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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMMHM Ha YpPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOTPaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QemeparbHOW pabodeld MPOTpaMMBbI
BOCIIUTAHUS U ¢ YYETOM KOHIEHIMH MPENOIaBaHusl yueOHOTO MpeaMeTa « XUMUs
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuUM MaéT TPEACTABICHUE O IEJAX, OOIMEeH cTpaTeruu
oOy4eHHs, BOCTIHTAHHS ¥ Pa3BUTUS OOYyYAIONIUXCS CPEICTBAMH YYEOHOTO
npenMeTa,  yCTaHaBIMBaeT  00s3aTelbHOE peIMETHOE coJiep>KaHue,
npeaycMaTpuBaeT pachlpeiesieHue ero Mo KjaccaM W CTPYKTYPHpPOBaHHUE II0
paszzmenaM M TeMaM TMPOrpaMMbl TI0 XHMHH, OTPEIACISICT KOJWYECTBEHHBIC U
KaueCTBECHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYCHUS! XUMHHM C YYE€TOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBSI3CH, JIOTMKM  Y4EOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcsi, OMNpPEAeNIIeT BO3MOXXHOCTU TMpeaMera Jyis
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHON
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIer0 oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbTaTaMm 0O0yYCHHUS XMMUU Ha YPOBHE IICJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEILHOW JIEATEIHHOCTH OOYYaIOIIEerocs MO OCBOCHHIO
y4eOHOTO CoepKaHUSI.

3HaHHE XHUMHUH CIY>KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aroIIerocsi, ero MpPeJCTaBICHUH O MaTepPHATLHOM €IMHCTBE MHUPA, BAXKHYIO
posib WrparoT (GopMUpyeMble XUMHUCH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0AThHBIX
npo0JieM yCTOWYMBOTO PAa3BUTHUSL UYETIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON M 9KOJIOTHYECKOH 0€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHSI.

N3yuenne xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH I CAaMOpa3BUTHUS |
(bopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIILICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOy4Jaromuxcs, HABBIKOB WX CaMOCTOSTCIBHOW  Y4EOHOW JIeATEILHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(YECCHOHATLHOM NeITebHOCTH;

3HAKOMHUT CO CHCHU(PUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIsAIa HA €AMHCTBO TPUPOJIBI U YEIIOBEKA, SBISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



crocoOCcTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
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 YUYEHHS KaK OCHOBBI BCETO €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;

— o0ecIieueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIITUMUCS
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
XUMHUH, TPUMEHITh WX TPH PEHICHWH TPOoOJIeM B TIOBCEIHEBHOW JKHU3HH H
TPYAOBOU IEATEIIBHOCTH;

— ¢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).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibLHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuu. Posib XuMUM B KW3HU 4YelIOBEKA. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NMYECKHE CBONCTBA BELIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOMax MO3HAaHMS B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHust cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemnlectB. (OTHOCUTENbHAsT aTOMHasg Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOr0O 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MossipHas macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS], Pa3JI0KEHHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBmwiaMu paboThl B JabOpaToOpuu U
npuéMaMu oOpallleHus ¢ JJabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(u3uYeCKNX CBOWMCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢busnuecknx (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIUsI BOJIbI) M XMMHUUYECKHX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUH, HAOII0ACHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3/IeICHUs] CMECEi: ¢ MOMOIIbI0 MarHura, (QuibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
cColv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH MOJEKYT
(ILIapoCTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelECTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3ieMeHT U mpocToe
BemiecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. I[lpumenenue kucnopona. 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) ¢ pacTBOopoM cepHON 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 Ilepuoamyeckasi cucreMa XHUMHYECKHX
jiemeHTOoB JI. WU. MenpgeneeBa. CtpoeHne aToMoB. XHMHYECKAsl CBA3b.
OKucINTEeTIbHO-BOCCTAHOBUTEIbHbBIE PeAKIMHU

[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  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
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
OCYIIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: HAy4YHBIN (PakT, rumoTe3a, Teopus,
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 ~ PEAKIUMH C  HCIOJIb30BAaHUEM  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 1 MX cOeIMHEHUS

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 37aeMeHTOB VA-rpymmbl. 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 pochopHas kuciora, puznueckue 1 XUMUIECKUE 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 rino0anbHOrO TOTEIUICHUS KIUMara, 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 kpemHus (IV) u kpemuueBoi kucinore. 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
XUMHUYECKUE CBOMCTBA *kene3a. OKcubl, rTuApokcu bl u comu xenesa (II) u xenesa
(IIT), ux cocra, 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
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKMCAaHUE MPOLIECCOB 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 OKPYXKAKOIIASA cpeaa

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-HAYYHOI'0 ITUKJIA.

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 OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

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,  y4eOHOMCCIEAOBAaTEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
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'0 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) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

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;

S) TPyA0BOr0 BOCIIUTAHUSA:

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) 3K0J10rH4ecKoro BOCIUTAHNS:

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.

METAINIPEAMETHBIE 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 [1eiiCTBUSA

Ba3oBble Jijoruueckue aelicTBUA:

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 uccienoBarejibckue JeCTBHSL:

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.

KoMmyHuKaTHBHBIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1elCTBUS:

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 y4eOHbIE AeiicTBUS:

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.

INMPEAMETHBIE PE3YJIBTATDBI

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 00yuenus B 8 kyiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BELIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasi peakius, KiacCu(UKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEAKIMU 3aMEIICHUs, PEeaKIuu
oOMeHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM (PPEKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOuTalb, PAaAUYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS M HEMOJSAPHAs KOBAJIEHTHAsS CBS3b,
HMOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSATHN U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUM BEIIECTB U UX MPEBPAIICHU;

e HCIMOJBH30BAaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUISI COCTaBJCHHS (HOpPMYyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OINpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHUSX,
CTENEHb  OKUCICHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUW IO
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M MOHHAasA) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIch Ilepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHWE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOrapo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMM4HYO Qopmy Ilepuognyeckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3iau4aTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OOJIbIlIME TEPHOJbl, COOTHOCUTh OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabmune «llepmomnueckas cucTtemMa XuMmHYeckux siaemeHToB J[. U
MeHneneeBay C€ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHWYCCKHE BEIIECTBA,
XUMHUYECKUE PEAKIUU (TI0 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAas ONMUCAHUE MPUMEpPaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHAUYECKUX PEAKLINN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpaAIIEHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JACATEIBPHOCTA — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3alluio, KiacCU(UKamuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pPEaKIHi, €CTECTBCHHO-HAYYHBIC METObI
MO3HAHUSI — HAONIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peasibHbBI U MBICIICHHBIN);

ClIeloBaTh  NpaBWIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIoONM
7a00paTOpHBIM  O00OpYyJOBaHMEM, a TakXKe IIpaBWJIaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJMYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BeIecTB (BOJOpOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM IOJIEW PaCTBOPEHHOTO BEILIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METHIOPAHXK U IPYTHe).

K xoH1y 00ydeHus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHMS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb,  MOJISIpHBI ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAS] JUCCOLMALNS, PEaKUUH HOHHOIO
oOMEHa, Karaau3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIC PEAKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHME W  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHasi, MOHHaA,
METAJTMYECKAsl), KPUCTAJUIMYECKAsT PpEHIETKAa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKIMH, NPEACIbHO JIOMYCTUMAas
koHueHntpanus [TJIK Beniectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHH U
MIPUMEHATH 3T MOHITHUS MPHU OMIMCAHUU BEUIECTB U UX NPEBPAILLICHUN;
HCIIOJb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (HOPMYII
BEILIECTB U YPABHEHUIN XMMUUECKUX PEAKIIMIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMNICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEIUWHEHUW 1o ¢opMmyrnaMm, BHII XUMHUYECKOU
CBs3W (KOBaJICHTHAs, HWOHHAs, METa/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHWUYECKUX COCAUHEHHH, TUIl KPUCTATUIMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
Tabnuuynyto (opmy Ilepuoandeckoil CUCTEMBbl XMMHUYECKUX JJIEMEHTOB:
pasIuuaTh IOHATHS «rJaBHas moarpymma (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHUTH
o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie, C
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOINee YHCIO DJJIEKTPOHOB U
pacripesielieHue HX 1O D3JEeKTPOHHBIM CJIOSM), OOBACHATH OOIUe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUHN B
npeeNiax MaIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOECHUS HX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTBI, HCOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTEMEHEW OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIMME W crenupruIecKue XUMHUYECKUe
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAsi OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

COCTaBJISITh YPABHEHUSI DJICKTPOJIMTUYECKON JHUCCOIMALIMU  KHUCJOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMK HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIICHU B PpPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTOo »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBWja  IOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHbIM  00OpYy/IOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMHA IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIONYYCHUI0O U COOMPAHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  pEaKIUH, TOATBEPKIAIOMINEC  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHHUS W HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JAESTENIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTU3AINI0, BbBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0ZICHUE, M3MEpPEHUe, MOJACIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 9acoB
Ne HanmeHoBaHue pa3iesioB U DJIeKTPOHHBIE (HM(POBHIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. IlepBoHavanbHble XUMHUYECKHE TOHATHSA
Xumusi — BaxkHasi 00J1acTh

L1 €CTECTBO3HAHUA U 5 ) but6mmoreka [{OK

' MPAKTUYECKOU IESITEIBHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BeitecTBa 1 XuMHU4eCcKue 15 | bu6nuorexka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paszgen 2. BaxkHeiinue npeacTaBuTe/ i HEOPraHU4eCKuX BellecTs
21 Bosnyx. Kucnopon. Ilonstue 6 bubnunoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucinorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [Tonsitue 00 5 | 1 bub6mmoreka [IOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubnuorexa [JOK

' HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoguyeckas cucrema xummnideckux 31eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




Ilepuonuueckunil 3aKOH U
[Tepuonuueckas cucrema

but6mmoreka [JOK

3.1 7
XUMHYECKUX 31eMEHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
XUMHUUYECKasa CBI3b. Bu6 10K
HOJIMOTEKA
3.2 OxueIMTEILHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITII
bub6mmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubnnotexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOTPAMME




9 KJIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HauMeHoBaHHe pa3/iejioB H TeEM (uudpoBble)
Ne i/m P KoHnTpoibHbI IIpakTHyeckue op
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
e padoThbl padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XUuMU4ecKkne peakiuu
11 [ToBTOpeHnue u yrnyOnenue 3HaHUH 5 1 bu6nuoreka IIOK
' OCHOBHBIX Pa3/eoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [{JOK
' peakuuii https://m.edsoo.ru/7f41a2636
13 DIEeKTPOIUTUYECKAS TUCCOLIAAIINS. g | 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M MX coeIMHEHUS
21 OO01m1ast xapaKTepUCTHKa XUMHYECKHX 4 1 bubnuoreka LIOK
' aneMeHToB VIIA-rpynmsl. ["aorens https://m.edsoo.ru/7f41a636
OO011ast xapaKTepUCTHKa XUMUYECKHX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa IIOK
) PYHIHL- 6P https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.3 anemMeHToB VA-Tpynmsl. A3ot, hochop u 7 1 bubmorexa [TOK
) TPYHIIEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
OO01ast XxapaKTepUCTHKA XUMHUYECKUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 Bubamorexa [IOK
) . py ’ e https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS




Htoro mo pazneny

25

Pasngena 3. MeraJiIbI M X COeIMHEHUS

. bubmmoreka [{JOK
3.1 Obmme cBoiicTBa METAIIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiinme MeTaibl 1 UX COETUHEHUS 16 htns://m._edsoo.rw/Tf4 12636
Nroro no pazaeny 20
Paznen 4. Xumus u oKpykammas cpeaa
41 BemectBa u Mmatepuaisl B )KU3HU 3 bu6mmoreka [JOK
’ YeJI0BeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68




8«A» KVWIACC 1D 3021573 Xaraamaxkusaa Hage:xxna OBaHnecoBHa

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Tema VDoKa K - uupposbie
n/n yp Bcero O;Tp 0JILHBIC p a:;anecml Hara o0pa3oBaTe/bHbIE
padoThI e padoThbl pecypes
[Ipenmer xumuu. Pons xumuu B
bu6mmoreka [JOK
1 JKU3HU 4YeloBeka. Tena U BelecTBa. 1 01.09
https://m.edsoo.ru/ff0d210c
Nucrpykrax no Th
) IlonsTHE 0 METOIaX MO3HAHUS B | 06.09 bu6nmoreka [JOK
XUMHH ' https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1
«IIpaBuia paboOTHI B 1abopaTOpUU
3 H l'IpI/IéMBI I(:6 allleHHs C P 1 1 08.09 bubmorexa [IOK
P pattl ' https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAaHUEM)
Nuctpykrax no Th
4 YucTthie BelecTBa U CMECH. 1 13.09 bubmuoreka [JOK
Crioco0bI pa3ziesieHus: CMecei ’ https://m.edsoo.ru/ff0d26ca
IIpaxkTuueckas padota Ne 2
5 <<I£)a3 eJICHHE cﬁeceﬁ (ma mpumepe 1 1 15.09 bubsmorexa LIOK
A N puMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOMW COJIN)»
bu6nmoreka [JOK
20.09
6 ATOMBI M MOJIEKYTBI 1 https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUYECKHUe 3JIEMEHTHI. 3HAKH 1 29 09 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JICMECHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [JOK
II 1 27.09
8 POCTBIC H CIIOAHBIC BelliccTsa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [{OK
- 29.09
? ATOMHO-MOJIEKYJIPHOC ydeHHE ! https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa
BellecTB. XUMuieckas popmya.

bu6mmoreka [JOK

10 04.10
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHocuUTeNbHAs aTOMHas Macca.
11 OtHOcUTEeNbHAsT MOJIEKYJIIpHAs 06.10 Bubmorexa ITOK
yp ' https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBast 1011 XUMHYECKOTO 11.10 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHECHUU ' https://m.edsoo.ru/ff0d350¢
13 KomunuectBo BemecTBa. Moib. 13.10 bu6mmorexa [JOK
MounsipHast Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE 18.10 bubmuoreka [JOK
SIBJICHUS. XUMHYECKasl peakuus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus NpOTEKaHUS bubnuoreka LIOK
15 . 20.10
XUMHAYECKUX PEaKLUN https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHs] MacChl BEIIECTB. 5510 bubnuorexa [JOK
XUMUYECKUE YPABHEHHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus kojinuecTBa, MacChl
17 BEIIECTBA 10 YPaBHEHUSIM 27.10 bubmmorexa LOK
m M N ) https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUI
Knaccudukamms XuMuaecKux
18 eaK I/I§I) (coeH WHCHUS 08.11 Bubmorexa ITOK
peaKl & ’ ’ https://m.edsoo.ru/ff0d3f34
pasoKeHus, 3aMelIeHUsI, 0OOMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHIMKJIONEIUCT O60g €HUE U 10.11 bubmorexa LOK
= FHCT. Hj ) https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHU
20 KonTponbnas padora Nel mo Teme 15.11 | bubmuoteka [JOK

«BelecTBa 1 XUMHYECKHUE
peakuum»

https://m.edso0.ru/ff0d4290




BOSI[YX — cMech ra3oB. CocTaB

Bbu6mmorexa [JOK

. — 17.11
21 Bosyxa. Kucnopon HICMCHT 1 https://m.edsoo.ru/ff0d448¢e
npocrtoe BeuectBo. O30H
dusnueckue U XUMHUYECKHE
2 CBOMCTBa KHCIIOpOJia (peakuuu 911 bubnuorexa [JOK
okucienusi, ropenue). [loustue 06 ' https://m.edsoo.ru/ff0d4614
OKCHIaX
CrocoOslI ITOJIyYEeHUS KUCI0POIa B
23 JadopaTopuu ZI I OMBIIHJ'IerHOHCTI/I 24.11 Bubmiorexa LIOK
patop P ’ ' https://m.edsoo.ru/ff0d497a
[IpumeneHue kuciopoia
TermnoBoit A3 HEeKT XUMHUIECKOM
€aKIIMH, ITIOHITHE O
24 Ee ML(I)XI/IMI/I‘leCKOM aBHEHUU 29.11 Bubmorexa LJOK
p yp ’ ) https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX
peakumsx
TormmuBo (HedTh, Yroab U METaH).
25 3ar ﬂSHe}EI/qu];m yxa CHOCOOEI iro 01.12 bubmiorexa LIOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALIICHUS
IIpakTiueckas padora Ne 3 mo teme
26 «Fp[on YyeHHE U 20614 aHue 06.12 Bubmmorexa IOK
y p . ' https://m.edsoo.ru/ff0d4ae2
KHCTIOpPO/1a, U3yUEHUE er0 CBONCTBY
27 Bonxopon — anemeHT u npocroe 08.12 bubnuoreka LIOK
BeecTso. Haxoxaenue B mpupoae ' https://m.edsoo.ru/ff0d4dd0
dusnyeckne U XUMUYECKHE
28 cBOlicTBa Boxopoa. Ilpumenenue 13.12 Bubmzorexa HOK
Aopoaa. 1ip ' https://m.edsoo.ru/ff0d4dd0
BOJIOpOA
bu6mmoreka [JOK
2 IT 15.12
? OHATHE O KHCJIOTAX H COTAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus: BOAOPOIa B 20.12 bubnuorexa [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0




[TpakTrueckas padota Ne 4 o Teme

Bbu6mmorexa [JOK

22.12

31 «lomyuenme u codupare . https://m.edsoo.ru/ff0d4f42
BOJIOPO/ia, U3yUYEHHUE €0 CBOWCTB)

0 MossipHblil 00bEM ra30B. 3aKOH 2712 bubnuoreka [JOK
Asorasipo ' https://m.edsoo.ru/ff0d542e
Brruncinenus o0béMa, KOIUYECTBA
BEIIIECTBA ra3a Mo €ro U3BECTHOMY bubmmoreka [JOK

33 . 29.12
KOJIMYECTBY BEILIECTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0
HNuctpykrax o Th
Brruncnenus 006EMOB ra3oB 1o

34 YPaBHEHUIO PEAKIIUA HA OCHOBE 10.01 bubnuorexa [JOK
3aKOHA OOBEMHBIX OTHOIIICHHMA ' https://m.edsoo.ru/ff0d5708
ra3oB

35 DOU3NYECKUE U XUMUYECKHE 12.01 bubmuoreka [JOK
CBOMCTBA BO/JIbI ’ https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanmii. [Tonstre 00 17.01 bubmuoreka [IOK
WH/INKAaTOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeb.

37 HacepimieHnbie 1 HeHACHIIIICHHBIE 19.01 bu6mmoreka [{JOK
pactBopbl. MaccoBast 107151 ' https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[Ipaktuueckas padorta Ne 5 o teme
«ITpuroroBiieHrE PaCTBOPOB C bu6muoreka [{IOK

38 . . . 24.01
OIpeACIEHHON MAacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonrtponsHas padora Ne2 o reme 26.01 bubnuoreka [JOK
«Kucnopoa. Bonopon. Bona» ' https://m.edsoo.ru/ff0d6342

KCHJIBI: COCTaB, KiIacCU(pUKALIUs
40 OKcCHIBI: COCTAB, ccudukanus, 3101 bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




HonyquI/Ie H XUMHYCCKHEC

41 CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U 02.02 bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0d664¢
aM(pOTEePHBIX OKCHJIOB
OcHOBaHUS: COCTaB, bu6mmoreka [IOK
42 07.02
KJaccu(uKaius, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xumMnuyeckue 09.02 bubnuoreka LIOK
CBOMCTBA OCHOBaHMI ’ https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [JOK
44 14.02
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u xumMu4ecKue 16.02 bubnuoreka [JOK
CBOMCTBA KHCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpegnue): HOMEHKIATypa, bubnuorexa [JOK
46 CIOCOOBI TIOTYUYCHUSI, XUMUIECKHE 21.02 | https://m.edsoo.ru/00ad947
CBOICTBA 4
[TpakTrueckas padota Ne 6.
47 Pemenune skcnepuMeHTAIBHBIX 28.02 bubnuorexa [JOK
3aaa4 no TeMe «OCHOBHBIE KJIaCChl ' https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUIN
['eneTnueckas cBs3b MEX
48 KJIaccaMHu HEO FaHI/I‘{eCKI/II)[(y 01.03 bubmmorexa TTOK
. P ' https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O06o00menne 1 cucTeMaTH3aIus 06.03 bubmuoreka [JOK
3HaHUH ' https://m.edsoo.ru/00ad9¢cb2
Kontponbnas padota Ne3 no teme
50 "OCHEBHLIG KJ'II;CCBI 13.03 bubmorexa LOK
o ' https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKHUX COCAMHCHUI
51 [lepBble MOMBITKH KiIaccu(pUKAUU 15.03 | bubmuoreka [JOK

XUMHYECKNX 3JIeMeHTOB. IloHsaTne
O IrpynIax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




Ilepuonuueckunil 3aKOH U
[lepuonnueckas cucrema

bu6mmoreka [JOK

52 20.03
XAMUYECKUX deMeHToB /1. M. https://m.edsoo.ru/00adas52c
MenneneeBa
bu6nroreka [JOK
I1 22.03
>3 CPUOJIBL, TPYTIIBL, HOATPYIHIET https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocraB 03.04 bu6nuoreka [IOK
aTOMHBIX saep. M30Tonsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
P P . bubmuoreka [{OK
55 aTOMOB 3JieMeHTOB llepuoanueckoi 05.04
https://m.edsoo.ru/00ada6be
cuctemsl /. 1. MeHneneeBa
XapakTepucTUKa XUMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B 10.04 bu6mmoreka [JOK
[Tepuoanueckoit cucreme 1. U. ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ilepuonnyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKH U MTPAKTHKU. 12.04 bubnuoreka LIOK
JI. . MenneneeB — y4EHBIH, ' https://m.edsoo.ru/00ada96e
Me1aror v rpakJJaHuH
DIEeKTpOOTPULATEIBHOCTh ATOMOB bubnmoreka [JOK
58 17.04
XHUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
" 19.04
>9 OHHAA XMMHIHECKasd CBAH https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosisspHas 24.04 bu6muoreka [{IOK
XMMHYECKas CBS3b ' https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenosnspHas 26.04 bubnuoreka LIOK
XUMHUYECKasl CBSI3b ’ https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 03.05 Bubmorexa ITOK

https://m.edsoo.ru/00adae28




bu6mmoreka [JOK

63 OKHCIHTEIBHO- 1 08.05 | https://m.edsoo.ru/00adb07
BOCCTAaHOBUTEJIbHBIE PEaKLIUU 6
bu6mmoreka [{JOK
64 OxkucnuTenu ¥ BOCCTAHOBUTENN 1 15.05 | https:/m.edsoo.ru/00adb07
6
Kontponbnas padota Ne4 o Teme bu6nuoreka [IOK
65 «Ctpoenue aroma. XuMudeckas 1 17.05 | https://m.edsoo.ru/00adb48
CBSI3b) 6
66 PezepHblil ypok. O0o01eHue u 1 22.05 bubnuoreka [JOK
cucTeMaTu3anus 3HaHu! ' https://m.edsoo.ru/00adb33c¢
67 PesepBHblii ypok. O6001eHue u 1 24.05 bubnuoreka LIOK
cucTeMaTu3anus 3HaHUI ’ https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O6001eHue u 1 bubnuoreka LIOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 68
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8«b» KJIACC 1D 3021573 XaTaamaxuaa Hane:xna OBanecoBHa

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Tema VDoKa K - uupposbie
n/n yp Bcero O;Tp 0JILHBIC p a:;anecml Hara o0pa3oBaTe/bHbIE
padoThI e padoThbl pecypes
[Ipenmer xumuu. Pons xumuu B
bu6mmoreka [JOK
1 JKU3HU 4YeloBeka. Tena U BelecTBa. 1 04.09
https://m.edsoo.ru/ff0d210c
Nucrpykrax no Th
) IlonsTHE 0 METOIaX MO3HAHUS B | 07.09 bu6nmoreka [JOK
XUMUHU ' https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1
«IIpaBuia paboTsI B 1abopaTOpHu
3 u l'IpI/IéMBI I(:6 aIlCHUs C P 1 1 11.09 bubmorexa [IOK
P pattl ' https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAaHUEM)
Nuctpykrax no Th
4 YucTthie BelecTBa U CMECH. 1 14.09 bubmuoreka [JOK
Crioco0bI pa3ziesieHus: CMecei ’ https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 <<I£)a3 eJICHHE cﬁeceﬁ (ma mpumepe 1 1 18.09 bubsmorexa LIOK
A N puMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOMW COJIN)»
bu6nmoreka [JOK
21.09
6 ATOMBI M MOJIEKYTBI 1 https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUYECKHUe 3JIEMEHTHI. 3HAKH 1 25 09 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JICMECHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [JOK
II 1 28.09
8 POCTBIC H CIIOAHBIC BelliccTsa https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 1 02.10 bubmmorexa TIOK

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa
BellecTB. XUMuieckas popmya.

bu6mmoreka [JOK

10 05.10
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHocuUTeNbHAs aTOMHas Macca.
11 OtHOcUTEeNbHAsT MOJIEKYJIIpHAs 09.10 Bubmorexa ITOK
yp ' https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBast 1011 XUMHYECKOTO 12.10 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHECHUU ' https://m.edsoo.ru/ff0d350¢
13 KomunuectBo BemecTBa. Moib. 16.10 bu6mmorexa [JOK
MounsipHast Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE 19.10 bubmuoreka [JOK
SIBJICHUS. XUMHYECKasl peakuus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus NpOTEKaHUS bubnuoreka LIOK
15 . 23.10
XUMHAYECKUX PEaKLUN https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHs] MacChl BEIIECTB. 26.10 bubnuorexa [JOK
XUMUYECKUE YPABHEHHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus kojinuecTBa, MacChl
17 BEIIECTBA 10 YPaBHEHUSIM 09.11 bubmmorexa LOK
m M N ) https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUI
Knaccudukamms XuMuaecKux
18 eaK I/I§I) (coeH WHCHUS 13.11 Bubmorexa ITOK
peaKl & ’ ’ https://m.edsoo.ru/ff0d3f34
pasoKeHus, 3aMelIeHUsI, 0OOMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHIMKJIONEIUCT O60g €HUE U 16.11 bubmorexa LOK
= FHCT. Hj ) https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHU
20 KonTponbnas padora Nel mo Teme 20.11 | bubmmoreka [[OK

«BelecTBa 1 XUMHYECKHUE
peakuum»

https://m.edso0.ru/ff0d4290




BOSI[YX — cMech ra3oB. CocTaB

Bbu6mmorexa [JOK

. — 23.11
21 Bosyxa. Kucnopon HICMCHT 1 https://m.edsoo.ru/ff0d448¢e
npocrtoe BeuectBo. O30H
dusnueckue U XUMHUYECKHE
2 CBOMCTBa KHCIIOpOJia (peakuuu 2711 bubnuorexa [JOK
okucienusi, ropenue). [loustue 06 ' https://m.edsoo.ru/ff0d4614
OKCHIaX
CrocoOslI ITOJIyYEeHUS KUCI0POIa B
23 JadopaTopuu ZI I OMBIIHJ'IerHOHCTI/I 30.11 Bubmiorexa LIOK
patop P ’ ' https://m.edsoo.ru/ff0d497a
[IpumeneHue kuciopoia
TermnoBoit A3 HEeKT XUMHUIECKOM
€aKIIMH, ITIOHITHE O
24 Ee ML(I)XI/IMI/I‘leCKOM aBHEHUU 04.12 Bubmorexa LJOK
p yp ’ ) https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX
peakumsx
TormmuBo (HedTh, Yroab U METaH).
25 3ar ﬂSHe}EI/qu];m yxa CHOCOOEI iro 07.12 bubmiorexa LIOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALIICHUS
IIpakTiueckas padora Ne 3 mo teme
26 «Fp[on YyeHHE U 20614 aHue 11.12 Bubmorexa [IOK
y p . ' https://m.edsoo.ru/ff0d4ae2
KHCTIOpPO/1a, U3yUEHUE er0 CBONCTBY
27 Bonxopon — anemeHT u npocroe 14.12 bubnuoreka LIOK
BeecTso. Haxoxaenue B mpupoae ' https://m.edsoo.ru/ff0d4dd0
dusnyeckne U XUMUYECKHE
28 cBOlicTBa Boxopoa. Ilpumenenue 18.12 Bubmzorexa HOK
Aopoaa. 1ip ' https://m.edsoo.ru/ff0d4dd0
BOJIOpOA
bu6mmoreka [JOK
2 IT 21.12
? OHATHE O KHCJIOTAX H COTAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus: BOAOPOIa B 25 12 bubnuorexa [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0




[TpakTrueckas padota Ne 4 o Teme

Bbu6mmorexa [JOK
28.12

31 «lomyuenme u codupare . https://m.edsoo.ru/ff0d4f42
BOJIOPO/ia, U3yUYEHHUE €0 CBOWCTB)

0 MossipHblil 00bEM ra30B. 3aKOH 11.01 bubnuoreka [JOK
ABoraapo. Uuctpykrax no Th ' https://m.edsoo.ru/ff0d542¢
Brruucnenus o0béMa, KoTu4ecTBa

33 BEIIECTBA ras3a Io0 €ro N3BECTHOM 15.01 Bubmorexa ITOK

m . y ) https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenns 005EMOB ra3oB 1Mo

34 YpPaBHEHHUIO PEaKIMK Ha OCHOBE 18.01 bubnmoreka [JOK
3aKOHA OOBEMHBIX OTHOIICHHMA ' https://m.edsoo.ru/ff0d5708
razoB

35 DOU3NYECKUE U XUMUYECKHE 29 01 bubmuoreka [JOK
CBOCTBA BO/JIbI ’ https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [Tonsitue 00 25 01 bubmuoreka [JOK
WH/INKAaTOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.

37 HacepimieHnbie 1 HeHACHIIIICHHBIC 29.01 bu6mmoreka [IOK
pactBOpbl. MaccoBas 101 ' https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[Ipaktuyeckas pabora Ne 5 o Teme
«IIpurorosiieHrEe paCTBOPOB C bu6nuoreka [IOK

38 .. . N o 01.02
OIpeACIEHHOU MAacCOBOU JI0JIEN https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbnas pabora No2 mo teme 05.02 bubnuorexa [JOK
«Kucnopoa. Bonopon. Bona» ' https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KIacCUpUKaIus, bu6mmoreka [JOK

40 08.02
HOMEHKJAaTypa https://m.edsoo.ru/ff0d664e

41 [Tonyuyenue u xumnyeckue 12.02 | bubmuoreka [{IOK

CBOMCTBA KHCJIOTHBIX, OCHOBHBEIX U

https://m.edsoo.ru/ff0d664e




aM(OTEpPHBIX OKCHJIOB

OcHOBaHUA: COCTaB, bu6mmoreka [{OK
42 15.02
KIaccuguKaiys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xummudeckue 19.02 bubnuoreka LIOK
CBOMCTBa OCHOBAHMI ’ https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanus, bu6mmoreka [JOK
44 22.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XuMHU4ECKUE 26.02 bubnuoreka [JOK
CBOMCTBA KUCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA, bubnuorexa [JOK
46 CIOCOOBI OTYUYEHUSI, XUMUIECKHE 29.02 | https://m.edsoo.ru/00ad947
CBONMCTBA 4
[IpakTrueckas padorta Ne 6.
47 Pemrenne skcnepuMeHTABHBIX 04.03 bubnmoreka [JOK
3a7a4 1o TeMe «OCHOBHEBIE KJIaCChI ' https://m.edsoo.ru/00ad9b7¢
HEOPraHUYECKUX COCTMHEHUI»
['eneTnueckas cBs3b MEXK
48 KJIaccaMHu HEO FaHI/I‘leCKI/II;(y 07.03 bubmmorexa TTOK
. p ’ https://m.edsoo.ru/00ad9a50
COCMHEHUI
49 O06o001meHne 1 cUCTeMaTH3AITHS 11.03 bubmuoreka [JOK
3HaHUH ' https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHSBHHG KJ'II;CCBI 14.03 bubmorexa [JOK
o ' https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHEHU
51 IlepBble MOMBITKH KJIacCU(UKALIUT 18.03 | bubmuoreka [JOK
XAMUYECKUX dJIeMEHTOB. [loHsTHE https://m.edsoo.ru/00ad9ffa
O TPYIINAX CXOJIHBIX 3JIEMEHTOB
52 [lepuoanueckuii 3akoH U 21.03 bu6mmorexa [JOK

[Iepuonnueckas cucrema

https://m.edsoo.ru/00adas52c




XHUMHYECKUX 31eMEHTOB /JI. .
Menneneesa

bubmuoreka [JOK
01.04
>3 Hepuozpl, rpyrimeL, NOArpyIE! https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. Cocras 04.04 bubnuoreka [IOK
aTOMHBIX sAep. M30Tonsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
P P . bu6mmoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnonnueckoi 08.04
https://m.edsoo.ru/00adabbe
cucteMmsl . 1. MenneneeBa
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA MO0 €0 MOJIOKEHUIO B 11.04 bu6mmorexa [JOK
[Tepuonuueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneesa
3nauenue Ilepuonnyeckoro 3akoHa
57 JUISL pa3BUTHUSL HAYKH U NTPAKTHUKHU. 15.04 bubnuoreka LIOK
1. 1. MeHnneneeB — y4€HBIN, ' https://m.edsoo.ru/00ada96e
MeIaror ¥ TpaxIaHuH
DNEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnmoreka [IOK
58 18.04
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
22.04
>9 Honnas xumieckas cBAsk https://m.edsoo.ru/00adac34
60 KoBanenrtHas nonspHas 2504 bu6nuoreka IIOK
XUMHAYECKas CBA3b ' https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas 02.05 bu6nuoreka [{IOK
XUMUYECKAs CBA3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2 06.05
6 Creners okuceHH https://m.edsoo.ru/00adae28
OKHCIHTEEHO- bubmuoreka [JOK
63 13.05 | https://m.edsoo.ru/00adb07

BOCCTAaHOBUTEIILHBIC pCaKIINN

6




KonTponbnas padorta Ne4 no teme
«Ctpoenue aroma. XuMHuueckas

bu6mmoreka [JOK
https://m.edsoo.ru/00adb48

64 1 16.05 6
CB3b»OKUCIIUTEN U
BOCCTAaHOBUTEIN
bu6mmoreka [{OK
65 OKHUCIIUTEIU U BOCCTAHOBUTEIN 1 20.05 https://m.edsoo.ru/00adb07
6
66 PesepBHbIit ypok. O600IIeHNE 1 | 23.05 bu6nuoreka [{IOK
cucTeMaTu3alus 3HaHui ' https://m.edsoo.ru/00adb33¢
67 PesepBHblit ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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8«B» KJIACC ID 3021573 XaTaamakusaa Hane:xna OBanecoBHa

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Tema VDoKa K - uupposbie
n/n yp Bcero O;Tp OJbHbIC p a:;anecml ara | oOpa3oBare/jibHbIE
padoThI e padoThbl pecypes
[Ipenmer xumuu. Pons xumuu B
bu6mmoreka [JOK
1 JKU3HU 4YeloBeka. Tena U BelecTBa. 1 01.09
https://m.edsoo.ru/ff0d210c¢
Nucrpykrax no Th
) IlonsTHE 0 METOIaX MO3HAHUS B | 05.09 bu6nmoreka [JOK
XUMUHU ' https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1
«IIpaBuia paboTsI B 1abopaTOpHu
3 u l'IpI/IéMBI I(36 aIlCHUs C P 1 1 08.09 bubmmorexa LOK
p patit ' https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAaHUEM)
Nuctpykrax no Th
4 YucTthie BelecTBa U CMECH. 1 12.09 bubmuoreka [JOK
Crioco0bI pa3ziesieHus: CMecei ’ https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 <<I£)a3 eJICHHE cﬁeceﬁ (ma mpumepe 1 1 15.09 bubsmorexa LIOK
A . puMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOMW COJIN)»
bu6nmoreka [JOK
19.09
6 ATOMBI 1 MOJIEKY Tb1 ! https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUYECKHUe 3JIEMEHTHI. 3HAKH 1 29 09 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JICMECHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [JOK
8 I1 1 26.09
POCTHIC 1 CTIOAHBIC BEmecTBa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [{OK
9 A - 1 29.09
TOMHO-MOJICKYIAPHOC YHCHHIE https://m.edsoo.ru/ff0d2d50
10 3aK0OH TOCTOSIHCTBA COCTaBa 1 03.10 | bubmuoreka [JOK




BellecTB. XuMudeckas popmya.
BaneHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHocuTenbHas aTOMHAs Macca.

bu6mmoreka [JOK
11 06.10
OTHOCHTEIIBRAT MONCKY IAPHAS https://m.edsoo.ru/ff0d323¢c
Macca
12 MaccoBas 101 XUMUYECKOT0 10.10 bu6mmoreka [JOK
3JIEMEHTA B COEAUHEHUN ' https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemecTBa. Moiib. 13.10 Bbu6mmorexa [JOK
Momnsipnas macca ’ https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE 17.10 bubmuorexa [JOK
ABJICHUS. XUMHUYECKasl PeaKLUs ' https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycinoBus NPOTEKaHUS bubnuoreka IIOK
15 . 20.10
XUMHUYECKUX pEaKIuu https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. 24.10 bubnmoreka [JOK
XUMHYECKUE YPABHEHHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus koinuecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSIM 27.10 bubmorexa TTOK
Hl P . ' https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukamms XuMuaecKux
18 eak I/Hgl) (coeII VHEHHUS 07.11 bubmmorexa HOK
peaxit ! ’ ' https://m.edsoo.ru/ff0d3f34
pa3oXKeHus, 3aMelleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4EHBII-
19 SHIUKIIONEAUCT O6og eHue u 10.11 bubmmorexa TIOK
1 JUCT. Hj ' https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHU
Kontpoinbnas padora Nel o teme
20 «Be pecma u )I:HMquCKHe 14.11 bubmmorexa LOK
B ' https://m.edsoo.ru/ff0d4290
peaKium)
21 Boznyx — cmech razos. Cocras 17.11 | bubnuoreka [{IOK




BO3ayXxa. KI/ICJ'IOPOII — OJICMCHT U
IIpOCTOC BECIICCTBO. O30H

https://m.edsoo.ru/ff0d448¢

dusznyeckre U XUMUIECKHe
CBOWCTBA KHCIOpOJa (peakluu

bu6mmoreka [IOK

22 21.11
okuclnenusi, ropenue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIAX
CrocoObI TTOIYUEeHUS KUCIIOpOaa B
23 J1aboparo I/II/IZI b OMLImnerHfCTH 24.11 Bubmiorexa LIOK
patop p ‘ ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoia
TernoBoit A3 HeKT XUMHIECKOM
€aKIMH, ITIOHITHE O
24 Ee ML(I)XI/IMI/I‘IGCKOM aBHEHUH 28.11 Brbmaorexa LIOK
P yp ’ ' https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX
peaKusax
Tomnuso (HedThb, YTOIb U METAH).
25 3ar SISHCI—EI/Ie(il;OS yxa CHOCOOBI iro 01.12 Bubmaorexa LIOK
P AyXd, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIEHHUS
IIpaxtrueckast padora Ne 3 mo teme
26 <<1P[0J'I YyeHHe 1/12061/1 aHue 05.12 Bubmorexa IOK
y P . ' https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/JIa, U3YYCHHE €T0 CBOMCTBY
27 Bonxopon — aneMeHT 1 npocroe 08.12 bu6nuoreka IIOK
BelecTso. Haxoxaenue B mpupoae ' https://m.edsoo.ru/ff0d4dd0
dusnueckre 1 XUMHUYECKHE
28 cBoiicTBa Bogopoaa. [Ipumenenue 12.12 Bubmzorexa HOK
Aopoa. LIp ' https://m.edsoo.ru/ff0d4dd0
BOJIOpOAQ
bubmuoreka [JOK
15.12
29 HonsTue o KucnoTax u conax https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus: BOAOPOIa B 1912 bubnuorexa [JOK
nabopaTopuun ' https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o Teme 22.12 | bubmmoteka [IOK




«[Tonyyenue u cobupanue
BOJIOPOJIa, U3YUYECHHE €T0 CBOICTBY

https://m.edsoo.ru/ff0d4{42

MossipHblil 00bEM ra30B. 3aKOH

bu6mmoreka [JOK

32 26.12
ABoraapo https://m.edsoo.ru/ff0d542¢
Bruruncienns o0néMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo €ro U3BECTHOMY bubnunoreka [JOK

33 B 29.12
KOJIMYECTBY BEIIECTBA WIIH 00BEMY. https://m.edsoo.ru/ff0d55a0
Nucrpykrax no Th
Brruucnenns 005EMOB ra3oB 1Mo

34 YpPaBHEHHUIO PEaKIMK Ha OCHOBE 09.01 bubnmoreka [JOK
3aKOHA OOBEMHBIX OTHOIICHHMA ' https://m.edsoo.ru/ff0d5708
razoB

35 DOU3NYECKUE U XUMUYECKHE 12.01 bubmuoreka [JOK
CBOCTBA BO/JIbI ’ https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [Tonsitue 00 16.01 bubmuoreka [JOK
WH/INKAaTOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.

37 HacepimieHnbie 1 HeHACHIIIICHHBIC 19.01 bu6mmoreka [IOK
pactBOpbl. MaccoBas 101 ' https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[Ipaktuyeckas pabora Ne 5 o Teme
«IIpurorosiieHrEe paCTBOPOB C bu6nuoreka [IOK

38 .. . N o 23.01
OIpeACIEHHOU MAacCOBOU JI0JIEN https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbnas pabora No2 mo teme 26.01 bubnuorexa [JOK
«Kucnopoa. Bonopon. Bona» ' https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KIacCUpUKaIus, bu6mmoreka [JOK

40 30.01
HOMEHKJAaTypa https://m.edsoo.ru/ff0d664e

41 [Tonyuenue n xummuueckue 02.02 bu6muoreka [{IOK

CBOMCTBA KHCJIOTHBIX, OCHOBHBEIX U

https://m.edsoo.ru/ff0d664e




aM(OTEpPHBIX OKCHJIOB

OcHOBaHUA: COCTaB, bu6mmoreka [{OK
42 06.02
KIaccuguKaiys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xummudeckue 09.02 bubnuoreka LIOK
CBOMCTBA OCHOBAHUIM ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanus, bu6mmoreka [JOK
44 13.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XuMHU4ECKUE 16.02 bubnuoreka [JOK
CBOMCTBA KUCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA, bubnuorexa [JOK
46 CIOCOOBI OTYUYEHUSI, XUMUIECKHE 20.02 | https://m.edsoo.ru/00ad947
CBONMCTBA 4
[IpakTrueckas padorta Ne 6.
47 Pemrenne skcnepuMeHTABHBIX 27.02 bubnmoreka [JOK
3a7a4 1o TeMe «OCHOBHEBIE KJIaCChI ' https://m.edsoo.ru/00ad9b7¢
HEOPTraHWYECKHUX COCTMHCHHI
I'eHeTHYeCKas CBI3L MEXK
48 KJIaccaMH HEO FaHI/I‘leCKI/II;(y 01.03 bubmorexa [JOK
. p ’ https://m.edsoo.ru/00ad9a50
COCIMHCHUMI
49 O06o001meHne 1 cUCTeMaTH3AITHS 05.03 bubmuoreka [JOK
3HAHUHU ' https://m.edsoo.ru/00ad9cb?2
Kontpoarnas padora Ne3 mo teme
50 "OCHSBHHG KJ'II;CCBI 12.03 Eubmiorexa HOK
o ' https://m.edsoo.ru/00ad9ela
HEOPTraHWYECKUX COCAMHEHUI
IlepBEle MONBITKY KiIacCU(PUKAIIMI
51 xnﬁnqecxnx 3JIEMEHTOB l(?IOHHI;He 15.03 bubmorexa [JOK
‘ ' https://m.edsoo.ru/00ad9ffa
O TPYIINAX CXOJIHBIX 3JIEMEHTOB
52 [lepuoanueckuii 3akoH U 19.03 bu6mmorexa [JOK

[Iepuonnueckas cucrema

https://m.edsoo.ru/00adas52c




XHUMHYECKUX 31eMEHTOB /JI. .
Menneneesa

bubmuoreka [JOK
22.03
>3 Hepuozpl, rpyrimeL, NOArpyIE! https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. Cocras 02.04 bubnuoreka [IOK
aTOMHBIX sAep. M30Tonsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
P P . bu6mmoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnonnueckoi 05.04
https://m.edsoo.ru/00adabbe
cucteMmsl . 1. MenneneeBa
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA MO0 €0 MOJIOKEHUIO B 09.04 bu6mmorexa [JOK
[Tepuonuueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneesa
3nauenue Ilepuonnyeckoro 3akoHa
57 JUISL pa3BUTHUSL HAYKH U NTPAKTHUKHU. 12.04 bubnuoreka LIOK
1. 1. MeHnneneeB — y4€HBIN, ' https://m.edsoo.ru/00ada96e
MeIaror ¥ TpaxIaHuH
DNEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnmoreka [IOK
58 16.04
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
19.04
>9 Honnas xumieckas cBAsk https://m.edsoo.ru/00adac34
60 KoBanenrtHas nonspHas 23.04 bu6nuoreka IIOK
XUMHAYECKas CBA3b ' https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas 26.04 bu6nuoreka [{IOK
XUMUYECKAs CBA3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2 03.05
6 Creners okuceHH https://m.edsoo.ru/00adae28
OKHCIHTEEHO- bubmuoreka [JOK
63 07.05 | https://m.edsoo.ru/00adb07

BOCCTAaHOBUTEIILHBIC pCaKIINN

6




bu6mmoreka [JOK

64 OKUCIUTEIN ¥ BOCCTAHOBUTEIHN 1 14.05 https://m.edsoo.ru/00adb07
6

KonTponbnas padora Ne4 no teme bubnuoreka LIOK

65 «Ctpoenue aroma. XuMuueckas 1 17.05 | https://m.edsoo.ru/00adb48
CBS3b» 6

66 PesepBHelit ypok. O600IIeHNE 1 1 21.05 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui ' https://m.edsoo.ru/00adb33c¢

67 PesepBHeIit ypok. O600IIeHNE 1 | 24.05 bu6nuoreka [{IOK
cucTeMaTu3alus 3HaHu! ' https://m.edsoo.ru/00ad9cb2

68 PesepBHblii ypok. O6001eHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO HACOB I10 63
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9 «A» KJIACC ID 3021573 Xaraamaxxusaa Hage:xxna OBaHnecoBHa

KoaunuecTBo yacos DJIeKTPOHHbIE
ara ugposbie
No ni/m Tema ypoka Kontpoas | Ipakruuec | A unop
Bcero | Hble KHe no oOpa3oBaTe/ibHbIE
padoThI padoThI IUIaHy pecypchl

[Iepnoanueckuil 3aK0H.
[Tepronnueckas cucrema bubmorexa ITOK

1 1 05.09 https://m.edsoo.ru/00adb59
XHMHYECKUX djieMeHToB /I, U. .
MenpneneeBa. Uuctpykrax no Th -
3aKOHOMEPHOCTH B U3MEHEHUU bub6nuoreka [IOK

2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 07.09 https://m.edsoo.ru/00adb6b
NEPBBIX TPEX MEPUOIOB 6
Knaccudukanus 1 HOMEHKIaTypa bubmiorexa LIOK

3 P 1 12.09 https://m.edsoo.ru/00adb7e
HEOpPraHUUYECKUX BEIIECTB )
Buzabl XuMu4ecKkoil CBA3U U THUIIbI bubmorexa HOK

4 .. 1 14.09 https://m.edsoo.ru/00adbac
KPUCTAUIMYECKUX PEHIETOK P
KonrtponsHas padora Nel no reme

5 «[loBTOpEHUE U yriyOieHne 3HaHUH 1 1 19.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kacca»
Knaccugukarus XuMuueckux bubmorexa LIOK

6 . 1 21.09 https://m.edsoo.ru/00adbcb
peakuuii o pa3IuYHbIM IIPU3HAKAM 0
[TonsiTHE O CKOPOCTH XMMHUYECKOMN bubnuoteka [{IOK

7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1 26.09 https://m.edsoo.ru/00adbe9
reTepOreHHbIX PEeaKIMIX a

8 [ToHsATHE O XHUMHUYECKOM PAaBHOBECHH. 1 28.09 bu6muoteka [IOK
@DakTOpbI, BIUSIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28




XHUMHYECKOU pE€aKiun U MOJOKCHHUC
XUMHYCCKOT'O paBHOBECUA

4

OKUCIIUTEIIEHO-BOCCTAaHOBUTEILHBIC

bubmuoreka [JOK

9 03.10 https://m.edsoo.ru/00adcad
peaxIuu .
Teopus 31eKTPOIUTHUECKON bu6muoreka [IOK
10 nuccoruanui. CUIIbHBIE U CTa0bie 05.10 https://m.edsoo.ru/00adcd6
JJICKTPOJINTHI 8
bubmuoreka [JOK
11 HonHbIe ypaBHEHHsI peaKIuil 10.10 https://m.edsoo.ru/00add44
8
XuUMHYECKHE CBONCTBA KUCIIOT U but6mmoreka [{OK
12 OCHOBAHHI B CBETE MPEACTABICHUI 12.10 https://m.edsoo.ru/00add5d
00 3JICKTPOTUTHYCCKON AUCCOIUAITHH 8
XuMHYecKre CBOMCTBA COJIEH B CBETE bubnuoreka [JOK
13 npeACcTaBIeHU 00 17.10 https://m.edsoo.ru/00add8b
ANEKTPOJIUTUUECKON TUCCOLUAIIUU 2
O06o001IeHre 1 CUCTEMaTU3 A Bubmiorexa IIOK
14 . 19.10 https://m.edsoo.ru/00addd1
3HAaHUH
2
KontponsHas pabora Ne2 o reme bubnmnorexa [JOK
15 «NEKTPOIUTHYECKAS IUCCOLIMALINS. 24.10 https://m.edsoo.ru/00addec
XVMHYECKHE PEaKLIU B PACTBOPAX» 0
but6mmoreka [{OK
16 [TonsTHE O TMOpOIU3E CONE 26.10 https://m.edsoo.ru/00add9d
4
[Ipaktuyeckas padora Ne 1. Bubmmoreka IIOK
17 «Penienne 3kCriepuMeHTalIbHBIX 07.11 https://m.edsoo.ru/00addbf
3amau» UucTpykraxk no Th a
18 OO01as xapakTepruCcTHKa TaJOTeHOB. 09.11 bubmuorexa [{OK




XUMHYECKUE CBOMCTBA HA TPUMEPE
xJjopa

https://m.edsoo.ru/00addfe
2

Xnoposogopon. ComnsiHasi KUCIOTa,

bub6mmoreka [IOK

19 XMMHUYECKHE CBOMCTBA, MOJyYEHUE, 14.11 https://m.edsoo.ru/00ade10
IpUMEHEHUE 4
[IpakTnueckas pabora Ne 2 o Teme bubmuoteka [{IOK

20 «ITomydeHnne coasTHOM KUCIOTHI, 16.11 https://m.edsoo.ru/00ade34
n3ydeHHe e€ CBONCTB» 8
Brruucienus mo ypaBHEHUSIM bubmmoreka [JOK

21 XUMHUYECKUX PEaKIUH, €U OJNH U3 21.11 https://m.edsoo.ru/00ade48
peareHTOB JIaH B U30bITKE 8
OO01mas xapakTepuCTUKA SJIEMEHTOB bubmorexa LIOK

22 P p 23.11 https://m.edsoo.ru/00ade64
VIA-rpynmsl a
AnnorponHbie MOAU(UKAIIUN CEPBI.
HaxoncI;eHHe cephl I/I(I;é coem/IHel;{I/Iﬁ bubmorexa LIOK

23 P N 28.11 https://m.edsoo.ru/00ade64
B IIpUpojie. XUMUYECKHUE CBOMCTBA N
cepsl -
CepoBo0po/1, CTpOEHUE bubmmorexa HOK

24 P podL, CTp ’ . 30.11 https://m.edsoo.ru/00ade80
(bu3MvecKre U XUMUIECKHUE CBOMCTBA 5
Oxkcupl cepsl. CepHast KUCIIOTA, bu6mmoteka [IOK

25 (u3nyecKkue U XuMHUYEeCKHe CBONCTBA, 05.12 https://m.edsoo.ru/00adea2
MpUMEHEHHE 8
XUMHUYECKHE PEAKIUH, JIEIKALIUE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
MOJyYEHUSI CEPHOM KUCIOTHI bubnmorexa [TOK

26 Y p ’ 07.12 https://m.edsoo.ru/00adec8

XHUMHUYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpebl COETUHEHUSIMU
cepsl

a




Brruncnenue MmaccoBOU OJIX BRIXOAa

but6mmoreka [JOK

27 12.12 https://m.edsoo.ru/00adec8
IPOAYKTa PeaKIiu .
OO6mrast XxapakTepUCTHKA SJIEMEHTOB
VA-rpynimel. A30T, paclipocTpaHEHHE Enbmiorexa TOK

28 . ’ 14.12 https://m.edsoo.ru/00adeea
B IIpUpo/Jie, PU3nUecKue u 6
XUMHUYECKHUE CBOMCTBA -
AMMUak, ero pu3nYecKue u bubnmoreka [JOK

29 XMMHYECKHE CBOMCTBA, MOJyYEHUE U 19.12 https://m.edsoo0.ru/00adf00
MIPUMCHECHHE 4
[IpakTnueckas pabora Ne 3 o Teme bubnuoreka [IOK

30 «ITomyuyenne amMmmuaka, U3y4yeHue ero 21.12 https://m.edsoo.ru/00adf18
CBOWCTBY 0
A30THas KUCIOTa, €€ husnueckue u bubnnorexa [IOK

31 . 26.12 https://m.edso0.ru/00adf30
XMMHYECKHE CBOMCTBA 6
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATIbHBIX bubnmoreka [JOK

32 ynoopenuit. XuMuyeckoe 28.12 https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYXKaroLel Cpebl 8
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
(bocg)oé)ﬁaﬂ KI/ICJ‘I((i))Ta (bq)prl)zn(qezzme u Enbmiorexa TOK

33 N 09.01 https://m.edso0.ru/00adf68
XMMHYECKHUE CBOMCTBA, MOIyYECHHUE. .
Huctpykrax o Th B
Hcnons3zoBanue pochartoB B
KayecTBe MHUHEPAIbHBIX y100peHuit bubnnorexa [IOK

34 . ' 11.01 https://m.edsoo.ru/00adfc2
3arpsi3HeHNe MPUPOIHON CPEIbI 0
¢docharamu .

35 VYrnepoa, pacnpocTpaHeHUE B 16.01 bubnuotexa [JOK




npupoje, PU3NIECKHE ¥ XUMUUYECKHE
CBOMCTBA

https://m.edsoo.ru/00adfd9
c

Oxcunpl yraepoja, ux pusnyeckue u
XMMHYECKHUE CBOMCTBA.

bubnunoreka [JOK

36 18.01 https://m.edsoo.ru/00adfeb
DKosornyeckue npooIeMsl, .
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV) -
but6mmoreka [{OK
37 VYrosbHas KUCIIOTA U €€ CONu 23.01 https://m.eds00.ru/00ae006
c
[IpakTnueckas padora Ne 4 o Teme
"TlomyyeHue yriaekucaoro rasa bubnmotexa LIOK
38 ) 25.01 https://m.edsoo.ru/00ae027
KauectBenHas peakius Ha KapOOHAT- .
noH" B
IlepBoHauabHBIE TOHATHS 00 bub6nuoreka [IOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O 30.01 https://m.edso0.ru/00ae054
COEIMHEHUSX yTriiepoja e
bubnuorexka [JOK
40 Kpemnuii u ero coequHeHus 01.02 https://m.edsoo.ru/00ae080
a
[IpakTnueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe bubmorexa ITOK
41 P N 06.02 https://m.edsoo.ru/00acObf
«BaxHeiine HeMeTauTbl U UX )
COCIUHCHU S -
KonTponbhas padorta Ne3 o teme bubnuoreka [IOK
42 «BaxHelmme HeMeTaIbl U UX 08.02 https://m.edsoo.ru/00ae0e1
COEUHEHUN 8
43 OO01m1ast XapaKTepPUCTHKA XUMHUYECKUX 13.02 bubmmoreka [IOK

3JIEMEHTOB — METAJIJIOB.
Merannnueckas cBSI3b U
METaJUTHUECKasi KpUCTAIINYECKast

https://m.edsoo.ru/00ae103
e




pemérka. @u3nUecKue CBONCTBA
METaJIOB

XMUMHUYECKHE CBOMCTBA METAJIJIOB.

bub6mmoreka [IOK

44 ONEKTPOXUMHUYECKUHN PsiL 15.02 https://m.edsoo.ru/00ael15
HaIpsKEHUH METaJUIOB 6
O61ue cnocoObl MOTy4YeHUs
meTaiaoB. CriaBel. Berauciaenus mo but6mmoreka [{OK
45 YpaBHEHUSIM XUMHUYECKUX PEAKIUM, 20.02 https://m.edsoo.ru/00ael 15
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT 6
pUMECH
but6mmoreka [JOK
46 [lonsiTHE O KOPPO3UU METAILIOB 22.02 https://m.edsoo.ru/00ae127
8
bubnuoreka [JOK
47 Illenounbie MeTaIbI 27.02 https://m.edsoo.ru/00ae14b
2
OKCHUIBI ¥ THAPOKCUIBI HATPHS 1 Bubmaorexa IJOK
48 P p 29.02 https://m.edsoo.ru/00ae14b
KaJTus
2
[[{emouHO3EMENbHBIE METAJUIBI — Bubmorexa ITOK
49 . N 05.03 https://m.edsoo.ru/00ael5e
KaJIbIIMA ¥ MarHui 2
but6mmoreka [JOK
50 Baxkneiime coeUHECHNS KaIbLIHs 07.03 https://m.edsoo.ru/00ael5e
8
51 O606H§6HI/I€ A CUCTEMAaTU3ALINS 12.03
3HaHUHN
JKEcTKOCTh BOIBI U CIOCOOEI €€ Bubmmorexa HOK
52 14.03 https://m.edsoo.ru/00ae188

yCTpaHEHUS

6




[IpakTrueckas padorta Ne 6 o Teme

but6mmoreka [JOK

53 "KECTKOCTL BOABI 1 METOOLI €6 19.03 https://m.edsoo.ru/00aelae
ycTpaneHus" 8
bu6nuoreka [JOK
54 AmroMuHUH 21.03 https://m.edsoo.ru/00aelc6
4
AmMoTepHbIe CBOICTBA OKCHIIA U Bubmnorexa HOK
55 p 02.04 https://m.edsoo.ru/00aelc6
THIPOKCH/IA 4
bubnuoreka [JOK
56 Kemxeso 04.04 https://m.edsoo.ru/00ae1d8
6
OKcHUabL, THOAPOKCUIBI U COJIH XKeje3a bubnnorexa [IOK
57 ’ P 09.04 https://m.edsoo.ru/00ae35e
(IT) u xenesa (II) p
53 O606H§6HI/I€ U CUCTEMAaTU3ALIN 11.04
3HAHUU
[IpakTnueckas padbora Ne 7. Pemenue
HKCIEPUMEHTAILHBIX 3a/1aY 10 TEME bubmmorexa [IOK
59 p . 16.04 https://m.edsoo.ru/00ac3de
«Baxneimue MeTayisl 1 UX g
COCIUHCHU S -
Berurcnenus mo ypaBHEHUSAM
XUMUYECKUX PEAKITUH, €CITH OJIUH U3
€areHTOB J1aH B U30BITKE WIN bubnnorexa [IOK
60 P 18.04 https://m.edsoo.ru/00ael75
COJICPXKUT pUMecH. BeranciaeHus 0
MacCOBOH JIOJIH BBIXOJIa MMPOIYKTa -
peaxIumn
61 O606I{ICHI/IG W CUCTEMaTHU3allHs 23.04
3HAHUI
62 KonTponbhas padota Ne4 o teme 25.04




«Baxxneimme MeTaIbl U UX
COCAUHCHUA»

BerectBa 1 Mmatepualisl B bubnnorexa [IOK
63 . p 1 02.05 https://m.edsoo.ru/00ae3f5
[IOBCEIHEBHOM KU3HU YEJIOBEKA 0
XuMHyeckoe 3arps3sHeHue bubnnorexa [IOK
64 . p 1 07.05 https://m.edsoo.ru/00ae427
OKPY’KaroIlel cpeibl 0
Ponrs xuMuu B penteHun bubnnorexa [IOK
65 p 1 14.05 https://m.edsoo.ru/00ae427
9KOJIOTUYECKUX TTPOOIEM 0
. bubnuoreka [JOK
P . 0000
66 CICPBHBI YPOK ° EH crme 1 1 16.05 https://m.edso0.ru/00ac0d0
cUCTEMAaTH3alUs 3SHAHUI .
N bubnuoreka [JOK
P . 0000
67 C3CPBHBIN YPOK ° ‘I,H cHHC 1 1 21.05 https://m.edsoo.ru/00adb33
CUCTEMATH3AaIN SHAHUI .
. bubmuoreka [JOK
P . 0000
68 CSCPBHDI YPOX © EH cHme 1 23.05 https://m.edsoo.ru/00ad9cb
cUCTEMAaTH3aIHs 3SHAHUI )
OBHIEE KOJIMYECTBO HACOB I10 68
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9 «b» KJIACC ID 3021573 XaTaamaxuaa Hane:xna OBanecoBHa

KoaunuecTBo yacos DJIeKTPOHHBIE
u@posBbIe
Ne ni/n Tema ypoka Kourpoas | IIpakTuyec uugp
Bcero HbIE KHue I[aTa 06p330BaTeJII>HI>Ie
padoThbI padoThI pecypcol
[Iepnoanueckuil 3aK0H.

1 [Iepnonnueckas cucrema 1 05.09 bubnuoreka IIOK
XUMHYECKHUX 3eMeHToB [l. U. ' https://m.edsoo.ru/00adb59e
MenpneneeBa. Uuctpykrax no Th
3aKOHOMEPHOCTH B U3MEHEHUU bubnuoreka LIOK

2 CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1 07.09 https://m.edsoo.ru/00adb6b
NEPBBIX TPEX MEPUOIOB 6
Krnaccudukanus 1 HOMEHKIATypa bu6muoteka [{JOK

3 1 12.09
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bubpl XUMUUYECKON CBS3U U THIIBI 1 14.09 bubnuoreka [JOK
KPUCTAINYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOaeHue 3HaHUH 1 1 19.09
OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca»

6 Knaccudukanus XumMuaeckux 1 21.09 bubmuoreka [JOK
peakLMii 110 pa3IM4HbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKuu HOH?II”)[I/IC 0 FTOMOT'€HHBIX U 1 26.09 bubmmorexa HOK
PEAKIH. ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

g @akTopsl, BIUAIOIINE HA CKOPOCTh 1 28.09 bu6mmorexa [{OK

XHUMHYECKOU p€aKuun U MOJOKCHHUC
XUMHUYICCKOI'O paBHOBCCHUA

https://m.edsoo.ru/00adc28c




OXUCITUTEIIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 03.10
peaKuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOTUTUIECKON
10 I/ICEO na I/II/IpCI/IJ'IBHLIe U ciabbie 05.10 bubmmorexa ITOK
a TTHAILHH. ' https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bu6mmoreka [{IOK
11 HonHbIe ypaBHEHHS peaKuil 10.10 https://m.edsoo.ru/00add44
8
XUMHUYECKHE CBOMCTBA KUCIIOT U bubnuorexa [JOK
12 OCHOBAHHH B CBETE MPEACTABICHHI 12.10 https://m.edsoo.ru/00add5d
00 3IEKTPOIUTUUECKON JUCCOIIHAIIII 8
XHWMHYECKHE CBOMCTBA COJICH B CBETE bu6mmoteka [IOK
13 npeacTaBiIeHu 00 17.10 https://m.edsoo.ru/00add8b
3IEKTPOJIUTUYECKON JUCCOLMAIIII 2
O0001IeHrEe ¥ cUCTeEMAaTH3alIUs Bubmiorexa LIOK
14 N 19.10 https://m.edsoo.ru/00addd1
3HaHUHN )
KontpoinbHas padota Ne2 o teme
15 «3ne£ OJII/ITI/IF:-IGCKaSI HCCOILUAITUS 24.10 bubmmorexa LOK
P A AT ' https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
bubmuoreka [JOK
16 [TonsiTne o runponuse conen 26.10 https://m.edsoo.ru/00add9d
4
[IpakTnueckas padora Ne 1.
P P bu6mmoreka [JOK
17 «Penienne 3xkcriepuMeHTaIbHBIX 07.11
https://m.edsoo.ru/00addbfa
3agay» MHcTpykTax no Th
OO0m1as xapakTepuCcTHKa TaJOTeHOB.
18 XI/III;I/III/IIICCKI;IC CBgﬁCTBa Ha npuMepe 09.11 bubmorexa I1OK
PHMED ' https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CossiHasi KUCIIOTA, 14.11 bubnuoreka LIOK




XUMHNYCCKHEC CBOﬁCTBa, IMOJIYYCHHUC,
IIPUMCHCHUC

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

[Ipaktryeckas padora Ne 2 o teme

bu6mmoreka [{JOK
20 «lTomyueHnue COJIIHOM KHUCIIOThI 16.11
Y N ’ https://m.edsoo.ru/00ade348
N3y4eHHE €€ CBOMCTB»
Brruucienust mo ypaBHeHUSIM
21 XAMUYECKUX eal}:pnﬁ €CIIM OJIVH U3 21.11 bubmorexa HOK
peaiiut, g ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
” OO61as xapakTepUCTHUKA 3JIEMEHTOB 23.11 bu6mmorexa [{OK
VIA-rpynmsl ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTUPUKALIAN CEPHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUI bu6muoreka [IOK
23 N 28.11
B Ipupoje. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopoj, CTpoeHHUE, bu6mmoteka [{OK
24 . 30.11
(u3nyecKkue U XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHasi KUCIOTA,
25 (I)H3quCKHIe) u Xm\fnqecxne CBOMCTBA 05.12 bubmorexa IOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKINH, JIEKAIUE B
OCHOBE ITPOMBIIIIEHHOTO CII0co0a
IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nuoreka IIOK
26 07.12
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlIeu cpebl COCTUHEHUSIMU
cepbl
27 Beruucnenne MaccoBoil 1O BBIXO/A 12.1 bubmuoreka [JOK
MPOIYyKTa peakUu ' https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTEepUCTHKA 3JIEMEHTOB 14.12 bubnuoreka LIOK

VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IpUpoie, GU3NUECKUE U

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




XHMHYECKHE CBOMCTBA

AMMHUak, ero ¢puznyecKkue u

bu6mmoreka [{IOK

29 XHMHYECKHE CBOU 19.12
HCTBa, TomyHerme 1 https://m.edso00.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padota Ne 3 o Teme
30 «I?Ion YEHHUE anfMHaKa M3y4YEHUE €ro 21.12 bubmorexa ITOK
. Y - 1Y ' https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gu3nIecKue u 26.12 bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnonb3oBaHne HUTPATOB U CONEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 no0peHuit. XuMHU4yeckoe ’ 28.12 bubnmorexa LIOK
YAODP ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHHSIMH a30Ta
®dochop. Okcun pochopa (V) u

1 dbocdhopnas kucnora, puznUecKue u 09.01 bu6mmoteka [JOK
XMMHUYECKHE CBOWCTBA, MOIyUYCHHUE. ' https://m.edsoo.ru/00adf68a
Huctpykrax o Th
Hcnonb3oBanue gpocdaToB B

34 KaueCcTBE MUHEPATbHBIX YAOOpEHUH. 11.01 bu6muoreka [{IOK
3arpsi3HeHHE TPUPOJTHON CPEIbl ’ https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHEeHHE B

35 npu E e (Ii))mnrt)leciie U XUMHUYECKHe 16.01 bubmorexa HOK

P ? AC, ' https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcuppl yraepoaa, ux pusnueckue u

36 XAMUYECKHE CBOMCTBA. 18.01 bu6mmoreka [{IOK
DKosornyeckue npooIeMsl, ' https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV)

37 VYronpHas KUCaoTa U €€ Cou 23.01 bubmuoreka [JOK




https://m.edsoo.ru/00ae006¢

[Ipaktuyeckas padora Ne 4 o Teme
"ITosrydeHue yrieKuciaoro rasa.

bu6mmoreka [JOK

38 25.01
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
IlepBoHavaNbHBIE HOHATHS 00
39 W) rpaHquCKHx BEIIIECTBaxX KakK O 30.01 Eubmorexa IOK
P ' https://m.edsoo.ru/00ae054e
COEIMHEHHUSIX YTIepoia
bu6mmoreka [JOK
40 Kpemuunii u ero coeuHEHU 01.02
P A https://m.edsoo.ru/00ac080a
[Ipaktuyeckas padora Ne 5. Pemenue
41 SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 06.02 bu6muoreka [IOK
«Baxnenmme HeMeTaIbl U UX ' https://m.edso00.ru/00ae0bf2
COCTMHCHH S
Kontpoarnas padora Ne3 mo teme
42 «Ba>1<rl){el7nnne IP;eMeTaHHBI U UX 08.02 Bubmiorexa IOK
' https://m.edsoo.ru/00aelel8
COCTUHCHHUS
OO01mas xapakTepuCcTUKa XUMUIECKIX
9JICMEHTOB — METAJIJIOB.
Mertannuueckas CBSI3b U bubnuorexa [JOK
43 13.02
METAJIMYECKasi KPUCTAJIINUECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKre CBOKMCTBA
METAaJLIOB
XUMUYECKHE CBOMCTBA METAJJIOB.,
44 DNEKTPOXUMUYECKHN PsI 15.02 Bubmiorexa IOK
P . pA ' https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
45 O6mmue cnocoObl MOTy4YeHHS 20.02 bu6mmoteka [{OK

MeTtaiioB. CruiaBbl. Beruncienus no
YPABHEHUSIM XUMUYECKUX PEAKLIUM,
€CJIM OJIUH U3 PEareHTOB CONCPIKUT

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




IMPpUMECCH

bu6mmoreka [JOK
22.02
46 Honstrie o kopposun MeTaiLIoB https://m.eds00.1ru/00ae1278
bubnuoreka [JOK
27.02
47 [lenounpie meraueI https://m.edso0.1ru/00ae14b2
48 OKcubl ¥ TUIPOKCUBI HATPUS U 29.02 bubnuorexa [JOK
KaJIust ' https://m.edso0.ru/00ae14b2
[lemouHO3eMebHBIE METAIIIIBI — bubnuoreka [JOK
49 y y 05.03
KaJILIIMY 1 MarHuu https://m.edsoo.ru/00ael5¢8
. bubnuotexa [JOK
07.03
>0 BaHeHIIME COCAUHCHUS KallbLs https://m.edsoo.ru/00ael5e8
51 O6o6nvleHHe A CUCTEMAaTHU3ALI 12.08
3HaHUHN
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52 14.03
YCTPaHEHUS https://m.edsoo.ru/00ac1886
[MpakTuaeckas padora Ne 6 mo Teme
53 "}EéCTKOCTB BOpI)I 1 METOJIBI €& 19.03 bubmorexa ITOK
" A s ' https://m.edsoo.ru/00aclaed
YCTpaHECHHUS
. bu6mmoreka [JOK
21.03
>4 AmoMHHHi https://m.edsoo.ru/00aelc64
AmdotepHbIe CBOMCTBA OKCHIA U bubmuoreka LIOK
55 02.04
TAAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
04.04
>6 Keneso https://m.eds00.1ru/00ae1d86
57 Oxkcuibl, TUIPOKCUABI U COJIM JKeJe3a 09.04 bubnuotexa [JOK
(IT) u xxene3a (III) ' https://m.edsoo.ru/00ae35¢6
53 O606HvleHI/Ie M CUCTEMAaTH3alH 11.04
3HAHUI
59 [TpakTrueckas padota Ne 7. Permenue 16.04 bubnuorexa [JOK




SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«Baxnelme MeTayuIbl 1 UX
COEIUHEHUS

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

Brruncienus no YpaBHCHHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIM OAUH U3

peareHToB /1aH B U30bITKE WIH bu6nuoreka IIOK
60 1 18.04
COAEPKUT pUMecH. Brrunciienus https://m.edsoo.ru/00ael1750
MacCOBOM JI0JM BBIXO/a MPOIYKTA
peakiuu
61 O606H§6HI/I€ U cHCTeMaTu3alus 1 23.04
3HaHUUN
KontponsHas pabora Ne4 o reme
62 «BaxHenmme MeTajiibl U X 1 25.04
COEIMHEHUSD)
63 BemectBa u maTepuansi B ) 02.05 bu6mmoreka [JOK
MOBCEHEBHOW KU3HU YEJIOBEKA ' https://m.edsoo.ru/00ae3£50
64 XHMHYeCKOe 3arpsi3HeHue 1 07.05 bubnuoreka LIOK
OKPYXKaroIIeH cpeIbl ’ https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHun 1 14.05 bu6muoreka [{IOK
9KOJIOTHYECKUX MPOoOIeM ' https://m.edsoo.ru/00ae4270
PesepBHslil ypok. O6001IeHNE 1 bu6muoreka [{IOK
66 o 1 16.05
CHUCTEMAaTHU3al1sd 3HAaHUHU https://m.edsoo.ru/00ae0d0a
PesepBHrliil ypok. O60011eHue u bu6mmorexa [{OK
67 . 1 21.05
cUcTeMaTu3anus 3HaHU! https://m.edsoo.ru/00adb33c¢
68 PesepBHeliit ypok. O60011eHue u 1 23.05 bu6mmoreka [{OK
cUCTeEMaTH3allus 3HaHUH ' https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 «B» KJIACC ID 3021573 XaTtaamamxuaa Hane:xxna OBanecoBHa

KoanuecTBo 9acoB 3HeKTp0HHBIe
u¢poBbie
Ne n/m Tema ypoka Koutpoas | Tpaktu [ara no unpp
Bcero | HbIe yecKkmue naany o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl

[Iepnoanueckuil 3aK0H.
[Tepronnueckas cucrema bubmorexa [{OK

1 1 06.09 https://m.edsoo.ru/00adb59
XHMHYECKUX djieMeHToB /I, U. .
MenpneneeBa. Uuctpykrax no Th -
3aKOHOMEPHOCTH B U3MEHEHUU bu6mmorexa [IOK

2 CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1 07.09 https://m.edsoo.ru/00adb6b
NEPBBIX TPEX MEPUOIOB 6
Krnaccudukanus u HOMEHKIATypa bubmiorexa LIOK

3 P 1 13.09 https://m.edsoo.ru/00adb7e
HEOPraHWYECKUX BEILECTB 5
Buzabl XuMu4ecKkoil CBA3U U THUIIbI bubnnorexa [JOK

4 N 1 14.09 https://m.edsoo.ru/00adbac
KPUCTAUIMYECKUX PEHIETOK 6
KonrtponsHas padora Nel no reme

5 «[loBTOpEHUE U yriyOieHne 3HaHUH 1 1 20.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kacca»
Krnaccudukanus XuMHIECKUX bubnmorexa [TOK

6 . 1 21.09 https://m.edsoo.ru/00adbcb
peaKkiuii Mo pa3IuYHbIM MPU3HAKAM 0
[TonsiTHE O CKOPOCTH XMMHUYECKOMN bubnnorexa [JOK

7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1 27.09 https://m.edsoo.ru/00adbe9
TETEPOTCHHBIX PEAKIIUIX a

8 [ToHsATHE O XHUMHUYECKOM PAaBHOBECHH. 1 28.09 bu6muoteka LIOK

@DakTOpBl, BIUSIOUINE Ha CKOPOCTh

https://m.edsoo.ru/00adc28




XHUMHYECKOU pE€aKiun U MOJOKCHHUC
XUMHYCCKOT'O paBHOBECUA

4

OKUCIIUTEIIEHO-BOCCTAaHOBUTEILHBIC

bubmmoreka [JOK

9 04.10 https://m.edsoo.ru/00adcad
peaxIuu .
Teopus 31eKTPOIUTHUECKON bubnmoreka [IOK
10 nuccoruanui. CUIIbHBIE U CTa0bie 05.10 https://m.edsoo.ru/00adcd6
ANEKTPOJIUTHI 8
bubmnorexa [IOK
11 HonHbIe ypaBHEHHsI peaKIuil 11.10 https://m.edsoo.ru/00add44
8
XuUMHYECKHE CBONCTBA KUCIIOT U bu6mmoreka [IOK
12 OCHOBAHHI B CBETE MPEACTABICHUI 12.10 https://m.edsoo.ru/00add5d
00 3JICKTPOTUTHYCCKON AUCCOIUAITHH 8
XuMHYecKre CBOMCTBA COJIEH B CBETE bubnuoreka [JOK
13 npeACcTaBIeHU 00 18.10 https://m.edsoo.ru/00add8b
ANEKTPOJIUTUUECKON TUCCOLUAIIUU 2
O000I11IeHIE U CUCTEMATH3ALIUS Bubmnorexa HOK
14 N 19.10 https://m.edsoo.ru/00addd|1
3HAaHUH
2
KonTponbnas pabota No2 mo teme bu6mmoreka [IOK
15 «NEKTPOIUTHYECKAS IUCCOLIMALINS. 25.10 https://m.edsoo.ru/00addec
XUMUYECKHE peakllii B PacTBOPAX» 0
bu6mmoreka [IOK
16 [TonsTHE O TMOpOIU3E CONE 26.10 https://m.edsoo.ru/00add9d
4
[Ipaktuyeckas padora Ne 1. Bubmmoreka IIOK
17 «Penienne 3kCriepuMeHTalIbHBIX 08.11 https://m.edsoo.ru/00addbf
3amauy». MHCcTpyKTax no Th a
18 OO01as xapakTepruCcTHKa TaJOTeHOB. 09.11 bubmuoreka [{OK




XUMHYECKUE CBOMCTBA HA TPUMEPE
xJjopa

https://m.edsoo.ru/00addfe
2

Xnoposogopon. ComnsiHasi KUCIOTa,

bub6mmoreka [{OK

19 XMMHUYECKHE CBOMCTBA, MOJyYEHUE, 15.11 https://m.edsoo.ru/00ade10
IpUMEHEHUE 4
[IpakTnueckas pabora Ne 2 o Teme bubnnorexa [IOK

20 «ITomydeHnne coasTHOM KUCIOTHI, 16.11 https://m.edsoo.ru/00ade34
n3ydeHHe e€ CBONCTB» 8
Brruucienus mo ypaBHEHUSIM bubmmoreka [JOK

21 XUMHUYECKUX PEaKIUH, €U OJNH U3 22.11 https://m.edsoo.ru/00ade48
peareHTOB JIaH B U30bITKE 8
OO01mas xapakTepuCTUKA SJIEMEHTOB bubmmorexa [JOK

22 P p 23.11 https://m.edsoo.ru/00ade64
VIA-rpynmsl a
AnnorponHbie MOAU(UKAIIUN CEPBI.
HaxoncI;eHHe cephl I/I(I;é coem/IHel;{I/Iﬁ bubnmorexa [TOK

23 P N 29.11 https://m.edsoo.ru/00ade64
B IIpUpojie. XUMUYECKHUE CBOMCTBA N
cepsl -
CepoBo0po/1, CTpOEHUE bubmmorexa HOK

24 P podL, CTp ’ . 30.11 https://m.edsoo.ru/00ade80
(bu3MvecKre U XUMUIECKHUE CBOMCTBA 5
Oxkcupl cepsl. CepHast KUCIIOTA, bubnmnorexa [JOK

25 (u3nyecKkue U XuMHUYEeCKHe CBONCTBA, 06.12 https://m.edsoo.ru/00adea2
MpUMEHEHHE 3
XUMHUYECKHE PEAKIUH, JIEIKALIUE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
MOJyYEHUSI CEPHOM KUCIOTHI bubmmorexka [TOK

26 Y p ’ 07.12 https://m.edsoo.ru/00adec8

XHUMHUYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpebl COETUHEHUSIMU
cepsl

a




Brruncnenue MmaccoBOU OJIX BRIXOAa

bubnmoreka [JOK

27 13.12 https://m.edsoo.ru/00adec8
IPOAYKTa PeaKIiu .
OO6mrast XxapakTepUCTHKA SJIEMEHTOB
VA-rpynimel. A30T, paclipocTpaHEHHE Bubmrorexa TOK

28 : ’ 14.12 https://m.edsoo.ru/00adeea
B IIpUpo/Jie, PU3nUecKue u 6
XUMHUYECKHUE CBOMCTBA -
AMMUak, ero pu3nYecKue u bubnnorexa [IOK

29 XUMHUYECKHE CBOWCTBA, ITOIIyYEHUE U 20.12 https://m.edsoo.ru/00adf00
MIPUMCHECHHE 4
[IpakTnueckas pabora Ne 3 o Teme bu6numoreka [IOK

30 «ITomyuyenne amMmmuaka, U3y4yeHue ero 21.12 https://m.edsoo.ru/00adf18
CBOWCTBY 0
A30THas KUCIOTa, €€ husnueckue u buGnnorexa [JOK

31 . 27.12 https://m.edso0.ru/00adf30
XMMHYECKHE CBOMCTBA 6
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPATbHBIX bu6mmoreka [{OK

32 ynoopenuit. XuMuyeckoe 28.12 https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYXKaroLel Cpebl 8
COEIMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u
(bocg)oé)ﬁaﬂ KI/ICJ‘I((i))Ta (bq)prl)zn(qezzme u Bubmrorexa OK

33 N 10.01 https://m.eds00.ru/00adf68
XMMHYECKHUE CBOMCTBA, MOIyYECHHUE. .
Huctpykrax o Th B
Hcnons3zoBanue pochartoB B
KayecTBe MHUHEPAIbHBIX y100peHuit bubnnorexa [IOK

34 . ' 11.01 https://m.edsoo.ru/00adfc2
3arpsi3HeHNe MPUPOIHON CPEIbI 0
¢docharamu a

35 VYrnepoa, pacnpocTpaHeHUE B 17.01 bubmuorexa [JOK




npupoje, PU3NIECKHE ¥ XUMUUYECKHE
CBOMCTBA

https://m.edsoo.ru/00adfd9
c

Oxcunpl yraepoja, ux pusnyeckue u
XMMHYECKHUE CBOMCTBA.

Bbubnuoreka [JOK

36 18.01 https://m.edsoo.ru/00adfeb
DKosornyeckue npooIeMsl, .
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV) -
butmmoreka [JOK
37 VYrosbHas KUCIIOTA U €€ CONu 24.01 https://m.eds00.ru/00ae006
c
[IpakTnueckas padora Ne 4 o Teme
"TlomyyeHue yriaekucaoro rasa bubnmotexa LIOK
38 ) 25.01 https://m.edsoo.ru/00ae027
KauectBenHas peakius Ha KapOOHAT- .
noH" B
IlepBoHauabHBIE TOHATHS 00 bu6mmorexa [IOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O 31.01 https://m.edsoo.ru/00ae054
COEIMHEHUSX yTriiepoja e
Bbubnuoreka [JOK
40 Kpemnuii u ero coequHeHus 01.02 https://m.edsoo.ru/00ae080
a
[IpakTnueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe bubmorexa [{OK
41 P N 07.02 https://m.edsoo.ru/00ae0bf
«BaxHeiine HeMeTauTbl U UX )
COCIUHCHU S -
KonTponbhas padorta Ne3 o teme bu6mmorexa [IOK
42 «BaxHelmme HeMeTaIbl U UX 08.02 https://m.edsoo.ru/00ae0e1
COEUHEHUN 8
43 OO01m1ast XapaKTepPUCTHKA XUMHUYECKUX 14.02 bubmmoreka [IOK

3JIEMEHTOB — METAJIJIOB.
Merannnueckas cBSI3b U
METaJUTHUECKasi KpUCTAIINYECKast

https://m.edsoo.ru/00ael103
e




pemérka. @u3nUecKue CBONCTBA
METaJIOB

XMUMHUYECKHE CBOMCTBA METAJIJIOB.

bub6mmoreka [{OK

44 ONEKTPOXUMHUYECKUHN PsiL 15.02 https://m.edsoo.ru/00ael15
HaIpsKEHUH METaJUIOB 6
O61ue cnocoObl MOTy4YeHUs
meTaiaoB. CriaBel. Berauciaenus mo butmmoreka [JOK
45 YpaBHEHUSIM XUMHUYECKUX PEAKIUM, 21.02 https://m.edsoo.ru/00ael 15
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT 6
pUMECH
bu6nmoreka [JOK
46 [lonsiTHE O KOPPO3UU METAILIOB 22.02 https://m.edsoo.ru/00ae127
8
bubnuoreka [JOK
47 Illenounbie MeTaIbI 28.02 https://m.edsoo.ru/00ae14b
2
OKCHUIBI ¥ THAPOKCUIBI HATPHS 1 Brbmorexa IJOK
48 P p 29.02 https://m.edsoo.ru/00ae14b
KaJTus
2
[[{emouHO3EMENbHBIE METAJUIBI — Bubmorexa ITOK
49 . N 06.03 https://m.edsoo.ru/00ael5e
KaJIbIIMA ¥ MarHui 2
but6mmoreka [JOK
50 Baxkneiime coeUHECHNS KaIbLIHs 07.03 https://m.edsoo.ru/00ael5e
8
51 O606H§6HI/I€ A CUCTEMAaTU3ALINS 13.03
3HaHUHN
JKEcTKOCTh BOIBI U CIOCOOEI €€ Bubmmorexa HOK
52 14.03 https://m.edsoo.ru/00ae188

yCTpaHEHUS

6




[IpakTrueckas padorta Ne 6 o Teme

bu6nmoreka [JOK

53 "KECTKOCTL BOABI 1 METOOLI €6 20.03 https://m.edsoo.ru/00aelae
ycTpaneHus" 8
bubnuoreka [JOK
54 AmroMuHUH 21.03 https://m.edsoo.ru/00aelc6
4
AmMoTepHbIe CBOICTBA OKCHIIA U Bubmnorexa HOK
55 p 03.04 https://m.edsoo.ru/00aelc6
THIPOKCH/IA 4
bubmuoreka [JOK
56 Kemxeso 04.04 https://m.edsoo.ru/00ae1d8
6
OKcHUabL, THOAPOKCUIBI U COJIH XKeje3a bubnnoreka [IOK
57 ’ P 10.04 https://m.edsoo.ru/00ae35e
(IT) u xenesa (II) 6
53 O606H§6HI/I€ U CUCTEMAaTU3ALIN 11.04
3HAHUU
[Ipaktuueckas padota Ne 7. Perenue
HKCIEPUMEHTAILHBIX 3a/1aY 10 TEME bubnmorexa [IOK
59 p . 17.04 https://m.edsoo.ru/00ae3de
«Baxneimue MeTayisl 1 UX g
COCIUHCHU S -
Berurcnenus mo ypaBHEHUSAM
XUMUYECKUX PEAKITUH, €CITH OJIUH U3
€areHTOB J1aH B U30BITKE WIN bubnnorexa [IOK
60 P 18.04 https://m.edsoo.ru/00ael75
COJICPXKUT pUMecH. BeranciaeHus 0
MacCOBOH JIOJIH BBIXOJIa MMPOIYKTa -
peaxIumn
61 O606I{I€HI/IG W CUCTEMaTHU3allHs 2404
3HAHUI
62 KonTponbhas padota Ne4 o teme 25.04




«Baxxneimme MeTaIbl U UX
COCAUHCHUA»

BerectBa 1 Mmatepualisl B bubnnorexa [IOK
63 . p 1 02.05 https://m.edsoo.ru/00ae3f5
[IOBCEIHEBHOM KU3HU YEJIOBEKA 0
XuMHyeckoe 3arps3sHeHue bubnnoreka [IOK
64 . p 1 08.05 https://m.edsoo.ru/00ae427
OKPY’KaroIlel cpeibl 0
Ponrs xuMuu B penteHun bubnnorexa LIOK
65 p 1 15.05 https://m.edsoo.ru/00ae427
9KOJIOTUYECKUX TTPOOIEM 0
. bubnuoreka [JOK
P . 0000
66 CICPBHBI YPOK ° EH crme 1 1 16.05 https://m.edso0.ru/00ac0d0
cUCTEMAaTH3alUs 3SHAHUI .
N bubmuoreka [{OK
P . 0000
67 C3CPBHBIN YPOK ° ‘I,H cHHC 1 1 22.05 https://m.edsoo.ru/00adb33
CUCTEMATH3AaIN SHAHUI .
. bubmmoreka [{OK
P . 0000
68 CICPBHBI YPOK ° EH crme 1 1 23.05 https://m.edsoo.ru/00ad9cb
cUCTEMAaTH3aIHs 3SHAHUI 5
OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECHHEYEHUE OBPA3OBATEJIBHOT'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ 'abpuensiu O.C., OctpoymoB WU.T'., Cnagkos C.A., AkimonepHoe o0uiectBo «M3aaTenscTBO
«IIpocseienue»
» Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AkinonepHoe o0miectBo «M3aaTenscTBo

«HpOCBeHICHI/IG»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

ITopran PEILI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mnorexa IIOK






