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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMK K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBe (QeaepabHON padouell MpOrpaMmel
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPEnogaBaHus y4eOHOro nmpeamMera « XUMuUshy
B 00pa3oBaTenbHbIX opranmu3anusx Poccuiickoit @eneparui.

[Iporpamma 1o xuMuu Ha€T MPECTABICHUE O MENsAX, OOIeH cTpaTeruu
oOydeHMs, BOCIHMTAHMS M Pa3BUTUS OOyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeamMeTa, yCTaHaBIMBAaeT  00s3aTeIbHOE MPEeAMETHOE coJiep>KaHue,
MpeaycMaTpPUBAET pacIpelielieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEIEseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIBHOCTh  M3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTUKA Y4eOHOrOo TIpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIBbHONW JCATEILHOCTH OOYYalomerocss I0 OCBOSHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHHU CIYKUT OCHOBOW isi (OpPMUPOBAHUSI MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEHU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS IOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM, HHEPIETHUUYECKOMH,
MTUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumun:

CIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPObI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
Hay4HbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCA  TEAarorM4ecKd
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIaJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOSHUU aTOMa U XUMHYECKOM CBSI3U;

— TMpEeACTaBJICHUN 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMKM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS pPACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJEA0BATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMUsI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MUpY,
«buomnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATEbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEI0OBATEIbCKOMN
NESATETbHOCTA, OCBOCHUM TIpaBWi Oe30MacHOTO oOOpalleHus C BElIeCTBaAaMHU B
[MOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE MPUOOpETH TaKUe 1eH, KaK:

— (opMHpoBaHME HWHTEIIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHs Ha CHCTEMAaTHYeCKoe MpHUOOIIECHUE
o0y4Jarommuxcss K CaMOCTOSITEJIbHOM TI03HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecriedyeHne yCIOBU, CIOCOOCTBYIOIIUX MPUOOPETECHUIO O0yYarOIIMMUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— (¢dopmupoBanue o0O0mEeH (YHKIMOHATLHON U €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YUCHHUH
XUMUU, TPUMEHSITh UX TMPU pPEHICHUU MpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOM JEATEIBHOCTH;

— ¢opMupoBaHue y O0OYyYalOMUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 71 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOr0 TMOBEJACHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOLICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUiIs M HANPaBIEHHOCTH JalbHEHIIETOo
oOy4eHusl.

OOmiee 4KMCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

B yue6nom mnane MBOVY «lllkona Ne 26» na 2023-2024 yueOHbI roj Ha
M3ydyeHHE ImpeaMera XHMUM B 8 Kilacce OTBOAMTCA 2 dYaca B HEACIIO.
Paboyas mporpamma mo xumuu B 8 "A" Ki1acce B COOTBETCTBHH C KaJleHJIAPHBIM
y4eOHbIM TIpauKoOM paccuuTaHa Ha 67 4yacoB, | 4Yac CIUIaHMPOBAaHO 3a CYET
VIUIOTHEHUsI y4eOHOro Marepuaina mo pasaeny «lloBropenue» wiu CrijiaHUPOBaH



3a cuér OnouyHOW momaum ydeOHOoro marepuana. B 9 "A" kmacce kiacce B
COOTBETCTBHH C KaJICHIApHBIM y4eOHbIM Trpadukom paccuuTaHa Ha 67 4dacos, 1
Jac CIUTAaHMPOBAHO 3a CYET YIUIOTHCHHS YydYeOHOTO Marepuana IIo pasaely
«IToBTOpEHMEY MM CIUTAHUPOBAH 3a CUET OJIOYHOHU MOAAYN yIeOHOTO MaTepHaIa.
B 9 «b» knacce B COOTBETCTBHH C KaJICHIAPHBIM yU4eOHBIM Tpa)KOM paccuuTaHa
Ha 68 Jacos.

KaJjieHapHblii JIAaH BOCIIUTATEIbHOI Pa00ThI /151 00YYAIOIIMXCH OCHOBHOI0
o011ero oopazoBanus

Moayab «IIIKOJIBbHBINA YPOK»

OpueHTHpPOBOYHOE
Hdena, coObITHSI, MEPOTIPUSATHS Kunaccest Bpems
OTBeTCTBEHHBbIE
NPOBe/ICHUs
Opranu3zanus HaCTaBHUYECTBA 8-9 | B Teuenue roga KraccHslif pykoBOAUTENb,
YCIEBAOIINX 00YUYaIOMINXCS HaL YUUTEIIS-TIPEAMETHUKH,
HEYCIIEBAIOINMU YYEHHUYECKOE
camMoynpaBJieHUE

NuunumnpoBaHue U MojJiep:KKa 8-9 | B Teuenue roga Yyurens-npeIMeTHUKI

HCCIICIOBATEIILCKOM JIEATSIIHHOCTH
IIKOJIbHUKOB B paMKaX peain3aliui UMHU
I/IHIII/IBI/II[yaJIBHBIX n prnHOBBIX
HCCJIEI0BATEIbCKUX MPOEKTOB

Bosneduenue yyammxcsi B KOHKYpPCHYIO 8-9 B tedenue roma Yuurens-npeIMeTHUKA
AKTUBHOCTbB, OJIUMITHAbI

CeHnTs10pnB
Briwo4yuTh MOAYJIb B TEMY YPOKA Kaacce Yuciao OTBeTcTBEeHHBbIE/TIPEeAMeThbI
JleHb 3HAaHUU 8-9 1 Yuurens-npeIMeTHUKU
Jenn conmumapHocTH B 60pbOe C 8-9 3 Yuurena-npeIMeTHUKA
TEPPOPU3MOM
Hosiopb
Mex1yHapOoAHBIN 1€Hb TOJIEPAHTHOCTH 8-9 16 Yuurens-npeIMeTHUKU
[enb matepu B Poccun 8-9 26 Yuurens-npeIMeTHUKU
Jexadpb
Mex1yHapOAHbIN 1€Hb NHBAIUI0B 8-9 3 Yuurena-npeIMeTHUKA
deBpaib

JleHb poccHiickor HayKu 8-9 8 Yuurens-npeIMeTHUKU




Jenn 3amutanka OTedecTBa 8-9 23 Yuurens-npeIMeTHUKU
Maprt

MexnyHapOaHbIN KEHCKUI JE€Hb 8-9 8 Yuurena-npeIMeTHUKA
Maii

MexayHapoaHbIi J€Hb CEMbU 8-9 15 Yuurens-npeIMeTHUKU




COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIE XUMHUYECKHE TOHATHS

IIpenmer xumuu. Posib XuMHUM B KW3HU 4YellOBEKa. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOMax Mo3HaHWs B XMMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAasi aTOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYeCKue U XUMHUYECKHUE SBJIICHHUS. XUMHUUYECKasl PEaKus U €€ IPU3HAKU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTMHEHHUS, Pa3JI0KECHHUS, 3aMEIICHUsI, 0OOMEHA).

XumuuecKkuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBuiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(U3NYEeCKMX CBOWCTB OO0pa3IlOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUEC
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XUMHUUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUMN, HAOII0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoACCTBHE Keje3a ¢ pacTBopoM conu meau (1II),
M3yUYeHHE CIOCOOOB pa3/eICHUs] CMECEi: ¢ MOMOIIBI0 MarHuta, (puibTpoBaHUE,
BbIIIApUBAaHUE, JUCTUIUISUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
colv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH MOJEKYJ
(ILIapocTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMEHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3MUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. I[lpumenenue kucnoponaa. CrocoOsl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BOJOopojAa (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUSA).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpwHs,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUUECKUE CBONUCTRA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  auIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOr0 TOTEIUICHUS KIUMaTta, MMapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B rpupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (11) u sxenesa
(III), ux cocrtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMH B
oOIIecTBEe MpaBUJaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYarOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXXAlOT  TOTOBHOCTh  OOyYaromuUxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM TIO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIECHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAYKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHGOpMAIHE O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHN MACSTEIBHOCTU MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHHWE W TOCTYIIKM CBOMX TOBAapUIIEH C MO3ULHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH W COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJII OOBSCHEHHS HaOII0JaeMBIX IIPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYeHHUS B
JlaJIbHEUIILIEM;

4) popMupoBaHKs KYJIbTYPHbI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TPYyA0BOIr0 BOCIIMTAHMSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW IO XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuII 0€30I1aCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC eiCcTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbIC, PETYyJATUBHbBIE), KOTOpbIe OOecrneyuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU
3HAHUMU: PACKPHIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JJIs1 OOBSICHEHUS OTACJBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHaBJIMBATh MNPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATHh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XHMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPU PElIeHUU Y4eOHO-I03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITE U XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITHi,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIUPOBaATH 000OIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITH OTUET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpe
uHGOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHHE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHMBeEpPCcAJIbHbIE YUeOHbI€e 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) IO
CYHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAILUIO
pe3ybTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  NpU  PEIICHUH
BO3HMKAIOLIMX NpOoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBUH, ONpelNeleHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATeNLHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJTy4YEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

INPEJMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padouei mporpamMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NeHCTBUH, crenupuyecKue Il MPEeIMETHOM 00JIacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  TOJYYEHHIO HOBOTO 3HAHUA, €ro HHTEPHpPETAINH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoHiy o0yuenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpAaCKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEILIECTBO, CMECH
(omHOpOAHAs M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUSI, XUMHUYECKasi peaKuus, KiIacCUu(PUKaius peakiuil: peaxiuu
COCIMHEHUSA, PEaKIUU Pa30KEHUs, PEAKIUU 3aMENICHUs, PEaKiuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PAJAUYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS WM HEMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAaIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHUU U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILECTB U X MPEBPAIICHU;

e HCIMOJBH30BaTh XHWMHYECKYI) CHUMBOJHUKY JUIsl COCTaBJICHHS (HOpPMYT
BEILECTB M YPABHEHUI XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWUCIICHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTDh BELIECTB K ONPEACIEHHOMY KJIACCy COECIMHEHHMN I10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJ0XKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAYCHHUs, KOTOPhIE HUMEIOTCA B
tabmune «llepmomuueckas cucrtemMa XxuMmudeckux diemeHToB [J[. U
MeHneneeBay C€ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0llee YUCIO0 ANEKTPOHOB
U pacrpeesieHle UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YUYaCTBYIOUIUX B PEAKIIUU
BEIIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasi OMUCAHUE TTPUMEpPaAMH MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TMPEBpAIECHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUd MBICIUTEIBHON AESTEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, KiIacCH(pUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJIsi M3Y4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHBII 1 MBICIICHHBIN );

CleIoBaTh  NpaBWJIaM  TOJIb30BAaHUST ~ XMMHYECKOW  TOCYIoM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJA), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;mrakmyc, heHondTarenH, METUIOPAHXK U JIPYTHE).

K xoH1y 00yueHus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHMS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3 PeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAS] JUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, Karaau3arop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIIMYECKas), KpPUCTAIIMYECKass peleTka, KOpPpOo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOM pEaKUHUH, NPEAEIbHO JOIyCTUMAas
koHueHrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIS COCTaBleHUS (HOpMYyI
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYeCKas) B HEOPTaHMYECKHX
COCIMHEHUAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPaxX HEOPraHUYECKUX COCAWHECHUH, TUI KPHUCTATUTUMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBATH M XapaKTEPU30BATh
Tabnuuynyo (opmy Ilepuoanmdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpymma (A-Tpynma)y W «mobodHas
noarpynmna (b-rpymnma)», maneie u OoJiblliM€ TMEPHOJIbI, COOTHOCUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTHA B M3MEHEHUW CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npeieNiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIEHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHeUpUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OMNHCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKIN;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA HOHHOIO



oOMeHa, ypaBHEHHUS peaKkluid, MOATBEPKIAIONMUX CYIECTBOBAHUE
TEeHETHYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIECHUS SJIEKTPOHHOTO OamaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJISAPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coON0JaTh  MpaBUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpYy/IOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJIYYEHHUIO H COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUIA-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHAJU3
W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIuid, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHHUS —
HaOJI0ICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 «A» KJIACC
KoandyecTBO YacoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acThb
L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK
' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
yeJIOBEKa
BemecTBa u xuMuuyeckue bu6nuorexa [JOK
1.2 15 1
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe

HECOPraHU4Y€CKHUX BE€HIECTB

21 Bosnyx. Kucnopon. [lonsitue 6 bubnuoreka LIOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
)7 Bonopoa.Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro mo paseny 15 o oo TS e
PeszepBHOe Bpems 2 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 67

I[TPOTPAMME




9 «A» KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
11 [ToBTOpEeHue u yroyOnenne 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. 2 | 1 bubnuorexa [IOK
' XUMHUYECKHE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIBL -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
31 Obmue cBOHCTS METATIOR 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 1 2 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
bu6mmoreka [IOK
. 1
4.1 BemectBa 1 MmaTeprainsl B )KM3HU 4EJIOBEKA 3 hitps//m.edsoo. /741636
Hroro no pazgeny 3
PeszepBHOE Bpems 2 brbmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 67 5 7
9 «b» KJIACC
KosamnuecTBo yacos JIeKTPOHHbIE
HaunMeHoBaHuUe pa3/iesioB U TeM uudposbie
Ne i/ P KoHTpoJabHbI IIpakTH4eckue (pp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu
11 [ToBTOpenue u yrirybiaeHne 3HaHUN 5 1 bub6nuoreka LIOK

OCHOBHBIX Pa3IesioB Kypca 8§ Kiacca

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




12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a2636
13 DNEeKTPOIUTHYECKAs JUCCOLIUAIIHSL. 2 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPaAx https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO0m1ast XapaKTepUCTHKA XUMHUYECKUX 4 bubnuoreka [IOK
. aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas xapakTepucTUKa XUMUYECKIX
2.2 aneMeHToB VIA nnbl. Cepa u eé 6 bubmorexa HOK
’ Py e https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 bubmorexa [TOK
' pyTHEL ’ p https://m.edsoo0.ru/7f41a636
COETUHEHUS
OO0mras XxapaKTepruCTUKa XUMHIECKUX
2.4 snemeHToB [VA-rpynmel. Yriuepon u 8 bubmmorera [TOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COECIUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTa/uibl M HX COeIMHEHUS
bubmuoreka [{OK
A i 4
3 Obume ceoficTBa METAILIOB https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
3.2 Baxneiinme mera CoeJIuHE 16
PRHCHILIE METAIIIB M X COCAMMCHIA https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasznea 4.

XuMus U OKpYy:KawoLas cpeaa




bu6mmoreka [JOK

4.1 BemectBa 1 MmaTepuansl B )KM3HU YEJIOBEKA 3 httos://m.edsoo /76412636
Hroro no pasneny 3
PeszepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIJTIAHUPOBAHHUE

8 «A» KJIACC
KosmnuecTBo yacos JIEKTPOHHBIE
Ne Hara undpoBbie
Tema ypoka KonTpoasbubie | IlpakTuueckue
n/n Bcero H3YYeHH S o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipenmet xumuu. Ponap XuMuu B KU3HU 1 04.09.202 Bbu6mmorexa [JOK
yenoBeka. Tena u BeriecTBa 3 o https://m.edsoo.ru/ff0d210c
II
) OHSITHE O METO/IaX MO3HAHUSA B | 06.09.202 bubnunoreka [JOK
XUMUU 3 https://m.edsoo.ru/ff0d227¢
[Ipaktuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUN U TPUEMBI bubnnoreka [IOK
3 1 11.09.202
oOparieHus ¢ 1abopaTOpPHBIM 3 https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM»
Yucrtele BemecTBa U cMecu. CiocoObl bu6nmoreka [JOK
4 . 1 13.09.202
paszzeneHus cMecen 3 https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenne cmeceit (Ha IpuMepe 1 18.09.202 | Duomiorera LIOK
4 . pHMEp o https://m.edsoo.ru/ff0d28c8
OUYMCTKHU NTOBApEHHOM COJIN)» 3
bu6mmoreka [JOK
A 1 20.09.202
6 TOMBIH MOJICKY IR 3 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB 25.09.202 https://m.edsoo.ru/ff0d2be8




XHUMHUYECKUE YPABHEHUS

3

bu6mmoreka [IOK
8 [IpocTeie 1 cioXHBIE BElIeCTBA §7.09.202 httos://m.edsoo.ru/f0d2abe
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE (3)2.10.202 hitos://m.edsoo.ru/f0d2dS0
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. BuG LIOK
noIMoTeKa
. 4.10.202
10 Xumnueckas popmyna. BaneHTHOCTD 04.10.20 hits://m.edsoo. ru/f0d2eac
ATOMOB XUMHUYECKHUX JIEMEHTOB 3
OtHocuTellbHAsg aTOMHAsI Macca. Bbu6mmorexa [JOK
11 09.10.202
OTtHocuTeNnbHAs MOJIEKYJISIpHAs Macca 3 https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMUYECKOT 0 11.10.202 bubnuotexa [JOK
3JIEMEHTA B COSTMHEHUH 3 o https://m.edso0.ru/ff0d350¢c
13 Koauuecto BemecTBa. Moib. 16.10.202 bu6mmoreka [JOK
MomnsipHasg macca 3 https://m.edsoo.ru/ff0d5230
DOU3NYCCKUEC U XUMUYSCKHUE SBICHUS. bubmuoreka [JOK
14 18.10.202
XuMUYecKasi peakius 3 https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycinoBusi NPpOTEKaAHUS bubnuoreka [JOK
15 y 23.10.202
XUMHUYECKUX PEaKLuU 3 https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUs] MACChl BEIIECTB. 5.10.202 bubnunoreka [JOK

https://m.edsoo.ru/ff0d3b88




Breraucnenus KOJINYCCTBA, MaCChl

bu6mmoreka [IOK
17 1.
BemeCTvBa [0 YPaBHEHHUSIM XUMHUYECKUX 08.11.202 httos://m.edsoo.ru/f0d5708
peaxIuii 3
Knaccudukanus XuMUIeCcKuX peakiuii
18 (coenuHeHuUs, pa3IoKeHUS 13.11.202 bubmmorexa [IOK
P : S https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs], OOMeHa) 3
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 1OK
HOIMoTEKA
19 : 15.11.202
HIHKIIOTIe/MCT O6O6HjeHHe " > 0 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aINs 3HaHUH 3
20 KonTponbhas padorta Nel no teme 20.11.202 bubnnoreka [JOK
«BerecTBa 1 XUMHYECKUE PEAKITUID 3 o https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk ra3zos. Cocrtas Eub 1OK
HOIMoTEKA
21 . — 1.
Bo3ayxa. Kucinopong — sneMeHT u 22.11.202 hits://m.edsoo ru/f0d448e
npocroe Bemectso. O30H 3
dunyeckne 1 XUMHYECKHE CBOMCTBA Bu6 10K
HOIMOTEKA
22 27.11.202
KHCI0pO/Ia (peaKIH OKHCICHHU, https://m.edsoo.ru/ff0d4614
ropenue). [lorstae 06 okcumax 3
CriocoOblI mosryueHHs KUCIOPOaa B
23 71a00paTOPHUH U IPOMBIIIUIEHHOCTH 29.11.202 Bubmiorexa OK
paTop P ’ o https://m.edsoo.ru/ff0d497a
[puMeHeHke KUCIopoaa 3
TemnoBoii 3¢ ekt Xxumuueckoit
24 peaKuuu, MOHATHE O 04.12.202 bubnnoreka [IOK
TEPMOXUMHUYECKOM yPaBHEHHUH, DK30- 3 https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYECKHUX PEAKIIHSIX
TorumBo (HeTh, yroiab U METaH).
25 3arpsi3HEeHHE BO3AyXa, CIIOCOOBI €T0 06.12.202 Bubmorexa OK
p yxa, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLECHUS 3




[IpakTrueckas padota Ne 3 mo Teme

bu6mmoreka [IOK
26 «ITomyuenue u co(jnpaHHe KHUCJI0pO/a, 11.12.202 httos://m.edsoo.ru/ff0ddac)
U3yYEHHE ero CBOMCTBY» 3
Boapopoa — anemeHT u npocroe bubmuorexa [JOK
27 13.12.202
BelecTBo. HaxoxaeHnue B npupoae 3 https://m.edsoo.ru/ff0d4dd0
73 du3nuecKre 1 XUMUUYECKUE CBOMCTBA 18.12.200 bubmuoreka [JOK
Bostopoja. [IpumeneHue Boopoa 3 o https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 [ToHsITHE O KUCITOTAX U COJISIX gO. 12.202 hitos://m.edsoo r/f0d50d2
30 CriocoOblI osryueHHs BO10po/ia B 512,202 bubnuoreka [IOK
naboparopuu 3 https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «ITonmydenue u coOMpaHue BOIOPOIA 27.12.202 bubmorera [JOK
Y . P HAOPOAE, o https://m.edsoo.ru/ff0d4f42
HU3Y4YE€HUE €TI0 CBOUCTBY 3
1 MossipHblii 00bEM Ta30B. 3aKOH 10.01.202 bubnuoreka [IOK
ABoraapo 4 https://m.edsoo.ru/ff0d542¢
Brrunciienus 00bEMa, KOJIMYECTBa Bu6 1OK
noIMoTEKA
15.01.202
33 BeIeCTBa Tasa 1o ero mBeCTHO_I,VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WA 00BEMY 4
Brruucnenus 00bEMOB ra3oB 10
34 ABHEHUIO PEAKLIMY HA OCHOBE 3aKOHA 17.01.202 bubmorera [JOK
yp . peakt . o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B 4
35 dOu3nUecKue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [JOK




BOJIBI

22.01.202
4

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Tousarue 00

bu6mmoreka [{OK

36 24.01.202
WHAUKATOPAX 4 https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHnnsie
37 51 HI;HaCLI peHHBIIe) aCTBOPHI B 29.01.202 bubmotera [JOK
IH p ppl: o https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BeliecTBa B pacTBOpE 4
[IpakTrueckas padorta Ne 5 mo reme
«IIpuroroBiieHre pacTBOPOB C bubmuorexa [JOK
38 . . . 31.01.202
OIIpEeIeJIEHHON MacCOBOM JOJIEN 4 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
19 KonrtponsHas padora Ne2 o reme 05.02.202 bubnnorexa [IOK
«Kucnopoa. Bogopoxa. Boga» 4 https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCupUKaIs, 07.02.202 bu6mmoreka [JOK
HOMEHKJIaTypa 4 https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 12.02.202 Bubmmorexa LIOK
’ P o https://m.edsoo.ru/ff0d664¢
OKCHUJIOB 4
4 OcHoBaHuUs: cOCTaB, KiIacCu(PUKaIus, 14.02.202 bubnmoreka [JOK
HOMEHKJIATypa 4 https://m.edsoo.ru/ff0d67ca
43 HonyquHve Y XMMHYECKHE CBOMCTBA 19.02.202 bubnuoreka [JOK
OCHOBaHUM 4 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiraccudukanms, bu6mmoreka [JOK




HOMEHKJIaTypa

21.02.202
4

https://m.edsoo.ru/ff0dfee2

HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka [{OK

45 KHCJIOT 26'02'202 https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéBII) HI(lt)H q)eHI/I;I XHMHquKI/Ie 28.02.202 bubmorera [JOK
. y ’ o https://m.edsoo.ru/00ad9474
CBOMCTBa 4
[TpakTnueckas padota Ne 6. Perenue
AKCIEPUMEHTAIT 3a7a4 Mo TemMe
47 KCIIEPUMEHTAJIbHBIX 3a7a4 110 TEM 04.03.202 bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX 4 https://m.edsoo.ru/00ad9b7c
COCTUHEHUI»
43 I'eneTnueckas cBs3b MEXKIY Ki1accamu 06.03.202 bubnnorexa [IOK
HEOPTaHUYECKUX COCTMHEHUN 4 T https://m.edso0.ru/00ad9a50
49 060611;16HI/I€ 1 CUCTEMaTH3AIUS 11.03.202 bubmuoreka [JOK
3HAHUMN 4 https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHMYECKUX 13.03.202 bubmorexa HOK
. P o https://m.edsoo.ru/00ad9ela
COEMHEHUI 4
[TepBbie MOMBITKH KIaccUPUKAITIT
51 XHUMHUYECKUX dJIeMEHTORB. [IoHsTHE O 18.03.202 bubmmorera [JOK
' o https://m.edso0.ru/00ad9ffa
IPYyIax CXOAHBIX AIEMEHTOB 4
[Iepronnueckuii 3aK0H U BuG 10K
noIMoTeKa
20.03.202
52 [leprognueckas cuctemMa XUMHYECKUX 0.03.20 hitos://m.edsoo rw/00adas?c
anemenToB . 1. Menaeneepa 4
53 [Tepuobl, TpymIibl, OATPYIIIBI bubmuoreka [JOK




01.04.202
4

https://m.edsoo.ru/00ada52¢c

CTpOCHI/Ie atoMoB. CocTaB aTOMHBIX

bu6mmoreka [{OK

54 03.04.202
sanep. M3otomnbl 4 https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0YeK
55 aToMOB 3JeMeHTOB Ileproandeckoit 08.04.202 bubmorexa LOK
pHoA o https://m.edsoo.ru/00adaébe
cuctemsl /. 1. MeHnaeneeBa 4
XapakTeprucTUKa XUMHUYECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO
56 JIEMEHTA I rv MIOJIOKEHUIO B 10.04.202 bubmuorexa [JOK
[Tepuonnueckont cucreme /1. U. 4 https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonuyeckoro 3aKoHa
JUISL pa3BUTHUSL HAYKU U NIPAKTUKU. []. bubnmoreka [JOK
57 .. 15.04.202
N. MenaeneeB — y4€HbIi, EIAror 1 4 https://m.edsoo.ru/00ada96e
rpak1aHUuH
DIIEKTPOO aTeJIbHOCTh aTOMO
53 JIEKTPOOTPULATEIBHOCTh ATOMOB 17.04.202 bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB 4 https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
22.04.202
> Honwast xumirieckas cpizp 4 04.20 https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMa4decKas 24.04.200 but6mmoreka [{OK
CBSI3b 4 https://m.edsoo.ru/00adaab8
K
61 OBAJICHTHAs HENOJIIPHAs XUMUYECKas 27 04.202 bubnnorexa [IOK

CBA3b

4

https://m.edsoo.ru/00adaab9




bu6mmoreka [JOK

62 Creneii, OKHCICHHS I 26'05'202 https://m.edsoo.ru/00adae28
63 OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC | 08.05.202 bubmuoreka [JOK
peakuuu 4 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKuCIUTETN U BOCCTAHOBUTEIIH 1 Z1‘3.05.202 hitps://m.edsoo ra/00adb076
Kontponbnas padota Ne4 o reme BuG 1OK
nomoTeKa
65 «Ctpoenue atoMa. XUMHUUYECKast 1 15.05.202 hits://m.edsoo r/00adbA86
CBSI3b» 4
66 HroroBast KOHTpOJIbHAs padoTa 3a 1 20.05.202 bubnuoreka [IOK
Kypc 8 Kiacca 4 https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O6o6iueH1/1e u 1 9.05.202 bubnmoreka [JOK
CHCTEMATH3alNs 3HAHUN 4 https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 67

[TPOI'PAMME




9 «A» KJIACC

KonuuyecTBo yacos DJICKTPOHHBIE
Jlara
undgposbie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuueckue | H3y4YeHH
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypchl
[lepronnueckuii 3aK0H. 04.09.2023
) [Iepnoanueckas cucrema 1 bub6nuoreka [IOK
XUMHYECKHUX 31eMeHTOB [l. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU 06.09.2023
2 CBOMCTB XMMUYECKUX JJIEMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX NEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 11.09.2023 bubGmmorexa IIOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCKON CBSI3U U TUITBI | 13.09.2023 bu6mmoreka [IOK
KPUCTAUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme 18.09.2023
5 «IloBTOpEHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eiIOB Kypca 8 Kiacca»
6 Knaccudukanus XuMuueckux ) 20.09.2023 bubimorexa IIOK
pEaKUHUid MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUYECKOMN 25.09.2023
7 eakuuy. [IoHATHE O TOMOTEHHBIX U 1 bubmorexa HOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIMIX
8 [ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU. 1 27.09.2023 bubnuoreka [IOK

q)aKTOpr, BJIMAIOIIUC Ha CKOPOCThb
XUMHYECKOU PCAKIMHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYICCKOI'O paBHOBCCHUA

9 OKHCIUTEILHO-BOCCTAHOBUTEILHEBIE 02.10.2023 bu6mmoreka [JOK
peakuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON 04.10.2023
10 nccormanuy. CHIbHBIE U ci1a0ble bubmiorexa IJOK
A HHATHH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
1 VOHHLE VDaBHEHIS DeaKiii 09.10.2023 bubmuoreka [JOK
yP peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U 11.10.2023
12 OCHOBAHUII B CBETE IIPEACTABICHUN bubmiorexa IJOK
pUII https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JTUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE 16.10.2023
13 [IPECTAaBIECHUI 00 Brbmorexa IJOK
bes . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKOMN AUCCOLUALINN
14 [ToHsTHE O THIPOIN3E COICH 18.10.2023 bubmorera [JOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3 IS 23.10.2023 bubmuoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpaxTuyeckas padora Ne 1. 25.10.2023
16 «Perienue dKCIIEpUMEHTAIBLHBIX Brbmorexa IJOK
p https://m.edsoo.ru/00addbfa
3aauy
KoHTtponbHas padora N2 o teme 08.11.2023
17 «ImexTpoMTHYECcKas TUCCOIHAIIIS bubmorexa LIOK
R & HHAATHL https://m.edsoo.ru/00addec0
XHUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO0m1as xapakTepucTHKa rajJoreHOB. 13.11.2023
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE Bubmrorexa HOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CossiHasi KUCIIOTA, 15.11.2023 bubnnorexa [IOK




XUMHUYECKHE CBOICTBA, MOJIy4YeHNE,
IpUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o Teme

20.11.2023

20 «ITomydeHne consTHOM KUCHTOTHI bubmmorexa LIOK
y N N ’ https://m.edsoo.ru/00ade348
U3y4YEeHHUE €€ CBOMCTBY
Bpruucienus 1o ypaBHeHUAM 22.11.2023
21 XUMHYECKUX PEAKIUH, €CIIU OAUH U3 bubmmorexa [JOK
peaKti, s https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO11ast XapaKTepUCTHKA 3JIEMEHTOB 27.11.2023 bu6mmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHbsie MOAU(DUKALIUK CEPBI. 29.11.2023
7 Haxoxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpupoJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, cTpoeHue, hu3ndeckue 04.12.2023 bubmuorexa [JOK
Y XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa, 06.12.2023
25 busnyeckue 1 XuMHUUECKHE CBONCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B 11.12.2023
OCHOBE IIPOMBIIIIEHHOTO crioco0a
MOJTYYCHUS] CEPHOU KHUCIIOTHI. bubnmoreka [JOK
26
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COeAMHEHUSIMU
cepsl
7 Brruucienne MaccoBoi J0JIM BEIXOa 13.12.2023 Bbu6mmorexa [JOK
NPOLYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO61mas xapakTepuCcTUKa 3JIEMEHTOB 18.12.2023 bubnnoreka [JOK




VA-rpynnmsl. A30T, pacipocTpaHEHHE
B IIpUpo/ie, GU3HIECKUE U
XUMHYECKHE CBONCTBA

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

AmMMmuak, ero pusudeckue u 20.12.2023
29 XMMHYECKHUE CBOMCTBA, MOJyYEHUE U bubmiorexa HOK
> TOTY https://m.edso0.ru/00adf004
pUMEHEHHUe
[TpaxkTrueckas padorta Ne 3 o reme 25.12.2023
30 «Tomydyenne aMmmuaka, U3yueHue ero bubmorexa HOK
. Y » 13y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hu3mueckue u 27.12.2023 bubnunoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN 10.01.2024
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 oOpeHuii. XuMu4ecKkoe bubmotera [JOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEH Cpebl
COEIMHEHUSIMU a30Ta
®docdop. Okcua pochopa (V) u 15.01.2024

33 docdopHas kucnota, pusndeckue u buGmorera [IOK

P N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOyYECHHE
Hcnonp3oBanue hochaTtoB B kKauecTBe 17.01.2024

14 MHUHEpaJIbHBIX y100peHUH. bubnnoreka [IOK
3arpsi3HeHUE IPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Vriepon, pacupocTpaHeHUE B 22.01.2024

35 pu i e g)mniec;;le 1 XUMHUYECKHE buGmorera [IOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcupl yriaepojaa, ux Gu3udeckue u 24.01.2024 bubmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKoJIornYecKue mpoOIeMBl,
CBsI3aHHBIC ¢ OKcHoM yriaeposa (IV)

. 29.01.2024 bubmmorexka [IOK
37 YTronbpHas KUCIIOTA U €€ CONU
https://m.edso0.ru/00ae006c
[TpaxkTrueckas paborta Ne 4 o reme 31.01.2024

13 "[Tomy4yeHue yriieKuciaoro rasa. bubnuotexa [JOK
KauectBennas peakiust Ha kKapOoHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHBIC TOHATHS 00 05.02.2024
bu6mmoreka [{OK
39 OPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIJIEpoaa
. 07.02.2024 bu6mmoreka [{OK
40 Kpemuuii u ero coeguHeHust
https://m.edsoo.ru/00ae080a
[Tpaktrueckast padota Ne 5. Pemnienne 12.02.2024

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«Baxneime HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHHUS
Kontponbnas padota Ne3 no teme 14.02.2024

. bubmuoreka [JOK
42 «Baxueite HeMeTaIbl U UX
https://m.edsoo.ru/00ac0el8
COCTMHEHUS
OO01m1ast XapaKTepUCTHKa XUMHYECKHX 19.02.2024
AJIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U Bbu6mmorexa [JOK
METAJUTNYECKAs] KPUCTAJINIECKAs https://m.edsoo.ru/00ae103e
peumérka. Pu3nveckue CBOMCTBA
METAJIJIOB

44 XuUMHUYECKHE CBOMCTBA METAJITIOB. 21.02.2024 but6mmoreka [{OK

DNEKTPOXUMHUYECKUHN Psift

https://m.edsoo.ru/00ael 156




HaHpH)KeHI/Iﬁ MCTAIJIOB

O61mue cnocoObl MOTyYeHHUS 26.02.2024
MeraioB. CruiaBel. BerunciieHus mo
45 aBHEHUSIM XNMHYECKUX PEAKITIH bubmorexa LHOK
yp PCAKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MpUMECH
46 [ToHATHE O KOPPO3UHU METAIIIOB 28.02.2024 bubmmorexa LOK
PP https://m.edso0.ru/00ael1278
04.03.2024 bu6mmoreka [IOK
47 €JIOYHBIE METaJIJIbI
m https://m.edso0.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U 06.03.2024 bu6mmoreka [{OK
KaJlisa https://m.edsoo.ru/00ael4b2
49 [[lemouHO3eMeNbHBIE METAJIIBI — 11.03.2024 bubnuorexa [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxselimme coeIMHEHNS KATbLU 13.03.2024 bubmmorexa LHOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cCUCTEMAaTH3AINA 18.03.2024
3HAHWUHU
5) JKEcTKOCTh BOJIBI M CIIOCOOBI €€ 20.03.2024 bubmuoreka [JOK
YCTPAaHEHUS https://m.edsoo.ru/00ac1886
[Ipaktuyeckas padora Ne 6 o Teme 01.04.2024
53 "XEcTKOCTh BOABI U METOELI €€ bubnnorexa [IOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
03.04.2024 bu6mmoreka [JOK
54 AmroMuHuH
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U 08.04.2024 bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo 10.04.2024 bu6mmoreka [JOK




https://m.edsoo.ru/00ae1d86

57 OKcubl, THIAPOKCHUIBI U COJIU KeEJe3a 15.04.2024 bu6mmoreka [{OK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O00011eHrEe U cCUCTEMAaTH3AIINA 17.04.2024
3HAHUU
[Ipaktuyeckas pabora Ne 7. Pemenue 22.04.2024
59 AKCIEPUMEHTAIIBHBIX 3a/1a4 MO TEME bubnunoreka [JOK
«Baxueimue MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Bpluncienus o ypaBHeHUAM 24.04.2024
XUMUYECKUX PEaKIUi, €CIIH OJUH U3
60 pEeareHToB J1aH B U30BITKE WU bubnuoreka [IOK
COZIEPKUT IpUMeECH. Brruncnenus https://m.edsoo.ru/00ael1750
MAaCCOBOM J10JIM BBIXOJA MPOIYKTA
peakiuu
O06o0011eHre U cucTeMaTu3alus
61 Hj . 27.04.2024
3HaHUI
KontponbHast padora Ne4 o reme
62 «BaxxnHenme MeTaJlIbl U UX 06.05.2024
COETMHEHUS»
BemectBa 1 Mmatepuansl B b K
63 L ! P 08.05.2024 nommoreka 11O
NOBCEIHECBHOM KHU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE
64 § P 13.05.2024 bubnuotexa [JOK
OKPYXKarolIer cpeabl https://m.edsoo.ru/00ae4270
Hroroas koHTpoIbHAs padboTa 3a
65 p p 15.05.2024 bubmuoreka [JOK
Kypc 9 kiacca https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001IeHNE U 20.05.2024 bubnuoreka [IOK




CUCTEMAaTHU3al s 3HAHUMN

https://m.edsoo.ru/00ae0d0a

PesepHbIii ypok. O6001IeHNE H

bu6mmoreka [JOK

22.05.2024
67 CUCTEMAaTHU3aIUs 3HAHUI ! 05.20 https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 67 5 7
[TPOT'PAMME
9 «b» KJIACC
KosmmuecTBo yacos DJIEeKTPOHHBIE
Ne HMara nudposbie
Tema ypoka Konrpoasnsbie | IlpakTuyeckue
n/n Bcero U3ydeHust o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypen
[Tepronuueckuii 3aK0H.
| [lepuoanueckas cucrema | 04.07.202 bu6mmoreka [{OK
XUMHUECKHX 31eMeHToB 1. 1. 3 o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHECHUU BuG OK
2 CBOMCTB XMMHUYECKHUX IJIEMECHTOB 1 07.09.202 htIf ;;?::;;?ru/ooad%%
MEPBBIX TPEX MEPHUOJIOB 3
3 Krnaccudukanus u HoMeHKIaTypa | 11.09.202 bubnuotexa [JOK
HEOPraHWYECKUX BEILECTB 3 T https://m.edsoo.ru/00adb7e2
4 Buipl XUMU4YeCcKOM CBA3U U THUIIBI 1 14.09.202 bubmuorexa [JOK
KPHCTAJUTMIECKUX PEIIETOK 3 o https://m.edsoo.ru/00adbac6
5 KonTponbhas padora Nel no teme 1 1
«[loBTOpEeHue 1 yriybieHne 3HaHUH 18.09.202




OCHOBHBIX Pa3aciIOB Kypca 8 ximacca

Krnaccudukanus XumMuueckux

bu6mmoreka [IOK

6 21.09.202
peaKuui 10 pa3IMYHbIM PU3HAKAM 3 https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOI BuG 1OK
HOJIMoTEKA
. 25.09.202
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 5.09.20 httos://m.edsoo.ru/00adbe9a
TFEeTEPOTCHHBIX PEAKIIUSIX 3 :
IlousaTre 0 XUMHUUECKOM
paBHOBecuH. DakTOPHI, BIUSIOIINE
8 Ha CKOPOCTh XMMHYECKOM PEaKIuy 1 28.09.202 bubmorexa HOK
p peakdl o https://m.edsoo.ru/00adc28¢
MMOJIOYKCHUE XUMHUYSCKOTO 3
paBHOBECHSI
9) -
9 KUCIIUTEIbHO-BOCCTAHOBUTEIIHHBIE 02.10.202 bu6mmoreka [{OK
peakuun 3 https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON Bu6 10K
HOIMOTEKA
10 .C 0 05.10.202
FHCCOMHMATIHH. LATHHDIC 1 CIIA0bIC https://m.edsoo.ru/00adcd68
3JICKTPOJIMTEI 3
bubmuoreka [JOK
11 n i 09.10.202
OHHBIC YPABHCHHA peariin 3 https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE MPEACTABICHHI bubnunoreka [JOK
12 y 12.10.202
00 PIIEKTPOTUTHIECKON 3 https://m.edsoo.ru/00add5d8
JIACCOIAAIIN
XYMHYECKHE CBOMCTBA COJICH B BuG 10K
HOIMOoTEKA
13 i 00 16.10.202
cpere HpeHCTaBHeHI:IH © https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI 3




bu6mmoreka [JOK

14 [TonsiTHE O THAPOIU3E COei ;9.10.202 hitos://m.edsoo ru/00add9dd
15 O606IJUIeHHe 1 CHCTeMaTH3aIlUs 3.10.202 bubmuoreka [JOK
3HAHUU 3 https://m.edsoo.ru/00addd12
[IpaxTrueckast paborta Ne 1. Bu6 LOK
HOJIMoTEKA
26.10.202
16 «Perienue 3KkcriepuMEeHTaIbHbBIX 6.10.20 hitos://m.edsoo.ru/00addbfa
3a71a9d» 3
KonTponbnas padorta Ne2 no teme
17 «DIIEKTPOJIUTHYCCKAS TUCCOLHAIIASL 09.11.202 bubmorexa LHOK
p A AT T https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX) 3
OO01mas xapakTeprCTHKA TaJIOTCHOB.
18 XHMHYECKHE CBOMCTBA HA IPUMEPE 13.11.202 bubmorexa LOK
puMep T https://m.edsoo.ru/00addfe2
xJjopa 3
XnopoBoaopoa. ConsiHas KUCIOTa,
19 XHME%CIZI: CiOfICTBa MOJy4eHHE 16.11.202 bubmorexa LOK
’ y ’ T https://m.edsoo.ru/00ade104
MIPUMEHEHNE 3
IIpaktuyeckas padora Ne 2 o Teme
20 «IlomydyeHne CONSTHOM KUCIOTHI 20.11.202 bubmorexa LHOK
Y L ’ T https://m.edsoo.ru/00ade348
U3y4YE€HUE €€ CBOUCTBY 3
Brruucienus mo ypaBHEHUSAM
21 XUMHYECKHUX PEaKIMi, €CIIU OJUH H3 23.11.202 bubmorexa HOK
peaiiit, a o https://m.edsoo.ru/00ade488
pearcHTOB JIaH B H30BITKE 3
2 OO61as xapakTepUCTHUKA SJIEMEHTOB 2711.202 bubnuotexa [JOK
VIA-rpynist 3 https://m.edsoo.ru/00ade64a
23 AnnotponHbie MOAUGUKAIIMN CEPHI. bubmuoreka [JOK




Haxoxnenue cepbl 1 €€ coeTMHEHUI

30.11.202
B MpUpoje. XUMHUYECKHE CBOMCTBA 3 https://m.edsoo.ru/00ade64a
cepbl
Ce
24 POBOJIOPO/I, CTPOCHHE, ) 04.12.202 bubnuoreka [IOK
¢u3nueckre 1 XMMUYECKHE CBOMCTBA 3 https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHasi KMCIIOTA, BuG 1OK
nonrorTeka
2 07.12.202
> (bﬂgflqecm/le 1 XHMITICCIHC https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE 3
XHUMHUYECKHUE PEAKIUH, JIEIKALIUE B
OCHOBE MPOMBIIIUIEHHOTO CTI0c00a
26 MOJYYECHUSI CEPHOM KUCIIOTHI. 11.12.202 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE 3 https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COeAMHEHUSIMU
cepbl
B .
7 BIYMCIIEHUE MAaCCOBOM JI0JIM BBIXOJa 14.12.202 bubnunoreka [JOK
MIPOIYKTa peaKkunu 3 https://m.edsoo.ru/00adec8a
OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB
VA- A
)% rpynmnsl. A30T, 18.12.202 bubnuoreka [IOK
pacrpocTpaHeHue B IPUPOAE, 3 https://m.edsoo.ru/00adeeab
¢u3nveckre 1 XUMUYECKHE CBOMCTBA
AmMHaK, ero pu3nUecKue u
29 XUMUYECKHE CBOWCTBA, MOIYYEHUE U 21.12.202 bubmorexa HOK
> 10Ty o https://m.eds00.ru/00adf004
IIPUMEHEHNE 3
IIpaktuyeckas padora Ne 3 o Teme
30 «ITomyuyeHne amMmmuaka, U3y4eHue ero 25.12.202 bubmorexa HOK
. Y > 13Y o https://m.edso0.ru/00adf180
CBOMCTB» 3




A3oTHas KucioTa, e€ puzndeckue u

bu6mmoreka [JOK

28.12.202
31 XUMHYECKHE CBOMCTBA 38 0 https://m.edsoo0.ru/00adf306
Hcnonb3oBaHnne HUTPATOB U CONEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX Eub 1OK
nonMoTeKa
2 . X 11.01.202
3 ynoGpenmii. Xumraeckoe . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl 4
COEIMHEHMSIMU a30Ta
®dochop. Oxcup dpocdopa (V) u
33 (pocg)o pHasI KI/I()tlﬂ((l))Ta q)@yll)m(qeixne U 15.01.202 bubmmorexa [JOK
p o o https://m.eds00.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYyUYEHUE 4
Hcnons3zoBanue pocdaros B
14 KaueCTBE MUHEPATbHBIX YA0OpEHUH. 18.01.202 bubnuorexa [JOK
3arpsi3HeHHE TPUPOIHON CpEIbI 4 o https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHEeHUE B
35 pu 1; fe[ (Ii))mnrt){eclee U XUMHYECKHE 22.01.202 bubmorexa [IOK
P P Ae T https://m.edsoo.ru/00adfd9c
CBOMCTBA 4
Oxcunpl yriaepoaa, ux pusnueckue u
16 XHMHYECKHE CBOMCTBA. 25.01.202 bu6mmoreka [{OK
DKOJIOTHYECKHUE TIPOOIIEMBI, 4 https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHioM yriaeponaa (IV)
N bubnuorexa [JOK
29.01.202
37 YTOJbHas KHCIOTa i e€ conn 4 https://m.edso00.ru/00ae006c
38 [IpakTiueckas pabora Ne 4 mo Teme bubmuoreka [JOK
"[TosryyeHue yriieKucioro rasa. 01.02.202 https://m.edsoo.ru/00ae027¢
KauecTBenHas peakuus Ha KapOoHAT- 4




n

HOH

[TepBoHavabHBIC TOHATHS 00

bu6mmoreka [{OK

39 05.02.202
OPTAHMHCECKHX BEIICCTBAX KK O https://m.edsoo.ru/00ac054¢e
COEMHEHHUSIX YTIepoia 4

bu6mmoreka [{OK
40 K i 08.02.202
DEMHHIH I €10 COC/HMHEHHA 4 https://m.edsoo.ru/00ae080a
[IpakTrueckast pabora Ne 5.

A1 Pemenune skcnepuMeHTAIBHBIX 3a7a4 12.02.202 bubnuotexa [JOK
1o TeMe «BakHeiiime HeMeTaIbl | 4 o https://m.edso0.ru/00ae0bf2
WX COCTMHCHHUS
Kontponbnas padota Ne3 no teme Eub OK

42 «BaxkHennme HeMeTaJUTbl U UX 15.02.202 nosmotera I

https://m.edsoo0.ru/00ac0e18
COCTMHEHUS 4
OO01as xapakTepucTUKa
XUMUYECKUX IJIEMEHTOB —

43 MeTaJI0B. MeTamandecKkas CBsI3b U 19.02.202 bu6mmoreka [JOK
METaJTNYeCKasi KpUCTALUTHIeCKas 4 o https://m.edsoo.ru/00ae103¢e
pemérka. Pu3nvecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAIJIOB, BuG 10K

nonMoTeKa

44 DneKTpo ECKH 22.02.202

JIeKTP Xmimq e https://m.edsoo.ru/00ael156
HANPSOKEHHH METAIIOB 4
OO1m1re cnocoObl MOTyYEeHHUs
MetasuioB. CruiaBel. Beruucienus no Eub 1OK
nonroTeKa

45 aBHE €CcK eaKLui 26.02.202
YPABHCHILIM XHMHUHACCIIX PEarkiii, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPKUT 4

IIpUMECH




bu6mmoreka [JOK

46 [TonsTHE O KOPPO3UU METAJLIOB ;219.02.202 hitos://m.edsoo.ru/00ael 278
bu6mmoreka [JOK
4.03.202
47 [lenounbie merae! 2 03.20 https://m.edsoo.ru/00ae14b2
OKcuabl ¥ THIPOKCUIBI HATPUS U bubnuotexa [JOK
48 KaJust 27'03'202 https://m.edsoo.ru/00ae14b2
49 H_[enoquozseMeanvme METaJJIbI — 11.03.202 bubmuorexa [JOK
KaJbIIUH U Maruuu 4 https://m.edsoo.ru/00ael 5e8
. bubnuorexa [JOK
50 Baxxneiime coeITMHEHUS KaTbIIU 4114.03.202 hitps://m_edsoo.ru/00ae] Se8
51 O606HvleHI/Ie 1 CUCTEMaTHU3AIMS 18.03.202
3HaHUH
4
5) JKécTKOoCTh BOJIBI M CITIOCOOBI €€ 21.03.202 bubmuoreka [JOK
YCTpaHEHHUS 4 https://m.edsoo.ru/00ac1886
[IpakTnueckas padora Ne 6 o Teme Bi6 OK
53 "YKEcTKOCTh BOABI U METOJIBI €8 01.04.202 nommotera I
" https://m.edsoo.ru/00aelae8
YCTpaHECHHUS 4
. bubmuoreka [JOK
> Amomminii 24'04'202 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuoteka [JOK




08.04.202

TUAPOKCUIA 4 https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
11.04.202
36 Keneso 4 https://m.edsoo.ru/00ae1d86
O
57 KCH/JIbI, TUPOKCHUIBI U COJIU 15.04.202 bubnmnoreka [JOK
xenesa (I11) u sxenesa (III) 4 https://m.edsoo.ru/00ae35¢6
53 O6o6uvleHHe U CUCTEMAaTHU3aLINs 18.04.202
3HaHUHN
4
[TpakTrueckas padota Ne 7.
59 Pemenue 3Kcnep1:1MeHTanLHHx 3a1a4 22.04.202 bubnuorexa [JOK
o teme «BaxkHeue MeTaibl U UX 4 https://m.edsoo.ru/00ae3de8
COEIMHEHUSD)
Brruucnenus mo ypaBHEHUAM
XUMUYECKUX PEAKLUH, €CIIH OUH U3
60 peareHToB /1aH B U30BITKE WU 25.04.202 bubnnorexa [JOK
COACPKUT MpuMecH. Brruncienus 4 https://m.edsoo.ru/00ael1750
MAacCOBOM J0JIM BBIXOJa TPOIYKTa
peakuuu
61 O6O6HVIGHI/I6 U CUCTEMAaTHU3aLINs 27.04.202
3HaHUUN
4
Kontponbnas padota Ne4 o reme
62 «BaxxHeume MeTalibl U UX 02.05.202
COCTMHEHUS 4
63 BemectBa u maTepuansl B bubmuorexa [JOK




HOBCCHHCBHOﬁ KU3HU YCIIOBECKa

06.05.202
4

https://m.edsoo.ru/00ae3£50

64 XI/IMI/I‘ICCKOCUSarpHSHeHI/IC | 09.05.202 bubnnorexa [JOK
OKPYXKaIOLIEH CPEbI 4 https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 13.05.202 bubnuorexa [IOK
9KOJIOTUYECKUX TTPOOIeM 4 https://m.edsoo.ru/00ae4270
66 WroroBas koHTpoJpHAs paboTa 1Mo | 16.05.202 bubnmoreka [JOK
XUMUH 32 Kypc 9 kimacca 4 https://m.edsoo.ru/00ae0d0a
67 PesepBHBI ypoK. O6o6iueHne u | 20.05.202 bubnnoreka [IOK
cCHUcTEMaTH3als 3HaHUN 4 https://m.edsoo.ru/00adb33c¢
68 Pe3epBHbIit ypoK. O6061II€HPI€ u | 3.05.200 bubnunoreka [JOK
CHCTEMATHU3AaLNsI 3HAHUU 3 https://m.edsoo.ru/00ad9¢cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaaxos C.A.,
AkrmonepHoe obmiectBo «M3aarenscTBo «IIpocBerienne»

* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011ecTBO
«3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

IMabpuensa O.C., OctpoymoB WU.I'. Xumus. 8 knacc: HactonpHas kHUTa
yuutens. - M.: JIpoda, 2008.

I'opxoBenko M.IO. IToypounsie pa3paboTku mo XumMuu: 8 Kimacc. — M.:
BAKO, 2007. — 368c.

I"abpuensn O. C., BockoboiinukoBa H.I1. HacronpHas kHura yuurens.
Xumus 8 xkiacce. - M.: Jlpoda, 2010 r.

INabpuensn O. C. Xumus B TecTax, 3ajauax, ynpaxHeHusx. 8-9 kiacc.: yueo.
nocobue asa obmieoOpaszopart. yupexaenuid/ 'abpuensu O. C.,
Bockob6oitankoBa H.I1. - M.: JIpoda, 2005. — 350c.

I"adpuensn O.C., AmykoBa A.B. Xumus. 8 kinacc: paboyas TeTpaab K
yueonuky ["abpuensua O.C. — M.: [Ipoda, 2009. — 176¢.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
KonTpen - Xumust nmst Beex (http://kontren.narod.ru). - mHbOpMAIIIOHHO-
00pa3oBaTeNabHbIN CAUT [ TEX, KTO U3y4YaeT XUMHUIO, KTO €€ MPEenoJIaeT, A
BCEX KTO HHTEPECyeTCS XUMHEH.

Anxumuk (http://www.alhimik.ru/) - oquH U3 TydIIux caiToOB
PYCCKOSI3BIYHOTO XUMHUYECKOT0 IHTepHETa OpUEHTUPOBAHHBINA HA YUYUTEIISA U

YUYCHHKA, IIPCIIOAaBaTCIId U CTYACHTA.



JIuer pukcupoBanus U3MeHEeHMH 1 JOMOJHEHU B pado4eil mporpamme

Jata
BHECCHMUA
N3MEHEHHIH,
JIOTIOJITHEHUM

Coneprxanue

CornacoBanue ¢
KypUPYIOLIUM IIPEeIMET
3aMECTHUTENIEM IUPEKTOpa
(moamnucek, pacmgpoBKa
TIOATHCH, J1aTa)

Iloamuce
JIMIIA,
BHECILIETO
3aI1Ch
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