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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHLENLUU IPEnojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTelbHBIX opranu3anusax Poccuiickoii @enepamnmm.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LEsaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYalOIIUXCA CPEACTBAMHM Y4yeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaaccam U
CTPYKTYpHUpOBaHME 10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XMMHUH, ONIPEAEIAET KOIUUECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO [10CIIEJ0BATEIbHOCTD U3yUEHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUJarOLINXCs, ONpeIeIieT BO3MOXKHOCTH IIpeAMETa AJIs peaau3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHMs OCHOBHOH 0Opa30BaTeNbHOW IMpOrpaMMbl Ha YpPOBHE
OCHOBHOro 00m1ero obpa3oBaHusi, a Takke TpeOOBaHUI K pe3yibraraM OOy4deHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB y4eOHO-IIO3HABATEIbHOMN J1EATEIbHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaHUS.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
NPECTaBICHUN O MAaTePUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUY BEILIECTB B IPUPOJIE, O MYTIX
pelieHuss TI00aTbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEIOBEUYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPO0JIeM 3ApaBOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUA U (OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOHl  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAaKOMHUT €O CIEUU(UKON HAyYHOIO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI 1IE€JIOCTHOTO
B3IJIJ1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

Jlannble HampaBiieHHs B OOy4YEHHHM XUMHUHU O0ECIEeYUBAIOTCS CrienU(UKON coaepKaHMs
y4e0HOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKU XMMHUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaromKUMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHI XMMHUHU, OCHOB HEOPIaHWYECKOH XUMHH U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TOHSATHIH OPraHUYeCKON XUMHH.

CrpykTypa copaepkaHus MPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona k e€ msydenuto. ConepikaHue CKJIAQABIBAETCS M3 CHUCTEMBl NOHATHH O XMMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MPUHIIMITY IOCJIEI0BATEILHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYEeT (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumuun
MPOUCXOIUT C IPUBIICUCHUEM 3HAHUM U3 paHee U3yUYEHHBIX yUeOHBIX IpeaMeToB: « OKpy KaroImui
mup», «bronorud. 5—7 knacce» u «duznka. 7 Kjaacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS TP U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKInid, B
GbopMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENBHBIX YMEHHH M UX TMPUMEHEHHMH B Y4eOHO-
MO3HABATENLHON U yueOHO-UCCIE0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MPaBUI OE30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIET0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPENTHN TaKKue LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATUIO PEIICHUN, CIIOCOOHOW aganmTHUPOBAaThCs K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU,

— HAaNpaBJICHHOCTh OOYYEHHs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe OOyJarImuXcs K
CaMOCTOSITEJIbHOM ~ TO3HABAaTEIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IMPHOOPETEHHIO OOYYarOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMYHBIX BUOB JICATEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YUCJIe yMEHUHN OOBSICHSATH M OIICHUBATH SIBJICHUS OKPY KAIOIIETO MUPA, UCTIOB3YsI 3HAHMS U OTIBIT,
MOJTy4YeHHBIE MPH M3YyUYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUHd MPoOJieM B MOBCEIHEBHOM
JKU3HU U TPYIOBOM JESATEIBHOCTH;

— (opMupoBaHue y 00yUarONMXCs TYMAaHUCTHUECKUX OTHOIIEHHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKUX 3HAHWHA i BBIPAOOTKH SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BUTHE MOTUBAIIUU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHS OOIIECYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npouiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHusl.

OO01ee 4uCiIo 4acoB, OTBEACHHBIX I M3yUYCHUS XUMHUHU HA YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 gaca B Hezleno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YeJlOBEKa. XMMHS B CUCTEMeE Hayk. Tema u
BenlecTBa. du3nueckue cBOWCTBA BELIECTB. Arperatnoe cocrosiHue Bemects. [lonsTue o merogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesnieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XUMHYECKOI'0 2JIEMEHTA B COEAMHEHUH.

Konungectso Beniecta. Mosb. MoisipHas macca. B3auMocBsA3p KOJIMYECTBa, MACChI U YUCiIa
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTsl mo Gpopmynam XUMUUYECKHX COCTUHEHUI.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXPAaHEHUS MAaCChl BEIEeCTB. XuMuueckue ypaBHeHUs. Kiaccudukanus XUMHUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYJ0#, npaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYJAOBAaHHEM, H3YYCHHE M ONMUCaHWE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYINKE, KUIIEHHE U KOHJEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IpOKaJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICIICTBHE MeJla C KUCIIOTOI) SIBIeHUH, HAaOJI0 IeHUE U
OlMCaHKe NMPU3HAKOB MPOTEKAHUs XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMoIeicTBHe
CepHON KHUCIIOTHI ¢ XJOpHIOM Oapus, pasznoxkeHue ruapokcuaa menu (ll) mpu nHarpeBanuw,
B3anMoJIeiicTBHE Xkerne3a ¢ pacTBopoM coiu Meau (1), n3ydenne cnocoGoB pazaesieHus: CMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE Pe3ysbTaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeJel MOJIEKYT
(1rapocTep’KHEBBIX).

Baskneiiiue npeacTraBuTeIM HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IIPOCTOE BEILECTBO.
Haxoxxnenue xucioposa B mpupojie, Gu3nveckue U XUMHUYECKHUe CBOMCTBA (peaKkIMi TOPEeHus).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOMy4YeHHsS KHUCIOpoJa B JabopaTopuud H
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TemoBoil 3dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHWE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKHE peakuuu. TOoIauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YyCHUJIEHUE
NapHUKOBOTO P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bognopox — anemeHT u mpoctoe BeriecTBo. Haxoxaenne Bogopoaa B npupoie, hpuzndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI mosyueHus. Kuciors! u comm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBHIIIIEHHbIE PacTBOpHL. PacTBopuMOCTh BemlecTB B Bojae. MaccoBas A0l BELIECTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boabsl B mpupoje. 3arpsisHEHUE MNPUPOJIHBIX BoA. OXpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKcHJI0B. PU3nyecKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuioB.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xkucnor. Homenknarypa kuciot. duznueckue 1 XUMHUYECKUE
cBoMcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coseid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeeNieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOUpaHHeE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3LaMu OKCUJOB M ONUCAaHUE MX CBOMCTB, MOJy4Y€HHUE, COOMpaHue, paclo3HAaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom memu (1)
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3NUYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[OB HEOPTaHMUYECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPAacKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yuyeHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KHCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEWUTpaNHu3aIuu, MoJyuyeHne HEPacTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJTHOTO METalljla IPYTruM
U3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BaxHednmme Kiaccsl
HEOPTaHWYECKUX COCTUHECHHIN.

Iepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos /1. HU.
MenpeneeBa. CTpoeHue aToM0OB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMHUYECKUX dJIeMeHTOB. [IoHSATHE O TpyMIax cXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIE€T0YHO3EMENbHbIE METAIIJIbI, TaJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4eckux saemeHtoB J[. .
MenneneeBa. Koporkonepuognas u JuiHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siep. M3o0Torbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
obOonouek aromoB mepBbIx 20 Xxumuueckux syeMeHToB Ilepuoanyeckoit cucremsr [l W.
MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO AJIEMEHTA MO €ro MojoKeHuto B [lepumoanueckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 IPYyIaM U IEPUOJIaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€Hblil U TpakJaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipouecchl OKucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHne OoOpasloB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHUCTBHE THUAPOKCHIA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (ropeHue, peakliuy pas3iokKeHUsl, COETUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NMpPHU MU3YYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepes UCIOIB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEILIEeCTBA, a3, (hU3MYECKHe BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJIBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMudeckux odaemeHtoB J[. .
MengeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMH CBOWCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX MEPUONOB, Kaluus, KajblUs U UX COCAVUHEHMH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU/1a XMMUUYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YUYaCTBYIOLIMX B PEAKI[H BEIECTB, 110 TETJIOBOMY 3P (HEKTY, 10 H3MEHEHHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTue 0 cxopoctu XuMHUUecKo peakiuu. IlonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o



karanuse. [IonsaTue o XuMn4eckoM paBHOBeCHH. DAKTOPBI, BIMSIOIIME HA CKOPOCTh XUMHUYECKON
peaKLuy U MOJI0KEHUE XMMHUUECKOIO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OamaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJEKTPOHHOTO OanaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThL. KaTHOHBL,
aHUOHBI. MexXaHW3M IUCCOLMALUN BEILECTB C Pa3IMYHbIMU BUIaMU XUMUYECKOU CBsA3H. CTeneHpb
nucconanuu. CUIIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcioBHs IPOTEKaHUs peaklUil MOHHOIO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anamasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEOBAHNE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM PEAKUUU OT BO3ICHCTBHS DPAa3IMUYHBIX
(bakTOpOB, UCCIIEI0BaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpolecca AUCCOLMALUU
KHCJIOT, 1I€JI04€el U cosel (BO3MOKHO UCII0JIb30BAHNUE BUE0 MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHHWsS PEaKIuii MOHHOrO oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUN (FOpEHHE, peakluu Pa3IoKEHUs, COCAUHEHUs), pacliO3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMi Ha MOHBI, pELIECHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTa/iibl 1 HX COeUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaJulaMu,
nienoyamu).  XuopoBoaopod. ConsiHash KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BaskHelre Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHHe U (pU3MUECKHE CBOWMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOyYeHus CEpHOM KUCIOTHI. [IprMeHeHne cepHOi KUCIIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxaeHue cepel u eé
COEIMHEHUI B NpUpPoAE. XUMHUECKOE 3arpA3HEHUE OKPYKAIOIIEH CPElbl COEAUHEHUSMHU CEPbI
(KHCTIOTHBIE I0XKIH, 3arPsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILCHHS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMHUYECKHe CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOWCTBA, MoJlydeHue 1 npumeHenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRA,



npuMeHeHrue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJyuyeHue,
¢usnueckue M XMMHUYECKHME CBOiicTBa (0OmIMe Kak TpEeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHUECKOE 3arps3HEHUE OKPYIKAIOIICH Cpebl COSTUHEHHSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKALIH
docdopa, puznueckue u xumuieckue cpoiictBa. Oxcup dochopa (V) u dhochopnas kuciora,
dbusznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPATBHBIX Y100pEHHUIA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIecKue cBoiictBa. Axcopouus. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yriuepona, ux GU3NYecCKue U XMMUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
NOJIy4eHHE U TPUMEHEHHE. DKOJOTHYEeCKUe MPOOJIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoxaa (1V),
TUIOTE3a TI00AIbHOTO MOTEIUIEHHUS KJIMMaTa, MapHUKOBBIN 3PdeKkT. YTonbHas KUCIOTa U €€
conmu, uxX (pu3MYecKkrue M XMMUYECKHE CBOMCTBA, MOJyueHHE W NpuMeHeHue. KauecTBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SIHCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COECIUMHEHUSX yriepoaa
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, TJIULEPUH, YKCyCHas KucioTa). [IpupoaHble HICTOUHUKH
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [IOHSATHE O OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpax, OenKax,
yIJI€BOAAX — W HUX POJM B JKU3HU UeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHUYeCKUX COEMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencraBneHuss o6 okcune kpemuaus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilmue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiiembl
0€30MacHOro UCMNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakarolue (U3NYeCKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB U MX COEJUHEHUH (BO3MOXKHO
UCITIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIJIEHHE C O0pa3laMHu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaWBaHMsS — caxapa TIOJ  JICUCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHUE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH W HaOINoJleHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEINUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUJIEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YAOOpEHHIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hoc(aT-uoH U N3yUYeHHUE NPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIEMCTBHE KOHLIECHTPUPOBAHHOW a30THOM KHMCIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MOJeNeld KpPUCTAJUIMUECKUX pemETOK anMmasa, rpadura,
dynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM



yTIEM U yCTPOMCTBOM MTPOTUBOra3a, ModydyeHune, coOnpaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MpPOBEJECHHWE KAaYeCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBI M
U3yueHUE [MPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHUIMKATHOU
MPOMBILIUIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHenme HeMeTalIbl U UX
COEIUHEHHUS.

MeTtasiibl M X COCAUHEHUS

OO61mas xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAHUHU MX MOJIOKEHUS
B [lepuonnueckoit cucreme xumuueckux asiaeMeHToB JI. M. MeHnneneeBa u CTpoeHUsT aTOMOB.
Crpoenue MeramioB. Mertaminuyeckas CBsI3b M METAUIMYECKass KPUCTAIUIMYECKAsl PEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MOyYeHUs MeTauioB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmuiaBbl (CTanb, YYTyH, JIOPAJIOMMHMNA, OpOH3a) M MX
MIpUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[[{enounble MeTalIbL: NOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJAEHUE B mpupoje. OPuznueckrue U XUMHYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaIbLUI: NOJI0KEHKE B [lepruonanueckoi cucteme
xumudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
Pu3nyecKue U XMMHYECKHE CBOMCTBA MAarHus M KaibliUs. BaxHellne COeIUHEHUs KaabLUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuyeckux snemeHtoB J[. WM.
MeneneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupoae. Ousnyeckue U XMMHUUECKUE CBOMCTBA
amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHUHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux saemMeHtoB J[. .
MenpeneeBa, CTpO€HUE aToMa, HaxoXJaeHue B npupojae. Gusnyeckne U XMMHUUYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3llaMHi METAJIOB U CIIABOB, MX (PU3HMUYECKUMHU CBOMCTBAMH, U3YUCHUE
pe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICMCTBUSL OKCHMJAa Kalbl[Usi M HATpusi C BOJAOM (BO3MOXHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Kejne3a B
Kucimoposne  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEpHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, IIMHKA, xene3a (1) u xenesa
(1), meau (1), HaOrOIEHUE U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiis ¥ KaibIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM JKMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momomp MpH XUMHUYECKHX OXOrax H
OTPABJICHUSIX.



XUMHYECKOe 3arps3HeHHE OKpYyXKarollel cpefibl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuit Ixcnepumenm:

U3y4eHHE 00pa3I[0B MAaTEPUAIIOB (CTEKIIO, CIIABBI METAIIOB, MOJIMMEPHBIC MATEPHUATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NpPHU MU3yYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISAETCS
Yyepes UCIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHITHH, SBISIOUIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKaIUs, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOTHS, MaTePHAIIBI.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
paauOaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUUECKUN 3apsifl, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILITHYECKAsl PeIIETKA, CIIIaBbl, PU3NUECKIE BETMUYUHBL, €TUHUIIBI
U3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOCHHUS NPOTpaMMbl OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAAULUOHHBIMH  POCCHUMCKMMHU  COLMOKYJBTYPHBIMHU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBHJIaMU M HOpPMaM{ NOBEJIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCSL.

JInuaOCTHBIC PE3yJIbTaThl OTpaXarOT T'OTOBHOCTH 06yqa10umxc;1 PYKOBOACTBOBATHCA
CUCTEMOM TTO3UTHBHBIX IECHHOCTHBIX OpI/ICHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B JKH3HU COBPEMEHHOrO OOIleCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpEaACTaBJICHHUA O COLMAJIBHBIX HOpMax W IpaBUIaX MCEKINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBCE, KOMMyHHKaTHBHOfI KOMIICTCHTHOCTH B O6H1€CTBGHHO HOJI€3HOI>'I,
y4eOHOMCCIIeIOBATENbCKOM, TBOPUYECKOM M JAPYTHMX BHJIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JESATENIbHOCTH MPHU BBHIMOJHEHUN Y4eOHBIX, TTO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHUE U TIOCTYIIKH CBOMX TOBAPHUILIEH C O3ULIMA HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCJEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHpPOBO33PEHUYECKHE  IIPEJACTABICHHUS O  BEIIECTBE M XMMHUYECKOW  pPEaKILuH,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3sBUTUA HAYKHM W COCTABJIAIOINHWEC OCHOBY JJIA
MOHUMAaHHUA CYIITHOCTH HAYYHOW KapTUHBI MUpPa, IPEJICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS IPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON CPElOM, O POJIM XUMHUU B MTO3HAHUU
JTUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHMBBI, HANPABJICHHbIE HA IOJYYEHHE HOBBIX 3HAHUU [0 XUMMHH,
HEOOXOoAMMBIE IsI OOBSACHEHHS HAOIIOaeMbIX TIPOIIECCOB W SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOH, NOCTYNHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyYEHHMIO M TO3HaHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE [IECHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK



(ymoTpeOneHrs anKorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHHUS TpaBUI
0€30MacHOCTH NP OOPAEHUH ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY U peaTbHOMN KHU3HHU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOr0 poJia, yBAKCHHE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESITEIIbHOCTH, B TOM YHCJI€ HA OCHOBE TPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAMBUAYAIbHONH TPAeKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ Yy4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycCHemHod mnpodhecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CpPE/IE;

6) 3K0JIOrM4eCKOro BOCHUTAHUS

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBU OE30MacHOTO MOBEACHUS IPU paboTe ¢ BelleCTBAMU,
a TaKkKe B CUTYalMsIX, YTPOKAIOIINX 30POBBIO U KU3HU JIOCH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, MTOTyYaeMble IPU U3YUYECHUHN XUMHUH, JJIs1 pEIICHUS 3a/a4,
CBS3aHHBIX C OKPY’KaIOLIEH MpPUPOTHON Cpenoil, s TOBBIMICHUS YPOBHS SKOJOTHYECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM M MyTeH MX perieHus
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIICHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYMMBIE 7S (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUcTeMa,
MPOILIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAyYHOM KapTHMHE MUpa, U YHHBEpCAIbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 00€creunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM ACSITEIHHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue necTBUs:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIEHUs NPH OCBOCHUM 3HAHMIL:
PacKphIBaTh CMBICII XUMUYECKUX TTOHITHI (BBIIENATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHUSMHU), UCIIOJIB30BATh TMOHSATUS IS OOBSICHEHUS OTACIBHBIX
(GakKTOB U SBJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh NMPUYHMHHO-CIEIACTBEHHBIE CBS3H MEXKIYy OOBEKTaMU
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAyKTHUBHBIC, TIO AHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE TPUMEHATH B MPOIECCE TMO3HAHUS TMOHATHS (MIPEAMETHBIE U METaNPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH IITUPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TpU pelieHud ydeOHo-
MO3HABATENIBHBIX 3a/ad, C VYYETOM OJTHX MOJEIBHBIX TIPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U



XMMHYECKHX PEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHME HCIIOJb30BaTh IOCTABJIIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA I103HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

nproOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3ALMU M INPOBEJCHHUIO YYEHHYECKHUX
9KCHEPUMEHTOB, YMEHHE HA0II01aTh 32 X0A0M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (OopMyIMpOBaTh OOOOLIEHHS W BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Paborta ¢ unopmanmeii:

yYMEHHE BBIOUPATh, AHATHU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3INIHBIX BUIOB
1 GOpM MIPEACTABICHHS, IOTYIaeMY0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTepaTypa
XMUMHUYECKOI'0 CO/IepKaHusl, CIIpaBOYHbIE T0coOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE NPUMEHATh Pa3IMuHble METObl U 3alPOCHl IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHs yUeOHBIX U M03HABATEIbHBIX 33a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYpOU aKTUBHOI'O MCIIOJIb30BAHMSI Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy mpeacTaBIeHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
IpyrumMu GpopMamMu rpaduku U ©X KOMOUHAIUAMU;

YMEHHE HCMOJIb30BaTh U aHAIU3UPOBaTh B Ipolecce yyeOHOM M MCCIeq0BaTENbCKOM
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYKaoUIeW IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUA:

yMEHHUS 3aJlaBaTh BOIPOCH (B XOJe auasora W (WiM) JIUCKYCCHM) TIO CYIIECTBY
oOcyxaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHON 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JAEJNaThb IPE3CHTALNI0 pPE3YJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

YMEHHUsI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB U COrJIacoBaHMs MO3UIMHN (0OCykneHusi, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBIMIOJTHEHHON paboThI U JpyTHeE).

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIC eiiCTBUSA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeH s y4eOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM ICHUCTBUIM MTPHY BHITIOJIHEHUH 33 JaHUI
C yuéTOM NOJY4YeHHs HOBBIX 3HAaHUM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUsX,



OLICHMBATh COOTBETCTBUE IOIYYCHHOIO PE3yJIbTaTa 3asBJICHHOM LIEJIM, YMEHUE HCIIONb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
o0yyarolMMUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCcTBMH, cnenuduueckue A
OpeaMETHOM 00sacTh «XUMHS», BHUIBI JEATEIbHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K koHuy oOydeHus B 8 kJiacce nmpeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJEKYJA, XUMHUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAass M MOJIEKYJsipHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi J10JIs XMMUYECKOT0 3JIEMEHTA
B COCAUHEHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHUECKas peaKius, Kiaccuuramnms
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUs, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBINA CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aromMa, XMMHUYECKas CBS3b,
NOJIIpPHAasl W HEINOJIIpHAas KOBAJICHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHITHH W TIPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLECTB U UX IIPEBPALLCHUI;

® UCMOJb30BATh XMMHUUYECKYI0 CHUMBOJHUKY U COCTaBIeHHMsS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

e OMNpeneNisITh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

e packpsiBathk cMbica Ilepnoguueckoro 3akona JI. . MenneneeBa: 1€eMOHCTpUPOBATH
NOHMMAHHE TNEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MaccChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaJipo;

e ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonndeckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHAas moAarpynmna (A-rpynma)» u
«mobounass mnonrpynmna (b-rpynma)», Manble U OoiblIe NEPUOJIbI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
aneMeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMHM XapaKTEPUCTHUKAaMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsii fAapa, oOOIIee YHCIO BJIEKTPOHOB H
pacrpezieieHue X M0 IEKTPOHHBIM CII0SM);

e Kjaccu(UUUPOBATh XMMHUUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIy W COCTaBY Y4YacTBYIOIIMX B pEaKUUHM BEIIECTB, IO TEIJIOBOMY

sbdekry);



XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIACCOB, TOATBEpKIAsh  OMKMCAHWE MPUMEPaMH  MOJICKYJISIPHBIX  YpPaBHEHUH
COOTBETCTBYIOIUX XUMUYCCKUX PEAKITHIA,

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHUSI XUMHUYECKUX TIPEBPALICHUN B Pa3IIUYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIny;

NPUMEHSITh OCHOBHBIC OINEPAIMU MBICITUTEIBHON JESITEIbHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3¢H — JUI M3YYCHHUs CBOWCTB BEIIECTB M XMMHUYECCKHX PEAKIIHIA,
€CTECTBEHHO-HAYYHbIC METO/IbI TO3HAHMS — HAOJII0ICHUE, U3MEPEHUE, MOJICITUPOBAHHE,
IKCIEPUMEHT (PEaJIbHBIN U MBICICHHBIH);

CJIeZIOBaTh MpPaBUJaM TOJIb30BaHUS XMMHUYECKOH TOCYyIOH U JIaOOpPaTOPHBIM
00Opy/IOBaHHEM, a TaKXe NpaBUIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSMHU T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OTIBITOB T10 IMOJIYYECHHUIO U
COOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa W KHCIOPOJa), IMPHUTOTOBICHUIO
pPacTBOPOB C ONpEACIEHHON MAacCOBOM J0JIel paCTBOPEHHOTO BEIECTBA, TNIAHUPOBATH
U TPOBOJHUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakKMYC, PeHOIPTAICHH, METUIIOPAHXK U APYyTHE).

K koHny oOydeHus B 9 kiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YyHAIOIIUXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKHUX MOHATHUNI: XUMUYECKHH DIIEMEHT, aToM,
MOJIEKYJIA, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUYECKAs PeaklHs, XUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, IEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJEKTPOIUTHYECKAs JAUCCOLMAIMS, PpEeaklUUd HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pEaKlluy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIUU,  OKHUCIIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME M BOCCTaHOBJECHHE, AIJIOTPONUs, aM(OTepHOCTb, XMMHYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas pemeéTka, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM pEeakluH, MPEeAeNbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX IOHATHA W MPUMEHATH 3TH
MTOHATUS ITPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUMN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBi€HHUsS (POpMya BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIIEKHOCTh BEUIECTB K OIPEACIEHHOMY
KJIaccy COelMHEHHH Mo (opmMynam, BHJ XUMHUYECKOH CBSI3U (KOBaJE€HTHas, MOHHa,
METaJUIN4YecKas) B HEOPraHUYECKUX COEAMHEHUSX, 3apsi]i HMOHAa IO XMMHUYECKOH
(dopmyIe, XapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA,



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
ero MOHMMAaHME: OIMUCHIBATH M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX ODIJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas mnoiarpynmna (A-
rpynma)» u «mnobouHas mnoxarpymnma (b-rpynma)», Mameie ¥ OOJBIINE TIEPUOJIBI,
COOTHOCUTbH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TabJInIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij sapa,
o0Iiee YUCIIO AJIEKTPOHOB U PACIPEACICHUE UX IO JCKTPOHHBIM CIIOSIM), OOBSCHSTH
o01IMe 3aKOHOMEPHOCTH B HM3MEHEHHM CBONCTB SJEMEHTOB M HX COCJAMHEHUH B
npejienax MajlbIX NEPUO0B U TNIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YUCIY M COCTaBYy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTCIICHEeH OKUCIICHHUS] XUMHYECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIECTB, MMOATBEPK/Iast ONMMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHUN COOTBETCTBYIOIINX XUMHUICCKUX PEAKITUIA;

COCTaBIISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALIMU KUCIOT, HIeIoUel U CONeH,
MIOJTHBIC U COKPANIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOATBEPXKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKONW CBS3HM MEXKAY BEIECTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuii;

MIPOTHO3MPOBATh CBOWMCTBA BEMISCTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IMIHBIX YCIIOBHUSX;

BBIYHCIIATh OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBope, MPOBOIUTE PACUYETHI IO YPABHEHUIO XUMHYECKON peaKIlvH;

coOnrofarh MpaBuia [OJb30BAHUS XHMHUYECKOM TMOCyIoll U J1abopaTOpHBIM
o0opynoBaHHEM, a TakKe MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BHIIOJTHCHHIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJTy9ICHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YTJIEKUCIIOTO rasa);

MIPOBOJIMTH PEAKIIMH, TTOATBEPIKIAOIINE KAYeCTBCHHBIN COCTaB PAa3JIMYHBIX BEHICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpOoMHI-, MOAMJI-, KapOoHar-, (ocdart-,
CWJIMKAT-, CyJb(ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HM3yYEeHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PaCTBOpPaX HEOPTaHUIECCKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OIEpPAIlUU MBICIUTEILHOW JIEATSIIPHOCTH — aHAJU3 W CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMIi0, BBISIBJICHUE MNPUINHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4HBIC METOIbI TO3HAHMSI — HAOII0JICHUE, U3MEPEHHE, MOJICIMPOBAHUE, SKCTICPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM (pPOBbHIE)
n/m TeM MPOrpamMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznei 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [{OK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeitectBa 1 XMUMH4Y€ECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bosayx. Kucnopoa. [Tonsitue 5 bubnmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 8 1 bubmnoreka IIOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChI 11 1 1 bubmuoreka [{OK
HEOPTaHMYECKUX COSIMHEHHIA https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paspnen 3. Ilepunonnueckuii 3axkoH u [lepuoguueckasi cucrema xumndeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKuCIINTEIIFHO- 8 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
Voo 1o paszeny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BenmecTBO 1 XUMHYeCKHE PeaKIUun
[loBTOpEeHue u yrimyOneHue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
e | S|
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| otewertos VAspymi. Aser gochop 7 ; BumorllOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
24 onewerios Navepymne Yiseponn : 1 ,  DomoreallOK
' ) PYIIEL poA https://m.eds00.ru/7f41a636
KPEMHUI U UX COeAMHECHUS
Htoro no pazneny 25



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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa LIOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Wroro mo pazneny 3
p BHOE BOEMs 3 bubmuorexa [JOK
C3CpBHOC Bpe https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KounyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero HU3YYEeHUS
padoTbI padoThbI pecypchl

1 [Ipeamer xumun. Pons xumuu B 1 bu6nmorexa LIOK
KHM3HU YenoBeka. Tena u BerecTa https://m.edsoo.ru/ff0d210c

2 IlousTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM)

4 YucTele BemecTBa U CMECH. 1 bubmmoteka IIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padora Ne 2

5 <<1£)a3z[eneicne cﬁefsﬁ (IJ{\; puMepe 1 Bubmmorexa HOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»

6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 but6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELIECTBA 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50



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
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BaneHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocHTEIbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHAYECKOIO bubnunoreka LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCIIOBHs MPOTEKAHUS bubmmnoreka HOK
XMUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konmmaecTBa, MacChl
17 BEIL[ECTBA 10 YPABHEHUAM bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukanuss XuMHYECKHX
18 peaKumgI) (coeHm/IHeHI/Is{ bubmorexa LIOK
’ https://m.edso0.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIEeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sunukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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KonTtponsnas padora Nel o treme

20 «BemiecTBa 1 XUMHYECKHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cMech razos. CocTaB
21 Bosl)[:[;/xa. Kucnopon — snement u buomorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyecKkrue 1 XUMUICCKHIE
29 CBOICTBa KHCIIOpO/A (pEeaKUU Bbu6moteka [JOK
okwucienus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOblI MoTy4YeHHsI KUCIIOpO/1a B
23 nabopaTopuu ZI HpOMBIIHJ'IerHOI::TI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoil 3¢ ekt XuMuIecKoi
€aKIINH, IIOHATHE O
24 EepML(I)XI/IMI/I‘leCKOM YpaBHEHUU bubmoreia LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TormumBo (HedTh, yrojab U METaH).
25 3aI‘p$I3HeI-EI/qu];OB,H)}I/X3 CIIoCcoObI z:ro bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
ITpakTuueckas padora Ne 3 mo Teme
26 «l?IOJ'Iy‘ICHI/IC u 1:c)o6npaHHe bubmmotexa LOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yUEHHUE €TO CBOHCTBY
97 Bonopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBO. Haxoxnenue B npupoje

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKUE

28 cBoicTBa Bojopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 IlonsATHE O KMCIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI 1oTy4eHust BOAOPO/Ia B bub6nmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «FplonyquI/Ie u zo6npaHHe bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOIa, U3YUYCHHE €TI0 CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KoJIM4eCcTBa
33 BEIIECTBA ra3a 1o er(; U3BECTHOMY bubmmorexa LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIJIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMHN Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3nyecKkrue U XUMHUYECKUE bubnunorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuotexa [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTenb.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«[IpurorosieHue pacTBOPOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bogopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 i?j;ﬁiiﬂsuznﬁﬁz;ecjgogme u bubmrorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
4 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
K1accuduKaIysi, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune n xummudeckue bubmmnoreka HOK
CBOICTBa OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenune n xummudeckue bubmmnoreka HOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Couu (cpenHue): HOMEHKIIATypa
46 cnocoébllj ninyq)eHHsI XI/IMI/I‘-IZ(I:‘)KI’/IG bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIacCCaMHU HEOPTaHHUUECKUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COeIMHCHUI
49 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb?2
KonTponbhas padora Ne3 mmo Teme
50 "OCHEBHBIG KJ'IIZICCLI bubmmorexa LIOK
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
I I Bumoaca LOK
https://m.edsoo.ru/00ad9ffa
O rpynnax CXOJIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHYECKHX dy1eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [Tepuoapl, Tpynmbl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHHe IIEKTPOHHBIX 000I0UeK
55 aT:MOB BHCMCHTI())B [Tepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenue [leproanyueckoro 3akoHa but6mmoreka [IOK

AJI pa3sBUTUA HAYKU U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hbli,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmoteka [JOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexa [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 hitps://m.e dséf).ru /00adac34
60 KoBanentnast nonsipnas 1 Bu6moteka [JOK
XHUMHYECKas! CBSI3b https://m.edso0.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTENTBHO- 1 bubmmoteka IIOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso00.ru/00adb076
bubmmoteka IIOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 https://m.e dsc])_]é).ru 100adb076
55 | «Crpome arov Tomemcmms | 1 BuGmmorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBuslit ypok. O0o0uieHue u 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0uieHue u 1 bu6muoreka [JOK
cucTeMaTH3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
68 PesepHblit ypok. O6001eHue u 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero U3YYCHUSA
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bu6nmorexa LIOK
XUMHYECKHX 35ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 (3:BOﬁCTB XiMquCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHu4uecKoil CBSA3U U THUIEI 1 bubmmoteka IIOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiacca»

Knaccudukarusa XxumMuaeckux
6 peaxuﬂg 1o I])laSJ'II/I‘-IHLIM 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsATHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
Y TEeTEPOTreHHBIX PEAKIUAX
3 [ToHsTHE O XUMHYECKOM 1 but6mmoreka [IOK

paBHOBecuH. DakTOpHI,

https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XHMHYECKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O

paBHOBeECHUS
9 OKHCIIHTEIIbHO- bubnuorexa [{OK
BOCCTaHOBHTEIILHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopust SMEKTPOTUTHICCKOM
10 I{I/Icfounaunn.pCMnLHme u bubmiorexa LIOK
https://m.edso00.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 Honnble ypaBHEHHS peakuui bubnroreia LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTIOT U
OCHOBaHUH B CBETE
12 MpeJICTaBICHH 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYECKOM
JTUCCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
ANIEKTPOIUTUIECKON https://m.edso00.ru/00add8b2
JTUCCOLIUAITTT
14 [TonsTHE O TUIpONH3E CONEN bubmorexa I[IOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHUH https://m.edso0.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenne 3xkcrepuMeHTaIbHbBIX

3agaq»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «DIIEKTPOJIUTHYECKAS bubmuorexa [{OK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPaAx»

06
18 rasorerion, Ximmicexie bitnorera LIOK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi?/llj\flfqec?cJ;IZHCZIOﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHHUE, MPUMEHEHHE
IT 6ota No 2
20 teme dlloayven commoli bimorera LIOK
Y . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3YUCHHE €€ CBOMCTBY
B
| o
PeATi, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepucTruka bubmuoreka [IOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLIMK
cepsl. Haxoxnenue cepsl u eé bubnuotexa [JOK

23 .

COEJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C 2 b
2% quswscerte n xivscere b orera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa LOK
25 buznYECKre U XUMUIECKHE

CBOMCTBA, IPUMEHEHHUE

https://m.edso0.ru/00adea28
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XUMHUECKUE PEAKIUH, JIeKAITUE
B OCHOBE ITPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon

bu6nmmorexa [IOK

26 KHCJIOTEI. XHUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
COCIMHEHUSIMU CEPbI
97 Brruncienne MmaccoBoil 1onu bu6nmorexa LIOK
BBIXO/1a TIPOYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pupoIe bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHUIECCKUE
CBOICTBa
AMMHuak, ero puznueckKue u
29 XHMUYECKHE CBOMCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adf004
MOJIyYeHUE U IPUMEHEHHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHUE €r0 CBONCTB»
31 A3oTHas Kuciora, e€ pusndeckue bubnunorexa LIOK
1 XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcrnons30BaHne HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MUHEPaJIbHBIX YA0OpEHHA. bubnuoreka [IOK
XUMHUECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPY’KaOIIeH cpeibl
COCIUHCHUSIMH a30Ta
33 ®dochop. Okcun dhocdopa (V) u bubnmoreka [JOK

docdopnas kucnota, pusndeckne

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTRBA,
MOJTyYCHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 ynoOpeHuil. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
VYrnepon, pacnpocTpaHeHue B
35 Hpnpf);e[ E)I/BI/II;IGCKII)/IG u brbmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepozaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJIOTMYECKUE bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraeposa (1V)
37 VYronbHas KucnoTa u €€ conu bubmmorexa LOK
https://m.edso00.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[losydyeHne yriekucnoro bubmuoteka [IOK
ra3a. KauectBeHHast peakiusi Ha https://m.edsoo0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 oprpaHHtIeCKnx BEIIECTBaX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepoa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edso00.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pewienne skciepuMEHTAIBHBIX

https://m.edsoo.ru/00ae0bf2
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3aJ1a4 110 TeMe «Bakueniiue
HEMETaJJIbl ¥ UX COSIUHEHUS

KonTtponsnas padora Ne3 o reme

bubnunoreka LIOK

42 «BaKHeHIIIE HEMETAILIBI 1 HX https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO0m1as XxapakTeprucTruKa
XUMHYECKHX DJIEMEHTOB —
43 MeTaiuIoB. MeTrannudueckas CBI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuMHYECKHE CBOMCTBA METAJIIOB.
44 DNEKTPOXUMHUUECKUH psift Bubmmorexa IOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611e crnocoObl MOTy4eHUs
MeTtaiioB. CruiaBbl. Beruucnenus
45 110 YPAaBHEHMSIM XUMUYECKHX Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPKUT IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB Bubmmorexa HOK
https://m.edsoo.ru/00ae1278
but6mmorekxa [IOK
41 [enotrtie MeTantet https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U but6mmorexa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJIbIIUA U Mardui

https://m.edso0.ru/00ae15e8
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Baxxueime coefuHeEHN

bubnunoreka LIOK

50 KaJIbIUs https://m.edsoo.ru/00ae15e8
51 O06o001IeHe U CUCTEMaTH3aIUs
3HAHUMN
52 JKEcTKOoCTh BOIBI U CIIOCOOEI €6 bu6nmmorexa [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Tell)\/le ")KéCTKOCI”)[B BOJIBI 1 METOBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edso0.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
% Keneso https://m.edso0o.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[TpakTiueckast paborta Ne 7.
59 Peuienne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3aa4 mo reMe «BaxkHele https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUSD
Brraucienus mo ypaBHEHUSIM
50 XUMUYECKHUX PEAKIIUNA, €CITH OJIUH but6mmorekxa [IOK

U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT IpUMeCH. Beruncnenus

https://m.edsoo.ru/00ae1750
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MAacCOBOM J0JIM BBIXOJA IIPOJTYKTa
peaxkuuu

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontposbnas padota No4 o teme
62 «Baxneime MeTaIbl ¥ KX 1
COEJTMHEHUS
63 BemecTBa u Marepuansl B 1 bu6nmoreka LIOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6moteka [JOK
64 . 1
OKPYIKAIOIIEH CPe/Ibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnnorexa [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Pesepsublit ypok. O0o0mieHue u 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00ae0d0a
67 Pesepsublit ypok. O6o0mieHue u 1 bubmmnoreka HOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubmuoteka [IOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHE OBPA3OBATEJIBHOT'O

ITPOLECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
Anuk6eposa JL.IO. «3anumarenshas xumus», M, «ACT - [Ipeccy, 2009r.

1.
2.

Ia6puensu O.C. Xumus. 9 kinacce: paboyas TeTpanas k yueonuky ["adpuensaa O.C. --
M.: JIpoda, 2012.

E.A. Epemun, H.E. Ky3pMenko «CripaBoYHMK IIKOJbHUKA 110 xuMuu 8-11 kiace, M,
«JIpoday, 2000 r.

Xumus. 9 kmacc: ydeOHHK Jj1s1 001e00pa3oBaTenbHbIX yupexaeHui/ 'adpuensa O.C..
- M.: [Ipoda, 2012.

INabpuensu O.C., Mertonuueckoe mnocobue s yuutens. Xumus 8-9 kiacc. - M.:
Hpoda, 2008.

METOANUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1.

Iabpuensa O.C., OctpoymoB WN.I'. Xumwms. 9 wmacc: HacronmbHas KHUTa
yuutens. - M.: Ipoda, 2004.

I'opkoBenko M.IO. «Iloypounsie pa3paboTku» mo xumuu 9 kmacc, ML,
«Bako». 2004 r.

Komucaposa JI.B. IIpucsaruna N.I" «kKoHTpoJIbHBIE U TPOBEPOYHBIE PAOOTHI 11O
xumuu 9 knace», M., «9k3amen», 2007T.

VYyebHo-MeToanueckas razera jisa yuurenei, uzn. «llepoe centsOps», M.,
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