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IHHOACHUTEJIBHAA 3AIINCKA
[IporpaMma 1o XMMHUH Ha YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs COCTaBJICHA Ha OCHOBE TPeOOBaHUIT K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelNbHOM MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUS,
npencrasieHHbix B @PI'OC OO0, a takxke Ha OCHOBE (herepaabHOM paboyeil mMporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIICTIIIUM IPEroaBaHus yueOHOTro mpenMera «XHMHsS» B 0Opa30BaTENbHBIX OPraHU3aLUsAX
Poccuiickoit ®enepanuu.
[Iporpamma mo XuMuM 1a€T TpPEACTABICHHE O IENAX, OoOmell cTpaTteruu OOydeHHs, BOCIHMTAHHS W
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH Y4eOHOTO MpPEIMETa, YCTaHABIMBAET OO0S3aTENIbHOE IMPEIMETHOE
coJiep’KaHue, MpelycMaTpUBaeT pAclpeiesieHue ero Mo KjiaccaM U CTPYKTYpUpPOBaHHE MO paszienaM U
T€MaM IporpamMMmbl IO XHWMHH, OIPEIENISAET KOJMYECTBEHHbIE M KayeCTBEHHbIE XapaKTEPUCTUKU
COJIEp)KaHUs, PEKOMEHAYEMYIO II0CJIEI0BAaTEIbHOCTh H3YYEHUS XUMHMHM C Y4ETOM MEXIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Y4YEOHOIrO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydaromuxcs,
ONpe/ieNisieT BO3MOKHOCTU IpEeAMETa I peau3aluu TpeOOBaHWM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTellbHOM TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakkKe TPeOOBaHMM K
pe3ynpraTaM OOy4eHHs XMMHHM Ha YpPOBHE ILeJied U3ydyeHHUs NpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MM03HABATEIbHOMN JAEATEILHOCTH 00Yy4YaIOUIErocs 0 OCBOCHUIO YU€OHOTO COACPKAHHUS.
3HaHME XUMUU CIIY’)KUT OCHOBOM JUIsl GOpPMUPOBAHNS MUPOBO33pEHUS 00yUaIOIerocs, ero npeIcTaBlIeHun
0 MaTepHaJlbHOM €JUHCTBE MHpa, BaXXHYIO pOJIb UIparoT (GopMUpYyeMble XUMHEW MpPEICTaBICHUS O
B3aMMOIIPEBPALLEHUAX IHEPIUH U 00 HBOJIIOLIMM BEIIECTB B MIPUPOJE, O MYyTAX PEIICHUs TI00aTbHBIX
npo0sieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, SHEPreTUUECKOM, MUIIEBON U SKOJIOTHUECKOM
0€30MacHOCTH, TPOOIJIEM 3/IpaBOOXPAHEHUSI.
N3ydenne xumuu:
CIOCOOCTBYET peanu3aliid BO3MOKHOCTEH JIsi caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYphl JTUYHOCTH, €€
obmel 1 QyHKIIMOHATBFHON TPAaMOTHOCTH;
BHOCHUT BKJIaJ B (OPMHPOBAHME MBIIIJICHUS M TBOPYECKUX CIOCOOHOCTEH OOydarouIuxcs, HaBBIKOB HX
CaMOCTOSTEJIbHOW  y4eOHOH JIeATENIbHOCTH, OKCIEPHUMEHTAIbHBIX M HCCIENOBATEIbCKUX YMEHMH,
HEOOXOAUMBIX KaK B IOBCEIHEBHON )KM3HHU, TaK U B MPO(PECCUOHAIBHOM JeATENbHOCTH;
3HAaKOMHUT CO clieUU(pHUKONH HayYHOI'O MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IVIAJa HA €ANHCTBO
IPUPOJBl M 4YEJOBEKA, SBIIAETCS OTBETCTBEHHBIM JTanoM B (OPMHPOBAHUU €CTECTBEHHO--HAYYHOM
IPAaMOTHOCTH OOYYaOIINXCS,
cnocoOCTBYyeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO--HAyYHbIM 3HAHUSAM, K IIPUPOJIE,
K 4eJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHue 00yYaIOIIMXCSl.
JlaHHble HampaBlieHUssT B OOy4eHMHM XUMHM O0€CHeunBarOTCs CcHeuu(UKol conepxaHus Y4eOHOro
IpeaMeTa, KOTOPbIM SBJISIETCS MEAArorMuecky aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAayKM XUMHUH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.
Kypc xumuu Ha ypoBHE OCHOBHOTO 0OLIEro o0pa30BaHUS OPUEHTHPOBAH HA OCBOCHHE OOYdYaIOLIMMMCSA
CUCTEMBI IIEPBOHAYAIBHBIX MOHATUN XMMHH, OCHOB HEOPraHMYECKONM XMMHHM U HEKOTOPBIX OTIENIbHBIX
3HAYUMBIX OHATUN OPraHUYECKON XUMUHU.
CtpykTypa colep:KaHus MporpamMmbl IO XMMHMM c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOIO MOAXOoJa K €&
n3ydyeHnto. CozepikaHue CKIAAbIBAC€TCsl U3 CUCTEMBI IMOHATUH O XMMHUYECKOM 3JIEMEHTE MU BEIECTBE U
CHCTEMBI MOHATUH O XUMUYECKOl peakiuu. O6e 3TU CUCTEMbI CTPYKTYPHO OPraHU30BAHBI [0 MPUHILIUITY
IIOCJIEJOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUN PA3HOTO YPOBHSL:
— aTOMHO--MOJIEKYJIIPHOTO Y4YE€HHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;
— Ilepnognueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;
— YUYEHHSI O CTPOEHUH aTOMa U XMMUYECKOMU CBSI3H;
— MPE/ICTaBIEHUH 00 MEKTPOIUTUYECKOM TUCCOIMALIMHU BEILIECTB B PACTBOPAX.
TeopeTnueckne 3HaHUS pPacCMaTPUBAIOTCS HA OCHOBE SMIIMPHUYECKU IOITYYEHHBIX M OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K IPYrOMY, BBIIOJHSS (YHKIIUU OObSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEH IPAKTUYECKOTO IPHUMEHEHUS U IOJIy4EHUs
M3Yy4aeMbIX BELIECTB.
OcBoeHue mporpaMmbl IO XHMHH CIOCOOCTBYeT (DOPMHUPOBAHHIO MPEJACTABICHUA O XHUMHUYECKOMH
COCTaBJISAIOLIEH HAay4yHOW KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOH NPHPOJbI, IIEHHOCTHOTO OTHOIIEHUS K
Hay4yHOMY 3HAaHHUIO U METOJaM IO3HAaHUS B HayKe. M3ydeHne XuMuu MpOUCXOJUT C IPUBJICYEHUEM 3HAaHUN



U3 paHee U3yYeHHBIX y4eOHBIX MpeaMeToB: «OKkpyxkarouii Mupy», «buonorus. 5—7 xmacce» u «dusnka. 7
KJIaCcC».

[Ipu u3ydyeHUM XUMHUH TPOUCXOTUT (OPMHUPOBAHHE 3HAHMKA OCHOB XMMHYECKOH HAayKH Kak o0iacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUUYECKON JEATENbHOCTU UYEIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHl. 3a7a4a y4eOHOTO IIpeMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBl XUMUYECKUX 3HAHUN
— BaXHEUIMX (AKTOB, TMOHSATHHA, 3aKOHOB M TEOPETHYECKHX IIOJO0KEHUH, NOCTYHNHBIX 0000mIeHHi
MHPOBO33PEHUYECKOTO XapaKkTepa, s3blka HAyKd, B NPUOOLICHMM K HAy4YHbIM METOAAM IO3HAHUS IIpU
W3YyYEHHUH BEIIECTB U XUMUYECKUX PEaKIHid, B (JOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUH M MX
MIPUMEHEHUH B Y4eOHO-II03HABATEIbHON U y4E€OHO-HUCCIIEI0BATENbCKON JESITENbHOCTH, OCBOCHUU MIPABUII
0€301MacHOTO OOpAIIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Ipu u3ydeHNH XUMHUH Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaXHOE 3HAUYECHUE MPHOOPETH TaKue
LEJH, KaK:

— (hopMUpOBaHHE MUHTEILICKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY IPUHATHIO PELLIEHUH, CIOCOOHON aalTUPOBAThCS K OBICTPO MEHSIOIMMCS YCIOBUSIM
KU3HH;

— HAaNpaBJIEHHOCTh OOYYEHHsS Ha CHCTEMaTHYeCKOoe NpUOOLIeHHE OO0ydaroluxcsd K CaMOCTOSTEIbHOU
MO3HABATEIbHON JIEATEIIbHOCTH, HAyYHbIM METOJaM MO3HaHUS, (POPMUPYIOIIUM MOTHUBALMIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUMU;

— obecrnieyeHHe YCIOBHM, CHOCOOCTBYIOIIMX NPHOOPETEHUI0 OOY4YaIOIMIMMUCS OIBITa pPazHOOOpa3HON
NeSITeNIbHOCTH, MO3HAHUS U CAaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX
YHHUBEpPCAJIbHOE 3HAUEHHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— (hopmupoBanue oOmel (YHKIIMOHATBEHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJIE€ YMEHUM
OOBSCHATh U OLIEHUBATh SBIICHUS OKPY)KAIOIIETO MHUpA, UCIOJIb3ysd 3HAHUS U OMBIT, MOJyd€HHBIE MpU
W3YYeHUH XUMHUHU, TPUMEHATh HMX NpPHU peHIeHHH MpoOJeM B TMOBCEIHEBHOM JXH3HU U TpPYAOBOM
NesITeNIbHOCTH;

— (opmupoBaHHe y 00Yy4arOMIUXCS T'YMaHUCTUYECKUX OTHOIIEHHWH, MOHUMAaHUS LEHHOCTH XUMHYECKHUX
3HaHWUN JJI BBIPAOOTKU AKOJIOTUYECKH 11€7I€CO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOMl JEATEILHOCTH B
LETSAX COXPAHEHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOJHOU Cpebl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIUTAaHHIO HAa OCHOBE
YCBOEGHMSI OOIEYEeNIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY mpoduias u
HaIMpPaBJIEHHOCTH JAJIbHEHUIIETO 00ydYeHHUSI.

OOmee 4yKcno 4acoB, OTBEAEHHBIX JJISl M3YYEHHUs XMMHUHM Ha YPOBHE OCHOBHOrO 00IIero oOpazoBaHUs,
coctaBisieT 136 vacoB: B 8 kimacce — 68 dacoB (2 yaca B Henmenro), B 9 kimacce — 68 vacoB (2 daca B
HEJIEIIO).

COJEPKAHUE OBYYEHUS
8 KVIACC
IlepBoHaYabLHBbIE XUMHYECKUE TOHATHUS

IIpenmer xumun. Posib XMMHMM B JKU3HU 4elloBeKa. XUMUS B cucTeMe HayK. Tena M BelecTsa.
dusnueckue CBOMCTBa BelleCTB. ArperaTHoe cocTosiHMe BemecTB. IloHsATHE O MeTonax NO3HAHUS B
xuMuu. Yuctele BemecTBa U cMecH. CriocoObl pas3zieneHus cMecei.

ATOMBI U MOJIeKyJIbl. XUMUYECKUe 31eMeHTbl. CUMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. IIpocThie U ciiokHbIE
BEILECTBA. ATOMHO-MOJIEKYJIIDHOE YUEHHUE.

Xumnueckass ¢opmyna. BajleHTHOCTP aTOMOB XMMMYECKHX HJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHass aromHas Macca. OTHOCHTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas [10Jid
XMMHMUYECKOTO JIEMEHTA B COCIUHEHUH.

KonunuectBo BemectBa. Moisib. MomsipHass macca. B3auMOCBA3b KOJIMYECTBA, MAcChl U 4YHCIA
CTPYKTYPHBIX €IMHHII BemecTBa. Pacyérel mo popMynamMm XMMHUECKUX COETMHEH M.

OU3NYECKUE U XUMUYECKUE SIBJIICHUS. XMMHUUYECKasl peaklys U €€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BelIeCTB. XHUMHUYeckue ypaBHeHHs. Kiaccupukanuss XMMUYECKUX peakuuid (CoeluHeHus,
pas3loKeHus, 3aMelieHns, OOMeHa).

Xumuueckuii IKCnepumenm:



3HaKOMCTBO C XUMUYECKOI MOCYI0M, MpaBUiIaMu paboThl B 1abopaTopuu U mpuémMamu oOparieHus
Cc JabopaTopHbIM O00OpyJOBaHHWEM, H3y4eHHE U oOmucaHue (U3NISCKUX CBOHCTB 00pasIoB
HEOpPraHMYeCKUX BEIIECTB, HaOmoJaeHne (u3nueckux (IUIaBJICHHE BOCKA, TasHHE JIbJA, pPAacTUpaHHE
caxapa B CTyIIK€, KUIICHHE U KOHAEHCAlUs BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, IPOKAJIMBAHNE METHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) SIBICHHH, HAONIONCHHE W OINUCaHHWE IPU3HAKOB
IIPOTEKAHUSI XUMUYECKUX PEaKUMH (pa3iio’KeHUe caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa menu (1) mpu HarpeBanuu, B3aMOJICHCTBHUE Kelle3a C paCTBOPOM COJIH
meau (11), m3ydaenne criocoOOB pa3IeieHus] CMECe: ¢ MOMOIIBI0 MarHUTa, (PUIBTPOBAHUE, BHITIAPHBAHUE,
JUCTUIULSILMS, XpomaTorpadus, NpoBEIEHHE OUYUCTKM MOBAPEHHOW COJIM, HAOMIOJCHUE U OIMCAaHUE
pe3yJbTaTOB MPOBEACHUS OINbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHUE MOJeen
MOJIEKYJ (IIapOCTEPKHEBBIX).

BaskHeiiuue npeacraBuTe/ M HEOPraHNYeCKMX BeleCTB

Bosayx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — anemeHT u nmpocTtoe BemiecTBo. Haxoxnenue
KHCIIOpO/ia B IpUpo/ie, GU3NYECKUe U XUMHUYecKHue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kuciaopoaa. CrocoObl TNOJydeHUS KHUCIOpojJa B J1adopaTopuu W MpOMbIIIeHHOCTH. Kpyrosopot
KHcaopo/a B mpupoe. O30H — alioTponHas MoAU(UKALNS KUCIOPOa.

TemoBoil  »pdexkT XUMUYECKOW  peakluu, TEPMOXMMUYECKHE YpaBHEHHS, DJK30- U
SH/I0TEPMHUUECKUE peaklHuU. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHHE BO3[yXa, YCUJIEHUE MapHUKOBOTO
s dexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — snement u mpocrtoe BemiecTBO. HaxoxaeHue Bojopona B mpupoje, (usnueckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI Mony4yeHus. KucnoTs u conu.

MousipHbiit 00BEM ra3oB. Pacuérsl o XUMHUYECKUM ypaBHEHHSIM.

®dusnyeckre cBOKMCTBA BOJIbI. Bosa kak pactBopuTenb. PacTBopbl. HacklllieHHbIE M HEHACHIIIIEHHBIE
pactBopbl. PacTBOpMMOCTh BemiecTB B Boje. MaccoBasi [10Ji BEHIECTBA B pacTBOpe. XHUMHUYECKHE
cBorictBa Bojbl. OcHOBaHuA. Poib pacTBOpOB B mpHpoe M B KHW3HM 4YenoBeka. KpyroBopor BojIbl B
npupoe. 3arpsisHeHue NPUPOAHbIX BoJ. OXpaHa U OYUCTKA MPUPOIHBIX BOI.

Knaccudukanus  Heopranmueckux  coemuHenuid.  Oxcunpl.  Kiaccudukanus — OKCHIOB:
cosieoOpaszyromue (OCHOBHBIC, KHUCIOTHBIE, ampOTepHbIe) H HecosieoOpasytonme. Homenknarypa
OKCcHA0B. DU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHne OKCHI0B.

OcnoBanus. Knaccudukamnuss ocHOBaHUI: MIENOYM U HEpAaCTBOpUMbIe OCHOBaHUsA. HomeHkaTypa
ocHOBaHMH. DU3NYeCKre U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losiydeHne ocHOBaHUM.

Kucnotsl. Knaccudukanus xucnot. Homenknarypa kucinot. @u3nyeckue U XUuMUYECKHE CBOMCTBA
kucioT. Pan akrusHoctu MetaimioB H. H. bekerosa. [lomyuenne kucnor.

Conu. Homenkiarypa cosieil. duznueckue U XMuMUYECKHe CBOMCTBA cosieil. [Tomyduenue coieid.

I'enetnyeckas cBsA3b MEXKIY KJIacCaMU HEOPraHUYECKUX COCAUHEHUI.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpeAesicHUEe COJEp)KaHUd KUCIOpOoJa B BO3[AyXe, IMOJIyu€HUE, coOupaHue,
pacrno3HaBaHHe U U3yYCHHE CBOMCTB KHCIOpPO/a, HAOMIOICHHE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOIOM
U yCJOBHS BOSHHUKHOBEHHS U MPEKpalleHus ropeHus (moxapa), 0O3HaKOMIIeHHE ¢ 00pa3liaMu OKCHJIOB U
OTHCAHHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHWE, pAaclo3HABaHWE W W3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumMojeiicTBue Bojopoaa ¢ okcugom wMeau  (Il)  (BO3MOXXHO — HCIIOJIB30BaHHE
BHJIEOMATEPHUANIOB), HaOIIOIeHnEe 00pa3I0B BEIIECTB KOJUYECTBOM | MOJIb, HCCIeI0BaHNE OCOOCHHOCTEH
pacTBOpPEHUsI BEILIECTB C Pa3UYHON PacTBOPHUMOCTBHIO, MPUTOTOBIEHHUE PACTBOPOB C OMPEICNEHHOM
MacCOBOM J10J1el pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJIBI C METAIIIIAMH (HATPUEM U KaIIBI[UEM )
(BO3MOXXHO HCIIOJIb30BaHME BHUIEOMATEPHAJIOB), HCCIEIOBaHHE OOpa3ll0oB HEOPraHUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOMIOJCHHE M3MEHEHUS! OKPACKM MHAWKATOPOB B PACTBOpAaX KHUCIOT W IIEIOYEH,
u3ydyeHue B3ammojeiicTBus okcuga menu (ll) ¢ pacTBopoM cepHO#l KHCIOTBI, KHUCIOT C MeTajlamH,
peakuuii HeHTpalu3auy, NOJIy4eHUEe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOTO METallla APYyTrUM
13 PacTBOpa COJIM, PELIEHNUE SKCIEPUMEHTANBHBIX 33]1a4 110 TeMe «Ba)xHelne Ki1acchl HEOPraHUYeCKuxX
COCIMHEHUI».

Ilepuoanyecknii 3akoH u Ilepuoauyeckass cucrema xumu4yeckux diemenros [I. . Menneieesa.
Ctpoenue atomoB. Xumudeckasi cBsizb. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU



[lepBble MOMBITKH KIacCU(PUKALMH XUMUYECKUX 3JeMEeHTOB. [loHATHE O Tpynmax CXOIHBIX 3JIEMEHTOB
(I1e70YHBIE W IIEIO0YHO3EMENbHBIE METAJIbl, TaJOI€Hbl, WHEPTHBIE Ta3bl). ODIJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHBIC OKCHUJIBI ¥ THAPOKCHUIBI.

Ilepnognueckuit 3akoH. Ilepumonmueckass cucrema xumuyeckux odnemeHtoB [l WM. Menneneesa.
KopoTkonepuoanas u ymmHHOnepuogHas Gopmel [leproandeckoit cucTeMbl XMMUYECKUX 3IIEMEHTOB /.
N. Menneneesa. Ilepuoaer u rpynmsl. @U3MYECKUM CMBICI NOPSAJKOBOIO HOMEPA, HOMEPOB IIEpUOJA U
IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX snep. M3oTombl. DnekrpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UYEK
atToMoB nepBbix 20 xumuueckux dnmeMeHToB Ilepuommueckoir cucrembr JI. WM. Menneneesa.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTAa 10 ero mnoJjiokeHutro B Ilepmommueckon cucreme [l .
Menneneesa.

3aKOHOMEPHOCTM M3MEHEHMsI pajuyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METaUIMYECKUX U
HEMETAJNINYECKUX CBOICTB 110 TpynaM U IepUoaaM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckoil cUCTEMbl XUMHUYECKUX JIEMEHTOB Ul pa3BUTHUS
Hayku u npaktuku. J[. 1. MenzeneeB — y4€HbIN U IpaKJaHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (MoJjsipHass W HEMOJISIPHAS)) CBSI3b.  DJIEKTPOOTPHIIATEIBHOCTH
XUMHMUYECKUX 3J1eMeHTOB. MloHHasI CBS3b.

Crenenp oxucieHusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl okuciaeHus U
BoccTaHOBJNIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydYeHHe O0Opa3loB BEIIECTB METAJJIOB M HEMETaUIOB, B3aUMOJEWUCTBHE THUIPOKCHIA IHMHKA C
pacTBOpaMu KHUCJIOT M IIeJ0Yel, MPOBEACHHE ONBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHUS).

Mesrcnpeomemmnnie ceasu

Peanmu3amuss MeXnpenMETHBIX CBSI3eéM NP M3YYEHMM XMMHM B & KIIacce OCYIIECTBIISIETCS 4Yepes
UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK ¥ MOHATUHN, SBJIAIOLIUXCS CUCTEMHBIMU
I OTACIBHBIX NIPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOmire ecTecTBEHHO--HAay4YHbIC MOHATHA: HAy4HBIH (hakT, TMIIOTE3a, TEOpUs, 3aKOH, aHAIU3, CHUHTE3,
KJaccu(ukanys, MepuoAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJEIUPOBAHHE, U3MEPEHHUE, MOJIENb,
SIBJICHHUE.

@dusnka: Marepus, aTroM, JJICKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJ, HM30TOIBI, PaJIUOAKTUBHOCT,
MOJIEKYJ1a, JEKTPUUYECKUI 3apsl, BELIECTBO, Tel0, 00bEM, arperaTHoe€ COCTOSIHME BEIIEeCTBa, ras,
¢bu3nyeckre BeJIMYMHBI, €AMHULBI U3MEPEHHsI, KOCMOC, IJIaHeThl, 3BE31b1, COoHILIE.

buosnorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOJbI, MOJIE3HBIE MCKONAEMbIE, TOIIMBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMH4ecKasi peakuus
[lepuoanueckuii 3akoH. Ileproauyeckas cucrema xumudeckux 3neMeHToB . Y. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTUM B H3MEHEHUU CBOWCTB XMMHYECKHMX 3JIEMEHTOB IIEPBBIX TPEX IEPUOMOB,
KaJus, KalIbLMs U UX COEUHEHUH B COOTBETCTBUU C IIOJIOKEHUEM 2JIEMEHTOB B [lepuoauueckoii cucreme
U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKOU CBSI3U. TUIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUINA KPUCTAIINYECKON PEIIETKN U BUIa XUMHUUYECKOH CBSI3H.

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYECKMX BeLeCTB. XHMMHUYECKHE CBOMCTBAa BEUIECTB,
OTHOCAIIMXCS K pa3jgMYHbIM KJaccaM HEOPraHMYECKUX COEIAMHEHUH, TEHETHYeCKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccugpukanuss XMMHUYECKMX peakuMid MO pasiMyHbIM NpU3HaKaM ([0 YHUCIy U COCTaBy
Y4YacTBYIOIIMX B PEAKLUMU BEIIECTB, MO TEIIOBOMY 3(P(EKTy, MO H3MEHEHHUIO CTENEHEH OKUCIEeHUs
XMUMUYECKHUX DJIEMEHTOB, MO0 OOpaTUMOCTH, MO YYacTHIO KaTajau3aTropa). DK30- M SHIOTEPMUYECKUE
peaxkuuu, TEpMOXUMUYECKHE YPABHEHUS.

[lonsitue o ckopocTH XuMmMHueckoil peakiuu. I[loHsTue 006 00paTUMBIX W HEOOPATHUMBIX
XMUMHMUYECKUX peakuuax. IIoHATHE O TOMOTE€HHBIX M Te€TEepOreHHbIX peakuusax. I[lonarne o kartanuse.



[lonatne o xuMu4eckoM paBHOBecHU. (DAKTOpBI, BIUSAIOIIME HA CKOPOCTh XUMHUYECKOW PEaKLUU U
10JIO)KEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCITUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  DJCKTPOHHBIA  OaJaHC  OKHMCIHMTEIBHO-
BOCCTaHOBUTEIbHOU peakuuu. CocTaBiieHUE YPaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLIUMN C
MCTIOJIb30BAaHUEM METO/1a 3JICKTPOHHOTO OanaHca.

Teopus 2JIEKTPOIMTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEAIEKTPOJIUThl. KaTHOHbI, aHUOHBI.
MexaHu3M AMCCOLMAlMK BEIECTB € Pa3IMYHbIMM BUAAMHU XUMHUUYECKOUN CBs3U. CTENEHb TUCCOLUAIUH.
CusnbHbIe U c1a0bIe AJIEKTPOJIUTHI.

Peakuun wnoHHOro oOMeHa. VYclnoBUS NPOTEKAaHUS pPEaKUM HMOHHOrO OOMEHa, MOJHbIE U
COKpall€HHbIE HOHHbIE YypaBHEHHMs peakuuil. CBoicTBa KHCIOT, OCHOBAaHHMH U coJiel B CBeTe
MpEeACTAaBICHUN 00 3JeKTpomMThUUecKkoil aucconuanuu. KadecTBeHHble peakiuu Ha HOHBIL [loHsTtue o
TUAPOJIU3E COJIEH.

Xumuueckuit Ikcnepumenm:

03HAaKOMJIEHHE C MOJIETSIMU KPUCTAIUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTaJlIoB (rpadura M anMmasa), CJIOKHBIX BELIECTB (XJIOpUAA HATPHs), UCCIEIOBAHUE 3aBHCHUMOCTH
CKOPOCTHM  XMMHYECKOW peakIuu OT  BO3JEHCTBUS  pa3lMuyHBIX  (aKTOPOB, HCCIEI0BaHUE
AJIEKTPOIPOBOHOCTH PAaCTBOPOB BEIIECTB, MpoIlecca JIUCCOLMALMK KHUCIOT, IIeN04Yed M coser
(BO3MOKHO HCIIOJIH30BAaHHE BMJIEO MaTE€pUAIOB), MPOBEAECHUE OIBITOB, WIUIIOCTPUPYIOMIMX HPU3HAKH
MPOTEKAaHUs Peakiuii MOHHOrOo oOMeHa (oOpa3oBaHME OCajKa, BBIJIEICHHE raza, oOpa3oBaHHME BOJIbI),
OTIBITOB, WJUTFOCTPUPYIOIIMX MPUMEPbHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI (ropeHue, peakuuu
pa3joXKeHusi, COEIMHEHUs), pacliO3HaBaHWE HEOPraHMYECKHX BEIIEeCTB C IOMOUIBI0 KaueCTBEHHBIX
peaxiuii Ha HOHBI, PEelIeHNE KCIIEPUMEHTAIbHBIX 3a/1au.

HemeTajibl M MX coelMHeHUS

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTENEeHU
okucnenus. CtpoeHue U GU3NIECKUE CBOWCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMHYECKHUE CBOMCTBA
Ha nmpuMepe XJiopa (B3auMOJCHCTBHE ¢ METaJIIaMH, HEMETaJNIaMH, ejodaMu). Xa0poBoaopoa. ComnsHas
KHUCJIOTa, XMMHYECKHE CBOWCTBA, MOJIyueHUE, NpuMeHeHue. JleficTBue xjiopa W XJIOPOBOJOpOJa Ha
OpraHu3M 4YejoBeKa. BaxkHelne XJIOpUIbl U UX HAXOKICHHUE B IPUPOJIE.

O6mras xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CrtpoeHne U (uU3MUEcCKHe CBOMCTBA MPOCTHIX BEHIECTB — KHCIOPOJAa WU CEpHI.
AmtoTponHeie MOU(UKAIIMU KHCIOpOJa M CEepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHHe, (u3nueckue M XuMudeckue cBoicTBa. OKCHIBI Cepbl Kak IMPEICTABUTENH KHUCIOTHBIX
okcuioB. CepHasi KucjioTa, GU3NYECKUE UM XMMUYECKHE CBOMCTBa (0OIIMe Kak IMpeICcTaBUTENs Kiacca
KUCIOT U crneuuduueckue). XUMUYECKUE peakluu, JeKallde B OCHOBE MPOMBINIJIEHHOTO crocoba
MOJY4YeHUsI CEepHOU KHUCIOTHL. [IpumeHeHue cepHO KHUCIOTHL. COJM CEpHON KHUCIOTHI, KaueCTBEHHAas
peakuusi Ha cynbdar-uoH. Haxoxaenue cepbl u e€ coenHEeHUN B mpupoje. XUMHUECKOE 3arpsi3HEHHE
OKpY)Kalollel Cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIC HOXAM, 3arps3HEHHE BO3JIyXa M BOJIOEMOB),
CHOCOOBI ero Mpea0TBPAIICHHUS.

OObmas xapakTepuctuka 3neMeHToB VA-rpymibl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTCTIEHH OKHUCIEHHUsA. A30T, pacnpoCTpaHEeHHWE B MpupoAe, (U3NYECKUE U XHUMUYECKUE CBOMWCTBA.
KpyroBopoT azota B mpuponme. AMMHUak, ero (u3nueckue M XUMHUYECKHE CBONCTBA, MOJy4E€HUE H
npuMmeHenne. Coau aMMOHUS, UX (pU3MYECKHe M XUMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MmoyiyuyeHue, GU3NYeCKue M XUMUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kjacca KHUCIOT M crneuupuyeckue). Mcmosnb3oBaHue HUTPATOB M coJieit
aMMOHHUS B KadecTBE MMHEPAJbHBIX YHO0OpeHui. XuMHUYecKoe 3arpsi3HeHHE OKpY’Karollel cpebl
COEJIMHEHUSIMH a30Ta (KUCIOTHBIE JIOKIH, 3arps3HEHHE BO3JyXa, NMOYBBl M BOA0EMOB). Docdop,
ajioTponHble Moaudukanuu (ocdopa, ¢pusnueckue u xumudeckue cpoiictBa. Okenn docdopa (V) u
¢dochopHas kucnoTa, GpuU3NUECKUe M XUMUYECKHE CBOWCTBA, MojydeHue. Mcmonb3oBanue QocdaroB B
Ka4yecTBE MUHEPAIBbHBIX yI0OpEHUH.

OOmas xapakrepucTtka 31eMeHToB |V A-rpynnbsl. OcoOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe
CTENEHU OKHUCIIEHHs. YTJIepo/], aluIOTPOIHbIe MOU(UKALINHU, PAaCTIPOCTpAaHEHHE B IPUPOJE, (PU3HUECKHe
U XUMHYecKue cBoiicTBa. Ancop6ums. Kpyrosopor yriepona B mpupoge. OKcuIbl yriepoaa, HxX
¢u3nyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha JKMBBIE OPraHU3MBI, TOJIyY€HHE U NPUMEHEHHE.



DKOJOTHYECKHe MPOOIeMbl, CBsi3aHHBIE ¢ OkcuaoM yriepoaa (1V), rumoTe3a riod6amsHOTO MOTEIICHUS
KJIMMata, MapHUKOBBIN 3¢ (deKkT. YToibHas KUCIOTa U e€ CONH, UX (pu3nyecKre U XUMUYECKHUEe CBOMCTBA,
noJiydeHue u npuMmeneHune. KauectBenHas peakuusi Ha KapOoHaT-uMOHBL Vcnonb3oBaHue KapOOHATOB B
OBITY, MEAHUIIMHE, TPOMBINIJICHHOCTH U CETHCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepoia (MeTaH,
9TaH, 3TUJIEH, alleTHIIEH, ATAHOJI, TNIMLIEPUH, YKCYCHas KUco0Ta). IIpupoiHble HCTOUYHUKH YIIIEBOIOPOAOB
(yronp, npupoaHblii ra3, He(TH), HPOAYKTHl HUX nepepadoTku (OeH3uH), MX poib B OBITY HU
MPOMBIIUICHHOCTH. [ToHSATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, OeNKax, YriieBoJax — M UX
POJIK B )KM3HU YelloBeKka. MaTepraabHOE €JMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCNHEHUN.

Kpemunuii, ero ¢usmyeckne m XMMHUUYECKHE CBOWMCTBA, MOJy4YeHHE U NpuMeHenue. CoeauHeHUs
KpemHusi B mnpupozae. OOmue mnpezncrasieHus o0 okcujae kpemHus (V) u xpemHueBoit kuciore.
Cunukartsl, UX UCIOJIB30BaHHE B OBITY, B MPOMBINIJICHHOCTH. BaxkHeire cTpouTenbHbIe MaTepUabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eroH. [Ipobrembl 0€30MaCHOTO  HCIIOJIb30BAHUS
CTPOUTEIILHBIX MaTEpPUAJIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuit sIkcnepumenm:

n3y4YeHHe 00paslloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJITHOM KHUCJIOTBI, IPOBEICHHE
KaueCTBEHHBIX PEAaKIMA Ha XJIOPUI-MOHBI U HAONIOJCHUE TMPU3HAKOB WX TPOTEKAHUS, OIBITHI,
oTpaxaromue (pu3M4Yeckue M XUMHUYECKHE CBOWCTBA TaJIOTEHOB W HUX COEAUMHEHUN (BO3MOXKHO
HCIOJIb30BAHME  BHUJIEOMATEpUANIOB), O3HAKOMJIEHME C oO0pa3lamMu XJOpPUAOB  (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0Opa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHWE BHJIEOMATEPHUAIIOB),
HabOoIeHNe Mpoliecca OOyrJIMBaHUs caxapa IMoj JACWCTBUEM KOHIEHTPUPOBAHHOW CEpHOM KHCIOTHI,
M3Yy4YEeHHE XUMHUYECKUX CBOMCTB pa30aBI€HHON CepHON KUCIOTHI, IPOBEACHNE KaueCTBEHHOM peakluy Ha
cynbpaT-uoH U HaONIOIEHHWE TpHU3HAKa €€ MPOTeKaHUs, O3HAKOMIIEHHWE C (DU3MUYECKUMU CBOMCTBAMH
azota, ¢ocdopa U UX coeaTuHEHNN (BO3MOKHO HCIIOJH30BAHKME BUICOMATEPHUATIOB), 00Opa3IiaMi a30THBIX
u ¢GochopHBIX yIOoOpeHUl, MOIydeHHe, COOMpaHHMe, PACIIO3HABAHWE W HM3y4EHHWE CBOWCTB aMMMAKa,
MIPOBEJICHUE KAueCTBEHHBIX peakUuid Ha WOH aMMOHUs W (ocdaT-MOH M U3y4yEHUE TPUZHAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOW a30THOM KHCJIOTHI C Meapio  (BO3MOXKHO
MCIOJIb30BAHME BHJIEOMATEPHANIOB), U3YYEHHE MOJENIel KPUCTAIMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOICTBOM MpPOTHBOTasa, MojiyueHue, coOupaHue, pacro3HaBaHUE U M3YyYEHHE CBOMCTB YIJIEKHUCIIOTO
rasa, IpoBeJeHNE KAaUeCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-UOHBI M HM3ydeHHE MPHU3HAKOB HX
MPOTEKAHMS,  O3HAKOMJIEHWE C  MPOAYKIMEeH  CHUJIMKATHOW  IPOMBIIUICHHOCTH,  pELICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel e HeMeTauIbl U UX COSIUHEHUSD.

MeTtanjibl M UX COeIMHEHHS
OOmiass xapaKTepUCTHKAa XHUMHYECKUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAHMU HX TIOJIOKEHUS B
[lepuoanueckoil cucreme xumuueckux anemeHToB Jl. 1. MenneneeBa u crpoenuss aromoB. CTpoeHue
MeTayioB. Mertayuinyeckasi CBSI3b U METaJIMYecKasl KpUCTaJUIMYecKasi pemérka. DIEKTPOXUMUUYECKHM
psan HampspkeHU MerayuioB. Du3myeckre M XUMHYECKHe CcBoWcTBa MeramioB. OOmme crnocoOsl
noytyueHus: MeTayuioB. [loHATHE O KOPPO3MH METAIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOPPO3HH.
Crnassl (cTanb, YyT'yH, TIOPAIOMUHHM, OpOH3a) U MX IPUMEHEHHE B OBITY U MPOMBIIIEHHOCTH.
lenouynsie Mertamnsl: mnojoxenue B Ilepumomuueckoit cucteme xumuueckux osnemeHtoB J[. W
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXkJeHue B mpupoje. dusnueckue u XUMHUYECKHE CBOICTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIIbI U TUAPOKCUIBI HATPUS U Kanus. [IpruMeHeHune mieoYHbIX METalIoB
U UX COCIUHEHHUH.

[Ileno4yHo3eMenbHBIE METAIUIBI MarHUM M KalbLUUW: MoJ0keHue B Ileproanyeckoi cucreMe XMMUYECKUX
sanemeHtoB JI. WM. MeHneneeBa, CTpoeHHE HX aTOMOB, HaXOXJeHHE B mnpupojae. dDuszmueckue u
XUMUYECKHE CBOMCTBA MarHus M Kajblus. Baxkueilmue coennHenns Kaaplus (OKCUJl, TUAPOKCUI, COJIH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtoB [[. WM. Menpaeneesa,
CTPOCHHME aToma, HaxoXJeHue B mpupoje. Dusnyeckue M XUMUYECKHE CBOWCTBA AITIOMHUHUS.
AmboTepHbIe CBOWCTBA OKCH/IA U TUAPOKCHIA ATIOMUHUSL.



XKeneso: nonoxxenue B Ilepnonnyeckoil cucreme xumuueckux anementoB Jl. M. MenneneeBa, crpoeHue
aToMa, HaxokJeHue B npupoje. Pusnueckue u XuMU4ECKHe CBOMCTBA xkene3a. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a (1) u xenesa (l11), ux cocras, cBoiicTBa U MoJgydYEHUE.

Xumuueckuii IKCnepumenm:
O3HAKOMJICHHE C 00pa3aMy METAJIJIOB U CIJIAaBOB, UX (PU3MUECKMMH CBOMICTBAMH, N3YYCHHE PE3YIbTATOB
KOPPO3HH METAUIOB (BO3MOKHO HCIIOJIB30BAHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS
OKCHJAa KalbLMsl W HATpUs € BOJOM (BO3MOXHO MCIIOJIb30BAaHME BUAECOMATEPHUAIIOB), HCCIEIO0BAHUE
CBOMCTB KECTKOM BOJbI, IIpolecca TOPEHUs JKeJae3a B KHUCIOpOAE (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), MPHU3HAKOB IMPOTEKAHMSI KAUECTBEHHBIX pEaKUUi HAa HOHBI: MAarHus, KajbIus,
amomMunus, 1wHKa, skeneza (l1) u xemeza (lll), memu (ll), HaGmrogeHwe W omnMcaHue MPOIECCOB
OKpalllMBaHUsl IUJIJAMEHM HOHAMM HAaTpus, Kajaus M  Kajblusd (BO3MOXKHO  MCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA ATFIOMUHHS U TUAPOKCUAA IIMHKA,
pellIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4 110 TeMe «BaxxHeiire MeTaibl U UX COEIMHEHUS.
XHuMHS M OKPYKAIOLIAs cpeaa
BemectBa u MaTepuanbl B MOBCEIHEBHOW KM3HHM 4YelloBeKa. be3onacHoe MCIOIb30BaHUE BEIECTB U
XUMHMUYECKUX peakluii B ObITy. [lepBas moMOIIb IPH XUMUYECKHUX OKOT'aX U OTPABJICHUSX.
XUMHYECKOE 3arpsi3HEHUE OKpYXKarolled cpelpl (mpelenbHas IONMyCTHMas KOHLEHTpalus BEIIECTB,
nanee — [1/1K). Ponp XxuMuu B petieHHMH 3K0JI0IMUECKUX MPoOieM.
Xumuueckuit Ikcnepumenm:
M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CTIJIaBbl METAILIOB, TOJIMMEPHBIE MaTEPHAIIBI).
Meosrcnpeomemmnwie ceasu
Peanmusamuss MeXnpenMETHBIX CBSI3eM NP M3YYEHMM XMMHM B 9 Kilacce OCYIIECTBIISIETCS 4Yepes
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHSATHH, SBJISIOIINXCS CUCTEMHBIMU
VIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.
OOuue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAy4yHbIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3,
KJaccu(ukanys, MepuoAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJECIUPOBAHHUE, U3MEPEHHUE, MOJIEIb,
SBJICHHE, TAPHUKOBBIHN 3(P(PEKT, TEXHOJIOT U1, MATEPUAIIBI.
®dusmnka: marepus, aroM, NIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIMJ, H30TOMNbI, PaJUOaKTUBHOCTS,
MOJIEKyJIa, 9JIEKTPUUYECKHH 3apsij, MPOBOJHHMKM, TMOIYNPOBOJHHUKH, IUAIEKTPUKH, (DOTODIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperatHoe COCTOSHHE BELIECTBA, Tra3, pPacTBOpP, PacTBOPUMOCTS,
KpUCTANIM4eCKasi PpEeHETKa, CIUIAaBbl, (U3NYECKHUE BEJIWYMHBI, E€IMHUIBI HM3MEPEHMs, KOCMUYECKOE
IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/1b1, COHIIE.
buosorus: ¢porocunTes, npixaHue, ouocdepa, IKocUcTEMA, MUHEPAIbHbIE YIOOPEHUs, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTaTEIbHbIC BELIECTBA.
I'eorpadus: armocdepa, ruapocdepa, MUHEpAbl, TOPHbIE MOPOJbI, MOJIE3HBIE MCKOIAEMBbIE, TOILIMBO,
BOJIHbIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUUN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMyHOCTHBIE Pe3yNbTaThl OCBOCHHS IPOTrPAMMBI OCHOBHOTO 0011er0 00pa30BaHus TOCTUTAIOTCS B
Xone OOy4eHHs XUMHH B €IUHCTBE YUYEOHOHW M BOCHHMTATEIILHOW JEATEIHHOCTH B COOTBETCTBHU C
TPaJMLIMOHHBIMU POCCUHCKUMHU  COLIMOKYJIBTYPHBIMH U  JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPaBUIIAMH U HOPMaMHU MTOBEJEHUSI U CIIOCOOCTBYIOT MpOILIeccaM CaMOIIO3HAHMS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIMYHOCTHBIE PE3ybTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PacIIUPEHUE OMbITA AEATEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B
YJacTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHUA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HaydHOMY
HaCJIEUI0, TOHUMAaHUsI 3HAU€HUsI XMMHUYECKON HayKd B JKU3HHM COBPEMEHHOTrO 00IeCTBa, CIOCOOHOCTH
BJIJIETh JIOCTOBEPHOW HH(pOpManueld O TMEepeloBbIX JOCTHKEHUSIX M OTKPBITUSX MHPOBOM U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLMAJIbHBIX HOPMax U IMpaBUIaxX MEKINYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHKaTUBHOM  KOMIIETEHTHOCTHM B  OOIIECTBEHHO IIOJIE3HOM, y4eOHO-UCCIIE0BATENbCKOM,
TBOPUYECKON M APYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM AESITENTbHOCTH
IpU  BBHINIOJHEHUHM Y4YEOHBIX, IO3HABATEJIbHBIX 3a]a4, BBIMOJHEHUH XUMHUYECKHX OSKCIIEPUMEHTOB,
CO3JaHUU y4YEOHBIX MPOEKTOB, CTPEMJIEHHS] K B3aMMOIOHHWMAHUIO M B3aMMOIIOMOIIM B MpOIECCEe ITOU
y4eOHON JAEATeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJECHHWE M IOCTYINKHM CBOMX TOBAapHILEH C
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOM PEaKIMH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABISIOLINE OCHOBY JUISl IOHUMAHUS CYIHOCTH HAYYHOU
KapTUHbl MHpa, MpPEJCTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS HPUPOABI, B3aUMOCBS3AX
YeJI0BEKA C IIPUPOTHON CPENOH, O POIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJIy4YeHNE HOBBIX 3HAaHUM MO XMMMHU, HEOOXOUMBbIE
i OOBSICHEHUS HaONIONAaeMbIX IPOLIECCOB U SIBJICHUM, I03HABaTeIbHOM, WH(OPMAIMOHHON WU
YUTATENIbCKOM KyJIBTYpBl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENIBHOM pabOThl C y4eOHBIMM TEKCTAMHU,
CIPaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTU;

uHTepeC K OOY4YEeHHI0O M IO03HAHMIO, JIIOOO3HATENIBHOCTh, TOTOBHOCTb M CHOCOOHOCTh K
caM0o0Opa30BaHUIO, MPOEKTHOM U HCCIIEAOBATENLCKON JEATENIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE LICHHOCTH >XM3HHU, OTBETCTBEHHOT'O OTHOLIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3I0pOBbII 00pa3 *KHU3HH, OCO3HAHUE IOCIEACTBUM M HENpUATUE BPEAHBIX MPUBBIYEK (YMOTpeOsIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHHsI), HEOOXOAUMOCTU COOIIOIEHUS MTPaBUII O€30MaCHOCTH IPU 0OpallleHUH
C XMMMYECKHUMHM BELIECTBAMU B OBITY U pealbHOM XKU3HU;

5) Tpya0BOr0 BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY M3Yy4eHUIO Mpodeccuii 1 Tpyaa pa3audyHOro poja, yBaKEHHUE K TPy1Ly U
pe3yspTaTaM TPYIOBOM NEATENBHOCTH, B TOM YHUCIE Ha OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUHN IO
XMMUH, OCO3HAHHBIN BBIOOP HHAMBHUIYAIILHOM TPAaeKTOPUU MPOJOIDKEHHS 0O0pa3oBaHMUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEIHON Mpo(ecCUOHANIbHOW AEATENbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTb
aJlanTHPOBAThCs B MPO(eCcCHOHANIBHOM cpefe;

6) PIKOJOrnYecKOro BOCIIMTAHMSA:



9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK MUCTOYHUKY KH3HU Ha 3eMIie, OCHOBE
e CyIecTBOBaHUS, MOHNMAHHUE IICHHOCTH 3JIOPOBOTO W 0€30macHOro oOpasza KU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (HU3WYECKOMY U TMCHXHYECKOMY 3/J0POBBIO, OCO3HAHHE IIEHHOCTH
coOnrofieHnsT TIpaBWJI OE30IIaCHOTO TOBEJACHUS TpU PAdOTE C BEIIECTBAMH, a TAKKE B CHUTYalUsX,
YIPOKAKOLIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, IMOJy4YaeMble TPU H3YYCHUW XHUMHH, IS PEIICHUS 3ajad,
CBSA3AHHBIX C OKPYXarolleld NPUPOJHOW CpEeAoM, JUIA INOBBIIIEHUS YPOBHS JKOJOTMYECKOW KYJIbTYpHI,
OCO3HAHUsl TIO0ATBHOTO XapaKTepa SKOJOTHMYECKUX NPOOJIeM W MyTe WX PEIIeHUs] MOCPEICTBOM
METOJIOB XHMHH, HKOJOTHYECKOIO MBIIUICHHUS, YMEHUS PYKOBOJCTBOBATHCA HWM B IIO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COI[MAJILHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJabTATOB BBIACISAIOT 3HAYMMbIE Ui (POpMHUpOBaHUs
MHPOBO33PEHUsI OOIIEHAYYHBIE TTOHATHUS (3aKOH, TEOpHs, MPUHIUII, TUNIOTE3a, (aKT, CUCTeMa, MpOoIecC,
OKCIIEPUMEHT W JIPYroe.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJIAIOT Ha OCHOBE 3HAHUH M3 3TUX MPEaMETOB (OPMHUPOBATH MIPEICTABICHUE O I[EJIOCTHON HAYIHOM
KapTUHE MHUpa, W YHUBEpPCAIbHbIE Yy4YeOHBbIC JeHCTBHsS (TIO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,
peryisiTUBHBIC), KOTOpble OO0ecrneyuBalOT (POpMUPOBAHHME TOTOBHOCTH K  CaMOCTOSATEILHOMY
TJITAHUPOBAHUIO U OCYIIECTBIICHUIO YI€OHOU NEATENHHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCcaJbHbIe yUeOHbIe 1eliCTBUS

ba3oBble Jornveckue aelcTBUS:

YMEHHSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] MPU OCBOEHWH 3HAHUMW: PaCKpbIBATh
CMBICJT XHMHUYECKUX TOHATHH (BBIACNATh MX XapaKTEepHbIC MPU3HAKW, YCTAHABIMBATh B3aWMOCBS3b C
JIPYTUMHU TIOHSATHUSMH), HWCIIOIB30BaTh TIOHATHS JJIsi OOBSICHEHUS OTACIbHBIX (AKTOB U SIBJICHHM,
BBHIOMPATh OCHOBAHMS W KPUTEPHUH IS KIAaCCU(PUKAIMK XUMHYECKUX BEIICCTB U XMMUYCCKUX PEAKITUH,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBEKTAMU HW3y4YEHUsS, CTPOUTH JIOTUYCCKUE
paccyxeHus (MHIYKTUBHBIC, JICTYKTHUBHBIE, 10 aHAJIOTHHN), AEJIaTh BHIBOJBI U 3aKITIOYCHUS;

yMEHHE TIPUMEHATh B TPOIECCe TO3HAHUS TMOHATHUS (MPEAMETHBIE M METaNpEeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yeMbIe B XUMHH, TIPEOOPA30BBIBAThH IIUPOKO MPUMEHSIEMbIS
B XMMHH MOJICJIbHBIC MPEACTABICHUS — XUMHUYECKHI 3HaK (CUMBOJI JIEMEHTA), XUMUYecKas popMyIia u
yYpaBHEHHE XUMHUYECKOW PEAKIMU — TPH PEIICHUHU YYEOHO-TTO3HABATEIbHBIX 3aJad, ¢ y4ETOM OTUX
MOJICJIbHBIX MPEACTABJICHUN BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKUA H3Yy4aeMbIX
00BEKTOB — XHMHUYECKHX BEIIECTB M XHMHYECKHUX PpEaKIMi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CJICICTBEHHBIC CBSI3M M IPOTUBOPEUMS B U3y4AaEMbIX ITPOIECCAX U SABJICHUAX.

Ba3oBble ucciienoBarebCcKHe N1eCTBUA

YMEHHME HCMOJIb30BATh MOCTABJICHHBIE BOIMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TaKKe B
KauecTBe OCHOBBI I (OPMHUPOBAHUS THUIIOTE3bl 110 IPOBEPKE IPABUIBLHOCTH BBICKAa3bIBAEMBIX
CY)KJICHUH;

NpuHOOpeTeHUe OIbITa [0 IJIAaHUPOBAHUIO, OPraHu3allud ¥ TMPOBEACHUI0 YUYEHUYECKHX
SKCIEPUMEHTOB, yYMEHHE HAONI0JaTh 3a XOJOM IIPOIlecca, CaMOCTOSTENLHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMyaupoBaTh OOOOIIEHHs ¥ BBIBOJABI IO pe3yldbTaTaM MPOBEAEHHOTO OTbITA,
HCCEA0BaHUs, COCTABIIATE OTYET O MPOJIeTIaHHOM padoTe.

Padora ¢ undpopmanueii:

yMEHHE BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IUYHBIX BUJIOB U (POPM
MIPEJICTaBJICHHUS, MOJY4aeMYyI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYMSpHAsl JUTEpaTypa XUMHUYECKOTO
COJIepKaHus, CIIpaBOYHbIe TOCOOMs, pecypchl HTepHeTa), KPUTHUUECKU OIIEHHBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIUIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOIbl M 3alpoChl MPH TOUCKE U OTOOpe HHPOpMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJAMMBIX Ui BBITIONHEHUS YYEeOHBIX M IO3HABATENBHBIX 33134
ompenenéHHOr0 TUMA, MNpUOOpPEeTeHHe OmbITa B O0JIACTH  HCMONB30BaHUS  HMH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW, OBJAJEHUE KYJIbTYpOM AaKTUBHOTO MCHOJb30BAHUS PaA3IMUYHBIX
MTOUCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBHIOMpATh ONTHMAIBHYIO (hOpMY MpeacTaBieHUs WHDOpMALUU H



WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMHM CXEMaMHM, JuarpaMMmaMmu, JIpyrumu (opmamu
rpaduKu ¥ UX KOMOMHAIMSIMH;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATH B MPOLIECCE YUEOHOM M NCCIIEA0BATEIBCKOM NS TEILHOCTH
MHGOPMALMIO O BIIMSHUHM TPOMBIIIJICHHOCTH, CEIBCKOTO XO3SHWCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpYKaroLEel MPUPOTHOM CPELBI.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBUSA:

YMEHHUS 3a/laBaTh BOIPOCHI (B X0J€ Auaiiora W (WMu) TUCKYCCHHU) MO CYIIECTBY OOCYXIaeMoOu
TeMBI, POPMYIMPOBATH CBOU MPEATIOKEHNS OTHOCUTEIILHO BBITIOHEHUS MPEIOKEHHON 3a1a4H;

YMEHHS TPEACTABIATh IOJYYEHHbIE PE3YyNbTaThl MO3HABATENBHOW JESITENbHOCTH B YCTHBIX H
IIMCbMEHHBIX TEKCTaX; JIeNaTh MPE3CHTALMI0 PE3YJIbTAaTOB BBINOJIHEHUS XUMHUYECKOIO SKCIIEPUMEHTa
(JtabopaTOpHOTO OIBITa, JTAOOPATOPHOM pPadOThI TO WCCICAOBAHHIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHSI Y4e€OHOrO0 COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIbHOW U
UCCIIEIOBATENIbCKON JIESITEIbHOCTH TPU PEUICHUM BO3HHUKAIOUIMX MpOoOJieM Ha OCHOBE yuyéTa OOMIMX
MHTEPECOB M COIVIACOBaHUS MO3ULUN (0OCyXJeHHs, OOMEH MHEHHUSMH, «MO3TOBBbIE IITYPMBI»,
KOOpJUHAIMS COBMECTHBIX JCWCTBUM, OIpENEleHUEe KPUTEPUEB IO OIEHKE KauecTBa BBIIIOJIHEHHOU
paboThl U ApyTrHeE).

PerynsiTuBHbIe yHUBEPCAIbHbIC YUeOHbIE el CTBUA:

YMEHHE CaMOCTOSTENbHO OIpeaesTh LeIu JesTeNbHOCTH, IJIaHUPOBaTh, OCYILECTBIIATH,
KOHTPOJMPOBaTh M HpU HEOOXOJIMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIBHOCTb, BbIOMpaTh Hamboiee
a¢hdexTuBHBIEC CITOCOOBI pelieHusT yUeOHBIX U MMO3HABATENIBHBIX 3a71a4, CAMOCTOSITEIIFHO COCTABIIAThH WIIH
KOPPEKTUPOBATh MPEIIOKEHHBIM AITOPUTM JCUCTBUM NPU BBINOJHEHUU 3aJaHUNA C YYETOM IOITY4EHUS
HOBBIX 3HaHUN 00 WH3ydaeMbIX OOBEKTaxX — BELIECTBAX U pEaKIUsAX, OLEHUBATH COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBJIEHHOM L€, YMEHHE HCIOJb30BaTh W AaHAJIM3UPOBATH KOHTEKCTHI,
npeiaraeMble B YCIIOBUU 3aJJaHHM.

MHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yabTaTOB 110 OCBOCHHIO 00S3aTENILHOTO COAEP)KAHUS, YCTAaHOBJIEHHOTO
TaHHOU (enepanbHON pabovei mporpaMMO, BBIJIEISIOT: OCBOSHHBIE 00yYarOIIMMUCS HAaydYHbIC 3HAHUS,
YMEHHS ¥ CLIOCOObI AeUCTBUM, crielupruecKue i NpeAMETHOM o0nactu «XUMHUs», BUIbI 1E€ATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMSI, €r0 MHTEPHpEeTallH, MPeoOpa3oBaHUIO0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiiacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPaXkaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX IMOHSATHI: aToM, MOJEKyja, XUMUYECKHI 3JIEMEHT,
IIPOCTOE BEUIECTBO, CIJIOXKHOE BEHIECTBO, CMeCh (OAHOPOJHAsT W HEOAHOPOJHAas), BAJICHTHOCTH,
OTHOCHUTENIbHAsT aTOMHAs M MOJEKYJIspHas Macca, KOJIMYECTBO BEIIEeCTBA, MOJb, MOJSpHas Macca,
MaccoBasi JI0JIs1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHHUH, MOJISIPHBIM 00BEM, OKCHJI, KUCIOTa, OCHOBAHHE,
COJIb, AMEKTPOOTPHUIIATENFHOCTD, CTEIIEHb OKHCICHUS, XUMHUECKas peaklus, KIacCU(pUKAIUs PeaKIIHii:
pEeaKiuu COCIUHEHHS, PEeaKlUUU pPa3JIokKEHHs, peakluud 3aMelIeHHUs, peakuuu oOMeHa, 5K30- U
SHIOTEPMHUUCCKUE DPEaKIUH, TemIoBoi 3(dekr peakuuu, sapo aToMa, SJIEKTPOHHBIA CJIOW aToma,
aTOMHas opOuTanb, paguyc aromMa, XMMUYecKas CBs3b, MOJIAPHAS W HEMOJSIpHAs KOBAJIGHTHAasl CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBas JI0Jis BellecTBa (MPOLEHTHAsE KOHIEHTpalus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATUI M MPUMEHATH TU MOHATHUS NPU
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

UCMOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJsI COCTaBiIeHHMS (GOpMYyN BELIECTB M YpaBHEHUH
XUMUYECKUX PEAKIUN;

OTpeNeNiATh BAJEHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHHSX, CTETEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, IPHUHAIICKHOCTD BEIIECTB K ONPEIeIEHHOMY KJIacCy COeTMHEHUI
no opmyrnam, BUJ XMMUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;



packpsiBaTh cmbica [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh MOHUMAHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX MOJIOXKEHUsS B llepmoanueckoi
CUCTEME, 3aKOHOB COXPAHEHHUS MACChI BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yYEHUS,
3aKoHa ABOTaJIpo;

OTHCHIBATh W XapaKTepu30BaTh TaOnmmuHyto ¢opmy [leprmogudeckold CHCTEMBI XHUMHUYECKUX
JJIEMEHTOB: pa3liMyaTh TOHATUS «TJIaBHAs moiarpymma (A-rpynma)y u «mobounas moarpynmna (b-
TPYIIa)», Majble W OOJBIINE TEPUOMIBI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPHIE HMMEIOTCS B TaOHIlC
«Ilepuognueckass cucrema xumuueckux daemeHTtoB . WM. MeHneneeBay € 4YMCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sjapa, oOlee YHuciio
AJIEKTPOHOB U PACIIPEACIICHUE UX TI0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(DHUITMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE peaKIuu (TI0
YHCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/Iasi OIMHMCAHUE TPUMEPAMHU MOJEKYJISIPHBIX YpPaBHEHUW COOTBETCTBYIOIIMX XUMUUYECKHX
peaKuuii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIIOBHSIX;

BBIYUCIISTE OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO JJIEMEHTa 1o (popmysie COeTUHEHHUs, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl M0 ypPaBHEHHUIO XUMHYECKOM PEaKInu;

MIPUMEHSATh OCHOBHBIC OTIEPAIlUM MBICIUTEILHON ACSITEIPHOCTH — aHAIW3 W CHUHTE3, CpaBHEHHUE,
00001IeHNE, CUCTEMATU3AINIO, KIACCU(DHUKAIINIO, BBISIBICHHE MPUYUHHO--CICACTBEHHBIX CBS3€H — A
M3Y4YEHUS CBOMCTB BELIECTB W XMMHMUYECKHUX PEaKIHMi, €CTeCTBEHHO-HAyYHbI€ METOJbl IO3HAHUS —
HaOII0ZICHUE, U3MEpPEHNEe, MOICTMPOBAHUE, IKCIIEPUMEHT (peabHBIN U MBICJICHHBIH);

ClieIoBaTh IMpaBWJIaM TMOJb30BAaHUS XUMHUYECKOW MOCYION M j1abopaTOpHBIM OOOpyIOBaHUEM, a
TaKKe TMpaBujaM OOpaIeHUs C BELIECTBAMU B COOTBETCTBUUM C HHCTPYKLIHUSIMH IO BBITIOJHEHUIO
Ja00PaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOIOPOIA U
KHCJIOPO/ia), IPUTOTOBIICHUIO PACTBOPOB C OMPENEIEHHON MacCcOBOM NoJiell pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKHE JKCIEPUMEHTHI 10 PACIO3HABAHHUIO DPACTBOPOB WIEIOYEH H
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIaKMYC, (PeHOI(TaNenH, METUIIOPAHXK U JPYTHUE).

K xoniy oOyuyenust B 9 kJiacce mpeaMeTHbIE Pe3ysIbTaThl HA 0230BOM YpPOBHE JIOJDKHBI OTPaXkaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUN JIEMEHT, aTOM, MOJIEKYyJia, UOH,
KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BaJECHTHOCTh, 3JEKTPOOTPULATEILHOCTD,
CTENeHb OKHCJICHMS, XMMHUYECKas peaKlMs, XMUMHUYeCKas CBs3b, TEIUIOBOM 3(d(deKT peaxkiuu, MoIb,
MOJISIPHBIN 00BEM, PacTBOP, NMEKTPOIUTHI, HEAIEKTPOJIUTHI, MEKTPOIUTHYECKAS AUCCOIHALINS, PEaKLIUU
MOHHOTO OOMEHa, KaTaliu3aTop, XHUMHYECKOe paBHOBECHE, OOpaTUMble U HeoOpaTHMble pPEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH, OKUCIHUTEIb, BOCCTAHOBUTENIb,  OKHUCIEHHE U
BOCCTaHOBJIEHHE, aioTponus, aMQOTepHOCTh, XUMHUYEcKass CBsI3b (KOBaJICHTHas, HWOHHAf,
MeTajin4yeckas), KpHUCTaJUIMYecKash peméTka, KOppo3us METajioB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakiuu, npeaenbHo nonyctumas konnentpanus [1JIK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHA W MPUMEHSATh 3TU MOHATHUS IPU
ONMCAHUU BEUIECTB U UX MMPEBPALCHUN;

WCIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY [UISI COCTaBieHUS (GOpMYyT BELIECTB M ypaBHEHUI
XUMHUYECKUX PEAKIUH;

ONpEeNENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHX DJJIEMEHTOB B COEIUHEHHUSIX
Pa3IMYHOTO COCTaBa, MPHUHAUICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJlaccy COelIMHEHUN 1o gopmynam,
BH/JI XUMHYECKOHN CBSI3U (KOBAJICHTHAsS, MOHHAS, METAITUYECKAs) B HEOPTaHMUECKUX COCITMHEHUSX, 3apsijl
MOHA M0 XMMHUYECKON (opmyre, XapakTep Cpelbl B BOAHBIX PAacTBOpPaX HEOPraHUYECKUX COCAMHEHHIA,
THUI KPUCTAIUTMYECKON PEIETKA KOHKPETHOTO BEILIECTBA;



packpsiBaTh cMbica Ilepuomnueckoro 3akona /[[. M. MenaeneeBa M JE€MOHCTPUPOBATH €O
MOHMMAaHHe: OMUCHIBATH M XapaKTepu30BaTh TabauuHyto ¢opmy Ilepnonnueckoil cucTeMbl XUMHUYECKUX
SJIEMEHTOB: pa3inyaTh MOHSATHS «rJaBHas mnoiarpynma (A-rpymma)y u «nobounas mnoxarpynmna (b-
rpyImmna)», Majible ¥ 0OJbIINe TePUO/Ibl, COOTHOCHTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPUOIUIECKOM
TabJaHIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
aqapa, o0Iee YUCIO SIIEKTPOHOB U PACIpPENENICHUE HX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIne
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COEIMHEHHI B Ipejaenax MalblX MEpUOJIOB U
[JIaBHBIX MOATPYII C Y4ETOM CTPOEHUSI UX aTOMOB;

KJIacCu(UIMPOBATh XUMHUECKUE DJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMHUECKHE PEaKIuu (110
YHCIly U COCTaBy Y4acTBYIOLIUX B PEAKLMU BEIIECTB, 110 TEIJIOBOMY 3P PEKTY, 10 UBMEHEHUIO CTENEHEMN
OKHUCJICHUS XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIU(PUYECKHEe XWMHUYECKHE CBOMCTBA MPOCTBIX H
CIIOXHBIX BEIECTB, MOATBEpKJas ONHUCAHUE TPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMIA;

COCTaBJISITh YPaBHEHHUS DJIEKTPOJUTHYECKON JMCCOLIMALMU KHCIOT, IIEJIoYed M COJeil, MOJHble U
COKpAalEHHbIE ypPaBHEHUS pEaKIUil HOHHOrO OOMEeHa, YpaBHEHHUS peakluil, MOATBEPKIAIOIINX
CYIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMUHbBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX peaKLnid;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHS, BO3MOKHOCTHU MPOTEKAHUS
XMUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTENIbHYIO MOJIEKYJIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMHMUYECKOTO 3JeMeHTa Mo (opMysie COEAUHEHHUS, MACCOBYIO JOJIO BEIIECTBA B PacTBOpE, MPOBOJIUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOM peakiuu;
coOnrofaTh npaBuja MOJb30BAHUS XMMUYECKOM MOCYI0M M J1abopaTOpHBIM O0OPYIOBAHHMEM, a TaKkKe
MpaBuiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSMU IO BBINOJHEHUIO JaOOPATOPHBIX
XMUMHUYECKUX OIBITOB MO MOJIYYEHUIO M COOMpPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YrJIEKHCIIOro
rasa);

MIPOBOJUTH peaklnu, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB Pa3IMUYHbIX BELIECTB: PACIIO3HABAThH
OTNBITHBIM TyTEM XJIOPUA-, OpOMHII-, MOIUI-, KapOoHaT-, (ocdar-, cunmkar-, cyibdar-, THIPOKCHI-
MOHBI, KaTHOHbI aMMOHMSI W HMOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHMYECKUX BEIECTB;

MPUMEHSITh OCHOBHBIE OTEPAllUU MBICIUTEILHON NESTEIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE,
0000111eHIe, CUCTEMATU3AIUIO, BBISABICHUE MPUYUHHO-CIECCTBEHHBIX CBSI3€H — Il M3y4EHHUS! CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIIHii, €CTEeCTBEHHO-HAayYHbIE€ METO/IbI TO3HAHUS — HAONIOIEHUE, U3MEPEHHE,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEaIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM KoJun4yecTBo yacos JuekTpoHHble (UG poBbIE)
n/ NPOrpaMMblI Bcero | Ko | Il | oOpa3oBaTenbHbIe pecypchl
n HT p
p. a
K
T
Paznea 1. IlepBoHayaibHble XMMHYECKHE MOHATHS
1.1 | Xumwus — BaxkHas 00J1aCTh €CTECTBO3HAHMS H 5 0 2 | bubmmoreka [JOK
MPaKTHYECKOM JICSITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
1.2 | BemecTBa 1 XUMHUYECKHE PEAKLIUU 16 2 0 | bubmuoreka LJOK
https://m.edsoo.ru/7f41837c
Wroro no pazneny 21 |2 2
Pa3nes 2. BaxkHelilme npeacTaBuTe/ I HEOPraHUYECKUX BellleCTB
2.1 | Bosnyx. Kucnopoa. Ilonsitie 06 okcngax 6 0 1 | bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 | Bopopoa.IloHsTHE O KHCIOTaX U COJISIX 7 0 1 | bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 | Bopma. PactBopsl. [lonsATHE 00 OCHOBAHHSIX 4 1 1 | bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIE KJIaCChl HEOPTAHUIECKUX 14 2 1 | bubnnoreka [IOK
COCIMHEHUH https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 31 |3 4

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeck

asi cucreMa XuMU4eckux djiemenTon 1. W.

MenaeseeBa. CTpoeHne aToMOB. XUMH4YecKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIMHU

3.1 | Ilepmoamueckwuii 3akon u [lepuoamdeckas 7 0 0 bu6moreka [IOK
CHCTEMa XMMHYECKHX 3eMenToB /1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
3.2 | Xumwudeckas cBi3b. OKHUCIUTEIIBHO- 9 1 0 | bubmuoreka IJOK
BOCCTaHOBMTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837c
Hroro no pazgeny 16 |1 bubnuorexa [JOK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 0 0 0 | bubmuoreka [IOK
https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 6 6

I[TPOTPAMME
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9 KJIACC

No HaumeHoBaHue pa3/ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LM(POBbIE)

n/ MPOrpaMMblI Bcero | K. I1 | oOpa3oBaTebHbIE pecypchl
n p p.
p-
Pa3nes 1. BemecTBo H XuMH4yecKHe peakiuun
1.1 | IloBropeHue u yriayOneHue 3HaHUM 5) 1 0 | bubmmoreka [IOK
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
1.2 | OcHoBHBIEC 3aKOHOMEPHOCTH XUMHUECKUX 4 0 0 | bubmmoreka LIOK
peakiuii https://m.edsoo.ru/7f41a636
1.3 | DuekrposuTHYecKas TUCCOIHAIINS. 8 0 1| bubmmoreka [JOK
XUMHYECKHE PEaKIMU B PaCTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17 1
Pazjen 2. HemeTauibl U X COeIMHEHUS
2.1 | OOmias xapaKTepUCTHKA XUMHYECKIX 4 1 1| bBubmmoreka HOK
anemeHToB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
2.2 | OOmias XapaKTepUCTHKA XUMHUECKIX 6 0 0 | bubmmoreka [IOK
anemeHToB VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS
2.3 | OOmas xapaKTepUCTHKa XHMHUSCKAX 7 1 1| bubmmoreka [JOK
anemeHTOB VA-rpymisl. A30T, hocdop u https://m.edsoo.ru/7f41a636
WX COCJTMHCHUS
2.4 | OOmas xapakTepuCTUKa XUMHIECKHX 8 1 2 | bubmmoreka [JOK
anemeHToB |VA-rpynmsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHU U X COCTMHCHHUS
Hroro mo pazgeny 25 3 4
Pa3nen 3. Metasiibl U UX COeIMHEHUS
3.1 OO0mre cBO¥CTBa METAJIOB 4 0 0 | bubmmoreka IJOK
https://m.edsoo.ru/7f41a636
3.2 Baxxuelimme MeTaubl U UX 16 2 2 | bubmmotexka [IOK
COCJIMHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20 2 2
Pasznea 4. Xumusi v oKpy:Kaomas cpeia
4.1 Bemmecta u MmaTepuaibl B )KM3HU 3 0 0 | bubnuorexa LIOK
4eIoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 0 0 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68 6 7

I[TPOTPAMME
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INOYPOYHOE INIAHUPOBAHMUE 8 KUIACC
Ne | Tema ypoka KoJunyecTBo yacoB Hara DJIeKTPOHHBbIE
Bcero | K.P. | IIp. H3Y4YEeHHU uudposeie
n/ p | 0o0pa3oBaTeIbHBI
n e pecypchbl
1 [Ipeamer xumun. Posib xumuu B 1 0 0 02.09.24 bu6mmoreka [{OK
JKH3HU 4yesloBeKa. Tena u BerecTna https://m.edsoo.ru
[ff0d210c
2 [TonsTHE O METOMAX IMO3HAHKS B 1 0 0 02.09.24 bubmmoreka [{OK
XUMUH https://m.edsoo.ru
[ff0d227e
3 [Ipaktuueckas padorta Ne 1 1 0 1 09.09.24 bubnuoreka [JOK
«[IpaBuna paboThI B 1a00paTOPUN https://m.edsoo.ru
U TIPUEMBI OOpAILCHHUS C [ff0d23dc
J1a60paTOPHBIM 000PYIOBAHUEM
4 YucTeie BEIIECTBA M CMECH. 1 0 0 09.09.24 bubmuoreka [JOK
Crnioco0Obl pasjiesieHus cMecei https://m.edsoo.ru
[ff0d26ca
5 [IpakTuueckas padota Ne 2 1 0 1 16.09.24 bubmuorexa [JOK
«Paznenenue cmeceii (Ha mpuMepe https://m.edsoo.ru
OYHCTKHU MOBAPEHHOW COJIN)» /ff0d28c8
6 ATombl U Mosiekybl. [IpocTeie u 1 0 0 16.09.24 bubnuoreka [IOK
CIIO)KHBIC BEIIECTBA https://m.edsoo.ru
[ff0d2a6¢
7 CrapToBas KOHTpOJIbHas paboTa 1 1 0 23.09.24 bubmuorexa [JOK
https://m.edsoo.ru
[ff0d2a6¢
8 XHUMHUYECKHUE AIEMEHTHI. 3HAKU 1 0 0 23.09.24 bu6mmoreka [IOK
(CHMBOJIBI) XUMHUYECKHUX https://m.edsoo.ru
SIIEMEHTOB [ff0d2be8
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1 0 0 30.09.24 bubnuoreka [JOK
3aKOH IOCTOSHCTBA COCTaBa https://m.edsoo.ru
[ff0d2d50
10 Xumu4aeckas opmysia. 1 0 0 30.09.24 bubnuoreka [JOK
BajeHTHOCTh aTOMOB XHMHUYECKHUX https://m.edsoo.ru
SIIEMEHTOB [ff0d2eae
11 CocraBieHne XUMHYECKUX GopMyI 1 0 0 07.10.24
o BaJieHTHOCTH. HaxosxkieHue
BaJICHTHOCTH XUMHUYCCKUX
AJIEMEHTOB TI0 (opmyJie
12 OtHocHTeNnbHAsS aTOMHas Macca. 1 0 0 07.10.24 bu6mmoreka [JOK
OTHOCUTENbHAST MOJICKYISIpHAS https://m.edsoo.ru
Macca [ff0d323c
13 MaccoBas oI XUMHYECKOTO 1 0 0 14.10.24 bu6mmoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edso0.ru
[ff0d350c
14 KoauuectBo Bemecrra. Moib. 1 0 0 14.10.24 bu6mmoreka [JOK
MonspHas macca https://m.edsoo.ru
[ff0d5230
15 dOu3ndecKue U XUMUYECKHE 1 0 0 21.10.24 bu6mmoreka [JOK
SIBJICHUSL. XUMUYECKast PEaKIus https://m.edso0.ru
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[ff0d37fa

16 [Ipu3Haky U ycinoBUs IPOTEKAHUS 21.10.24 bubnuorexa [JOK
XUMHUUYECKHX PEaKLUit https://m.edsoo.ru
[ff0d3al6
17 3aKOH COXpaHEHMs MacChl 11.11.24 bubnuorexa [JOK
BeliecTB. XMMUYECKUE YPABHEHUS https://m.edso0.ru
/ff0d3b88
18 M. B. JIoMOHOCOB — yu&HBIHi- 11.11.24 bubmoreka [IOK
sHnmKioneauct. O600IeHNE 1 https://m.edsoo.ru
cHCTEeMaTH3allHsl 3HAHUI [ff0d40c4
19 Borauciienus koimdecTBa, MacChl 18.11.24 bubmmorexa [{OK
BEIIIECTBA M0 YPaBHCHUSIM https://m.edsoo.ru
XUMHUUYECKHX PeaKIuil /ff0d5708
20 Knaccudukanus xumuueckux 18.11.24 bubnuoreka [JOK
peakuii (CoenHEHHUS, https://m.edsoo.ru
pas3ioKeHus, 3aMelCHHs, 0OMEHa) [ff0d3f34
21 KonTtponsHas padora Nel no teme 25.11.24 bubnuorexa [JOK
«BerecTBa 1 XUMHYECKHE https://m.edsoo.ru
peaKImm» [ff0d4290
22 Bozmyx — cmech ra3oB. Coctas 25.11.24 bubmorexa [IOK
Bo3ayxa. Kucnopoa — sneMeHT u https://m.edsoo.ru
npoctoe BemecTBo. O30H [ff0d448e
23 dOu3nyecKne 1 XUMUYSCKUE 02.12.24 bu6moreka [IOK
CBOWCTBA KUCIOPOIa (PeaKIuu https://m.edsoo.ru
okucieHus, ropenue). I[lousatre 00 [ff0d4614
OKCHJIaX
24 CrocoOblI MOTy4eHHS KUCITOPOa B 02.12.24 bubmuorexa [JOK
71a00paTOPHH U TPOMBINITIEHHOCTH. https://m.edsoo.ru
[TpuMeHeHne KuCIopoaa [ff0d497a
25 TennoBoii 3 HexT XuMuIecKou 09.12.24 bubmuorexa [JOK
pEaKIMH, OHATHE O https://m.edso0.ru
TEPMOXHMHUYECKOM YPaBHCHHH, [ff0d4790
9K30- U DHJIOTEPMUYECCKHUX
peaKImsIx
26 TormumBo (HedTh, yroiab U METaH). 09.12.24 bubnuoreka [JOK
3arpsi3HEHHE BO3/yXa, CIIOCOOBI https://m.edsoo.ru
€ro MpeI0TBPAIECHHUS [ff0d4cda
27 [IpakTuueckas pabora Ne 3 mo 16.12.24 bubnnorexa [JOK
teme «IloydeHue u cobupanue https://m.edsoo.ru
KHCJIOPO/ia, U3y4IEHHUE €ro [ff0d4ae2
CBOWCTB»
28 Bonopon — anemeHT u mpocToe 16.12.24 bu6mmoreka [JOK
BeniecTBo. HaxoxieHue B mpupoie https://m.edsoo.ru
/ff0d4dd0
29 ®Ou3n4eCcKrue U XUMUYECKHE 23.12.24 bu6mmoreka [JOK
cBoiicTBa Bojopoa. [Ipumenenue https://m.edsoo0.ru
BOJIOPOIa /ff0d4dd0
30 Crnioco6bl nosryyeHus BOAOPOaa B 23.12.24 bubnuorexa [IOK
nabopaTopuu https://m.edsoo.ru
[ff0d4ddO
31 [Ipaktuyeckas padora Ne 4 o 13.01.25 bubnuorexa [IOK
teme «llonydenue u cobupanue https://m.edsoo.ru
BOJIOPO/JIa, U3YYEHHUE €r0 CBONCTBY [ff0d4f42
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32 MonsipHblii 00bEM Ta30B. 3aKOH 13.01.25 bubnuorexa [JOK
ABorajpo https://m.edsoo.ru
[ff0d542¢
33 Breruncienus o00b€Ma, KOJIU4YeCTBa 20.01.25 bu6mmoreka [{OK
BEILIECTBA T'a3a 110 €r0 H3BECTHOMY https://m.edsoo.ru
KOJINYECTBY BEIIECTBA WIH 00BEMY [ff0d55a0
34 Brruncienus 00bEMOB ra3oB 10 20.01.25 bubmmoreka [{OK
YPaBHEHHIO PEaKI[H Ha OCHOBE https://m.edsoo.ru
3aKOHA 0OBEMHBIX OTHOIICHHI [ff0d5708
ra3oB
35 Boga xak pacTBOpHUTEITb. 27.01.25 bubmmoreka [JOK
HacplItieHHbIe ¥ HEHACHIIIICHHBIC https://m.edsoo.ru
pacTtBOpbl. MaccoBast 107151 [ff0d5b40
BEII[ECTBA B PACTBOPE
36 dusnuecKkrue 1 XMUMUIECKHE 27.01.25 bubnuoreka [JOK
CBOJCTBA BOJIbI https://m.edsoo.ru
[ff0d587a
37 [MpakTuaeckast padora Ne 5 o 03.02.25 bubmmoreka [JOK
teme «[IpuroToByieHHe pacTBOPOB https://m.edsoo.ru
C onpeenEHHON MacCOBOM T10JIei [ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
38 KoHuTposasHas padora Ne2 o teme 03.02.25 bubnmorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru
[ff0d6342
39 Oxkcuapl: cocTaB, Kiaccudukaus, 10.02.25 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru
[ff0d664e
40 [Tony4yeHue u XUMHUYECKHE 10.02.25 bubmuorexa [JOK
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru
aM(pOTEPHBIX OKCHUIOB [ff0d664e
41 OCHOBaHHUS: COCTaB, 17.02.25 bu6mmoreka [JOK
Kiaaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru
[ff0d67ca
42 CocraB ocHoBaHui. [lonsrue 00 17.02.25 bu6mmoreka [JOK
HHIUKATOpaXx https://m.edso0.ru
[ff0d59e2
43 [Tonyuenue u Xxumu4eckue 24.02.25 bubnuoreka [IOK
CBOMCTBA OCHOBaHHIA https://m.edsoo.ru
[ff0d67ca
44 [ToHsTHE O KHCIIOTAX U COJISX 24.02.25 bubnuoreka [JOK
https://m.edsoo.ru
[ff0d50d2
45 Kucnotsl: cocras, knaccudukaus, 03.03.25 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru
[ff0dfee2
46 [Tonyuenue u xumu4eckue 03.03.25 bubnuoreka [IOK
CBOWCTBA KUCIIOT https://m.edsoo.ru
[ff0dfee2
47 Conu (cpemHue): HOMEHKIIATYpa, 10.03.25 bubmuoreka [JOK
CIOCOOBI TOMYYESHUS, XUMUYECKHE https://m.edsoo.ru
CBOICTBa /00ad9474
48 [IpakTtuyeckas padora Ne 6. 10.08.25 bubnuorexa [IOK

Pemenne OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru
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3aj7a4 110 TeMe «OCHOBHBIC KIIACCHI
HEOPraHUYECKUX COEAUHEHUIN

/00ad9b7c

49 ['eneTnyeckas CBSI3b MEXKIY 24.03.25 bubnuorexa [JOK
KJIacCaMu HEOPraHUYECKHX https://m.edsoo.ru
COCIMHEHUI /00ad9a50

50 O06o001IeHre U cuCTeMaTH3alus 24.03.25 bubnmoreka [JOK
3HaHUHI https://m.edsoo.ru

/0013.03.25ad9chb
2

o1 KonTtposnsHas padota Ne3 mo Teme 07.04.25 | bubmmoreka [IOK
"OCHOBHBIE KJIACChI https://m.edsoo.ru
HEOPraHW4YeCKUX COCITUHCHUI" /00ad9ela

52 BIIP 07.04.25 | Bubmuoreka [IOK

https://m.edsoo.ru
/00adb33c

53 [TepBbie MOMBITKH KJIacCUpUKAIIIT 14.04.25 | Bubmmoreka [[OK
XUMUYECKUX 31eMeHTOB. [ToHsATHE https://m.edsoo.ru
O TPYIIAaX CXOJHBIX JICMEHTOB /00ad9ffa

54 [Tepuoamyaeckuii 3aK0H U 14.04.25 bubmuorexa [JOK
[Mepuoauueckas cucrema https://m.edsoo.ru
XUMHYecKuX 3aementoB J1. U. /00ada52c
MenneneeBa

55 Crpoenue atomoB. CoctaB 21.04.25 bubmuorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru

/00ada342

56 CtpoeHue AIIeKTPOHHBIX 000JI09eK 21.04.25 bubmuorexa [JOK
aTOMOB DJICMEHTOB https://m.edsoo.ru
[epuoanyeckoii cuctemsr J1. 1. /00ada6bc
Meunneneena

57 CtpoeHue AIIeKTPOHHBIX 000JI09eK 28.04.25 bubmuorexa [JOK
aTroMoB ateMenToB I[ICXD https://m.edsoo.ru
JI.11.Menneneesa /00ada52c

58 XapakTepucTUKa XUMHUYECKOTO 28.04.25 bubnuoreka [JOK
3JIEMEHTA TI0 €r0 MOJIOKEHUIO B https://m.edsoo.ru
Iepuoanyeckoii cucreme [1. W. /00ada824
Meunpeneena

59 3nauenue [leproanyeckoro 3akoHa 05.05.25 bu6mmoreka [JOK
JUISL pa3BUTHS HAYKU U IPAKTHKH. https://m.edsoo.ru
JI. 1. MenpeneeB — y4EHbIH, /00ada96e
MeIaror U rpakIaHIH

60 [IpomexyTouHas aTTecTanus 05.05.25 bu6mmoreka [JOK

https://m.edsoo.ru
/00ada96e
61 DNEKTPOOTPULIATEIBHOCTh ATOMOB 12.05.25 bubnuoreka [IOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru
/00adaab8
62 HNonnas xumuueckas CBsizb 12.05.25 bubmuoreka [JOK
https://m.edsoo.ru
/00adac34

63 KoBanenTHas nonsipHas u 19.05.25 bubnuorexa [IOK

HEMOJIsIpHask XUMHUYECKast CBSI3b https://m.edsoo.ru
/00adaab8
64 Kpucrannnuekue pemerku 19.05.25 bubnuoreka [IOK
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https://m.edsoo.ru

/00adaab9
65 CreneHb OKHCIICHUS 1 26.05.25 bubnmoreka [JOK
https://m.edsoo.ru

/00adae28
66 OxucnuTensHo- 1 26.05.25 bubnmoreka [JOK
BOCCTAHOBMTEJIbHBIC PEAKIIHU https://m.edsoo.ru

67 OKHCIMTENN ¥ BOCCTAHOBHUTEIIN 1 28.05.25 /00adb076
68 PesepBHbIil ypok 1 28.05.25 bubnuorexa [JOK
https://m.edsoo.ru

/00adb486

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

Ne | Tema ypoka KonnuectBo Hara DJIEeKTPOHHBIE
/o 4acosB U3y4EHUs u(ppoBkIC
00pa3oBaTelbHbIC
Bcero | Kp pecypest
1 [lepuoauueckuii 3akoH. [leproauueckas 1 0 02.09.24 bubnuorexa [JOK
crcTeMa XMMHUYECKHX 3emenTtoB J1. 1. https://m.edsoo.ru/
MenneneeBa 00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 1 0 02.09.24 bubnuorexa [JOK
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/
MePUOJIOB 00adb6hb6
3 Knaccudukarus u HOMeHKIaTypa 1 0 09.09.24 bubnuoreka [JOK
HEOPraHWYeCKUX BEIICCTB https://m.edsoo.ru/
00adb7e2
4 Buabl XUMHUYECKO CBSI3M U THUIIBI 1 0 09.09.24 bu6moreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/
0Oadbac6
5 Bxoanas koHTpOJIbHAS paboTa 1 0 16.09.24
6 Knaccudukanus xumuuecknx peakuuii mo | 1 0 16.09.24 bu6mmoreka [IOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/
00adbch0
7 [ToHsATHE O CKOPOCTH XUMHYECKOI 1 0 23.09.24 | bubnuoreka [IOK
peakmuun. [ToHATHE O TOMOTE€HHBIX U https://m.edsoo.ru/
reTEPOreHHBIX PEAKIHIX 00adbe9a
8 [ToHATHE O XUMHYECKOM PaBHOBECHH. 1 0 23.09.24 bubmuoreka [JOK
®daKTopbl, BIUSIOIINE Ha CKOPOCTh https://m.edsoo.ru/
XUMHUYECKON PEaKIIUU U TTOJI0KEHNE 00adc28c
XUMUYECKOTO PAaBHOBECHS
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 0 30.09.24 bubnuoreka [JOK
peakuuu https://m.edsoo.ru/
OOadcade
10 | Teopus >MEKTPOIUTHUECKOM 1 0 30.09.24 bubnuoreka [IOK
nuccorranuu. CHIIbHbBIE U CITa0ble https://m.edsoo.ru/
ANEKTPOITUTHI 00adcd68
11 | MoHHble ypaBHEHUS peaKIuii 1 0 07.10.24 bubnuorexa [IOK
https://m.edsoo.ru/
00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

12 | XuMHYeCKHe CBOMCTBA KUCJIOT H 07.10.24 bu6mmoreka [{OK
OCHOBaHHIi B CBETE IPEJICTaBJICHHIA 00 https://m.edsoo.ru/
NMEKTPOIUTUICCKON AUCCOIHALIUH 00add5d8

13 | Xumuueckue CBOMCTBA COJICH B CBETE 14.10.24 bu6mmoreka [{OK
NPEICTABICHUN 00 AIIEKTPOIUTUICCKON https://m.edsoo.ru/
JIMCCOLIUAIIAN 00add8h2

14 | [lonsTHE O TUAPOIU3E COIEH 14.10.24 bubnuorexa [JOK

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

15 | Pemenue pacueTHbIX 3a1a4 21.10.24 bubnuorexa [JOK

https://m.edsoo.ru/
00addd12

16 | IlpakTmueckas padota Ne 1. «Pemenue 21.10.24 bubnuorexa [JOK
IKCIIEPUMEHTATLHBIX 33141 https://m.edsoo.ru/

0Oaddbfa

17 | KonTtpomasHas pabota No2 o teme 11.11.24 bubnuoreka [IOK
«DNEKTPOIUTHUECKAS TUCCOIIHAITHSL. https://m.edsoo.ru/
XUMHUYECKUE PEAKIIUH B PACTBOPAX) 00addecO

18 | OOmas xapakTepUCTHKA TaJIOTEHOB. 11.11.24 bubmuorexa [JOK
XUMHYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/

0Oaddfe2

19 | XnopoBomopos. ConstHast KUCIIOTA, 18.11.24 bu6mmoreka [IOK
XHUMHYECKHE CBOMCTBA, MOJyYCHHE, https://m.edsoo.ru/
[IPUMEHECHHE 00adel04

20 | IIpaktnueckas padora Ne 2 o Teme 18.11.24 bubmuoreka [JOK
«[TomyueHne COMTHON KUCIOTHI, H3YUCHHE https://m.edsoo.ru/
e€ CBOUCTB» 00ade348

21 | BoluncnieHus o ypaBHEHUSAM XUMHYECKHUX 25.11.24 bubnuoreka [IOK
peaKImii, €CIIM OJIMH U3 PEeareHTOB JaH B https://m.edsoo.ru/
H30BITKE 00ade488

22 | OOmiast xapakTepucThka 31eMeHToB VIA- 25.11.24 bubnunorexa [JOK
TPYIIIIBI https://m.edsoo.ru/

0Oade64a

23 | AnnoTponHble MOAU(UKAIIUHN CEPBI. 02.12.24 bubnuoreka [IOK
HaxosxneHue cepbl 1 €€ COeTMHEHUN B https://m.edsoo.ru/
Ipupoe. XMMUYECKHE CBONCTBA CEPBI 0Oade64a

24 | CepoBosiopoJi, cTpoeHHe, GU3NIECKUE U 02.12.24 bubnuorexa [IOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/
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00ade802

25 | Okcunsl cepol. CepHasi KUCIIOTA, 09.12.24 bubnuorexa [JOK
(bu3MUecKre 1 XMMUYECKHE CBOWCTBA, https://m.edsoo.ru/
NPUMECHEHUE 0Oadea28

26 | XUMHUYECKHE PEaKIINH, JIS)KAIINE B OCHOBE 09.12.24 bubnuorexa [JOK
MPOMBIIIUICHHOTO CIOCO0a MOTy4eHUS https://m.edsoo.ru/
CEpPHOM KUCIOThI. XMMUYECKOE 00adec8a
3arps3HEHUEOKPYKAIOIIEH CPeIbI.

Brranciienue MacocoBOM 10T BBIXOa
MPOIYKTa PeaKInu
27 | Pemenue pacu€THBIX 33134 16.12.24 bubnuorexa [JOK
https://m.edsoo.ru/
OOadec8a

28 | OOmrast xapakTepucTHKa 3J1eMeHTOB VA- 16.12.24 bubmmoreka [JOK
rpyMIbL. A30T, pacipoCTpaHEHHE B https://m.edsoo.ru/
npupoje, Gu3nIecKkue u XUMHIECKHIE OOadeea6
CBOMCTBA

29 | AMMuak, ero QU3MYECKHe U XUMUIECKHE 23.12.24 bubnuoreka [JOK
CBOWCTBA, MOJIy4YE€HHE U MPHUMEHCHUE https://m.edsoo.ru/

00adf004

30 | IIpaktuueckas padora Ne 3 o Teme 23.12.24 bubmuorexa [JOK
«[TomyueHre aMMHaKa, U3y4CHHE €ro https://m.edsoo.ru/
CBOMCTB» 00adf180

31 | A3oTHas kucnora, e€ Gpu3nIecKue u 13.01.25 bubmuorexa [JOK
XAMHUYECKHE CBONCTBA https://m.edsoo.ru/

00adf306

32 | Ucnonb30BaHUE HUTPATOB M COJICH 13.01.25 bubmuoreka [JOK
aMMOHHUS B KQUECTBE MUHEPAIbHBIX https://m.edsoo.ru/
ymoopeHuii. XMMHYECKOE 3arpsI3HCHHE 00adf518
OKpYIKaroIlel Cpeibl COSANHEHUSIMH a30Ta

33 | BeruncieHne MaccoBOM HOJIU BBIXOA 20.01.25 bu6mmoreka [JOK
MPOJIYKTa PEaKInu https://m.edsoo.ru/

00ae0dOa

34 | ®ocdop. Oxcun pocdopa (V) u 20.01.25 bubnunorexa [JOK
dochopHas kucnora, GU3HUECKUE U https://m.edsoo.ru/
XMMHUYECKUE CBOMCTBA, NOJIyYEHUE 00adf68a

35 | Ucnonb3oBanue GocdaroB B KauecTBe 27.01.25 bubnuoreka [IOK
MUHEPAJIbHBIX yI0OpeHHid. 3arps3HeHne https://m.edsoo.ru/
IIPUPOJHOM cpenibl pochaTtamu 00adfc20

36 | Yriepon, pacripocTpaHeHHe B IPUPOJE, 27.01.25 bubnuorexa [IOK

(pI/I3I/I‘-ICCKI/IC 1 XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/
00adfd9c
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37 | Okcunsl yriaepoaa, ux GU3NIeCcKue u 03.02.25 bubnuorexa [JOK
XUMUYECKHUE CBOMCTBA. DKOJOTHUECKUE https://m.edsoo.ru/
po0JIeMBbI, CBSI3aHHBIE C OKCUIOM 0Oadfebe
yriepona (1V)

38 | YronpHas kucioTa u €€ cosu 03.02.25 bubnmoreka [JOK
https://m.edsoo.ru/
00ae006¢

39 | IIpaktudeckas padora Ne 4 o Teme 10.02.25 bubmmoreka [JOK
"TlosyueHHe YriaeKuciIoro rasa. https://m.edsoo.ru/
KagecTBenHas peakiust Ha KapOOHAT-HOH" 00ae027e

40 | IlepBoHavambHBIC TOHSITHS 00 10.02.25 bubnuoreka [JOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/
COCIIMHEHUSX yIIIepo/ia 00ae054e

41 | KpeMHHUii U €ro COeTMHEHUSI 17.02.25 bubnuorexa [JOK
https://m.edsoo.ru/
00ae080a

42 | IIpaktudeckas padora Ne 5. Pemmenue 17.02.25 bubnuoreka [IOK
IKCIIEPUMEHTAIBHBIX 337124 [0 TEME https://m.edsoo.ru/
«BaxkHeinne HeMeTauTbl U UX 00ae0bf2
COCITMHEHUSD)

43 | KonrposbHas padota Ne3 o Teme 24.02.25 bubmuorexa [JOK
«BaxHei1ne HeMeTauTbl U UX https://m.edsoo.ru/
COEIMHEHUS 00ae0el8

44 | OOGmias XapaKTepUCTUKa XUMHIECKIX 24.02.25 bubmuorexa [JOK
3JIEMEHTOB — METAJUIOB. MeTayuinyeckast https://m.edsoo.ru/
CBSI3b U METAJUTMYECKask KpUCTAIIMIECKas 00ael03e
pemérka. Gu3nyecKre CBOMCTBA
METaJUIOB

45 | XuMH4ecKHue CBOMCTBA METAJIIOB. 03.03.25 bu6mmoreka [JOK
DIEKTPOXUMHUYCCKHI PSiT HAPSHKEHU I https://m.edsoo.ru/
METaJLIOB 00ae1156

46 | OOume cnocoObl MOIy4YeHUSI METAIJIOB. 03.03.25 bu6mmoreka [JOK
CrutaBbl. Berunciienus no ypaBHeHUSIM https://m.edsoo.ru/
XUMHUYCCKUX PEaKIUi, €CITM OJIUH U3 00ae1156
pEeareHTOB COJCPKUT IPUMECH

47 | IloHsTHE O KOPPO3UU METAIIIOB 10.08.25 bubnuoreka [IOK
https://m.edsoo.ru/
00ael278

48 | lllemouynble METALIBI 10.03.25 bubmuorexka [JOK
https://m.edsoo.ru/
00ael4b2

49 | Oxcuapl ¥ TUAPOKCUBI HATPUS U KaJTus 24.03.25 bu6mmoreka [JOK



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

https://m.edsoo.ru/

00ael4b2
50 | llemouno3eMenbHBIE METAILIBI — KATBIIAN 24.03.25 | bubnmoreka [JOK
¥ MarHui https://m.edsoo.ru/
00ael5e8
51 | Baxueimme coequHECHHS KaIbITUs 07.04.25 | bubmuoreka [IOK
https://m.edsoo.ru/
00ael5e8
52 | O0oOmieHne 1 cucTeMaTH3aIs 3HAHUI 07.04.25
53 | XKécTkocTh BOJIBI B CITOCOOBI €€ 14.04.25 | bubmmoteka [HOK
YCTpaHEeHUS https://m.edsoo.ru/
002e1886
54 | Ilpaktuueckas padota Ne 6 o Teme 14.04.25 bubnuoreka [JOK
"YKECTKOCTh BOIBI M METOIBI €€ https://m.edsoo.ru/
ycTpaHeHus" 00aelae8
55 | AmromuHu 21.04.25 bubmuorexa [JOK
https://m.edsoo.ru/
00aelc64
56 | AMdoTepHBIE CBOMCTBA OKCUIA U 21.04.25 bubmuorexa [JOK
THPOKCH/IA https://m.edsoo.ru/
00aelc64
57 | XKenezo 28.04.25 bu6mmoreka [IOK
https://m.edsoo.ru/
00ae1d86
58 | Okcupl, THAPOKCUABI U coitu xene3a (1) 28.04.25 bu6mmoreka [IOK
u xenesa (I11) https://m.edsoo.ru/
00ae35e6
59 | O0o001IeHne u cucreMaTu3anus 3HAHUN 05.05.25
60 | IIpomexxyTouHas aTTecTanus 05.05.25 bubmuoreka [JOK
https://m.edsoo.ru/
00ae3de8
61 | Boluncrenus no ypaBHEHUAM XUMHYECKHUX 12.05.25 bubnuoreka [IOK
peaKImii, €CIIM OJMH U3 PEeareHTOB JaH B https://m.edsoo.ru/
M30BITKE WIIA COJICPKUT TIPUMECH. 00ael1750
Beruunciienus MaccoBOM JI0JIM BBIXO/IA
MPOJIyKTa PEaKIuu
62 | Ilpaktuueckas paborta Ne 7. Pemenue 12.05.25
AKCMEPUMEHTAIBHBIX 33/1a4 10 TEME
«BaxxHel1ue MeTauibl U UX COSAMHEHU S
63 | KonrpoabHas padora Ne4 o teme 19.05.25

«BakHeumine MeTalJIbl M UX COCTUHEHUS



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

64 | BemecTBa u MaTepuabl B MIOBCETHEBHOM 1 19.05.25 bubnuorexa [JOK
’KU3HU YeIOBeKa https://m.edsoo.ru/
00ae3f50
65 | XuMmuueckoe 3arpsi3HEHHE OKpYKaromei 1 26.05.25 bubnmoreka [JOK
cpenbl Posb XMMuK B peIieHur https://m.edsoo.ru/
9KOJIOTHYECKUX MPOOIEM 00ae4270
66 | 000OIICHHE U CHCTEMATHU3IIHS 1 26.05.25 bubmmoreka [JOK
https://m.edsoo.ru/
00ae4270
67 | PesepBHblii ypok. O00OIICHNE 1 1 28.05.25 bubmmoreka [JOK
crcTeMaTH3aIKs 3HaHU https://m.edsoo.ru/
00adb33c
68 | PesepBHblii ypok. O000IICHNE 1 1 28.05.25 bubmmoreka [JOK
crcTeMaTH3aIHs 3HAHU https://m.edsoo.ru/
00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOANYECKOE OBECITEYEHUE OBPA3OBATEJBHOT' O ITPOLHECCA

OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 xinacc/ Epemun B.B., Ky3smernko H.E., [Ipo3moB A. A. u npyrue; mox penaximeit Jlyanaa B.B., AxiinonepHoe
obmectBo «M3nmarenscrBo «IIpocBenienue»

1. B.B.Epemun, H.E.Ky3pmenko, A.A.Jlpo3nos,B.B.JIynun. Xumus :9 kinacc:yqeOHUK .1 - € H3aHuUE ., CTEPEOTHIL. -

M. Ilpocemienue , 2021.-287, (1)c.:m.

METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJIA

2. H.E. Ky3nenoBa,I.M.TutoBa,H.H.I"'apa Xumus: 8xmacc: yaeOHHUK A1 yyaruxcst o0Ieoopa3oBaTenbHbIX YUPEKACHHUH ;
oy penaknueii npod. H.E.Ky3neroBoii. — 4 uznanue, nepepad.-M.:Benrana-I'pad, 2016.-256¢.:m1.

3. Kyznenosa,I.M.TutoBa,H.H.I'apa. YueOuuk. Xumust: 9xinacc: yaeOHUK IS yIAITUXCs 001e00pa3oBaTeIbHBIX
yupexaenuit; nox peaaxkuuer npod. H.E.Ky3nenoBoii. — 4 u3nanue, nepepad.-M.:Benrana-I'pad, 2016.-320c.:m.

4. H.E. Ky3nenoBa, A.H. JleBkun. 3agaunnk no xumu, 8kiacc ®PI'OC. Homymieno MO PO — M.: - «Benrana — I'pad,
2010

5. H.E. Ky3nenosa, A.H. Jleskun. 3agaunuk o xumun GI'OC, 9 knace. Jomymeno MO P® — M.: - «Benrana — ['pady,
2011 .-128ctp., .

6. Kysneuosa H.E., TutoBa .M., I'apa H.H., XKerun A.1O. [Iporpammsr o xumuu §-11 kmaccel.- M.: Benrana-I'pad,
2011 - 156 c.

7. Kyzuenoa H.E., [1latanoB M. A. [IpobieMHO-HHTETPaTUBHBINA OAX O/ M METOAMKA €T0 PEan3alii B O0yICHUN XUMUHU
// Xu—mus B mkone. — 1993, — Ne 3.

8. TuroBa 1.M. KoHnemnums rymMaHu3anny pa3BuBaroiero ooyueHus Xxumuu // Xumus B mkone. — 1996. — No 3

9. Pagerkuii, A. M. JIlunaktudeckuii Matepuan mo xuMuu 8-9: mocodbue mis yaurens / A. M. Pagenkwuii. - M.
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NP POBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
https://m.edsoo.ru/ff0d227e
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