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IHOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOI'O O0OIIEr0 00pa30BaHUs COCTaBIE€HA HA OCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEeNbHOW MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBe (peaepanbHOI
paboueil mporpaMmbl BOCIIMTAaHUS M C Y4ETOM KOHLENLMHU IPEnojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmMa mo XuUMUU Na€T TPEIACTABICHHE O IENsAX, OOmel crpaterud OOydeHUs,
BOCIIUTaHUsI M pa3BUTHS OOYy4alOIIMXCS CpEICTBAMM Y4eOHOro MpeaMeTa, YCTaHABJIMBAET
00s13aTesIbHOE TPEAMETHOE COZEpKaHKe, MPEeAyCMaTPUBAET paclpesieieHue ero 1o KjiaccaMm |
CTPYKTYpUPOBAHUE MO pa3JesiaM U TeEMaM IPOrpaMMbl 10 XUMUHU, OIPEENIAET KOJINIECTBEHHbBIE
U KayeCTBEHHbIE XAPAKTEPUCTUKU COJEP)KAHUS, PEKOMEHIYEMYIO  IIOCJIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JJOTUKU y4eOHOTro
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaroImuxcs, onpenesseT BO3MOKHOCTH MIpeaMeTa Iy
peanu3anuu TpeOOBaHUI K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHON MPOTpaMMbI Ha
YPOBHE OCHOBHOT'O 001Iero o0Opa3oBaHusl, a TaKKe TPEOOBaHUM K pe3ysibTaTaM 00y4eHUs XUMUU
Ha YpOBHE Leled M3ydeHUs IpeIMeTa M OCHOBHBIX BHUJAOB Y4eOHO-II03HABATEIbHOMN
JeSTeIbHOCTH 00yUaroIIerocs 0 OCBOCHUIO Y4eOHOI0 COAep KaHusl.

3HaHUE XUMHUH CITYKHUT OCHOBOH JUIsi (JOPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €r0
NPECTaBICHUN O MAaTEepUAILHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (pOpMUpYyEeMbIe XUMHUEH
IPECTaBICHUS O B3aMMOINPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLIMY BEIIECTB B MPUPOJIE, O MYTIX
peuieHus. T100anbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTUS YeNOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBON U IKOJIOTUYECKON 0€30I1aCHOCTH, POOJIEM 31paBOOXPAaHEHUSI.

N3yuenne xumun:

CHOCOOCTBYeT pealM3allud BO3MOXKHOCTEH st caMmopa3BUTUss W (OPMHPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (PYyHKINOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUIEHUSI U TBOPUECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOH  JEATENbHOCTH,  AOKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX Kak B TIOBCEJIHEBHOW JKU3HU, TaKk U B
npodecCHOHATIBLHOM 1eATeNbHOCTH;

3HAKOMHUT €O CHEIU(HUKON HAydYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ITarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYatOIUXCs;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHS K €CTeCTBEHHO-HAyYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKoe o0Opa3zoBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHUs B OOYyYEHMHM XUMHMU OOECHEeUMBAIOTCS CHEHM(UKON conaepk aHus
yueOHOro TmpeAMeTa, KOTOPBIA SABISETCS NEAarorH4YecKH aJanTUPOBAaHHBIM  OTpPaXKEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHME
00y4aroIMMHUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUN XUMUU, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHH c(OpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja K €€ msydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
3JIEMEHTE U BEIIEeCTBE M CHCTEMBbl MOHATUN O XUMHUYECKOW peakiuu. O6e 3TH CUCTEMbI
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CTPYKTYpPHO OpPTraHHU30BaHbl 10 IPUHLIKIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCEI'O €CTECTBO3HAHMSI,

— [lepuonnueckoro 3akona /. 1. MenieneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YE€HHS O CTPOCHMH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBIEHUHN 00 3JIEKTPOIUTHUECKON AUCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PacCMAaTPUBAIOTCA Ha OCHOBE HMIIMPUYECKU IIOIYYEHHBIX M
OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS IIOCJIEJOBATEIBHO OT OJHOTO YPOBHSI K JApYromy,
BBINOJIHASL (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHUMHH CIIOCOOCTBYET (OPMHPOBAHUIO MPEICTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B HayKe. M3yyeHne xumun
IPOUCXOJUT C IPUBJICUCHUEM 3HAHUM U3 paHEe U3yYEHHBIX YUEOHBIX NPEAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccb» U «Pu3nkKa. 7 KJaccy.

[Tpu n3ydeHnn XUMHUU TPOUCXOTUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMUYECKOI HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM EATEIbHOCTH YEIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbI. 3ajada y4eOHOro mpeaMera COCTOMT B (pOpMHUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUH — BaKHEMIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
IPUOOILEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YUYEHUH BEIIECTB U XUMHUECKUX PEaKIIUii, B
(GOpMHpPOBAaHMM W pa3BUTHM IO3HABATEJIbHBIX YMEHHMM M HUX MNPUMEHEHUH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-HMCCIIEeI0BATENbCKON AEATENbHOCTH, OCBOCHUN MPAaBUI 0€30I1aCHOTO
oOpallieHus ¢ BeIleCTBaMU B ITOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHWH XUMHUU Ha YPOBHE OCHOBHOTrO OOIIero oOpa3oBaHMs BaXXHOE 3HAUECHUE
nproOpenu Takue 1eH, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSITHUIO PpELIEHUH, CIHOCOOHOM aJanTupoBaThCi K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOYYEHHs Ha CHUCTEeMaTH4ecKoe NpUOOIIeHHe O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUA,
(bOpMHUPYIOITUM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYyYaroIIUMUCS OINbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIsl Pa3JINYHBIX BUIOB J€ATEIbHOCTH;

— ¢opmupoBanue obmel GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH U OLICHHWBAThH SIBJICHUS OKPYKAIOLIETO0 MHpa, WCHOJB3yd 3HAHUS U
OMBIT, TOJYYEHHBbIE TNPU M3YYCHUH XUMHH, MIPUMEHATh HUX NpU peIIeHUH MpodiieM B
ITOBCETHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opmMupoBaHue y 00y4aronmxcs ryMaHUCTUYECKUX OTHOUICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTHYECKH II€JIeCO00pa3HOT0 MOBEJACHUS B OBITY U
TPYAOBON JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbs M OKpPYXKArOIIEW NMPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHMS OOIEYETOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HaPaBJICHHOCTHU JaJbHENUIIEro 00yueHHs.
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OO01mee yuCIIO YacoB, OTBEASHHBIX IS M3yUEHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIe XUMHYECKHUE OHATHS

[Ipenmer xumuu. Poib XMMUK B KU3HM YEJIOBEKa. XHUMHS B CUCTeME Hayk. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BEIIECTB. ArperaTHoe cocTosiHue BellecTB. Ilonstue o
MeTO/IaX MMO3HaHus B XUMUU. YucTble BemecTBa U cMmecH. CriocoObl pa3fiesieHus CMecei.

ATOMBI U MOJIEKYJIBl. XHWMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTble U clI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASL MOJIEKYJ I pHAs
Macca. MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KosmuectBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUUYECKUX COSAMHEHUN.

®u3nueckue M XUMHYECKHE SIBJICHUSA. XHUMHUUYECKas peakiuss M e€ NpHU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUECKUE ypaBHEeHHUs. Kiraccupukanys XMMHUYECKHX peaKkuit
(coenuHeHus, pa3ioKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIOW, MpaBuiiaMu paboThl B Jaboparopuu U mpuéMaMu
oOpaiieHusi ¢ J1abopaTopHbIM 00OpyAOBaHHMEM, M3yUy€HHE M OMUcaHue (PU3NYECKHX CBOICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNEe (PU3NIECKUX (TUIaBJICHHE BOCKA, TasTHHE JIb/a,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJEHCAUs BOJbl) U XUMUYECKHUX (TOpEHUE CBEYH,
MPOKaMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KHCIOTON) sIBICHUN, HAOII0eHHE
M ONHCAaHHME TPU3HAKOB TMPOTEKAHHWS XHMMHUYECKUX peakIuil (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHCIOTHI C XJIOPHUAOM Oapus, pasnoxeHue rujapokcunaa meau (1) npu
HArpeBaHWH, B3auMOJCHCcTBHE Kene3a ¢ pactBopoM coiau wmenu (l1), w3ydenume crocoboB
pa3fieNieHuss CMeceil: C TMOMOINbI0 MarHuTa, (pUIbTpOBaHWE, BBIMAPUBAHUE, TUCTHILISAIUS,
xpomaTtorpadusi, TPOBEIECHHUE OYHCTKH T[OBAapEHHON conM, HAOMIOJEHHE U  OINHCaHUE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMs MAacChl, CO3/IaHUE
MoIeNield MOJIEKYT (II1apOCTEePKHEBBIX).

Baskneimue npeacTaBUTEIM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 3J€eMEHT M IpPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B npupoze, Gpu3ndeckue U XMMHUYECKHe CBOMCTBA (peaKIK TOPEHHS).
Oxcuapl. Ilpumenenue xucnopona. CrocoObl MONydyeHHsT KHUCIOpoAa B JabopaTopuu M
npoMblnuieHHOCTH. KpyroBopor kuciopoaa B npuponae. O30H — auioTponHas MoauduKarus
KHCIJIOPOJA.

TermmoBoit 3pdPexT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- U
OHIOTEPMUUYECKUE pEaKIUU. TOIIMBO: Yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHIEHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonmopon — nanemeHT M mpocTtoe BemecTBo. HaxoxkaeHume Bogopoaa B - IPUPOJE,
¢u3nueckre 1 XMMUYEeCKHe CBOWCTBA, IPUMEHEHHE, CTIOCO0bI monydeHus1. KuciaoTsl u conu.

Monsipablit 00bEM ra3oB. Pacy€Tsl 10 XMMHUUECKUM ypaBHEHUSIM.

®usnueckue cporcTBa BoAbl. Boma kak pactBopurens. PactBopel. HacwllieHHbBIE M
HEHACBHIIIEHHbIE pacTBOpbl. PacTBOpHMOCTH BellecTB B Boje. MaccoBas 10yl BELIECTBa B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHWA. Ponb pacTBOpPOB B MpHpONE U B KU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranudecknx coeaumHenuid. Oxcunabl. Knaccudukamus OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIC) U HecoeoOpa3yromue. Homenkmarypa
OKCUJI0B. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHue okcuaoB.

OcHoBanmsi. Knaccudukainus OCHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Homenkiatypa ocHoBaHuil. Pu3znueckue M XHMHYECKHE CBOMCTBA ocHoBaHuM. llonydenwue
OCHOBaHUH.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucinor. @U3ndecKkue U XUMHUYECKHE
cBoMcTBa KUCIOT. Psan aktuBHOCcTH MetasuioB H. H. bekeroBa. [lonyuenne kucnor.

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

['eneTnyeckas CBA3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX COECTUHEHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeIeNIieHre COJIep:KaHus KHCIOpo/ia B BO3JyXe, OJydyeHue, coOupaHue,
pacrno3HaBaHHE M HM3YyUYEHHE CBOMCTB KHCIOpOJa, HaOJIO/EHHWE B3aUMOJICHCTBUS BEIECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HMKHOBEHHUS U MPEKpAIEHUS TOopeHus (Tmoxkapa), 03HaKOMJICHUE C
oOpa3laMu OKCHIOB M OIMCAaHUE HUX CBOWCTB, IOJIy4€HHE, cOOMpaHHE, paclo3HaBaHUE U
U3y4deHHEe CBOWCTB Bojopojaa (ropeHue), B3ammojeiictBue Bomopoaa ¢ okcuaom wmemu (I1)
(BO3MOYKHO HCIIOJIb30BaHKUE BUACOMATEpUaIoB), HaO0AeHHEe 00pa3loB BEIIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHUE OCOOEHHOCTEM pacTBOPEHHUS BEILIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JIOJIEM pPACTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMd (HATpUEM U KalbliieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBaHUE OOPa3[0B HEOPTraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJIOJICHUE M3MEHEHMsI OKPACKH WMHIWKATOPOB B PAacTBOpaxX KHUCJIOT U IIEToYel, U3yUeHHE
B3aumoieiictBus okcuaa meau (1) ¢ pacTBopoMm cepHOW KHCIOTHI, KHCIOT ¢ METaJlIaMH,
peakuuMii HeWTpaiu3aluuu, [OJTYYEeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 1o Teme «BaxHenmme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
MennesieeBa. CTpoenne aToMoB. XuMH4ecKas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle MOMBITKK KiIacCU(UKAIMM XUMHYECKUX »dJIeMeHTOB. [loHATne o rpymnmax
CXOJHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAUIbI, TaJOTe€Hbl, UHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUBI U THUIPOKCHIBL.

Ilepnonnueckuit 3akoH. Ilepmoguueckas cucrtema XHMHYEeCKuX dnemeHToB [[. .
MengeneeBa. KopoTkomepuonnas u guHHONepuonHas (opwmbel [lepuoamueckoit cucTembl
xumuueckux anemeHTtoB . M. Mengeneesa. llepuoasl u rpynnbel. PU3UYECKUH CMBICI
MOPSIIKOBOTO HOMEPa, HOMEPOB TEPUO/Ia U TPYIITIHI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIXx suaep. M3oromel. Onexktponsl.  CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIeMEHTOB [lepuonndeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XHUMHYECKOTO DJIEMEHTAa IO €ro IMOJOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAIITHYCCKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.



3nauenue Ilepuonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMBI XMMHUYECKUX JIEMEHTOB
JUIs pa3BUTUA HayKu U npakTuku. [[. . MennaeneeB — y4€HbIN U IpayKJaHUH.

XuUMHYeCcKasi  CBSI3b. KoBanenrtnas (nonsipHas u HENoJIsIpHast) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. lloHHas CBA3b.

Crenenp  okucineHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipomecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUAA
LMHKAa C pacTBOpPaMH KUCIOT M IIEJIOYEH, IIPOBEICHUE OIBITOB, WIIOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINN (TOPEHHE, pEaKIUH PA3JI0KEHUs, COEJUHEHNU).

Mesicnpeomemmuoie céazu

Peanu3zanus MeXnpeaMeTHBIX CBsI3€ MpU M3YYEHHUU XMMMHU B 8 KJlacce OCYLIECTBIIAETCS
yepe3 HCIOJIIb30BaHUE Kak OOIIMX €CTECTBEHHO-HAy4YHBIX TIOHSATUH, TaK H  IOHATHH,
ABJIAIOIUXCSI CACTEMHBIMH JUISl OTAEIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE IOHATHUS: HAy4HbIM (akT, TMIIOTE3a, TEOpHs, 3aKOH,
aHamu3,  CHUHTe3,  Kilaccuukauus, TEPHOAWYHOCTh,  HaOIIO/IEHUE, JKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®usnka: Marepusi, aroM, 9JIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWJ, W30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pu3MuecKue BENWYHMHBI, €AMHUIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, Apixanue, brnochepa.

I'eorpadusa: armocdepa, ruapochepa, MuHepanbl, TOpHbIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCBHI.

9 KJIACC

BemecTBo U XuMH4YeCKasi peaknus

Ilepnonnueckuin 3axkoH. Ilepmoamuyeckas cucrema XuMuueckux osnemeHros [l M.
MengeneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOWCTB XHUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COECIUHEHUH B COOTBETCTBUU C
IIOJIOXKEHUEM DIIEMEHTOB B lleproauyeckon cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJABI XUMUYECKOW CBSA3U. THIBI KPHUCTAUNIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH M BHUAA XUMHUYECKON
CBSI3U.

Knaccugukanus ¥ HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJIacCaM HEOPIaHMYECKUX COEAVHEHUH, T'€HETHYecKas
CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccugukanus XUMHYECKUX peakiuil Mo pa3M4yHbIM MpU3HAKaM (110 YHCIY U COCTaBy
YYacCTBYIOUIMX B PEAaKUUU BEIIECTB, MO TEIIOBOMY 3¢ (eKTy, MO0 H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB, IO OOpPAaTUMOCTH, MO YYacTUIO KaTajau3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopocTy Xxumuyeckoil peakuuu. [lonstre 06 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. llonarue o
karanuse. [loHaTne o XxumuueckoM paBHOBecuu. DakTOpsl, BIMSIOIMIME HAa CKOPOCTH
XUMUYECKON PEAKLUU U MOJIOKEHNUE XUMHYECKOTO PAaBHOBECHS.



OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKUUHU, SJICKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CoOCTaBICHHE YpPaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCMOIBL30BAaHUEM METO/1a JICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHOHBI,
AHUOHBI. MexXaHHW3M JUCCOLMAIMU BELIECTB C pa3JIMYHBIMU BUAAMH XMMHUYECKOH CBS3HU.
Crenenb qucconuanuu. CuiabHbIE U Cl1a0ble IEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCllOBHs IPOTEKaHUs peaklil HOHHOro OOMeHa, IOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KMCIIOT, OCHOBaHUI M COJIEN B CBETE
IPEJICTaBICHUM 00 3JIEKTPOIMTUYECKON aucconuanuu. KayecTBeHHblE peaklMd Ha HOHBI.
[TonsiTne o rusponn3e comnei.

Xumuueckuii IKCnepumenn.

O03HAKOMJIEHHE C MOJEJSAMHU KPUCTAIMYECKUX PELETOK HEOPraHMYECKUX BELIECTB —
METAJIOB W HeMeTauioB (TpaduTa W aiMasa), CIOXKHBIX BEIIECTB (XJIOpUaa HATpus),
UCCIIEJOBAHNE 3aBUCHUMOCTH CKOPOCTHM XUMHUYECKOM pEakLHUH OT BO3JEHUCTBUSA Pa3IMUHBIX
(bakTOpOB, UCCIIEAOBAHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLHUALNU
KHUCJIOT, MLIeno4Yed M cojieil (BO3MOXKHO HCIOJB30BaHUE BMJIEO MAaTEepUaloB), IPOBEICHUE
OMBITOB, WLIIOCTPUPYIOIIMUX IMPU3HAKU MPOTEKaHMUs peakluil MOHHOro obmeHa (oOpa3oBaHue
ocajika, BbIJENCHHE ra3a, oOpa3oBaHME BOJbl), OMNBITOB, WJUIIOCTPUPYIOLIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUuil (rOpeHHe, peakluu pas3sIoKEHHs, COeIUHEHMS),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOLIbI0 KAueCTBEHHBIX PEAKIMl Ha HOHBI,
pelIeHre IKCIEPUMEHTAIbHBIX 3a7au.

Hemera/ibl H HX COeAUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTEpHbIC
crernieHu okucieHuss. CrtpoeHue M (u3MyecKHe CBOMCTBA MPOCTHIX BEIECTB — TaJOIE€HOB.
XvMHYecKHe CBOWMCTBA Ha MNpUMeEpe XJopa (B3auMOJEHCTBUME C MeTalllaMH, HEMeTalllaMH,
mienoyamu).  Xnoposoaopod. ConsiHas KHCIIOTa, XUMHUYECKHE CBOICTBa, TOJIy4YeHHE,
npuMeHeHue. JlelicTBHe XJ1opa U XJI0pOBOJOPO/1a HAa OPraHMU3M YeIoBeKa. BaxHelue XIopuasl
Y X HaXO0XJIECHHUE B IPUPOJIE.

OO6mass xapakTtepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (U3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOMHbIE MOJUGUKAIIMKM KUCIOPO/a U cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBojopoj, cTpoeHue, (HU3MYecCKne W XHUMHUYECKHe CBOMCTBAa. OKCHABI CEpbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA
(oOme kak mpeAcTaBUTENs Kjacca KUCJIOT M cnenuduueckue). XUMHYECKHE pPEeaklluu,
Jekallye B OCHOBE IPOMBILIUIEHHOI'O cloco0a MOJydeHUs cepHOW KHUciIoThl. IIpumeHenue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiius Ha cyibdar-noH. Haxoxnenue
ceppl U €€ COeNMHEHHWH B Mpupoje. XHUMHUYECKOE 3arps3HEHHE OKpYXKaroulel cpenbl
COCMHEHUSIMHU Cepbl (KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3JyXa U BOAOEMOB), CIOCOOBI €ro
IPEIOTBPALLEHUS.

OOmast xapakTepucTHka 3eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHsS] aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHEe B Mpupojae, (QuU3MUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupojie. AMMHUAK, €ro (U3NYecKre U XUMHUECKUE
CBOICTBa, MoydyeHue u npuMeHeHue. Conu aMMoOHMS, UX (PU3HUECKHE U XUMHUYECKHE CBOWCTBA,
npuMmeHeHre. KauecTBeHHas peakuds Ha WOHBI aMMOHHUS. A30THas KUCIOTa, €€ IMOIydeHHe,
¢u3mueckue M XMMHUYECKHE CBoOiicTBa (00lIMe Kak MpeACTaBUTENs Kiacca KHCIOT H
cneunduyeckue). Mcnonp3oBaHre HUTPATOB U COJIE aMMOHHS B Kau€CTBE MUHEPAIbHBIX
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ynoopenuit. XuMHUECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, amuioTpomnHble MoAU(UKALUN
docthopa, puznyeckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,
¢u3nueckue M XUMHMUYECKHE CBOIcTBa, monydeHue. Mcmonp3oBanue (ocdaroB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHUIA.

OO6mas xapakTepucTuka 53jJeMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTENEHH OKUCIEHUs. YTIepoJ], alJIOTPOIHbIE MOAN(DUKALINY, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMUIecKnue cBoiictBa. Axcopomus. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux GuU3M4eckue U XUMHUECKUE CBOICTBA, IEHCTBHE HA JKUBbIE OPraHU3MBI,
HOJy4eHHEe U IPUMEHEHHEe. DKOJIIOTHYeCKHUe MpobaeMbl, CBsI3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3PQeKT. YroyipHas KUCIOTa U €€
CoNM, WX (HU3MUECKHE M XMMHUYECKHUE CBOWCTBA, IMOJIyueHHE M INpuMeHeHHe. KauecTBeHHas
peakuus Ha  KapOOHAT-uoHBI.  Vcmonmp3oBaHwe  KapOOHATOB B OBITY,  MEIHIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayabHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMSX YIiepojia
(MeraH, 53TaH, JTWJIEH, alETWIEH, ATaHOJ, MJIHULEPUH, YKCycHas Kuciota). IlpupoaHbie
UCTOYHUKH YTJIIEBOJOPOJOB (yroib, NPUPOAHBIA Ta3, He(ThH), MPOAYKTH HX MepepabOTKH
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJIM B KHU3HM 4eJoBeKka. MarepuaabHOe €JUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJy4Y€HHUE U IPUMEHEHHUE.
CoenuHenuss KpemHuss B mpupope. OOme mnpencraBieHuss o0 okcuzpe kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX MCIIOJIb30BaHKUE B ObITY, B IPOMBILUIEHHOCTH. BaxkHelnme
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJI0, LEMEHT, OeToH, »eye300eToH. IIpobiemsl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MaTEPUAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHHe o0pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEJICHUE
KAYeCTBEHHBIX pEeaKlui Ha XJOPUI-HUOHBI U HAONIO/IEHNE NMPU3HAKOB UX MPOTEKAaHUs, OMNBITHI,
oTpaxaromue (U3NUecKre U XUMUYECKHE CBOWCTBA TajOr€HOB U UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMAaTEpUANIOB), O3HAKOMJIEHHWE C OOpa3laMu XJOPHIOB (TaJOreHH]OB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl U €€ COelIMHEHMSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HAONMIOJIEHHE mporecca OOyriMBaHHS  caxapa TOA  JIEWCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KUCIOTHI, U3yYeHHUE XUMHUUYECKUX CBOMCTB pa30aBiIE€HHON cEepHOl
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(paT-uoOH U HaONIO/IeHHE IMpH3HaKa e
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MYECKUMHU CBOWCTBaAMM a30Ta, (ocdopa M UX COeAMHEHHH
(BO3MO’KHO MCITOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YAOOpEHMUIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M M3yYEHHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KAYeCTBEHHBIX pPEaKIMil Ha HOH aMMOHUA M ¢ocaT-uOH U HU3Y4YEHHE TPU3HAKOB HUX
NPOTEKaHUs, B3aUMOJICIICTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB), M3YUYEHHE MOJENIel KPUCTAUIMYECKUX PEHIETOK aMasa,
rpaduta, ¢ymwiepeHa, O3HAKOMIIGHHE C TIPOLIECCOM aJCcOpOIMU PAaCTBOPEHHBIX BEIIECTB
AaKTHBHPOBAHHBIM YIJIEM U YCTPOHCTBOM IPOTHBOrasa, MojiydeHue, coorpanue, pacrio3HaBaHUe
U M3y4YeHHE CBOWCTB YIJIEKUCIIOTO ra3a, NMpOBEJeHHE KaueCTBEHHBIX peakIuil Ha KapOoHAT M
CHWJIMKaT-HOHBl W M3YyYEHUE INPU3HAKOB HUX MPOTEKaHUS, O3HAKOMIIEHHUE C NPOAYKIHEH
CHJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELIeHHE SKCIEepUMEHTANbHBIX 337a4y Mo TeMme «Baxueiimue
HEMETAJUIbl M KX COETUMHEHUS.
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MeTa/liIbl M KX COCIUHEHUS

OO0mass xapakTepUCTUKAa XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nosnioxenus B [lepuoanueckoit cucrteme xumuyeckux 3neMeHToB [[. . MenneneeBa u ctpoenus
atomoB. CTpoeHHE MeTaUIOB. Meramumyeckass CBsI3b M METaJUIMYecKas KpUCTaIMyecKas
pem€Tka. DJIEKTPOXUMHUYECKUU psJl HaNpsHKEHUH MeTauioB. Dusnueckne M XUMHUYECKUE
cBoiicTBa MeTayuioB. O0mMe crocoObl MmoyueHust MeTaioB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: nonoxeHue B [lepruoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHUE MX aTOMOB, HaXOXJECHHE B mpupoje. PU3NYECKUE U XUMHUYECKHE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[{erouHO3eMENBbHBIE METAJIBI MAarHUW M KalbLUi: mosokeHue B Ilepuonnueckon
cucreme xumuueckux anemeHtoB [[. M. MenpeneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus M Kaiblus. BaxHeinmme coeanHEHUs
KanmbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuit: nonoxenue B Ilepumonnueckoil cucreme xumuueckux siaementoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKJACHHUE B Ipupoae. Puznyeckrue U XMMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/Ia U TUIPOKCUIA ATFOMUHHUS.

Kene3o: mnosoxenue B llepuoamyeckoid cucremMe XuUMHUYECKUX diemeHToB [[. H.
MeneneeBa, CTpO€HHUE aToOMa, HaxoxJeHue B npupojae. Gusnyeckne U XUMUUECKUE CBOMCTBA
xkene3a. Okcupl, ruapokcuasl u coiu keneza (I1) u sxemesza (111), ux cocras, cBoiicTBa U
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lamMy METAUIOB U CIUIaBOB, UX (U3MYECKHMMH CBOWCTBaMH,
U3YYEHHUE pe3yJIbTaTOB KOPPO3UU METaIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCH/IA KaNbIUs U HATPHUS C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEJJOBAHME CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHHUsS >Kene3a B
KHUCIoposie  (BO3MOXHO  MCHOJb30BAaHHUE  BMJIEOMATEPHANIOB), NPHU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajabllvs, aTIOMUHUS, ITMHKa, xene3a (I1) u xenesa
(IIT), memgu (II), HaGmroieHWE U OMHMCAHME MPOIIECCOB OKPAIIUBAHUS MJIAMEHH MOHAMH HaTpUs,
Kalmusl U Kanblusg (BO3MOXHO HCIIOIBb30BaHHE BUACOMATEPUAIIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOICTB T'HJIPOKCHA ATFOMUHUS M TUAPOKCH]IA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 0
Teme «BaxkHelme MEeTaJlJIbl U UX COCIMHEHUSI.

XuMus U OKpy:Kalas cpeaa

BemecTtBa n Marepuainsl B ITIOBCETHEBHON JKM3HU YEJIOBEKa. be3onmacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuidi B ObITy. [lepBas momMomip Mpu XUMHUYECKHUX OXKOTax H
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpesbl (TIpeaenbHast JOMyCTUMast KOHIICHTPaIUs
BeniecTs, Aanee — [1/1K). Ponbs XxuMuu B pemieHH# S3K0JI0rHYECKUX IpodiieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTEpPHAIOB (CTEKJIO, CIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUAIIbI).

Mescnpedmemmnie céasu

Peanuzanus MexXnpeIMeTHBIX CBS3€H NPH M3YYEHMH XMMHMH B 9 Kiacce OCYIIEeCTBIISIETCS
yepe3 HCIOJNb30BAaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSITUM, TaK H  TOHSTH,
SBJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/I€NIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.
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OOue ecTecTBEHHO-HAYYHbIC MOHATHSA: HAy4YHBIH (paKkT, THUIMOTE3a, 3aKOH, TEOopus,
aHaJIU3, CUHTE3, KJacCUUKALIUS, NIEPUOAUYHOCTD, HaOJII0ICHUE, JKCIIEPUMEHT,
MO/JICIIMPOBAaHHUE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBINA YPQPEKT, TEXHOTIOTHSI, MAaTEPHAIIBI.

dusuka: MaTepusi, aroM, OJEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJ, H30TOIIBI,
PaJMOaKTHBHOCTD, MOJICKYJA, OJIEKTPUYCCKUN  3apsil, MPOBOJHUKH, IOJYHPOBOIHHKH,
JMIICKTPUKH, (OTOIIEMEHT, BEIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHHE BELIeCTBa, ras,
pacTBOp, PpacTBOPUMOCTh, KPUCTAUIMYECKAs peUIéTKa, CIUIaBbl, (U3UYECKHUE BEIMYHHBI,
CIIMHUIIBI H3MEPEHHsI, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETH, 3BE3/1b1, COMHIIE.

Buonorus: ¢ortocunres, neixanue, Omocdepa, IKOCUCTEMA, MUHEpPAIbHbIE YI0O0peHUs,
MHKPO3JICMCHTBI, MAKPO3JICMCHTBI, ITUTATCIIbHBIC BCIICCTBA.

[eorpadusi: atmocdepa, rtuapocdepa, MHHEpaANbl, TOPHBIC IOPOABL,  IIOJIC3HBIC
MICKOITaeMBbI€, TOILUIUBO, BOJHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3YNIbTaThl OCBOCHHS IPOrPaMMBbl OCHOBHOTO 0O0IIEro o0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe 00yYeHUSI XUMHH B €IMHCTBE Y4€OHON M BOCIUTATEIBHOM EATEILHOCTH B
COOTBETCTBUU C  TPAAMIMOHHBIMU  POCCHICKUMH  COIMOKYJIbTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE IMpaBHWJIaMU U HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS U COLMAIN3ALUHN 00yJaOIIHXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIMi M pacIlMpEHHe OMNbITa AEITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOLICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUSA 3HAUYEHUs XUMHYECKOW HAyKM B KU3HU COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OPMALMEH O MEepeaoBBIX AOCTHKEHHSIX M OTKPBITHSX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpOMCTBE
MUpa 1 o0IIeCTBa;

2) rPa’KIAHCKOr0 BOCIIUTAHHUS:

NPEICTaBICHUS O COLMAIBHBIX HOPMax W TpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKaTHBHOU KOMITETEHTHOCTH B OOIIECTBEHHO TMIOJIE3HOM,
yueOHOMCCIIeIOBATEIbCKOM, TBOPUECKONM U JAPYyruxX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MPU BHIMOJIHEHUH YI€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B Mpoliecce 3TOW yueOHOM NesTeTbHOCTH, TOTOBHOCTU
OIICHMBAaTh CBOE TOBEIEHHWE U TIOCTYNKH CBOMX TOBApPHUIIEH C MO3UIMKU HPABCTBEHHBIX H
MPaBOBBIX HOPM C YUIETOM OCO3HAHHMSI MTOCTIEICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHHSI:

MHUpPOBO33PEHYECKHE  TPEACTAaBICHHUS O BEIMECTBE W  XHMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTaBJISAIOIINE OCHOBY JUIS
MOHMMAHUA  CYIIHOCTHM HAyYyHOW KapTUHBI MHUpA, TMpeACTaBIeHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aHMOCBS3SX UEIOBEKA C MPHUPOIHONW CPENOi, O POIH
XMMHH B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATENIbLHBIE MOTHUBBI, HAIMPAaBJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUU MO XUMUH,
HEOOXOMUMBIE Ui OOBSCHEHHsS HAONIONAeMBIX TIPOLIECCOB W SIBICHUH, ITO3HABATEIHHOMH,
MH(POPMAIIMOHHON M YNTATEIhCKON KYIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHON padOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYCHHWIO M TO3HAHMIO, JHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0yUeHUS B JalbHEHIIIEM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKM3HM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 30pOBBIO,
YCTAaHOBKM Ha 3[0POBBI 00pa3 >KW3HU, OCO3HAHWE TIOCIEACTBUH W HEMPHUATHE BPEIHBIX
npuBbIYEK (YHOTpPEOIEHUs aJIKOroJisi, HAPKOTUKOB, KypeHHs), He0OOXOIMMOCTH COOIOCHUS
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npaBuil 0€30MaCHOCTH NMPH OOpaIleHUH C XMMUYECKMMHU BEIIECTBAMH B OBITY W peaslbHOU
KU3HU;

5) TpyA0BOr0 BOCIUTAHHUSI:

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO MPpodeccuii 1 Tpyaa pa3InyHOro poja, yBaKeHHE K
TPpyLy M pe3yjbTraraM TPYAOBOM JEATEIbHOCTH, B TOM YMCIIE Ha OCHOBE IIPUMEHEHMS
IOPEIMETHBIX 3HAaHUM 10 XHMMHUHM, OCO3HAHHBIA BHIOOP MHAMBHUIYaJIbHOH TPAaeKTOPUU
IPOJOJDKEHUs 00pa30BaHUs C Y4ETOM JIMUHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMMUH,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEmHOW MpOo(ecCHOHANBHON JEsTeIbHOCTH U
Pa3BUTH HEOOXOIMMBIX YMEHUH, TOTOBHOCTb aIalITUPOBATHCS B MPO(PECCHOHAIBHOM Cpee;

6) 9K0JIOrHYeCKOr0 BOCIUTAHMS:

9KOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CyLIECTBOBaHMs, NOHHUMaHHE LIEHHOCTH 3J0pOBOro M 0e30I1acHOro odpasa *KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M ICHUXUYECKOMY 3/I0POBBIO,
OCO3HAHME IEHHOCTH COOJIIO/ICHHSI TIPpaBMI 0€30IacHOTO TIOBEACHUS IpU paboTe ¢ BEUIECTBAMH,
a TaKKe B CUTYalUsX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHMSI, MOJy4aeMble NPU W3YYEHUM XUMHUH, A PELICHHS
3a71a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CPEOH, ISl TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYpBbl, OCO3HaHUS INI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MpoOiIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMMH, SKOJIOIMYECKOIO MBIIUICHHS, YMEHUS PYKOBOACTBOBAThCS UM B
II03HABATEJIbHON, KOMMYHUKAaTUBHON Y COLMAJIbHON IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MertampenMeTHBIX pe3ysibTaTOB BBIACISAIOT 3HAYMMbIE IS (HOPMUPOBAHUS
MHUPOBO33PEHUS OOILEHAYYHbIe MOHATHUS (3aKOH, TEOpHsl, IPUHIIMI, TUIOTE3a, (PAaKT, cUCTEMa,
IIPOLIECC, KCIIEPUMEHT U APYToe€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ATUX MPeIMeTOB (OPMUPOBATH MIPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHUpa, U YHUBEpCalbHble yueOHble JecTBUS (ITO3HABaTEIbHBIE,
KOMMYHHUKAaTHBHbIE, PETyJIATHUBHBIE), KOTOpble oOecreuyuBaroT (OPMHPOBAHHE T'OTOBHOCTHU K
CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU /1€ATEIbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jlorn4yeckue AeicTBus:

YMEHUS MCIOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHUS IIPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUM (BBLAENATH MX  XapaKTepHble MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMHU MOHSTHUSMHU), UCIOIb30BaTh MOHATHUS IS OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SBJIEHMH, BbIOMpaTb OCHOBAHMUS W KPUTEPUHU Ui KiaccuUKaMU
XUMUYECKHUX BEUICCTB U XUMUYECKHUX PEAKIUH, YCTaHABINUBATH IPUYMHHO-CIICICTBEHHBIE CBSA3HU
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUECHUS;

yYMEHHE MPUMEHTHh B IMpollecce MO3HAHUS MOHATUA (IPEeIMETHbIE U METalpeJIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HCIIOJIb3yeMble B XHMHUH, MPEOOpPa30BBIBATH IIHPOKO
IpUMEHSIeMble B XUMHHM MOJIENIbHBIE MPEICTaBICHUS — XUMUYECKHI 3HAK (CHUMBOJI 3JIEMEHTA),
XumMuueckas (opMmysna W ypaBHEHHE XHMUYECKOW peakIMu — TpU peUuleHHH Yy4eOHO-
MIO3HABATENIBHBIX 3a/ad, C Y4YETOM OTUX MOJEIBHBIX IPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKHX DPEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJIEICTBEHHbIE CBSA3HM U
MIPOTUBOPEYMS B U3y4aeMBbIX MPOIECCaX U SABICHUSIX.

ba3osrble uccienoBaTe/bCKUE NeHCTBHA!
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YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHHUSA, a
TaKKe B KadecTBE OCHOBBI JJs1 (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE MPaBHILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

IPUOOpPETEHUE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U IPOBEIEHUIO YUEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0II0IaTh 32 X0JA0M IpOIlecca, CAMOCTOSTENILHO MPOTHO3UPOBATH €T0
pe3yibTar, (GOopMyIMpOBaTh OOOOLIEHHS M BBIBOJBI 10 pPE3yJbTaTaM IMPOBEAEHHOIO OIIBITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O MIPOJIETAHHOM padore.

Pabora ¢ nngopmanmeii:

yMEHUE BBIOUPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TUUHBIX BUJIOB
1 GOpM IMpeCTaBICHHS, TOTYyYaeMyI0 M3 Pa3HbIX HICTOUHUKOB (HAyYHO-TIOMYJISIpHAs JINTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBoOuYHbIe IocoOus, pecypcel IHTepHera), KpUTHUECKH
OLIEHUBATh IPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE MPUMEHATh Pa3IMUHbIe METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMAUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX ISl BBIITOJIHEHHSI YU€OHBIX U TIO3HABATENIFHBIX 3a/1a4
OIpeNieNIEHHOr0 TUIA, NMPUOOPETEeHHE OMbITa B OO0JIACTH MCIIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOIUH, OBIaJICHUE KYJIbTYPOH aKTHBHOI'O MCIOJIb30BAHUS Pa3IMYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAIBHYIO (OpMY IpEICTaBICHUS
uH(pOpMallUl ¥ WJUIIOCTPUPOBATh pPELIAEMblEe 3aJaul HECJIOKHBIMU CXEMaMH, Juarpammamy,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMU;

YMEHHME HCHOJIb30BaTh U AHAJIU3UPOBATH B IIpoLECCE Y4YEOHOW M HCCIIENOBATEIbCKOMN
NEeSITeIbHOCTH HH(OPMALIMIO O BIHUSHUY MPOMBILIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKpY’KaroIlel IpupoaHOi cpeibl.

KoMMmyHnKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHHUs 3aJaBaTh BOIPOCH (B XoA€ auaiora U (WiM) AUCKYCCHUH) IO CYIIECTBY
oOcyxgaeMoll TeMmbl, (QOPMYIMPOBAaTH CBOU MPEUIOKEHHUS OTHOCHUTENIBHO BBIIOJHEHUS
IIPEUI0KEHHON 3a]a4n;

YMEHMSI IPEACTABIIATD [TOJIyYEHHBIE PE3YJIbTAThl I03HABATEIBLHON JEATEIIBHOCTH B YCTHBIX
U TUCBbMEHHBIX TEKCTaX; JelaTh IPEe3EHTAlMI0 PpPe3yJIbTaTOB BBINOJHEHUS XMMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITa, JA0OPATOPHOM pPabOTHI O HCCIETOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsl y4eOHOrO COTPYJIHHYECTBA CO CBEPCTHMKAMU B COBMECTHOW MO3HABATEIbHOU U
UCCJIEIOBATENIbCKON NEATEIbHOCTH NPU PELIEHUH BO3HHUKAIOLIMX MpOoOJieM Ha OCHOBE Y4é€Ta
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs MO3ULMN (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIASA COBMECTHBIX JEHCTBHM, ONPENEICHIE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1CHCTBUS:

YMEHHE CAMOCTOSTEIbHO OMpPENEsaTh LU IeATEIbHOCTH, MIIaHUPOBATh, OCYILIECTBIIATH,
KOHTPOJMPOBAaTh M NpPU HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIBHOCTb, BBIOMPATH
HanOonee HPQeKTUBHbIE CIOCOOBI pemieHus y4eOHBIX W IO3HABaTEJIBHBIX — 3ajad,
CaMOCTOSTENIBHO COCTABJIATh WIM KOPPEKTHUPOBATH IMPEMJIOKEHHBIM ANTOPUTM ACHCTBUN IIPHU
BBIMIOJTHEHUH 3aJaHUNl ¢ Y4ETOM TMOJy4YeHHs HOBBIX 3HaHUM 00 u3ydyaeMbIX OOBEKTaX —
BELIECTBAX U PEAKLUAX, OLICHUBATh COOTBETCTBHE MOJYYEHHOIO pe3yJbTaTa 3asBICHHOW LIEJH,
YMEHHE UCIO0JIb30BATh U AaHAJIM3UPOBATh KOHTEKCTBI, IPEJIaracMble B YCIIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO O0S3aTEIbHOTO COAEpIKAHMS,
YCTAHOBJICHHOT'O JIaHHOHN (enepanbHOi pabodel mporpamMMoil, BBIIENSIOT: OCBOSHHbBIE
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oOydJalomuMucs HaydHbIe 3HaHUs, YMEHUS U CIOCOOBI JEHCTBHUH, crenupudecKkue s
npenMeTHo obnactu «XWMHs», BHUABI JEATEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS, €r0

UHTEpIpeTalru, Ipeodpa3oBaHUIO U IPUMEHEHHIO B PA3IIUYHBIX YU€OHBIX U HOBBIX CUTYalUsX.
K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YyUAIOIINUXCSI YMEHU:

pacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKUX IOHSTHUH: aTOM, MOJEKYJa, XUMUYECKUM
JJIEMEHT, I[POCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOAHAas U
HEOJIHOPO/IHAsA), BaJCHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBass JOJsS XUMHUYECKOIO
JJIEMEHTAa B COEIMHEHHH, MOJISIPHBIH OO0BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULATEIIEHOCTD, CTEIICHb OKUCIICHUS, XUMHUECKas peaKLusl, KIacCUPUKAIIH
peakLMil: peakliMi COEMHEHMS, PEAKIIMK Pa3JI0KEHUs, PEAKLIUN 3aMELICHNUs, PEaKUU
o0MeHa, 9K30- U SHIOTEPMHUYECKHUE PeaKlUu, TeIUIoBOM 3G (deKT peakiuu, 1Ipo aToma,
AJIEKTPOHHBINA CIIOH aToMa, aToMHas OpOMTadb, paguyCc aTOMa, XUMHYECKas CBS3b,
NOJIIpHasl M HETOJISIpHAsi KOBAJEHTHAas CBsA3b, MOHHAs CBSA3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi 10JIsI BeleCTBA (IIPOLIEHTHAS! KOHIICHTPAIHs) B PACTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX IOHATUNH U NPUMEHSTH 3TU
MOHSATUS ITPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUII;

UCIONIb30BAaTh XMMHMYECKYI0 CHMBOJHMKY JJisi COCTaBleHHS (OpMyNn BEIHIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

ONpEAENATh BAJICHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, MPUHAAIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kjaccy COEQUHEHHH 1o ¢opMmyiaM, BHJA XUMHYECKOH CBS3H
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOICTB XMMHYECKHUX DJIEMEHTOB OT HX
nosio)keHuss B Ilepmonnueckoil cucreMe, 3aKOHOB COXPAHEHMsS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUS, 3aKOHa ABOrazipo;

OMKCHIBAaTh W XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonndeckoit cucTEeMBbI
XUMHYECKHX SJIEMEHTOB: pa3inMuaTh MOHITUS «TJIaBHAs MOArpynna (A-rpymnmna)» u
«mobounass mnoxrpynna (b-rpynma)», manble u OoJblliM€ TEPHOJBI, COOTHOCHUTH
0003Ha4YeHus1, KOTopele uMeroTcsi B Tabnuue «llepuonnyeckas cucreMa XMMHUYECKUX
aneMmeHToB [[. M. MenneneeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsA] s1pa, oOliee 4YHCIO HIEKTPOHOB U
pacnpeeseHne ux 1o 3JeKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUUECKUE
peakiuu (10 YHUCIYy M COCTaBy Y4YacTBYIOIIMX B PEAKIUMU BEIIECTB, MO TEMJIOBOMY
apdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEpP)KJas ONHUCAHUE MPUMEpPaMU  MOJEKYISPHBIX  YpaBHEHHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALICHUHN B Pa3IUUYHBIX YCIOBUSX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa Mo (opMylie COeIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakinu;

IMPUMEHSTh OCHOBHBIC OMNEpPAllMU MBICIUTENIbHON JEATeIbHOCTH — aHalIu3 U CUHTES,
cpaBHeHHE, 0000IIeHNE, CUCTEMATU3AIUI0, KIACCU(HUKAIMIO, BBISIBICHUE NMPHUYNHHO-
CJICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHS] CBOMCTB BEUIECTB U XMMHUYECKHX PEaKLUU,
€CTECTBEHHO-Hay4YHbIE€ =~ METOJbl  IO3HaHWUA —  HaOJIOAeHHE, u3MepeHue,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEaabHbIi U MBICICHHBIN);

cleoBaTh IMpaBWJIaM IIOJb30BAaHUS XHMMHUYECKOW TOCylAoM U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiiaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU T10 BBIITOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX OMBITOB I10 MOJIYICHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOIOpOAA W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OIpeneaEHHON MaccoBOMl oJiel pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATD
U MIPOBOAUTH XUMHUYECKUE IKCIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IIOMOINIBIO UHIUKATOPOB (JTaKMYyC, (eHOI(PTANICHH, METUIIOPAHK U IPYTHUE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0yUAIOIIUXCSI YMEHUH:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHYECKUX IMOHSITHM: XMUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
JEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKHUCICHMS, XMMHYECKas peaklus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJISPHBII 00BEM, PacTBOpP, IJIEKTPOIIHTEHI,
HEDJICKTPOJIUTHI, DJEKTPOJIUTHYECKAss AMCCOLMAIMS, pPEaKIWd HMOHHOTO OOMeHa,
KaTaJlu3aTop, XHMMHUYECKOE paBHOBecHE, OOpaTHMble M HeEOoOpaTHMble peakLuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ pPEaKLUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJIEHUE, aJUIOTPONHs, aM(OTEPHOCTb, XHUMHMYECKasi CBS3b
(koBaJIeHTHasi, MOHHAs, MeETaJUIMYecKas), KpUCTaJsIM4yecKass pemeérka, Koppo3us
METAJIJIOB, CIUIaBBI, CKOPOCTb XUMHUYECKOW PpEaKIMH, MPEIENIbHO JONyCTUMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHWYECKHMX IOHATUH W NPUMEHATH 3TU
MIOHSITHS ITPH ONMCAaHUM BELECTB U UX IPEBPAILECHUN;

UCMOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY Ui COCTaBJI€HUS (OpPMYyJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJEHTHOCTh U CTENEHb OKHUCICHMS XHMUYECKUX DJJIEMEHTOB B
COCIMHEHUAX Pa3JM4YHOIO COCTaBa, NPHHAIICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJIEHTHAs, MOHHAs,
METAJIJIMYECKAsl) B HEOPraHWYECKUX COEAUHEHMSX, 3apsii HOHA 10 XHMHUYECKOU
dopmyie, xapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHMYECKHX COCAMHEHHM, THII
KPUCTAJUIMYECKON peMETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbica llepuonnueckoro 3akona [[. M. MenneneeBa u JeMOHCTPUPOBATH
€ro MoHUMaHMe: ONHUCHIBaTh M XapaKTepu3oBaTh TabauuHyto popmy Ilepuonnyeckoit
CUCTEMbl XMMHYECKHMX OJJIEMEHTOB: pa3jnyaTh MOHSITHUS «TJIaBHAs mnoarpymma (A-
rpynna)y u «mobouyHas mnoarpynna (b-rpynma)», Manble W GoJbllMe MEpHOIH,
COOTHOCHTHb 0003HAu€HHUs, KOTOpble MMEIOTCS B MEPUOANYECKON Tabnuue, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0Iee YUCIOo JIEKTPOHOB U PACHpeIeIeHHE UX 10 AIEKTPOHHBIM CIIO0SIM),
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OOBSICHATH OOILIMEe 3aKOHOMEPHOCTM B M3MEHEHHWH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B Npejenax MajiblX NEPUOJ0B U INIABHBIX MOATPYII C Y4ETOM CTPOEHHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKUE BELECTBA, XUMUYECKHE
peakuuu (110 YMUCIy M COCTaBy Y4YacCTBYIOUIMX B PEAKLMU BELIECTB, 110 TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENEHEW OKHCICHUS XUMUYECKUX 3JICMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) OOLIME M CHEHM(PUUECKHME XUMHUYECKHE CBOICTBa
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPAK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTUUYECKON TUCCOLMALMU KUCIIOT, LIEJI0YEl U CONEH,
HOJIHBIE U COKpAIEHHBIC YPABHEHUS peaklUil HOHHOTO 0OMEHa, ypaBHEHHs peakuui,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME T'E€HETHMUYECKOW CBSI3M MEXIYy BEIEeCTBaAMU
pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX peaKuuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTU
IPOTEKAaHUsI XUMUYECKUX MTPEBPALLEHUIN B PAa3IMUYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOI'0 3JIEMEHTa 0 (popMylie COeJUHEHUs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakly;

coOioaTh MpaBWja IOJb30BAHUS XUMHYECKOM Mocynoil M 1a0opaTOpHBIM
0o0OpyIOBaHUEM, a TAK)KE IpaBUia OOpalIeHUs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKUUSMHU I10 BBIIIOJHEHUIO JIA0OPATOPHBIX XUMMHUECKUX OIBITOB I10 MOJIYYEHHUIO
U cOOMpaHHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIIMH, MOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB Pa3jIMYHbIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM INYTEM XJOpPHI-, OpomMMI-, MOOUI-, KapOoHat-, (ocdart-,
CHJIMKAaT-, cynb(paT-, THIPOKCUI-UOHBI, KAaTHOHBl aMMOHHUS U HOHBI M3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON AEATEIbHOCTH — AHAIM3 U CUHTES,
CpaBHEHME, 0000IlIeHNEe, CUCTEeMAaTHU3alUI0, BBISBICHHE NPUUYMHHO-CIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHUS CBOMCTB BEIIECTB M XMMUYECKUX PpEaKLUi, €CTECTBEHHO-
Hay4yHble METOJbl TIO3HAaHUS — HaONIOJEHHe, HU3MEpPEeHUe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peajbHbI U MBICIICHHBIN ).
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8

TEMATHYECKOE IINTAHUPOBAHHUE

KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u JuekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThbI
Pasnen 1. [lepBoHaya/ibHbIe XMMUYECKHE TOHSATHUSA
XuMust — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTHYECKOM JEATETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peakIuu https://m.edsoo.ru/7f41837¢c
Wroro o pazneny 20
Pazgen 2. Baxnelilmme npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB
21 Bosnyx. Kucnopon. [lonsatue 5 bubnnoreka [JOK

' 00 oKkcHaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 8 1 bu6nmoreka [JOK

' ¥ COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [JOK

' HEOPraHUYEeCKUX COCTUHEHHI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJII)Hble peamn/m
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U

31 IIepnonnueckas cucrema 7 bubmumoreka [IOK
' XMMHYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
32 | Omermenmor g ) BuGnotera LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIC PEAKITUHI
bubmuorexa [JOK
Hroro mo pasery 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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9 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne n/m pasi Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pazgen 1. BemiecTBo M XUMHUYECKHE PeaKIUH
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUECKUE PEAKIIMU B PACTBOpaX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHUS
21 OO1m1ast XapakTepUCTHKA XUMUYECKUX 4 1 bubmuorteka [IOK
' anemeHTOB VIIA-rpymmel. ['ajgoreHs https://m.edsoo.ru/7f41a636
06
(2 | e 6
' PYHHEL P https://m.edsoo.ru/7f41a636
COETUHEHUS
e | S e | . Demomox
' PYHHAL: ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
e 8 1 , | Bmoox
' . PYIIBL poA https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COETUHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazueny 25
Paszgen 3. MeTa/liIbI M UX COeIHMHEHUA
. bu6nmorexa [IOK
3.1 Obume croficTsa METAIIOR 4 https://m.edsoo.ru/7f41a636
bub6nmoreka [IOK
3.2 B % 16
KHENIINE METAUIbI ¥ UX COEIUHEHUS https://m.edsoo.ru/7f41636
Utoro no pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemtectBa 1 MaTepuaibl B )KU3HU YEJI0OBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p BHOG BDEMS 3 bubmmoteka IIOK
C3CPBHOC BPe https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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INIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KosaunvecTBO 4acoB Jlara JIeKTPOHHBbIE U (POBbIE
w/n Tema ypoka Bee Kontpon | Ilpaktuu 3yuen o0pa3oBaTe/ibHbIE
ro BHEIC €CKHE s pecypcehl
paboThI paboThI
1 [Ipeamer xumun. Pos xumMun B 1 03.09.24 bubnunorexa LIOK
JKU3HHU YeloBeka. Tesa 1 BenecTsa https://m.edsoo.ru/ff0d210c
9 ITonsTHe 0 MeTOomax IMO3HAHUS BXUMUH 1 05.09 bu6nmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckast pabora Ne 1 «IIpaBunapaboTs! B 1 10.09
naboparopuu U IpUEMBI 0OpanieHusI ¢ 1a00paTOPHEIM bubmmorexa [JOK
3 1
000pyI0BaHUEM» https://m.edsoo.ru/ff0d23dc
4 YucTelie BemecTBa U cMecu. CriocoObl pa3iencHus 1 12.09 bubnuoreka [{OK
cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTrueckas padora Ne 2«Pa3nenenue cMmeceit (Ha 1 17.09
5 ngnMepe OIII/I(?[KI/I rIOBapeHHOI;I1 COJIN)» ( 1 bubmiorexa LOK
https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI 1 1909 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKHU (CUMBOJIBI) 1 24.09 bubmmnoreka HOK
XUMHYECKHX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie u clioKHBIE BEIIECTBA 1 26.09 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 A Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSTHCTBA COCTaBa 1 03.10 bubnuorexa [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BelIeCTB. XuMuieckas Gpopmyia.
BaneHTHOCTh aTOMOB XMMHUECKUXIJIEMEHTOB

08.10

https://m.edsoo.ru/ff0d2eae

1 OtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS 1 10.10 bubnuorexa [JOK
MOJICKYJ/ISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHUYECKOTrOdJIEMEHTA B 1 15.10 bub6nmoreka [IOK
COCTMHCHNUHI https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Moisib.MonsipHas macca 1 17.10 bub6numoreka [IOK
https://m.edsoo.ru/ff0d5230
14 Ddu3nuecKkre U XUMHAYECKUE SBICHHS. X IMHYICCKAS 1 22.10 bubnunoreka LIOK
peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycaoBuUs IPOTEKAHUAXUMUYECKHUX 1 24.10 Bbu6mmoteka [JOK
peakuuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs MacChl BEIIECTB. X UMHUYECKHUE 1 05.11 bubmuoreka [{OK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koauuecTBa, MacChiB 07.11
17 ypaBH:’:HiIﬂM XI/(I)MI/IIIZEKI/IX’ pe:lfuni: e 1 bubmoreia LIOK
https://m.edsoo.ru/ff0d5708
i 12.11
18 | Gonmmtmn, peomemmm e, o6z) 1 bimorera LIOK
https://m.edsoo.ru/ff0d3f34
I 14.11
19 | OSoSuenue neorewamsaus s 1 buGoexa LIOK
https://m.edsoo.ru/ff0d40c4
20 KonTtponpHas padora Nel o teme 1 19.11 bubmuoreka [JOK
«BermiecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon 1 21.11 bubnuotexa [JOK

— QJICMCHT U MPOCTOC BCUICCTBO. O30H.

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d37fa
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duszndyeckre 1 XMMHYSCKHE CBOMCTBA Kucjiopoaa

26.11

bub6nmoreka [IOK
22 . 1
(peakmuu okucieHus,ropenue). [lonstue 06 https://m.edsoo.ru/f0d4614
OKCHJIaX
N I I
P " P Hoposa. https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ hekT XUMUIeCKo# peakIiu, HOHATHE O 03.12
o4 TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30-U 1 Bbu6mmoteka [JOK
IHJOTEPMHUCCKHX PEAKIIUAX https://m.edsoo.ru/ff0d4790
25 ;:: J;I;EZIEE:(EZI; yr(;m(’::ofzéi? c)a.ron €I0TBpaIlleHUs 1 o bubmmorexa LIOK
P AV, PeAOTEpAll https://m.edsoo.ru/ff0d4c4a
B R
OILYFICHHE 1 CODUPAHIE KHEJAOPOAA, HBYHEHHe ero https://m.edsoo.ru/ff0d4ae2
CBOWCTBY
27 Boopon — 351eMeHT U IpOCTOE BEIIECTBO. 1 12.12 bubmmnoreka HOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XMMUYECKHE CBOWCTBABOAOPO/IA. 1 17.12 bubmmnoreka HOK
[TpumeHeHnue Boopoaa https://m.edsoo.ru/ff0d4dd0
19.12 bubmuoreka [JOK
2 IT 1
) OIVITHE O THETOTAx 1 cOIix https://m.eds00.ru/ff0d50d2
30 CrniocoObI nostyueHus BoJ10opoja Bradboparopuu 1 24.12 bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
[TpaxkTrueckas padota Ne 4 o Teme 26.12 Butmorexa LIOK
31 «[Tonydenue u codupanue BOJIOPOIa, U3yICHUE €T0 1

CBOUCTBY»

https://m.edsoo.ru/ff0d4f42
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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
https://m.edsoo.ru/ff0d4dd0
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MousipHblii 00bEM razoB. 3akoHABOTaIpoO 14.01 Bu6mumotexa [JOK
32 1
https://m.edsoo.ru/ff0d542e
Boruucnenus 06b€Ma, KoM4yecTBa BeLIECTBa rasa Io 16.01
33 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d55a0
Brruncnenus 00bEMOB Ta30B MOypaBHEHUIO 21.01
34 peakiuu Ha OCHOBE o 1 bubmmorexa LIOK
- . https://m.edsoo.ru/ff0d5708
3aKO0HAa O0BEMHBIX OTHOLLIEHUH ra30B
35 du3nyeckue U XUMHYCCKIE CBOMCTBABOIBI 1 23.01 bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [ToHsiTHe 0OMHIUKATOPAX 1 28.01 bubmmoreka [JOK
https://m.edsoo.ru/ff0d59e2
Boja Kak pacTBOPHTEIb. 30.01
Haceiiennelie 1 HeHachIEHHBIE pacTBOPBL. MaccoBas Bbu6moteka [IOK
37 1
JI0JIS BEIIECTBAB PAacCTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTuyeckas padora Ne 5 mo Teme 04.02
38 «IpuroroBiieHHE PaCTBOPOB C 1 bubmuoreka [IOK
orpeIeIEHHON MacCOBOM JJOJIeHPacTBOPEHHOTO https://m.edsoo.ru/ff0d5eba
BEIIECTBA»
39 Konrtponbnas padora Ne2 o teme 1 06.02 bubmuoteka [IOK
«Kucnopon. Bogopoa. Bonay https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiraccupuKaiusa, HOMEHKIATypa 1 11.02 bubnuotexa [JOK
https://m.edsoo.ru/ff0d664e
i 13.02
" EI;HOY:I{G;:; ¥ XUMHUYECKUE CBONCTBAKUCIOTHBIX, . BuGmorexa OK
https://m.edsoo.ru/ff0d664e
aM(dOTEepHBIX OKCHUIOB
42 OcHoBaHUs: cOCTaB, Kiaccu(uKaiys, HOMEHKIJIaTypa. 1 18.02 bubnuotexa [JOK
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https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne u XuMHUYECKHE CBOMCTBAOCHOBAHUI 1 20.02 Bu6muoteka [JOK
https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kiaccudukaius, HOMEHKIIATypa 1 25.02 bubnunorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHnue u XUMHUYECKHE CBOMCTBAKUCIIOT 1 27.02 bubmmoteka LIOK
https://m.edsoo.ru/ffOdfee2
. Comn écpenHHe): HOMEHKJIATypa, ] ) 04.03 BuGmorexa LIOK
CIIoCOOBI MOTYYEHHUS, XMMHUYCCKUECBONCTBA
b ’ https://m.edso0.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemenue 06.03
47 AKCTIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bu6nmorexa LIOK
«OCHOBHBIC KJIACChl HEOPTAHUYCCKHUX COCTUHCHHI https://m.edsoo.ru/00ad9b7c
6 | sooprmn o |
P A https://m.edsoo.ru/00ad9a50
49 O00011eHNe ¥ cUCTEMATH3AINI3HAHNI 1 13.03 bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch?2
P A https://m.edsoo.ru/00ad9ela
o l‘[eef)B:Ie :OH;I;KH Kzascnq)nxaunn XUMHYECKHUX . 20.03 BuGmiorexa [IOK
j1ieMeHTOB. [ToHsTH
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JICMCHTOB
Ilepnonnueckuii 3akoH u Ilepnonnueckas 01.04 Bu6motexa LIOK
52 CHCTEeMa XUMHYECKUX 31eMeHToB []. 1. 1

Menneneesa

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

53 Tlepronst IIBI, IOATPVIIIIEL 1 03.04 bubmorexa [IOK
PHOZEL, TPYHIIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atoMmoB. CoctaB aTomHbIxsiiep. M30Tormb! 1 08.04 bubmmoreka [JOK
https://m.edsoo.ru/00ada342
o | e ez o e |
pHOA T Aci https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHUYECKOTO AJIEMEHTa IO €ro 15.04
56 nonoxkeHuto B Ilepumomnueckoit cucreme JI. M. 1 bubnuorexa [JOK
Menieneena https://m.edsoo.ru/00ada824
3nauenue [lepuonnyeckoro 3aKoHa JUIsl pa3BUTHS HAYKU U 17.04
npaktuku. [{. . MenneneeB — y4€Hblid, nefaror u Bub6suoreka IIOK
57 1
TpaskIaHuH https://m.edsoo.ru/00ada96e
58 DIIEKTPOOTPULIATETLHOCTh ATOMOBXUMHUYECKUX 1 22.04 bu6nunorexa LIOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
24.04 bu6mmoteka IIOK
59 n 1
OTHAT XIMHHCCKA CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nonspHas XUMHUYECKASICBA3b 1 29.04 bubmmnoreka HOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonsipHasiXuMHU4eCKasi CBS3b 1 01.05 bubnmorexa LIOK
https://m.edsoo.ru/00adaab9
06.05 Bu6mmorexa [IOK
62 CreleHb OKUCIIE 1
TETCHE ORHEACHIT https://m.edsoo.ru/00adae28
63 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEPEAKIINH 1 08.05 bubmuoreka [JOK

https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ada96e
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64 OKUCIUTEIN U BOCCTAHOBUTEIU 1 1305 bubmorexa HOK
https://m.edsoo.ru/00adb076
o 15.05
65 58:;5;1;:zigﬁ?inﬁﬁquxﬁgﬂsb» 1 bubnrorexa LIOK
https://m.edsoo.ru/00adb486
66 O06o001IeHre U CUCTEeMaTH3alisl 3HaHUH. XUMUS B 1 20.05 bubnuorexa [JOK
Mupe Ipodeccuii. https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O000IIeHNE U CHCTEMaTH3aIHs 1 22.05 Bbu6mmoteka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBublit ypok. O600111€HNE U CUCTEMATHU3aIIHS 1 23.05. bu6nmnorexa LIOK
3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YHACOB ITOITPOT'PAMME 68
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9 KUIACC

KoaunuyecTBO 4acoB

JJeKTpoHHbIE LM (POBbLIE

Ne Hara
Tema ypoka Kontpon | Ilpaktuy o0pa3oBaTte/ibHbIE
Bcero n3yue
bHBIE €CKHne pecypchl
n/ HUSA
paboThl paboThI
n
[Tepuonuueckuii 3akoH. [leprnoanyeckas cucrema 4.09.24
1 XuMH4ecKkux 35eMeHToB . 1. MenaeneeBa 1 bubmuorexa [JOK
https://m.edsoo.ru/00adb59e
3 i 06.09
, | e s e ot e[
P P PHOA https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMeHKIIaTypa 1 11.09 | Bu6muorexa IIOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bubl XuMu4ecKkoi CBSA3M U TUIBIKPUCTAIIIMYECKUX 13.09 | Bu6mmoreka [IOK
4 . 1
peméTox https://m.edsoo.ru/00adbact
KonTtponsHas padota Nel 1o teme «IloBTOpeHue n 18.09
. yriyOJieHre 3HAaHUW OCHOBHBIX Pa3/IeNioB Kypcad Kiiaccay L 1
Knaccudukanmss XuMuueckux peakiiuii mo pa3anaHbIM 20.09 | Bubmmorexa IOK
6 1
pU3HaKaM https://m.edsoo.ru/00adbcb0
7 He(:l{cﬂlflf (I)TZII({(;I;(I)/ICG:T: :ﬁﬁﬁif UTETEPOTCHHBIX PEAKITUIX 1 = bubmorexa LIOK
PeAii. P peart https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMHUYECKOM PaBHOBECHUHU. ) 27.09 Butmorexa LIOK
8 ®akTopbl, BIUAIOININEHA CKOPOCTh XUMUYECKON peakinu 1

1 IOJIOKCHUEC XUMUYCCKOTOPABHOBCCHUSA

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb7e2
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OKHUCIIUTEIIFHO- BOCCTAaHOBUTEIIbHEIC pE€aknuun

02.10

bu6mmoreka [IOK

9 https://m.edsoo.ru/00adcade
Teopust 2JIEKTPOIUTUIECKOM 04.10
10 nncfounaunn.pCHanme 1 CJTa0BIEAICKTPOIUTHI bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peaKIIHit 0910 | Bubnnorexa LIOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT M OCHOBAHHM B CBETE 11.10
12 MPEACTABICHUI00 JIEKTPOJIUTUYECKON bubnunoreka [JOK
JMIACCOLUAAIAN https://m.edsoo.ru/00add5d8
XHUMHYECKHE CBOMCTBA COJICH B CBETE MPEACTaBICHUN 00 16.10
13 AIEKTPOIUTUYECKOMN TUCCOIUAIIIN . bubmmorexa HOK
https://m.edsoo.ru/00add8b2
14 [TonsiTHe 0 rUapOIU3E Cconeit 1810} Bumorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o00mIeHre 1 cucTeMaTH3alus3HaHui 23.10 | Bubmmorexa LIOK
https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1. 25.10
16 <<1£)6HICHI/I€ 9KcnipHMeHTaan51x3aﬂaq>> bubmorexa LIOK
https://m.edsoo.ru/00addbfa
KonrtponbHas padota Ne2 o teme 06.11 = bubanorexa LIOK
17 «DIEeKTPOIUTHYECKAS TUCCOIHAIIHSL. https://m.eds00.ru/00addecO
XUMHUYECKHE PEAKIINH B PACTBOPAX)>
18 O611ast XapaKTepHUCTHKA TaJTOTEHOB. 08.11 | Bu6anorexa LIOK

XHUMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa
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https://m.edsoo.ru/00addfe2

X C i 13.11
i’ ’ (J)I;po::j;)ioi » Z:;EZH KHCJIOTa, XUMHYSCKHIE CBOMCTBA, BuGnorexa LIOK
T P https://m.edsoo.ru/00ade104
I 60Ta No 2 15.11
) HpaKTI/I‘{CCKaH pa OTfl o 2 TI0 TeMe ) ) BuGnorexa LIOK
« K »
OJIYYEHHE COJISTHOM KUCTIOTHI, U3yueHrEe €€ CBONCTB httos://m.edso0.ru/00ade348
B 7 20.11
| S o e
A P A https://m.edsoo.ru/00ade488
29 OO6mas xapakTepucTuka 3y1eMeHToB VIA-rpymnmbl 22.11 | Bu6mmorexa LIOK
https://m.edsoo.ru/00ade64a
AJI0TpOTTHBIE MOAU(DUKAIIMK CEPHI. 27.11
23 Haxoxnenue cepbl U €€ COeIMHEHUMN B PUPOJIE. bu6mmoreka [IOK
XUMHUYECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
C , , 29.11
24 | gumscore n xmmccRmcCRofcToa buGnotexa LIOK
https://m.edsoo0.ru/00ade802
5 | oo acher, st
- TP https://m.edsoo.ru/00adea28
XHUMHYECKUE PEaKLIUH, JIeXKAIIHe BOCHOBE IPOMBIIIIEHHOTO 06.12
26 crnoco0a TMONYYEHHUS CEPHOM KHUCIOTHL. XUMHUYECKOE bubnurorexa [LIOK

3arpsi3HEHUE OKPYKAIOMIEH CPeIbl COeTMHEHHUSIMU CEPHI

https://m.edsoo.ru/00adec8a

32



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Brrunciienne MaccoBoOi JOIMBBIXOAA MPOIYKTA

11.12

bubmuorexa [JOK

27
peakiuu https://m.edsoo.ru/00adec8a
O6m1as XapaKTepUCTUKA SIeMeHTOBYV A-TpyTinbl. A30T, 13.12

% pacpoctpanene » mpipore gm0 0sceet
(H3HUUeCKre U XUMHUYECKHAE CBOMCTBA — '
AMMHaK, ero Gu3n4ecKrue 1 XUMHYECKUE CBOWCTBA, 18.12 BuGmiorexa LIOK

29 HOTYHEHHCH HIPHNETEHIE https://m.edso00.ru/00adf004
[TpakTrueckas pabota Ne 3 o Teme 20.12 BuGnorexa LIOK

30 «[Tonyyenune aMMuaka, H3y4eHUEEro CBOMCTBY https://m.edso0.ru/00adfL80

31 A3oTHas KUci0Ta, €€ (u3nuecKue UXUMUYECKUE CBOMCTBA 25.12 | Bu6mmorexa IOK

https://m.edso0.ru/00adf306

Hcnonk30BaHre HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE 27.12
MUHEPATBHBIXy100peHuil. XUMHYECKOe 3arpsi3HEHNE Bu6morexa LIOK

32 OKPY>KaIOIIeH cpeibl COEAMHEHUSIMU a30Ta https://m.eds0o.ru/00adf518
docdop. Oxenn pocdopa (V) n 15.01 BuGmiorexa LIOK

33 dochopHas kucnora, pU3NUECKUe UXUMHUECKUE CBOMCTBRA, https://m.edso0o.ru/00adf68a
MOJTydeHHE
Hcnonp3oBanne GpocdaToB BKagecTBE 17.01

34 MUHEPATBHBIX YI0OpeHUi. 3arpsizHeHue bubnnorexka [JOK

IPUPOTHON cpensl pocharamu

https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yrnepon, pacnpocTpaHeHHE B

22.01

bu6mmoreka [IOK

35 npupoje, Gu3nIecKue NXUMMHUIECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuzpl yraepona, ux pu3nuecKuen XMMHIECKUE CBOMCTBA. 24.01
36 DKOJIOTHYEeCKHUE MPOOIIEMBI, bubmorexa [IOK
cBs3anHbIe ¢ okcHaoM yriepoaa(lV) https://m.edsoo.ru/00adfebe
37 VYroabHas KUCIIOTa U €€ COTn 2301 | Butnnorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme"llomyuenue 31.01
38 YIJIEKUCIIOTO Ta3a. bubnnorexa [HOK
KavecTBeHHast peakius Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX 05.02
39 BenlieCTBax KaK 0COCIUHCHHUSIX yliﬂepona bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coequnenus 07.02"| Butnuorexa LIOK
https://m.edso00.ru/00ae080a
[Ipaktrueckas padorta Ne 5. Pemenue 12.02
JKCIIEpUMEHTAIBHBIX3a/1a4 110 TeMe «BaxuHenmune bubnuotexa [JOK
41
HEMETAJUIBL M UX COETUHEHUA» https://m.edsoo0.ru/00ae0bf2
KontponbHas padota Ne3 no teme 14.02
42 «Baxieﬁmue EGMCT&]‘IJ‘IH 1 UXCOSTUHCHUS» Bubnuorexa LIOK
https://m.edsoo.ru/00ae0el8
43 OO0mmas xapakTepucTUKa XUMHIECKUX PJIEMEHTOB 19.02 | Bu6nuoreka HOK

— MCTaJlJIOB.

https://m.edsoo0.ru/00ael103e
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Mertannudeckas CBA3b UMETAJUINYECKAS
KpUcTauIMdeckas peméerka. usnyeckue cBOUCTBa

METaJIOB.
XHUMHYECKUE CBOMCTBA METAILJIOB. 21.02
44 DIEKTPOXUMUYCCKUN Pl HAPSHKCHUH METAJIJIOB 1 Bubmiorexa LIOK
https://m.edsoo.ru/00ae1156
O6mmue crioco6b! noayyeHus: MmeTayioB. CIiiaBbl. 26.02
Boruncnenus o ypaBHeHUAM XMMHUECKUX PEaAKIIHA, bubmmorexa [IOK
45 €CJIM OJIMH U3 PEareHTOB COJIEPKUT IPUMECU 1 https://m.eds00.1u/00ae1156
46 [ToHsiTHE O KOPPO3UHU METAILIIOB 1 26.02 bubmmorexa LIOK
https://m.edsoo.ru/00ael1278
05.03 | Bu6nnorexa LIOK
41 [lenorrbre meTaet 1 https://m.edséfa.ru/OanMbZ
48 Oxcubpl ¥ TUIPOKCH/IBI HATPUSI UKAJIHS 1 07.03 bubnnorexa [HOK
https://m.edsoo.ru/00ae14b2
49 IIlenoyHO3EMENBHBIE METAIUIBI —KAJIBIIUN U MArHUI 1 12.03 bubnunoreka [JOK
https://m.edsoo.ru/00ae15e8
50 Baxneime coenuHEHNS KaJIbIUI 1 13038 bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AINAS 3HAHUI 1 19.03
59 KéctkocTh BOIBI U c1IOCOOBI €€yCTpaHeHus 1 21.03 bubnnorexka [JOK
https://m.edso0.ru/00ae1886
53 [IpaxTuueckas padora Ne 6 mo Teme'" X KEcTKOCTH BO/IBI U 1 02.04 bubnuoreka [IOK

METO/IbI €€ yCTpaHEeHUs"

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae1156
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. 04.04 bubnuorexa [IOK
> ATIOMHHI 1 https://m.edsoo.ru/00aelc64
55 AmboTepHble CBOWCTBA OKCUAA U THIPOKCHIA 1 09.04 Bu6mumoteka [JOK
https://m.edsoo.ru/00aelc64
11.04 bubnunoreka LIOK
>0 Heneso 1 https://m.edsoo.ru/00ae1d86
57 Oxkcunsl, rugpokcusl u conmkenesa (II) u sxenesa 1 16.04 bubnnorexa [JOK
D) https://m.edsoo.ru/00ae35e6
58 O0600I11IeHHEe ¥ CUCTeMaTH3als 3HAHUH 1 18.04
ITpakTuueckas padora Ne 7. Pemenne 23.04  bubanoreka IIOK
59 SKCIIEpPUMEHTaNbHBIX3a/1a4 110 TeMe «Baknelme L https://m.edsoo.ru/00ae3de8
METaJUTbl ¥ X COSAMHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHYECKHUX PEAKIIHH, 25.04
€CIIN OJIMHM3 PEareHTOB JaH B U30BITKE HIIH COIEPIKUT bubnmorexa [IOK
60 nprMecH. BhIUKCIeHHAMacCOBO 0JIM BBIXOA 1 https://m.eds00.ru/00ae1750
MPOJYKTa PeaKIuu
61 OG6O0IIeH e 1 CHCTEMATH3AIMSI3HAHUI 1 30.04
KonTpossHas pa6ota Ned o Teme 02.05
62 «Baxxnenine MeTaaIbl U UXCOSINHEHUS 1
63 BemectBa 1 MmaTepuanbl B MOBCEAHEBHOM KU3HU 1 07.05 but6mmoreka [IOK

YCJIOBCKAa

https://m.edso0.ru/00ae3f50
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https://m.edsoo.ru/00ae1c64
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64 XUMHUYECKOE 3arpA3HEHUEOKPYKAOIIECH Cpeabl 1 09.05 bubnmoreka [JOK
https://m.edsoo.ru/00ae4270

65 Posnb XuMHUM B peIICHUH SKOJIOTHYECKUX 1 14.05 bubmuorexa [JOK
npoOieM https://m.edsoo.ru/00ae4270

66 O06o001IeHre CUCTeMAaTH3aIHsI 3HAHUA. XUMUS B 1 16.05 bubnmoreka [JOK
MHpE COBPEMEHHBIX MPO(ECCHIA. https://m.edsoo.ru/00ae0d0a

67 PesepBHeIil ypok. O6001IeHNE HCHCTEMATH3AIIHS 1 21.05 bubmmoreka [JOK
3HAHUHN https://m.edsoo.ru/00adb33c

68 PeseprHblit ypok. O600ImIEHHE HCUCTEMATH3AIHS 1 23.05 bubnnorexa [HOK
3HAHUH https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I1IOITPOI'PAMME 68

37



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYHEHUKA

Xumus; 8 xkinacc: 6a30Bbiid ypoBeHs: yueOHuk/O.C.I'abpuensa, U.I'. Octpoymos, C.A. Cinagkos.-
5-e u3n., nepepad,- Mockaa: [Ipoceemenue,2023.-175,1¢.;u.

Xumus ; 9 knacc: 6a30BbIit ypoBenb; yueobnuk /O.C.I'abpuensn, U.I'. Octpoymos, C.A.
CnankoB.6-e uzn.,crep.-. Mocksa: [Ipocsemenne,2024..-223,1¢.;u.

METOJAUYECKUE MATEPHUAJIBI J151 YYUTEJISA
Ypoku xumun B 8 kitacce. Meronudeckoe mocooue(Ha caire)

IIUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETU UHTEPHET
bubmmoreka I{OK https://m.edsoo.ru/7f41837c

bu6imoreka 11OK https://m.edsoo.ru/7f41a636
https://edsoo.ru/wp-content/uploads/2023/10/metodicheskoe-posobie.-himiya.pdf
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