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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tporpamma 110 XMWY Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHHs COCTaB/IeHa Ha OCHOBe TPeOOBaHUM K pe3ysibTaTaM
OCBOEHMsI OCHOBHOW 00pa30BaTe/bHON TMpOrpaMMbl OCHOBHOTO oOIiero obpa3oBanusi, mpezcTtapieHHbix B ®T'OC 00O, a
TaK)Ke Ha OCHOBe (hefiepasibHOM paboueil porpaMMbl BOCIIUTAHUS U C YUETOM KOHLIEIIIVH TIpero/jaBaHusl yueOHOro rnpejmera
«Xumus» B obpasoBaTesibHBIX opraHu3anusx Poccuiickoit ®eneparmn.

[TporpaMma Mo XWMHH [AéT MpejcTaB/eHUe O LiessxX, oOmieidl cTparernu oOydeHWs, BOCIMTAHUSI M Pas3BUTHS
00yuaroIMXcsl cpeficTBaMU yuebHOro TpeaMeTa, yCTaHaBAUBaeT obsi3aTe/lbHOe MpeAMETHOe COfiepyKaHue, IpelycMaTprUBaeT
pacripefie/ieHde ero IO KjaccaM U CTPYKTypHpOBaHMe II0 pasfieslaM M TeMmaM IporpamMMbl II0 XHUMHUH, OIpefiesisieT
KOJTMYeCTBeHHbIe M KaueCTBeHHbIe XapaKTePUCTHUKHU COJiep)KaHHsl, peKOMeH/IyeMYH0 TOC/IeI0oBaTeIbHOCTb U3YUeHHsT XUMHH C
YUETOM MEXMPEeJMETHbIX W BHYTPHUIIDEIMETHBIX CBsi3el, JIOTMKM Yy4eOHOrO TIpoLiecca, BO3PaCTHBIX OCODEHHOCTEH
00yuaronMxcs, oIrpeziesisieT BO3MOXKHOCTM TIpeJjMeTa Ui pealu3aliy TpeGOBaHWII K pe3y/bTaTaM OCBOEHHsS OCHOBHOU
oOpa3oBare/ibHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 001jero o0pa3oBaHuUsi, a TakKe TpeOOBaHWI K pe3y/ibTaTaM O0ydyeHHs
XMMWHM Ha YPOBHe Lie/lell W3yueHus MpeAMeTa U OCHOBHBIX BUZOB yueOHO-1103HaBaTeIbHOM J1esITe/TbHOCTH 00yYaroIwerocs 1o
OCBOEHHIO yueOHOT0 CoJieprKaHHs.

3HaHMe XMMHUH CJIY>)KUT OCHOBOHM [y (DOPMHPOBAHMS MHPOBO33peHHst 00ydJaroljerocs, €ero IMpejCTaB/leHHui o
MarepyasbHOM e[UHCTBE MUpPa, BaKHYIO PO/b WIpaloT (OpPMHpyeMble XUMMeH TpefCcTaBjeHHs O B3aUMOIIPeBpalleHUsIX
SHEpPruy 1 00 3BOIOLMY BelleCTB B IIPUPOJie, O MYTSX pelileHus I7100anbHbIX [1po6JieM yCTOMUYNBOrO pa3sBUTHS Ue/I0BEUECTBA
— CbIPbEBOH, SHepreTHUeCKOH, MUIIIEBOM 1 5K0IOrMYecKoi 6e3omacHocTy, IpobieM 3paBooXpaHeHusl.

W3yueHve xumuu:

CrI0COOCTBYeT peanu3aliiy BO3MOXKHOCTEH Jiji camMopasBUTUS U (POPMUPOBAHUA Ky/IbTYpbl JIMUHOCTH, eé obieil u
(YHKIIMIOHa/IbHOM TPaMOTHOCTH;

BHOCHT BKJI3J B (OPMUDOBaHHe MBILUIEHHS W TBOPUECKUX CIIOCOOHOCTEH 00ydYaroLIMXCsi, HABLIKOB UX
CaMOCTOSITeJIBHON YueOHOUM JesTeNbHOCTH, SKCIePUMEHTANbHBIX W WCC/Ie[OBaTebCKUX YMEHWM, HeoOXOJUMBIX Kak B
TI0BCeIHEBHOM JKM3HH, TaK U B PO(eCcCHOHaNbHOM [esITeTbHOCTY;

3HAKOMHT CO CrieL{u()UKOi HayYHOTO MBILJIEHVs], 3aK/Ia/JbIBA€T OCHOBHI L[eJIOCTHOTO B3IJIsiila HAa €JUHCTBO MPUPOJBI U
YyeJI0BeKa, SIB/ISIeTCS OTBETCTBEHHBIM 3TaroM B GOPMUPOBAHUH eCTeCTBEHHO-HAaYUHOM TPaMOTHOCTH 00YyYaroIiXCs;

criocoOcTByeT (pOpMHUPOBAHHMIO 1JeHHOCTHOTO OTHOLLIEHHS K eCTeCTBEHHO-HayUHbIM 3HaHUSIM, K TIPUPOJiE, K Ue/IOBEKY,
BHOCHUT CBOH BKJIa/| B 9KOJIOTHYeCKOe 0Opa3oBaHre 00yJaroluxcs.

[aHHbIe Hampa/ieHUst B 00yueHUH XUMUM 00eCrieunBaroTCsl CrieliUKol cofiep)kaHusl yueOHOro npe/jMeTa, KOTOPBIi
SIBJISIETCS NleJJarorMuecky alaliTUPOBaHHBIM OTpakeHHeM 6a30BOi HayKy XMMUH Ha OTIpe/ie/IEHHOM 3Tarle eé pa3BUTH.

Kypc xvmuu Ha ypoBHe OCHOBHOr0 00ljero o6pa3oBaHMsl OPUEHTHPOBAH Ha OCBOeHHE O0OYualOIMMHUCS CHUCTEMbI
MepBOHAuUa/IbHBIX TOHATHHA XUMWHM, OCHOB HEOPraHWYeCcKOW XWMHUM M HEeKOTODbIX OT/eNbHBIX 3HAaUMMBIX TIOHSTHN
OpraHMYeCcKOW XHMHHU.

CTpyKTypa cojepKaHUs IpOrpaMMbl M0 XUMUM C(HOPMHMPOBAHA Ha OCHOBE CHUCTEMHOIO IOAXO/a K eé H3yuyeHHIO.
Cojiep>KaHre CKJIa/[bIBaeTCsl U3 CUCTEMBI MTOHSATUN 0 XMMHUECKOM 3JIeMeHTe U BellleCTBe M CHCTeMBI TIOHATHH O XMMHUYeCKOH
peakruu. Obe 3TH CHUCTeMBbl CTPYKTYPHO OPraHW30BaHbI MO TPHHLMITY TOC/e[O0BAaTebHOTO Pa3BUTHs 3HAHWKA HAa OCHOBE
TeOpeTHUeCKUX Ipe/iCTaB/IeHHH Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHHs KaK OCHOBBI BCETO eCTeCTBO3HAHMS;

— ITepuoguueckoro 3akoHa /I. 1. MeH/jeneeBa Kak OCHOBHOI'O 3aKOHa XUMUY;

— yueHUsI O CTPOEHUH aToMa U XUMUUEeCKO! CBSI3H;

— Ipe/iCTaB/IeHNH 00 3/1eKTPOIMTHYECKOM AUCCOLMALMY BeIleCTB B PaCTBOpax.

TeopeTnueckye 3HaHHSI pacCMaTpUBAIOTCSI Ha OCHOBe SMIIMPUYECKH TIIOJyUEHHBIX U OCMBIC/IEHHBIX (DaKTOB,
Pa3BUBAIOTCS [10C/IE/|0BATE/ILHO OT OHOI'O YPOBHS K APYTOMY, BBINO/HSA GYHKLMU 00bSICHEHUS ¥ TIPOTHO3UPOBAHUsI CBOMCTB,
CTPOEHUsI ¥ BO3MO>KHOCTEH MPAaKTUUeCKOT0 NMPUMeHEeHUs ¥ TIOyUeHUsT U3y4aeMbIX BelleCTB.

OcBoeHMe TNPOrpaMMBI 10 XMMHH CIIOCOOCTBYeT (OPMHPOBAHUIO MpEJCTaBIeHHs O XMMHUYECKOH COCTaBJIsIONeit
Hay4YHOW KapTWHBI MMpa B JIOTHKe €€ CHCTeMHOM TPUPOABI, LIEHHOCTHOTO OTHOIIEHWSI K HayYHOMY 3HAHUIO U MeToJaM
MO3HaHUsI B Hayke. V3yueHre XVMHM TIPOMCXOJUT C TIPUBJI€UEHHWEM 3HAHWWM W3 paHee W3yuyeHHBbIX Y4eOHBIX TPeMEeTOB:
«Oxpy>xarouit Mup», «brosorus. 5-7 knaccb» U «Pu3MKa. 7 Kaacc».

[Tpy W3yueHUM XVIMHUU MPOUCXOAUT (POPMHUPOBaHWE 3HAHWK OCHOB XMMUYECKOM HayKu Kak 00J1acTh COBPEMEHHOIrO
€CTeCTBO3HAHMs, TPAKTHUECKOH JesTeNbHOCTH ue/ioBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBL 3afada
yueOHOro rpeJMeTa COCTOMT B (JOPMUPOBAHUM CUCTEMbI XUMUUYECKUX 3HAHUN — BaKHEWIIUX (AKTOB, MOHSATHI, 3aKOHOB U
TEOpeTUUECKUX II0JIOKEHUH, AOCTYIHBIX 0000IeHHII MHPOBO33DeHUECKOrO XapakTepa, s3blka HayKd, B NPHOOIEHUM K
HayyHbIM MeETOJaM TII03HAHMS IIPM H3y4YeHWH BeIeCTB U XWUMHUECKHX peaklud, B (OPMUPOBAaHMM U PpasBUTUH
NI03HaBaTe/lbHbIX yYMEHHM M UX IIpUMeHeHUH B y4eOHO-TIO3HaBaTeAbHONH W yueGHO-MCC/Ie/[0BATeNIbCKOM [iesTe/TbHOCTH,
OCBOEHUH NpaBu/1 be3omacHOro obpaleHus ¢ BelljeCTBaMU B [10BCEJHEBHOM >KU3HU.

I[Tpu 3yueHNH XMMHUU Ha YPOBHE OCHOBHOTO 00111ero 06pa3oBaHus BayKHOe 3HaueHue NIpUobpesu Takue 1ie/, Kak:

— (opMupoBaHue VHTe/JIEKTYaJbHO pa3sBUTOM JIMUHOCTYM, TOTOBOM K C€aMo00pa3’oBaHUIO, COTPYAHUUECTBY,
CaMOCTOSITEJTEBHOMY MPUHSITHIO PeLleHuH, CIOCOOHOM aJanTHPOBaThCs K OBICTPO MEHSIFOLLMMCS YC/IOBUSIM >KH3HH;



— HAarpaB/IeHHOCTh 00YYeHHsI Ha CUCTeMaTHUecKoe TIpUoDIeHrne 00yJaroImuXcsi K CaMOCTOSITeIbHOM TT03HaBaTeIbHON
JlesITeJIbHOCTH, HAyYHBIM METOZIaM TT03HaHUsI, JOPMHUPYIOIIMM MOTHUBALIMIO U PAa3BUTHE CITIOCOOHOCTEH K XUMMUY;

— obecrieyeHre YC/IOBHH, CMOCOOCTBYIOIIMX NMPHOOPeTEHHIO OOYUarolUMKUCS OTbITa Pa3HOOOpa3HOU /lesiTe/TbHOCTH,
MO3HAHMSI M CaMOITIO3HAHHS, K/HUEBbIX HABBIKOB (K/HOUEBBIX KOMIIETEHLMI), MMENLUX YHHUBepCcaJbHOe 3HaueHue [jist
Ppas3nUYHbIX BUJIOB [1eSITe/IbHOCTY;

— ¢opmupoBanue 001Iel QYHKIMOHATBLHOW U eCTeCTBEHHO-HayYHOH IPaMOTHOCTH, B TOM YKC/Ie YMEeHUM 00bACHATb U
OLIeHUBATh SIBJIeHUsI OKPY KaroLL[ero MUpa, UCI0/b3ysl 3HAHUS U OIIBIT, M0/IyUYeHHbIe MPU U3yYeHUd XUMUM, IPUMEHSITh UX MPU
peLIeHrH Tpo0JieM B TIOBCEIHEBHOM )KHU3HU U TPYAOBOMU /1esITe/TbHOCTY;

— (opmupoBaHue y 00yvaroIMXCsi T'YMAaHUCTUUECKUX OTHOIIEHUM, MOHUMAHUsI [IeHHOCTH XUMUUeCKUX 3HAHWUM [ist
BbIpAaOOTKU 3KOJIOTHUECKU 1]e/1eCO00pPa3HOro TMOBeZieHUs] B OBITY U TPY/JOBOUW /AeATEbHOCTU B LIE/ISAX COXPAaHEHUs CBOEro
3/J0POBbsI U OKPY’KArOLL[el TPUPOJHOM Cpejibl;

— pa3BUTHe MOTHMBAIMM K OOYYEHMIO, CMOCOOHOCTEM K CAaMOKOHTPO/II0O M CaMOBOCITUTAHMIO HAa OCHOBE YCBOEHUS
o011]eueI0BeYeCKUX [IEHHOCTEH, TOTOBHOCTH K 0CO3HAaHHOMY BLIOOPY MPOGUIIS U HAaNpaBJIeHHOCTH JabHeHIIero 00y4eHusl.

OO0111ee urcII0 YacoB, OTBEIEHHBIX JIJISI U3YUeHUs XMMHUK Ha YPOBHe OCHOBHOTO 0011jero obpa3oBanusi, cocrasisieT 136
yacoB: B 8 Kiacce — 68 uacoB (2 yaca B HeJienr0), B 9 kiacce — 68 yacoB (2 yaca B HeJiesTio).



COJEPXXAHUWE OBYUYEHUA
8 K/TACC

Hepnonaqanbﬂble XuMH4yYeckKue rnoHATusA

Hpe,Z[MET XUMHUU. Posib XMMUU B XXKU3HU Ue/ioBeKa. XUMHS B CHCTEMe HayK. Tena u BelecTBa. du3nueckre CBOMCTBA
BeleCcTB. ArperaTHoe COCTOAAHME BeEIIeCTB. ITonsiTue o MeTOJaX ITO3HAaHHA B XUMHWHU. Yuctelie BeljecTBa U CMeCH. CHOC06LI
pasfiesieHusi CMeceil.

ATOMBI U MOJIEKYJIbI. Xumuueckue 31eMeHThl. CHMBOJIbBI XMMHUUECKUX >3/IeMEHTOB. HpOCTLIe " CJ/IOKHBIE BeljeCTBa.
ATOMHO-MOJIEKY/IIDHOE YUeHUe.

Xumnueckasi ¢opmyna. BaseHTHOCTH aTOMOB XHMHUECKHUX 37eMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BeL[eCTB.
OTHocuTe/IbHAs aToMHas Macca. OTHoCUTe/IbHas MOJIeKYJ/IApDHAsA Macca. MaccoBas A0J11 XUMUUYeCKOoro 3j1eMeHTa B COe/IMHeHHH.

KommuectBo BerectBa. Mosib. MonsipHast Macca. B3auMOCBSI3b KOJIMUYECTBA, MacChl U YKC/IAa CTPYKTYPHBIX €IMHMI]
BellecTBa. Pacuéthl o popMysiaM XUMUYECKUX COeJUHEHUH.

du3nyecKkue M XUMHUECKHe sIB/IeHWsl. XUMUYecKass peakiyss M e€ TMpU3HaKW. 3aKOH COXPaHeHWs MacChl BeEIeCTB.
Xumnyeckue ypaBHeHuUs1. Kilaccudukarpist XMMIUeCcKX peakuii (CoeIHeHus, Pa3/ioyKeHus1, 3aMelleHus1, 0OMeHa).

XumuuecKutl 3kcnepumeHm:

3HAaKOMCTBO C XMMHUECKOW TMOCYZOH, TIpaBu/iaMu paboThl B 71ab0paToOpyuy W MpUéMaMd oOpallieHus ¢ 1abopaTopHBIM
obopyZoBaHKeM, M3yueHUe U OIMHcaHHe (GU3UYeCKUX CBOMCTB 00pa3LioB HEOPraHWMUYeCKUX BeILeCTB, Hab/oeHe (GprU3nuecKux
(M1aB/eHUe BOCKA, TasHUE Jib/la, PACTUPAHUE Caxapa B CTYIKe, KUMTEHWEe U KOH/IeHCAlMsl BO/[bl) M XMMUUECKUX (TOpeHUe CBEeuH,
MpOKa/MBaHUE MEJHOW TIPOBOJIOKH, B3aMMOJEHCTBHE Mejia C KUC/AOTOM) sIB/ieHWM, Hab/iofieHHe U OMUCaHWe MPHU3HAKOB
MPOTeKaHUsi XUMHUUECKUX PeaKLyi (pa3/ioKeHue caxapa, B3auMO/EHCTBHE CEPHOM KUC/IOTHI C XJIOPUZOM 0apusi, pa3/ioKeHue
ruapokcuza meau (I1) mpu HarpeBaHuu, B3aUMOZEHCTBYE Kee3a ¢ pacTBopoM comv Meu (11), uayueHue cnocoboB paszieneHvis
CMeceli: C TIOMOIUIbI0 MarHuta, (GWIbTPOBaHWE, BbIApDUBAHWE, AUCTUUISALUS, Xpomarorpadus, TpOBeJeHUe OUUCTKU
TOBapeHHOM comy, Hab/MoieHre U OMMCaHue Pe3y/bTaToB MPOBe/eHUs OMbITa, WITFOCTPUPYIOLIEro 3aKOH COXPaHeHHsT MaccChl,
co3jjaHue Mo/iesieii MoJieKy (1L1apOCTePKHEBBIX).

BaxHelilye npecTaBuTe/ M HeOPraHUueCKHUX BelecTB

Bo3gyx — cmech rasos. CocraB Bo3jyxa. Kuciopoj — s/1eMeHT M NpocToe BelllecTBO. Haxo)kzieHMe KucCIopofa B
npupoze, GU3MUecKre U XUMHUUeCKHe CBOMCTBA (peakiuu ropenusi). Okcuapl. [IpriMeHeHre Kuciaopoga. CriocoObl MomydYeHust
KUCJI0poJa B /1ab0paTopuy W MPOMBILITEHHOCTH. KpyroBopoT Kuciopoga B mpupoge. O30H — anioTporHas MOAU(UKALS
KHCJIOpOZa.

TennoBoit 3¢deKT xMMUUeckoit peakliiy, TepMOXUMUYECKHE YpaBHEeHHs], 9K30- U SHJ0TepMUYecKre peakL{uu. TormBo:
yTo/b ¥ MeTaH. 3arpsisHeHue Bo3/lyXa, yCH/IeHre NapHUKOoBOro 3¢ ¢eKTa, paspylileHHe 030HOBOTO CJIOSI.

Bopopog — snemeHT u mpocToe BellecTBo. HaxoskzieHre BoJopoza B MpUpoJe, GU3nUyeckrie U XMMHUUecKHe CBOMCTBa,
npUMeHeHue, criocoObl osnyyeHust. KucioTsl u conu.

MounsipHblii 06B56M ra3oB. PacuéThl 10 XMMUYECKUM ypaBHEHUSIM.

dusnyeckne cBolicTBa BOAbL Boza kak pactBopuTesb. PacTBopel. HachlljeHHble W HeHaChIlleHHble pPacTBOPBI.
PacTBOpUMOCTh BelljeCTB B BoZie. MaccoBasi [o/s BellleCTBa B pacTBope. XUMMUecKue CBOWCTBa Bofpl. OcHoBaHus. Ponb
pacTBOPOB B MPUPOJE U B >KMU3HU uyesrioBeKa. KpyroBopoT Bopl B MpUpo/e. 3arpsisHeHWe NpUPOAHBIX Bog. OxpaHa M O4MCTKa
TIPUPOJHBIX BOJ,.

Krnaccudukarnysi HeopraHnyeckux coeavHeHund. Oxkcupgbl. Knaccudukauusi okcuaoB: comeobpasyromiye (OCHOBHBIE,
KUCJIOTHBIE, aMGoTepHBIe) U Hecosieobpa3ytompie. HomeHk/aTypa okcuzoB. Pu3snueckue W XUMHYeCKHe CBOWCTBA OKCHJIOB.
ITonyuyeHnvie OKCHAOB.

OcHoBanmst. Knaccudukaiusi ocHoBaHMM: IE0UM M HepacTBOpHMbIE OCHOBaHMs. HoMeHK/aTypa OCHOBaHWH.
dusnuecKre 1 XMMHUUeCKHe CBOMCTBa 0CHOBaHMi. [To/ryueHrie 0CHOBaHUA.

Kucnotel. Knaccudukanus kucinor. HomeHknaTypa kucioT. Pusuueckde M XUMHUECKHe CBONCTBA KHUCIOT. Psp
aktuBHOCTU MeTa/u10B H. H. bekerosa. ITonyueHue KUC/IOT.

Com. HomeHnknatypa coneil. dusnueckrie U XuMuueckre cBoiicTea coneii. [TonyueHue coseid.

I'eHeTHyecKas CBSI3b MeXX/y K/lacCaMU HeOpPraHUUeCKHUX COeIMHEeHUM.

XumuuecKutl 3KkcnepumeHm:

KaueCcTBEHHOe OTpeZie/ieHHe COMIep>KaHUs KHCIOpoJa B BO3AyXe, MOMydYeHHe, cOOMpaHKe, pacrio3HaBaHWe W U3ydyeHHe
CBOMCTB KUCJIOPOJa, HabmofeHWe B3aUMOJEUCTBUS BEILECTB C KUCIOPOAOM U YCIOBWSI BO3HUKHOBEHHS U TIpeKpalljeHHs
ropeHus (moykapa), 03HaKOMJIeHHe C oOpa3LjaMu OKCH/IOB M OITMCaHWe WX CBOWCTB, MOyueHHe, cOOMpaHue, pacrio3HaBaHUe U
M3yueHre CBOWCTB BoAopoza (ropeHue), B3auMojeicTBre Bogopoga ¢ okcugom wmeaud (II) (Bo3MOXKHO HCHONb30BaHUe
BHU/leOMaTepyasioB), HabmogeHre 06pasrioB BelecTB KOJMIeCTBOM 1 MOJIb, MCCIeioBaHre 0COOeHHOCTel paCTBOPEHHS BelljeCTB
C pa3/IMYHOM paCTBOPUMOCTHIO, TIPUTOTOBJIEHHE PACTBOPOB C OTpeie/IEHHOI MacCOBOM [J0/iell paCTBOPEHHOTO BelIleCcTBa,



B3aUMOJIEHiCTBHEe BOJBl C MeTa/ulaMU (HaTpueM U KajbliieM) (BO3MOXXHO HCIIO/Ib30BaHKME BH/eOMaTepUasIoB),
WccejoBaHre 00pa3loB HEOPraHWYeCKUX BEILEeCTB Pa3/IMYHBIX K/IacCOB, HAOJ/IOZEHUe W3MeHeHMsi OKPacKd WHJUKATOPOB B
pacTBopax KWUCJIOT W Iiesioueld, M3ydyeHWe B3aumogeicTBusi okcuzga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C
MeTa/UlaMi, peaklyi HeWTpajau3aliuy, ToJiydeHHe HepacTBOPUMBIX OCHOBAHHM, BBLITECHEHHE OJHOTO MeTajja JIPYTUM U3
pacTBOpa COJIH, PeLleHNe IKCIIEPUMEHTAJTBHBIX 33/]au M0 TeMe «Ba)kKHeHIIMe K/acChl HeOPraHUUeCKUX COeIUHEHUN».

Ilepuognueckuii 3akoH M Ilepmopgnueckass cucrema xumMuyeckux jiemeHTOB [I. V. MenpeneeBa. CTpoeHue
aToMoB. XuMu4yecKas cBsi3b. OKHC/IMTeIbHO-BOCCTAHOBHUTE/IbHBIE PeaKIiiu

[TepBbie TOMBITKA KIaCCUPUKAIIMA XUMUUECKUX 3/1eMeHTOB. [IoHSATHe O rpymmax CXOAHBIX 371eMeHTOB (IjeJIouHble U
1IIe/IOUHO3eMeJTbHbIE METasUTbl, Ta/JioreHbl, WHEPTHbIe Tasbl). OJIEMEHThI, KOTOpble 00pa3yroT amdoTepHble OKCHIbI U
TUPOKCU/IBL.

[Mepuoguueckuii 3akoH. [lepuoguueckasi cucTeMa xumuueckux 3emeHToB [I. V1. MenzeneeBa. KopoTkomnepuosiHas v
JnuHHomepuosHasi ¢opmbl [leproaryeckoil cucteMbl XuUMU4YecKux ssieMeHTOB [I. V. MengeneeBa. Ilepuofbl ¥ TIpyMIIBL.
@®u3nUeCKUil CMBIC/ MOPSIAKOBOTO HOMepa, HOMEePOB Meprojia U IPYNIbI 37ieMeHTa.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. V30Tombl. DnneKTpoHbl. CTpoeHre 31eKTPOHHBIX 0007I0UeK aTOMOB TEepPBBIX
20 xuMUueckux 37eMeHTOB [leproanueckoit cuctembl [I. V. MeHgesneeBa. XapakTepUCTUKa XMMHUYECKOr0 3jIeMeHTa 10 ero
nosioxkeHuro B [lepuognueckoii cucreme [. V1. MeHpeneeBa.

3aKOHOMEPHOCTH M3MeHeHHUsl pajjiyca aTOMOB XMMHUUECKUX 37IeMeHTOB, MeTa/UIMUeCKUX U HeMeTa//INYeCKUX CBOWCTB
T10 TPYIIIIaM U Nepruojam.

3nauenve [lepuoguueckoro 3akoHa ¥ [lepUoOAWYECKOM CHCTeMBbl XUMWYECKUX 3JIEMEHTOB JJIi Pa3BUTHUS HAyKu U
nipakTUkU. [I. V. MeHzieneeB — yUéHbIN U rpakjaHUH.

Xumnueckasi cBsisb. KoBasieHTHasi (TI0/1sIpHast ¥ HeTIOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEIEHOCTh XUMHUUECKUX 37IeMeHTOB.
WonHas cBs3b.

CreneHb oxkuciaeHus. OKHCIUTe/TbHO-BOCCTAaHOBUTE/bHbIE peakluu. [Iporeccel OKUC/IEHUSI W BOCCTaHOBJIEHUSI.
OxucuTeNny ¥ BOCCTaHOBUTEJIU.

XumuuecKuti 3kcnepumeHm:

n3yueHre 00pa3ljoB BelleCTB MEeTA/UVIOB U HEMeTa/lJIOB, B3aUMO/eCTBUe TMAPOKCH/A LMHKA C pacTBOPaMHU KUCJIOT U
H_[ej'IOLIEI‘/‘I, MnpoBeJeHre OIbITOB, WITFOCTPUPYIOIHUX TTPUMEDBI OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKuHﬁ (FOPEHI/IE, peakiumn
pas/noXKeHusi, COeIMHeHus).

Mescnpeomemuble cesizu

Peanu3aniyisi MeXXIpeZAMeTHBIX CBsi3el TPU M3YUeHWM XUMHHM B 8 Kjacce OCYLeCTBJISIeTCS uepe3 HCIO/Nb30BaHHe Kak
00IIMX ecTeCTBeHHO-HAYUHBIX [TOHSTHIM, TaK M TIOHSATHH, SIBJISIOLIMXCS CUCTEMHBIMHU [|J1sl OTAENbHBIX NPeJMEeTOB eCTeCTBeHHO-
HayuyHOro IWK/a.

OO61e eCcTeCTBEHHO-HayuHble TIOHATHS: HayuHbIA (pakT, rUIoTe3a, TeOpHs, 3aKOH, aHA/IN3, CHHTE3, KlacchupuKaiys,
NepUOUYHOCTD, Habumo/ieHre, SKCTIIepPUMEHT, MO/lelIMpoBaHye, U3MepeHue, MO/Ielb, SIBleHHe.

dusmuka: MaTepus, aTOM, 3/1€KTPOH, IIPOTOH, HEMTPOH, HOH, HYK/IHJ, H30TONbl, PaJM0aKTUBHOCTb, MOJIEKY/a,
3/IeKTPUYEeCKUI 3apsif, BeIIecTBO, Tejlo, 0OBEM, arperaTHOe COCTOSIHWE BeIecTBa, ras, (U3NuecKrde BeTMYMHBI, eUHHLIbI
M3MepeHHs, KOCMOC, II71aHeThl, 3BE3/bl, CoJHLIe.

Buosnorus: gorocuHTe3, AbIxaHue, 6uocdepa.

I'eorpadwmst: atmocdepa, Thapocdepa, MUHepasIbl, TOPHBIE ITOPO/bI, TIOIe3HbIe NCKOTIaeMble, TOTUIMBO, BOZHBIE PECYPCHI.



9 K/TACC
BemiecTBo ¥ XUMHYecKasi peakIis

[Nepruonnueckuii 3akoH. Ilepuoguueckast cucreMa xUMHU4eckux sjeMmeHToB [I. V. MeHpeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MeHeHUH CBOWCTB XUMUYECKUX 3/IEMEHTOB I€PBBIX TPEX MEPUOZOB, Kalus, KaJbLWs U UX COeJVHEHUN B
COOTBETCTBHHY C TOJIO’KEHUEM 3/1eMeHTOB B [lepruoZueckoii ccTeMe U CTPOEHHEeM MX aTOMOB.

CrpoeHme BelljeCcTBa: BH/bl XUMUYECKOW CBSI3U. THITbI KPUCTANTMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BEIL[eCTBa OT
THIa KPUCTATTMYECKON PeIETKY M BUIa XUMUYeCKOW CBSI3U.

Knaccudrikaiss 1 HOMEHK/IaTypa HeOpraHMuecKWx BeljecTB. XHUMHUECKWe CBOMCTBA BeIeCTB, OTHOCSILUXCS K
pa3/IMYHbIM K/accaM HeopraHM4yeCcKuX CoeJMHeHUM, reHeTU4YecKas! CBsI3b HeOpraHM4YeCKHX BelecTB.

Knaccuduikaiys XMMUUeCKUX peaklyil 10 pas3/W4HbIM MNpH3HakaM (110 YMCIy M COCTaBy Y4YacCTBYHOLMX B peakljuu
BEIL|eCTB, 110 TeIIoBOMY 3(deKTy, 110 U3MEeHEeHHIO CTelleHel OKHC/IeHUs XUMHUUEeCKHX 3/IeMeHTOB, 110 00paTUMOCTH, 10 Y4acCTHIO
KaTanusaropa). JK30- U 3H/I0TepMHUUecKHe peakliii, TepMOXUMUYeCKHe ypaBHeHMsI.

IToHsiTHE 0 CKOPOCTU XUMHUeCcKOM peakuuu. IToHsaTre 06 06paTUMbIX ¥ HEOOPATUMBIX XUMHUUECKHX peakuusx. [ToHsTHe
0 TOMOTEeHHBIX U reTeporeHHbIX peakiusx. [ToHsaTre o katanuse. I[IoHATHe 0 XUMUUECKOM paBHOBecHU. PakTophl, BAUSIOLIME Ha
CKOPOCTb XUMUYECKOW peakLiH 1 M0JI0)KeHHe XUMHUeCKOTO PaBHOBECHSI.

OKUC/TUTE/TBHO-BOCCTAHOBUTE/IbHBIE  PEAKLMH, 3JIeKTPOHHBIM 0anaHC OKUCIUTENbHO-BOCCTAaHOBUTELHON peakIyu.
CocraB/eHHe ypaBHeHHI OKHUC/UTeTEHO-BOCCTAHOBHUTEIBHBIX PEAKIUH ¢ UCI0/Ib30BaHHeM MeTo/ja 3/IeKTPOHHOr0 baaHca.

Teopust 3/1eKTPONATUYECKOW [UCCOLHMALMM. OJIeKTPOJIMTBI W HedJeKTPOIWTHl. KaTHOHBI, aHHOHBL MexaHW3M
JVICCOLMALIMK BELIeCTB C Pa3/TMUHbIMU BU/JaMH XUMIUYeCKOH cBsi3u. CrerneHb gucconuanyyl. CUIbHEIE U c/labble 3/IeKTPOJIUTEL.

Peakii MOHHOrO oOMeHa. YCJIOBHs TpPOTeKaHWs peakLuid MOHHOrO oOMeHa, TOJHble W COKpaljéHHbIE HMOHHBIE
ypaBHeHHst peakiuii. CBoiCTBa KHCJIOT, OCHOBAaHUM U COJEH B CBeTe Ipe/CTaB/IeHH 00 3/1eKTPOTUTHUECKON AMCCOLIMALVN.
KauecTBeHHbIe peakijuy Ha MOHBI. [ToHsTHE O THpOM3e comelt.

Xumuueckuil 5KcnepumeHm:

03HaKOMJIEHHE C MOZe/ISIMU KPUCTa/UIMUeCKUX PeléTOK HeOpraHuuecKrX BelljecTB — MeTaslJIoB U HeMeTanIoB (rpadura
Y a/Masa), CI0XKHBIX BelljecTB (X/I0pU/ia HaTpusl), CCIefloBaHKE 3aBUCHMOCTH CKOPOCTH XMMUUeCKOl peakljuy OT BO3JelCTBUS
pa3MMuHbIX (AKTOPOB, UCC/IE/IOBAaHUE 3/IEKTPOIIPOBOHOCTA PACTBOPOB BeIL[eCTB, MPOIiecca AMCCOLMALMA KUCIIOT, Iie/louei u
coneli (BO3MOXKHO HCTO/b30BaHME BU/IEO0 MaTepHasioB), TIPOBeJIeHHEe OIbITOB, W/ITIOCTPUPYIOUIMX TPU3HAKW TPOTeKaHWs
peaknyii HOHHOTO oOMeHa (06pa3oBaHHe OCafiKa, Bbie/ieHHe ra3a, 00pa3oBaHUe BOJbI), OMBITOB, UTFOCTPUPYIOLIVX TTPUMEDBI
OKHCJIUTE/TEHO-BOCCTAHOBUTE/IBHBIX PeaKLUi (TopeHte, peakiui Pa3/ioyKeHus], COeMHeHVsI), paclio3HaBaHWe HeopraHWYecKux
BEIL|eCTB C MOMOIL[BI0 KaueCTBeHHBIX PeaKLMi Ha MOHBI, PellieHre JKCIIepUMeHTaIbHBIX 3a/ad.

HemeTa/uibl M MX COeJUHEHUS

OO611ast XxapakTepucTHKa rasoreHoB. OCODEHHOCTH CTPOEHMsI aTOMOB, XapakKTepHble cTereHu okucieHnus. CTpoeHye U
¢usnyeckre CBOMCTBA TPOCTBIX BeleCTB — TajOreHOB. XUMHUUeckue CBOWCTBAa Ha IpuUMepe xJopa (B3auMoJeicTBHe C
MeTajlJlaMH, HeMeTa/lllaMH, Iienouamu). XiaopoBozaopoa. CosisiHas KUC/IOTa, XUMHUUECKUe CBOMCTBA, MOJyYeHue, TPUMEeHeHHe.
[elicTBre X/10pa 1 XJIOPOBO/[0PO/ia Ha OPraHU3M ueJioBeKa. Ba)kHelIve XI0pU/bl M UX HAXOXK/EHUE B TIPUPOZE.

O61mast xapakTepucTuka 371eMeHToB VIA-rpymnrbel. OcoOeHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEIeHN OKUC/IEHMUSI.
CTpoeHue U (prU3HUeCKHe CBOWCTBA MPOCTBIX BEIIECTB — KUC/IOPOAA U Cephbl. AJIJIOTPONHbIE MOJU(UKALIUKA KUCIOPOJA U CEDBL
XuMuueckue cBodicTBa cepbl. CepoBOIOPOA, CTPOeHWe, (U3MUEeCKHe U XUMHUeCKHe CBoWcCTBAa. OKCHIBI Cepbl Kak
TIPe/ICTaBUTE/IM KUCJIOTHBIX OKCHZIOB. CepHas KUC/IO0Ta, (U3MUECKWe M XUMHUecKHe CBOMCTBa (0OLMe Kak MpeCTaBUTe/Is
KJlacca KHC/IOT U crielipudeckrie). XUMUYECKUe peakiiuy, JeXKallie B OCHOBe MPOMBILIIEHHOTO Crocoba ToyYeHusl CepHOM
KUCJIOTBI. [IpruMeHeHHe cepHOU KUCIOThI. COJTH CepHOM KUC/IOTHI, KaueCTBeHHas peaklys Ha Cy/ibgar-uoH. HaxoxeHue cepel U
eé coefivHeHUU B Tipupoje. XUMHUUECKOe 3arpsisHEeHWe OKpY)Kalolled cpefbl COeJUHEHUAMHU Cepbl (KUCIOTHBIE [OXK/IH,
3arpsisHeHUe BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAIlleHMsl.

O611asi xapakTepucThka 37eMeHToB VA-rpyrmmbl. OcoOeHHOCTH CTPOEHUs aTOMOB, XapaKTePHbIE CTEMEeHH OKUC/IEeHUS.
Asot, pacnipocTpaHeHWe B Tpupojie, (u3nueckue U XUMUYeCcKue CBoicTBa. KpyroBopor a3ora B mpupoje. AMMHUAkK, €ro
¢u3nueckre U XUMUUYeCKHe CBOWCTBA, MosyueHre U ripuMeHeHre. Co/lM aMMOHUS, UX QU3UYeCKUe U XUMHUeCKHe CBOWCTBa,
npumeHeHue. KauyecTBeHHasi peakijyss HAa WOHbI aMMOHHS. A30THasl KUC/IOTa, eé MosydeHWe, GU3MUECKHe U XUMHUECKUe
cBolicTBa (0OIIMe Kak IpeJCTaBUTesNsl Kjacca KUCIOT M crelpiduueckue). Vcrnonb3oBaHWe HUTPAaTOB U COJeld aMMOHUSI B
KauecTBe MUHEPaJIbHBIX y00peHuil. XuMHUeCKoe 3arpsi3HeHHe OKpYKaroliel Cpe/ibl COeTUHEHUSIMU a30Ta (KUCJIOTHBIE TOXKIH,
3arps;3HEHHe BO37yXa, MOUBHI U BOZOEMOB). @ochop, alIoTponHble MoguduKanuu ¢Gocdhopa, GU3NUECKHe U XUMHUECKHE
cBovictBa. Okcup docdopa (V) u docdopHast Kuciora, Gusnueckie U XUMHUUeCKHEe CBONCTBA, ToiaydeHue. VICmonbp3oBaHUe
¢bocdaToB B KauecTBe MUHEPATBHBIX YI0ODEHUIA.

OG61jast XxapakTepucTHKa 31eMeHToB [VA-rpymmbel. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe CTeleHH OKHUC/IeHHS.
Yriepos, anaoTporHbie MOAWGUKALIMK, pacripoCTpaHeHHe B MpUpoZie, (U3MUeCKWe U XUMHUUECKWe CBOMCTBa. AjicopOiusi.
Kpyroeopot yrnepoga B mpupoge. OKCUAbl Yriepoia, WX (GU3MUecKWe W XUMHUUeCKWe CBOMCTBa, AEHCTBHE Ha >KUBbIE
OpraHU3MBbl, MOJIyYeHUE U IPUMEHEHHUE.



JKosoruueckre mnpobsieMbl, CBs3aHHble C OKcuzoM yriepoza (IV), rumoresa ryobanbHOro MOTeIUIEHWs K/IMMATa,
TIAapHUKOBBIN 3 QeKT. YTo/npHas KUCA0Ta U eé coMM, UX (pu3MuUeckre M XMMHMUYeCKHe CBOWCTBA, MOJy4YeHHe U NpUMeHeHHe.
KauecTBeHHast peakijusi Ha KapOoHaT-MOHBI. Vicronb30BaHHe KapOOHATOB B ObITY, MeJWIMHE, ITPOMBILUIEHHOCTH W CeTbCKOM
XO035ICTBe.

IMepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEILECTBAX KaK O COeMHEHUsX yryieposia (MeTaH, 3TaH, ITU/IEH, alleTH/IeH,
9TaHOJ, TJIMLIEPHH, YKCYCHas KUCI0Ta). [Iprpo/iHble NCTOYHHKH YTIeBO0PO/IOB (YTro/b, IPUPOAHBIN Ta3, HeThb), TPOAYKTHI UX
nepepaboTky (6eH3UH), UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH. [TOHSTHE 0 OHUOIOTHUeCKH Ba)KHBIX BEIECTBAX: >KUpaX, Oe/kax,
yT7IeBOJax — U X POJY B )KM3HH uesioBeka. MarepuaibHOe eJMHCTBO OPraHWYeCKHUX ¥ HeOpraHMUeCcKnX CoeIMHeHUH.

Kpemuuii, ero ¢usnyeckie ¥ XMMUUeckve CBOMCTBA, TosyueHHe W npuMeHeHHe. CoeflMHEeHUs] KDeMHMs B TIpUpOZe.
O6ume mnpeacrtaBnennsi o6 okcuze KpemHus (IV) m kKpemHueBod kuciore. CHUIMKaThl, WX MWCIIOJB30BaHHEe B OBbITY, B
MIPOMBILIEHHOCTH. BaykHelIne cTpouTesbHBIE MaTepuasbl: KepaMHKa, CTeK/0, LieMeHT, 0eToH, jkene306eToH. ITpobiemsl
6e30MacHOro MCI0J/IL30BaHMUsI CTPOUTE/IBHBIX MaTepHasIoB B TIOBCEHEBHOM XKI3HM.

Xumuueckuil 3KcnepumeHm:

n3yueHre 00pa3l[0OB HEOPraHWUEeCKUX BeIeCTB, CBOMCTB COJITHOM KHUC/IOTHI, TIPOBe/leHHe KaueCTBEHHBIX peakLUi Ha
XJIODUJ-UOHBl W HaO/MIOZieHHe TIPU3HAKOB WX MPOTeKaHWs, OMbITHI, OTpakawolje ¢U3NUecKhe W XUMUYeCKHe CBOWCTBA
rajioreHoB U WX COeJUHeHHH (BO3MOXKHO HCIIO/NB30BaHME BHEeOMAaTepHanoB), O3HAaKOM/IeHHe ¢ 00pasljamy XJIOpHZOB
(rasoreHN/IOB), O3HAKOMJ/IeHHe C 00pasljaMM cepbl M eé COeJWHEHUSMH (BO3MOXKHO HCIIO/B30BAaHME BHeOMATepHasIoB),
HabsroZleHHe Tporiecca OOYT/IMBAHUSI caXapa ToJ JeHCTBHeM KOHLIEHTPUPOBAaHHOW CepHOW KHCJIOTHI, U3yyeHHe XUMHYEeCKUX
CBOUCTB pa30aB/ieHHOW CepHOU KWCJIOThI, TIPOBEJIEHUE KAUeCTBEHHON peakiy Ha Cynb(haT-uoH U HabJIo/IeHre MpU3HaKa eé
TpOTeKaHUsl, 03HaKOMJIeHHe C (U3NYeCKUMH CBOWCTBaMU a30Ta, ¢ochopa ¥ UX coefrHeHUN (BO3MOXKHO UCITIOJH30BAHKE
BHZIeOMaTepUanoB), obpasuamu a3oTHbIX U (OoCchHOPHBIX yA0OpeHHii, MojyyeHue, cobupaHue, paclio3HABaHHE W HM3ydeHHe
CBOWCTB amMMMaka, IpOBe/leHHe KaueCTBEHHBbIX peakLWii Ha MOH aMMOHUS U (ocdaT-MoH U HU3yueHHe TPU3HAKOB HX
MIpOTeKaHUs1, B3aUMO/lefiCTBIe KOHLIEHTPUPOBAaHHOM a30THOW KHUC/IOTHI C MeZIbI0 (BO3MOXKHO UCII0/Ib30BaHKe BUeOMaTepHanos),
M3ydyeHUe MoJienell KpUCTalIMuecKuX pelIeToK aiaMasa, rpadura, QysuiepeHa, O3HAaKOM/IEHHWE C TIPOLIECCOM  aZcopOLuu
DacTBOPEHHBIX BeIlleCTB aKTHBUPOBAHHLIM YIJIEM K yCTPOMCTBOM IIPOTMBOrasa, INosydyeHue, cobMpaHHe, paclio3HaBaHUe U
V3yueHHe CBOWCTB YTJIEKACJIOTO Tra3a, MpOBe/leHWe KayeCTBeHHBIX peaklUWd Ha KapOOHAaT U CWIMKAaT-MOHbI U U3y4yeHHe
MPYU3HAKOB WX TPOTeKaHWsl, 03HAKOMJIEHHe C TPOAYKLMEeN CHIMKAaTHON IMPOMBIIUIEHHOCTH, pelleHre SKCIepUMeHTa/TbHbIX
3a/iau 1o TeMe «BakHel1re HeMeTa/UTbl U UX COeTUHEeHUsI».

Merta/ibl M MX COeAMHeHUSsI

OO6i11ast XapakTepPUCTUKA XUMUUECKUX 3JIEMEHTOB — META/IJIOB HA OCHOBAHWM UX TMOJIOXKeHUsI B [lepuojuueckoil cucreme
XUMUA4ecKux emeHToB . V. MeHzeneeBa u ctpoeHust aToMOB. CTpoeHHe MeTa/UIoB. MeTa/inueckasi CBSi3b M MeTa/uiiuecKast
KpHUCTa/UTHUecKas peliéTka. J/IeKTPOXUMUUeCKUH psifi HanpskKeHN MeTasuioB. du3nueckie U XUMUUeCKre CBONCTBa MeTasUIOB.
O61mue criocobbl MosTyueHus: MeTa/uIoB. [IOHATHE 0 KOPPO3UM META//IOB, OCHOBHBIE CTIOCOOBI 3alUThI MX OT KOppo3uu. CriiaBbl
(cTanmb, uyTyH, JHOpaFOMUHKH, OPOH3a) ¥ UX IPUMeHeHHe B ObITY U MPOMBILUIEHHOCTH.

[[TenouHble MeTasIbl: HTONOXKeHUe B [lepuoguueckoii cucreMe XuMuueckux 3iaemeHToB [1. V1. MeHpeneeBa, CTpoeHUe UX
aTOMOB, HaXxOXKJeHue B rpupoje. Pusnueckre U XMMUUeCKHe CBOMCTBA (Ha IpUMepe HaTpusl U Kanusi). OKCHUAbl U THAPOKCU/IBI
HaTpus U Kanus. [IprMeHeHue 11]e/I0UHBIX MeTa/IZIOB U UX COeJUHEeHU.

[[TenoyHO3€eMesTbHBIE METa/UIbl MarHUil U KasibLUi: Mono)KeHue B [lepuofnueckoii cucTeMe XMMUUYECKUX 371eMeHTOB /].
W. MeHpeneeBa, CTpoeHHe MX aTOMOB, HaxOXX[eHUe B mpupofe. Pusnyeckve M XUMHUYeCKHe CBOMCTBA MarHus U KasbLus.
BakHel1vie coeiMHeHNs KasTbLYs (OKCH/I, TUAPOKCHZ, COU). JKECTKOCTb BOZIBI M CIIOCOOBI €€ YCTpaHeHWsl.

AmoMmuHui: nonoxkenue B [lepuoguueckol cucreme xuMuueckux sjieMeHToB [I. MI. MeHpgeneeBa, CTpoeHHe aToMa,
HaxoKJeHue B ripupojie. Pusnyeckre U XUMHUYeCKHWe CBOWCTBA afOMUHUS. AMGOTepHbIe CBOMCTBA OKCHZA U TUIPOKCHA
ATFOMUHUS.

JKene3o: monoxxenue B Ilepuoguueckoidl cucTreMe XUMHYecKUx 3meMeHTOB [. V. MeHzeneeBa, CTpoeHUe aroma,
HaxoXxJeHue B npupoje. dusnueckre U XUMUUYECKHe CBOMCTBa yKeye3a. OKCHBI, TUAPOKCUABI U comu kene3a (II) u >kenesa
(II), ux cocrtas, CBONCTBA U MOIyUeHUe.

XumuuecKutl 3kcnepumeHm:

O3HAKOMJIEHHE C 00pa3llaMyd MeTaj/yIOB U CIUIaBOB, UX (PU3NUECKUMU CBOWCTBAMHM, HU3yUeHHe Pe3y/IbTaTOB KOPPO3WU
MeTasiyioB (BO3MOKHO WCIIO/Ib30BaHHE BH/|eOMaTepHasioB), 0COOeHHOCTel B3aMMO/IeHCTBIS OKCH/IAa KajbLIUsl U HAaTpHs C BOZOM
(BO3MOXKHO MCIIO/Ib30BaHUE BH/IeOMaTepHasIoB), UCCIe0BaHHe CBOMCTB )KECTKOM BO/IbI, TIpOLiecca TOpeHHs Jkejie3a B KUC/I0POZe
(BO3MO’KHO MCMO/b30BaHUE BH/eOMaTepUassoB), MPU3HAKOB MPOTeKaHWs] KaueCTBEHHBIX peakLUii Ha MOHBI: MarHus, KajlbLus,
aIIOMHHUSA, 1IUHKa, >xene3a (I1) u xene3a (II1), megu (I1), HaboieHe U OMUCAHKE TIPOLIECCOB OKPAIIMBAHUS [IaMeHH UOHAMHU
HaTpUsi, Kamus U Kanblysl (BO3MOYKHO KCITOJb30BaHKE BUeOMaTepPHUasioB), UCC/eloBaHUe aM(OTePHBIX CBOWCTB TUAPOKCHA
ATFOMUHUS U TUAPOKCH/IA LIMHKA, pellieHre SKCTiepUMeHTaIbHBIX 33/]ad 110 TeMe «BakHelIIie MeTa/lulbl U X COeIUHEHUS».



XuMusA ¥ OKPY)KaroIias cpeja
BemjectBa ¥ Marepuanbl B IIOBCEJHEBHOW J>KM3HU uesioBeKa. be3oracHoe HCIIONb30BaHME BeI|ECTB U XUMHUECKUX

peakiuii B ObITy. [IepBasi MOMOIIb TTPY XMMUYECKUX 0’KOTaX U OTPaB/IEHUSIX.
XuMHUecKoe 3arpsi3HeHUe OKpy»Karollleld cpefibl (TpeZiesibHas JOIMyCTUMas KOHLIeHTpaLus BellecTs, Aanee — [TK).

PoJjib XUMUM B PELIEHUH SKONIOTHYECKHX TIPobieM.

Xumuueckuil 3KcnepumeHm:
usyueHue 06pa3LOB MaTeprasIoB (CTEKIIO, CII/IaBbl META/LIOB, TI0JIMMEPHbIE MaTepUaIbl).

MescnpeomemHble cesi3u
Peanu3anysi MeXXrpeZAMeTHBIX CBsi3el IPU M3yUeHUMM XUMHUM B 9 Kjlacce OCYLeCTBJISIETCS uepe3 HCIIO/Nb30BaHHE Kak

00IMX ecTeCTBEHHO-HAYUHbBIX [TOHSTHUM, TakK M MOHATUH, SIBJISIOIIMXCS CUCTEMHBIMHU [|J151 OTZAE/NbHbIX IIPe/JMEeTOB eCTeCTBEHHO-
Hay4yHOro0 LIMKJIa.

OOG1iyie eCTeCTBEHHO-HAyUHbIe TIOHATUS: HAyuHbIA (DaKT, TUIOTe3a, 3aKOH, TEOPUS], aHa/IU3, CUHTE3, KiacCU(UKaLus,
MePUOJVYHOCTb, HabO/Io/IeHe, SKCIIEPUMEHT, MOJe/MPOBaHUe, W3MepeHHWe, MO/e/b, SBJeHWe, MapHUKOBBIA 3(deKT,
TeXHOJIOTUs], MaTepHUaJIbl.

@dusMka: Marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYK/IW[, W30TOMBl, DPaJUO0aKTUBHOCTb, MOJIEKYJIa,
3/IeKTPUYECKUI 3apsifl, TPOBOJHUKH, TIONYMPOBOJHUKH, JWUSTEKTPUKH, (DOTO3/IEMEHT, BeIlecTBO, Teso, 00BEM, arperatHoe
COCTOSIHME BeIl|ecTBa, Ta3, pacTBOpP, paCTBOPUMOCTb, KpUCTa/l/IM4YecKasl pelléTKa, CIjIaBbl, (pr3nueckre BeJMUYMHBI, eAUHULIbI
V3MepeHNsi, KOCMUUeCcKoe ITPOCTPaHCTBO, TJIaHeThl, 3B83/bl, CosHLe.

Buonorusi:  doTocuHTe3, AbIxaHWe, Ouocdepa, IKOCHCTEMa, MHHepajbHble yA00peHHs, MHKPO3JIeMEeHTH,

MaKpO3JIeMeHTb], TTaTe/bHbIe BeljecTBa.
I'eorpadms: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE MOPO/bI, TI0/IE3HbIE HCKOTIaeMble, TOIJINBO, BOJHbIE PECYPCHL.



IVTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI 110 XMMHWN HA YPOBHE OCHOBHOI'O
OBIIIET'O OBPA30OBAHMA

JINUHOCTHLBIE PE3YJ/IBTATHBI

JIMYHOCTHBIE PEe3y/IbTaThl OCBOEHHs MPOrPaMMbl OCHOBHOTO 0OIero obpa3oBaHMs JOCTUTAIOTCS B Xofe 00yueHus
XUMHMM B e[UHCTBe yueOHOW M BOCIMTATE/NBHOW [IeSTelbHOCTM B COOTBETCTBUM C TPaJULMOHHBIMU DPOCCUHCKUMU
COLIMOKYJIbTYPHBIMH U TyXOBHO-HPABCTBEHHBIMHU L|eHHOCTSIMH, TIPUHATBIMU B 00LIIeCTBe MPAaBU/IaMH U HOPMaMH TTOBE/IEHUS 1
CIOCOOCTBYIOT TIPOLieccaM CaMOTIO3HaHWsI, CAMOPA3BUTHS U COL[AH3aLUK 00yYaroIIUXCs.

JIMYHOCTHBIE pe3yJbTaThl OTPA’KalOT TOTOBHOCTh OOYYAIOI[UXCS DPYKOBOACTBOBATBHCS CHCTEMOW TO3UTHBHBIX
LIeHHOCTHBIX OPHEHTalMi U pacCIVPeHHe OIIbITa AesiTeTbHOCTH Ha e€ OCHOBE, B TOM UKCJIe B UaCTH:

1) DaTPpUOTHYECKOr0 BOCIIUTAHHUSA:

1]leHHOCTHOIO OTHOILEHUs] K OTeYeCTBEHHOMY KYJIbTYDHOMY, MCTOPMUECKOMY M HAyyHOMY Hac/e[ui0, TTOHMMaHHUS
3HaueHWss XMMHUECKOW HayKH B JKU3HM COBPEMEHHOro o0IecTBa, CIIOCOOHOCTH BjafieTh AOCTOBepHOW HHpopmaryeil o
NepeZloBbIX JOCTHKEHHUSX M OTKPBITUSX MHUPOBOW U OTE€UECTBEHHOM XWUMHH, 3aMHTEPeCOBAHHOCTH B HAyYHBIX 3HaHMSX 00
yCTpPOHCTBe MUpa U 00111eCTBa;

2) rpa)k/[aHCKOr0 BOCIIUTAHUS:

Tpe/ICTaB/IEHUs] O COLIMAJBHBIX HOPMax M TMpaBUIaX MEXIAUYHOCTHBIX OTHOILIEHWH B KO/IJIEKTUBE, KOMMYHHUKATHBHOMN
KOMITETEHTHOCTH B OOIIIECTBEHHO TM0JIe3HOH, y4eOHOMCC/Ie[0BaTe/IbCKOM, TBOPUYECKONW W [PYrMX BHAX [JeATebHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOU [ieATebHOCTH TIPH BBITIOTHEHWH yueOHBIX, MO3HABaTebHBIX 3a/a4, BLINOTHEHUH
XUMHWYECKHUX KCIIePUMEHTOB, CO3aHUH yueOHbIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAaHHWIO Y B3aMMOIIOMOILIIY B TIPOLieCce
3TOW yueGHOW [eATesbHOCTH, TOTOBHOCTH OL|eHHUBaTh CBOE IOBeleHWe W TIOCTYIKM CBOWUX TOBapHIeld C MO3WIUU
HPABCTBEHHBIX U [TPaBOBBIX HOPM C YYETOM OCO3HAHUS TIOC/IE[ICTBUM MTOCTYIIKOB;

3) eHHOCTH HAYYHOT'0 MO3HAHHUS!

MHPOBO33peHUeCKHe MpeJCTaB/IeH s O BellleCTBe M XMMHUUYeCKOl peakLjii, COOTBETCTBYIOLIE COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAyKH U COCTaBJISIIOLIYE OCHOBY [/Is1 IOHUMaHKS CYLIJHOCTU HayYHOW KapTUHBI MUPa, Npe/cTaB/ieHust 06 0CHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHSl IPUPOJbI, B3aUMOCBS3X uejoBeKa C IPHUPOJHOM Cpefiol, 0O PO/ XMMHM B IIO3HAaHUM 3THUX
3aKOHOMEpPHOCTeH;

T03HaBaTe/bHbIE MOTHBBI, HAlPAaB/IeHHbIE HA TIOMYUeHWE HOBBIX 3HAHWH MO0 XUMHU, HEOOXOAUMBIE /i 00bACHEHUsS
HabJTFO/JaeMBIX TIPOLIECCOB U SIBJIEHUH, M03HABATEIbHOM, HH(GOPMALIMOHHON M UNTATeIbCKON KY/IbTYPhI, B TOM UKUC/IE HABBLIKOB
CaMOCTOSITeJIBHOH paboOThI C Y4eOHBIMHA TEKCTaMH, CIIPAaBOYHOW JIUTEPATyPOW, JOCTYMHBIMA TEeXHUUYECKHMH Cpe/CTBaMH
WMH(OPMAIMOHHBIX TEXHOJIOTHH;

WHTepecC K 00yUeHUI0 U MO3HAHUIO, JIF0O03HATETbHOCTh, TOTOBHOCTh U CMIOCOOHOCTh K CaM0O0Opa30BaHMUI0, TIPOEKTHOH
Y UCCTIeZloBaTeIbCKOH JesATe/IbHOCTH, K 0CO3HaHHOMY BLIOODY HarpaB/ieHHOCTH U YPOBHsI 00yueHUs B Ja/bHelIeM;

4) hbopmMupoBaHUs KyJIbTYPbI 3/[0POBbS:

OCO3HaHWe LI€EHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha 370pOBBIA 00pa3
JKU3HW, OCO3HaHHe TIOC/eACTBUI M HeNpHsTHe BpeAHBbIX IpUBBIUEK (YrIOTpeOseHUs ankorossi, HapKOTHMKOB, KypeHHs),
HeoOxoauMoCTH cobuitofieHHsT TpaBusl Ge30macHOCTH MpU o0OpallieHHd C XUMUYeCKUMM BelljeCTBaMM B ObITYy M peasibHOMN
JKU3HY;

5) TPy/10BOr0 BOCIIUTAHHUSA:

WHTEpeC K TPAKTHUECKOMY H3YUeHHIO TIPoeccHil U TpyZa paslMuHOTO POjia, YBaKEHWE K TPYAY U pe3y/ibTaTaM
TPYJOBOH [esTeNbHOCTH, B TOM YHUCJIe HAa OCHOBE TMPUMEHEHWs TPEeJMETHBIX 3HAaHWU MO XWMHU, OCO3HAHHBIA BBHIOOP
VH[VBU/IyalbHOM TPAaeKTOPHH TMPOJO/DKEHUsS] 00pa3oBaHUsl C YUYETOM JIMUHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMMH,
00LIeCTBEHHBIX MHTEPECOB W TOTpeOHOCTel, yCHelmHoW mpohecCHOHANTBHON [eaTeTbHOCTH W Pa3BUTUS HEOOXOJUMBIX
YMEHHUH, TOTOBHOCTh a/IaliTUPOBATELCS B MPOGECCHOHATBHOU Cpefe;

6) 9K0/1I0rHYeCcKOro BOCIUTAHHA:

9KOJIOTUYECKHU Liesiecoobpa3Hoe OTHOLIEHWE K MPUpPOoJe Kak UCTOUHHKY JKM3HU Ha 3eMsie, OCHOBE eé CYLeCTBOBaHMs,
TOHMMaHUe LIeHHOCTH 3ZJ0poBOro U 6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOILEHHe K COOCTBeHHOMY (pH3HUeCKOMY U
TMICHXUUECKOMY 3[J0POBbIO, OCO3HaHHe LieHHOCTH cobmofieHrs ipaBu Ge30racHOro moBefieHust py paboTe ¢ BelljecTBaMy, a
TaK)Xe B CUTyaLUsIX, YTPOXKAIOIUX 3/J0POBbI0 U KU3HU JTIOJeH;

CII0OCOOHOCTU TIPUMEHSTh 3HaHHUS, TI0JIy4YaeMble [1PY W3yUYeHUH XUMUY, [JIs PellieHus 3a/iay, CBSI3aHHBIX C OKpY»Karoljei
NIPUPOZIHOI Cpefioi, [J1sl TIOBBILIEHNST YPOBHS SKOJIOTMUeCKOi KY/IbTYpPhl, 0CO3HAHUSA I7106a/bHOTO XapakTepa SKOJI0THUeCKUX
nipobJieM U TiyTell UX pelleHus] OCPeICTBOM METO/J0B XUMHUH, SKOJIOTHUECKOT0 MBIIIJIEHHS], YMEHUSI PYKOBO/ICTBOBATLCS UM B
TM03HaBaTe/bHOW, KOMMYHUKAaTUBHOM U COLIMATbHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IBTATHBI

B cocraBe MeTanpeAMeTHBIX Pe3y/IbTaTOB BBIAENSIOT 3HAUMMBIE 1711 (OPMUPOBaHUS MUPOBO33DEHHUs OOIIeHayUHbIe
TOHATHS (3aKOH, TeOpWsi, IPUHLIWII, THUTIOTe3a, GaKT, CHUCTeMa, TIPOLIeCC, SKCIIePUMEHT U JJPYToe.), KOTOpPble UCIONB3YIOTCS B
eCTeCTBeHHO-HayUHbIX Y4eOHBIX TMpeJMeTax M TIO3BOJIIFOT HA OCHOBe 3HaHWN W3 3TUX MpeaMeToB (OPMHPOBATh
Tpe/ICTaB/ieHHe O 1IeJIOCTHOM HayuyHOW KapTHMHE MHpa, U YHUBepCa/ibHble yueOHble JelcTBUsi (TI03HABATesIbHEIE,
KOMMYHUKAaTHBHbIe, Ppery/siTUBHBIE), KOTOpble obecrieunBaroT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSITE/TBHOMY
IVIAaHUPOBAHHUIO U OCYIIIeCTBIeHUIO yueOHOM esiTeTbHOCTH.



ITo3naBaTenbHbIE yHuBepca/jibHbIe y‘—leﬁHble [[eﬁCTBl/lﬂ

Ba3oBbie Tornyeckue feicTBUA:

YMeHHsI WCITI0/Ib30BaTh TIPUEMBI JIOTUUECKOTO MBILIUIEHNS] TIPU OCBOEHWM 3HAHUM: PAcKphIBaTh CMBICT XUMHAYeCKUX
TIOHATHH (BBIZE/STh UX XapaKTepHbIe PU3HAKH, YCTAHAB/INBATh B3aUMOCBSI3b C IPYTUMH MTOHSTUSMH ), UCTI0/Ib30BATh TTOHSTHS
I7isi OOBSCHEHUS] OTJE/bHBIX (DAKTOB M SIBJIEHWM, BLIOMPATh OCHOBAHUS W KPUTEPUU [Is1 KJACCU(MUKALMA XUMHUUECKUX
BeIleCTB M XUMHUUYECKHUX DeakLWi, YCTaHaB/IMBAaTh NMPUYNHHO-C/IE[CTBEHHBIE CBSI3M MEXAY OOBeKTaMM H3yueHHs, CTPOWTb
JIOTWYecKue paccy>kaeHus (MHAYKTUBHEBIE, e [yKTHBHBIE, I10 aHAJIOTHH), [|e/1aTh BBIBOJBI U 3aK/TIOUYeHHS;

yMeHHe MPUMEHSTh B MPOLIecce MO3HAHWS MOHATHS (TIpeJMeTHbIe W MeTarpeZMeTHbIe), CUMBOIMUeCKHe (3HaKOBBIE)
MOJIe/Id, WCIO/ib3yeMble B XHMMWH, TpeoOpa3oBBIBATh LIMPOKO MpPUMEHseMble B XUMHMH MOJe/bHble TIpeJCTaB/eHus —
XUMHUUECKHUN 3HAK (CUMBOJI 3/IeMEHTa), XUMHUecKasi (JopMy/ia U ypaBHEHHEe XMMHUUECKOW Peakldu — MpU pelieHuu yueGHo-
TN03HaBaTeNbHBIX 3a/jau, C YIETOM 3TUX MOJeJIbHBIX NPe/CTaBlIeHHH BBISB/IATE U XapaKTepU30BaTh CyllleCTBeHHbIe ITPHU3HAKU
M3ydyaeMbIX OOBEKTOB — XMMHUECKHX BeIeCTB M XUMUUECKUX peaKLHd, BBIB/ATH OOIjfe 3aKOHOMEpPHOCTH, NMPHUMHHO-
C/le/ICTBEHHbIE CBSI3U U IIPOTUBOPEUMS B U3yUyaeMbIX MPOL|eCcCax U sSBIeHHUSX.

ba3oBbIe Hcc/1ei0BaTe/IbCKHE AeHCTBHA:

yMeHHe WCII0J/1b30BaTh MOCTaB/eHHbIe BOMPOCHI B KaueCTBe MHCTPYMEHTA M03HaHUs, a TakKXKe B KaueCTBe OCHOBBI [I/Is
(hOpMHUPOBaHUS TUITOTE3HI T10 TTPOBEPKe MTPaBUIBHOCTU BBICKA3bIBAEMBIX CYIK/IE€HHIA;

rnpuobpeTeHre OMbiTa MO TJIAHUPOBAHWIO, OPraHU3aliud U TIPOBEIEHHMI0 YUYEHHUUECKMX HSKCTIIEPUMEHTOB, YMEHHe
Hab/I0aTh 3a XO/I0M TPOLIeCCa, CaMOCTOSITE/IbHO MTPOTHO3MPOBATh €ro pe3ysibTat, PopMy/IMpoBaTh 0600IEHNUsS ¥ BHIBOABI 10
pe3y/ibTaTam MpoBeIEHHOI0 OTIbITA, MCC/Ie/JOBAHUs, COCTAB/ISATh OTUET O MPO/ie/IaHHOM paborTe.

PaboTa c uadopmarueii:

yMeHHe BBIOMpaTh, aHATM3UPOBATbh U WHTEPIIPETHPOBATh MH(OPMALIMIO PA3/IUYHBIX BUAOB U (OPM IpeJCTaBIeHUS,
TM0JIyUaeMyl0 M3 PasHbIX MCTOYHHMKOB (Hay4HO-TIOMYJIsApHas JUTepaTypa XMMUUECKOTO COJep)KaHus, CIIPaBOUHbIE MOCOOWS,
pecypchbl VIHTepHeTa), KpUTHYECKHU OL{eHHBAaTh IPOTUBOPEUKBYIO U HEZOCTOBEPHYIO HH(OPMALHIO;

yMeHHe NPUMEHSTh Pa3/IMUHble METO/bI U 3alPOCHI TIPY TTOWCKe U 0T60pe WH(OPMALK U COOTBETCTBYIOIMX JaHHBIX,
HeoOXOIMMBIX [I/is1 BBIMOJIHEHUS] yueOHBIX U MO3HABATeNbHBIX 33/iau OMpee/IEHHOTO THIMA, MPUOOpeTeHHe OMbITa B 00/1aCTU
UCIO/Tb30BaHUsl MH(OPMAalMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBJaZieHHe KyJbTypOH aKTUBHOIO WCIIO/Ib30BAHUS
Pa3IMUHBIX TOWUCKOBBIX CHCTEM, CAMOCTOSTEJIBHO BBIOMPaTh ONTUMAbHYIO (OPMY Tpe/CcTaB/ieHdss WH(OpMaluud |
WITIOCTPUPOBATh  pelllaeMble 3a/jlaull  HECJIOKHBIMH  CXeMaMH, [JvarpaMMamy, JpyrUMH QopMamu rpaduku W UX
KOMOHWHAIUsIMUY;

yMeHHe WCI0/Ib30BaTh U AHATM3UPOBATh B TIPOLiecce yueOHOW M WCC/Ie[0BaTebCKON NeATeNbHOCTH UH(OPMALIMIO O
B/IMSTHUM TIPOMBILUIEHHOCTH, CeTbCKOTO X03SIMCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKpY KaloLlei TIPUPOJHOM cpefbl.

KoMMyHHMKaTHBHbIe YHHBepCaIbHbIe yueOHbIe JeliCTBUSA:

yMeHUsl 33/jaBaTh BOIIPOCHI (B XOZle Auanora u (Man) AUCKYCCHX) TI0 CYILLecTBY 00Cy»K7aeMoil TeMbl, (OpMyIMPOBATh
CBOM IIpeJi/IOKeHNSI OTHOCUTE/IBHO BBINOIHEHHS MPe/|/I0XKeHHO 3a/auy;

YMeHHs TIpeJiCTaB/IATh [10/IyUeHHble pe3y/bTaThl [I03HaBaTe/JbHON AesTeNbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTax;
JleniaTh [IPe3eHTaLMI0 Pe3y/IbTaToB BhIIO/IHEHUS XMMUYeCKOro KcIiepruMeHTa (1abopaTopHOro OIlbiTa, 1abopaTopHOM paboThl
IO UCCJIe[JOBAaHNIO CBOWCTB BeljeCTB, yueOHOro MpoeKTa);

yMeHHUs1 yueGHOrO COTpYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW T[O3HABAaTeJbHOW W HCC/Ie[0BATETbCKON
JeATe/IbHOCTH TIPY pellleHVH BO3HHUKAIOIIMX Mpo0JeM Ha OCHOBe yuéTa OOLIMX WMHTEPeCOB W COTJIaCOBAaHUS MO3ULIWH
(obcyxpeHusi, 0OMeH MHEHHUSIMH, «MO3TOBbIe IUTYPMbI», KOOPAHUHALMSI COBMECTHBIX JeHCTBUM, OTpefie/ieHre KPUTEPHEB TI0
OL[eHKe KaueCTBa BBITIOIHEHHOM paboThI U pyTHe).

Pery/iATHBHbBIe YHUBepCaIbHbIe YueOHbIe JeliCTBUSA:

yYMeHHe CaMOCTOSITEeJbHO ONpefesaTh Liefd [esTeJbHOCTH, IUIaHUPOBaTh, OCYILIECTB/SITb, KOHTPOIHUPOBaTb U TIPU
HeoOXOZMMOCTH KOPPEKTHUPOBAaTh CBOIO JIesITE/IbHOCTh, BbIOMpaTh Hanbosiee 3¢hdeKTHBHBIE CIIOCOOBI pelleHHs] yueOHBIX U
TNI03HaBaTe/lbHbIX 33/jay, CaMOCTOSITE/IBHO COCTAB/IATh WM KOPPEKTHPOBATh IPeAJIOKEHHBIM alnropuTM JelcTBUil mpu
BBITIOJIHEHUH 33/JaHUH € YUETOM II0/Iy4eHHs] HOBBIX 3HaHHH 00 M3yuaeMbIX 0ObeKTax — BellleCTBaX U peakliusiX, OLeHUBATh
COOTBETCTBUE TIIOJIYUEHHOTO pe3y/bTaTa 3asBJEHHON 1ie/Id, yMEeHHe WCI0/Mb30BaTh W AHAJU3UPOBATh KOHTEKCTHI,
nipe/jjiaraeMble B YCJIOBUH 3aJaHU.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe mpeAMeTHBIX pe3yJbTaTOB ITI0 OCBOEHHIO O00s3aTeNIbHOTO COZIEpPKaHWs, YCTaHOBJIEHHOIO JaHHOM
(enepabHOI paboueld MPOrpaMMOH, BBIZIEJISIFOT: OCBOEHHBIE 00YJarOLMMICS HayuHble 3HaHWs, YMEHHS U CIIOCOOB! 1eliCTBUI,
crienuuyeckre s TpeJMeTHOH o6macti «XUMHsi», BUZBI [IeSTeJBHOCTU TI0 TIOyUEHHWIO HOBOTO 3HAHUS, ero
VHTepIrpeTaLy, 1peobpa30BaHUI0 U IPUMEHEHHIO B Pa3/IMYHBIX YUeOHBIX U HOBLIX CHUTYalWsX.



K xoH1ly 00yueHusi B 8 Kacce rpefiMeTHbIe pe3y/IbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpaKaTb CPOPMHUPOBAHHOCTD Y
00yUaroIUXCsl yMEHHUH:

PaCKpbIBaTh CMBICTT OCHOBHBIX XMMHUUECKUX TIOHATHI: aTOM, MOJIEKYJa, XUMUUeCKHI 3/IEMeHT, TIPOCTOE BELeCTBO,
CTIOXKHOE BeITeCTBO, CMech (OfHOpPOJHAasi W HEOJHOPOJHAas), BAJEHTHOCTb, OTHOCHTEe/bHAsi aTOMHas |
MOJIEKY/IIPHAsE Macca, KOJTMUeCTBO BeIIeCTBa, MOJIb, MOJIIpHAs Macca, MacCoBast JJOJIsT XUMHUUECKOTO 37IEMEHTA B
COeIMHEHUH, MOJISIPHbIM 00BEM, OKCHJ, KHUCI0Ta, OCHOBaHWE, COJib, 3JIEKTPOOTPULIATE/ILHOCTh, CTEleHb
OKUCJ/IeHWsI, XUMHUecKas peakiusi, KIaCCU(MUKAIMs peaki[i: peakl[ih COeNVHEHUs, peakI[UM Ppa3JoKeHUs,
peakiuy 3aMellieHus], peakiui oOMeHa, 9K30- U SH[0TEepMHUECKHe peakij|uu, TeryioBod 3(hGeKT peakiyu, sifipo
aToMa, 3JIeKTPOHHBIN C/I0W aTOMa, aTOMHasi OpOUTAa/Ib, PA/UYC aTOMa, XMMUUEeCKast CBSI3b, MOJISIPHAst U HeroJIsipHast
KOBAJIEHTHAasl CBs3b, WOHHAs CBsI3b, WOH, KAaTWOH, aHWOH, DacTBOpP, MaccoBasi [0/l BelecTBa (TPOL|eHTHast
KOHIIeHTpAL[}s1) B PAaCTBOPE;

WTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHSTUNA W TIPUMEHSITh 3TU TOHSITUS TIPU OIMHUCAHUM
BEIIIeCTB U WX TIpeBpalleHu;

WCII0/Tb30BaTh XUMHUUECKYIO CUMBOJIMKY ZJIs1 COCTaBJIeHUs1 GOpMYyT BEL|eCTB U YPaBHEHUH XMMUUECKUX PeaKLvii;
orpeie/ssiTh Ba/JIEHTHOCTb ATOMOB 3/IEMEHTOB B OWHAPHBIX COEAWHEHMSX, CTEleHb OKUC/IEHUS 3/IEMEHTOB B
OWHApHBIX COEAVHEHUSX, TIPUHA/IEKHOCTh BEIIeCTB K OmNpe/ie/IEHHOMY K/IacCy COeIWHEHUH Mo (GopMysiaM, BT
XUMHUUECKOU CBsI3U (KOBa/JIeHTHAsl U MOHHAsT) B HEOPTaHUUECKUX COeJUHEHUSX;

pacKphIBaTh CMBICT Ilepuoanueckoro 3akoHa 1. V1. MeH/ieneeBa: IeMOHCTPUPOBAaTh MOHUMaHKe TIEPHUOIUUECKON
3aBUCUMOCTH CBOWCTB XUMHWUECKUX 3JIEMEHTOB OT UX TI0JIoKeHUs B Ileprofndeckoil crcTeMe, 3aKOHOB
COXpaHeHUs MaCChI BeI[eCTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHHs], 3aKoHa ABOTaJpo;
OTMCHIBATH U XapaKTepu3oBaTh TabinuHyto Gopmy Ieproauueckoli CUCTEMbI XUMUUECKUX 3/IEMEHTOB: pa3/inuaTh
TIOHSITUS «TJIaBHAs moArpynmna (A-rpymnmna)» U «mnobouHas noarpymnmna (B-rpymnmna)», Majbie U G0JbIINE TIEPUO/BI,
COOTHOCHTH 0D03HAUeHHSs], KOTOPbIe UMEIOTCst B Tabsmile «[leprioguueckast CCTeEMa XUMUUECKHX 3yiemMeHToB /1. .
MeHzeneeBa» C UAC/IOBBIMU XapaKTEPUCTUKAMK CTPOEHUsI aTOMOB XUMHUECKUX 37IEMEHTOB (COCTaB U 3apsf, sipa,
o0I1ee YKCI0 IEKTPOHOB U Pacrpe/ie/ieHUe UX T 3/IEKTPOHHBIM CJI0SIM);

K/IacCU(UIMPOBaTh XMMHUUECKHE 3JIEMeHThl, HeOpraHW4ecKue BeIleCTBa, XMMHYeCKHWe peakiuu (10 Yuciay |
COCTaBY yUaCTBYIOIIUX B PeakIUH BelleCTB, 10 TeTVIOBOMY 3G deKTy);

XapaKTepH30BaTh (OMMCHIBATh) OOIMe XUMHUECKHEe CBOKMCTBA BEIECTB PA3/MUHBIX K/IAaCCOB, TOJTBEPKAast
OrUCcaHue TIPUMePaMH MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIH;

TIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBHCHMOCTH OT MX KAaUueCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHUS
XUMHWUECKUX TIPeBPAIlleHri B Pa3/INUHbIX YCIOBUSIX;

BLIUNCJIATE OTHOCUTENBHYI0 MOJIEKY/ISIPHYE0 W MOJIIPHYIO MacChl BeI[eCTB, MAacCOBYIO [IOJIF0 XUMHYECKOTO
3/IeMeHTa TI0 (popmysie coeJUHEHUs], MAaCCOBYIO [IO/TIO0 BEIL[eCTBA B PACTBOPE, TIPOBO/UTH PACUETHI M0 YPAaBHEHUIO
XUMHUUECKOW peakiiy;

MIPUMEHSITh OCHOBHBIE OMEpAalMy MbIC/IUTEIBHOM JeATeIbHOCTH — aHaiu3 W CUHTe3, CpaBHeHue, 0000leHue,
CUCTeMaTH3aLui0, KIaCCU(UKAIWIO, BBISIBIEHUE TPUUUHHO-CJIEICTBEHHBIX CBsi3ell — /ISl WM3yueHUs CBOMCTB
BEIIeCTB ¥ XUMHUYECKUX PpeaKlWi, eCcTeCTBeHHO-Hay4Hble MeTOZAbI T03HaHWs — HabmoJeHue, W3MepeHUe,
MO/le/IMpOBaHue, SKCIIePUMEeHT (peasbHbIM U MBIC/IEHHBIH);

C/1eIoBaTh MpaBU/IaM T0JIb30BaHUSI XUMHUECKOH MOCy/10H 1 1abopaTopHbIM 000py/J0BaHNEeM, a TakKKe TpaBUIaM
oOpalrieHus C Bel[eCTBaMH B COOTBETCTBUU C WHCTPYKLUSMH TIO0 BBITIOJTHEHHIO J1a00OpPATOPHBIX XUMHUECKUX
OTBITOB 0 TIO/lyUeHHWI0 W COOMpaHHIO ra3000pasHBIX BelecTB (BOJOPOAA W KHCIOpPO/ad), TPUrOTOB/IEHUIO
PaCTBOPOB C OIpee/IEHHON MaCCOBOM Ji0/ieli paCTBOPEHHOTO BeINeCTBa, TVIAHUPOBATh U MPOBOUTH XUMUUECKHE
9KCTIepUMEHTHI TI0 PACIIO3HABAHWIO PacTBOPOB Irlejiouel W KHC/IOT C TIOMOIbI0 WHAWKATOPOB (JIAKMYC,
therHondTaneNH, METUIOPAHX U [JPyTHe).

K koH1ly 00yueHus B 9 K/1acce mpeMeTHbIE Pe3y/IbTaThl HA 6a30BOM YPOBHE [JOJDKHBI OTPAXKATh CHOPMHUPOBAHHOCTD Y
00yyYaroIIuXCsl YMEHUIA:

PacKpBIBaTh CMBICTT OCHOBHBIX XMMHUECKHX IOHSTHM: XUMHUECKHH 3/IeMeHT, aTOM, MOJIEKy/a, HOH, KaTHOH,
aHHOH, IIPOCTOE BeIeCTBO, CJIOKHOE BeIleCTBO, BaJIEHTHOCTb, 3/eKTPOOTPHULIATEeNbHOCTh, CTeleHb OKHC/IeHWs,
XUMHUYecKass peakLiys, XMMHUUeckKas CBsi3b, TEIUIOBOM 3(@deKT peakuuy, MOJb, MOJSPHBI 00BEM, pacTBop,
3/IeKTPOJIUTHI, He3/eKTPOJIUTHL, 3/IeKTPOJIUTHYecKas: AWCCOLMAls, peakldd HOHHOrOo oOMeHa, KaTajiu3arop,
XUMHUEeCKoe paBHOBecue, oOpaTvMble M HeoOpaTHIMble peak[iM, OKHC/IUTEe/TbHO-BOCCTAHOBUTE/bHBIE peaKLvH,
OKHC/IATe/b, BOCCTAHOBUTEJb, OKUC/IEHHE M BOCCTAHOB/IEHWE, a/yIOTPONus, amM(OoTepHOCTb, XMMHUUeCcKasi CBS3b
(KoBajIeHTHasl, MOHHAs, MeTa/UIM4ecKas), KpUCTa/uIMueckasl pDelléTKa, KOpPpPO3Ms MeTasUIoB, CIaBbl, CKOPOCTb
XUMHYeCKOHN peakLiuH, TpejiesibHO JjorycTrMast KoHLeHTparwst [1/]K BerrjecTBa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUYECKHX TOHSATUNA W TIPUMEHSITb 3TU TIOHSATHS TIPY OIMCAHUH
BeIIeCTB U X TIPeBpaIl[eHNI;



WCII0/Tb30BaTh XMMHUECKYI0 CUMBOJIMKY ZJIsi COCTaBJIeHuUs1 GOpMYyT BEL|eCTB U YPaBHEHUH XMMUUECKUX PeaKLvii;
OTIpe/ie/ISITh BaJIEHTHOCTb M CTeleHb OKWUCJIEHUsS XUMUYEeCKHUX 3JIeMEHTOB B COEJIWHEHUsIX pPa3jIMuHOro COCTaBa,
TIPYUHA/IJIE)KHOCTb BEILECTB K ONpe/e/IEHHOMY KJacCy COeJWHeHWH To ¢opMysaM, BUJ XUMHUYECKOW CBs3U
(KoBasileHTHasl, MOHHasl, MeTa/UTHUeCKast) B HeOPraHWYeCKUX COeJVHEHUsIX, 3apsi/, MOHA 110 XUMUYeCKoW (opmyie,
XapakTep Cpefbl B BOJHBIX pacTBOpax HeOPraHWYeCKWX COeAVHEHWH, THI KPUCTA/UIMYeCKOW peIméTKH
KOHKDETHOT'O BellleCTBa;

packKpbIBaTh cMbIcs [leproguueckoro 3akoHa /. YI. MeHzeneeBa 1 [eMOHCTPHUPOBATh €ro MOHUMaHKe: OMHCHIBATh
U XapakTepu30BaTh TabmuuHyto ¢opmy [leproguueckoil CUCTeMbI XMMHUECKUX 3JIEMEHTOB: pa3/iduaTth MOHATHS
«ryaBHasi moAarpymnmna (A-rpymma)» u  «mnobounasi moxarpynma (B-rpymma)», Manble W OoJbliKMe TePUo/b,
COOTHOCUTh 0003HAueHUsl, KOTOPble HMMEIOTCS B TEPUOJUUECKOM Tabjuile, C UMC/IOBBIMU XapaKTepUCTUKAMHU
CTPOEHMsI AaTOMOB XUMUYECKUX 37IEMEHTOB (COCTaB M 3apsifi sipa, 00lijee UYHC/IO 37IeKTPOHOB U pacrpe/iesieHre ux
T0 3/IEKTPOHHBIM C/I0SIM), 00BSICHATH 0011[1e 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3/IEMEHTOB U UX COeJJUHEHUIH
B TIpe/iesiaX MaJjbIX MePHUO/IOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

K/IaCCU(UIMPOBaTh XMMHUUECKHME 3JIEMEHThI, HeOpraHW4yecKue BeIeCTBa, XMMHUYeCKHe peakiuu (10 Yuciay |
COCTaBy Y4YacCTBYHOILIMX B peaKLUM BeIIeCTB, MO TerioBoMy 3(deKTy, 1Mo W3MeHeHWI0 CTereHell OKWC/IeHUs
XUMHUYECKHUX 37IEMEHTOB);

XapakKTepu30BaTh (OMUCHIBATh) OOLIME U CreludUUecKie XUMUUYECKHe CBOMCTBA MPOCTBIX U CJIOXKHBIX BEILECTB,
TIOATBEP)K/lasi OIMMCaHWe TIpMepaMM MOJIEKY/ISIPHBIX M HMOHHBIX YDaBHEHHH COOTBETCTBYIOIIMX XHUMHUYeCKHX
Ppeaxwyii;

COCTaB/ISATh YPaBHEHUS 3/eKTPOJIUTUYECKON AMCCOLMALM KHC/IOT, Ie/loueil M CoJle, MoJiHble ¥ COKpaléHHbIe
YpaBHEHUs] Peaki[iii MOHHOrO OOMeHa, YpaBHEHHWsI peakiivi, MOJTBEP)KAAIOIIUX CYIIeCTBOBAHHE TeHEeTHUYEeCKOU
CBSI3U MEXK/Ty BellleCTBAMU Pa3/TIUUHbBIX K/IACCOB;

PaCKpbIBaTh CYIIHOCTh OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX PEaKIWH TMOCPeACTBOM COCTAB/EHUS 3JIEKTPOHHOTO
GaaHca 3THUX peakLi;

MPOTHO3UPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUs, BO3MOXXHOCTH TPOTEKAHUS] XUMHUUYECKHUX
TIpeBpallleHni B Pa3/IMUHbIX YC/IOBUSIX;

BBIUMC/IATE OTHOCHUTEJBHYH) MOJIEKY/ISIDHYIO W MOJIIDHYIO MacChl BeILeCTB, MAacCOBYIO /IOJIF0 XUMHYeCKOTO
371leMeHTa TI0 (hopmyrie coeJIHEHMsI, MAaCCOBYIO JIOJTIO BeIL|eCTBA B PAaCTBOPE, TIPOBO/IUTL PACUETHI TI0 YPaBHEHHUIO
XUMHYeCKON peakLuH;

cob/oaTh TIpaBU/IA TMOJIb30BAaHKsl XUMHUECKOW MOCYZIOM M 71abopaToOpHBIM 000pPYZOBaHWEM, a TaKXKe TpaBHIa
obpallleHHsi C BeIIeCTBAMH B COOTBETCTBUM C WHCTPYKLMSIMH TIO BBLINOJIHEHHIO J1aOOPaTOPHBIX XUMHYECKUX
OTTBITOB IO MOJTYUeHHI0 U COOMPaHHUIO ra3000pa3HbIX BeleCcTB (AMMUaKa U yT/IeKUC/IOro rasa);

MPOBO/IUTh PEAKIVH, TO/TBEPXK/IAOIINe KAaUeCTBEHHbIM COCTAB PA3/IMUHBIX BEIECTB: PAclio3HaBaTh OIMBITHBIM
MyTEM XJIOpU/-, OpOMU/I-, MOAU-, KapOoHaT-, pocdaT-, cunukat-, Cyabdat-, TUAPOKCU-UOHBI, KATHOHBI AMMOHMSI
Y MOHBI U3yUYeHHbIX META/IJIOB, TIPUCYTCTBYIOII[HE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIeCTB;

MIPUMEHSITh OCHOBHBIE OMEpaly MbIC/IUTEBHOM JeATebHOCTH — aHaiW3 W CUHTe3, CpaBHeHue, 0000leHue,
CUCTeMaTHU3aL1Io, BbISIB/IEHE TIPUUUHHO-C/Ie/ICTBEHHBIX CBSI3€H — [/l U3yUeHUs] CBOMCTB BEIeCTB U XUMHUUECKHX
peakiuii, eCTeCTBEHHO-HAayYHble MeTO/bl M03HaHUs — HaOJIIofieHre, U3MepeHe, MO/Ie/TUPOBaHKe, SKCIIePUMEHT
(peanbHbBIN ¥ MBICTIEHHBIH).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KoinyecTrBo yacos
No HaumeHoBaHMe pa3je/ioB U TeM OnekTpoHHbIe (udpoBbIe)
KontposibHel | IIpakTHuecKu
n/n NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE PeCypChI
e paboTbI e paboTbl
Paspen 1. IlepBoHayanbHbIe XUMHUYeCKHe IIOHATHA
Xumust — Ba)kHasi 00/1aCTh
. bubmmoreka IIOK
1.1 eCTeCTBO3HAHMSA U MPaKTUUeCKOU 5 2
https://m.edsoo.ru/7f41837¢
JlesATe/IbHOCTH YesioBeKa
bubnmoreka LIOK
1.2 BemecTBa 1 XviMrMueckue peakLiiu 15 1 1
https://m.edsoo.ru/7f41837c
Wtoro no pa3peny 20
Pa3pen 2. BaxxHelilue npe/CcTaBUuTe/Id HEOPraHUYeCKHUX BellecTB
51 Bo3ayx. Kucnopog,. ITousitue 06 6 bubmmoreka LIOK
' OKCHUZax https://m.edsoo.ru/7f41837c
29 Bopopopa.Ilonsitve o kuciorax v 8 1 bubmmoreka LIOK
' COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. ITonsitie 06 . 1 1 Bubmoreka IIOK
' OCHOBAaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCChl HEOPraHUUeCKUX 1 1 1 Bubmioreka LIOK
' CcoeIMHEeHMI https://m.edsoo.ru/7f41837¢
Wtoro no pa3peny 30

Pa3pgen 3. Ilepuoanueckuii 3akoH u [lepuoguueckasi cucreMa xumuueckKux 3ieMeHToB [I. V1. MenjeneeBa. CTpoeHue aTOMOB.

Xyumuueckas CBsizb. OKHC/IMTE/TbHO-BOCCTAHOBUTE/IbHBIE pPeaKiumu

3.1 [Teproanueckuii 3aKOH U

7

bubmioTeka [IOK




[Teproguueckas cucrema
XAMUYeCKuX 3emMeHToB /1. U.
MenpeneeBa. CTpoeHHe aToMa

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

39 Xumunyeckasi cBsizb. OKUC/IUTETBHO- 8 bubmmoreka LIOK
' BOCCTAHOBUTe/IbHbIE peaKIiu https://m.edsoo.ru/7f41837c
bubmmoreka IIOK
Wroro no paspeny 15 https://m.edsoo.ru/7f41837¢c
bubmmoreka IIOK
Pe3epBHOe Bpemsi 3
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KV/IACC

KommuecTBo yacoB JJIeKTPOHHBIE
HaumveHoBaHMe pa3/e/ioB U TeM (udposBbie)
Ne n/m KoHTpo/bH ITpakTHYecK
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
ble padoThI ue padoTseI
pecypchl
Pa3pen 1. BejecTtBo 1 XuMnuuyeckue peaknum
11 [ToBTOpEHMe U yrybieHre 3HAaHUH c 1 0 Bbubmoteka LIOK
’ OCHOBHBIX Pas/ie/ioB Kypca 8 Kmacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 0 0 bubmoteka LIOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLaLYs. 3 1 1 bubmoreka IIOK
’ Xumuyeckue peakliuu B pacTBopax https://m.edsoo.ru/7f41a636
Wroro nio pasgeny 17
Pazpen 2. HemeTa/uibl M UX COeiUHEHMS
21 OO0r11ast xapaKTepUCTHKA XUMAYECKUX 4 0 1 bubmoteka LIOK
’ s1eMeHTOB VIIA-rpymrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKa XMMUYECKIX
. bubnuoreka IIOK
2.2 sneMeHTOB VIA-rpymmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COeJJMHeHUsI
OO0111ast XxapaKTeprUCTHKAa XMMUYEeCKIX Bu6 1OK
nbnoreka
2.3 3/ieMeHTOB VA-rpymnmnsl. A30T, (pocdop U Ux 7 0 1
Py bocdop https://m.edsoo.ru/7f41a636
COeIMHeHUst
OO0111ast XapaKTepUCTUKa XUMUUECKUX
bubmoreka [IOK
2.4 371eMeHTOB [VA-rpyrnel. Yriepoa u 8 1 2
. https://m.edsoo.1u/7f41a636
KPEeMHHUU U UX COeIMHeHUsI




Nroro nio pa3geny

25

Paszpen 3. MeTa//ibl U HX COeIMHEHHA

3.1 OO01Me CBOMCTBA MeTaslIOB 4 Brbmorexa LIOK
https://m.edsoo.ru/7f41a636
3.2 BakHelillve MeTasibl ¥ UX COeJUHEHUS 16 Brbmorexa LOK
https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpyxawouias cpeja
bubmmoreka IIOK
4.1 BelijectBa 1 MaTepuabl B )KU3HU Yel0OBeKa 3
https://m.edsoo.1u/7f41a636
Wtoro no pa3peny 3
bubnuoreka IIOK
PesepBHOe Bpemst 3
https://m.edsoo.1u/7f41a636
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68







ITIOYPOYHOE IVNIAHNPOBAHUE

8 KJIACC
Ko/muecTBo yacos JJIEKTPOHHbIe
No ara udposbie
Tema ypoka Kontpon IIpakTHuye A uugp
n/n Bcero bHbBIE CKHue Hu3ydyeHus 06pa3OBaTeanme
padoThI padoThI pecypchbl

1 IIpeamet xumuu. Pojib XMUMUM B )KU3HU 1 0 0 Bbubnuoreka LIOK
yeJioBeKa. Tesa v BellleCcTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c

bubmmoreka IIOK

2 HonTie 0 MeTOzax MOSHAHMS B XiMHL 1 0 0 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Mpaktrueckas pabota Ne 1 «IIpaBuma paboThI

3 B /1abopaTopyu ¥ pUéMbI 00paltieHus ¢ 1 0 1 Brbmaoreka HOK

paTop P pam 11.09.2023 | https:/m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000pY/J0BaHHUEM»

4 Yuctele BewjecTBa 1 cMecH. Crioco0bl 1 0 0 Bubmoreka IIOK
pasfiefieHusi cMecen 13.09.2023 | https://m.edsoo.rw/ff0d26ca
[Tpaktuueckast pabora Ne 2 «Pa3znenenuve

5 cMeceli (Ha mpUMepe OUMCTKH TTIOBapeHHOU 1 0 1 Brbmorexa IIOK

PHMEP P 18.09.2023 | https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka IIOK

6 /ATOMBI 1 MOJIEKY /LI 1 0 0 20.09.2023 | https:/m.edsoo.ru/ff0d2a6c

7 XUMHUUeCKHe 3/1eMeHTbl. 3HaKu (CUMBOJIbI) 1 0 0 bubmmoreka IIOK
XUMUUYECKHX 37IEMEHTOB 25.09.2023 | https:/m.edsoo.ru/ff0d2be8

bubmmoreka IIOK

8 [IpocTele v cnoxHbIe BelecTsa 1 0 0 97.09.2023 | https:/m.edsoo.ru/ff0d2a6c

bubmoTeka 1IOK

J AATOMHO-MO/IEKyIPHO® yeHHe 1 0 0 02.10.2023 | hittps://m.edsoo.ru/ff0d2d50

10 3aKOH IOCTOSIHCTBA COCTaBa BellleCTB. 1 0 0 Bbubmoreka ITIOK




Xumuueckasi popmysia. BaseHTHOCTh aTOMOB

04.10.2023 | hittps://m.edsoo.ru/ff0d2eae
XUMUYECKUX 3JIeMEeHTOB
1 OTtHOCHUTe/IbHas aTOMHas mMacca. Bubmioreka IIOK
OTHOCHUTe/IbHAs MOJIeKYJ/IIpHas Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
1 MaccoBast o151 XMMHAUYeCKOr 0 3/1IeMeHTa B bubmmoreka LIOK
COeTMHEeHUU 11.10.2023 | https:/m.edsoo.ru/ff0d350c
13 KosnuectBo Bewjectsa. Mosib. MosisipHas bubmmoreka IIOK
macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 KonTponbHast pabota Nel o Teme «BeitijectBa bubmmoreka IIOK
1 XUMHAUYECKUE PeakLin» 18.10.2023 | https://m.edsoo.ru/ff0d4290
15 dusnyeckre U XUMUUECKHe SIBJIEHUS. bubmmoreka LIOK
XUmuryeckasi peakus 23.10.2023 | https:/m.edsoo.ru/ff0d37fa
16 [Ipu3Haky U yC10BUS NPOTEKAHUS bubmmoreka LIOK
XUMHUUECKUX peakLUi 25.10.2023 | https:/m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHeHHs MaCChl BeleCTB. bubmoreka IIOK
XHWMUUeCKUe YpaBHeHUs 13.11.2023 | https://m.edsoo.ru/ff0d3b88
18 BrrurciieHus: KoyiiuecTBa, MacChl BellleCTBa bubmmoreka IIOK
10 YPaBHEHUSIM XUMHUUECKUX peakLui 15.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukaiyss XuMuueckux peakiiyim
19 (coenuHeHus1, pa3noXKeHYs], 3aMeLeHUsT Bubnmoreka LOK
Al » P ) m ’ 20.11.2023 | https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — yUYéHBII-
20 sHUMK/IoTIeAucT. O6o0IIeHue U Brbmoreka LOK
H AMCT. U:,l 22.11.2023 | https:/m.edsoo.ru/ff0d40c4
cucTeMaTtv3anus 3HaHUU
Bo3nyx — cmecs rasos. CocraB Bo3zyxa.
21 Kucnopog — snemeHT U IpoCcTOe BelecTBo Bub/morexa LOK
PoA P B . 27.11.2023 | https:/m.edsoo.ru/ff0d448e

O30H




®du3rueckre U XMMHUUeCcKHe CBOMCTBA

22 KUC/Iopo/ia (peakiiui OKHUC/IeHHs], TOPeHue) Bu6morexa LIOK
poda \peart 10D ' 29.11.2023 | hittps:/m.edsoo.ru/ff0d4614
ITonsiTe 06 oKCHaax
Crioco6nl To/TyueHust KUC/I0po/ia B
23 nabopaTopyHU 1 TTPOMBIIIIEHHOCTH Bubmiorexa LIOK
PaTop P ) 04.12.2023 | https://m.edsoo.ru/ff0d497a
IIpumeneHue Kucaoposa
TerioBoit 3 PeKT XUMUUeCKoN peakiuu,
24 MIOHSATHE O TEPMOXHUMHYECKOM yYpaBHEHUH Bubmorexa LOK
P P ’ 06.12.2023 | https://m.edsoo.ru/ff0d4790
9K30- U IHAOTEPMUUECKUX PeaKIUAX
Tonnmgo (He( Tk, yroyib U MeTaH).
25 3arpsisHeHH’e BO3/lyXa, ClIoCOObI ero Bubmorexa LIOK
P AYXS, 11.12.2023 | htips://m.edsoo.ru/ff0d4c4a
ripe/IOTBpalljeHUst
IMpakTtrueckast pabora Ne 3 110 Teme
26 «ITonyuenue 1 cobMpaHue KMCIOPOa Bubmmorexa LIOK
y o P POAZ, 13.12.2023 | https://m.edsoo.ru/ff0d4ae2
H3yueHHe ero CBOWCTB»
57 KonTponbHast pabota Ne2 1o Teme bubmmoreka IIOK
«Kucnopoa. Bogopon. Bona» 18.12.2023 | https:/m.edsoo.ru/ff0d6342
)8 Bogopo, — 3/1eMeHT U TTPOCTOe BeljeCTBO. Bubmorexa LIOK
Haxoxxgenuve B nmpupoje 20.12.2023 | https:/m.edsoo.ru/ff0d4dd0
79 du3nueckre ¥ XUMUUeCKHe CBOMCTBA Bubmoreka LIOK
Bogopoaa. [IpumeHneHue Bogopoja 25.12.2023 | https:/m.edsoo.ru/ff0d4dd0
30 Crioco0ObI 1o/TyueHHst BOZIOpO/ia B bubmoTeka 1IOK
nabopaTopuu 27.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabora Ne 4 110 Teme
31 «ITonyueHue u cobrpaHue BOJOpPOZa Bubmmorexa LIOK
Y . P AOPOAZ, 10.01.2024 | https://m.edsoo.ru/ff0d4f42
H3yueHHe ero CBOWCTB»
32 IToHsATHE 0 KMC/IOTaX U COJISIX Bubmmorexa LIOK
15.01.2024 | https://m.edsoo.ru/ff0d50d2




Bubmioreka IIOK

33 MonspHbIli 00b6M ra3oB. 3aKoH ABOrazpo
P aap 17.01.2024 | https://m.edsoo.ru/ff0d542e
Berunciienust 00b€Ma, KOJTMUeCTBa BeIecTBa
34 rasa I10 ero U3BeCTHOMY KOJ/INUeCTB Bubmiorexa LJOK
N y Y 22.01.2024 | https://m.edsoo.ru/ff0d55a0
BeIIleCcTBa WK 00bEMY
BorunciieHusi 00bEMOB T'a30B 110 YPaBHEHUIO

35 eaKLIMU Ha OCHOBEe 3aKOHA 00BEMHBIX Bubmiorexa LJOK
peaihy o 24.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIeHUHN ra30B

36 dusnyeckre U XUMHUUeCKre CBOMCTBA BObI Bubmiorexa [JOK

A 20.01.2024 | https://m.edsoo.n/Ff0d587a
. bubmoTeka [IOK
37 CocraB ocHoBaHuH. [ToHATHE 00 MHAUKATOPAX
A P 31.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. HacklilljeHHbIE 1
38 HeHaChIIIIeHHbIe pacTBOPLI. MaccoBast 1071 Bubmiorexa [JOK
B P pEL A 05.02.2024 | https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
ITpakTtuueckast pabora Ne 5 110 Teme
39 «IIpurorosyieHre pacTBOPOB C OIpee16HHON Bubmiorexa LIOK
P N o P P pea 07.02.2024 | https:/m.edsoo.ru/ff0d5eba
MaCCOBOM Ji0J1el PaCTBOPEHHOTO BellleCTBa»

40 OKCI/I,E[I:IZ COCTaB, KJ'IaCCI/ICl)I/IKaI_[I/IH, BuomuoTeka ]_[OK
HOMEHKJ/IaTypa 12.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHue U XUMHUeCKHe CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTepHbBIX Bubmmorexa [IOK

’ P 14.02.2024 | https://m.edsoo.ru/ff0d664e
OKCH/IOB

4 OcHOBaHUsI: COCTaB, K/1acCU(PUKaLys, Bu6moreka IJOK
HOMEeHK/1aTypa 19.02.2024 | https://m.edsoo.rw/ff0d67ca

43 [TonyueHue u XMHUeCcKre CBOMCTBA Bubnuoreka IJOK
OCHOBaHUI 21.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucrnotsl: cocTaB, Kinaccudukariys, bubmmoreka IIOK




HOMEeHK/1aTypa 26.02.2024 | https:/m.edsoo.ru/ff0dfee2
. bubmmoreka LIOK
45 ITonyueHue 1 XUMHUUECKUE CBOUCTBA KUCIOT
28.02.2024 | https:/m.edsoo.ru/ff0dfee2
46 Conu (cpegHue): HOMEHK/IATypa, CIIOCOObI Bubmioreka LIOK
To/TyueHusl, XUMUYeCcKre CBONCTBa 04.03.2024 | https://m.edsoo.ru/00ad9474
[MTpaktrueckast pabota Ne 6. PerieHue
47 9KCIIepUMEeHTAa/TbHBIX 3a/lau 10 TeMe Bubmioreka LIOK
«OCHOBHBI€ KJIaCChl HEOPraHUYeCKux 06.03.2024 | https://m.edsoo.ru/00ad9b7c
CcoeZIMHEeHUM»
48 'eHeTnyeckasi CBA3b MeXy K1acCaMu bubmoTeka 1IOK
HeopraHuueCcKux CoeMHeHU 11.03.2024 | https://m.edsoo.ru/00ad9a50
. bubmoTeka 1IOK
49 O06o006111eHMe ¥ CCTeMaTH3alys 3HaHUH
H " 13.03.2024 | https://m.edsoo.ru/00ad9cb2
50 KonTponbHast paboTa Ne3 1o Teme "OcCHOBHbIE Bubmoreka IIOK
KJIaCChbl HEOpraHWYeCKHUX CoeIMHeHUN" 18.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIaCCUPUKAIUU
51 XMMHUYECKUX 3/1eMeHTOB. [ToHsATHe O rpymnmnax Bubmorexa LOK
' 20.03.2024 | https://m.edsoo.ru/00ad9ffa
CXO/IHBIX 37IEMEHTOB
[Tepyuonnueckuii 3akoH u [lepuoanueckas
Bubmioreka IIOK
52 cucTeMa XUMHUYeCcKux 3/1eMeHToB /1. 1.
01.04.2024 | https://m.edsoo.ru/00ada52¢c
MengeneeBa
53 [Tepuoppl, rpynmel, NOATPYIIIIbI Bubmiorexa LIOK
’ ’ 03.04.2024 | https://m.edsoo.ru/00ada52¢c
54 Crtpoenne atomoB. CoCTaB aTOMHBIX Si7jep. Bubmoteka IIOK
M3oToms! 08.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/I0UEK aTOMOB
. bubmmoreka IIOK
55 sneMmeHTOB [leproguueckoit cuctemsl [. U.
10.04.2024 | https://m.edsoo.ru/00ada6bc

MengeneeBa




XapaKTepI/ICTI/IKa XUMHUUYECKOr'o 3/ieMeHTa I10

N bubmmoreka LIOK
56 ero 1oJiokeHuto B [leproguueckoii cucteme
15.04.2024 | https://m.edsoo.ru/00ada824
. Y. Menpeneesa
57 KontposnbHast pabota Ned 1o Teme «CTpoeHue Bubmoreka IIOK
aroMa. XrMHUUeCKasl CBSI3b» 17.04.2024 | https://m.edsoo.ru/00adb486
3nauenue [Teproanueckoro 3akoHa Jjis
bubnuoreka LIOK
58 pasBUTUA HAYKU U NpakTUKU. [1. U.
o 22.04.2024 | https://m.edsoo.ru/00ada96e
MeHpeneeB — yuéHbIl, Melaror ¥ rpakJaHuH
59 OJIeKTPOOTPULIATEe/IbBHOCTh aTOMOB bubmmoreka IIOK
XUMHUYECKHUX 3/1eMeHTOB 24.04.2024 | https://m.edsoo.ru/00adaab8
Bubmioreka IIOK
60 WoHHas1 xuMrJeckKasi CBsI3b
29.04.2024 | https://m.edsoo.ru/00adac34
bubmoTeka 1IOK
61 KoBaneHTHasl rosisipHasi XUMUA4YecKasi CBsI3b
06.05.2024 | https://m.edsoo.ru/00adaab8
62 KoBaneHTHast HenoJisipHasi XUMHAUeCKasi CBSI3b Bubmmorexa [IOK
08.05.2024 | https://m.edsoo.ru/00adaab9
Bubmoreka IIOK
63 CreneHb OKHCIEHUS
13.05.2024 | https://m.edsoo.ru/00adae28
bubmoTeka [IOK
64 OKuCIMTeTbHO-BOCCTAHOBUTE/IbHbBIE PeaKLur
15.05.2024 | https://m.edsoo.ru/00adb076
bubmmoreka IIOK
65 Oxkuc/UTe/ I U BOCCTaHOBUTETA
20.05.2024 | https://m.edsoo.ru/00adb076
66 Pe3epeHbiit ypok. Ob606I1IEHHE U bubmmoreka IIOK
CcUCTeMaTH3al[ys 3HaHUI 22.05.2024 | https://m.edsoo.ru/00adb33c
67 Pe3epBHbIit ypok. O600IIIeHNE 1 Bubmorexa LIOK
crCTeMaTH3al[ysl 3HaHUM 27.05.2024 | https://m.edsoo.ru/00ad9cb2




68 Pe3epBHbIit ypok. O600IIeHNE 1 1 bubmmoreka LIOK
crCTeMaTH3al[ysl 3HaHUM 29.05.2024 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KV/IACC

Ko/muecTBo yacos JJIeKTPOHHEIE
No arTa u(pposbie
Tema ypoka Kourponn | Tlpaktuuec | [ uugp
n/n Bcero HbIe Kue HU3yuyeHus 06pa3OBaTEJ'IbeIe
padoThI padoThI pecypchbl
[Tepropgnuecknii 3akoH. Ileproanueckas
1 CcrCTemMa XUMHYeCKuXx j1emeHToB [I. U 1 0 0 Brbmorexa LIOK
T 04.09.2023 | https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTU B M3MeHEeHHH CBOMCTB
2 XMMUUYECKHX 37IEMEHTOB MePBbIX TPEX 1 0 0 Bubmiorexa [JOK
P P 06.09.2023 | https:/m.edsoo.ru/00adb6b6
Tepro/IOB
3 Knaccudukanys 1 HoMeHK/IaTypa 1 0 0 bubmoreka IIOK
HeopraHWyeCKUXx BelleCTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
KontpospHast pabota Nel 1o Teme
4 «[ToBTOpEHUE U yrybeHre 3HaHUM 1 1 0
P Y 13.09.2023
OCHOBHBIX pa3/esioB Kypca 8 Kiacca»
5 Buzibl XMrUUeCcKoU CBSI3U U TUTTbI 1 0 0 bubmmoreka LIOK
KPUCTa/UIMYeCKUX PeLIéToK 18.09.2023 | https://m.edsoo.ru/00adbac6
5 Knaccudukariys XuMUuuecKrux peakuyi 1o 1 0 0 bubmiorteka LJOK
pas/MyHbIM [pU3HaKaM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUECKOM
7 eakuu. [IoHATHE O TOMOI'eHHBIX U 1 0 0 Brbmoreka LIOK
peaKtii. 25.09.2023 | hitps:/m.edsoo.ru/00adbe9a
reTepOreHHbIX PeakLUsIX
[ToHsiTME O XMMHUUECKOM PaBHOBECHU.
3 @®aKTOopbl, BIUAIOLME HAa CKOPOCTh 1 0 0 bubmmoreka IIOK
XUMHUYECKON peakiiy U TI0/I0KeH e 27.09.2023 | https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS




OKuUCAUTe/IbHO-BOCCTaHOBUTE/IbLHBIE

bubmoreka LIOK

9
peakiuu 02.10.2023 | https://m.edsoo.ru/00adcade

10 Teopust 3/1eKTPOTUTUUECKOW JUCCOLUALWH. Bubmmoreka LIOK
CwibHble U c/1abble 37IeKTPOTATHI 04.10.2023 | https://m.edsoo.ru/00adcd68

11 HoHHbBIe ypaBHEeHUS peaKIii Bubmiorexa LIOK

yp peat 09.10.2023 | https://m.edsoo.ru/00add448
XuMHu4eckre CBOHMCTBA KHUC/IOT U
12 OCHOBaHMH B CBETe MpeCTaB/IeHUH 00 Bubmiorexa LIOK
o . 11.10.2023 | https://m.edsoo.ru/00add5d8
3/1eKTPOJIMTUUECKOM AUCCOLUALIUU
XuMHnueckre CBOMCTBA COJIEH B CBeTe
13 Tpe/ICTaB/IeHuI 00 3/IeKTPOIUTUUECKOMH Bubmiorexa LIOK
PeA P 16.10.2023 | hittps://m.edsoo.ru/00add8b2
JICcoLualiu
14 IToHsTHE O TUAPOJIM3E COJIeH Bubmiorexa LIOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
. bubmoreka IIOK
15 OO0600611IeH1e U CUCTeMaTH3al[ysl 3SHaHUI
H i 23.10.2023 | https://m.edsoo.ru/00addd12

16 [TpakTrueckast pabota Ne 1. «PereHue bubmmoreka IIOK
3KCTIepUMEeHTaTbHBIX 3a/au» 25.10.2023 | https://m.edsoo.ru/00addbfa
KonTponbHas pabota Ne2 110 Teme

17 «DNEeKTPOIUTHYeCKast IUCCOoLaIUs Bubmiorexa LIOK

P A HAGHIE 30.10.2023 | https://m.edsoo.ru/00addec0
XyMUUecKue peakijuu B paCTBOpax»

18 OO0111as XapaKTepPUCTUKA raJloreHoB. Bu6muoreka IIOK
XuMHUUeCcKue CBOMCTBA Ha ITPUMepe X/10pa 13.11.2023 | https:/m.edsoo.ru/00addfe2
Xnoposogopog. CossiHas KUC/IOTa,

19 XUMHUECKHE CBOMCTBA, IOTydeHUe Bubmiorexa LIOK

’ y ’ 15.11.2023 | https://m.edsoo.ru/00ade104
TpUMeHeHue

20 [MpakTuyeckas pabora Ne 2 1o Teme bubmoreka IIOK

«[TomyueHvie COnsTHON KUC/IOTBI, U3yUeHHe 20.11.2023 | https://m.edsoo.ru/00ade348




e6 CBOUCTB»

Brruncnenus mo YPaBHEHUAM XUMHWYECKUX

21 eakLMii, ec/ii OJIVH 13 PeareHToB JaH B Bubmiorexa LIOK
peaknuy, ik p A 22.11.2023 | https://m.edsoo.ru/00ade488
U30BITKE
2 OO0111ast XapakTeprCTHKa 371eMeHTOB VIA- Bubmoreka LIOK
TPYIIIIBI 27.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MoU(bUKALIUN CEPHI.
23 HaxoyxneHue cepnl U eé coeiIMHeHUH B Bubmorexa LIOK
A P fL 29.11.2023 | https://m.edsoo.ru/00ade64a
npupoge. XuMHUuYecKre CBOKWCTBA Cepbl
24 CepoBoziopo/i, CTpoeHue, (husnyeckre 1 bubmoreka IIOK
XHUMHMUYECKHe CBONCTBA 04.12.2023 | hitps://m.edsoo.ru/00ade802
Okcugp! cepbl. CepHasi KUC/IOTa,
25 (bu3myeckre ¥ XUMUYeCcKre CBONCTBA Brbmiorexa LIOK
’ 06.12.2023 | https://m.edsoo.ru/00adea28
MpYMeHeHHe
XuUMHUUecKre peakiyy, Jekalljie B OCHOBe
TIPOMBIIIJIEHHOT'O CITOCO0a MOJTyUeHHUs
26 CEepHOM KHMCIOThI. XUMHUUYeCKoe Bubmiorexa LIOK
P . o 11.12.2023 | https://m.edsoo.ru/00adec8a
3arpsi3HeHUe OKpY Karollei cpe/ibl
COeJJMHEHUSIMU Cepbl
57 BbiuncieHre MacCOBOM [J0/IU BbIXO/1a bubnuoreka LIOK
MPOAYKTA peakLyu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKa 371eMeHTOB VA-
)8 rpynmsl. A30T, pacripoCTpaHeHue B bubnuoreka LIOK
npupoje, ¢hrsrnyeckre U XUuMUUecKue 18.12.2023 | https://m.edsoo.ru/00adeea6
CBOMCTBa
79 AMMHaK, ero ¢pusnueckre U1 XuMuJeckue bubmiorteka LJOK
CBOMCTBA, TIOJIyYeHue U NpYMeHeHHe 20.12.2023 | https://m.edsoo.ru/00adf004
30 [TpakTrueckast pabora Ne 3 110 Teme bubmoteka LJOK




«HO]’Iy‘-IEHI/Ie dMMHdKa, U3yUeHHe ero

o 25.12.2023 | https://m.edsoo.ru/00adf180
CBOUCTB»
KontpospHast pabota Ne3 o Teme
31 «BakHel1111e HeMeTaslJIbl U UX Enbrmorexa LIOK
27.12.2023 | https://m.edsoo.ru/00ae0el8
COoeIMHEeHUS»

1 A30THasi KUC/IOTa, eé (hu3nueckue u bubnuoreka LIOK
XHMMUUYeCKHe CBOMCTBa 10.01.2024 | https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U CoJiel

33 aMMOHMUS B KaueCTBe MUHepaslbHbIX bubmioreka LJOK
yaobpenuii. XuMudeckoe 3arpsi3HeHre 15.01.2024 | https://m.edsoo.ru/00adf518
OKPY’Karolllel cpefibl COeIJMHEeHUSIMU a30Ta
®ocdop. Okcug bocdopa (V) u

34 tbocdopHas kKucnorta, pusnueckue U Bubmiorexa [JOK

P . 17.01.2024 | https://m.edsoo.ru/00adf68a
XUMUUeCKUe CBOMCTBA, MoJyyeHre
Wcrionb3oBanue (ochaToB B KauecTBe
35 MHUHepaJIbHBIX y00peHui. 3arpsisHeHe Bubmaorexa HOK
P . YAODP . P 22.01.2024 | https://m.edsoo.ru/00adfc20
TIPUPO/IHOM cpejibl hocdhaTaMu

36 Yrnepog, pacripocTpaHeHue B IpUpo/Je, bubmoteka LIOK
(bu3myeckre U XUMUYeCcKre CBONCTBA 24.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaeposa, ux usnueckue u

37 XUMHYEeCKHe CBOMCTBA. DKOJIOTMYecKre bubmoreka LIOK
1po6ieMbl, CBsI3aHHbIE C OKCUIOM 29.01.2024 | https://m.edsoo.ru/00adfebe
yriepozga (IV)

38 YrosibHast KUCI0Ta U €€ COu Bubmorexa LIOK

31.01.2024 | https://m.edsoo.ru/00ae006¢
[MpakTryeckas pabora Ne 4 o Teme
39 "[lonyueHvie yryieKMC/I0ro rasa Bubmiorexa HOK
Y Y . 05.02.2024 | https://m.edsoo.ru/00ae027e

KauecTBeHHasi peakiiysi Ha KapboHaT-HoH"




HepBOHa‘-IaJ'IbHBIe TIOHSITHS 00

bubmoreka LIOK
40 OpraHUYeCcKHX BelleCcTBax Kak O
07.02.2024 | https:/m.edsoo.ru/00ae054e
COeIMHeHUsIX yriiepoa
. bubmoreka LIOK
41 KpemHuti u ero coenuHenus
12.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. PerieHne

42 9KCIEePUMEHTAJIbHBIX 3aZlay M0 Teme bubmoreka IIOK
«BakHelie HeMeTa/Ibl U UX 14.02.2024 | https://m.edsoo.ru/00ae0bf2
COeIMHeHUs»

OO0111ast XxapaKTepUCTUKa XMMUYEeCKUX

43 3/71eMeHTOB — MeTa/lJIoOB. MeTanivueckas Bu6moreka LIOK
CBsI3b U MeTa/yInyecKasi Kpucraiifueckas 19.02.2024 | https://m.edsoo.ru/00ae103e
peléTka. Pusnyeckue CBOKMCTBA METAIIOB
XuUMHUUecKre CBOMCTBA MeTasl/IOB.

N N bubmoteka LJOK
44 O/IeKTPOXUMUUECKUH PsiJi HalIpSDKeHUH
21.02.2024 | https:/m.edsoo.ru/00ae1156
MeTaJ/lyIoB
OO01Me criocobbl TOTyUeHUs METaJUIOB.

45 CniaBbl. BbrunciieHus o0 ypaBHeHUsIM Bu6nuoreka IIOK
XUMHUUECKUX peakLUi, ecyid OJIMH U3 26.02.2024 | https://m.edsoo.ru/00ae1156
peareHTOB COZIeP>KUT TIpUMeCcH

bubmoteka LJOK
46 IToHATHE 0 KOPPO3UU MeTasl/IoB
28.02.2024 | https://m.edsoo.ru/00ael1278
47 [[le1oyHbIE MeTaTBI Bubmorexa LIOK
04.03.2024 | https://m.edsoo.ru/00ae14bh2
bubmioreka LJOK
48 OKCHUBI U TUAPOKCUIBI HATPUS U KaTust
i i A P 06.03.2024 | https://m.edsoo.ru/00ae14b2

49 [ITeiouHO3eMesIbHBIE MeTa/UIbl — KabLIUM U Bubmmoreka LIOK

MarHui 11.03.2024 | hitps://m.edsoo.ru/00ael15e8




bubmoreka IIOK

>0 BaiHeHILINE COCAMHEHMS KaTb LA 13.03.2024 | https://m.edsoo.ru/00ae15e8
£1 KontponbHast paborta Ne4 110 Teme
«BakHeuIIMe MeTa/l/ibl U UX COeIMHEHUsI» 18.03.2024
52 006006 %
oO11leHMe ¥ cUCTeMaTH3alys 3HaHU! 50.03.2024
53 JKécTKoCTh BOJIBI M1 CITOCOOBI eé bubnuoreka LIOK
yCTpaHeHUst 01.04.2024 | https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 110 TeMe
54 "JKECTKOCTb BOALI 1 MeTOLI eé Bubmiorexa LIOK
8 A 03.04.2024 | https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubnoreka IIOK
55 ATTOMHHIH 08.04.2024 | hitps:/m.edsoo.ru/00aelc64
c6 AmMdoTepHbIe CBOICTBa OKCHU/A U bubnuoreka LIOK
TUAPOKCHUIA 10.04.2024 | hitps:/m.edsoo.ru/00aelc64
bubmioreka LJOK
57 7Keneso 15.04.2024 | https://m.edsoo.ru/00ae1d86
58 Oxkcuppl, rupoKcubl U conu xxenesa (II) u bubmiorteka LJOK
»kesesa (IIT) 17.04.2024 | hitps://m.edsoo.ru/00ae35e6
59 O6o61eHre U cucTemMaTr3ayst 3HaHUN 22 04.2024
[MpakTrueckast pabota Ne 7. Perienue
60 JKCIIePUMEHTAaJIbHBIX 3a/ay 110 Teme Brbmiorexa [JOK
P . A 24.04.2024 | https://m.edsoo.ru/00ae3de8
«BaxkHe1mme MeTalIbl U UX COeUHEHUS»
61 BrlurciieHus 110 ypaBHeHUSM XUMHAYeCKUX bubmoreka IIOK
peakLii, eC/iu OJIMH W3 peareHTOB /1aH B 29.04.2024 | https:/m.edsoo.ru/00ae1750

130BITKE WIN COZAEP>KUT TIPUMECH.
BbIurcieH!s MacCOBOM /101 BbIXO/a




MIPOAYKTa peakLyuu

62 O0600611eHre ¥ cCTeMaTH3alvs 3HaHUH 1 03.04.2024
63 BelllecTBa 1 MaTeprasibl B IOBCeIHEBHOM 1 bubmoreka IIOK
>KHW3HU UeJioBeKa 08.04.2024 | https://m.edsoo.ru/00ae3f50
64 XyMHUecKoe 3arpsisHeHHe OKpYrKarolieh 1 bubmoreka LIOK
cpe/ibl 10.04.2024 | https:/m.edsoo.ru/00ae4270
65 Posib XMMUU B pellieHruH K0JIOTHUeCKUX 1 bubnuoreka LIOK
npo6iem 15.05.2024 | hitps://m.edsoo.ru/00ae4270
bubmioreka LJOK
66 Konrposmnas pabora. MTorosas. 1 20.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIi ypok. O600I11IeHHEe U 1 bubmmoreka LIOK
cucTeMaTr3alusi 3HaHUM 22.05.2024 | https://m.edsoo.ru/00adb33c
68 Pe3sepBHbIil ypok. O606111eHIE 1 1 bubnmoreka LIOK
cHCTeMaTH3allysl 3HaHUM 27.05.2024 | https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 8 knacc/ I'abpuensH O.C., OctpoymoB U.T"., Cnagkos C.A.,
AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBertjeHre»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnagkos C.A.,
AxtmoHepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHye»
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peam3arusi-tpeboBannii-®I"OC-0cHOBHOT0-00111er0-06pa3oBaHusl. -

Metoauueckoe-miocobue-ais-yuutess.pdf

METOJUYECKUE MATEPUAJIBI 11 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypPOBEHb.-
Peanu3anusi-tpeboBanuii-®I"OC-ocHOBHOT0-00111er0-06pa3oBaHusl. -

Metoauueckoe-riocobue-ais-yuuntess.pdf

IMIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






