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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs COCTaBJI€HA HA OCHOBE
TpeOOBaHUN K pe3ylibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTelIbHOM MporpaMmbl OCHOBHOTO OOIIEro
obpazoBanusi, npeacraBieHHbix B PI'OC OO0, a Taxke Ha ocHOBe (henepanbHOM pabodel mporpaMmmbl
BOCIIUTAHMS U C Y4ETOM KOHLEMIUU MpenojiaBaHus y4yeOHOro mpeamera «XuMHs» B 00pa30BaTEIbHBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMma mo xumuM Aa€T MpeAcTaBICHUE O LENAX, oOmei cTpaTerun 0oO0y4eHus, BOCIUTAHUS U
pasBUTHs OOYYAIOIIMXCS CPEACTBAMH YYE€OHOTO MpEeAMEeTa, YCTaHABIMBAET O00S3aTeNbHOE MPEIMETHOE
coliepKaHue, MPEAYyCMATPUBAET PACIPEEICHUE €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO pasjeiaM U
T€MaM T[porpamMMmbl [0 XHMHH, OIPEIENSIET KOJWYECTBEHHbIE W KayeCTBEHHBIE XapaKTEPUCTUKU
CoZlepKaHUs, PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh M3YYEHHS XUMHHM C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOIo IpoIecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroImmxcs,
oIpezensieT BO3MOKHOCTH IpeAMeTa JJis pealu3alud TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON IMPOrpaMMBl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHHWMA K
pe3ynbrataM OOy4YeHHs] XMMHH Ha YPOBHE Ileliel H3ydeHHs MpeAMeTa M OCHOBHBIX BHUIOB Yy4eOHO-
MO3HABATEIBHOM JESITETPHOCTH 00YYarOIIErocs o OCBOCHUIO y4eOHOTO COIepKaHMs.

3HaHWe XMMHU CIYXXHT OCHOBOM i (OPMUPOBAHHUS MHPOBO33PEHHUs OOYydalolIErocs, ero
MPEJICTAaBICHU O MaTepualbHOM €AUHCTBE MHpPA, BAXKHYIO pPOJb WrparoT (OpMUPYEMBIE XUMHUEH
MIPEJICTABJICHHS O B3aMMOIPEBPAIICHHUSIX YHEPTUU M 00 IBOJIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUs
JI00ANBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM, MUIIEBOU U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH JUIsl camMopa3BUTUA M (OPMUPOBAHMS KYJIBTYpPbI
JMYHOCTH, €€ o011ei 1 QyHKIIMOHATBbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00Yydaroluxcs, HaBBIKOB
UX CaMOCTOSITEJIbHOM Y4eOHOM JesTeNbHOCTH, SKCHEPUMEHTANbHBIX U MCCIIEI0BAaTEIbCKUX YMEHUH,
HEOOXO/MMBIX KakK B [IOBCEIHEBHOMN >KU3HHU, TaK U B IPOPECCUOHATBHON J1eTeTbHOCTH;

3HAKOMUT CO CNEUU(PUKONW HAYYHOI'O MBIIUICHHUS, 3aKJaJbIBA€T OCHOBBI ILIEJIOCTHOTO B3IJIsfa Ha
€IMHCTBO TPUPOABI U YEJOBEKa, SIBJIAETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHUHM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

CocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAYUHBIM 3HAHHAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlaHHBIE HampaBieHUs B OOYYEHHH XHMHUHU O00ECleYMBAIOTCS CIEeUU(UKON conepkaHHus yueOHOro
npenMeTa, KOTOPBIN SIBJISIETCS MeNaroru4ecky aJalnTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKu XUMHH Ha
OIIpeAEIEHHOM dTarne €€ pa3BUTHS.

Kypc xumMunm Ha ypoBHE OCHOBHOTrO o00mero oOpa3oBaHUSI OpPUEHTUPOBAH Ha OCBOCHHE
O0y4aroIMMHUCS CHCTEMbl TE€PBOHAYAIbHBIX MOHATHA XUMHMHM, OCHOB HEOPTaHHYECKOM XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CtpykTypa conepkaHusi IPOrpaMMbl O XUMHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO IMOJIX0Ja K
e€ n3yuyenuto. CozmeprkaHue CKJIaJbIBAETCS U3 CHUCTEMBbI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CHCTEMBbI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OPraHM30BaHbl MO MPUHLUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— Y4EHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBJIeHUN 00 ANIEKTPOTUTHYECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS pacCMaTPUBAIOTCA Ha OCHOBE SMIIMPUYECKH MOIYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K APYTOMY, BBIMOIHSS PYHKIIMU OOBSICHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHMS M BO3MOXHOCTEH IPAKTUYECKOIO NPUMEHEHUS U IOTYy4ECHHUS
M3y4aeMbIX BEILECTB.

OcBoeHne MPOrpaMMbl MO XMMHUHU CHOCOOCTBYET (HOPMUPOBAHMIO MPEACTABICHUS O XUMHYECKOM
COCTABJISIFOLIEH HAYYHOW KAPTHUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPOJbI, HEHHOCTHOTO OTHOIIECHHUS K
Hay4YHOMY 3HAHHIO U METOJaM II03HaHUS B HayKe. M3ydeHrne XuMuM NpoOUCXOAUT C IPUBJICUEHUEM 3HAHUN



U3 paHee U3yUeHHBIX yUeOHBIX mpeameToB: «OKkpyxkaroumii Mupy, «buonorus. 5—7 kmacce» u «dusnka. 7
KJIace».

[Ipu u3ydeHnn XUMHU MPOUCXOAUT (POpMUPOBAHKE 3HAHUN OCHOB XMMHUECKOW HAYKH KaK 001acTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTHUECKON NESTEIbHOCTH YelIOBEeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpHl. 3a7a4a y4eOHOr0 IpeAMETa COCTOUT B (JOPMHUPOBAHUHU CUCTEMBI XHMUYECKUX 3HAHHUN
— BaXHEHWHMX (PAKTOB, MOHATHUI, 3aKOHOB U TEOPETUYECKUX IOJOKEHHUM, MOCTYMHBIX OO0O0OIICHUN
MHUPOBO33PEHYECKOTO XapakTepa, A3blka HAayKH, B MPHOOIICHMHM K HAayYHBIM METOAaM MO3HAHUS MpU
W3YYEHHUHU BEIIECTB U XUMUYECKUX peakluid, B JOPMUPOBAHUU U PA3BUTHU MO3HABATEIbHBIX YMEHUH U UX
IIPUMEHEHUN B Y4eOHO-II03HABATEIbHON U y4E€OHO-UCCIIEI0BATENbCKON AESTEIbHOCTH, OCBOCHUHU IPaBUII
6e301acHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEIHEBHOM KU3HHU.

[Ipu u3y4eHun XMMHUU HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUsS BaXHOE 3HAYEHHE MPHOOpENn
TaKHe LeH, KaK:

— (QopMupoBaHHE HWHTEIUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BAaHHUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbBHOMY TPUHATHIO PEUIeHHM, CcrocoOHOM amanTupoBaTtbcsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAIPaBIEHHOCTb OOYYEHHs HA CHCTEMaTUYeCKOe MPUOOIeHNEe 00yYaroInXcs K CaMOCTOSITENIbHOM
MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM METOAaM IO3HAHUs, (OPMHUPYIOUIMM MOTHBAIMIO U PAa3BUTHE
CIOCOOHOCTEH K XUMUHU;

— obecrieueHne YCIIOBUM, CITIOCOOCTBYIOIMIUX MPHOOPETECHUIO 00YJAOIIUMUCS ONBITa Pa3HOOOPa3HOU
JeSITeNIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHILIUMN), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl PA3JIMYHBIX BUJIOB I€ATEIbHOCTH;

— (opmupoBanue o0l (YHKIHMOHATHHOW U €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCIE
YMEHHUM OOBACHATH U OLEHUBATH SIBJICHUS OKPYXKAIOLIETO MHUPA, UCIIOJIb3Yys 3HAHUS U OIIBIT, IOJy4YEHHbBIE
IpU U3yYECHUH XHUMUHU, NPUMEHATHh WX MPU PElICHUH MpoOJieM B TMOBCEIHEBHON KH3HU U TPYIOBOM
NeSITENIbHOCTH;

— (¢opmupoBaHue y OOyYarOIMXCs TyMAaHUCTUYECKHX OTHOLICHWH, TOHUMAaHUsA LEHHOCTU
XUMUYECKUX 3HAHUHM IS BBIPAOOTKU DKOJIOTHYECKH IE€JIECO00PA3HOTO TMOBEJAEHUS B OBITY U TPYIOBOI
JEATEIBHOCTH B LIESIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOIHON CPEIbI;

— pa3BUTHE MOTHBAllUU K OOYYEHHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO M CaMOBOCIUTAaHUIO Ha
OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mHpoduis u
HaIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

OOmee uyMcaO YacoB, OTBEAEHHBIX JJI M3YYEHHS XHMUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanwusi, cocraBisieT 136 vacos: B 8 kimacce — 68 yacoB (2 vaca B Henelno), B 9 kimacce — 68 yacos (2
gaca B HEJICITIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA

[Ipeamer xumuu. Pons XUMUM B JKM3HM 4YelIOBEKa. XMMHsS B CHCTeME HayK. Teina W BewiecTsa.
dusnueckrue CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHEe 0 MeTojgax IMO3HAHUS B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUUYECKUE 37€MEHTBI. CUMBOJIBI XMMHUYECKUX 3J1€MEHTOB. [IpocThie U cl0KHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckast ¢opmyia. BaaeHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BewlecTB. OTHOcUTeNnbHAass aToMHas Macca. OTHOcUTENbHAs MOJEKy/sipHas Macca. MaccoBas a0
XUMHUYECKOI'0 3JIEMEHTA B COCAMHEHHH.

KonnuectBo BemecrBa. Moas. MomsipHass Macca. B3auMocCBs3p KONMYECTBA, MacChl M 4HCIIA
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacuérel mo GpopmynamMm XUMUYIECKIX COCTUHEHUH.

Puznueckrue U XUMUYECKUE SBJICHUS. XUMUYECKasl peaklus U €€ MPU3HAKU. 3aKOH COXPaHEHUsI MacChl
BEIIECTB. XUMHUECKUE ypaBHeHHA. Kiaccmuranms XUMHUECKUX peakiuil (CoennHEHHs, pa3ioKeHus,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0i, mpaBuiiaMu paboThl B jaboparopuu U mpuéMaMu OOpalieHus c
1a00paTOpPHBIM 000PYIOBAaHHEM, U3YYSHHE U ONMMCaHne (PU3NIECKUX CBOWCTB 00pA3LOB HEOPTAHUIECKHUX
BelIeCcTB, HaOmoneHne Quandeckux (IUIaBIEHUE BOCKA, TasHHE JIbJa, pacCTUpaHHUE caxapa B CTYIIKE,
KUIICHUE U KOHACHCAIMS BOJbI) M XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHCIOTON) SIBJICHUH, HAONIOJACHHE U OIMCaHUE TPU3HAKOB MPOTEKaHUs
XUMHUYECKUX pPEaKIUil (pa3jokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
paznoxenue ruapokcuaa menu (I1) mpu HarpeBanuu, B3aMMOJAEHCTBHE Kelle3a C PACTBOPOM COJIM MEAH
(1), n3yuenue crocoOOB pa3[elicHHUs CMECEH: C MOMOIIbI0 MarHuTa, (UILTPOBAHHE, BBIMApPUBaHHE,
TUCTHIUISIIMS, Xpomatorpadus, MpOBEACHHE OYMUCTKUA TOBAPEHHOW CONM, HAONIOJCHHE M OMUCAHHE
pE3yJIbTaTOB MPOBENEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3/JaHHUE MoOJenen
MOJIEKYJI (IIapOCTEPHKHEBBIX).

Baxneiiiue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmecw razos. CocraB Bo3ayxa. Kuciopon — aneMeHT M npoctoe BemectBo. Haxoxknaenue
KHCIIOpO/ia B IpUpoJie, GU3NYECKUE U XUMHUUECKHe cBOMCTBA (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopona. CrmocoObl TOTy4YeHHUS KHCIOpoJa B JIaOOpaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopot
KHcnopo/ia B mpupojie. O30H — aJIoTpoIiHas MoAupUKalus KUCIOpOaa.

TemnoBoii ekt XuMUYecKON peakifH, TEPMOXHUMHUYECKHE YpPaBHEHHUS, DK30- M JHIOTEPMHUYECKHE
peakuuu. TomiauBo: yroiab M MeTaH. 3arpsi3HEHHE BO3JyXa, YCWIEHHE MapHHUKOBoro 3ddexra,
pa3pylLIeHHe 030HOBOIO CIIOSI.

Bogopon — »snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Boaopoia B Hpupoje, (U3MYecKue Hu
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CTIOCOObI noydeHust. KuciaoTs! u conu.

Mossipablit 00b€M Tra30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

duznueckue cBoMcTBa BOJbl. Boma kak pactBoputenb. PactBopnl. HacblllieHHbIE M HEHACHIIIEHHbIE
pacTtBopbl. PacTBOpuMOCTh BemecTB B BojJe. MaccoBas [0S BEIIECTBA B PacTBOpPE. XHUMHYECKHUE
cBoiicTBa BoJbl. OcHoBaHusA. Ponb pacTBOpoB B IpHUpoAe M B KU3HHU 4delloBeKa. KpyroBopoT BOJbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BO/I.

Knaccudukanus nHeopranndyeckux coenuHeHnid. Oxcunpl. Knaccudukaims okcHIOB: coieo0pasyroiue
(ocHOBHBIE, KHCIIOTHBIE, aMpOTEpHBIE) U HeconeoOpasyronme. Homenkiarypa okcugoB. Ousznueckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [lomyueHne OKCHUI0B.

OcnoBanusa. Knaccudukamuss ocHoBaHWM: MENOYM W HEPACTBOPHMBIC OCHOBaHUS. HomeHkiaTypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loirydeHre OCHOBaHHUI.

Kucnorel. Knaccudukamus kucmor. Homenknarypa kucinoT. dusnyeckne W XUMHUYECKHE CBOMCTBA
kucnot. Psan aktusHoctu metaiuioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenkiarypa coseil. @uznueckue U XUMHU4eckre cBoicTBa cotieid. [lomydyenue comnen.
['eneTnueckas CBsSI3b MEXKIY KJIaCCAaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OIpe/IelICHUE COJePKAHUS KHCIOPOa B BO3yXe, MOIy4eHUe, COOUpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB KHCIOPOAA, HAONIOIEHHE B3aWMOJICHCTBHS BEIIECTB C KUCIOPOIOM U YCIOBUS
BO3HUKHOBEHUS U MPEKPALICHUs ropeHus (Ioxapa), O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHJOB U ONHMCAaHHE
UX CBOWCTB, IOJIyueHHE, COOHMpaHHE, pAclO3HAaBaHWE W H3y4YCHHE CBOWCTB BOZOpoAa (TopeHue),
B3auMoeicTBue Boaopona ¢ okcugom wmeam (Il) (BO3MOXKHO HCHOIB30BaHUE BHUICOMATEPUATIOR),
HabOmroeHne oOpas3IoB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEOBAaHHUE OCOOCHHOCTEH pacTBOpEHUS
BEIIECTB C PA3JIM4YHOM pacTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OINpPENEIEHHON MaccoBOW aosei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METAJIaMU (HATPUEM U KajbIMeM) (BO3MOXXHO
UCIOJIb30BAaHUE BHJIEOMATEpUANIOB), HCCIENIOBaHHE OOPA3L0B HEOPraHWMYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB, HAOJIOJICHHE M3MEHEHHs OKPACKU MHIMKATOPOB B PACTBOpAX KHUCIOT M LIENOYEH, M3ydeHUE
B3auMozeiictBua okcupa meau (1) ¢ pacTBopoM cepHON KHMCIOTBI, KUCJIOT C METaUlaMH, peakLuil
HEUTpaIu3aluy, I0JIyYeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OIHOIO MeTala APYTUM U3
pacTBopa coJld, pelleHHe SKCIEPUMEHTAIbHBIX 3ajad 1Mo TeMe «BaxkHellue kiacchl HEOPraHMYECKUX
COCIMHEHUI.

IMepuonuyeckuii 3axkon u Ilepuoanueckasi cucrema xumudeckux iementoB [I. U. MennaeseeBa.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

IlepBble NMONBITKM KIaCCUPUKALMM XUMHUYECKUX 3JIEMEHTOB. [IoHsATHE O rpynmax CXOIHBIX 3JIEMEHTOB
(menoyHble M LIEJIOYHO3EMEIbHBIE META/UIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThl, KOTOpbIE
00pa3yroT aM(oTepHbIE OKCUBI U THAPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepuommueckas cucrema xumuuyeckux odaemeHToB [[. WM. Menneneesa.
Kopotkonepuonnas u anmuHHonepuoaHas Gopmsl [leproanyeckoil cucTeMbl XUMUYECKUX 3JI€MEHTOB /.
N. Menneneesa. Ilepuoael u rpymnmbsl. @U3HMYECKUN CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB MEPHOJA U
IPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHbIX saaep. M3otomnbl. DinekTponbl. CTpoeHHE IIEKTPOHHBIX 000JI0YEK
atomMoB nepBbiXx 20 xumuyeckux dneMeHTOB llepuogmueckoit cucremsl J[. WM. Menneneesa.
XapakTepucTuKa XUMHUYECKOTO D3JIEMEHTa MO €ro mnojoxeHuro B Ilepumonmueckon cucreme [ N.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHUYECKHX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 TPYIIIaM M IEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS Pa3BUTHUS
Hayku U npaktuku. JI. M. Menzenees — y4€HbIl U IpayKJaHUH.

Xumunyeckass cBsizb. KoBajeHTHas (mosisipHass M HEMOJIAPHAs) CBsI3b. OJIEKTPOOTPHULATEIBHOCTH
XUMHMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucienus. OKUCIMTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. [lpoueccel  OKHUCIeHUs H
BOCCTaHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCcnepumenm:

u3yuyeHre oOpa3loB BELIECTB METANIOB W HEMETaJUIOB, B3aMMOJEHCTBHE THJPOKCUAA IIMHKA C
pacTBOpamMH KHUCJIOT M IIEJNOYEl, MPOBEICHHE OMNBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTENILHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOpEHUE, pEAKLIUU Pa3JI0KEHUsS, COSTUHEHMS).

Meostcnpeomemnwie ceasu

Peanuzanus MEXIpEeIMETHBIX CBS3€M IPU HM3YYEHHH XHMHUHM B 8 KJIacc€ OCYILECTBISETCS 4YeEpes3
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS OTZIE€IBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0miue ecTecTBEHHO-HAy4YHbIE MOHSTHS: Hay4yHbIH (DakT, THIOTE3a, TEOpHUs, 3aKOH, aHallU3, CHUHTE3,
KJaccuukanus, MepuoAUYHOCTb, HAOIIOAEHUE, HSKCHEPUMEHT, MOJECTUPOBaHHUE, H3MEpPEHHE, MOJENb,
SIBJICHUE.

®dusuka: Marepusi, aToM, JIEKTPOH, NMPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIbI, PaTUOAKTUBHOCTB,
MOJIEKYJIa, JIEKTPUYECKUI 3apsAl, BELIECTBO, TENO, OOBEM, arperarHoe COCTOSIHME BEIIEeCTBa, ras,
¢du3nvecKkre BEIMYUHBI, €INHULIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpPaANIbI, TOPHBIE TMOPOABI, MOJIE3HbIE WCKOMAaeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTBo 1 XMMH4YecKasi peakius

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucrema xumudeckux 35emeHToB . . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XMMHYECKUX 3JIEMEHTOB IMEPBBIX TPEX MNEPHOJIOB,
KaJINsl, KQJIbIHUS U UX COEUHEHUI B COOTBETCTBUU C IIOJIOKEHUEM 3J1eMEHTOB B [lepnonnueckoii cucreme
Y CTPOCHHEM MX aTOMOB.

CrpoeHnue BenecTBa: BUIbl XUMUYECKOH CBSA3U. THUIIBI KpUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BeIIecTB. XHMMHUYECKHE CBOWCTBAa BEIIECTB,
OTHOCAILIMXCS K pa3IM4yHbIM  KJIacCaM HEOPraHWYeCKUX COCIUHEHMM, TEHETHYeCKas CBA3b
HEOPraHUYECKHUX BEILECTB.

Krnaccudukanus XuMUIeCKHX PEaKIUil 110 pa3IUYHBIM IIpU3HAKaM (TI0 YUCITy ¥ COCTaBY yYacCTBYIOIIUX B
peaKiuu BELIECTB, IO TemioBoMy 3G (deKTy, MO0 HU3MEHEHHUIO CTENeHEH OKUCICHUS XHUMUYECKUX
AJIEMEHTOB, 110 OOPAaTHMOCTH, IO YYacTHUIO KaTajlu3aropa). OK30- U 3HJIOTEPMHUYECKHE peakluu,
TEPMOXHUMHUYECKUE YPABHECHMUS.

[TonsiTHE O CKOPOCTH XUMHYECKOW peaknuu. [loHsATHE 00 0OpaTHMBIX W HEOOPATUMBIX XUMHUYECCKUX
peakuusax. [loHsATHE O TOMOTeHHBIX M TeTeporeHHbIXx peakuusax. [lonsrue o karamuze. IlonsTue o
XUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIMSIONIME HAa CKOPOCTh XMMHYECKOM PEAKIUU M TOJIOXKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, SJIEKTPOHHBIN OaaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CoCTaBlIeHHE YpPaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN C HCIOJIb30BAHHEM
METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopus >IEKTPONUTHYECKOW AUCCOUMALMU. INEKTPOJUTHI M HEINEKTPOJIUTHl. KaThoHBI, aHUOHBI.
MexaHu3M AUCCOLMAIIMK BEUIECTB C Pa3JIMUYHBIMU BHAAMH XMUMHYECKOU CBs3U. CTENEHb JAMCCOLUAIINH.
CunbHbIe U cradble YEKTPOIUTHIL.

Peakiiun wonHoro oOMeHa. YcioBUs MPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE U COKpAaIl¢HHbIS
WOHHBIE YypaBHEHMs peakiuii. CBoiicTBa KHCJIOT, OCHOBAaHHUW M cCOJIeW B CBeTe€ NpEACTaBIEHUN 00
AIEKTPOJIUTHYECKOM Aucconnanuu. KauecTBeHHbIE peakii Ha HOHBL. [loHsTHE O THApPOIM3E CONeH.
Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJIENSIMU KPUCTAUIMYECKHX PEHIETOK HEOPraHWYeCKHX BEIIECTB — METAJIOB U
HeMeTalsioB (rpadura M anmasa), CIOKHBIX BEIIECTB (XJOpUAA HATPHS), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMMHMYECKOW  peakIMu OT BO3JCHCTBUA  Ppa3IMUHBIX  (PAKTOPOB, HCCIEIOBaHUE
3JIEKTPONPOBOAHOCTA PACTBOPOB BEIIECTB, MpOLEcca IUCCONUALMUA KHUCIOT, IIEJoued U coJel
(BO3MOHO HCTOJB30BAaHUE BHUJEO MATEPUATIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOMIMX MPU3HAKU
MPOTEKaHUs peaklnii MOHHOTO OOMeHa (oOpazoBaHUE OCa/iKa, BBIIEICHHE Ta3a, 00pa3oBaHHE BOJBI),
OTIBITOB, WJUTFOCTPUPYIOIIUX TMPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIX PeaKIuil (TOpeHue, peaKkiuu
pa3NioKEeHUs, COEOUHEHUs), pPACllO3HABAHUE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO0 KaYECTBEHHBIX
peaKkIuii Ha HOHBI, pelIeHNe YKCIIEPUMEHTAILHBIX 3a/1a4.

HeMmeTa/uibl M UX cOeIMHEHUS

OO6mrast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIEC CTETICHH OKHCIICHUSI.
Crpoenue u (pu3nueckre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHUYECKHE CBOWCTBA HA MPUMEPE
xJopa (B3aMMOJICHCTBHE C METaJUIaMH, HEMEeTaJulaMH, IejaodaMu). XyopoBoaopoa. CosstHas KHUCTOTa,
XUMHUYECKHUE CBOICTBA, MOJyYeHUE, MpUMeHeHue. [leficTBUe XJiopa M XJIOPOBOJOPOJA Ha OPraHHU3M
yesoBeka. BaxxHe e XJIopuIbl ¥ X HaX0KJICHUE B PUPO/IE.

Obmas xapakrepuctuka 531eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue W (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AmnotponHeie  MoAU(UKAIMK KHUCIOpOAa W cepbl. XUMHUYECKHEe cBoiicTBa cepbl. CepoBoaopof,
CTpoeHHe, (U3MYECKHEe M XUMHYECKHe CBoiicTBa. OKCHIBI Cepbl Kak MpPEICTaBUTENN KHUCIOTHBIX
okcumoB. CepHasi KUCIIOTa, PU3NYECKUE W XUMHUYECKHE CBOWCTBA (OOIIME KaK MpPEACTaBUTEINs Kiacca
KHCIIOT U crneunduueckue). XUMUYECKUE PEeaKkluu, JeKallue B OCHOBE IPOMBINIIEHHOrO crocoda
MOJIyYeHUs] CEpHOM KHUCIOTHL. [IpumeHeHue cepHoi kucinoThl. CONM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peaknus Ha cynbhar-uoH. Haxoxxmenue cepbl U €€ COeIUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpY’Kalollled cpefbl COCAUHEHUSMH Cepbl (KUCIOTHBIE HOXKIU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHUS.



OO6mrast xapaktepuctuka syeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIC
CTCTICHH OKHCIIEHUs. A30T, pacnpoCTpaHEeHHWE B MpHUpoAe, (U3NYECKUE M XMMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHaK, €ro (U3HMYECKHE M XUMHUYECKHE CBONCTBA, TOJYYCHHE WU
npuMmeHenne. Coinv aMMOHUs, UX (U3NYECKUE U XMMHYECKHE CBONCTBa, MpuMeHeHue. KadecTBeHHas
peakius Ha MOHbI aMMOHHUA. A30THasl KUCJIOTa, €€ mojiyueHue, (pU3nYecKue M XMMUYECKUE CBOMCTBA
(oOmme Kak MpencTaBHTENs Kiacca KHUCIOT M cnenuduueckue). Mcmonb3oBaHHEe HUTPATOB M COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yI0oOpeHHil. XHUMHUYECKOe 3arpsi3HEHHE OKpYXKaloulel cpebl
COCIMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIHW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BomoémoB). dDocdop,
ajutotpornHbie Moaudukanun Gocdopa, duzndeckue u xummudeckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kucnora, Gpu3MUecKrue U XMMHYECKHUE CBOWMCTBa, moiydeHue. Mcmonp3oBanue Qocharo B
KauecTBE MUHEPAJIbHBIX Y100pEHUH.

O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTEIEeHU OKHUCIIEHUS. YTIIepoJ|, aJUIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAaHEHHE B MPUPOE, hU3NIeCcKue
U XUMHUYecKHe cBoicTBa. Ancopoums. Kpyrosopor yriepoma B mpuposae. Okcuubl yriepoja, HX
¢bu3nuecKkue M XUMHUYECKHE CBOICTBA, ACHCTBHE HA >KUBBIC OPraHU3MBI, IMOJIyY€HHWE M MpPUMEHEHHUE.
DKoJoru4ecKre MpooieMbl, cBsi3aHHbIe ¢ okcuaoM yriiepona (1V), rumoresa ri1o0aapsHOTO MOTEIUICHUS
KJIMMaTa, NapHUKOBBIN 3 (deKT. YronpHas KUCIOTa U €€ coH, UX (PU3NYEeCKHe U XUMHUECKHE CBOMCTRA,
nojiyueHue u npumeHenue. KauectBenHas peakuus Ha kapOoHaT-vOHBL. Vcronb3oBaHue kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBaX KAaK O COEOUHEHMSX yriepoja (MeTaH, 3TaH,
STWIICH, aleTHJICH, STaHOJ, TJIMIEPUH, YKCyCHas KucioTa). [IpupoaHble MCTOYHHKHU YTIEBOJOPOIOB
(yromp, mpupoaHblii ra3, He(Th), MPOAYKTH HX TNepepadoTku (OeH3WH), WX pOJb B OBITY H
MPOMBIIIICHHOCTH. [ToHsTHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OeNKax, yriieBoJax — U UX
pOJIu B )KM3HM uelnoBeka. MaTepuanbHOE €IMHCTBO OPIaHUYECKUX U HEOPIraHUYECKUX COEAUHEHU.
Kpemuuii, ero ¢pusndeckrie 1 XUMHYECKHE CBONCTBA, MOTy4YeHHe U puMeHeHne. CoeIMHeHNs KPEMHUS B
npupose. OOume mnpexacrasiaeHuss 06 okxcuae kpemHus (1V) m xkpemHueBod kuciore. CHIMKAThI, UX
UCIONIb30BaHNWE B OBITY, B TPOMBIIUICHHOCTH. BakHeHIne cTpouTerabHble MaTepHUallbl: KepamHKa,
CTEKJIO, IIeMEHT, OeToH, 3kene300eToH. I[IpoOiembl 0€30MacHOTO HCIOIB30BAaHUS CTPOUTEIHHBIX
MaTepHuasoB B OBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

H3y4YeHHe 00pa3lioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI, MTPOBEIECHUE KAUeCTBEHHBIX
peakIuii Ha XJIOPUJI-MOHBI U HAOJIO/IEHNE TTPU3HAKOB X MPOTEKAHMUSI, OTBITHI, OTpaXkaromue puznyeckue
U XMMHYECKUE CBOMCTBA rajlOr€HOB M UX COEAMHEHUHN (BO3MOKHO HMCIOJb30BaHUE BHIEOMATEPHANIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUIOB (TaJOreHUIOB), O3HAKOMJIEHHE C oOpa3llaMH cepbl U €&
COCTMHEHHUSMH (BO3MOXHO HCIOJIb30BaHUE BHUIEOMAaTepuasoB), HaOIOJeHUE mpolecca OOYyTrIUBaHUS
caxapa NOJ JECWCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIOTHI, HM3yY€HHE XHWMHYECKHX CBOWMCTB
pa30aBIeHHON CepHOM KUCIOTHI, IPOBEJACHIE KAaUYEeCTBEHHOW peaKIMH Ha Cylb(aT-HoOH M HaONIo/IeHHe
npu3HaKa e€ NpoTeKaHus, O3HAKOMJICHHE ¢ (PU3NUECKHMH CBOMCTBaMU a30Ta, pocdopa u ux coeAMHEHUN
(BOBMOXKHO HCIIONIb30BaHHE BHUAECOMATEpUAIOB), OOpa3lamMu a30THBIX U (HOCHOPHBIX YAOOpEHUH,
MoJIyueHue, coOMpaHue, pacllo3HaBaHWE M M3y4YeHHE CBOMCTB aMMMaKa, MPOBEACHHE KayeCTBEHHBIX
peakiuii Ha MOH aMMOHHUS H (ocdaT-HOH U U3yUYEHHUE MPU3HAKOB MX MPOTEKAHUS, B3aHMMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BaHUE BUIECOMATEPHUAIIOB),
M3Y4YCHHE MOJIeNe KPUCTATUYECKHX pemeETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMICHHE C
MIPOLIECCOM aJICOPOIMH PAaCTBOPEHHBIX BELIECTB aKTHUBHPOBAHHBIM YIJIEM U yCTPOWCTBOM IPOTUBOTra3a,
MoJIy4eHue, coOupaHue, pacro3HaBaHUE M HW3YYCHHE CBOICTB YIJIEKHCIOTO Tra3a, MpPOBEACHHE
KaueCTBEHHBIX peakUuii Ha KapOOHAT M CHJIMKAT-HOHBl M H3y4YEHHE NPHU3HAKOB MX MPOTEKaHUS,
03HAKOMJICHUE C MPOAYKLIMEH CHIMKATHOM MPOMBILIICHHOCTH, PEHICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 1O
TeMe «BakHele HeMeTauIbl U UX COSTUHEHUSD.

MeTtanibl M UX COeTMHEHHS

OOmiasi xapakTepUCTHKAa XUMHYECKHX JJIEMEHTOB — METaJJIOB Ha OCHOBAaHMU UX TIOJOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MenaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaioB. Merajinyeckasi CBA3b M METAJUIMUECKas KpUCTalindeckas peméTka. DIeKTPOXUMHUUECKUM
psan HanpsbkeHUH MetaiioB. DU3MUECKWe M XUMHYECKHE CBOiicTBa MerayuioB. OOmme crnocoObl



MoJIydyeHus: MeTayuioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHHUN, OpOH3a) M UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.
[llenounbie Metaibl: mojoxkeHue B llepumoamdeckoid cucreme xumuueckux asnemeHtoB . U.
MeneneeBa, CTpO€HHUE UX aTOMOB, HaXOXACHUE B mpupoje. Ousznueckre U XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHue mIeI0uHbIX METaIOB
U UX COCIUHECHUM.

[lenoyHo3emMenbHbIe METAJUTBI MarHUH U Kalblui: nonoxenue B [lepruoanueckoii cucreMe XUMHUYECKUX
anementoB JI. WM. MeHnneneeBa, CTpoeHHE HX aTOMOB, HaxoxkacHWe B npupoxae. dusmyeckue u
XMMHUYECKHE CBOMCTBA MarHusi M Kajiblusl. Baxkuelimue coequHeHs Kaablusl (OKCHUII, TUIPOKCHI, COJIH).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHMil: nonoxxeHue B llepumommyeckoil cucreme xumuyeckux semeHToB [l M. Menneneena,
CTPOCHHE aToMa, HaxoxiaeHue B mpupone. Du3nUecKkue U XUMHUYECKHE CBOMCTBA aATIOMHHUS.
AmMdoTepHbIe CBOMCTBA OKCHJIA ¥ TUIPOKCUIA ATTIOMUHUS.

Keneszo: nonoxenne B [lepuoanyeckoit cucreme xumuueckux anemeHToB . . MeHneneeBa, CTpoeHue
aToMa, HaxoXJeHue B npupone. Pusznueckue U XuMUYECKHe CBOICTBa xkene3a. OKCUIbI, TUIPOKCUIIBI U
conu xenesa (I1) u sxenesa (111), ux cocras, cBoMCTBa U MOTyUYEHHUE.

Xumuueckuit Ixcnepumenm:

03HAaKOMJICHHE C 00pa3aMy METAJUIOB M CIUIABOB, X (PM3UYECKUMHU CBOWCTBAMH, U3YUCHHE PE3yJIbTaTOB
KOpPpO3UU METAJIOB (BO3MOXKHO HCIOJIB30BaHUE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJAEHCTBUA
OKCHJa KaJbI[Usi M HATPUS C BOJOM (BO3MOXXHO HCIIOJIB30BAHME BHJIEOMATEPHAIIOB), HMCCIIEIOBAHUE
CBOMCTB JKECTKOM BOJABI, Ipolecca TOPEHHs JKele3a B KHUCIOpoAe (BO3MOXHO HCIOIb30BaHHE
BHUJICOMATEPHAIOB), NPHU3HAKOB IMPOTEKAHUSI KAYECTBEHHBIX pPEAKUMUi Ha HWOHBI: MarHus, KabLus,
amroMuHus, 1uHKa, Jkeneza (I) m xenesza (Il), memm (Il), HaGmrogeHWe M ONMMCAaHHWE TPOLIECCOB
OKpalllMBaHUsi IUIAMEHHM HMOHAMHM HATpHUs, Kauusg MW Kaldblusl (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIEOBaHHEe aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS M TUAPOKCUAA LIUHKA,
pelieHne YKCIepuMEHTaIbHBIX 3a/1a4 10 TeMe «BajkHelIe MeTauibl U UX COSTUHEHUSD.

XuMus M OKpyKaouas cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOM KM3HU 4YelOBeKa. be3omacHoe WCIONb30BaHHUE BEIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKaromiehd cpenbl (MpeiesbHas IOMyCTUMas KOHILIEHTpAIUs BEIIECTB,
nanee — [1J1K). Poib xuMuu B pelieHUH 9KOJIOTHYECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepralioB (CTEKIIO, CIIJIaBbl METAIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).
Meoscnpeomemmnuwie ceasu

Peanuzamust MeXnpeIMETHBIX CBSI3€M NMpU M3YYEHUMM XHMHM B 9 Kilacce OCYLIECTBISIETCS 4Yepe3
WCIIOTH30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TOHSATHH, SBIISIFOIINXCSI CHCTEMHBIMU
JUISL OTJI€IBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmwme ecTecTBEHHO-HAYYHBbIC TOHSTHS: HAYYHBIM (DaKT, THUIIOTE3a, 3aKOH, TEOpHUS, aHAIW3, CHHTE3,
KIaccupUKalus, NEePUOAUYHOCTh, HAOMIOEHUE, YKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJEb,
SIBJICHUE, TAPHUKOBBINA () PEKT, TEXHOTOTHS, MaTEPHAITHI.

®dwusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOMbI, PaTUOAKTHBHOCTb,
MOJICKYJIa, OJJCKTPUYCCKUU 3apsiji, MPOBOJHUKH, TIOJYMPOBOAHUKH, ITUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHO€ COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KPUCTAJUTMYECKasi PEMIETKA, CIUIaBbl, (PU3WYECKHE BEIMYMHBI, €AUHUIIBI H3MEPEHHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dotocunres, nprxanue, oumocdepa, IKocucTeMa, MUHEpAIbHbBIE YI0OpEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOBI, MOJE3HBIE MCKOIMAaeMble, TOTUIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMsl JOCTUTAIOTCS B XOJI€
Oo0y4eHHs XUMHHM B €IWHCTBE Y4YeOHOH W BOCIMTATENBHOW JIESITEIBHOCTH B COOTBETCTBHUH C
TPaJIULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMA W  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBHJIAMH 1 HOPMaMH MTOBEICHUS U CITIOCOOCTBYIOT MIPOIEccaM CaMOIIO3HAHUS,
CaMOPa3BUTHUSA U COLMATIM3ALUN O0yJarOIUXCA.

JInuHOCTHBIE pe3ysbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYarOIIMXCS PYKOBOJCTBOBAaTbCS CHCTEMOM
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACHIMPEHUE OIIBITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM 4HCJIE B
4acTHu:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HacCJEIUIO,
NOHMMAaHMsI 3HAYEHUS XMMUYECKOH HayKu B JKM3HM COBPEMEHHOIO OOILIecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEPHOH HWH(pOpManueil O TMepeloBBIX JOCTHKCHHUAX M OTKPBITUSX MHPOBOH M OTEYECTBEHHOMH
XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOicTBE MUpa 1 OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUA:

IIPEJICTABICHUS] O COLMAJbHBIX HOpMax M MpaBUiIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO TIIOJIE3HOM, Yy4e€OHOHMCCIIEI0BATEIbCKOM,
TBOPYECKOH W JIPYTruX BUAAX JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JEATENbHOCTH
[P BBIIOJHEHUM Y4Y€OHBIX, IIO3HABATEJIbHBIX 3aJay, BBIIOJHEHUU XUMHYECKHX 3SKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAaHMIO M B3aMMOIIOMOILM B IPOLECCE 3TOM
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEICHHWE W MOCTYNKH CBOMX TOBApHUINEH C
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEICTBUN IOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XHMMHMUYECKOH pEaKUuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIOLINE OCHOBY JJISi IOHUMAaHUsS CYIITHOCTH HAay4yHOU
KapTUHBl MHpa, NPEJCTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTUS HPUPOAbBI, B3aUMOCBS3AX
YesioBeKa C MPUPOJHON Cpesloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

MI03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJIyY€HHE HOBBIX 3HAHUH MO XUMHUH, HEOOXOAUMBIE IS
00BsICHEHHS HAOJI0JaEMBbIX MTPOLIECCOB U SIBJICHUM, O3HABATEIbHON, NH()OPMALIMOHHON U YUTATEILCKON
KyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSATEIbHON pabOThl ¢ Y4eOHBIMH TEKCTaMHM, CIIPaBOYHOMN
JUTEPaTypOH, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O M MO3HAHUIO, JIH0OO3HATENBHOCTh, TOTOBHOCTh M  CIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONM W MCCIIENOBATEIbCKONW JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3/10POBBIN
o0pa3 JXKHW3HM, OCO3HAHUE IOCIEICTBUN M HENpPUSTHE BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS AIKOTOJIs,
HapKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOJICHUS TpaBuwil O€30MacHOCTH MpHU OOpalleHHH C
XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOMN KU3HU;

5) TPy/0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY HM3y4eHHUI0 Ipodeccuil U Tpylna pa3inyHOro poja, yBaKE€HUE K TPydy M
pe3ysibTaTaM TPYyIOBOM JIEATEIBHOCTH, B TOM UYHMCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHWUH 110
XMMHH, OCO3HAHHBI BbIOOp MHIMBHIyalbHOH TPAaEKTOPUH MPOAOIDKEHHS OO0pa3oBaHHUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
yClemHol npo(ecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCcCHOHANBHOI cpee;

6) IK0JIOTHYECKOT0 BOCTIHTAHNA:

HKOJIOTHYECKHU 1eJIeco00pa3Hoe OTHOIICHHE K MPHUPOJE KaK MCTOYHHKY >KU3HU Ha 3emiie, OCHOBE eé
CYLIECTBOBaHMSA, ITOHMMAaHHE LIEHHOCTH 3JI0pOBOTO M 0Oe30macHoro oOpas3a >KH3HHU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY M MCHUXHYECKOMY 3[0POBbIO, OCO3HAaHHE LIEHHOCTH
COONIIOICHHsT TpaBUil 0€30IIaCHOTO MOBEACHMsI IpU paboTe C BEIIEeCTBAMM, a TAKXKE B CHUTYalMsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;



CHOCOOHOCTH MPUMEHATH 3HAHMSI, MMOTy4aeMble TPU U3YYEHUU XUMHH, JUTsl pEUICHUs 3a]a4, CBSI3aHHBIX C
OKpY>Kalollle NPUPOJHOM CpPENOM, ISl TOBBILIEHUS YPOBHS 3KOJOTMYECKOM KYJIbTYpPBI, OCO3HAHUS
rJ1I00aJTFHOTO XapakTepa HKOJIOTMYECKUX MPoOJIeM U MyTeill X pelleHus MOCPEICTBOM METOJI0B XUMHH,
9KOJIOTUYECKOI'0 MBIIUICHUS, YMEHUS PYKOBOACTBOBAaTbCA UM B IIO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLIMAJIBHOM MTPAKTHUKE.

METANPEMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX pPe3y/lbTaTOB BBIACIAIOT 3HAYUMbIC 17 (POPMHPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIe TOHATHS (3aKOH, TEOpHUs, IPUHIINII, THIIOTe3a, (PaKT, CUCTeMa, MPOLECC, SKCIIEPUMEHT U
JpYyToe.), KOTOPBIE UCMOJIb3YIOTCA B €CTECTBEHHO-HAYUHBIX YU€OHBIX IIPEeIMEeTaX U MO3BOJISIOT HA OCHOBE
3HaHUHM W3 ATUX MPEIMETOB (POpPMUPOBATH MPEICTABICHHE O IEIOCTHOW HAy4YHOW KapTUHE MHpa, H
YHHUBEpcajbHble y4ueOHbIEe NeWCTBUS (TMO3HABATENbHbIE, KOMMYHUKATUBHbBIC, PETYIATUBHbBIE), KOTOPHIC
obecrieynBaOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIILHOMY IUIAHUPOBAHUIO U OCYLIECTBICHHIO
y4eOHOM NeSTEIbHOCTH.

Ilo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHHUSI UCIOJIb30BaTh NMPUEMBI JIOTHYECKOTO MBIIUICHHs IIPM OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI
XUMHUYECKUX MOHATHH (BBIACNIATh MX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH B3aUMOCBSI3b C JIPYTUMU
MOHATUSIMH), HWCIOJb30BATh MOHATUS Ui OOBSCHEHUS OTIENbHBIX (DaKTOB M SIBJICHUH, BBIOMPAThH
OCHOBaHUSI M KPUTEPUH JUId KIacCU(PHUKAUM XHUMHUYECKUX BEIIECTB U XUMHUYECKUX peaKlHi,
YCTAHABIIMBATh IPUYMHHO-CJIEICTBEHHBIE CBS3M MEXAY OOBEKTaMH H3Y4YEHHs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH), IEaTh BHIBOJIBI U 3aKITFOUCHUS;

YMEHHE MIPUMEHSTH B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIE U METaIlpeIMETHBIE), CHUMBOIMYECKUE
(3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHUHU, MPeoOpa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XHMHUU
MOJIETIbHBIE MIPE/ICTABICHUS — XMMUUECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKasi popMyJsia U ypaBHEHHE
XMMHUYECKOH peakIu — MpH pelleHHH y4eOHO-ITO3HABaTEIbHBIX 3ajad, ¢ y4ETOM 3THUX MOJIEIbHBIX
MIPE/ICTAaBICHUI BBIABIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKKM H3y4aeMbIX OOBEKTOB —
XMMUYECKHX BELIECTB M XMMHUYECKMX pPEaKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, INPHUUYUHHO-
CJIEJICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3yYAEMBIX IIPOIECCaX U SABJICHUSIX.

ba3oBble uccienoBarebCKue A1eHCTBHA:

YMEHHUE HCIOJb30BaTh ITOCTABIECHHBIE BOIIPOCH! B KAY€CTBE MHCTPYMEHTA ITO3HAHHUS, a TAK)KE B Ka4ECTBE
OCHOBBI JIIs1 POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUM;
MpUOOpPETEHNE ONBITAa MO TUIAHWPOBAHUIO, OPTaHU3AlMU U NPOBEICHUIO YUEHUYECKUX HKCIEPHUMEHTOB,
yMeHue HalmoJaTh 3a XOAOM Ipolecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro  pes3ysbTar,
¢dbopMynupoBath 00001IEHUS W BBIBOABI IO pe3yJabTaTaM IPOBEIEHHOTO ONBITA, MCCIEAOBAHUSA,
COCTaBJIATh OTYET O MPOJIETaHHON paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AHAIM3UPOBATh W HMHTEPIPETUPOBATH HH(POPMAIMIO Pa3IMYHBIX BUAOB U (HopM
MIPE/ICTaBICHUSI, TTOJy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYyYHO-TIOMYJISpHAs JUTEpaTypa XUMHUYECKOTO
CoJIep KaHus, CIIpaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTHUYECKH OLIEHUBATh NMPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHATHh pa3juyHble METOABl W 3alpochl MpH TMOUCKE M OTOOpe HHpOpMAMH MU
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX Ul BBINOJHEHUS Y4YeOHBIX U TO3HABATEIbHBIX 3aJau
OINpeNIeIEHHOr0  THIA, MpHOOpeTeHHWe OmblTa B O0JIACTM  HUCMOJB30BaHUS  HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTWM, OBJAJEHUE KYJIbTYpOH AaKTUBHOIO HCIOJIB30BaHUS Pa3IUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTENIbHO BBIOMpATh ONTHUMAaIbHYIO (popMy mpescTaBieHus MHGOpMaIUU U
WUTIOCTPUPOBATh pellaeMble 33Jayd  HECJIOKHBIMH CXEMaMH, JuarpaMMmamu, APYyruMu Gopmamu
rpaduKu 1 UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M AaHAJU3UPOBATh B Ipoliecce yueOHOW M HCCIeOBaTEeNbCKOM JesITeNbHOCTH
MHPOPMALIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO34HWCTBAa M TPAHCIOPTa HA COCTOSHUE
OKpY>Karole MpUpOTHON CpEebI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe JeiicTBHS:
YMEHHs 3a7aBaTh BOMPOCH! (B XOAe auanora u (MiaM) TUCKYCCHH) TO CYIIECTBY OOCYKIAeMOW TEMBI,
(bopMyIHpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEI0KEHHON 3a1a4H;



YMEHHSI TPEICTABISATh TOJYYCHHbIE pe3yJlbTaThl I103HABATEIbHOW JEATENIbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3EHTALUIO PE3YJIbTAaTOB BBHIMOJIHEHUS XHMHYECKOTO 3KCIIEpUMEHTa
(JtabopaTopHOTO OMBITA, JIAOOPATOPHOW pPabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

yMEeHHSI y4eOHOrO COTpPYJHHUYECTBA CO CBEpPCTHUKAMHU B COBMECTHOM IO3HaBaTelIbHOW U

MCCIIEIOBATEILCKONW JIESITEIbHOCTH MPH PEIICHUHM BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa OOIMIMX

MHTEPECOB U COrJIacoBaHHWs Mo3uiuil (oOcyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBbIE MITYPMBD»,

KOOpJAMHAIMSI COBMECTHBIX JCHCTBUH, OIpeleleHHue KPUTEPHUEB IO OLEHKE KayecTBAa BBIMOJHEHHON

paboTHI U ApyTHE).

PeryasiTuBHbIe yHHBepcabHble Y4eOHbI€ AeilicTBUA:

YMEHHE  CaMOCTOSITENIbHO  ONpEAENATh  LeJdH  JAEATEeIbHOCTH, IUIAaHUPOBaTh,  OCYIIECTBISTH,

KOHTPOJIMPOBATh U TMpPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BHIOMpATh Hambolee

s dekTrBHBIE CIOCOOBI pelIeHNs YyUeOHBIX U MO3HABATENIbHBIX 33]]a4, CAMOCTOSITENIbHO COCTABJIATh WU

KOPPEKTUPOBATh NMPEIIOKEHHBIM QJITOPUTM JACUCTBUM IIPU BBIOJIHEHUH 33JaHUNA C YYETOM IOJIyYEHUS

HOBBIX 3HAHMM 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX UM PEAKIMSIX, OLEHUBATH COOTBETCTBHE

MOJyYEHHOTO pe3yJibTaTa 3asBICHHOW IEIH, YMEHHE HCIOJNb30BaTh W AHAJTU3UPOBATh KOHTEKCTHI,

npejiaraéMble B YCIIOBUU 3aJaHHM.

MNPEJIMETHBIE PE3YJBbTATHBI

B cocrtaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHIO O0S3aTEIBHOTO COJAEP)KAHUS, YCTAHOBJICHHOIO

TaHHOU (efepanbHON paboueil mporpaMMon, BBIICISIOT: OCBOCHHBIC O0YYAIONIMMICS HAyYHbIC 3HAHMSI,

YMEHHUS U CTIOCOOBI IEHCTBUH, criennduyeckue As MpeIMeTHON 001acTi « XUMUS», BUIBI I€ATEIbHOCTH

M0 TOJIyYECHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAlMU, MPEOoOpa3OBaHUIO M NMPHUMEHEHHIO B Pa3IMYHBIX

y4eOHBIX M HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kJjiacce mpenMeTHBIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh

Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

® PaCKPBIBATH CMBICIT OCHOBHBIX XHMHUYECKHX MOHATHI: aTOM, MOJIEKYJa, XHMUYECKHIA 3JIEMEHT, IIPOCTOE
BEIIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOIHAS M HEOTHOPOJHAS), BaJICHTHOCTh, OTHOCHTEIbHAS
aTOMHas U MOJEKYJspHas Macca, KOJMYECTBO BEIIEeCTBAa, MOJb, MOJSIpHas Macca, MaccoBasl JOJs
XUMHYECKOTO DIJIEMEHTa B COCIMHEHWH, MOJIIPHBIH OO0BEM, OKCHI, KHCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHCIEHUS, XUMHUYECKas peakius, KiIacCHPHUKAIUs peaxiuii:
PEaKIMM COENWHEHHS, PEAKIUU pPAa3JIOKEHUs, PEaKkIUH 3aMelIeHHs, peaknud oOMeHa, H9K30- U
SHJIOTEPMHUUYECKHE peaKIuH, TeIIoBol 3(ddekT peakuuu, sapo aToMma, 3JIEKTPOHHBIM ClOW aroma,
aTOMHasi OpOHTaNb, PaANyC aTOMa, XMMHUYECKast CBS3b, MOJIAPHAs U HEMOJSpHAs KOBAJCHTHAs CBA3b,
WOHHAs CBS3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasl J0Js BellecTBa (MPOLEHTHAs KOHIICHTpAIHs) B
pacTBope;

® WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHH M TPUMEHATH ITH TMOHATHS TMPHU
OTHMCAHUU BEIIECTB U UX MPEBPAICHUII;

® ICTIOJIH30BATh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHS (POPMYIT BEIIECTB U YPABHEHHI XUMHYECKUX
peaKuuii;

® OTIPE/ICISITh BaJCHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIWHEHHSX, CTENEeHb OKHCICHHS
DIIEMEHTOB B OWHAPHBIX COEIWHEHHSX, NPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy
coeuHEHUN 1o ¢opMynaMm, BUJ XHUMHUYECKON CBs3M (KOBAJIEHTHAss W WOHHAs) B HEOPTaHHMYECKUX
COCIIMHEHUSIX;

e packpbiBaTh cMbica [lepuognueckoro 3akona JI. M. MenpaeneeBa: JAeMOHCTPHpPOBATh ITOHUMaHHE
NEePUOINYECKO 3aBUCMOCTH CBOMCTB XMMHYECKUX DJIEMEHTOB OT UX MosoxeHus B Ileprognueckoit
CHUCTEME, 3aKOHOB COXPAHEHHS MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
yudeHus, 3akoHa ABOraapo;

® OMMCHIBATh U XapaKTepU30BaTh Ta0IMuHy0 hopmy [leproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATUSA «TJIaBHas moAarpynna (A-rpymnma)» u «nodounas noarpynna (b-rpymma)y», maiasie u
OoJbIIME TIEPHObI, COOTHOCUTHh 0003HAUYEHUs, KOTOpBIE NMetoTcesl B Tabnuue «lleproauueckas cucrema
xumuueckux snemeHtoB [I. M. MenneneeBa» ¢ UYMCIOBBIMH XapaKTEPUCTUKAaMH CTPOEHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij Aapa, oOllee YHCIO AJIEKTPOHOB M paclpelieieHue MX IO
3JICKTPOHHBIM CIIOSIM);

e KJlacCU(PUIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWMYECKHE BEUIeCTBA, XUMHUYECKHE pEakUuuu (I1o
YHUCITY M COCTABY YYaCTBYIOLIMX B PEAKLIMH BEIECTB, MO TEIJIOBOMY 3P PeKTy);



® XapaKTepu3oBaTh (OMMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPAa3IMYHBIX KIJIACCOB,
NOATBEP)KJasl ONHCAaHUE IPUMEpPaMH MOJIEKYJISPHBIX YPABHEHMM COOTBETCTBYIOLUIMX XUMHYECKHX
peaKIuii;

® [[POTHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
IIPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;

® BHIYHCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOI'0 3JIEMEHTa 110 (opMyJie COeAUHEHHs], MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUUYECKON PEAKIINY;

® I[PUMCHATh OCHOBHBIE OIEPALIMM MBICIUTEIbHOW JEATENbHOCTH — aHAJIW3 W CUHTE3, CPABHECHHE,
00o011eHne, cucTeMaTH3alMo, KiIacCu(UKalUIo, BbISIBICHUE IPUUYMHHO-CIIEACTBEHHBIX CBA3EH — IS
U3YYEHHUs CBOWCTB BEIIECTB M XMUMMUYECKHUX pEAKLUM, €CTECTBEHHO-HAy4YHbIE€ METOAbl IIO3HAHUS —
HaOJr0IeHNEe, U3MEPEHNE, MOJIEIIMPOBAHUE, SKCIICPUMEHT (pealibHbIi U MBICICHHBIH);

® CJIeJIOBATh MPABUJIaM MOJIb30BAHUA XMMUYECKON MOCYJ0N U JIaOOpaTopHbIM 000pYIOBAaHUEM, a TaKXKe
npaBwiiaM OOpalleHHsi C BELECTBAMHM B COOTBETCTBUM C MHCTPYKUMSIMH IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OINBITOB IO MOIYYEHHUIO U COOMpPAaHUIO ra3000pa3HbIX BelecTB (BOAOpOIa
U KUCJIOpOJa), IMPUTrOTOBJIEHUIO PACTBOPOB C ONpEAEHEHHOW MaccOoBOW Jl0Jiel PACTBOPEHHOIO
BEUIECTBA, IUIAHUPOBAaTh U IPOBOAUTh XMUMHUYECKUE DKCIEPUMEHTHI IO PacIO3HaBaHUIO PacTBOPOB
HIeJIOYeH M KUCJIOT C MIOMOIIBIO0 HHANKATOPOB (JTakMyc, (eHoN(TaICHH, METHIOPAHK U IPYTHE).

K kxoHny oOydeHuss B 9 kJiacce IpeIMETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpPakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATUH: XMMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJa, MOH,
KAaTHOH, aHHUOH, IIPOCTOE BEIECTBO, CJIOKHOE BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTETEHb OKHCJICHUS, XUMHUYECKash PEaKlus, XUMHUECKas CBs3b, TEIUIOBOW A(PQPEKT peakiyuu, MOJb,
MOJISIpHBIH  00BEM, PpacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI, SICKTPOJUTHUYECKAsT AUCCOLMAIMS,
peakuMu HOHHOro oOMeHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMbIe
peaKuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKUCIHUTEIb, BOCCTAHOBUTENb, OKUCIEHHE U
BOCCTAHOBJIEHHME, aJUIOTPOIHsA, aM(OTEpPHOCTb, XHUMHUYECKas CBA3b (KOBaJIEHTHAas, MHOHHa,
METAJIJIMYECKast), KpUCTAJUIMYecKasi PEIIETKA, KOPPO3Us METalIOB, CIUIABBI, CKOPOCTb XMMHMUYECKOHN
peakuuu, npeaensHo nonycrumas konuentpanus 111K Bemecrsa;

® MJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUH M NPUMEHATH OTH IOHATHS IIPH
ONMCAHUU BELIECTB U UX NPEBPALLEHUII;

® [ICI10JIb30BAaTh XUMUYECKYI0O CUMBOJIUKY JUUIsl COCTABIIEHUSI (POPMYJI BELIECTB U YPaBHEHUN XMMHUECKUX
peaKuuii;

® ONPENENATh BAJICHTHOCTb M CTENEHb OKHMCIEHUS XMMHUYECKHUX AJIEMEHTOB B COCAMHEHMSX Pa3IMYHOTrO
COCTaBa, MPUHAMIEKHOCTh BELIECTB K ONpeAeNEHHOMY KIAcCy COEAMHEHHH 1o Qopmyiaam, BUI
XUMHUYECKON CBSI3U (KOBaJEHTHAas, MOHHAs, METAJJIMUECKas) B HEOPTaHMYECKUX COCTUHEHHUSX, 3apsil
MOHA M0 XUMHUYECKOH (popmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH,
THUI KPUCTAJUIMUECKOM PEIIETKH KOHKPETHOT'O BEILIECTBA;

e packpbiBaTh cMbIci [lepnoanueckoro 3akoHa JI. 1. MeHaeneeBa U 1€MOHCTPUPOBATh €r0 MOHUMAHUE:
ONMCHIBATh U XapaKTepu3oBaTh Ta0IMuHy0 hopmy [leproauueckoit cucTeMbl XMMHUUYECKHUX AJIEMEHTOB:
pas3nnyaTth MOHATHUS «TJ1aBHas noAarpymnmna (A-rpynna)» u «mobdouyHast noarpynna (b-rpynma)y», Mansie u
OoJIbIIIE TIEPUOJBI, COOTHOCHUTH O00O3HAYEHMs, KOTOPHIE HMMEIOTCS B TEPHOIUYECKON Tadimie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsj sjpa,
o01iee YWCIO DJIEKTPOHOB W paACHpENeNieHHe WX IO SJIEKTPOHHBIM CIIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U MX COEIMHEHUH B MpEAesaX MaJbIX IEPUOIOB U
[JIaBHBIX MTOATPYII C Y4ETOM CTPOCHHSI HX aTOMOB;

e KJlacCU(PUIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKHE peakiuu (1o
YUCITY M COCTAaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEIUIOBOMY 3((eKTy, Mo U3MEHEHUIO CTeNeHEN
OKHCIICHUSI XMMUYECKHX JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBAThH) 00IIMe U crienn(UIecKre XMMUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX
BEUIECTB, IOATBEPXkAAs  ONUCAHUE INPUMEPAMH  MOJIEKYJSPHBIX M HMOHHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;



® COCTaBJISITh YPaBHEHUS JJICKTPOJUTHYCCKON JUCCOIMAIMKA KHUCJIOT, IEJ0Yed W COJICH, TOJHBIE WU
COKpaIIEHHBIC YpaBHEHUS peEaKlUid HOHHOTO OOMEHa, ypaBHEHUS pPEaKIMil, MOATBEPKIAIOIINUX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

® DaCKpBIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEJICTBOM COCTABIICHUS
AJIEKTPOHHOTO OallaHCa ITUX PEaKIInii;

® [POTHO3MPOBATh CBOMCTBA BEIIECCTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXXHOCTH MPOTEKAHHS
XUMHUYECKHUX MTPEBPAIICHUH B Pa3IMYHBIX YCIOBHSIX;

® BEIYHCIISITh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO dJIEMEHTa 1Mo (OpMyJie COCTUHEHUS, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 0 YPaBHCHHUIO XMMHYECKOW PEaKIlnH;

¢ COOMIOIaTh MIPAaBUJIA TOJIH30BAHMS XHMMHUYECKON MOCYAON M JIaOOpaTOPHBIM O0OPYIOBaHHEM, a TaKKe
MpaBuJia OOpAIICHHSI C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSMU 110 BBITIOJHEHHIO 1a00paTOPHBIX
XUMUYECKHUX OIBITOB IO MOJTYYEHHUIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTJIEKHUCIIOTO
rasa);

® [IPOBOJIMTH PEAKIMH, MOATBEP)KIAOIINE KAaYeCTBEHHBIM COCTAaB Pa3jWYHBIX BEIIECTB: Paclo3HABaTh
OTBITHBIM MYTEM XJIOPUI-, OpPOMHUI-, HOAU-, KapOoHaT-, Pocdar-, cUIUKAT-, CyIb(aT-, THIPOKCHUI-
WOHBI, KAaTUOHBI aMMOHHUS W HWOHBI M3YyYEHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOIHBIX PaCTBOPAX
HEOPraHWYECKHUX BEIECTB;

® IPUMCHSTh OCHOBHBIC OICPAIIMH MBICIUTEIBLHOW NEATEIHbHOCTH — aHAIM3 W CHHTE3, CpPaBHCHHE,
00001eHNe, CHCTEMATH3AIUIO, BBISIBJICHUE TPUYNHHO-CIICICTBEHHBIX CBS3CH — I M3YYCHUS CBOHCTB
BEIIECTB W XHUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HaOIIOACHHE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

Ne KounyecTBO Yacon
u/n HaumeHoBaHMe pa3aesioB U TeM Kontp. TIpaxr. DyekTpoHHBIE (LM (PpPOBBIE)
NporpaMMel Bceero pa. pas. obpa3oBaTe/ibHbIE pecypchbl
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusa — Ba)kHas 00J1aCcThb
11 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK
PaKTUYECKOMN eATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBeKa
12 BemecTBa u xuMuueckue 15 1 bu6mmoreka [JOK
peakinuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

21 Bosnyx. Kucnopoa. [lonsarue 6 bubnuorexa [JOK

00 okcumax https://m.edso0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK

U COJISIX https://m.edsoo0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK

OCHOBaHUAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

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

Hroro no paszneny 30

Paspnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucremMa xumuiecknx 3j1ementos /1. U.
MenpeneeBa. CTpoeHne aToMoB. XuUMH4eckasi cBsi3b. OKHCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE

peakuuu

Ilepuoauueckuii 3aK0H U
31 [Tepuoanueckas cucrema
XUMHUYECKHX 351eMeHTOoB J[. 1.
MenneneeBa. CTpoeHune aToma

XUMHYECKAA CBI3b.

3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBUTEIIBHBIC PEAKIIHN

Hroro no paszneny 15

PesepBHOE Bpems 3

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME



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

9 KVIACC

KonnyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB U Konp. Ipakt (wnpoBbIe)
n/n TeM IpOrpaMMet Beero pao. pao. oOpa3oBaTe/ibHbIE
pecypchl
Pa3nea 1. BemecTBo M XMMH4YecKHe peakiuu
L1 e ocnonme pasnenos 5 BuGanorexa LIOK
kypca 8 Kracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
13 accoman Xommeckne 8 y  bubmiorexa LIOK
https://m.edso0.ru/7f41a636
peakiuu B pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 | momc oo VIlA | 4 y  Dubmorexa HOK
rpymmbt, Tanorers: https://m.edsoo.ru/7f41a636
OOm1ast xapaKTEepUCTHKA
29 XHMHYECKHX 31eMeHTOB VIA- 6 bubmuorexa [JOK
rpymmbl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepucThKa
23 XUMHUYECKUX 3JIeMEHTOB V A- 7 1 bubnmnorexka HOK
rpynnsl. A3ot, pocdop u ux https://m.edso0.ru/7f41a636
COCIMHECHHUS
OO01mas xapakTepucThKa
24 XUMHYECKUX d1eMeHTOB |V A- 8 5 bubmmoteka [IOK
rpynnbl. YTIepoa U KpeMHUN https://m.edso0.ru/7f41a636
Y UX COCTMHCHUS
Hroro no paznery 25
Pasnen 3. MeTasiibl 4 MX COeIMHEHUS
N bubnuotexa [JOK
3.1 Obume CBOHCTBA METAILIOR 4 https://m.edsgn.ru/7f41a636
32 Baxwneiinine MeTalIbl U UX 16 5 bu6nuoreka [IOK
COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo paszneny 20
Pa3nen 4. Xumus u okpyxaonas cpeaa
41 Bemecrtsa u maTepuaisl B 3 bubnmoreka [JOK
KM3HH YeJIOBEeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa HOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 7

I10 ITPOIT'PAMME



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

INOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne KosmuecTBo yacos DJeKTpoHHbIE HU(PPOBbHIE
Tema ypoka Hara
n/n Bcero Kour. Ipakr. oGpa3oBaTeabHbIE
U3yYeHUs
pab. pao. pecypcsl
[Ipenmer xumuu. Poins xumuu B bu6nmoreka [IOK
1 JKU3HH ueaoBeka. Tema u 1 09.09. https://m.edsoo.ru/ff0d2
BEIECTBA 10c
[ToHsATHE O METOIaX TIO3HAHUS B bubmmorexa LIOK
2 A 1 10.09 https://m.edsoo.ru/ff0d2
XUMHUH
27e
[IpakTuueckas padora Ne 1
«[IpaBumna paboThl B bubnnorexa [JOK
3 71a00paTOpUU U MPUEMBI 1 16.09 https://m.edsoo.ru/ff0d2
oOpareHus ¢ 1abopaTopHbIM 3dc
000pyT0BaHUEM
YucTele BEIIECTBA U CMECH bubsmorexa [IOK
4 5 L. 1 18.09 https://m.edsoo.ru/ff0d2
CrniocoObI paszieneHus cMecei 6ca
Erenmme cnench (3 bu6mtorexa LIOK
5 A . 1 23.09 https://m.edsoo.ru/ff0d2
pUMepe OYUCTKU TTOBAPCHHON 8c8
COITN)» oCo
bu6nmorexa LIOK
6 ATOMBI I MOJICKYJIBI 1 25.09 https://m.edsoo.ru/ff0d2
a6c
XuMHYECKHEe dJIEMEHTHI. 3HAKU bu6nmorexa LIOK
7 (CUMBOJIBI) XUMHUYECKHX 1 30.09 https://m.edsoo.ru/ff0d2
3JIEMEHTOB be8
bubmmoteka IIOK
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 02.10 https://m.edsoo.ru/ff0d2
a6c
but6mmorekxa [IOK
9 ATOMHO-MOJIEKYJISIPHOE yueHHE 1 07.10 https://m.edsoo.ru/ff0d2
ds0
B Busorea 10
10 5 ' pMYyITa. 1 09.10 https://m.edsoo.ru/ff0d2
Banenraocts aTOMOB cae
XHMHYECKHUX DJIECMEHTOB -
OTtHOCHUTENbHAs aTOMHAs Macca. bubnmnoreka LIOK
11 OTHOCUTEbHAS MOJICKYJISIPHAsT 1 14.10 https://m.edsoo.ru/ff0d3
Macca 23c
MaccoBast 1015 XUMHAYECKOr0 bubmorexa LIOK
12 A 1 16.10 https://m.edsoo.ru/ff0d3
3JIEMEHTA B COCIMHCHHUH
50c
KonunuectBo Bemectra. Moib bubmorexa LIOK
13 t ’ ’ 1 21.10 https://m.edsoo.ru/ff0d5
Momnspnas macca
230
du3nyecknue 1 XUMHYECKUE bubmmorexa HOK
14 1 23.10 https://m.edsoo.ru/ff0d37f
sBIICHUSI. XUMHUYECKast PEaKIus 3



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

[Ipr3Haku u ycioBus

but6mmoreka [IOK

15 NPOTCKAHUS XUMUYCCKUX 11.11 https://m.edsoo.ru/ff0d3
peaxiuit alé
3aKOH COXpaHEHHS MacChl bubmuorexa [IOK

16 BEIIECTB. XUMHUYECKUE 13.11 https://m.edsoo.ru/ff0d3
ypaBHEHUS b88
Beruncnenus koianyecTBa, Macchl bu6nmoreka [IOK

17 BEILIECTBA 110 YPAaBHCHUSIM 18.11 https://m.edsoo.ru/ff0d5
XUMHUYECKHUX PEeaKIIHii 708
Maccn@nxaunﬂ XAMHAYECKAX Bubsmorexa LIOK

18 peakiuii (Coemunenns, 20.11 https://m.edsoo.ru/ffOd3f
pa3noKeHusl, 3aMEIICHHUS, 34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIi- bubnuoreka [IOK

19 sHnMKIoneuct. O600IeHue U 25.11 https://m.edsoo.ru/ff0d4
CUCTEeMaTH3alusl 3HAaHHH Oc4
KonTponbnas paborta Nel mo bubnnorexa [JOK

20 TeMe «BelecTBa 1 XUMHUYECKHE 27.11 https://m.edsoo.ru/ff0d4
pEaKIIII 290
Bosnyx — cmecs razos. Cocras bubnuoreka [IOK

21 Bo31yxa. Kucimopox — aneMeHT 02.12 https://m.edsoo.ru/ff0d4
u npocToe BemectBo. O30H 48e
q)I/IBUI/I‘IeCKI/Ie U XUMUYECKUE Bubsorexa [IOK

22 CBOHCTBA KNCIIOPO/Ia (peaKiuu 04.12 https://m.edsoo.ru/ff0d4
OKHuCIeHus, Topenue). [lonstue 614
00 okcuaax -
CrniocoObI Moy4eHus KHUCIopo/ia Buborexa IIOK

23 B nabopatopmi u 09.12 https://m.edsoo.ru/ff0d4
MPOMBINUIEHHOCTH. [IpumeHeHue 973
KHCII0po/ia —
TemoBoit 3 pexT xumuueckon
peaKkuuu, MOHATUE O bu6nmorexa LIOK

24 TEPMOXMMHUYECKOM YPaBHCHUH, 11.12 https://m.edsoo.ru/ff0d4
9K30- M SHIOTEPMHUECKUX 790
peaKIUIX
Tonnuso (HedTh, yroiab U bu6muoreka [JOK

25 MeTaH). 3arpsa3HeHue Bo3lyxa, 16.12 https://m.edsoo.ru/ff0d4
CIOCOOBI €ro MpeAoTBpaIIeHUs cda
[IpakTrueckas pabora Ne 3 mo Bubnmorexa [IOK

26 reme «llonyuenne u codupanme 18.12 https://m.edsoo.ru/ff0d4
KHCI0pOJa, H3YIEHHE Ero 262
CBOICTB» -
Bonopoa — snemeHT u npocroe bubnmoreka [JOK

27 BemecTBo. Haxoxnenue B 23.12 https://m.edsoo.ru/ff0d4
npupoie ddo
DOu3nvecKue U XUMUYECKHUE but6mmoreka [IOK

28 CBOMCTBa BOJOPOJIA. 25.12 https://m.edsoo.ru/ff0d4
[TpumeHeHne BOIOpOIA ddo

but6mmoreka [IOK
29 [ToHsITHE O KUCIIOTAX U COJISIX 13.01 https://m.edsoo.ru/ff0d5

0d2



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Crioco0bI ostyueHust BOA0POia B

but6mmoreka [IOK

30 15.01 https://m.edsoo.ru/ff0d4
nabopaTopun
ddo
HpaKTI/HICCKaH pabora Jgg 4 o Bubmmotexa LIOK
31 TeME «CIOMIYHCHHIE H CODMPATAe 20.01 https://m.edsoo.ru/ff0d4f
BOJIOpPO/Ia, U3yYEHHUE €T0 42
CBOMCTB» -
MoJspHEIii 00BEM ra30B. 3aKOH buGnuorexa LIOK
32 P ' 22.01 https://m.edsoo.ru/ff0d5
ABoraapo
42e
Comtretrm pemeorma rasa 10 BuGmiotera LIOK
33 1 B 27.01 https://m.edsoo.ru/ff0d5
€ro U3BECTHOMY KOJIMYECTBY 530
BEIIECTBA WU 00BEMY -
B e e Bumorra 0K
34 yP peakdl . 29.01 https://m.edsoo.ru/ff0d5
3aK0HA 00BEMHBIX OTHOILICHUH 708
ra3oB B
dusznueckre U XUMHUIECKHE Bubmorexa HOK
35 . 03.02 https://m.edsoo.ru/ff0d5
CBOIiCTBa BOJIBI
87a
CocraB ocuoBanuii. [Tousarue 00 Bubmorexa HOK
36 ‘ 05.02 https://m.edsoo.ru/ff0d5
WHUKATOpax 962
Iléloz[a KaK pacTBOPUTENb. Bubnmorexa [IOK
37 ACBITICHHBIC 1 HCHACIIICHHAIC 10.02 https://m.edsoo.ru/ff0d5
pacTBOpbl. MaccoBas 1ois b40
BEII[ECTBA B PACTBOPE -
[TpakTuyeckas padora Ne 5 o
teme «IIpurorosnenue bubmmnoreka HOK
38 PacTBOPOB C OIpeaeIEHHON 12.02 https://m.edsoo.ru/ff0d5
MaCCOBOM J0JIell paCTBOPEHHOTO eba
BEIIIECTBa)
KonTtponbsHnas padora Ne2 o bubmuorexa [IOK
39 teme «Kucmopoa. Bogopos. 17.02 https://m.edsoo.ru/ff0d6
Bonga» 342
Okcuapl: cocTaB bubmorexa HOK
40 AR . 19.02 https://m.eds00.ru/ff0d6
KJaccu(uKalus, HOMEHKIATypa 640
[Tonyuyenue u xummnyeckue bubnuorexa [IOK
41 CBOMCTBA KMCIIOTHBIX, OCHOBHBIX 24.02 https://m.edsoo.ru/ff0d6
U aM(OTEepHBIX OKCHIOB 64e
OcHOBaHUS: COCTaB buGnuorexa [IOK
42 ‘ ’ 26.02 https://m.edsoo.ru/ff0d6
KJaccu(uKaIus, HOMEHKIaTypa 7ca
ITonydyeHne n XuMHUUECKHE bubmorexa ITOK
43 o . 03.03 https://m.edsoo.ru/ff0d6
CBOIiCTBa OCHOBaHMI
fca
KucnoTel: cocTas bubmorexa IIOK
44 ) ’ 05.03 https://m.edsoo.ru/ffOdfe

KIIacCU(UKaIis, HOMEHKIIaTypa

e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[Tonyuenue u xumudeckue

but6mmoreka [IOK

45 CBONCTRA KHCHOT 10.03 h;tps://m.edsoo.ru/fdefe
€
Comnu (cpennue): HOMEHKIATypa, bubmuorexa [IOK
46 CHOCOOBI TOJTYYCHHUS, 12.03 https://m.edsoo.ru/00ad9
XUMUYECKHE CBOKCTBA 474
[TpakTrueckas padota Ne 6.
Pewenne skcniepuMeHTaIbHBIX Bbu6muotexa [JOK
47 3aga4 1o teme «OCHOBHBIE 17.03 https://m.edsoo.ru/00ad9
KJIACChl HEOPTaHUYECKUX b7c
COEIUHEHUI)
I'enernueckas cBA3b MEKIY Bbu6muotexa [JOK
48 KJIaccaMHi HEOPraHUYECKHMX 19.03 https://m.edsoo.ru/00ad9
COeIUHEHUI a50
O06o001IeHNEe U CHCTeMAaTU3as bubmmorexa HOK
49 . 24.03 https://m.edsoo.ru/00ad9
3HAHUHN
cb2
KonTponpsHas padora Ne3 mo Bu6mmoteka [JOK
50 teme "OCHOBHBIE KJIaCChI 26.03 https://m.edsoo.ru/00ad9
HEOPraHMYECKUX COCAUHEHUN" ela
[IepBble onBITKM Bu6muorexa [OK
51 Eﬁgﬁ;ﬁggaﬁggﬁlﬁ?zﬁiw 09.04 https://m.edsoo.ru/00ad9
CXOJIHBIX 2JIEMEHTOB ffa
[Teprnonuueckuil 3aKOH U
Hegnoinqecmﬂ cucTrema bubmiorexa LJOK
52 ximreckux aementos J1. 1. 14.04 https://m.edsoo.ru/00ada
Menpeneena 52
bu6nmorexa LIOK
53 [Mepuopl, TpymIIbI, TOATPYIIIEL 16.04 https://m.edsoo.ru/00ada
52¢
Crpoenune atomoB. Coctas bubmmorexa [IOK
54 ATOMHBIX A1Ep I/I3.0Tom,1 21.04 https://m.edsoo.ru/00ada
) 342
oGosoes atovion saewerTos BuSmiorexa LIOK
55 Teproseckoii cucrenms I, 1 23.04 https://m.edsoo.ru/00ada
Menpeneena bbe
XapakTeprucTHKa XHMHIECKOTO Bubmorexa IIOK
o eveIna o cro nooeio 2804 hitps:/im.edsoo.ru/00ada
Mennenecena 524
3nauenue [lepuoanueckoro BuGnnotexa LIOK
57 E;I;ﬁi If;ﬂﬁ) a;f HI\T/IP;I{;;}II:IBH_ 30.04 https://m.edsoo.ru/00ada
Y4€HBIN, IEAAror U rpakIaHuH 6e
DIEKTPOOTPULIATETLHOCTh
aTOMOB XHUMHYECKHX 3JIEMEHTOB/ but6mmoreka [IOK
58 Bcepoccuiickas mpoBepoUHas 05.05 https://m.edsoo.ru/00ada

pabota

ab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

but6mmoreka [IOK

59 HonHast XuMudecKas CBsI3b 1 07.05 https://m.edsoo.ru/00ada
c34
KoBanenTHas nosspHas bubmmorexa LIOK
60 P 1 12.05 https://m.edsoo.ru/00ada
XUMHUYECKasl CBSI3b
ab8
KoBasnienTHas HenmoisipHast bubmorexa LIOK
61 P 1 14.05 https://m.edsoo.ru/00ada
XUMHUYECKasl CBSI3b
ab9
bubnunorexa LIOK
62 Crernenb OKHCIIEHUS 1 19.05 https://m.edsoo.ru/00ada
e28
0 i bubnnorexa [JOK
63 KHCIHTEIIBHO 1 21.05 https://m.edsoo.ru/00adb
BOCCTAHOBHUTEIJIbHBIC PEAKIIUU 076
bubnunoreka LIOK
64 OKHCIIMTEN U BOCCTAHOBUTEIN 1 26.05 https://m.edsoo.ru/00adb
076
KonTponpsHas padora Ne4 mo Bu6mmoteka [JOK
65 teme «CTpoeHHE aToma. 1 28.05 https://m.edsoo.ru/00adb
XuMmnueckas CBI3b» 486
. bubnuorexa [JOK
66 Peseprbiit ypox. O606{HeHHe 1 1 30.05 https://m.edsoo.ru/00adb
CHUCTEMAaTH3aIMs 3HAHMHA 33c
. bubnuoreka [{OK
67 PeseppHE(i ypok. O606{HeHHe 1 1 https://m.edsoo.ru/00ad9
CHUCTEMAaTH3aIMs 3HAHHHA b2
. bubnuoreka [{OK
68 Peseprbiit ypox. O606{HeHHe 1 1 https://m.edsoo.ru/ff0d6
CHUCTEMATH3aIMs 3HAHHHA 1c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanyecTBo 4acoB Hara DJ1eKTPOHHBIE
Nen/m  Tema ypoka Kourp. MNpakr.  u3y4e  undposbie
Bcero pao. pao HHUA o0pa3oBaTeJIbHbIE
pecypcbl
i B 10K
1 PHOZ 1 03.09 https://m.edsoo.ru/00a
XAUMHUYECKUX dj1eMeHToB 1. 1. db59e
MenneneeBa -
e BuGonra 10K
2 , 1 06.09 https://m.edsoo.ru/00a
AJIEMEHTOB TIEPBBIX TPEX db6b6
MEPUOJIOB dbbbo
Knaccudpukanus n bubnmoreka [JOK
3 HOMEHKJIaTypa 1 10.09 https://m.edsoo.ru/00a
HEOPraHUYeCKUX BEILECTB db7e2
Buabl XuMHU4ECKOH CBSI3H U bu6mmoreka [IOK
4 THUIIBI KPUCTAITHYECKUX 1 13.09 https://m.edsoo.ru/00a
peiéToK dbac6
Kontponbnas padota Nel o
5 TeMe «HOBTOpeHI/IeUI/I 1 1 16.09
yrayOIeHHe 3HAHUI OCHOBHBIX
pa3enoB Kypca 8 Kiiaccay
Kiaccudukamnms XumMuaeckux bu6mmoreka [IOK
6 peaKIuii 0 Pa3IUIHBIM 1 18.09 https://m.edsoo.ru/00a
pU3HaKaM dbcb0
- Bubmoreka L1OK
7 PCAKILIH. 1 23.09 https://m.edsoo.ru/00a
[ToHsITHE O TOMOTCHHBIX U dbe9a
TeTepOTeHHBIX PEaKIHIX —
[ToHsITHE O XUMUYECKOM
e G, B orea 10K
8 HHe ¥ P 1 25.09 https://m.edsoo.ru/00a
XUMHYECKON peaKIiu 1 4c28e
MOJIOKEHUE XUMHUECKOTO -
paBHOBECHS
OKuCIUTENBHO- bubmmorexa LIOK
9 1 30.09 https://m.edsoo.ru/00a
BOCCTAaHOBHUTEIIbHBIC PEAKIIHH dcade
Teopust PIEKTPOTUTUUECKON bubnuoteka [JOK
10 mucconuanuu. CUIIbHBIE U 1 410 https://m.edsoo0.ru/00a
cr1a0bIe IIEKTPOTUTHI dcd68
bu6mmoreka [IOK
11 VoHHbIe ypaBHEHHUS peakui 1 08.10 https://m.edsoo.ru/00a
dd448
XUMUYECKHEe CBOMCTBA KUCIIOT
1 OCHOBAaHHUU B CBETE bu6mmoreka [IOK
12 npeACTaBIeHUN 00 1 11.10 https://m.edsoo.ru/00a
AIIEKTPOTUTHIECKOM dd5d8
JUCCOIAIIUU
X i o B LOK
13 bell 1 15.10 https://m.edsoo.ru/00a

JJIEKTPOJIUTUYECKON
JUCCOLAUN

dd8b2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

bubmuoreka [JOK

14 [ToHsiTHE O THAPOIHU3E CONEi 18.10 https://m.edsoo.ru/00a
dd9od4
O060011IEeHNEe U CUCTEMATU3 AL BH6H_H0TeKa 0K
15 B 22.10 https://m.edsoo.ru/00a
dddi12
[TpakTuyeckast padora Ne 1. bubmumoreka [IOK
16 «Pemienue 25.10 https://m.edsoo.ru/00a
IKCIEPUMCHTAIBHBIX 3a1a4» ddbfa
KontponsHas padora Ne2 o Bubmorexa LIOK
17 ;z“gigizzl;?oxnﬁﬁzeg;?e 08.11 https://m.edsoo.ru/00a
peaxiuu B pacTBOPax» ddecO
OO01as xapakTepucTHKa bubnnoreka [JOK
18 rajJoreHoB. XUMHUYECKHE 15.11 https://m.edsoo.ru/00a
CBOMCTBA Ha IPUMEPE XJI0pa ddfe2
XnopoBogopoa. ComnsiHas
KHCIIOTa, XUMHYECKHE BH6H_HOTeKa LIOK
19 S 19.11 https://m.edsoo.ru/00a
MIPUMEHEHUE del04
[IpakTuueckas padorta Ne 2 o
teme «llomydyenue comssHOM EH6JI_HOTeKa LIOK
20 KHCIIOTHI, H3ydeHe c8 2211 https://m.edsoo.ru/00a
CBOWCTB» de348
Beruncnenus mo ypaBHEHUSAM
. bubmuorexa [JOK
21 XUMITCCIHX PCAKIITH, CCTH 26.11 https://m.edsoo.ru/00a
OJIMH M3 PEarcHTOB JaH B 4e488
M30bITKE désoo
OO6m1ast XxapakTepucTrUKa BH6H_HOTeKa HOK
22 steMeHToB VIA-IDVIIEL 29.11 https://m.edsoo.ru/00a
py deb4a
e s Bumorera LK
23 PPl e P 03.12 https://m.edsoo.ru/00a
COETMHEHH B IPUPOJE. de64a
XHWMHUYECKHE CBOMCTBA CEPBI -
CepoBo0opoJ1, CTpOEHHUE, bubnmnoreka [JOK
24 bu3ruecKre 1 XUMHUYECKHE 06.12 https://m.edsoo.ru/00a
CBOICTBa de802
Oxcuppl cepsl. CepHas
KHUCJIOTa, GU3HYECKUE U BH6H_HOTeKa HOK
25 CUMIIECKIE CROHCTEA 10.12 https://m.edsoo.ru/00a
MIPUMCHCHHE dea28
XUMUYECKUE PEAKIIUH,
TeKaIue B OCHOBE
MIPOMBIIIIJICHHOTO CIIoco0a bubnmuorexa [JOK
26 MOJTY4CHHSI CEPHOM KHCIIOTHI. 13.12 https://m.edsoo.ru/00a
XUMHUECKOE 3arpsA3HEHUE dec8a
OKpY>Karollen cpeibl
COETUHEHUSIMU CEPBI
BrrunciieHue MaccoBOU 0N BH6H_HOTeKa HOK
27 BLIXOMA DOV ekl 17.12 https://m.edsoo0.ru/00a
Aa IPOJTyKTa PeaKil dec8a
28 OO6m1as XxapakTeprucTruKa 2012 bubnmuorexa [JOK

aneMeHToB VA-rpynnsl. A3oT,

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



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

pacnpocTpaHeHue B IPUPO/IE,
(bU3UYECKHe U XUMHUYECKUE
CBOMCTBA

deeab

AMMHaK, ero pu3nvecKue u

bubmuorexa [JOK

29 XUMHUYECKHE CBOWCTBA, 24.2 https://m.edso0.ru/00a
MOJY4CHHE U IPUMEHECHUE dfo04
IIpaxTnueckas padora Ne 3 o bubmumoreka [IOK
30 teme «Ilonyuenne aMMuaxa, 27.12 https://m.edsoo.ru/00a
W3YYCHHE €r0 CBOMCTBY df180
A3o0THas KucioTa, eé bubmuoreka [JOK
31 (busnyecKre U XUMHUECKUE 30.12 https://m.edsoo.ru/00a
CBOMCTBA df306
Hcnons3oBanyre HUTPATOB U
colEl aMMOHHSI B KavecTBe Butmorexa LIOK
32 MHHEPAILHBIX Y/I00CHUA. 10.01 https://m.edsoo.ru/00a
XI/IMI/I‘IGCKOGUBan}IBHeHI/IC 4f518
OKpY’KaloIIen cpeabl —
COCJIMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V) Bu6morexa LIOK
33 1 Gocopras KucioTa, 14.01 https://m.edsoo.ru/00a
(1)H3E/Iqec1<1/1e U XUMHYCCKHUEC df68a
CBOWCTBA, MOJyYCHHE -
Hcnons3oBanue GocdaToB B Bubmorexa LIOK
34 KAHCCTBE MIHCPaTIHHBIX 17.01 https://m.edsoo.ru/00a
ynobpenuii. 3arps3HeHue 4fc20
MIPUPOAHOM cpenbl hochaTamu -
Yraepon, pacipocTpaHEHHE B bubnuotexa [JOK
35 npupoze, Guzndeckue u 21.01 https://m.edsoo.ru/00a
XUMHYECKHE CBOMCTBA dfd9c
Oxkcupl yriaepojaa, ux
bu3nYecKre U XUMHUECKUE bubmmoreka [JOK
36 CBOMCTBa. DKOJIOTUYECKUE 24.01 https://m.edsoo.ru/00a
pOOJIEMBI, CBSI3aHHBIE C dfebe
okcuziom yriepona (1V)
bu6mmorexa [IOK
37 YronpHas KUCIIOTa U €€ COH 27.01 https://m.edsoo.ru/00a
e006¢
[IpakTuueckas paborta Ne 4 o
teme "llomydyenune bubnuorexa [JOK
38 YTJIEKHUCIIOTO Ta3a. 31.01 https://m.edsoo.ru/00a
KavecTBeHHast peakims Ha e027e
kapOoHat-uoH"
[lepBoHauyanbHbBIe TOHATHUS 00 bubnuoreka [IOK
39 OpPraHUYECKHX BEMIECTBAX KaK 04.02 https://m.edso0.ru/00a
0 COeIMHEHUSIX YTIepoaa e054e
bubmuoreka [JOK
40 KpemHuuii u ero coenHeHuUs 07.0 https://m.edsoo.ru/00a
e080a
Pesnie sxenepvenaTm ubmotera LIOK
41 . 10.02 https://m.edsoo0.ru/00a
3a7a4 1no reme «BaxHeimue c0bf2
HEMETAJUThI U MX COCTUHCHHS -
42 Kontponbras padota Ne3 mo 14.02 bubnmuorexa [JOK

TeMe «BaxHeHnme HeMeTauIbl

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

1 UX COCIUHCHUA

e0el8

OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —
MeTau1oB. MeTrayunaeckast

bubmuorexa [JOK

43 CBA3b U METaJIMYECKast 18.02 https://m.edso0.ru/00a
KpUCTAJTNYECKask pelETKa. e103e
dusnyeckue CBOMCTBA
METAILJIOB
XHUMHUYECKHE CBOMCTBA BuGnuotexa LIOK
44 MCTAJLIIOB. . 21.01 https://m.edso00.ru/00a
QHCKTpOXthquCKHH pan 61156
HaIpsDKEHUH METaJlIOB EE—
OO6mmwme crmocoOb! MOTyYeHUS
gi;[‘?gf)fl):l:ll/lcﬂngngl'aBHeHH}IM bubmorexa LIOK
45 ypas 25.01 https://m.edso00.ru/00a
XUMHYCCKHUX PEaKIUi, €CIIN 1156
OJIUH U3 PEareHTOB COJICPKUT EE—
MIPUMECH
[TonsiTHe 0 KOppo3UU bubmmorexa LOK
46 04.03 https://m.edso00.ru/00a
METAJIJIOB
el1278
bubmuorexa [JOK
47 IlenounbIie METAILIBI 07.03 https://m.edso00.ru/00a
el4b2
Oxcuapl U TUIPOKCUIBI HATPUS bubmorexa LIOK
48 10.03 https://m.edso00.ru/00a
U Kajaus
el4b2
bu6nmoreka [JOK
49 meﬂquovgeMeﬂbHHve METaiLIb! 18.03 https://m.edso00.ru/00a
— KaJbIUH ¥ MarHui
el5e8
Baxnenmme coeqmHeHNs Eubmorexa IIOK
50 21.03 https://m.edso00.ru/00a
KaJbLus
el5e8
51 O606H}CHI/IG U CHCTEMAaTHU3ALINS 95 03
3HAHUH
JKécTkoCTh BOMIBI M CIIOCOOEI €€ Eubmorexa LIOK
52 CTDAHCHIS 28.03 https://m.edso0o.ru/00a
yerp £1886
[IpakTuueckas padbota Ne 6 o bubmuorexa [JOK
53 teme "YKEcTKOCTh BOABI U 08.04 https://m.edso0.ru/00a
METO]Ibl €€ yCTpaHEHUs" elae8
bubmuorexa [JOK
54 AroMuHUR 11.04 https://m.edso00.ru/00a
elc64
AmMdoTepHbIE CBOMCTBA OKCHIA bubmorexa [IOK
55 1 rIpOKCHIa 15.04 https://m.edsoo.ru/00a
elc64
bubmuorexa [JOK
56 Keneso 18.05 https://m.edso00.ru/00a
e1d86
OKcuIpl, THIPOKCUIBI U COJTH bubmorexa [TOK
57 ’ 22 04 https://m.edso00.ru/00a

xenesa (1) u sxemnesa (111)

e35e6



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

O0001IeHYE ¥ cCUCTEMAaTU3 AU

58 N 1 25.04
3HAHUI
o B 10K
59 p . 1 06.05 https://m.edsoo0.ru/00a
3aa4 1o reMe «Baxkueiimme 03de8
METAJUIBI U UX COEIUHEHUS e
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIUH U3 PEareHTOB JaH B bubnmoreka [JOK
60 U30BITKE HIIH COMEPIKUT 1 13.05 https://m.edsoo.ru/00a
npumMecH. Beraucienus el1750
MacCOBOM JOIU BBIXOJ1a
MIPOJYKTA PEaKIuu
61 O606H}€HI/I€ W CUCTEMAaTHU3aIAS 1 16.05
3HAHUI
Kontponbnas padota Ne4 1o
62 TeMe «BakHele MeTauibl U 1 20.05
HUX COEIUHEHUS»
BemecTBa u maTepuaisl B bubnuorexa [JOK
63 [MOBCEITHEBHOM KU3HU 1 23.05 https://m.edsoo.ru/00a
yeoBeKa e3f50
XHUMHYECKOE 3arpsi3HeHue bubmmorexa LJOK
64 3arp 1 27.05 https://m.edsoo.ru/00a
OKpY>KaroIen cpebl 04270
Ponps xuMuu B penieHnu bubmorexa LJOK
65 p 1 30.05 https://m.edsoo0.ru/00a
9KOJIOTMUYECKUX MPOOIeM
e4270
. bubnuotexa [JOK
66 PesepaHbiit ypok. O606m?HHe 1 https://m.edsoo0.ru/00a
W CUCTEMaTHU3allus 3HAHUI
e0d0a
. bubnuoteka [JOK
67 PesepaHbiit ypok. O6O6MSHH6 1 https://m.edsoo0.ru/00a
W CUCTEMAaTHU3allisA 3HAHUI
db33c
. bubmuorexa [JOK
68 Pe3epBHBII/I YpOK. 0606H_IEHI/IG 1 https://m.edsoo.ru/OOa
U CUCTEMAaTHU3allisA 3HAHUI
d9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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