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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpamMmma 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS COCTaBJICHaA Ha
OCHOBE TpeOOBaHUH K pe3yibTaTaM OCBOCHHsS OCHOBHOM 00Opa3oBaTeNbHOH MPOrPaMMbI
OCHOBHOTo 001iero oOpa3oBanusi, npeactaBieHHBIX B OI'OC OOO, a Takke Ha OCHOBE
(dbenepasibHON pabodeid MpOrpaMMbl BOCIIMTAHUS W C YYETOM KOHUEIIIUHM TMPETOaBaHUs
y4eOHOT0 npeameTa «XuMHUs» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuM 1aéT MpECTaBIECHHUE O LEJAX, OOIIeH cTpaTernu OOydYeHHs,
BOCIIUTAHUSI U Pa3BUTHA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO IMpeaMeTa, YCTaHABIMBACT
00s13aTeIbHOE MPEIMETHOE COJIEPIKaHKE, NMPEAyCMAaTPUBACT PaCIPEACIICHHE €ro Mo KiiaccaM
U CTPYKTYpUPOBAaHHME MO pazdeiaM M TeMaM IMpPOrpaMMbl 1O XUMHH, OIpPEAEsieT
KOJIMYECTBEHHBIE UM KAUECTBEHHBIE XAapPaKTEPUCTUKH COJEPKAHUS, PEKOMEHAYEMYHO
[IOCJIEI0BATEIbHOCTh M3YYEHUSI XUMHHM C YYETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, TIOTUKU Y4eOHOTO IPOIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromuXcsi, OnpeaeseT
BO3MOXXHOCTH TpEAMETa IS pealn3aluu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a TaKxkKe
TpeOoBaHUN K pe3ynbTaraM OOY4YeHHS XHMMHUU Ha YpPOBHE IeNeld HM3ydeHHs IpeaMera u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW JEATEIHHOCTH OOYYaIOLIErocsi MO OCBOCHHIO
y4eOHOr0 Co/IepKaHus.

3HaHUE XUMUU CITY>KUT OCHOBOH ISl (POpMHUPOBAHHSI MUPOBO33PEHUS 00yYaroierocs,
€ro MpeAcTaBICHUI 0 MaTepruaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAlOT GOpMUPYEMBIE
XUMHUEH TPEACTABICHHUS O B3aMMOINPEBPAILIEHUAX SHEPTMH M 00 DSBOJIONMH BEIIECTB B
MPUPOJIE, O MYTAX PELICHUs TII00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIDBEBOM, DHEPreTHMYECKOM, TMHUIIEBOM U 9SKOJOrMYeckod Oe3omacHocTH, mpobiaem
3/1paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH JUIsi caMOpa3BUTHUS U (OPMHUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 001IeH 1 PYHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH
00y4aroIuXxcsi, HABBIKOB MX CAMOCTOSITEIbHON y4eOHOH AESITeTbHOCTH, IKCIIEPUMEHTAIBHBIX
U HCCIEeNOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaK B TIOBCEIHEBHOHM KH3HU, TaK U B
npodeccnoHaNbHON 1eSATENbHOCTH;

3HAKOMUT CO CTeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI 1IETOCTHOTO
B3IJIAJla HA €IWHCTBO NPHUPOALI W YEIOBEKA, SBISAETCA OTBETCTBEHHBIM JTAarloM B
(hopMUPOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOIINXCS;

croco0CcTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJE, K UYEIOBEKY, BHOCHUT CBOM BKJIaJ B DSKOJOTHYECKOE OOpa3oBaHUE
00y4arommxcs.

JlaHHbBIE HATIPaBIIEHUSI B O0OYYCHUH XUMUU 00€CTIEUNBAIOTCS CHEIU(PUKOIN coaepIKaHus
y4eOHOro TMpeaMeTa, KOTOPHIH SBISETCS IMeJarormyeckyd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKW XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHUsI OPHEHTUPOBAH HA OCBOEHUE
00y4arOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX TOHITHI XUMHUHU, OCHOB HEOPTAaHUYECKOM XUMUU
Y HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUM OPraHUYECKOW XUMUMU.

CtpykTypa comep:kaHus MPOrpaMMbl IO XUMUHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk €€ mzydeHuto. ConeprkaHue CKIAJbIBACTCS U3 CUCTEMbI MOHSATUN O XUMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUNA O XHUMHUYECKOH peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbI MO MPUHIIMITY MOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHUIM Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YY€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;



— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJTYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIIEIOBATEILHO OT OJHOIO YPOBHS K JIPYroMy,
BBINOJNHSS (QYHKIIUU OOBSICHEHHSI U MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TOJTYyYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO0 XMMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O
XMMHUYECKON COCTaBIISAIONIEH HAaydyHOH KAapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW NPHUPOADI,
LIEHHOCTHOTO OTHOILEHUS K HAay4YHOMY 3HAHHUIO MU METO/laM MO3HaHUS B Hayke. V3ydyeHwue
XUMHUH TPOUCXOJIUT C MPUBJICYCHHEM 3HAHUM M3 paHee M3YYEHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Ipyu u3ydyeHnn XUMUM IPOUCXOIUT GOPMUPOBAHNE 3HAHHUI OCHOB XMMHUYECKON HAyKU
KakK 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOMN JEATeIbHOCTH YelOBeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajada y4eOHOTro mpeaMeTa COCTOMT B
(hOpMUPOBAHUM CHUCTEMbI XUMHUYECKHUX 3HAHUM — BakHEUIINX (aKTOB, MOHITUIA, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
S3bIKa HAYKH, B MPUOOIIEHUU K HAYYHBIM METOJIaM MO3HAHUS MPH U3yYEeHUU BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUU M PA3BUTHH IO3HABATENBHBIX YMEHUH U HUX
MPUMEHEHUH B Y4eOHO-TIO3HABATENILHON M y4eOHO-HCCIIEeIOBATENIbCKONW AeSITeNbHOCTH,
OCBOEHUU MpaBUil 6€30MacHOr0 0OpaIIeHUs C BEIIECTBAMU B MOBCEAHEBHON KHU3HU.

[Ipu u3ydeHnn XMMHUHM HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsI Ba)KHOE 3HAUCHUE
MPUOOPENU TaKue LIeH, KaK:

—  (dopMupOBaHME  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSTEIILHOMY MPUHSITHIO PEIIeHUN, CTIOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH,

— HalpaBJICHHOCTh OOyuYeHHUs Ha CHCTeMaTHdeckoe MpUoOIIeHre OO0ydaromumxcs K
CaMOCTOATENIbHOM  TNO3HABATENIbHOM  JESATENbHOCTH, HAyYHbIM METOJlaM  IO3HaHWS,
(hOopMUPYIOIITUM MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHne YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYArOIMIMMHUCS OIbITa
pa3zHoO0pa3HON eATeNbHOCTH, TO3HAHMS U CAMOTIO3HAHMSI, KIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— (hopmupoBanue oOmiei (HyHKIIMOHATBHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCIIe YMEHHIl OOBSACHATH M OLIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpPa, UCTIOIb3YS
3HAHUS U OTIBIT, MMOTYYCHHBIE TIPU U3YYCHUN XUMHH, IPUMEHSTh UX MPU PELICHUH MpoOIeM B
IIOBCEIHEBHOM JKU3HHU U TPYAOBOH NEATENBHOCTH;

— ¢opMupoBaHHE Yy OOYYarOMMXCSd TYMAaHUCTHYECKUX OTHOIICHUN, MOHUMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUU TSI BEIPAOOTKH HKOJIOTHMUYECKHU IIeNIECO00Pa3HOTrO MOBEACHUS
B OBITY U TPYAOBOH JEATENLHOCTH B LIETSX COXPAHEHUS CBOETO 370POBBS U OKPYKAIOLIECH
MPUPOJTHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIEYENIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY MPOGUIIS U HATTPABIEHHOCTH JAbHEHIIIETO 00YIEeHHUS.

OO011iee 4ncIo 4acoB, OTBEIEHHBIX IS U3YUEHHUS XMMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 yaca B Hezeno), B 9 kiacce —
68 yacoB (2 yaca B HEZIEIIO).

Pabouast mporpamma cocraBiieHa Juisi 001eo0pa3oBaTeILHOTO Kilacca.
B knacce umerorcs yuamuecst ¢ OB3 (MapuipyThr).



Pabora ¢ manHoOIi KaTeropueil ydammxcst CTpouTcs ¢ yuerom pekomenaanuii [IIMIIK,
HaIpaBJICHHBIX Ha Pa3BUTHE OOIIUX CIIOCOOHOCTEH yJaluXcsl K YICHHIO U KOPPEKITUU
WHJIMBUIYQJIbHBIX HEJOCTATKOB Pa3BUTHUA.

Metonueckoil OCHOBOM NpenogaBaHusl SIBJISIETCS:

1.

2.

o~

~No

9.

NEPEKIIIOUEHUE C OHOI0 BUJA IEATEIbHOCTH yUalllUXCsl Ha JPYTroM, UCIIONb3Ysl
paboTy ¢ yueOHUKOM, C IPUTIOKEHUSIMU, 3aTIOJTHEHHE CXEM U T. .
MCII0JIb30BaTh Ha YPOKE OOJIBIIOE KOJIMYECTBO AMJAKTUUECKOTO MaTepuaa;
KOJIMYECTBO 33/IaHUi ¢ OMOpoil Ha 0Opa3zel, TO €CTh 3aJaHUl PETIPOLYKTUBHOTO
XapakTepa, 3TO MOTYT OBbITh 33JaHHs MO 3aMOJTHEHUIO CXEM, Ta0uI, 0003Haue-
HUIO HA PUCYHKaX 4acTeil 0ObEKTOB;

UCTIOJIB30BaTh 3aJlaHMsl C OMOPO Ha 00pa3Ibl, JOCTYIHBIX HHCTPYKIUH, THIaK-
TUYECKUX KapTOUEK;

pa3BUTHE YMEHHUS PaCKpbIBaTh TEMY U OCHOBHYIO MBICIIb BHICKA3bIBAHUS:
YCTaHOBJICHHE JIOTHYECKIX B3aMMOCBSA3€H; OpHEHTAllMs HA U3y4aeMOM MaTepu-
aie;

pa3BUTHE BHUMAHUS, 3pUTEIHHON aMSITH;

pacnpeesieHne BHUMaHUS MEXy HECKOJIbKUMU 00BbEKTaMU;

MIPOrOBapUBaHUE, KOHIIEHTPALIUSI BHUMAHUS HA O0OBEKTE, pa3BUTHE CBA3HOM pe-
qu;

yMeHHE paboTaTh CO CIOBapEM.

10. pa3BuTHe aOCTPAaKTHOTO MBIIICHHS.



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipeamer xumun. Pons XuMHuM B KU3HM 4YelIOBEKa. XUMHSA B cuCTeMe Hayk. Tena u
BenjecTBa. OU3nMUeCcKUe CBOMCTBA BEIIECTB. ArperaTHoe cocrosiHue BeuniecTB. llonsAtne o
METO/axX MO3HaHMs B XuMuU. UncTele BemecTBa U cMecu. CrocoObl pa3/ieneHus cMeceil.

ATOoMBI U MOJIEKYNBl. XUMHYECKHE 31€MEHTHl. CHUMBOJIBI XMMHUYECKUX JJIEMEHTOB.
IIpocTeie U cil0KHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass Qopmysa. BaleHTHOCT aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocraBa BemecTB. OTHOcUTENbHas aroMmHas Mmacca. OTHocHTenbHas
MOJIEKYJIsIpHasl Macca. MaccoBasi 1011 XUMHUYECKOIO 2JIEMEHTa B COEJUHEHHH.

KonnuectBo Bemectsa. Monbs. MonsipHas Macca. B3auMocBs3b KOJIM4€ECTBA, MacChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo popmysiaM XUMHUYECKUX COETUHEHUH.

Du3nyecKue U XUMUYECKUE SBICHMS. XMMHUYECKas Peakuuss U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MaccChl BeEIECTB. XHMMHUYecKHe YypaBHeHus. Kiaccudukanus XUMHYECKHX
peakiuii (coeinHeH s, Pa3IoKEHHs, 3aMellleHus, 0OMeHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCY0M, TpaBUIaMy paboThl B 1a00paToOpuu U MpuéMamu
oOparieHus ¢ 1a00paTOpHBIM 000PYIOBAaHHEM, U3yUEHHUE U ONMCaHuE (PU3HMUECKUX CBOWCTB
00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOIroeHue (PU3NYECKUX (IUIaBJICHUE BOCKA, TasHUE
Jb/1a, pacCTHpaHKE caxapa B CTYIKe, KUIIEHUE U KOH/EHCAlUs BOAbI) U XMMUYECKUX (TOpeHHe
CBEUM, NPOKAIMBAHUE MEIHOW NMPOBOJIOKH, B3aWMOJEHCTBHE MeNa C KHUCIOTOH) sIBICHHIH,
HaOJIIOZICHWe W ONMCAaHUE NPU3HAKOB IPOTEKAaHMs XUMHYECKUX peakuuil (pas3iiokeHHe
caxapa, B3aMMOJEHCTBHE CEpHOW KHUCIOTHI C XJOPHUJIOM OapHsi, pazioXeHHe THAPOKCHIA
menu (1) mpu HarpeBaHum, B3auMoieiicTBUE xkeme3a ¢ pactBopoM conu meau (I1), uzyuenue
CIOCOOOB pasfeNieHus] CMecel: ¢ IOMOLIbI0 MarHuTa, (QUIbTPOBAaHHE, BbIMAPHBAHMUE,
TUCTUIUISALMS, XpoMmarorpadus, MpoBeleHHEe OYUCTKH MOBAPEHHOM coyin, HaOMIoJIeHHE U
OIMCAaHUE PE3YJIbTATOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAaCCHhI,
co3JlaHue MoJiesIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — aleMeHT U IpoCTOe BEUIECTBO.
Haxoxaenue kuciopoja B Hpupoze, (HU3MUECKHE W XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcuapl. Ilpumenenune xkucnopoga. CrocoObl TMONydyeHHs KHUCIOpOAa B
nabopaTopuu | TpoMbIIUIeHHOCTH. KpyroBopor kucinopona B mnpupoae. O30H —
AJUIOTPOMHAA MOIUPHUKAIMS KUCIOPOAA.

TernoBoil >pdhexT XUMHUYECKON peakiH, TePMOXMMUYECKHE YpaBHEHUS, IK30- U
SHAOTEPMHUUYECKUE DPEAKIMHU. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3 deKTa, pa3pyLIeHHe 030HOBOTO CIIOA.

Bonopon — anemeHT M mpocroe BeniecTBo. HaxoskneHue Bomopoaa B IHMPHUPOAE,
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI oay4YeHus. KUCIoThI U com.

MossipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSM.

®usnueckue cpoucTBa BoAbl. Boma kak pacrBopurens. PactBopsl. HacwlllieHHBIE U
HEHaCBILIEHHBIE PAacTBOpPHI. PacTBOpuMOCTh BewiecTB B Boje. MaccoBasi J0Jisl BELIECTBA B
pacTtBope. XuMH4eCcKHe cBOMcTBa Bobl. OCHOBaHMs. Poib pacTBOPOB B MPUPOJE U B XKU3HU
yenoBeka. KpyroBopor Bozbl B pupoje. 3arpsA3HeHHE NpUPOAHBbIX BoA. OXpaHa M OYMCTKa
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oxcumos:
cosieoOpasyromme (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U  HECoJeoOpasyroIue.
Homenxiarypa okcunoB. dusndyeckue M XUMUYECKHE CBOWCTBa OKCUAOB. IlomyueHue
OKCHJIOB.



OcHoBanus. Knaccudukanus ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Howmenxknarypa ocHoBaHuil. PuU3nyeckue M XUMUYECKHE CBOMCTBA OocHOBaHUU. [lonmyueHne
OCHOBAHHII.

Kucnorel. Knaccubukamus xucimor. Homenkmarypa xkucinor. dusmdeckue u
XMMHYECKHUE cBoMcTBa KuCIOT. Psag aktuBHoctu metauioB H. H. bekeroma. Ilomydenue
KHCJIOT.

Conu. Homenkiarypa coseit. @u3ndeckre 1 XuMU4YecKue cBorcTBa coneil. [lonyuenue
coJiei.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPENENICHUE COAEpPKAaHUA KHUCIOpOJa B BO3AyXe, IOJIyYCHHE,
coOupaHue, pacro3HaBaHUE U U3yUYEHUE CBOWCTB KUCIOPO/a, HAOII0IeHNEe B3aUMOICHCTBUS
BELIECTB C KHUCIOPOJIOM M YCIOBUS BO3HHUKHOBEHHS M MpEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB U OMHCAHHME WX CBOWCTB, MOJy4YeHHE, coOupaHue,
pacrmo3HaBaHHe M H3Y4YEHHE CBOMCTB BOAOpoAa (FOpeHHE), B3aMMOCHCTBHE BOJOpPOJAA C
okcugom Meau (1) (Bo3MOKHO MCIOJIB30BaHUE BHACOMATEpPUAIOB), HaOMtOIeHHE 00pa3IioB
BEILIECTB KOJMYECTBOM | MOIb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0Jei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C MeTalaMu (HAaTpUEM U KalbIIUEeM)
(BO3MOXKHO HCMOJB30BAaHUE BUICOMATEPHUATIOB), HCCIEIOBAaHUE 00pa3l0B HEOPraHUYECKUX
BEIIECTB PA3NIUYHBIX KJIACCOB, HAOJIO/IEHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PacTBOPax
KHCIIOT U llenoded, m3yueHue BizaumopeiictBus okcuga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJlaMH, peaklUHMil HeUTpanu3aluu, MOJy4YeHHE HEePaCTBOPUMBIX
OCHOBaHMWM, BBITECHEHHUE OJHOTO METalla JpPYyruM W3 pacTBOpa COJHM, pPEIICHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN.

Iepuoanyeckuii 3axkoH U Ileprnoanyeckas cucrema xumu4eckux diaemenros 1. H.
MemnpeneeBa. Crtpoenne aTOMOB. XumMnueckas CBSI3b. OxucanrebHO-
BOCCTAHOBHMTEJIbHbIC PEaAKIIUN

[lepBble TOMBITKM KIACCU(UKALMU XUMUYECKUX dJIeMeHTOB. [loHaTme o rpymmax
CXOIHBIX DJIEMEHTOB (ILEJOYHBIE W MIEJIOYHO3EMENbHBIE METAJIbl, TaJOr€Hbl, WHEPTHHIC
ras3el). JJI€MEHTBI, KOTOpbIe 00pazyoT aM(pOTEepHbIE OKCUIBI U TUIPOKCU/IBL.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMHYECKHX dnemMeHToB . U.
MenpeneeBa. Kopotkonepuoanast u jumHHONepuoaHas ¢Gopmsel [lepuonndyeckoil cruCTeMbI
xumuueckux anemeHtoB JI. M. MenneneeBa. Ilepuoast u rpynnbl. PU3WYECKUN CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sijaep. HM3otombl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XHUMHUYECKHUX dJeMeHTOB llepuoamueckoit
cuctemsl J[. . MenneneeBa. XapakTepucTuka XMMUYECKOTO JIEMEHTA 110 €T0 MOJI0KEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  WM3MEHEHHUs  pajguyca  aTOMOB  XMMHUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIaM U IMepruoiam.

3nauenune Ilepumonuueckoro 3akoHa u Ilepuonnueckold CHCTEMBl XHUMHUUYECKHX
JJIEMEHTOB IS pa3BUTHUsA HayKu U npakTuku. [1. 1I. Mennenees — yd€HbIN U Ipax1aHKH.

Xumunueckass  cBsi3b.  KoBasieHTHass ~ (monsipHass W HENOJsIpHAsi)  CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenb okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccs
OKHUCJICHUSI U BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE OOpa3IlloB BEIISCTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBUE TUIPOKCH A
LIMHKA C PaCTBOPAMH KUCJIOT U IIEJI0UEH, MPOBEICHUE OMBITOB, MILTIOCTPUPYIOIMIUX TPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHNS).



Meosicnpeomemmnvwie ceasu

Peanuzanmss MeXnpeAMETHBIX CBSi3eé TMpU  HM3Y4EeHMH XHUMUM B 8§ KJiacce
OCYIIECTBJISIETCSL Ye€pe3 HCIIOIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK H
MOHSTUH, SABJISIOMIMXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (pakT, THIOTE3a, TEOPHSs, 3aKOH,
aHaIM3, CHUHTE3, KiIacCUUKaIus, TEPUOJUYHOCTh, HAONIOACHHE, OKCIICPUMEHT,
MOJICTTMPOBAHKE, U3MEPEHUE, MOIEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKHI 3apsl, BEIIECTBO, TeI0, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, (PU3UYECKHUE BETUYMHBI, CAMHUIIBI U3MEPEHHS, KOCMOC, TIIAHETHI,
3BE351, CoHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIE TOPOABI, ITOJEC3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakus

Ilepuonuueckuit 3akoH. llepuommuueckass cucremMa XxuMmuyeckux a3neMeHToB JI. H.
MenpeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHUUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kalus, KaJdbLHUS M UX COCAMHEHUU B COOTBETCTBUHU C
MOJI0’KEHUEM 3JIeMEeHTOB B [leproinueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUJIBI XMMHUYECKOW CBSA3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKH U BHUJIAa XUMUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOpraHMYECKHX BEIIeCTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSAUIUXCS K Pa3IM4YHBIM KJaccaM HEOPraHWYECKHX COECIMHEHUN, T€eHEeTHYeCcKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKMX peakluid IO pPa3NUYHbIM MpU3HAKaM (IO YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIUIOBOMY 3 (deKTy, M0 H3MEHEHHUIO
CTETeHeW OKUCICHUSI XUMHUYECKHUX DJIEMEHTOB, 110 0OPaTUMOCTH, M0 YYaCTHIO KaTalnu3aropa).
DK30- ¥ SHJI0TEPMHUUECKUE PEAKIIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHE O CKOpOCTH XUMUYECKOU peakiuu. [loHsaTHe 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsATHEe O TOMOTreHHBIX M TreTeporeHHbIX peakuusax. [lonarue o
katanuze. [loHsiTME O XWMMHUeCKOM paBHOBecHMU. DaKTOphl, BIUSIOIIME HA CKOPOCTbH
XUMHUYECKON PEAKIIMU U TIOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, JJIEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3IEKTPOJUTUYECKOM AMCCOUMALMH. DIJIEKTPOIUTBI W HEINEKTPOJUTHI.
Katuonsl, annonsl. MexaHu3M JUCCOIMAIMN BEUIECTB C PA3IMYHBIMU BUJAAMH XUMHUYECKOU
cs3u. CreneHp Auccoruaniy. CHIbHBIC U CIa0bIe AIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. YcnoBHs MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJTHBIE
U COKpallléHHbIE MOHHBIE ypaBHEHHUs peakuuii. CBoicTBa KUCIOT, OCHOBAaHUM U COJEH B
CBETE MPEACTaBICHUI 00 AJIEKTPONUTUYECKON auccolnuanuu. KadecTBeHHbIE peakiud Ha
noHBbL. [loHATHE O TMIpONIN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJUIOB ¥ HeMeTalioB (rpaduTa M ajmasa), CIOXKHBIX BEIIECTB (XJOpHIA HaTpHs),
HCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peakluu OT BO3JAEHCTBUSA PA3THUYHBIX
(akTopoB, HCCIENOBAaHUE  DJICKTPOIMPOBOAHOCTH  PAcCTBOPOB  BEHIECTB,  Ipolecca
JUCCOIMAIIMU KUCIIOT, LIEJIoYel U cojie (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEO MATEPHAJIOB),



MIPOBEJICHUE OIBITOB, MIUTFOCTPUPYIOUINX MPH3HAKH IPOTEKAHUS PEaKlUii MOHHOTO OOMEHa
(oOpa3oBaHMe oOcajKa, BBIICICHHE ra3a, 0Opa3oBaHHE BOJbI), OMBITOB, WIUIFOCTPUPYIOIIMX
MIPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUii (TOpEHUE, PEaKIMH Pa3JIoKEHHUS,
COCJIMHEHUS), paclO3HABAHWE HEOPTaHWYECKUX BEIIECTB C IIOMOIIBI0 KadyeCTBEHHBIX
peaKIvii Ha HOHBI, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 X coeTHHEHUSI

OOmiast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOSHHsSI aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CTpoeHne W (pU3MUYECKUE CBOMCTBA MPOCTBHIX BEIIECTB — TaJOICHOB.
XUMHUYECKUE CBOKMCTBAa HAa MpUMeEpe XJopa (B3aUMOJCHCTBUE C METallaMH, HEMETaJJIaMH,
mienoyamu).  Xsopoogopon. ConsiHass KHCIIOTa, XUMHUYECKHE CBOWCTBA, IOJyYEHHE,
npuMeHeHne. JleiicTBue XJopa W XJIOPOBOZOPOJa HAa OpPraHWU3M dYeloBeKa. BaxHewrine
XJIOPUJIBI U UX HAXOKICHUE B IIPUPOJIC.

Obmas xapakrtepuctuka 3meMeHToB VIA-rpymmbl. OCoOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U GuU3NYECKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUTOTPOIHBIC MOJAU(DUKAIIMN KKCIOPOJa U CePbl. XUMHUECKUE CBOMCTBA
cepbl. CepoBOIOpOA, CTpoeHUe, pU3NYecKue U XUMUdeckue cBorcTBa. OKCHUIBI Cepbl Kak
MIPEICTAaBUTENN KUCIOTHBIX OKCU0B. CepHas KHCIoTa, (U3HUECKUe U XMMUUYECKUEe CBOICTBA
(oOmme kak TpeacTaBUTENS Kiacca KHCIOT U crenupudeckue). XUMUYECKUE PEaKIIHH,
JISKAIIUE B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJNyYeHHs CEpHOU KUCIOTHI. [IpuMeHeHue
cepHoil kucinoTel. Colu CepHOM KHUCIOTHI, KAauyeCTBEHHas peakuus Ha cylb(ar-uoH.
Haxoxnenue cepbl U €€ coemMHEHHN B NpUpoje. XUMHUYECKOE 3arpsA3HEHUE OKPYKarOIICH
Cpelbl COCTUHECHUSMHU Cepbl (KUCIIOTHBIC MOXKIHU, 3arps3HEHUE BO3AyXa M BOJIOEMOB),
CHOCOOBI €T0 MPeA0TBPAIlCHHUS.

OObmiast xapaktepucTuka sneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTEMEeHH OKHUCIEeHUS. A30T, pacmpocTpaHeHHEe B Mpupoie, (u3nyuecKue u
XUMHUYeCKHe cBoicTBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (U3NYECKUe U
XUMHUYECKHE CBOMCTBa, monyueHue u mnpumeHenue. Conu amMMOHHS, UX (U3HUECKHE U
XUMHUYECKHE CBOWMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMs. A30THas
KHCIIOTa, € MoyydeHue, (pu3ndeckre U XUMUYECKHUEe CBOMCTBA (00IIMe Kak MpeACcTaBUTENsS
KJlacca KUCIOT U crienududeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHMSI B Ka4eCTBE
MUHEPAIbHBIX YA0OpeHU. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIE JOXKIH, 3arps3HEHHe BO3AyXa, IMOYBBl H BomoémoB). Docdop,
annotponHele Momudukanuu ¢docdopa, GuMUEcKHe M XUMHUYECKHe CcBoHcTBa. OKcua
dochopa (V) u docthopnas kucnora, Gpunveckre U XUMUYECKHE CBOICTBA, MOTy4YCHHE.
Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3meMeHToB |VA-rpymnmbl. OcoOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble  CTENEHW  OKHUCICHHUA.  YTIEepoi,  aUIOTPOIHbIE  MOAUQUKAINH,
pacmpocTpaHeHHe B Tpupone, (u3MUeckne W XUMHYECKHE CBOWMCTBA. AcopOIus.
KpyroBopor yranepoma B mpupone. Okcuabl yriepoga, ux (U3MUECKHEe U XUMUYECKUE
CBOWCTBA, JCHCTBHE HA XUBHIE OPTraHU3MBI, MOJTYYCHHE W MPUMEHEHHE. DKOJIOTHYECKHE
mpoOyieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumore3a rmoOambHOrO MOTETUICHUS
KIIMMaTa, MapHUKOBBIA J(deKkT. YrompHas Kuciota u e€ conmd, ux (Qusnueckue u
XUMHYECKHE CBOWCTBA, MOJydeHHWE W MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcrmonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
XO35UCTBE.

[TepBoHayanbHbBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX YTiiepoa
(MeraH, STaH, JTWUJICH, AlETUJIEH, J3TAHOJ, TJMIEPUH, yKCyCHas Kkuciota). [Ipupomnbie
WCTOYHUKU YTIIEBOAOPOJOB (yroib, MPUPOAHBINA Tra3, HE(PTH), MPOIYKTHl MX TEpepabOTKU
(ObeH3uH), WX poib B OBITY M MTPOMBINUICHHOCTH. [IOHATHE O OMOJOTHYECKH BAXKHBIX
BEIIECTBAX: JKHUpaX, OeNKax, yriaeBoJax — M WX POJIM B KU3HHM 4YeloBeka. MaTepuaiabHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHUUYECKUX COSTMHECHUHU.



Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBONCTBA, IMOJIyYeHHE M IPHUMEHEHHE.
Coenunenus kpemMHus B mnpupone. OOmme mpenctaBiaeHuss o0 okcuue kpemaus (1V) wu
KpeMHUeBO kuciore. CHUIMKAThl, MX MHCIOJb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxkneiiimue ctpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEeMEeHT, OETOH, >Kele300eTOH.
[IpoGnembr 6€30MacHOTO HMCHOJIB30BAHUSI CTPOUTENIBHBIX MaTepHalioB B IOBCEIHEBHOM
KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OOpa3lOB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
MIPOBEJICHUE KAueCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HAONIOJACHHE NPU3HAKOB HX
MPOTEKAHUS, OIBITHI, OTpaXKaoUe (U3NYeCKue U XUMHUYECKHE CBOMCTBA TaJIoOT€HOB M UX
COeTMHEHMUI (BO3MOKHO HCIOJb30BaHUE BHJICOMATEPHAIIOB), O3HAKOMIIEHHE C OOpas3lamu
XJIOPUIOB (TAJIOT€HUIOB), 03HAKOMIJIEHHE ¢ 00pa3laMu cepbl U €€ COeIMHEHUAMHU (BO3MOXKHO
UCIOJIb30BaHUE BHJAEOMATEpUANIOB), HaONIOJIEHHWE TMpollecca OOYyIIMBaHHUS caxapa IO
NEHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3YyUYEHHE XHMMHYECKUX CBOKWCTB
pa30aBiIeHHON CEpPHON KUCIOTHI, MPOBEJCHUE KAueCTBEHHOM peakIMy Ha Cylb(ar-uoH U
HaOIo/IeHne MpU3HaKa e€ MPOTEeKaHMsl, O3HAKOMIICHHE ¢ (PM3MUYECKUMU CBOMCTBAMU a30Ta,
dochopa M uX coeaMHEHHH (BO3MOXKHO HMCIIOJIB30BAaHKME BHJICOMATEPHAIOB), OOpa3liaMH
a30THBIX M (HOCHOPHBIX ynOOpEeHUH, MOTy4YeHHe, coOMpaHue, paclo3HaBaHUE W H3y4CHUE
CBOMCTB aMMHaKa, MPOBEIACHHE KAUeCTBEHHBIX peakluii Ha MOH aMMOHHUA U Qochar-uoH U
M3y4€HUE MPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOU
KHCIIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), H3yu€HUE MOjeneit
KPUCTAINIMYECKUX PEIETOK anmasza, rpaduta, (QymiepeHa, O3HaAKOMIIEGHHE C IMPOIECCOM
a7IcopOIIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTIEM U yCTPOMCTBOM IMPOTHBOTrasa,
noJiyueHue, COOupanue, paclio3HaBaHre U U3yUYeHHe CBOICTB YIIIEKHCIOr0 Trasa, MPOoBeIeHUe
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHUIMKAT-UOHBI M U3YYECHHE TPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIIMEH CHJIMKATHOW MPOMBILIIEHHOCTH, pPEIICHUE
AKCIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeille HeMeTallIbl U UX COETUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiass xapakTepUCTHKAa XHUMHUYECKHUX JJIEMEHTOB — METaJUIOB Ha OCHOBAaHMHM HX
nonoxxenuss B llepuonnueckon cucreme xumuueckux snemeHToB JI. M. Menneneesa u
cTpoeHuss aroMoB. CrTpoeHue MeTaiioB. MeTamnuyeckas CBSI3b M MeTaJIM4yecKas
KpUCTAJUITMYECKasl PemI€TKa. DIEKTPOXUMUUYECKUMN sl HApsKEeHUH MeTaiioB. dusnyeckue
U XMMHYECKHE CBOMcTBa MeTaioB. OOmme crnocoObl moiyueHuss mMeTamioB. [loHstue o
KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTamb, YyryH,
TIOpaIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: moJiokeHue B [lepruoanueckon CHCTEME XUMHUYECKUX 3JIEMEHTOB
J. W. MengeneeBa, CTpoeHME HMX aTOMOB, HaxoxJeHue B mnpupone. duznueckue u
XUMUYECKHUE CBOWCTBa (Ha mpumepe HaTpus M Kanus). OKCuAbl U TUAPOKCUABI HATPUS U
kanus. [I[puMeHeHne meI0YHbIX METAJUIOB U UX COCIMHEHUH.

[[lenouHo3eMenbHbIE METAUIBI MAarHuid M KaJlbLUK: noJjioxkeHue B llepuonnueckon
cucremMe xuMuueckux 3yeMeHToB [[. M. MenneneeBa, cTpoeHHEe UX aTOMOB, HaXOXJICHUE B
npupoje. PusznueckMe W XMMHYECKHE CBOMCTBA MarHus M Kaiblud. Baxxeilmue
COCTUHEHUS Kaiblus (OKCHZ, TUAPOKCHA, conu). JKECTKOCTH BOJABI W CHOCOOBI €&
YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux sneMmentoB [I. U.
MenpeneeBa, CTpOEHHE aroma, HaxokaeHue B npupone. Dusznueckue U XUMUYECKUE
CBOWCTBA aTrOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHUIA ATFOMUHHUSL.

Keneszo: monoxenue B Ilepmoanueckoil cucreme xumudeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aroma, HaxoxkaeHue B npuponue. Du3znueckue U XUMUYECKUE
cBoiicTBa >xene3a. Okcuabl, rujgpokcuasl U conu xkenesa (ll) u xenesa (lll), ux cocras,
CBOICTBA U MOJIYyYCHHUE.



Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METajlIOB M CIUIAaBOB, MX (PU3MUYECKHMMH CBONCTBaMH,
U3Y4YEeHUE PE3yIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIOJIb30BAaHUE BHUICOMATEPHAIIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajlblMsl © HAaTpus C BOAOW (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE CBOWCTB >KECTKOM BOJABI, Ipolecca
TOpEeHHs Kelle3a B KUCIOpoZe (BO3MOXHO MCIIOJNIb30BAaHHE BHAEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUS KaYeCTBEHHBIX PEaKUUi Ha MOHBI: MAarHUs, KaJblMsl, AIFOMUHUS, IUHKA, Kee3a
(1) u xene3a (M), mexu (11), HabnrOMEHUE M ONMKCAHKE MIPOIIECCOB OKPAIIUBAHKS IIJIAMEHU
MOHAMM HATpus, Kajdus U Kalublus (BO3MOXKHO HCIOJb30BAaHUE BHIEOMATEPHAIIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB T'MIPOKCH/IA AIFOMUHUS U THAPOKCUAA IMHKA, PEIICHUE
SKCIIEPUMEHTATbHBIX 3aa4 10 TeMe «BakHel1re MeTaibl U UX COeTUHEHUSD.

X¥MHUS U OKpYKALIas cpeaa

BemectBa u MmaTtepuansl B MOBCEAHEBHOM JKM3HHM 4YeloBeKa. be3omacHoe
WCIOJIb30BaHUE BEUIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBasi moMoIb npu XUMHUECKUX
0KOTax M OTPaBICHUSX.

XuMuYeckoe 3arps3HEHHE OKpyXKarolleil cpenbl  (mpelenbHas — JAOMycTUMAst
KOHIIeHTpanus BeuiecTs, nanee — [1/1K). Pons Xxumuu B penieHuu 3K0I0rH4ecKuX mpoodieM.

Xumuueckuit Ixcnepumenm:

U3ydYeHue oOpaslloB MaTepuaaoB (CTEKJIO, CIUIaBbl METaUIOB, IOJIMMEpHbIE
MaTrepuabl).

Mesicnpeomemmuwle céa3u

Peanuzamusi MEXNpeAMETHBIX CBA3€M TMpu H3ydyeHUH XuUMHM B 9 Kiacce
OCYIIIECTBIISIETCS. Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHATHM, SBISAIOMIMXCS CHUCTEMHBIMH JJSl OTHAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalM3, CHHTe3, Kiaccu(ukaiusi, MNEePUOAUYHOCTh, HAOIIOJACHHE, OSKCIEPUMEHT,
MOJIETTUPOBaHUE, W3MEpPEeHHe, MOJeNb, sBIECHHE, NapHUKOBBIA d(ddekT, TexHomorus,
MaTepuabl.

®dwuzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYNa, DSIEKTPUYECKH 3apsi, MPOBOAHUKH, MOIYINPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNl0, 00BEM, arperaTHOe COCTOSTHUE BEIeCTBa, Tas,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUTMUECKas pPEImIETKa, CIJIaBbl, (DU3UUYECKHE BEIUYUHBI,
€IMHUIIBI H3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHbBIE YAOOPEHUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIECTRA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpalbl, TOPHBIE TMOPOJBI, IOJE3HBIC
HCKOTIaeMbIe, TOTLIINBO, BOJIHbBIE pPECYpCHIL.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3yabTAaThl OCBOCHHUS IMPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
IOCTUTAIOTCSI B XOoJe OOy4YeHUs XHMHH B E€IUHCTBE Y4YeOHOH UM BOCIUTATEIHLHON
JEATEIBHOCTH B COOTBETCTBHM C TPAAMLIMOHHBIMA POCCHHCKUMH COLMOKYJIBTYPHBIMH M
IyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE NpaBUIAMH U HOPMAMHU
MOBEICHUS. U CIIOCOOCTBYIOT MpOIIECCAM CAaMOIIO3HAHUS, CaMOPAa3BUTHSA M COLMAIU3AINU
o0yJaronmxcs.

JINYHOCTHBIE PE3yNbTaThl OTPAXKAtOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTAIMI M PaCIIMPEHUE OMBITA JACATEIBLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

[ICHHOCTHOTO OTHOWICHUS K OTCYECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACIIC/IMIO, TIOHMMAaHHs 3HAYEHUS XUMHUYECKOW HAyKH B XKH3HH COBPEMEHHOTO
o01ecTBa, CriocOOHOCTH BIIaJETh JOCTOBEPHON MH(OpMaIHEil O NepeioBbIX JOCTHKECHUSIX U
OTKPBITHUSX MUPOBOH M OT€YECTBECHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOWCTBE MUPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

NPE/ICTAaBICHNS O COIMAIBHBIX HOPMAaxX W IMPAaBUJIAX MEKINYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, = KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOH,
y4eOHOMCCIEeI0BATENbCKOM, TBOPYECKOM M APYTrUX BUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AEATENbHOCTU NPHU BBHIMOJIHEHUM YUeOHBIX, MMO3HABaTEIbHbBIX
3aja4, BBINOJHEHUM XUMMUYECKHX OKCIEPUMEHTOB, CO3JIaHMM Y4YeOHBIX IPOEKTOB,
CTpeMJIeHHs] K B3aMMOIOHMMAaHHWIO M B3aUMOIOMOIIM B TIIpolecce OSToW ydyeOHOMH
JeSITeIbHOCTH, TOTOBHOCTH OILICHHWBATh CBOE IMOBEJICHHE M IMOCTYNKH CBOUX TOBapuUIEH ¢
MO3UIIMK HPABCTBEHHBIX M NPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIIEACTBUH MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pDEHUYECKHE TMPEJICTaBIE€HUs] O BEIIeCTBE M XMMHUYECKOM peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY JJIS
NMOHUMAHUS CYIIHOCTM HAayYHOHW KapTHHBI MHUpa, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SX 4YelOBEKa C MPUPOAHOM cpenoi, o
POJIHM XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEHH;

MO3HaBaTeIbHbIE MOTHBBI, HAlPaBJICHHbIC HA TMOJTYYECHHE HOBBIX 3HAHUH MO XHMUH,
HE0O0XoAuMBIEe Ui OOBSICHEHUS HaAOJI0JaeMBIX INPOLIECCOB U SIBJICHUH, MO3HABATEIbHOM,
MHQOPMAIIMOHHOW M YHTATEIbCKOH KYJIBTYPHl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIBHOMN
paboThl C y4eOHBIMH TEKCTaMH, CHPAaBOYHOH JHMTEPATYpOH, JOCTYIMHBIMH TEXHUYECKHMHU
cpencTBaMu HH()OPMALIMOHHBIX TEXHOJIOTHIA;

MHTEepeC K O0YYEHHUIO M MO3HAHHUIO, JTI0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caMo00pa30BaHMIO, MPOEKTHOM M HCCIEI0BATENbCKON JIEATENbHOCTH, K OCO3HAHHOMY
BHIOOPY HANPaBICHHOCTH M YPOBHS OOYUCHHUS B TAIbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTH >H3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3]I0POBBIO,
YCTQHOBKHM Ha 3/I0pOBBIA 00pa3 >KU3HM, OCO3HAHUE IOCIEICTBUI W HENPHUITHE BPEIHBIX
NpUBBIUEK (YIOTPEOICHUS aJIKOTOJsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOICHHUS
NpaBuUi 0€30MaCHOCTH MPU OOPAICHUH C XMMHUYECKHMHU BELIECTBAMU B OBITY M peabHON
KH3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K TMPaKTHUYECKOMY H3yUeHHIO Npodeccuid M Tpylda pa3IudHOro poja,
YBOKEHHE K TPYyLy U pe3yiabTaraM TPYIOBOH NEsATEIbHOCTH, B TOM YHCJIE Ha OCHOBE



MPUMEHEHUSI TPEAMETHBIX 3HAHMM 110 XHWMHH, OCO3HAHHBIM BBIOOP WHIWBHUIYAIBHOU
TPAEKTOPHUH MPOJIOJDKEHUS 00pa30BaHMsI C yUETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHEmHOW MNpodhecCHOHATBHOM
NEATEIPHOCTH W PAa3BUTHsI HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodeCCUOHAIBHON CpeIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

9KOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYyIeCTBOBaHUS, TOHMMAaHUE IEHHOCTH 3JI0pPOBOI0 M 0e30macHoro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY H IICHXHYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTHU COOJIIOICHHSI PAaBHJI 0€3011aCHOTO MTOBECHUS ITPU paboTe ¢
BEIIIECTBAMM, a TAK)KE B CUTYallUSIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOJCH;

CHOCOOHOCTH MPHUMEHSITh 3HAHUS, MOJy4aeMble MPH U3YYEHUU XUMUH, U PELICHUS
3a/1a4, CBSI3aHHBIX C OKpY)XKaroUled MPUPOJHOM Cpeoi, Mg TOBBILICHUS YPOBHSA
9KOJIOTHYECKON KYJIbTYPhI, OCO3HAHHS INI0OATFHOTO XapaKTepa HKOJIOTMYECKUX MpoOieM U
MyT€l HMX PELICHUs MOCPEICTBOM METOJOB XUMHUHU, IKOJIOTMYECKOTO MBILUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B [103HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOM MTPaKTHUKE.

METAIIPEJIMETHBIE PE3VJIBTATHI

B cocraBe meranpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYMMBbIE IS (OpMHUpOBaHUS
MHUPOBO33pEHHUs O0ILIEHAYYHbIE TTOHATHSA (3aKOH, TEOpHUs, TPHUHIIUIL, TUIIOTe3a, (PaKT, cucTema,
MPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYyYHBIX
y4eOHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUI U3 ATUX MPEAMETOB (POpMHPOBATH
MIpeJICTaBJICHHE O IIEIOCTHON HAyYHOW KapTHHE MHUpa, U YHUBEpCAJbHbIE yUeOHbIE NeHCTBUS
(mo3HaBaTenbHBIE, = KOMMYHUKATHBHBIC,  PETYJISTHBHBIE), KOTOpbIE  OOECIEeUnBaIOT
(¢bopMUpOBaHHE TOTOBHOCTH K CAaMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOI esTeTbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUS

ba3oBble JJjornueckue aeMcTBus:

YMEHUSl HCIOJIb30BATh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHHWU 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKUX TIOHATUH (BBIAEIATH UX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIMBaTh B3aUMOCBS3b C JPYTUMHU TOHATHUSMH), HCIHOJIb30BaTh TMOHATUA A
OOBSICHEHUSI OTHENbHBIX (DAaKTOB U SABIEHUH, BBIOUPATH OCHOBAHHUS U KPUTEPUU IS
KIacCU(pUKALUN XUMUUYECKUX BEIIECTB U XMMHUUYECKUX PEaKIUi, yCTaHABIMBATh MPUYMHHO-
CIIEJICTBEHHBIE CBSA3M MEXKIYy OOBEKTaMH M3y4YeHHS, CTPOUTH JIOTUYECKHE PACCYKIACHUS
(MHIYKTUBHBIC, ACTYKTUBHBIE, TIO aHATIOTHH ), AeTIaTh BBIBOJBI U 3aKIIOUCHHUS;

yYMEHHE MIPUMEHSTH B MPOIIecce MO3HAHUS MOHATHUS (TIPEeIMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, UCIOIb3yEMbIe B XUMUH, MPEOOPA30BBIBATH ITUPOKO
MPUMEHSAEMbIE B XHMHUHU MOJEIbHbIE TPEJACTABICHUS — XUMUYECKUNH 3HaK (CHMBOJ
JJIEMEHTa), XUMUYecKas (GopMmyna ¥ ypaBHEHHE XUMHUYECKOW peaklUd — MPU PEIIeHUU
y4eOHO-TI03HABATENbHBIX 3a7]a4, C Y4ETOM AITHX MOJEIbHBIX MPEICTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YUYaeMbIX 00OBbEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHUX PEaKINii, BBIABIATH OOIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICJICTBEHHBIC CBSI3U
U MIPOTUBOPEYMS B U3yUAEMBbIX MPOIECCaX U SIBICHUSIX.

ba3oBble uccieaoBareibCkue AecTBUS.

YMEHHE HUCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE UHCTPYMEHTA MTO3HAHUS, a
TaK)KE€ B KadyeCTBE OCHOBBI Ui (DOPMHPOBAHHS TUMOTE3bl MO TPOBEPKE MPABUIHLHOCTU
BBICKA3bIBACMBIX Cy)I(,Z[CHPIf/'I;

npuoOpeTeHre OmbITa M0 IIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKUX
IKCIIEPUMEHTOB, YMEHUE HAOIOIaTh 32 XOJOM MPOIlecca, CaMOCTOSITEFHO MTPOTHO3UPOBATh
€ro pesynbTaT, (OpMyIHpoBaTh O0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIATH OTYET O MPOJICIAHHON padoTe.

Paborta ¢ undopmanmeii:



yYMEHUE BBIOMpaTh, aHAIU3UPOBATh U HMHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (OpPM NPEACTaBICHUS, MOIY4aeMy0 U3 pa3HbIX MCTOUYHUKOB (HAYyYHO-IOMYJIspHas
JaUTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble mocoOusi, pecypcsl MHTepHera),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHUE MPUMEHATh pa3IMyHble METOJbl M 3alpochl IIpU TIOMCKE U OTOOpe
nHGOpPMALlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JAJISI BBINOJHEHUS Y4eOHBIX U
[IO3HABATENbHBIX 337a4 ONpPEAENEHHOrO THIA, MPHOOpeTeHHue ombpltTa B 00JacTH
HCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIAaJeHHE KyJIbTYypou
aKTUBHOI'O HCIOJIb30BAaHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BbIOMPATh
ONTUMalIbHYI0 (popMy mpezacTaBieHuss HHGOPMALUU U WIIIOCTPUPOBATh pellaeMble 3a7auu
HECJIO’)KHBIMU CXE€MaMH, IarpaMMaMu, IpyruMu popMaMu rpaguKy U UX KOMOUHAIUSIMU;

YMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATH B Ipoliecce y4eOHOW M HCCie10BaTeNbCKON
NESITEeIbHOCTH HH(QOPMALMIO O BIHUSHUM IPOMBIIUIEHHOCTH, CEJIbCKOIrO0 XO34HCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOIHON CPEB.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 3a/laBaTh BONPOCHl (B XOJe Auajgora W (WiIM) JAUCKYCCUH) IO CYLIECTBY
o0cyxaeMoil TeMbl, (OpPMYJIMPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHs IPEICTaBIIATh IIOJIyYEHHBIE DPE3yJbTaThbl I103HABATEIBHOW JAEATEIBHOCTU B
YCTHBIX UM IIUCBMEHHBIX TEKCTax; JejaTb IPE3EHTAlMI0 pE3yJbTaTOB BbIIOJHEHUS
XMMHUYECKOI0  3KCIEepuMeHTa (Ja0opaTOpHOro  OMmbITa, JabopaTOpHOM paboThl 1O
HCCIIEZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOI'O IIPOEKTA);

YMEHHUS Y4eOHOr0o COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTEIbHOMN
U HUCCIIeI0OBATENLCKOW JIEATENbHOCTH NPU PELICHUHM BO3HUKAIOUIMX MpoOJeM Ha OCHOBE
yuéTa OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3UIMHA (00CYXIeHHs, OOMEH MHEHUSIMH,
«MO3rOBBIE€ IITYPMBI», KOOPAMHALIAS COBMECTHBIX IEHCTBHI, ONpENEICHUE KPUTEPUEB IO
OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThI U ApyTHe).

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIe NelicTBUA:

YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  ILeIM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILLIECTBIIATh, KOHTPOJIMPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHUPOBAaTh  CBOIO
JesITeNbHOCTh, BBIOMpaTh Hambonee 3((EeKTUBHbIE CHOCOObI pEIHIeHUs YYeOHBIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITEJILHO COCTAaBJIATh WM KOPPEKTUPOBATh MPEUI0KEHHBIN
JITOPUTM JICHCTBUN NpH BBIOJHEHUM 3a/laHUM C y4€TOM MOJy4YeHHs HOBBIX 3HaHUI 00
M3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE IMOIY4YEHHOIO
pe3yspraTa 3asBJICHHOM 1€, YMEHHME MHCIIOJIb30BaTh M AHAIW3UPOBATh KOHTEKCTHI,
IIpeIaraéMble B yCIIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pPe3ylbTaTOB IO OCBOEHHUIO O0S3aTENLHOIO COJEpIKaHus,
YCTAQHOBJICHHOTO JIaHHOW (enepaabHON pabodell mporpamMMmoil, BBIIEISIOT: OCBOEHHBIE
o0yJaroIMMHUCs Hay4dHbIE 3HAHUSA, YMEHHMS U CHocoObl JeicTBuil, cnenuduyeckue s
npeaMeTHON o0aacTu «XUMHs», BUIBI JAEATEIBHOCTU MO TMOJTYYEHUIO HOBOTO 3HAHUS, €ro
MHTEepOpeTaluy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0O B PA3IUYHBIX Yy4YeOHBIX M HOBBIX
CUTYaLUsIX.

K xoHIly 00ydeHus B 8 ki1acce nmpeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUH:

® PacCKpbIBaTh CMBICII OCHOBHBIX XMUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUUYECKUI

3JIEMEHT, NPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMeCh (OOHOpOAHAs U
HEOJIHOPO/HAs), BAJIECHTHOCTh, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas A0S XMMHUYECKOTO
3JIEMEHTa B COEAMHEHHUH, MOJAPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb,
NMEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHMs,  XUMMUYECKas  peaxuus,



KJaccu(uKalus peakuuil: peakuy COEIUHEHUs, PEaKIMU PA3JIOKEHUs], PeaKLuu
3aMeIIEHus, peakiuu OOMeHa, 3K30- U HHIOTEPMUYECKHE DPEaKLMHU, TEIUIOBOH
3¢ deKT peakuuu, sApPO aToMa, 3JIEKTPOHHBIM CIOH aroma, aTOMHas OpOWTalb,
panuyc aToMa, XMMHYECKasl CBsI3b, IOJIAPHAS W HENOJIAPHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBs3b, MOH, KAaTHOH, AaHHUOH, pPAacTBOp, MaccoBas JOJIsS BelIEeCTBa
(mpoLeHTHas: KOHLIEHTpaLMs) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUH M NMPUMEHATh 3TU
MOHATUS NPU OIMCAHUY BELECTB U MX IPEBPALICHUH;

® 1ICII0JIb30BaTh XUMMYECKYI0 CHUMBOJIMKY [UId COCTaBjle€HUs (OpMyJd BELIECTB U
YpPaBHEHU XUMHYECKUX PEAKIIUM;

® OIIPEJEIIATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OHMHAPHBIX COEIMHEHMSAX, CTENEHb
OKHCJICHHUS 3JIEMEHTOB B OMHApPHBIX COEJUHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OIpeNIeIEHHOMY KJacCy COEAMHEHUH 1o ¢GopMynaM, BHJI XUMHUYECKOW CBS3U
(KOBaJIeHTHAs U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMbich Ilepuonuueckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATh
[IOHMMaHHE MEePUOIUYECKOM 3aBUCHMOCTH CBOMCTB XMMHMUYECKUX AJIEMEHTOB OT MX
nosoxkeHust B Ilepuonmueckoil cucreme, 3aKOHOB COXPAaHEHMsI MacChl BEILECTB,
IIOCTOSIHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOI'O YYEHMsI, 3aKOHa ABOTaipo;

® OIIMCBIBATh U XapakTepu3oBaTh TabiauuHyro ¢(opmy Ilepuonuueckoit cucrembl
XMMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynmna)» u
«mo0ouHas noarpynna (b-rpynma)», manele n GoibIIME NMEPHOIbI, COOTHOCHUTH
o0o3HaueHMs, KoTopble wuMeroTcs B Tabnuue «llepuoauueckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKaMH
CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOliee 4Yucio
3JIEKTPOHOB U pacHpeesieHne UX MO JIEKTPOHHBIM CII0sM);

® KJTacCU(PHUIIMPOBATH XUMUUECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (1o YMCIy M COCTaBY YYAacTBYIOIIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
dbdexry);

® XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB pa3IMYHBIX
KJIAaCCOB, IMOJATBEP)KJIas ONHCAHWE TNPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

® [IPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;

® BEIUUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JOJTI0 XMMHUYECKOTo 3JeMeHTa 10 (OopMyle COCIUHEHHUs, MacCOBYIO JOJIO
BELIECTBA B pACTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHNIO XUMUYECKON PEaKIINH;

® [IPUMEHATH OCHOBHBIE ONEPALUN MBICIUTEIBHONW AEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHME, O0000IIEeHHe, CHUCTEeMaTU3alMIo, KIacCU(UKALMIO,  BBISBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBSI3€H — AJI N3Y4YEHHs CBOWCTB BEILIECTB U XUMHYECKHUX
peaKiMii, ecTeCTBEHHO-HAayYyHbIe METOJIbl MO3HAaHUs — HaOJIOJEHUE, W3MEpEHUe,
MO/JIJIMPOBAaHME, IKCIIEPUMEHT (peasbHbI U MBICIICHHBIH );

e ClieIoOBaTh IpaBWJIaM II0JIb30BAaHMS XHMMHYECKOM Tocyqod u  1abopaTOpHBIM
000opyZ0BaHUEM, a TaK)Ke MpaBUJIaM OOpAIlIEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMHU 110 BBINOJIHEHUIO JIAOOPAaTOPHBIX XHMHUYECKHUX OIBITOB I10
MOJyYeHHUI0O M COOMpPAaHHIO Tra3000pa3HBIX BEIIECTB (BOJAOPOAA M KHCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OINpPENECIEHHOW MAacCOBOM [JIOJIEM pPacTBOPEHHOTO
BEUIECTBAa, IUIAHUPOBATb W  MPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTBHI  I10
pacrno3HaBaHHUIO PACTBOPOB LIEJIOUEN U KMCIIOT C IIOMOIBIO MHIUKATOPOB (JIAKMYC,
¢beHondranenH, METUIOPAHXK U APYTHE).

K xoHIly 00y4eHus B 9 ki1acce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



® PAaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: XMMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYyJla, HOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJIEHTHOCTb,  AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKMCIEHUS, XUMHUYECKas
peakiysl, XUMUYeCKasl CBSI3b, TEINIOBOM 3 (GEKT peakliuu, MOjb, MOJISPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl IUCCOLUALINA,
peaKkiy MOHHOro OOMEeHa, KaTajlu3aTop, XUMHUYECKOe paBHOBecHe, 0OpaTUMbIe U
HEoOpaTHUMBbIE peaKIH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIIUTENb,
BOCCTAHOBUTEINIb, OKHMCIEHHE M BOCCTAHOBJIEHHE, AJIOTPONUs, aM(pOTEPHOCTb,
XUMHYECKas CBs3b (KOBAJEHTHAas, HOHHAs, MeTalIM4ecKas), KpHCTauIndyecKas
pemérka, KOppo3Wsl METaJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOH peakiuH,
npenenbHo gonyctuMas konueHtpanus [1JIK BemectBa;

® WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IMOHATUH M NMPUMEHSATh 3TH
MIOHATUS NPU ONMCAHUY BELIECTB U MX IPEBPALICHUH;

® 1ICII0JIb30BaTh XUMMUYECKYIO CHUMBOJIMKY /Ul COCTaBJI€HUS (OPMYN BELIECTB U
YpaBHEHUH XUMHUYECKUX PEaKIIHIA;

® OIIPEJENATh BAIEHTHOCTh M CTENEHb OKHUCICHHMS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOIO COCTaBa, NMPHHAUIEKHOCTh BEIIECTB K ONpPENEIEHHOMY
KJIaccy COeIMHEHMH 1o ¢popMynaM, BUJ XUMUYECKOH CBsI3U (KOBaJEHTHAas!, MOHHAS,
METaJUINYecKas) B HEOPraHMYECKHX COEJAMHEHMSX, 3aps] MOHA MO0 XMMUYECKOH
¢dopmyne, xapakTep cpelbl B BOJIHBIX PAacTBOpaX HEOPraHMYECKHX COEIUHEHUH,
TUI KPUCTAJUITMYECKON PeIIETKH KOHKPETHOIO BEILECTBA;

e packpbIBaTh cMbicl [lepuonndeckoro 3akona JI. . MenaeneeBa 1 1eMOHCTPUPOBATH
€ero IOHMMaHMWE: ONHUCHIBATh W  XapaKTepu3oBaTh TaOIW4Hyr0  (opmy
[lepuonnyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIABHAS
noarpynna (A-rpynma)» u «mobdouHas noarpynna (b-rpynna)», mansie u Oosnplime
NEepUOJIbl, COOTHOCHUTh O0003HAUEHHs, KOTOpble HMMEIOTCA B MEPUOINYECKOMN
TabMUIe, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHMYECKHX
3JIEMEHTOB (COCTaB M 3aps] s/pa, o0llee YUCIIO JIEKTPOHOB M paclpesielleHue ux
[0 3JIEKTPOHHBIM CJI0AIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHH
CBOWCTB 3JI€MEHTOB M MX COEJAMHEHHMH B Ipejenax MalblX MEePHOAOB M INIABHBIX
MOJTPYII C y4ETOM CTPOEHUS X aTOMOB;

® KJ1acCU(HUIIMPOBATH XUMUUECKUE 3JIEMEHThI, HEOPraHUUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (1o YMCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIECHHSI XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBaTh) oOmMEe W crHeurpuyeckue XMUMHUYECKHe CBOMCTBa
IOPOCTBIX M CIOXHBIX  BEIIECTB, IOATBEPXKAAas ONHCAHUE MpPUMEpaMHU
MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEaKIIHii;

® COCTaBIISITh YPAaBHEHUS JEKTPOTUTHUECKON AUCCOLUAIIMH KUCIIOT, IIeI0Yei U CoeH,
MOJTHBIE M COKpAlIEHHbIE YpaBHEHHs peakiUii HOHHOTO OOMEHa, YpaBHEHUS
peaKiuii, MOATBEPKAAIONIMX CYIIECTBOBAHUE T'€HETHUECKOW CBSI3U MEXIY
BEIIECTBAMH Pa3IMYHBIX KIJIACCOB;

® PaCKphIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHMS, BO3MOKHOCTH
MPOTEKaHUs XUMUYECKUX MPEBPAIICHUI B pa3IMYHbBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJTI0 XMMHYECKOTo 3JeMeHTa MO0 (OpMyle COCIUHEHHUS, MAacCOBYIO JOJIO
BEIIIECTBA B paCTBOPE, MPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMHUECKON PEaKIIny;

e cOONMIOAATh TpaBUia TMOJB30BAHUA XHMHUYECKOH TOCYIOH U J1abopaTOpHBIM
00OpyZOBaHUEM, a TaKXKe IpaBUiIa OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHHU C



MHCTPYKUHUSMU IO BBIINOJHEHHUIO JIa0OpATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO ra3a);

® [IPOBOJIUThH PEAKIIUHU, MOATBEPHKAAIOIINE KAUeCTBEHHBII COCTAaB Pa3IMUHbIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpOoMUA-, HOAKUA-, KapOoHatT-, (ocdart-,
CWJIMKAT-, Cynb(har-, TUAPOKCUI-UOHBI, KATUOHBl aMMOHMSI M HOHBI HM3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;

® IPUMEHATHh OCHOBHBIE ONEPALMU MBICIUTEIBHON NIEATENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IlIeHNEe, CUCTEMATH3AIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — /71 U3Y4YEeHMsI CBOMCTB BEIIECTB U XMMHUYECKHUX PEaKIUil, €CTECTBEHHO-
Hay4yHble METOAbl I[IO3HAHUS — HaONIOJIEHHWEe, HU3MEpPEHHe, MOJEIUPOBAHUE,
SKCIIEPUMEHT (peanbHbIN u MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
HaunmMeHnoBanme KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NPOrpamMMbl padoThI padoThbI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
Xumust — BaKHast
11 00JacTh €CTECTBO3HAHUS 5 5 bu6nuoreka [JOK
' U [IPAKTHYECKON https://m.edsoo.ru/7f41837c
JeSITENIbHOCTH YeJIOBEKa
19 BemiecTBa 1 XuMuueckue 15 1 bu6nuorexa [IOK
' peaknuu https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopog. 6 bu6muoreka [JOK
' [Tousttue 06 oxcumax https://m.edsoo.ru/7f41837c
99 Bomopon.Ilonsitue o 8 L but6mmorekxa [IOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PacTBopsl. 5 1 1 bubnuotexa [JOK
' [MonsiTre 06 OCHOBAHHSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl BuGmorexa 1IOK
2.4 HEOpPraHUYECKUX 11 1 2

COCTUHEHUN

https://m.edso0.ru/7f41837¢c
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Hroro no pazneny 30

Pasznean 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuoanueckuii 3aKOH U

[Teproauueckas cucrema
bubmuorexa [JOK

3.1 XUMHACCIUX JICMEHTOR ! https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Ctpoenue aToma

XUMHYECKasl CBS3b.

3.9 OKHCIUTEIBHO- 8 1 bubnuorexa [JOK
' BOCCTaHOBUTEILHEIC https://m.edsoo.ru/7f41837c
peakuuu
Mroro 1o basien 15 bubmorexa [JOK
pasAciy https://m.edsoo.ru/7f41837c
bu6anoreka LIOK
Pe3epBHOE Bpems 3

https://m.edso0.ru/7f41837¢c
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9 KVIACC

HaumeHoBanue KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (pPOBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NPorpamMmMsbl padoThbI padoThbI
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKun
IToBTOpEHUE 1
11 yriayOieHue 3HaHu’ 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IejioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
O
1.2 3a(1:<1:)(1);§;e HOCTH 4 bubmorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHii
DNEeKTPOIUTHYECKAS
13 JYccoLMaIusl. 3 1 1 bu6nuorexa [IOK
' XUMUYECKUE peaklluy B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
06
21 | xunomcowns onevemon | 4 1 bimorers L1OK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
asi XapaKTeprucTUKa BuGmorexa [OK
2.2 XUMHUYECKUX HJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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

OO01as xapakTepucTHKa

53 XUMHYECKUX SJIEMEHTOB 7 bubnunoreka LIOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO6m1as XxapakTeprucTrUKa
s | o |
' p }: ' poa https://m.edsoo0.ru/7f41a636
KPEMHUH B UX
COEIMHEHNS
Wroro no pasaeny 25
Pa3znen 3. MeTaliibl H HX COeAMHEHUS
31 OO01ue cBOMCTBa 4 bubanoreka LIOK
' METAJUIOB https://m.edsoo.ru/7f41a636
39 Baxwneiiniie MeTamibl 1 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20

Pasnen 4. Xumus u okpyxaonas cpeaa

41 BemecTsa u maTepuansl B 3 bubnunorexa LIOK
' JKU3HHU YEI0BEKA https://m.edsoo0.ru/7f41a636
Hroro 1o pasneny 3
bubnunorexa LIOK
Pe3epBHOE Bpems 3

https://m.edsoo.ru/7f41a636
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YACOB 110 ITPOTPAMME

68







INOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
N4 KoumnuecTBo yacos
JIeKTPOHHbIE
n Hara uudposbie
/ Tema ypoka KoHTpoJibHbIC IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcsbl
IIpeamer xumuu. Ponb xumuu B bu6nuoreka [IOK
’KU3HM YeroBeka. Tena u 1 02.09.2024 https://m.edsoo.ru/ffOd
BEIIECTBA 210c
[TonsTHE 0 METOAAX TTO3HAHMUS B bubmmorexa LIOK
© © O METOAAX O3 1 04.09.2024 https://m.edsoo.ru/ff0d
XUMHH
227e
I1 o]
A — Bimorera L1OK
P - babo OPatop 1 1 09.09.2024 https://m.edsoo.ru/ff0d
Y IpUEMBI OOpaIIeHUS C 93dc
J1a00paTOPHBIM 000PYIOBAHUEM) -
Yucteie B TBa U CMECH bubmmorexa LIOK
CTbIE BEMECTRA 1 CMECH. 1 11.09.2024 | https://m.edsoo.ru/ffod
CriocoOblI pa3eneHus cmecen
26ca
[TpakTuyeckas pabora Ne 2 bubnuorexa [IOK
«Paznenenue cMeceii (Ha npumepe 1 1 16.09.2024 https://m.edsoo.ru/ff0d
OUYMCTKHU IIOBAPEHHOW COJIN)» 28c8
ATOMBI U MOJIEKYJIBI 1 18.09.2024 bubmuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ffOd
2a6¢

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bubnunorexa LIOK

(CHMBOJIBI) XUMUYECKUX 23.09.2024 https://m.edsoo.ru/ff0d
3JIEMEHTOB 2be8
bubmuorexa [JOK
[TpocThie U CIIOKHBIC BEIIECTBA 25.09.2024 https://m.edsoo.ru/ff0d
2a6c
bubmuorexa [JOK
ATOMHO-MOJICKYJISIPHOE YUCHHE 30.09.2024 https://m.edsoo.ru/ff0d
2d50
3aK0H MOCTOSTHCTBA COCTaBa
BelecTB. XUMu4eckas popMmyia. bubmiorexa LIOK
02.10.2024 https://m.edsoo.ru/ff0d
BanentHocTh aTOMOB
2eae
XUMHUYECKHUX DJIEMEHTOB
OrtHocuTenbHas aTOMHAs Macca. bu6nuorexa [IOK
OTHOCHTENbHAS MOJIEKYJIISIpHAs 07.10.2024 https://m.edsoo.ru/ff0d
Macca 323c
MaccoBas 10J1s1 XUMHUYECKOTO buomorexa LIOK
09.10.2024 https://m.edsoo.ru/ff0d
3JIEMEHTa B COCIMHCHHUH 350¢
KomuuecTBo BemecTBa. MoJib. buomorexa LIOK
MonspHas Macca 14.10.2024 https://m.edsoo.ru/ff0d
5230
dOu3nIecKrue 1 XUMUYECKHE 16.10.2024 but6mmoreka [IOK

SIBICHUS. XUMHYECKast pCaKknud

https://m.edsoo.ru/ff0d
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37fa

IIpu3Haku U ycinoBus NPOTEKAHUS

but6mmoreka [IOK

. 21.10.2024 https://m.edsoo.ru/ffOd
XUMHYECKHUX PEaKIIHiA
3al6
3aKOH COXpPaHEHUSI MaCChI bubnuorexa [JOK
BEHIECTB. XUMHUUYECKUE 23.10.2024 https://m.edsoo.ru/ffOd
ypaBHEHHSI 3b88
BrruncieHusa KoIm4ecTBa, MacChl bubnuoreka [{OK
BEIIIECTBA 110 YPABHCHUAM 06.11.2024 https://m.edsoo.ru/ffOd
XUMUYECKUX PEaKIUi 5708
Kiaccudukanms XumMuaeckux
peaKI_II/IIgI) (co:z[HHeHHﬂ bubnroreia LIOK
’ 11.11.2024 https://m.edsoo.ru/ffOd
pa3noKeHusl, 3aMEIICHNUS, 334
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1- bubnmnorexa [JOK
sHIMKIoNeaUuCT. O000IIeHHE 1 13.11.2024 https://m.edsoo.ru/ff0d
CUCTEMaTH3aIis 3HAHUH 40c4
KontponsHast padora Nel o treme bubmuoreka [IOK
«BelecTBa 1 XUMHUUYECKIE 18.11.2024 https://m.edsoo.ru/ffOd
peaKIm» 4290
Bo3nyx — cMmech razos. Coctas bubnuotexa [JOK
Bo3ayxa. Kucrnopog — snemeHt u 20.11.2024 https://m.edsoo.ru/ffOd
npocrtoe Beectso. O30H 448e
DOu3nIecKrue 1 XUMUYECKHUE but6mmorekxa [IOK
CBOMCTBA KKCIOpo/a (peakinu 25.11.2024 https://m.edsoo.ru/ffOd

okucieHus, ropenue). [lonstue

4614
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00 okcHuaax

Crioco0sl motydeHus: KUCIopoa

B naBopaTopHu i bu6nunorexa LIOK
27.11.2024 https://m.edsoo.ru/ffOd
MIPOMBIIIICHHOCTH. [I[puMeHeHue 497a
KHCIIOpO/Ia
TennoBoi 3 PeKT XUMUIECKOM
peaKkIuu, MOHATHE O bubmnoreka IIOK
TEPMOXMMHUYECKOM YPaBHCHHH, 02.12.2024 https://m.edsoo.ru/ff0d
9K30- ¥ SHJOTCPMHUICCKHUX 4790
peaKnusx
TorumBo (HedTh, yroias U METaH). bubnmnoreka HOK
3arpsi3HeHUE BO3/yXa, CIOCOOBI 04.12.2024 https://m.edsoo.ru/ff0d
€ro Mpea0TBpaICHUs 4cda
[Ipaktrueckas padota Ne 3 1o
TepMe «Honyqelfue u coObupanue bubmorexa LIOK
09.12.2024 https://m.edsoo.ru/ffOd
KHCJvIOpOJIa, W3YYCHHE eTr0 4ae2
CBOMCTB»
Bonopon — anemeHT u npocroe bubmuoreka [JOK
BelecTBo. Haxoxnenue B 11.12.2024 https://m.edsoo.ru/ffOd
pUpOJIe 4dd0
du3znueckrue U XUMHUECKHIE bubnunorexa LIOK
cBoiicTBa Boziopona. [Ipumenenue 16.12.2024 https://m.edsoo.ru/ff0d
BOJIOpO/Ia 4dd0
bubnunorexa LIOK
ITousTHE 0 KUCIIOTaX U COJISIX 18.12.2024 https://m.edsoo.ru/ffOd

50d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Crioco0pl nostydeHust BOAOpoJa B

bubnunoreka LIOK

23.12.2024 https://m.edsoo.ru/ffOd
naboparopun 4ddo
[Tpaktuueckas padota Ne 4 o Butmorexa [OK
reme «[lonydenne u cobnparue 25.12.2024 | https://m.edsoo.ru/ff0d
BOZIOPOJIa, U3YUCHHE €T0 442
CBOICTBY
oG 3 bubmnoreka IIOK
Mosprerid 06bEM rasos. 3akon 30.12.2024 | https://m.edsoo.ru/ff0d
ABorazipo 542
Brrunciienust 00bEMa, KoJIMYecTBa Bu6uorexa IIOK
BCILECTBA rasa IO ero H3BECTHOMY 13.01.2025 | https://m.edsoo.ru/ffod
KOJIMYECTBY BEIIECTBA WIIN 5540
00BEMY
Brraucienus 00EMO0B ra3oB 110 Bu6mmorexa LIOK
YPABHCHIIO PEAKIIHI Ha 0CHOBE 15.01.2025 | https://m.edsoo.ru/ffod
3aKOHA 00OBEMHBIX OTHOIIIEHUH 5708
rasoB
o but6mmorekxa [IOK
HBIHECKHE 1 XUMUHACCKIe 20.01.2025 https://m.edsoo.ru/ff0d
CBOHMCTBA BOJbI 587a
- 5 but6mmorekxa [IOK
Cocrae ocHoBanuH. IToHATHE O 22.01.2025 https://m.edsoo.ru/ff0d
HHIUKATOPax 59e2
Boga xak pactBoputens. 97 01.2025 bu6muotexa [JOK

Hacplmennble 1 HeHACBIIIEHHEIE

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

pactBopbl. MaccoBast 1oJist
BELIECTBA B pacTBOpE

5b40

[IpakTnueckas padora Ne 5 o
teme «[Ipurorosienne pacTBOPOB

bubnunorexa LIOK

. . . 29.01.2025 https://m.edsoo.ru/ff0d
C omnpeaeEéHHOM MacCOBOM J0Jiel Seba
PacTBOPEHHOTO BELIECTBAY -
KonTponbras padora Ne2 1o Teme bubamorexa LIOK
p p - 03.02.2025 https://m.edsoo.ru/ff0d
«Kwucnopoa. Bonopoa. Boga»
6342
Oxe cocra accnduika bubmuorexa [JOK
KCHJIBI: COCTaB, K ndukamms
HOMeIilKHaT . 1 HIL 05.02.2025 https://m.edsoo.ru/ffOd
yp 664e
[Tonyyenue u xXumu4eckue bu6muoreka [JOK
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX 10.02.2025 https://m.edsoo.ru/ff0d
1 aM(OTEpHBIX OKCHIOB 664e
OCHOBAMIA: COCTAR bubmuorexa [JOK
cHo - cocTas, 12.02.2025 https://m.edsoo.ru/ffOd
kiaccuduKalys, HOMEHKIIATypa
67ca
IlonydyeHue u XUMHUYECKHU bubmmorexa LIOK
oTyHere Jeeime 17.02.2025 | https:/m.edsoo.ru/ffod
CBOICTBa OCHOBaHMI
67ca
KHCIOTLL: COCTAR bubmuoreka [{OK
CHOTBI: COCTAR, 19.02.2025 | https:/m.edsoo.ru/ffodf
KIaccuuKalus, HOMEHKIATypa ce?
[TonydyeHue n XuMHYECKUE 94.02.2025 bubnuorexa [JOK

CBOWCTBA KUCJIOT

https://m.edsoo.ru/ffOdf



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

ee2

Conu (cpeaHue): HOMEHKIATypa,

but6mmoreka [IOK

CIIOCOOBI MOJTY4CHHS, 26.02.2025 https://m.edsoo.ru/00ad
XHMHYECKHE CBOMCTBA 9474
[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaNbHBIX bubnmnoreka [HOK
3aa4 1o TeMe «OCHOBHBIC 03.03.2025 https://m.edsoo.ru/00ad
KJIACCHl HEOPTaHMUYCCKHUX 9b7c
COEIUHEHUIN»
['enernueckas cBsA3b MEXKIY bu6nuorexa [IOK
KJIacCaMU HEOPraHHMUYECKUX 05.03.2025 https://m.edsoo.ru/00ad
coeIMHEHN I 9a50
O000I11IeHIE U CUCTEMATU3AIUS bubmorexa HOK
. 10.03.2025 https://m.edsoo.ru/00ad
3HaHUI
9ch2
KonTtponsHast padota Ne3 o reme bu6muoreka [JOK
"OCHOBHBIE KJIACChI 12.03.2025 https://m.edsoo.ru/00ad
HEOPTaHNYECKUX COCTUHEHUN" 9ela
[IepBble moNBITKN
KHaI.)CCI/I(I)I/IKaLII/II/I XUMHYECKUX buomorexa LIOK
17.03.2025 https://m.edsoo.ru/00ad
snemeHTOB. [loHsATHE O Tpynmax offa
CXOJTHBIX 2JIEMEHTOB
Ilepuonuueckuii 3aKOH U
Heinoinqecmﬂ cucremMa Bubmmorexa LIOK
19.03.2025 https://m.edsoo.ru/00ad

XUMHYECKHUX 3eMeHTOB J[. .
Menpgeneena

ab2c



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

bubnunoreka LIOK

[Tepuoapl, TpyMIIbL, TOATPYIIIIEI 31.03.2025 https://m.edsoo.ru/00ad
as2c
C Cocta bubnunorexa LIOK
. TaB
TPOCHIE aTOMOB 02.04.2025 https://m.edsoo.ru/00ad
aTOMHBIX saep. M30Toms!
a342
CgpoeHHe AIIEKTPOHHBIX BuGmiorexa LIOK
OROJIOTCK aTOM?B DICMEHTOB 07.04.2025 https://m.edsoo.ru/00ad
ITepunonnueckoit cucremst 1. 1. a6bc
Meneneesa I
XapakTepucTuKa XUMHYECKOTO BuGmorexa LIOK
DICMEHTA TO erf) HOOZMCHHIO B 09.04.2025 https://m.edsoo.ru/00ad
[Iepnonnueckoii cucreme /1. U.
a824
Menneneena
IT
3nauenue [lepuognueckoro BuGmorexa L[OK
SAKCOHA JUT PASBITHA HAYIH 1 14.04.2025 https://m.edsoo.ru/00ad
npaktuku. J[. 1. MenneneeB — 296e
Y4EHBIN, IEJArOr U IPak IaHUH -
AIEKTDOO ATeNEHOC but6mmorekxa [IOK
KTPOOTPHIIATEIIBHOCTh
JICKTPOOTPHHATEN 16.04.2025 https://m.edsoo.ru/00ad
aTOMOB XUMHYECKHX JJIEMEHTOB
aab8
but6mmorekxa [IOK
Honnast XuMuveckast CBSI3b 21.04.2025 https://m.edsoo.ru/00ad
ac34
b K
KoBanenTHast nonsipHas 93.04.2025 nonuoreka 11O

XHUMHUYECCKasA CBA3b

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

aab8

KoBasienTHas HenonspHas

but6mmoreka [IOK

28.04.2025 https://m.edsoo.ru/00ad
XHMHYECKasl CBS3b
aab9
but6mmoreka [IOK
CreneHb OKHCIEHUS 30.04.2025 https://m.edsoo.ru/00ad
ae28
0 i bubnuoreka [{OK
KHCIHTEIRHO 05.05.2025 https://m.edsoo.ru/00ad
BOCCTaHOBUTEJIbHBIC PEAKIIMH
b076
bubmuoreka [IOK
OKUCIUTEIN U BOCCTAHOBUTEIH 07.05.2025 https://m.edsoo.ru/00ad
b076
KontponsHast pabota Ne4 o reme bubmuoteka [IOK
«CtpoeHune atroma. XUMHAYeCKast 12.05.2025 https://m.edsoo.ru/00ad
CBSI3bY» b486
P BHBIN k. O0o01EeHne 1 bubnuorexa LOK
e3ep YpOr. 100 iﬂe © 14.05.2025 https://m.edsoo.ru/00ad
cUcTeMaTu3alys 3HaHUI
b33c
but6mmorexa [IOK
P i .
CCPBHDI YPOK 0606?&“6 " 19.05.2025 https://m.edsoo.ru/00ad
cUcTeMaTu3alys 3HaHUI
9ch2
. bubmmoreka IIOK
Peseppitbiit ypok. Obobuerie i 21.05.2025 | nhttps://m.edsoo.ru/ffod

cHCTEMaTH3aInsI 3HAaHUH

61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




9 KVIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbBIE
Hara undgpoBbie
n | Tema ypoka KonTposabubie IIpakTuyeckue
Bcero H3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
. pecypchbl
Eepnozmqecxnﬁ 3aKOH. BuGmmorexa LOK
epuoInYeCcKas CHCTeMa
pHOA 1 04.09.2024 https://m.edsoo.ru/00adb
XUMHUYECKHUX DJIEMEHTOB /. 506
. Menneneesa e
eeasams caolrs b morera LIOK
1 06.09.2024 https://m.edsoo.ru/00adb
XUMUYECKHX AJIEMEHTOB 6b6
MIEPBBIX TPEX MEPUOIOB -
Knaccudukanus u bubnmnorexa [JOK
HOMEHKJIaTypa 1 11.09.2024 https://m.edsoo.ru/00adb
HEOPTraHWYECKUX BEILECTB 7e2
Bunasl xumMuueckoil cBA3U U bu6mmoreka [JOK
TUIBI KPUCTAIITMUECKUX 1 13.09.2024 https://m.edsoo.ru/00adb
pEETOK ac6t
Konrponsnas padora Nel
no teme «IloBropenue u
yri1yOneHre 3HaHui 1 1 18.09.2024
OCHOBHBIX pa3/IeioB Kypca
8 kiaccay



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

Knaccudukanus

bubmuorexa [JOK

6 XMUMHUYECKUX PEaKIUi 1Mo 20.09.2024 https://m.edsoo.ru/00adb
Pa3JIMYHBIM MPU3HAKAM cb0
[Tonsarue o SKOpOCTI/I Bu6morexa LIOK
7 XHMHACCHOH peaiiid. 25.09.2024 https://m.edsoo.ru/00adb
[lonsiTHE O TOMOTEHHBIX U 003
FeTePOTCHHBIX PEAKIUSIX -
IlonsATHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI, Bu6morexa LIOK
8 BIHOTIHE f{ 8 CRopocts 27.09.2024 https://m.edsoo.ru/00adc
XUMHYECKON peakiuu u 98¢
MOJI0KEHUE XUMUYECKOTO
paBHOBeECHUS
OKHCIUTENBHO- bubnuoteka [JOK
9 BOCCTaHOBHUTEIIbHBIC 02.10.2024 https://m.edso0.ru/00adc
peakiuu ade
Teopus . bu6mmoreka [IOK
10 | rerTPoaMTIHCCion 04.10.2024 https://m.edsoo.ru/00adc
nuccounanuu. CUibHbIE U 468
CITa0bI€ AIMEKTPOIIUTHI -
NoHHble ypaBHEHUS bubmmorexa LIOK
11 . 09.10.2024 https://m.edsoo.ru/00add
peakuuit
448
XuMHU4YeCcKHue CBOMCTBA bu6mmorexa [IOK
12 | KHCIIOT ¥ OCHOBaHHUI B 11.10.2024 https://m.edsoo.ru/00add

CBETE MPEJCTaBICHUNA 00

5d8



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
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

ANEKTPOIUTUYECKOMN
JUCCOLMalun

XUMHYECKUE CBOUCTBA
CoJIell B CBETE

bubmuorexa [JOK

13 | mnpexacraBieHui 00 16.10.2024 https://m.edsoo.ru/00add
AIIEKTPOIUTUICCKON 8h2
JUccOoLaluu
n R bu6mmoreka [IOK
151
14 OH{THG © THApOT 18.10.2024 https://m.edsoo.ru/00add
coJien
9d4
O6o6mere bu6mmoreka [IOK
HHUC U
15 oot . 23.10.2024 https://m.edsoo.ru/00add
cucreMaTtni3ania 3HaHUN
di2
HlfaKTquCKaﬂ pabora Ne 1. Butmorexa LOK
16| ¢ clierme 25.10.2024 https://m.edsoo.ru/00add
BKCl'IepI/IMeHTaJ'II)HBIX
bfa
3a1a4y»
KonTpomabnas padorta Ne2
“; TeMe Bu6miorexa [OK
17 | ¢PrexTpomieckad 06.11.2024 https://m.edsoo.ru/00add
JUCCOLIMALHS. ecO
XUMHYECKHUE pcaKknuu B -
pacTBOpax»
OO0m1as XxapakKTepucTUKa bubnmuorexa [JOK
18 | ramorenoB. XuMHYECKHE 08.11.2024 https://m.edsoo.ru/00add

CBOMCTBA Ha ITpUMeEpe

fe2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

xJjiopa

XnopoBogopoa. ComnsiHast

B ccxite bubmuoreka [JOK
"
19 HCJUIOTa’ RV 13.11.2024 https://m.edsoo.ru/00ade
CBOMCTBA, MOJIyYECHHUE,
104
MPUMEHCHUE
HpaKTI/I‘IjI(_:[KaSI pabota Ne 2 Butmorexa LIOK
20 | TeMeU OILyHICHHE 15.11.2024 https://m.edsoo.ru/00ade
COJISTHOU KHUCJIOTHI, 348
M3y4EHHE €€ CBOMCTBY» —
Brruncnenus no Bu6morexa LIOK
21 | P aBHe}UIMM XUMITHECTIX 20.11.2024 https://m.edsoo.ru/00ade
peakIui, eciiv OANH U3 488
peareHTOB J1aH B U30BITKE -
O61Las XaPAKTePHCTIKA bu6mmorexa [IOK
S XapaKTePUCTHK
22 = baierep 22.11.2024 https://m.edsoo.ru/00ade
aneMeHToB VIA-Tpymnmbl
64a
AnoTponHsie
EOH“@“KaHPeIi:epH' o Bu6miorexa [JOK
17 bl U
23 AXOAACH . P 27.11.2024 https://m.edsoo.ru/00ade
COCTMHEHUH B TIPUPOJIE. 642
XuMHYECKHE CBONCTBA —
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmuoteka [JOK
24 | (usHYecKkue U XUMHUYCCKUE 29.11.2024 https://m.edsoo.ru/00ade
CBOMCTBaA 802
25 | Okcunsl cepol. CepHas 04.12.2024 bubnuorexa [JOK



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

KUCIIOTa, (PU3NIYECKUE U
XHUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

https://m.edsoo.ru/00ade
a28

XUMHUYECKUE PEAKIIUU,
JIEJKAILME B OCHOBE
IPOMBIIIICHHOTO CII0c00a

bu6mmoreka [IOK

26 | momy4eHus cepHO 06.12.2024 https://m.edsoo.ru/00ade
KUCJIOTHL. XUMHYECKOE c8a
3arpsi3HEHUE OKPYXKAFOIIEH
Cpebl COSIMHEHUSIMH CEPBI
Brruucnenue maccoBoi bubmuorexa [JOK
27 JIOJTA BBIXO/1a TPOAYKTA 11.12.2024 https://m.edsoo.ru/00ade
peaxkuuu c8a
OO61as xapakTepuCTHKa
91eMeHTOB VA-TpYIIIHI. bubnmnorexa [JOK
28 | AB30T, pacipocTpaHEeHUE B 13.12.2024 https://m.edsoo.ru/00ade
npupoze, Gpuzndeckue u €ab
XUMHUYECKHE CBONCTBA
AMMHaK, ero pu3nveckue bubnuoreka [IOK
29 | W XUMHYECKHUE CBOMCTBA, 18.12.2024 https://m.edsoo.ru/00adf
MIOJIy4YE€HUE U IPUMEHEHUE 004
II 0
e 3
30 . 20.12.2024 | https://m.edsoo.ru/00adf
aMMUaKa, H3y4eHue ero
. 180
CBOICTB»
31 A3orHas kucnora, cé 25.12.2024 bubmuoreka [JOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

¢du3nvecKkrue 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/00adf
306

Hcnons3oBanne HUTPATOB
U COJIE aMMOHUS B
KaueCTBE MUHEPAIbHBIX

bubmuorexa [JOK

32 | ynmoOpenwuit. XuMuueckoe 27.12.2024 https://m.edsoo.ru/00adf
3arpsI3HCHUE OKPYIKArOIIEH 518
Cpebl COEIMHEHUSIMHU
asora
®docdop. Oxcun pochopa
(V) j) Q)Fz)cq)opHI:ij) KI/I(()bJ'I(ia bubmmorexa LIOK
33 ’ 10.01.2025 https://m.edsoo.ru/00adf
bu3nUecKre 1 XUMHUCCKHUE 68a
CBOWCTBA, MOJTyYCHHE -
Ucnons3zoBanue pocdaton
B KaQUeCTBE MUHEPATbHBIX bubaroreka [JOK
34 | ynoOpeHuil. 3arpsi3HeHHE 15.01.2025 https://m.edsoo.ru/00adf
NPUPOHOHN CpeJIbI c20
docharamu
Yraepox, bu6nuoreka [IIOK
35 | PACTPOCTPANEHNE B 17.01.2025 | https://m.eds00.ru/00adf
pUpoJIe, ¢)H3I/Iqeic1<ne u d49¢
XUMHYECKHE CBOMCTBA
OKCHIBI YTIepoa, ux
bu3nUecKue 1 XUMHUECKUE bubarorexa [JOK
36 | cBoiicTBa. DKOJIOTHYECKHE 22.01.2025 https://m.edsoo.ru/00adf

npo0JIeMbl, CBA3aHHBIE C
okcuoMm yriepoaa (1V)

ebe



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

VYronpHag kuciiora u eé

bubmuorexa [JOK

37 24.01.2025 https://m.edsoo.ru/00ae0
cou
06¢c
[IpaxTuueckas pabora Ne 4
no teme "[lonyuenue bubmumoreka [IOK
38 | yraekwucioro rasa. 29.01.2025 https://m.edsoo.ru/00ae0
KadecTBenHas peakius Ha 27e
KapOoHaT-HOH"
e
39 P 31.01.2025 https://m.edsoo.ru/00ae0
BEIIECTBAX KaK O S0
COCIMHECHUAX yriepoa —
Kbemiii 1 ero bu6mmoreka [IOK
40 P 05.02.2025 https://m.edsoo.ru/00ae0
COCIMHEHUS
80a
[IpakTuueckas padbora Ne 5.
P
BIi:(IJIlI'IeeHI/I/IIi/IeHTaIIBHBIX 3a1a4 BH6HHOTeKa HOK
41 p N s 07.02.2025 https://m.edso0.ru/00ae0
o TeMe «BakHelme bf2
HEMETAaJUIBI U UX -
COCTUHCHUS
42 | MOTEME cHIHE 12.02.2025 | https:/m.eds00.ru/00ae0
HEMETAaJUIBI U UX
eld
COCTUHCHUS
43 | OO0mas xapakTepuCTHKa 14.02.2025 bubnmoreka [JOK



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

XUMHYECKHUX DJIEMEHTOB —
METaJUIOB. MeTauimueckas
CBSI3b M METAJNINYECKAs
KpUCTAJUTMYECKas peméTka.
duznyeckre cBOMCTBA
METAIOB

https://m.edso0.ru/00ael
03e

XHUMHUYECKHE CBOMCTBA

bubmuorexa [JOK
44 | METAVIOB. . 19.02.2025 | https:/m.edsoo.ru/00ael
SHGKTpOXthquCKHH psn 156
HaIpsHKEHUH METaJIOB -
OO0mre crmocoobl
MOJTyYEHUS] METAJLIOB.
CmnaBsel. Beraucnenus mo bu6nmoreka [JOK
45 | ypaBHEHHUSIM XUMHUYECKUX 21.02.2025 https://m.edsoo.ru/00ael
peakIuii, ecliv OJNH U3 156
PEareHTOB COJCPKUT
IPUMECH
ITonsiTHE O KOppO3UU Bubmorexa IOK
46 26.02.2025 https://m.edsoo.ru/00ael
METaJIOB 278
bu6mmoreka [JOK
47 | IllenoyHble METAILIBI 28.02.2025 https://m.edsoo.ru/00ael
4bh2
OKCHIIBI U THIPOKCHIBI Bubmmorexa LIOK
48 05.03.2025 https://m.edsoo.ru/00ael

HAaTpuA U KaJiud

4b2



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/00ae14b2
https://m.edsoo.ru/00ae14b2

[Ienouno3eMenbLHBIC

bubmuorexa [JOK

49 | wMeTaIbl — KaabLIWHi U 07.03.2025 https://m.edsoo.ru/00ael
Mar"Hum 5e8
Baxueiinme coequHeHUSA bubmorexa HOK
50 s 12.03.2025 https://m.edsoo.ru/00ael
KaJbLIUs
5e8
g | Obobmennen 5 14.03.2025
cUCTEMATH3aIMs 3HAHUN
e bubmuorexa [JOK
52 COTKOCTD BOABIH 19.03.2025 https://m.eds00.ru/00ael
CIocoObl €€ yCTpaHeHus
886
[Tpaktuyeckas pabora Ne 6 bubnuoreka [IOK
53 1o Teme "XKECTKOCTb BOIBI 21.03.2025 https://m.edsoo.ru/00ael
U METOJIbI e€ ycTpaHeHus" ae8
bu6nmoreka [JOK
54 | AmroMuHHR 02.04.2025 https://m.edsoo.ru/00ael
c64
Amdp N bubmuorexa [JOK
g5 | OM@POTCPHHIC CBONCTRA 04.04.2025 https://m.eds00.ru/00ael
OKCHJIa M THJIPOKCHU/IA
c64
bu6mmorexa [IOK
56 | XKemeso 09.04.2025 https://m.edso0.ru/00ael
dsé
OKcubl, THAPOKCUIBI U bu6mmorexa [IOK
57 | comu xkene3a (1) u xenesa 11.04.2025 https://m.edsoo.ru/00ae3

(1)

5e6



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

58

O060061EHNE U
CUCTEMAaTHU3al U 3HAaHUN

16.04.2025

59

[IpaxTuueckas padora Ne 7.

Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4
o Teme «Baxkueiimme
METaJUIbl U UX
COECTUHECHUY

18.04.2025

bubmuorexa [JOK
https://m.edso0.ru/00ae3
de8

60

Breraucnenus mo
YpPaBHEHUSAM XUMUYECKUX
peaKIuii, €CJIi OJIMH U3
PEareHTOB JIaH B U30BITKE
WJI COAEPKUT IIPUMECH.
Brraucnenus MaccoBoit
JIOJTM BBIXOJIa MPOJYKTa
peakuuu

23.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/00ael
750

61

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

25.04.2025

62

KonTtponbsHas padota Ne4
1o reme «BaxkHeiune
METAJIJIBI U UX
COEIMHEHUS

30.04.2025

63

BemecrBa u maTepuansl B
OBCEIHEBHON XU3HHU
yeJIoBEKa

07.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3
50

64

XUMHUYECKOE 3arpsi3HEHNE

14.05.2025

bubmuoreka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

OKpYXKaloIIel CpeJibl https://m.edsoo.ru/00ae4
270
Ponp xumuu B perieHun bubmorexa LIOK
65 1 16.05.2025 https://m.edso0.ru/00ae4
HKOJIOTHUECKUX MPOoOIIeM
270
Pe3epBHbIii ypoK. bubnuorexa [IOK
66 | OOobueHue n 1 21.05.2025 https://m.edso0.ru/00ae0
cucTeMaTu3anus 3HaHUI dO0a
Pe3epBHbIii ypoK. bubnuorexa [IOK
67 | O6o6wenue u 1 23.05.2025 https://m.edsoo.ru/00adb
CHCTEMAaTHU3aLMs 3HAHUH 33c
Pe3epBHBbIii ypOK. bubnmnoreka [JOK
68 | O6o6ueHue u 1 https://m.edso00.ru/00ad9
CHCTEMAaTU3alus 3HaHUH cb2
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A. AKIIMOHEpPHOE
obmectBo «M3narenbcTBo «IIpocBerienues»

» Xumust: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-¢ U3MaHue, nepepaboTannoe, 8 kimacc/
I'a6puensu O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe o6mectBo «M3naTeascTBo

«IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

KonTponbHO-u3MepuTensHbie MaTepuaibl Xumus 8-9 kiace

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6nuoreka [IOK
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