M CIIPABOYHBIX MATEPUAJIOB), BecEnas XUMHUs1, HOBOCTH,

OJIMMITUA/IBI, KYHCTKaMepa (MHOTO MHTEPECHBIX UCTOPHUUCSCKUX CBEACHUIA).
2. http://www.hij.ru. XKypaan « XuMus 1 )KU3HBYIOHSATHO U 3aHUMATEJIBHO PACCKa3bIBACT 000 BCEM

UHTEPECHOM, YTO MPOMCXOJUT B HAYKE M MHUPE, B KOTOPOM MbI KHUBEM.
3.http://chemistry-chemists.com/index.html3nexkTponHslii xkypHaT « XUMUKA U XUMHSD», B KOTOPOM
IPEJ/ICTABIICHBI OTBITHI IO XUMHH M 3aHUMAaTelIbHass HH(OpMAIIKs, MO3BOJISIONINE YBICYb YYCHUKOB
9KCTIIEPUMEHTAIBHON YacThIO IIPEIMETa.

4. http://c-books.narod.ru.BceBo3amorxHast tuteparypa 1o XuMHH.

5. http://www.prosv.ru/. ITocobus amst ygamuxcsi, B TOM YHCIIe s TOJrOTOBKH K HTOTOBOM aTTeCTalluu
(OI'D m EI'D), MmeTonmueckue mocoOust UIsl yUUTENeH, HaydHO-TIONYJISIPHAs JINTepaTypa Mo XUMHH.

6. http://1september.ru/.XKypuan npenHasHadeH He TOJIBKO Uil yuuTeneil. B HéM npencTraBieHo 60IbIIoe

KOJMYECTBO PA0OT YUYCHUKOB, B TOM YHCIIC UCCIIEI0BATEIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya.Bcepoccuiickuii MKOIbHBIA TOPTAT CO CChIIKAMH Ha
00pa3oBaTeNbHbIEC CAalThI 10 XUMUH.

8. www.periodictable.ru.CoopHUK cTaTeil 0 XUMUYECKUX DIIEMEHTAX, WILTFOCTPUPOBAHHBIN

OKCIICPUMCHTOM.
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