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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM POrpPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuU Aa€T TPEJACTABICHHE O IEJIX, OOIIeld CTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3zenaM M TeMaMm MporpaMMbl MO XUMHH, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenenseT BO3MOXHOCTH IMpeaMeTa s
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4COHO-ITIO3HABATEIIbHOM JEATECIBHOCTH OOYYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHHM XUMHH OOECHedYMBaIOTCS crHerupuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKpyXalolmuid MUY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya yuyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYCHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe TMpUOOIeHHE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pPa3ITUYHBIX BUJOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIlero MHUpa, WCIOJb3ys 3HAHWS W OIBIT, MOJyYEHHBIC MPH H3YYCHHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
11e71eco00pa3HOTO TOBEJCHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIsl W HAMPABICHHOCTH JATHHEHUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAas aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, TUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OYUCTKH MOBAPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KUCIOpOoa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxknenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranudeckux coenuHeHuit. Oxcuapl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanus ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJ0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHNE U3MEHEHHsI OKPACKU WHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYECH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIBHBIX 33/1ad MO TeMme «BaxKHeWIMe Kiacchl HEOPraHWYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIAacCU(PUKAIUMU XUMUYECKUX 3ieMeHTOB. [lonstue o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JiauHHomepuoAHas  (OpMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U NEpUoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckass cBsizb. KoBasieHTHas (moJjsipHasi W HEMOJISIpHAsl)  CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanusi MEXNpeIMETHBIX CBSI3ed MPU W3YYEHHM XMMHHM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMEePUOIUIHOCTh, HAOJIOICHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpAallléHHbIE HMOHHBIE YypaBHEHHUs peakunuil. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB UM HEMETauIoB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUAECO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3sIoKEHUs, COCIMHEHUS), paclo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHrue U (PU3MUYECKHUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHU3M 4YeJIoBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kacca KHUCIOT U chenuudecKkrne). XHUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COEIMHEHHSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyroopot a3ora B mpuponae. AMMHUax, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHCJIOTa, €€ MoJiydeHue, GU3NUecKue U XMUMHYECKHe
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOKIM, 3arpsi3HEHUE BO3/AyXa, MNO4YBbl U BojgoéMoB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojydyeHue W npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIULEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBILUICHHOCTH. BakHeWIlne CTpOUTENbHbIE MaTEepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TajOreHUJI0B), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEJECHUE KAU€CTBEHHOM peaKIuu Ha cyJibdat-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOWCTB aMMHaKa, MpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX PpeIIETOK anmMasza, Tpaduta, QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTIJIEKUCIIOIO rasza, NpoBEJACHHE KauyeCTBEHHBIX peakluil Ha KapOOHaT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKEeHUN MeTawoB. OU3nyeckne U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHbIE METaJUIbl MarHMid M KaJblMH: IIOJIOXKCHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cuctemMme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHUE MPOLIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeinl (MpeaenbHasl AOMMYyCTHMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanmnsanus MeXnpeIMETHBIX CBSI3€d IPU W3YYEHHM XMMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUUYECKUWA 3apsij, NPOBOIHUKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOITaeMBbIE, TOIUINBO, BOJHBIE pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2)rpaaaHCKOro BOCIIMTAHUA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOIlECCE€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEACHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TIPOIECCOB W SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOyuYeHUs B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo(]ecCHOHATBLHOMN IeITSIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WIM) TUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOT0 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH IPU  pPELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIe Y4eOHbIC ACHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTBI, IPEIAraeMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOydenus B 8 ki1acce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAass M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YHCIIO SJISKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEpPEHHE, MOJICIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJAa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakMmyc, dheHondTaienH, METUIIOPAHXK U JPYTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBECHUE, OOpaTUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTALIMYecKas pemeTka, KOppo3us METaJIOoB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmysiaM, BUI XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica l[lepumommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoJdbIIME MEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO CTENCHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXe IMpaBWia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEaKIHH, TOATBEP)KIAIOIINEC  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHNE, SKCIICPUMEHT (peajbHBbIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThI padoThbI
Paznen 1.IlepBoHavaibHble XUMHYECKHE IOHSATHSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoteka [IOK
' MPAKTUYECKOU JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
BemectBa n xumMuueckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2.BakHeiilne npeacTaBuTe/ Il HEOPraHHYECKUX BelleCTB
51 Boznyx. Kucnopoa. [Tonsitue 6 bu6anoreka LIOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopon. Ilonsarue o kucnorax bubmuoreka [JOK
2.2 8 1
U COJIAIX https://m.edsoo.ru/7f41837c
Boga. PactBopsr. [Tonsitue 06 bubnmnoreka [JOK
2.3 5 1 1
OCHOBaHMSAX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro o paznueny 30

Paznen 3.11epunoanyeckuii 3axkon u [lepuoguveckasi cucreMa xumunueckux 3jaeMeHToB /. . MenneneeBa. CTpoeHune aToMoB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTe.]II)HO-BOCCTaHOBI/ITeJII)Hble peammn



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

[lepuoauueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
Xumuueckas CBSI3b.
3.2 OKHUCIATEIILHO- 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
n 15
TOTO Mo pasacy https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOPAMME



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

9 KITACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusl | IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypchl
Pa3nen 1.BemecTBO U XUMHYECKHE PeAKIUH
. bubmuorexa [JOK
[ToBTOpeHME U yroyOIeHHe 3SHAHUN
11 ) 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3IesIOB Kypca 8 Kiacca 5
bubmuorexa [JOK
OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX
1.2 N 4 https://m.edsoo.ru/7f41a63
peakuui 6
DNEKTPOIUTHYECKAS JUCCOIUAITIS bubmorera [JOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a63
XHWMHMYECKHUE PEAKIUU B PACTBOPAX 5
Uroro no pazgeny 17
Pa3znen 2.HemeTa/JIBI M HX COeTHHEHHS
bu6mmoreka [JOK
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmnsl. ["anorenst 6
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 https://m.edsoo.ru/7f41a63
COCJIMHCHMUS 6
OO6m1ast XxapaKTepUCTHKA XUMHUECKHIX bubnmoreka [JOK
2.3 anemeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f41a63

COCIMHCHUA

6



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

OO6m1ast xapaKTepUCTHKA XUMHYECKHUX bubnmoreka [JOK
24 anemeHToB |VA-rpynmel. Yriuepon u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCTUHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3.MeTa/llIBI M UX COeAUHEHUS
bu6mmoreka [IOK
3.1 OO0mue cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Baxxneiiume MeTanibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro mo pazneny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
bu6mmoreka [JOK
4.1 BeniecTBa 1 maTepuaisl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro mo pazneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 A KJIACC 1D 3021573 Xarnamamxxuaa Hagexxaa OBanecoBHa

KoauuecTBo yacoB DJIeKTPOHHbBIE
JlaTa
Ne uudposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue | H3y4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchbl
IIpeamer xumun. Pons XMMUHU B KU3HA
bubmuorexa [JOK
1 yejoBeka. Tena u BeuecTsa. 1 02.09
https://m.edsoo.ru/ff0d210c
HNuctpykrax o Th.
bubmuorexa [JOK
2 II 1 04.09
OHATHE O METOJaX IMO3HAHKS B XUMHH httos://m.edsoo.ru/ffod227e
[IpakTuueckas pabora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 1 09.09 bubnnoreka [JOK
o0OpaleHus ¢ 1a00paTOPHBIM ' https://m.edso0.ru/ff0d23dc
o0opynoBanuem». Uuctpykrax no Th.

4 Yucrtele BemecTBa U cMecu. CiocoObl 1 11.09 bu6nmoreka [JOK
pasIeNeHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pazgenenue cmecelt (Ha mpumepe 1 1 16.09 bubmorexa LOK

y PHMEP ' https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBaPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1 18.09
TOMBLT MOTIGRYIBE https://m.edsoo.ru/ff0d2a6c

7 XuMHUYeCcKUe dJIEMEHTBI. 3HAKH 1 23.09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U ClOXKHBIE BEIIECTBA 1 25.09 Bubmzorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 30.09
YHAPHOE Y https://m.edso0.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECCTB. Eu6 10K
noIMoTeKa
10 Xumuueckas hopmyia. BareHTHOCT 02.10
dopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. 07.10 bubmuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHYECKOT0 09.10 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU ' https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. 14.10 bu6mmoreka [IOK
Mossipaas macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMHUYECKUE SIBJICHUS. 16.10 bubmuorexa [JOK
XuMHUYeCcKas peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpOTEKaHUS 2110 bubnnoreka [JOK
XUMHUUYECKUX PEAKIUI ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 23.10 bubnuotexa [JOK
XHWMHUUYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKUX 06.11 bubmorexa HOK
H . P ' https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuueckux peakimia
18 (coenuHEHHS, PA3TIOKEHHS 11.11 bubmorexa HOK
P : ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Eub 1OK
nOIMOTEeKA
19 sHIMKIoeuCcT. O0O00ICHHE 1 13.11
t a Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUH
b K
20 KonTponbnas padora Nel mo teme 18.11 no/morexa [0

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290

«Bemecma U XUMHUYCCKUE PCAKITUN)

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK
21 Bo3ayxa. Kucimopong — anemeHt u 20.11
w oA https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCIIOpo/1a (peaKiuu OKUCICHHUS 25.11 bubmorexa [JOK
Pona {pearl ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl Mosty4eHus KUCI0po/ia B
23 1abopaTopuu ¥ MPOMBIIIIICHHOCTH 27.11 bubmorexa LIOK
patop p ' ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKuru, MOHITHE O 02.12 bubnunoreka [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- U ' https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3sHEHUE BO3]TyXa, CITIOCOOBI €r0 04.12 bubmorexa LOK
P Ayxd, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITonmydenne u coOMpaHue KUCIOPOIa 09.12 bubmorexa LOK
y . p poaa, ) https://m.edsoo.ru/ffod4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopox — anemeHT u npocroe 11.15 bubnuoteka [JOK
BellecTBo. Haxoxnenue B npupoje ) https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA 16.12 bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
29 II 18.12
OATHE O KHCTOTAx 1 COIIX https://m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B 23.12 bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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[IpakTrueckas padota Ne 4 o Teme

bubmuorexa [JOK
31 11 o 25.12
(«LIOJyHEHHE H Cova ArHe BOAOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
39 MoutsipHblii 00BEM ra3oB. 3aKOH 30.12 bubmuoreka [IOK
ABoraapo ) https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM 13.01 buGnnorexa LIOK
) Y ) https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEILECTBA WU 00BEMY
Brrunciaenus 00EMOB ra3oB I10
34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA 15.01 Bubmorexa ITOK
yp ; peakt _ ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 DOu3nvecKue U XUMHUYECKUE CBOMCTBA 20.01 bubmuorexa [JOK
BOJIbI ’ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 29 01 bubmuorexa [JOK
UHJIMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacklleHHbBIE
37 H HI::HaCI)IpeHHLIS aCTBOPBI Mu:lCCOBaSI 27.01 bubmmorexa LHOK
B P PEL ' https://m.edsoo.ru/ff0d5b40
JIOJIS1 BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
«IIpurorosieHne pacTBOPOB C
38 oIl pe eJIEHHOH MaECOBOﬁp oJieit 29.01 bubmmorexa LOK
Pt ) 8 ' https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBAY.
Nucrpykrax no Th.
39 KonrtponbHast padora Ne2 o reme 03.02 bubnnorexka [HOK
«Kucnopoa. Bonopoa. Bona» ) https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, 05.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
41 [Tonyuenue n XMMHUYECKHE CBOMCTBA 10.02 bubnnorexka [JOK



https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U aM(i)OTCpHBIX
OKCHI0B

https://m.edsoo.ru/ff0d664e

42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, 12.02 bubnmoreka [JOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHU4ECKHE CBOMCTBA 17.02 bubnuoreka [IOK
OCHOBaHUM ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccudukanms, 19.02 bubnnoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue U XMMHUYECKUE CBOMCTBA 24.02 bubnnorexa [HOK
KHUCJIOT ' https://m.edsoo.ru/ffodfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéBI;) 101 ‘l)eHI/IH XI/IMI/I‘IZ(ID)KI/IC 26.02 bubmorexa [TOK
_ y ’ ' https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 [0 TEME 03.03 bubnuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX ' https://m.edso0o.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas cBsI3b MEK]y KJIacCaMu 05.03 bu6mmorexa [IOK
HEOPraHWYECKUX COCTUHEHUI ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0mieHne M cucTeMaTu3aIys 3HaHUH 10.03
- B https://m.edso0.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 12.03 bubmorexa HOK
. P ' https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBBIe MOMBITKY KIIACCH(PUKAITAN Eu6 OK
51 XUMHYECKUX 31eMeHTOB. [loHsiTHE O 17.03 nbsmorexa I

rpynmnax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonuueckuii 3aKOH U

Bbubanoreka [IOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX 19.03 nosmorexa L
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubmuoreka [JOK
53 Ilepronanl, TPYIIIILI, TOATPYIIIEI 24.03
PHOJBL TPY > OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX 26.03 bubnmoreka [JOK
anep. U30Tomnsl ’ https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMOB 211eMeHTOB [leproanueckoit 07.04 bubmaorexa LIOK
pHoA ’ https://m.edsoo.ru/00adaébc
cuctemsl [. 1. MenaeneeBa
XapaKkTepruCTUKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 09.04 bu6mmoreka [IOK
[Tepuonuueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAayKU U npaktuku. /. 1. 14.04 bubnnorexka [JOK
MenneneeB — y4€HBIM, IEJArOT U ' https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepBurit ypok. O00011I€HIE 1
58 CI/ICTEMaTI/ISZ.]pI/IH 3HAHUH / 16.04 Brbmmozexa [IOK
. . ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CtpoeHne aroMa. XUMHUecKas CBA3b) 21.04 bubmorexa [JOK
P . ' ' https://m.edso00.ru/00adb486
/ Becepoccuiickast mpoBepoydHas paboTa
60 DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB 23.04 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB ' https://m.edsoo.ru/00adaab8
b K
61 HMonnas xummnyeckas CBSI3b 28.04 ubnnorexa L0

https://m.edsoo.ru/00adac34
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62 KoBasieHTHas nonsipHast XUMUYECKas 1 30.04 bubnmoreka [JOK
CBSI3b ) https://m.edsoo.ru/00adaab8
KoBaneHntHas HenousspHasi XuMudeckas bubmuorexa [IOK
63 1 05.05
CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
4 1 07.05
6 Crenen, oKHCeHI https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 12.05 bubmmoreka [JOK
peaKknuu ) https://m.edsoo.ru/00adb076
b K
66 OKUCIINTEIN U BOCCTAHOBUTEIN 1 14.05 h::fsj?ll;lrz?:(;{sigr?/wadbom
PesepBusblil ypok. O0001IEHIE 1
67 CI/ICTIC)MaTI/BZpI/I}I :;HaHI/I;III 10 TEME 1 19.05 Brommozexa [IOK
H ' https://m.edso0.ru/00ad9ch?
«CtpoeHue aroma. XUMHUYECKas CBS3bY
68 PezepBHblit ypok. O000mmenue u 1 21.05 bubnnorexa [JOK
CHUCTEMAaTH3aIHs 3HAHHUHA ' https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adaab8
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8 b KJIACC ID 3021573 JI1o60Bb AmoToBHa Capadaiusin

KoanuecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoxa KonTpoabubie | IlpakTuyeckue | H3y4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
[Ipenmer xumuu. Ponap XuMuu B )KU3HU
1 yenoBeka. Tena u BelecTsa 1 02.09 bubmorexa HOK
' B ' ' https://m.edsoo.ru/ff0d210c
HNuctpykrax o Th.
bu6mmoreka [IOK
2 II 1 05.09
OHSITHE O METO/IaX MO3HAHUS B XUMUU httos://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpUu U MPUEMBI 1 1 09.09 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM ' https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Muctpykrax no Th.

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 12.09 bu6mmoreka [IOK
paszaenenust cMecen ) https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 16.09 bubmorexa HOK

s . PUMED ' https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBaPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1 19.09
TOMBLT MOTGRYIbE https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 23.09 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 II 1 26.09

POCTRIC | CHOXHRIC BEMleota https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 30.09 bubnmnorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
10 X e . Bane 03.10
umIieeKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX JICMEHTOB
1 OtHocuTeNIbHAs aTOMHAs Macca. 07.10 bubmuorexa [JOK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOTO 10.10 bubmuoreka [JOK
JJIEMEHTA B COCTMHEHUH ) https://m.edsoo.ru/ff0d350c
13 KonngectBo BemecTBa. Moib. 14.10 bu6mmoreka [IOK
Mossipaas macca ' https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMUYECKUE SBICHUS. 17.10 bubmuorexa [JOK
XuMHUYeCcKas peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpoOTEKaHUS 21.10 bubnuorexa [JOK
XUMHUUYECKUX peaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. 24.10 bubnuotexa [JOK
XHWMHUUYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brrarcnenus KoJim4ecTBa, Macchl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX 07.11 bubmmorera [TOK
H . yp ' https://m.edso00.ru/ff0d5708
peakuui
Knaccudukanus XuMHYECKAX peaKIni
18 (coe I/Iqu)DHI/HIH a3JI0KEHUS ’ 11.11 bubmorexa [JOK
A P : ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 10K
nOIMoTeKa
19 3 omeuct. O000ImeHME 14.11
HIHIAOTCACT Hvl e https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo teme 18.11 bubnuorexa [IOK

((BeHIeCTBa U XUMHUYCCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cMech razos. Coctas

bubmuorexa [JOK
21 .K — 21.11
POSHYXa. RHCTOPOL = SNEMEHT | https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS 25.11 bubmorexa [IOK
POAA Peditl ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl Mosty4eHus KMCI0po/ia B
23 1ab0opaTopuH U MPOMBIIIIICHHOCTH 28.11 bubsmorexa [IOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[TpumeHnenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaxkuuu, MoHsATUE O 02.12 bubnnorexa [JOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIUAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3sHEHHE BO3]lyXa, CIIOCOOBI €ro 05.12 bubmorexa HOK
P v, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «Ilonyyenue u coOupaHue KMUCI0poaa 09.12 bubmorexa [JOK
Y - p poaa, ' https://m.edsoo.ru/ffod4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u rpocroe 1912 bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje ' https://m.edsoo.ru/ff0d4ddo
28 du3nYecKre U XMMUYECKUEe CBOMCTBA 16.13 bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa ) https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1 19.12
OFPITHE O KHEAOTax # copx https://m.edso0.ru/ff0d50d2
CriocoOblI rmoryueHust BO0poia B bubnuorexa [IOK
30 23.12
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
31 ITpakTuyeckas padora Ne 4 o Teme 26.12 bubnuorexa [IOK
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«Ilonyyenue u cobupanue BOAOPOa,
U3Y4YEHHE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42

32 MoutsipHblii 00BEM ra3oB. 3aKOH 30.12 bubmuorexa [IOK
Asoraapo ' https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOIHIecTBa

33 BEILIECTBA ra3a 0 €ro U3BECTHOM 13.01 bubmorexa LHOK

= i Y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Brruucnenust 00bEMOB razoB 1o

34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA 16.01 bubmorexa LIOK
vpas PeAIi 1 ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 dusznyeckre U XUMHUYECKHE CBOMCTBA 50.01 bubmuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 06 53.01 bu6mmoreka [IOK
UHJIMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie

37 Y HEHACBILIEHHbIE pacTBOPBL. MaccoBas 27.01 bubmorexa HOK

B PacTEOPRL ' https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
«ITpuroroBiieHnE pacCTBOPOB C
38 onpeAcnIEéHHON MacCOBOM oei 30.01 bubmmorexa [TOK

pedl ) A ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY.
Nuctpykrax no Th.

39 KontponsHas padora Ne2 o reme 03.02 bubnnorexka [HOK
«Kucnopoa. Bonopoa. Bona» ' https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KJIacCupUKaIus, 06.02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHUE CBOIMCTBA

41 Jy4yeHUE U XUMUYECKHE CBONCTB 10.02 bub6nuorexa [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHI)IX

https://m.edsoo.ru/ff0d664e
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OKCHI0B

42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, 13.02 bu6mmoreka [IOK
HOMEHKJIATypa ' https://m.edsoo.ru/ffod67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA 17.02 bubnnoreka [JOK
OCHOBaHUM ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccudukarnms, 20.02 bubnunoreka HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 ITonyuyenue U XMMUYECKUE CBOMCTBA 24.02 bubnnorexa [HOK
KHUCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SI)I;) oJI tI)eHI/I;{ XHMHquKHe 27.02 bubmorexa [TOK
_ y ’ ' https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 03.03 bubnuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTaHUUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 ['eneTnyeckas CBsSI3b MEXKIYy Kiaccamu 06.03 bu6nmoreka [JOK
HEOPraHWYECKUX COCTUHEHUI ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHrEe U CHCTeMAaTH3aINs 3HAHUN 10.03
- i https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 13.03 bubmorexa HOK
. P ' https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBBIe MOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX 3J1eMeHTOB. [loHsiTHE O 17.03 bubmorexa HOK
) ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMCHTOB
. bubnnorexka [JOK
52 [Teproaudeckuii 3aK0H U 20.03 nbsmorexa I

https://m.edsoo.ru/00ada52¢
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[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB JI. . MenaeneeBa

bubmuorexa [JOK
53 Ilepuoapl, Ipynbl, IOATPYIIIIEI 24.03
PHOABL TPY > HOAPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX 27.03 bubnmoreka [JOK
anep. U30Tomnsl ’ https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
55 aToOMOB 2j1eMeHTOB [leprogndeckoi 07.04 Enbmiorexa IOK
P ' https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B 10.04 bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HAayKu U npaktuku. /. 1. 14.04 bubnnorexa [HOK
MenneneeB — y4€HBIM, IEAArOr U ' https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepsHbIil ypok. O000IIEHNE U
58 CI/ICTEMaTI/IBZII;)I/ISI 3HAHUN / 17.04 Brbmmozexa [IOK
. ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenne atoma. XUMHYECKas CBS3b)» 21.04 bubmmorexa LHOK
R . ’ ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
60 24.04
XUMHYECKHUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honnas xuMudeckas CBI3b 28.04
https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nonsipHasi XuMu4ecKkas 05.05 bubnnorexka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [HOK
63 1 08.05
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
4 1 12.05
6 Crenen, oKHCeHI https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 15.05 bubnmoreka [JOK
peaxkuuu ) https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 @) 1 19.05
KHCTITEII 1 BOCCTAHOBITEIH https://m.edsoo.ru/00adb076
PesepBusblil ypok. O6001IEHIE 1
67 CHCTI;MaTmZpHﬁ 3HaHH;III 10 TEME 1 22.05 Brommozexa [IOK
. ' https://m.eds00.ru/00ad9ch?
«CTtpoeHne aToMa. XUMHUUYECKAs CBS3hY
68 PesepBHeIil ypok. O600ICHHE 1 1 26.05 bubnnoreka [JOK
CHUCTEMAaTH3aIHs 3HAHHUHA ' https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

8 B KJIACC 1D 3021573 JI1o00Bb AIIIOTOBHA

KoanuecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoxa KonTpoabubie | IlpakTuyeckue | H3y4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
[Ipenmer xumuu. Ponap XuMuu B )KU3HU
1 yenoBeka. Tena u BelecTsa 1 02.09 bubmorexa HOK
' B ' ' https://m.edsoo.ru/ff0d210c
HNuctpykrax o Th.
bu6mmoreka [IOK
2 II 1 05.09
OHSITHE O METO/IaX MO3HAHUS B XUMUU httos://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpUu U MPUEMBI 1 1 09.09 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM ' https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Muctpykrax no Th.

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 12.09 bu6mmoreka [IOK
paszaenenust cMecen ) https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 16.09 bubmorexa HOK

s . PUMED ' https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBaPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1 19.09
TOMBLT MOTGRYIbE https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 23.09 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 II 1 26.09

POCTRIC | CHOXHRIC BEMleota https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 30.09 bubnmnorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
10 X e . Bane 03.10
umIieeKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX JICMEHTOB
1 OtHocuTeNIbHAs aTOMHAs Macca. 07.10 bubmuorexa [JOK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOTO 10.10 bubmuoreka [JOK
JJIEMEHTA B COCTMHEHUH ) https://m.edsoo.ru/ff0d350c
13 KonngectBo BemecTBa. Moib. 14.10 bu6mmoreka [IOK
Mossipaas macca ' https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMUYECKUE SBICHUS. 17.10 bubmuorexa [JOK
XuMHUYeCcKas peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpoOTEKaHUS 21.10 bubnuorexa [JOK
XUMHUUYECKUX peaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. 24.10 bubnuotexa [JOK
XHWMHUUYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brrarcnenus: KoJIm4ecTBa, Macchl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX 07.11 bubmmorera [TOK
H . yp ' https://m.edso00.ru/ff0d5708
peakuui
Knaccudukanus XuMHYECKAX peaKIni
18 (coe I/Iqu)DHI/HIH a3JI0KEHUS ’ 11.11 bubmorexa [JOK
A P : ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 10K
nOIMoTeKa
19 3 omeuct. O000ImeHME 14.11
HIHIAOTCACT Hvl e https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo teme 18.11 bubnuorexa [IOK

((BeHIeCTBa U XUMHUYCCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctas

bubmuorexa [JOK
21 .K — 21.11
POSHYXa. RHCTOPOL = SNEMEHT | https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS 25.11 bubmorexa [IOK
POAA Peditl ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl Mosty4eHus KMCI0po/ia B
23 1ab0opaTopuH U MPOMBIIIIICHHOCTH 28.11 bubsmorexa [IOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[TpumeHnenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaxkuuu, MoHsATUE O 02.12 bubnnorexa [JOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIUAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3sHEHHE BO3]lyXa, CIIOCOOBI €ro 05.12 bubmorexa HOK
P v, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «Ilonyyenue u coOupaHue KMUCI0poaa 09.12 bubmorexa [JOK
Y - p poaa, ' https://m.edsoo.ru/ffod4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u rpocroe 1912 bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje ' https://m.edsoo.ru/ff0d4ddo
28 du3nYecKre U XMMUYECKUEe CBOMCTBA 16.13 bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa ) https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1 19.12
OFPITHE O KHEAOTax # copx https://m.edso0.ru/ff0d50d2
CriocoOblI rmoryueHust BO0poia B bubnuorexa [IOK
30 23.12
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
31 ITpakTuyeckas padora Ne 4 o Teme 26.12 bubnuorexa [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«Ilonyyenue u cobupanue BOAOPOa,
U3Y4YEHHE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42

32 MoutsipHblii 00BEM ra3oB. 3aKOH 30.12 bubmuorexa [IOK
Asoraapo ' https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOIHIecTBa

33 BEILIECTBA ra3a 0 €ro U3BECTHOM 13.01 bubmorexa LHOK

= i Y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Brruucnenust 00bEMOB razoB 1o

34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA 16.01 bubmorexa LIOK
vpas PeAIi 1 ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 dusznyeckre U XUMHUYECKHE CBOMCTBA 50.01 bubmuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 06 53.01 bu6mmoreka [IOK
UHJIMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie

37 Y HEHACBILIEHHbIE pacTBOPBL. MaccoBas 27.01 bubmorexa HOK

B PacTEOPRL ' https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
«ITpuroroBiieHnE pacCTBOPOB C
38 onpeAcnIEéHHON MacCOBOM oei 30.01 bubmmorexa [TOK

pedl ) A ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY.
Nuctpykrax no Th.

39 KontponsHas padora Ne2 o reme 03.02 bubnnorexka [HOK
«Kucnopoa. Bonopoa. Bona» ' https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KJIacCupUKaIus, 06.02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHUE CBOIMCTBA

41 Jy4yeHUE U XUMUYECKHE CBONCTB 10.02 bub6nuorexa [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHI)IX

https://m.edsoo.ru/ff0d664e



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

OKCHI0B

42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, 13.02 bu6mmoreka [IOK
HOMEHKJIATypa ' https://m.edsoo.ru/ffod67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA 17.02 bubnnoreka [JOK
OCHOBaHUM ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccudukarnms, 20.02 bubnunoreka HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 ITonyuyenue U XMMUYECKUE CBOMCTBA 24.02 bubnnorexa [HOK
KHUCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SI)I;) oJI tI)eHI/I;{ XHMHquKHe 27.02 bubmorexa [TOK
_ y ’ ' https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 03.03 bubnuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTaHUUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 ['eneTnyeckas CBsSI3b MEXKIYy Kiaccamu 06.03 bu6nmoreka [JOK
HEOPraHWYECKUX COCTUHEHUI ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHrEe U CHCTeMAaTH3aINs 3HAHUN 10.03
- i https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 13.03 bubmorexa HOK
. P ' https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBBIe MOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX 3J1eMeHTOB. [loHsiTHE O 17.03 bubmorexa HOK
) ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMCHTOB
. bubnnorexka [JOK
52 [Teproaudeckuii 3aK0H U 20.03 nbsmorexa I

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB JI. . MenaeneeBa

bubmuorexa [JOK
53 Ilepuoapl, Ipynbl, IOATPYIIIIEI 24.03
PHOABL TPY > HOAPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX 27.03 bubnmoreka [JOK
anep. U30Tomnsl ’ https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
55 aToOMOB 2j1eMeHTOB [leprogndeckoi 07.04 Enbmiorexa IOK
P ' https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B 10.04 bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HAayKu U npaktuku. /. 1. 14.04 bubnnorexa [HOK
MenneneeB — y4€HBIM, IEAArOr U ' https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepsHbIil ypok. O000IIEHNE U
58 CI/ICTEMaTI/IBZII;)I/ISI 3HAHUN / 17.04 Brbmmozexa [IOK
. ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenne atoma. XUMHYECKas CBS3b)» 21.04 bubmmorexa LHOK
R . ’ ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
60 24.04
XUMHYECKHUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honnas xuMudeckas CBI3b 28.04
https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nonsipHasi XuMu4ecKkas 05.05 bubnnorexka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [HOK
63 1 08.05
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
4 1 12.05
6 Crenen, oKHCeHI https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 15.05 bubnmoreka [JOK
peaxkuuu ) https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 @) 1 19.05
KHCTITEII 1 BOCCTAHOBITEIH https://m.edsoo.ru/00adb076
PesepBusblil ypok. O6001IEHIE 1
67 CHCTI;MaTmZpHﬁ 3HaHH;III 10 TEME 1 22.05 Brommozexa [IOK
. ' https://m.eds00.ru/00ad9ch?
«CTtpoeHne aToMa. XUMHUUYECKAs CBS3hY
68 PesepBHeIil ypok. O600ICHHE 1 1 26.05 bubnnoreka [JOK
CHUCTEMAaTH3aIHs 3HAHHUHA ' https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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8 I' KIIACC ID 3021573 Xaraamamxusaa Hanexaa OBanecoBHa

KoanuecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrtposbnsie | IIpakTnuyeckue | H3YYe€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
[Ipenmer xumuu. Ponp XuMuu B KU3HU
1 yenoBeka. Terna u BelecTna 1 02.09 bubmorexa HOK
' t ' ' https://m.edsoo.ru/ff0d210c
Nucrpykrax no Th.
bu6mmoreka [IOK
2 IT 1 04.09
OHSITHE O METOAaX MO3HAHUS B XUMUU httos://m.edsoo.ru/ffod227e
[TpakTueckas paborta Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 09.09 bubnuorexa [JOK
oOpareHus ¢ 1abopaTopHbIM ' https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Macrpykrax no Th.

4 YucTele BemecTBa U cMecH. CriocoObI 1 11.09 bu6mmoreka [IOK
pasJesieHus cMecei ) https://m.edsoo.ru/ff0d26ca
[TpaxkTrueckas padota Ne 2

5 «Pa3nenenue cmeceii (Ha nmpumepe 1 1 16.09 bubmorera [JOK

A . PHMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1 18.09
TOMBLH MOTCRYIRL https://m.edsoo.ru/ff0d2a6c

7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 23.09 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 IT 1 25.09

POCIRIC 1 CHOMHBIC BOMlcCTa https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 30.09 bubnmnorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK
10 X .B 02.10
MMIeCKas (popuyna. BaneHTHoCTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OtHOcHTENbHAsA aTOMHAs Macca. 07.10 bubmuorexa [JOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO 09.10 bubmuoreka [JOK
9JIEMEHTA B COCIMHEHHUH ) https://m.edsoo.ru/ff0d350c
13 KoandaectBo BemiecTra. Moiib. 14.10 bu6mmoreka [IOK
MossipHas macca ' https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue U XUMUYECKHUE SIBICHUS. 16.10 bubmuorexa [JOK
XuMHUY€eCcKas peaKiys ' https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA 21.10 bubnuorexa [JOK
XUMHYECKUX PeaKIui ’ https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. 23.10 bubnuotexa [JOK
XHUMHUUYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX 06.11 bubmmorera [TOK
B N yp ' https://m.edso00.ru/ff0d5708
peaxiui
Krnaccudukanus XHMHYECKUX peaKiinii
18 (coe I/IHqﬁ):HI/ISIH a3JI0’KEHUS e 11.11 bubmorexa [JOK
8 P : ' https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBI- Bu6 10K
nOIMoTeKa
19 . 06006 13.11
HIMKTOTEHCT ° erHHe 1 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 Konrponsnas padora Nel o teme 18.11 bubnuorexa [IOK

((BeHleCTBa U XUMHUYCCKUC PCAKITU)

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cMech razos. CoctaB

bubmuorexa [JOK
21 .K — 20.11
BOSHYXA. RHACTOPOL = SNEMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
®du3nYecKue U XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS 25.11 bubmorexa [IOK
POAd (peditt ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4YeHHsI KHCIIOPO/Ia B
23 71a00paTOPUH U MIPOMBIIIICHHOCTH 27.11 bubmorexa HOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TernoBoit 3¢ hexT XuMuIecKoi
24 peaKIuu, MOHSITHE O 02.12 bu6mmoreka [IOK
TEPMOXHMHYECKOM YPaBHEHHH, IK30- U ' https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormBo (HedTh, yroiib 1 METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 04.12 bubmmorexa [TOK
P yxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTrueckast padota Ne 3 o Teme
26 «ITomydenue u coOupaHue Kuciaopoaa 09.12 bubmorexa [JOK
y - p poa, ' https://m.edsoo.ru/ffod4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopon — anemMeHT u npocroe 1112 bubnuoreka [IOK
BelecTBo. Haxoxnenue B npupoje ' https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMHUYECKHue CBOMCTRA 16.13 bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopona ) https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IT 18.12
OIPITHE O KHCTIOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2
Crioco6bI nostyueHust BO0poia B bubnuorexa [IOK
30 23.12
nabopaTopun https://m.edsoo.ru/ff0d4ddo
31 [Tpaktuyeckas padora Ne 4 o Teme 25.12 bubnuorexa [IOK
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«Ilonxyuyenue u cobupanue BOAOPO/A,
U3YyYEHUE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4f42

32 MonsipHblii 00bEM Ta30B. 3aKOH 30.12 bubmuorexa [IOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
Brrancnenus 00bEma, KoTudecTBa

33 BCIIIECTBA r'a3a 10 €ro U3BECTHOM 13.01 bubmorexa LHOK

B i Y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Brrancnenus 06EM0B ra3oB 1o

34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA 15.01 bubmorexa LIOK
vbas pealcii i ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 du3nyecKue U XUMUYECKHE CBOMCTBA 20.01 bubmuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 2201 bubnnorexa [HOK
MHINKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbleHHbIE

37 Y HEHACBILIEHHBIE pacTBOPbL. MaccoBas 27.01 bubmorexa HOK

B PacTEOpBL ' https://m.eds00.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckast padota Ne 5 o Teme
«IIpuroroBneHue pacTBOPOB ¢
38 onpeaeEHHON MacCOBOM J10ei 29.01 bubmmorexa [TOK

et ) a ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY.
HNuctpykrax no Th.

39 Konrponsnas padora Ne2 o treme 03.02 bubnnorexka [HOK
«Kucnopon. Bonopoa. Bonga» ' https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiIaccuUKaIus, 05.02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE CBOWCTBA

41 Jy4yeHUE U XUMUYECKHE CBONCTB 10.02 bub6nuorexa [IOK

KHUCJIIOTHBIX, OCHOBHBIX H aM(l)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCH 0B

42 OcHoBaHusI: cOCTaB, Ki1accuduxams, 12.02 bu6mmoreka [IOK
HOMEHKJIATypa ' https://m.edsoo.ru/ffod67ca
43 [TonydyeHnue u XuMHYECKHE CBOMCTBA 17.02 bubnnoreka [JOK
OCHOBaHUi ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, 19.02 bubnunoreka HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [TosrydyeHne U XUMHUYECKUE CBOKCTBA 24.02 bubnnorexa [HOK
KHCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéI)II) noJ tl)eHI/Iﬂ XI/IMI/I‘IZ(I,‘)KI/IG 26.02 bubmorexa [TOK
_ Y ’ ' https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenne
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 03.03 bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHNYECKUX ' https://m.edso0o.ru/00ad9b7c
COEIMHEHUIN»
48 ['eneTndeckast CBA3b MEXKIY KJIaCCaMH 05.03 bubnmnorexa [JOK
HEOPraHWYECKUX COCIMHEHUI ' https://m.edso0.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN 10.03
B t https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 12.03 bubmorexa HOK
. P ' https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBBIe TOMBITKA KIIACCH(PUKAITAN
51 XMMHYECKHUX 3J€MEHTOB. [loHsiTHE O 17.03 bubmorexa HOK
' ' https://m.edsoo.ru/00ad9ffa
rpynmax CXOIHBIX 3JICMCHTOB
. bubnnorexka [JOK
52 [Teproardecknii 3aK0H U 19.03 nbsmorexa I

https://m.edsoo.ru/00ada52¢
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[Tepuonnueckas cucTeMa XUMHYECKUX
snemeHnToB M. Y. MenaeneeBa

bubmuorexa [JOK
53 [Tepuoabl, rpyImIIbL, 110 TIITBI 24.03
PHOZRL TPYTHIEL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 26.03 bubnmoreka [JOK
anep. U3oromnsl ’ https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aTOMOB 2J1eMeHTOB llepuoauyeckoii 07.04 Enbmiorexa IOK
P ' https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B 09.04 bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. J[. M. 14.04 bubnnorexa [HOK
MeHnneneeB — y4€HBIN, ITEJAror U ' https://m.edsoo.ru/00ada96e
rpakIaHUH
Pesepenbriit ypok. O6001meHne u
58 CHCTI;MaTmZEm 3HAHU / 16.04 Brbmmozexa [IOK
B ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTponbnas padorta Ne4 o teme
bu6mmoreka [IOK
59 «Ctpoenne atoMa. XUMHUUECKAs CBA3bY 21.04
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DIIEKTPOOTPUIIATETLHOCTh aTOMOB bubnmnoreka [JOK
60 23.04
XUMHYSCKHX DJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 HonHas xuMudecKkas CBI3b 28.04
https://m.edsoo.ru/00adac34
62 KoBasneHntHas nosspHas XuMU4YeCcKas 30.04 bubnnorexka [JOK
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CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHast HEnmonsipHasi XuMHYECKas bubnnoreka [HOK
63 1 05.05
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
4 1 07.05
6 Crenens oxucsenis https://m.edsoo.ru/00adae28
65 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 12.05 bubnmoreka [JOK
peaxknuu ) https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 O 1 14.05
KHCTIHTEIHI 1 BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076
PesepBueblil ypok. O000I1IIEHNE U
67 CI/ICTI;MaTI/I?,E}l’pI/I?I 3HaHI/II;IH 10 TEME 1 19.05 Brommozexa [IOK
H ' https://m.eds00.ru/00ad9ch?
«CtpoeHne aToMa. XUMHUYECKAsI CBS3hY
68 Pesepsublit ypok. O0o0uIeHNE U 1 21.05 bubnuoreka [IOK
CHUCTEeMAaTH3AIHs 3HAHHHA ' https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 A KJIACC ID 3021573 Xaraamaxxusa Hane:xxna OBanecoBHa

KosunvecTBO 4acoB JJIeKTPOHHbIE
JlaTa

Ne uudgposbie

Tema ypoxa Koutpoabubie | IlpakTuyeckue | H3YYECHH
n/n Bcero o0pa3oBaTe/ibHbIE

padoThbI padoThI b
pecypcsl

Ilepnonnueckuil 3aK0H.

1 Ilepunonnueckas cucrema 1 01.09 bubnuoreka [IOK
XUMHYECKHX 3eMeHToB /l. W. ' https://m.edsoo.ru/00adb59
MenpeneeBa. Muctpykrax o Th.
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX DJIIEMEHTOB 1 05.09 bubmorexa LHOK

. ' https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 08.09 bubnunoreka [JOK
HEOPraHMYECKMX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHu4uecKou CBSI3M U THIIBI 1 12.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriayOsieHue 3HaHu 1 1 15.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Knaccudukanmst XumMmuaeckux 1 19.09 bubnuoreka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 22.09 Brbmuotexa IOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHHU.

8 daxkToprl, BIUIIONIAE Ha CKOPOCTD 1 26.09 bubmaorexa LJOK

Pbl, C p ' https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKIMU U TOJI0KEHUE
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XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 ncconuarmy. CUIbHEIE U clIa0ble 03.10 Bubmuorexa LIOK
A HHATIH ’ https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI

bu6mmoreka [IOK
11 Houuble ypaBHEHNS PEAKIIUN 06.10
yp peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN 10.10 bubmaorexa IJOK
pvn ' https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIITHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 13.10 bubmaorexa IJOK
ped . ' https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON TUCCOITUAITUT
bu6nmoreka [JOK
14 ITongarue o ruaponnse coiaei 17.10
P https://m.edsoo.ru/00add9d4
KonTponbnas padorta Ne2 o teme
15 «DIIEKTPOJIMTUYECKAS TUCCOIMALIHS 20.10 Brbmmozexa [IOK
p A ’ ' https://m.edsoo.ru/00addd12
XVUMUYECKUE PEaKIMH B PACTBOPAX)

16 O0o00mIeHNEe U CHCTEMaTH3aITHS 24.10 bubmuorexa [JOK
3SHAHWH ' https://m.edsoo.ru/00addbfa
[TpakTuyeckas padora Ne 1.

17 «Pemrenne sxkcriepuMEHTAIIBHBIX 07.11 Bubmzorexa LIOK

p ) https://m.edsoo.ru/00addecO
3a1a9y
OO01mas XxapakTepucTUKa TaJIOT€HOB.
18 XHUMHYECKHE CBOMCTBA Ha IIPUMEPE 10.11 Bubmzorexa LIOK
puMeEp ) https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CosisiHast KUCIO0TA, 14.11 bu6mmoreka [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIyUCHHE,
IMPUMCHCHHC

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

[TpakTuyeckas padora Ne 2 o Teme

bubmuoreka [JOK

20 «ITomyyeHue COITHON KUCIOTHI, 17.11
Y . N https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OQUH U3 21.11 Bubmiorexa HOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB 24.11 bubnnoreka [JOK
VIA-rpymiibl ' https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepsl 1 €€ cCOeTMHEHUI 28.11 bubnunoreka [JOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA ' https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoji, CTpoeHue, hru3nuecKue 0112 bubnunoreka [JOK
¥ XUMHYECKUE CBOMCTBA ' https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHast KHCIIOTA,
25 ¢du3nveckre U XMMUYECKHE CBOMCTBA 05.12 bubmorexa [JOK
’ ' https://m.edsoo.ru/00adea28
IpUMEHEeHHe
XUMHUECKUE peaKIiH, JIeXKalIIe B
OCHOBE ITPOMBILIIEHHOT'O CIIocoba
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. 08.12 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpeibl COETUHEHUSIMU
cepsl
97 Brruncienue MaccoBoii 1071 BeIXO/a 12.13 bubmuorexa [JOK
IIPOYKTA peaKkLuu ' https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB 15.12 bub6nuorexa [IOK
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VA-rpynrsl. A30T, paclipoCTpaHEHHE
B IIpupojie, GU3NYecKue u
XUMHUYECKHE CBONCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XUMUYECKHE CBOMCTBA, IMOJTyYEHUE U 19.12
> HOIY https://m.edsoo.ru/00adf004
pUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero 22.12 bubmorexa LOK
_ y - 1Y ' https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KuCI0Ta, € PU3NIecKue U 26,12 bubnnoreka [JOK
XHMHYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
AMMOHHUS B KQUECTBE MUHEPAIBbHBIX
32 oOpeHuii. XuMHUYECKOe 30.12 bubmorexa LOK
yAobp ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAKOIIEH CPe/Ib
COCIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u
33 (bocgo pHasl KI/ICJ'I((l))Ta (b(ppll)m(qe)mcne u 12.01 bubmorexa HOK
p o ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJyUCHHE
Hcnons3oBanue ¢pocdaToB B KauecTBE
34 MUHEPATBHBIX yI00pEHUI. 16.01 bubnuoreka [IOK
3arpsi3HEHKE TPUPOTHOM CPEIbI ' https://m.edso0.ru/00adfc20
dbocdaramu
Yrnepon, pacipocTpaHEHHE B
35 npu 2 e EHSI/IIzIeCKII)/Ie Y XUMHUYECKHUE 19.01 bubmorexa HOK
p P e ' https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcupsl yraepoaa, ux Gpuandeckue u 23.01 bubnmnoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYEeCKHE TPOOIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

. bubnmoreka [JOK

37 VYronbHas KUCI0Ta U € CON 26.01 httos://m.edsoo.ru/00ae006e
[TpaxTuueckas padota Ne 4 o Teme

38 "[Tonyuenune yriaekucioro rasa. 30.01 bubnmoreka [JOK
KadectBenHnas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH". NUucrpykrax no Th.

[TepBoHavabHBIC TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O 02.02 Brommozexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
. bubmuorexa [JOK

40 KpemHuuii u ero coequHeHus 06.02 httos://m.edsoo.ru/00a080a
[TpakTuueckast paborta Ne 5. Pemenue

41 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME 09.02 bu6mmoreka [IOK
«Baxxueime HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSY
KonTponbnas padota Ne3 mo teme

42 «BaxHeine HeMeTaIbl M UX 13.02 bubmmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCITUHCHUS
OO01mas xapakTepuCcTHKa XUMUYECKUX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBSI3b U 16.05 bu6mmoreka [JOK
METAJINYECKask KpUCTATMYECKast https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBa
METaJIJIOB

42 XuMHYECKHE CBOMCTBA METAJIIOB. 20.02 bu6mmoreka [JOK

DIIEKTPOXUMUYECKUN P

https://m.edsoo.ru/00ael1156
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HaHpH)KeHI/Iﬁ METAalJIOB

O061me crnocoObl MoTyueHst
MeTtaiuioB. CiutaBbl. BeIauciieHus mo

bubmuoreka [JOK

45 aBHC €CK CaKIIHiA, 27.02
YPABHCHHMAM XHMUHCCKHX Peariiitt https://m.edsoo0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeCcH
bubmuorexa [JOK
46 IT e e 02.03
OHATHE O KOPPOSHH METAILIOB https://m.edsoo0.ru/00ae1278
bubmuorexa [JOK
47 €JIOYHBbIE METAJLIIBI 06.03
= https://m.edsoo.ru/00ael14b2
48 OKcCHUIbI ¥ TUAPOKCUIBI HATPUS U 13.03 bubmuorexa [JOK
KaJus ’ https://m.eds00.ru/00ae14b2
49 [I{esr0uHO3EMENBbHBIE METAILIBI — 16.03 bubnnorexa [JOK
KaIbIIMA U Mardui ’ https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
50 BaxxHelmne coenMHEHNS KaJIbIUI 20.03
A H https://m.edsoo.ru/00ae15e8
51 O606IEI€HI/IC W CUCTEMATHU3AIHS 53,03
3HaHUH
59 JKEcTKOCTh BOABI U CITOCOOBI €& 27.03 bu6mmoreka [IOK
yCTpaHEeHUsI ' https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YEcTKOoCTh BOABLI M METOIBI €8 06.04 Brbmmozexa [IOK
. ' https://m.edso0o.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 Aitro 7 10.04
JTOMIHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U 13.04 bubnnorexka [JOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Keneso 17.04
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a 20.04 bu6mmoreka [IOK
(I u xenesa (1) ' https://m.eds00.ru/00ae35e6
O06o01IeHre U cucTeMaTru3aIus
58 " B 24.04
3HaAHUH
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 27.04 bubnuorexa [JOK
«Baxnenme MeTaJJIbl U UX ' https://m.edsoo.ru/00ae3de8
COCTMHCHU
Brraucnenus o ypaBHEHUSIM
XUMUYECKHUX PEAKIIUH, €CITH OJIUH U3
50 pEareHToB JIaH B U30BITKE UITN 04.05 bu6mmoreka [IOK
COACPXKUT IpuMecH. Beraucienus ' https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOIyKTa
peaxiuu
O06o0011eHne U cucTeMaTu3alus
61 o . 08.05
3HAHUU
KonTponbnas padota Ne4 o teme
62 «Baxxnennme MeTaJlIbl U UX 15.05
COETMHEHUS
63 BemectBa u matepuansl B 18.05 bubnuotexa [JOK
TIOBCETHEBHOM JKU3HU YEIOBEKA ' https://m.eds00.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue 22,05 bubnuorexa [IOK
OKPYKAIOIIEH CPeIbI ' https://m.eds00.ru/00ae4270
65 Ponp xumun B penieHnu 25 05 bubnuorexa [IOK
SKOJIOTHYECKUX TTPOOIEM ' https://m.eds00.ru/00ae4270
66 PesepBublit ypok. O60011IeHNE U bubnuorexa [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae4270

cHcTeMaTH3amus 3HaHUuH

https://m.edso0.ru/00ae0d0a

67 PesepBusiit ypok. O600mIcHNE U 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001IeHNE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68

[Tporpamma peanusyercs 3a 65 yacos, T.K. 3

Yaca BbIITAJIN Ha MMpa3aHUKA
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9 b KJIACC ID 3021573 Xataama:xkuaa Hage:xxna OBanecoBHa

Koau4vecTBO 4acoB DJIeKTPOHHbIE
JlaTa

Ne uudposbie

Tema ypoka KonTpoabubie | IlpakTuyeckue | H3y4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE

padoThI padoThI s
pecypchl

Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 01.09 bu6mmorexa [IOK
XHMHYECKHX dieMeHToB /I, U. ' https://m.edsoo.ru/00adb59
MeunneneeBa. UucTpykTax o Th.
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX IJICMCHTOB 1 02.09 bubmorexa [TOK

N ' https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIIATypa 1 08.09 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunel XUMHUYECKOI CBSI3U U THUIIBI 1 09.09 bu6nmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonrtponbHas pabora Nel no reme

5 «IloBTOpEHUE U yriTyOieHHe 3HaHU 1 1 15.09
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

5 Knaccudukanus XumMuueckux 1 16.09 bu6nmoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM ' https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHITHE O TOMOT€HHEBIX U 1 22.09 Brbmuotexa IOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIINUIX

3 [ToHsiITHE O XMMHUYECKOM PaBHOBECHHU. 1 23.09 bubnuotexa [JOK
@akTOpbI, BIUAIOIINE HA CKOPOCTh ' https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHYECKOH pPE€aKru U IMOJIOXKCHUC
XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON

10 nccorranuu. CHIBLHBIE U cl1a0ble 30.09 bubmorexa LIOK
A LAt ) https://m.edso0.ru/00adcd68
3JIEKTPOJIUTHI

bu6mmoreka [IOK
11 MoHnuble ypaBHEHUS PEAKIIUNA 06.10
yp peakt https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEJCTaBICHUN 07.10 Bromaorexa IIOK
pv ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHUYECCKON AMCCOIHALIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 13.10 bubmaorexa IJOK
pea . ' https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUICCKOM TUCCOITUAIIU
bu6mmoreka [IOK
14 Ilonstue o ruapoanse coje 14.10
AP https://m.edsoo.ru/00add9d4
KonTponbnas padora Ne2 o teme
15 «DIIeKTpOIUTHYECKAs TUCCOLIMALIS 20.10 Brbmaorexa IIOK
P 1 ' ' https://m.edsoo.ru/00addd12
XUMUYECKHE peakllii B PaCTBOPAX»

16 O06o001eHre U CHCTEMaTH3aIIHS 21.10 bubmuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00addbfa
[IpakTuueckas padora Ne 1.

17 «Perrenme dKCIIEpUMEHTAIIBHBIX 10.11 Bubmzorexa LIOK

p ' https://m.edsoo.ru/00addecO
3a1a9y
OO01mas XxapakTepUCTHUKA TAIOT€HOB.
. bubmuoreka [JOK
18 XuMHYecKue CBOMCTBA Ha IpUMeEpe 11.11

XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Xiopooaopon. ConsiHasi KUCIIOTa,

bubmuorexa [JOK

19 XHMUYECKHE CBOMCTBA, IOJyYEeHHE, 17.11
Y https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuyeckas pabora Ne 2 o Teme
20 «ITomydeHne coNsTHOM KUCIOTHI 18.11 bubmorexa [IOK
y N ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIIUN, €CIIH OQUH U3 24.11 Bubmiorexa LIOK
P ’ ' https://m.edsoo.ru/00ade488
pearcHTOB JiaH B H30BITKE
99 OO6m1ast XxapakTepuCTHUKa SJIEMEHTOB 25 11 bubnnoreka [JOK
VIA-rpynibl ' https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHU I 0112 bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOWCTBA ' https://m.edsoo.ru/00ade64a
CephI
24 CepoBopopo, cTpoeHue, hu3ndeckue 02.12 bubnunoreka [JOK
¥ XUMUYECKHE CBONCTBA ' https://m.eds00.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA 08.12 bubmorexa [JOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS] CEPHOMN KUCIIOTHI. 09.12 bubnuorexa [IOK
XHWMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaIoIIeH cpeibl COETUHEHUSIMU
cephl
97 Brranciienue MaccoBoit 101 BeIXOAa 15.13 bubmuorexa [JOK

MPOYKTA pEAKIINU

https://m.edsoo.ru/00adec8a
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OO61as xapakTepucTHUKa 3JIEMEHTOB
V A-rpynisl. A30T, paclipoOCTpaHECHHE

bubmuoreka [JOK

28 16.12
B IIpHupoe, Gu3nyecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOICTBA
AMMHUak, ero Gu3HYECKue U

29 XAMHUYECKHE CBOMCTBA, MOJIYUEHUE U 22.12 buGnnorexa LIOK

> TTOTY ' https://m.eds00.ru/00adf004
MIPUMECHCHHE
[IpakTuueckas padbora Ne 3 o Teme
30 «ITomydyenne aMMuaka, U3ydeHHE €ro 23.12 bubmaorexa LIOK
. y 13y ' https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u 26.12 bubnuorexa [JOK
XMMHUYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnonk30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX Eu6 1IOK

n0IMOTEKA

32 o0peHuii. XMMHUYECKOE 30.12
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCAMHEHHMSIMH a30Ta
docdop. Okcun dpochopa (V) u

33 (1)00((11))0 pHafl KI/ICJ'I((i))Ta (1)(1)1§3H(tle)cxne " 12.01 bubmorexa [JOK

P N ' https://m.eds00.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyYeHHE
Hcnonbs3oBanue pocdaTtoB B KauecTBe

34 MUHEPAJIBHBIX YI00pEHUH. 13.01 bubnnorexa [JOK
3arpsA3HEHNEe IPUPOTHON CPEIbI ' https://m.edso0.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 pu I(:)Ie g)nsnieciie U XUMHYECKUE 19.01 Brbmuorexa IOK

P P ’ ' https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriaepoaa, ux pusuveckue u 20.01 bubmmoreka [JOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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XHUMUYECKHE CBOWCTBA.
DKoJIoTH4YecKre MpoOIeMBI,
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)

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

i bubnmoreka [JOK

37 VYrosbHas KUCIOTA U €€ CoNn 26.01 httos://m.edsoo.ru/00ae006e
[IpakTrueckas padota Ne 4 o Teme

38 "Tlosryyenue yriieKuciioro rasa. 27 01 bubnnoreka [JOK
KadectBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
non". Uuctpykrax no Th.

[TepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 02.02 Bubmzorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTIepoaa
. bubmuorexa [JOK

40 KpemHuwuii u ero coequHeHus 03.02 httos://m.edsoo.ru/00a080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 09.02 bubnmnorexa [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHECHHUSI
KonTtponbHast padota Ne3 o reme

42 «BaxkHenme HeMeTalulbl U UX 10.02 bubmorexa LOK

https://m.edsoo.ru/00ae0e18
COCJIMHECHHUSI
OO61mas xapakTepucTUKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.

43 MeTtannudeckas CBI3b U 16.02 bu6mmoreka [JOK
MeTaJUTNYeCKasl KpUcTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB

44 XUMHYecKre CBOMCTBA METAIJIOB. 17.02 bu6mmorexa [IOK
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DJIEKTPOXUMHUYECKUH P
HaMpsHKEHUH METalJIoB

https://m.edso0.ru/00ael1156

OO6u1re crnocoObl MOTYyYSHHS
MmetaiuioB. CriaBel. Beruuciienus no

45 aBHEHMSIM XUMHUYECKUX PEAKINI 24.02 bubmorexa OK
yp PEAKIIHH, ) https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEarcHTOB COJCPIKHUT
puMecH
bu6mmoreka [IOK
46 II 02.03
OHATHE 0 KOPPO3HH METATLIOB https://m.edso00.ru/00ael1278
bubmuorexa [JOK
47 03.03
[Henouneie meTams! https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U 10.03 bubnnoreka [JOK
Kaus ’ https://m.eds00.ru/00ae14b2
49 Il{enr04HO3EMENBHBIE METAILIIBI — 16.03 bubmuoreka [JOK
KaJIbLIMA 1 Mardui ’ https://m.edsoo.ru/00ael5e8
bu6nmoreka [JOK
50 B 7 17.03
ACHCHIIIIE COCHMHCHIT Kab I https://m.edsoo.ru/00ae15e8
51 O606HvleHI/Ie W CUCTEMATHU3AIH 53,03
3HAHUH
59 JKécTkoCTh BOJIBI M CIOCOOBI €€ 24.03 bu6mmoreka [IOK
yCTpaHEeHHs ' https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "KEcTKOCTL BOIBI I METOEI €6 06.04 bubmorexa LIOK
. A A ' https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A 7| 07.04
THOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U 13.04 bubnnorexka [JOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Kenezo 14.04
https://m.edso00.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a 20.04 bu6mmoreka [IOK
(I u xenesa (1) ' https://m.eds00.ru/00ae35e6
O06001IeHNe U CUCTEMATU3AIIHS
58 » B 21.04
3HAHUI
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 27.04 bubnuorexa [JOK
«BaxxHeume MeTajlibl U UX ' https://m.edsoo.ru/00ae3de8
COCTMHCHH S
Brrumcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIUI, €CIIH OJUH U3
50 pearcHTOB JIaH B U30BITKE WIIN 58.04 bu6mmoreka [IOK
COACPKUT mpuMecH. Beruncienus ' https://m.edso00.ru/00ae1750
MacCOBOH JOJIM BBIXOJa MPOAYKTa
peakuuu
O06o00611eHre U cucTeMaTH3alus
61 n B 04.05
3HAHUI
KonTponbnas padora Ne4 o teme
62 «BaxxHeunme MeTalibl ¥ UX 05.05
COETUHEHUS
63 BemectBa u Mmatepuassl B 12.05 bubnuotexa [JOK
MTOBCETHEBHO KM3HH YEIOBEKA ' https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne 18.05 bubnuorexa [IOK
OKPY KAIOIIEN CPEIbI ' https://m.eds00.ru/00ae4270
65 Ponp xumun B perieHnn 19.05 bubnuorexa [IOK
SKOJIOTHYECKUX MTPOOIEM ' https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O0001eHNE 1 25.05 bubnuorexa [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CHUCTCMAaTHU3al s 3HAHUM

https://m.edso0.ru/00ae0d0a

67 PesepBHelil ypok. O600IeHHE 1 1 26.05 bubnnoreka [HOK
CUCTEMAaTH3aIHs 3HAHHUH ) https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O600mIeHHE 1 1 bubnnoreka [JOK
cucTeMaTu3auuvs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68

[Tporpamma peanuzyercs 3a 67 yacos, T.K. 1 yac

BbITTAJI HA IPa3JHUK



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

9 B KJIACC ID 3021573 Xataamaxxuaa Hage:xxna OBanecoBHa

KoanuecTBO 4acoB DJIeKTPOHHbIE
JlaTa

Ne uudposbie

Tema ypoka Konrtposbnsie | IIpakTnuyeckue | H3YYe€HH
n/n Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI s
pecypchl

[lepnonnueckuit 3aK0H.

1 [lepuonuueckas cucrema 1 01.09 bu6mmorexa [IOK
XHMHYECKUX dieMeHToB /I, U. ' https://m.edsoo.ru/00adb59
MenneneeBa. MucTpykTax o Th.
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX DIIEMEHTOB 1 02.09 bubnmorexa LOK

N ' https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 08.09 bubnuorexa [JOK
HEOPraHNUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunel XUMHUYECKOI CBSI3U U THUIIBI 1 09.09 bu6nmoreka [JOK
KPUCTAIUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel no reme

5 «IloBTOpEHUE U yriyOieHHe 3HaHU 1 1 15.09
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

5 Knaccudukanus XumMuaeckux 1 16.09 bu6nmoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM ' https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakiuu. IToHgITHE O TOMOT€HHEBIX U 1 22.09 Brbmuotexa IOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIUIX

3 [ToHsITHE O XMMUYECKOM PAaBHOBECHHU. 1 23.09 bubnuotexa [JOK

q)aKTopBI, BJIMAIOIIUEC HA CKOPOCTb

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHYECKOH pPE€aKru U IMOJIOXKCHUC
XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON

10 nccorranuu. CHILHBIE U cl1a0ble 30.09 bubmorexa LIOK
A HHat. ) https://m.edso0.ru/00adcd68
DJIEKTPOJIUTEI

bu6mmoreka [IOK
11 MoHnuble ypaBHEHUS PEAKIIUN 06.10
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHU B CBETE NPEJCTaBICHUN 07.10 Bromaorexa IIOK
pv ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJIUTHUYECCKON AMCCOIHALIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 13.10 bubmaorexa IJOK
ped . ' https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOM TUCCOITUAITH
bu6mmoreka [IOK
14 IlonsTue o ruapoanse coje 14.10
AP https://m.edsoo.ru/00add9d4
KonTponbnas padora Ne2 o teme
15 «DIIeKTpOIUTHYECKAs IUCCOLIMALIS 20.10 Brbmaorexa IIOK
P 1 ' ' https://m.edsoo.ru/00addd12
XUMUYECKHE peakllii B PaCTBOPAX»

16 O06o001meHre U CHCTEMaTH3aIIHs 21.10 bubmuoreka [JOK
3HAHUH ' https://m.edsoo.ru/00addbfa
[IpakTnueckas padora Ne 1.

17 «Perrenme dKCIIEpUMEHTAIIBHBIX 10.11 Bubmzorexa LIOK

p ' https://m.edsoo.ru/00addecO
3a1a9y
OO01mas xapakTeprCcTUKa TaJIOTeHOB.
. bubmuoreka [JOK
18 XuMHYecKue CBOMCTBA Ha IpUMEpe 11.11

XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Xnopooaopon. ConsiHasi KUCIIOTa,

bubmuorexa [JOK

19 XHMUYECKHE CBOMCTBA, IOJyYEeHHE, 17.11
Y https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITomydeHne ConsTHOM KUCIOTHI 18.11 bubmorexa [IOK
y ] ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIIUN, €CIIH OQUH U3 24.11 Bubmiorexa LIOK
P ’ ' https://m.edsoo.ru/00ade488
pearcHTOB JiaH B H30BITKE
99 OO6m1ast xapakTepuCTHUKA SJIEMEHTOB 25 11 bubnnoreka [JOK
VIA-rpynibl ' https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHU I 0112 bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
CephI
24 CepoBopopo, cTpoeHue, hu3ndeckue 02.12 bubnunoreka [JOK
¥ XUMUYECKHE CBONCTBA ' https://m.eds00.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA 08.12 bubmorexa [JOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHHUS] CEPHOMN KUCIIOTHI. 09.12 bubnuorexa [IOK
XHWMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaIoIIeH cpeibl COETUHEHUSIMU
cephl
97 Brranciienue MaccoBoit 1071 BeIXOAa 15.13 bubmuorexa [JOK

MPOYKTA pEAKIINU

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01as xapakTepuCcTHUKa 3JIEMEHTOB
V A-rpynisl. A30T, paclipoOCTpaHCHHE

bubmuoreka [JOK

28 16.12
B IIpHupoe, Gu3nyecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOICTBA
AMMHUak, ero Gu3HYeCcKue U

29 XHMHUYECKHE CBOMCTBA, MOJIYUEHUE U 22.12 buGnnorexa LIOK

> TTOTY ' https://m.eds00.ru/00adf004
MIPUMECHECHHE
[IpakTuueckas padbora Ne 3 o Teme
30 «ITomydyenne aMMuaka, U3y4deHHE €ro 23.12 bubmaorexa LIOK
_ y 13y ' https://m.edsoo.ru/00adf180
CBOHCTBY»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u 26.12 bubnuorexa [JOK
XMMHUYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX B 1IOK

n0IMOTEKA

32 o0peHuii. XMMHUIECKOE 30.12
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCAMHEHHMSIMH a30Ta
®docdop. Okcun dpochopa (V) u

33 (1)00((11))0 pHafl KI/ICJ'I((i))Ta (1)(1)1531/1(116)01(1/16 " 12.01 bubmorexa [JOK

P N ' https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYeHUE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATbHBIX YI00pEHUH. 13.01 bubnuoteka [JOK
3arpsi3HEHHE IPUPOTHOM CPEIbI ' https://m.edso0.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 npH I(:)Ie g)mnlzlecizle Y XUMHYECKHE 19.01 bubmorexa [JOK

P P ’ ' https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriaepoaa, ux Gpusnveckue u 20.01 bubmmoreka [JOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XHUMUYECKHE CBOWCTBA.
DKoJIoTHYecKre MpoOIeMBI,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

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

i bubnmoreka [JOK

37 VYrosbHas KUCIOTA U €€ CoNn 26.01 httos://m.edsoo.ru/00ae006e
[IpakTrueckas padota Ne 4 o Teme

38 "TlosyyeHue yriieKuciioro rasa. 27 01 bubnnoreka [JOK
KadecTtBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH". Uuctpykrax no Th.

[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 02.02 Bubmzorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIepoaa
. bubmuorexa [JOK

40 KpemHuwii u ero coequHeHus 03.02 httos://m.edsoo.ru/00a080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 09.02 bubnmnorexa [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHECHHUSI
KontponbHast pabora Ne3 o reme

42 «BaxkHenme HeMeTalulbl U UX 10.02 bubmorexa LOK

https://m.edsoo.ru/00ae0e18
COCJIMHECHHUSI
OO61mas xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAILJIOB.

43 MerTtannudeckas CBSI3b U 16.02 bu6mmoreka [JOK
MeTaJUTNYeCKas KpucTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB

44 XuMHYecKre CBOMCTBA METAIJIOB. 17.02 bu6mmorexa [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DIIEKTPOXUMHUYECKUH Psif
HaIpsHKEHUH METalIoB

https://m.edso0.ru/00ael1156

OO6u1re cnocoObI MOTYYSHHS
MmetauioB. CriaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIINI 24.02 bubmorexa OK
yp PEAKIIHH, ) https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
bu6mmoreka [IOK
46 II 02.03
OHATHE 0 KOPPO3HH METATIOB https://m.edso00.ru/00ael1278
bubmuorexa [JOK
47 03.03
[Henouneie MeTais! https://m.edsoo.ru/00ael14b2
48 Oxkcubl ¥ THAPOKCUIBI HATPUS U 10.03 bubnnoreka [JOK
Kaus ’ https://m.eds00.ru/00ae14b2
49 Il{er04YHO3EMENBHBIE METAILIIBI — 16.03 bubmuoreka [JOK
KaJIbLIMA 1 Mardui ’ https://m.edsoo.ru/00ael5e8
bu6nmoreka [JOK
50 B 7 17.03
ACHCHIIIIE COCAMHCHITT KaTb I https://m.edsoo.ru/00ae15e8
51 O606HvleHI/Ie W CUCTEMATHU3AIHS 53,03
3HAHUH
59 JKécTKkoCcTh BOJIBI M CIOCOOBI €€ 24.03 bu6mmoreka [IOK
yCTpaHeHHs ' https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "KEcTKOCTL BOIBI I METOJEI €6 06.04 bubmorexa LIOK
. A A ' https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A 7| 07.04
THOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U 13.04 bubnnorexka [JOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6mmoreka [IOK

56 Kenezo 14.04
https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a 20.04 bu6mmoreka [IOK
(I u xenesa (111) ' https://m.eds00.ru/00ae35e6
O06001IeHNe U CUCTEMATU3AIIHS
58 » B 21.04
3HAHUI
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 27.04 bubnuorexa [JOK
«BaxxHeunme MeTaJlibl U UX ' https://m.edsoo.ru/00ae3de8
COCIMHCHH S
Brruncnenus o ypaBHEHUSM
XUMUYECKUX PEAKIU, €CIIH OJUH U3
50 pEearcHTOB JIaH B U30BITKE WIIN 58.04 bu6mmoreka [IOK
COACPKUT mpuMecu. Beruncienus ' https://m.edso00.ru/00ae1750
MacCOBOM JOJIM BBIXOJa MPOAYKTa
peakuuu
O0600611eHre U cucTeMaTH3alus
61 ”f H 04.05
3HAHUI
KonTponbnas padota Ne4 o teme
62 «BaxHeunme MeTaIbl U UX 05.05
COCTUHEHUS
63 BemectBa u Mmarepuasi B 12.05 bubnuotexa [JOK
MTOBCETHEBHOM >KM3HH YEIOBEKA ' https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHne 18.05 bubnuorexa [IOK
OKPY KAIOIIEN CPEIbI ' https://m.eds00.ru/00ae4270
65 Ponp xumun B perieHnn 19.05 bubnuorexa [IOK
SKOJIOTHYECKUX MTPOOIEM ' https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O0001eHuE 1 25.05 bubnuorexa [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CHUCTCMAaTHU3al s 3HAHUM

https://m.edso0.ru/00ae0d0a

67 PesepBHelil ypok. O600mIeHHE 1 1 26.05 bubnnoreka [HOK
CUCTEMAaTH3aIHs 3HAHUH ) https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O600ICeHHE 1 1 bubnnoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68

[Iporpamma peanusyercs 3a 67 4acos, T.K. 1

YacC BbINAJI Ha MMpa3saHUK



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

11

pacKpbIBaTh CMBIC OCHOBHBIX XHMHWYECKMX IIOHSTHH: aTOM,
MOJIEKYJIa, XHMHUUYECKHI JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYyJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs macca, MaccoBas JOJS XUMHUYECKOIO
JJIeMEHTa B COEAMHEHUH, MOJISPHBIM 00BEM, XMMUYECKas PEaKIus,
KIacCU(pUKallMg  peakIHil:  peakluud  COSAMHEHUS,  PEaKIHH
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUUYECKUE PEeaKIUH, TeroBoi 3¢ (HeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHUA U

MMPUMCHATDH 3TU IMMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (bOpMyH

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpECaACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D PeKTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUYUCJIATHE MACCOBYIO JOJKO XHMHYECKOI'O J3JIEMCHTA IIO (bOpMy.]'IC

COCIUHCHMUS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «Baxnennme npeacTaBUTeIn HEOPraHNYECKUX BEIECTBY»

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX TMOHSTHH: OKCH I,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OIpEACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpe,I[eJ'IéHHOMy KJ1acCcy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINUCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IHPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBEIM O0OpYAOBaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIOJTHEHHUIO
1a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (eHondTarer, METHIOPAHK U JIPYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN peaKInu

ITo Teme: «llepuogmuecknii 3akoH u Ilepmommueckas cucrema
xumudeckux oanemeHtoB Jl. WM. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATHH: SOPO aToMa,
AIIEKTPOHHBIA CIIOW aToMa, aToOMHas OpOHTaldb, paauyc aToMa,

XUMHYECCKass CBA3b, IOJIIpHAd W HEMOJISIpHad KOBAJCHTHasd CBA3b,




QJICKTPOOTPpUIATCIIbHOCTb, HWOHHAsA CBA3b, HWOH, KAaTHOH, 4aHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHE DJICMCHTBI

3.3

ONHKCHIBATh M XapaKTepu3oBaTh TaOimuuHyio ¢opmy I[lepuoanyeckoit
CHUCTEMBbl XMMUYECKHMX D3JEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,

«MaJibie» U «0O0JIbIIHE) IICPHUOAbL

3.4

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX D3JIEMEHTOB OT HUX TmojoxkeHus B Ilepuoamdeckoit

CHCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/III€
((HCpI/IOI[I/I‘IeCKaH CHUCTEMaA XUMHNYCCKHX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XapaKTCPUCTUKAMH CTPOCHUSA AaTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa dapa, 06mee 15[ (0)

AIIEKTPOHOB U PaCIpeeIeHNE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa30BaHus

1

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
DJIEKTPOJIUTBL, HEDJIEKTPOJIUTHI, DJIIEKTPOIUTUYECKAs JIUCCOLUALUS,
pEeaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHCIUTCIIBbHOBOCCTAHOBUTCIBHBIC pCaKkiuu, OKHUCJIUTCIIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HOHHa,




MeTaJ'IJ'II/ILIeCKaH), KpucTtalJIn4eCKasi peméTKa, CIlJIaBbl, CKOPOCTb

XUMHUUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IMPUMCEHATH OTHU IMOHATHSA ITPU OIIMCAHUHN BCIHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHHUS HJIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTr0 oOMeHa

14

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMHUYECKOMN pEeaKIIuU

Ilo temam: «Hemerasuibl U UX coequHEHUS» U «MeTaluibl U HUX

COCIUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(puuecKue XUMHUECKHUe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BELIECTB, MOJTBEPXKIasi OINHUCAHHE
pUMepaMu MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX

XUMHUYECKUX PEaKui

2.2

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHU,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAaHHWEM, a TaKXKe IpaBUJiaM OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO H CO6I/IpaHI/IIO

Fa3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"333)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM IyTEM XJIOPHU-,
Opomua, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THIPOKCHMOHBI, KaTHOHBl AMMOHHWS, MOHBI M3YYEHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB

ITo Teme: «XuUMUS U OKpYIKaAIOLLIAs Cpeay

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux noHstui: [IJIK

BCIIECTBA, KOPPO3Usd METAJIIIOB




3.2

IPUMEHSATh OCHOBHBIC OIEPAlUd MBICIUTEIBHON HEITEIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3YYEHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIC
METOABI IO3HAHHSA — HAOIIOJACHHWE, H3MEPEHHE, MOJEIMPOBaHUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponb xumuu B XKM3HM 4eloBeKa. XUMHS B CHUCTEME HayK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOAax MO3HAHUS B XUMHUH. YUHCTBIEC BEIIECTBA U CMECH. CriocoOsbl

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ’IGK}/HHPHOG YUueHUe
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XuMu4decKas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XHMHYECKHX D3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BC€HIICCTB. OtHocuTenLHas aTOMHas macca.
OrHocuTtenbHas MOJICKYJISIpHAA Macca. MaccoBas g0 XUMHYECKOTO 3JIeMEHTa

B COCAUMHCHUU

1.5

KomnuectBo BemectBa. Mosb. Mossipaas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacu€rel mo dopmyrnam

XUMHNYECKUX COG)II/IHCHI/Iﬁ

1.6

dOu3nyeckne U XUMHYCCKHE SIBICHHS. XHUMHYICCKas peakuug u e€ IIPpU3HAKH.
3akoH COXpPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KHaCCI/I(bI/IKaL[I/IH

XUMUYECKUX PEaKInii (COCTUHEHMS, Pa3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOH MOCYI0H, C MpaBUIaMu
paGotrel B saboparopum U npuémMamu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/s0BaHUEM, M3yY€HHE M ONucaHue (QU3NYECKHX CBOMCTB 00pasloB
HEOPraHMYECKUX BeUIeCcTB, HaOmoneHue Qu3nyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKe, KUIIEHHE U KOHAEHCALUs BOIbI) U
XUMUYECKUX  (TOpEHHE  CBEYH, TMPOKAJMBAHME MEIHOM  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOM) SIBJICHWW, HAOMIOJCHWE W OINMUCaHUe
MPU3HAKOB MPOTEKAHMS XUMHUYECKHUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTHI C XJOPUIAOM Oapwsi, pa3joKeHUe

ruapokcuna meau(ll) npu HarpeBanuu, B3aMMOJIEHCTBHE KeJie3a C PACTBOPOM




comu meau(ll), nzyuenue cmocoOoB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢buIbTpOBaHWE, BBIMTAPUBAHUE, TUCTIILISAIMS, Xpomatorpadus), MpOBEICHUE
OYHCTKH ITOBAPEHHOH COJIM, HAOJIIOJICHHUE U OMTUCAHUE PE3yJIbTATOB IIPOBEICHUS
OTBITA, WUTIOCTPUPYIOWIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHE MOJENei

MOJICKYJI (IIIapOCTEPIKHEBBIX )

Baxwueitmme MpEACTAaBUTCIIN HCOPraHMYCCKNX BCIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT M mpocToe
BemiecTBo. HaxoxneHnue kuciopona B MpUpone, GU3NYECKHE MU XUMHUYECKUE
cBolicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopoaa. CrocoObl
MOJIy4E€HUs KHUCIOpoJa B Jjaboparopuu M MpoMbIIIeHHOCTH. KpyroBopot

Kucnopo/a B mpupoje. O30H — alIoTpoIiHas MoaupUKaIus KUCIOpoaa

2.2

TernnoBoii 3P PeKT XUMUUECKON peaKuu, TEPMOXUMUYECKUE YPaBHEHUS, SK30-
Y SHJIOTEPMHUUECKHUE PeaKuu. TOTUIMBO: Yroyib U METaH. 3arpsi3sHEHUE BO3/1yXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 030HOBOT'O CJI0A

2.3

Bonopon — aneMmeHT u mpocroe BemiecTBo. HaxoxkaeHue Bogoposia B MPHUPOJE,
(du3nyeckre MW XUMHUYECKHUE CBOWCTBA, TNPUMEHEHHE, CIIOCOOBI TOMYUYCHHS.

Kucmore! 1 conmu

2.4

MossipHblii 00BEM ra30B. Pacu€rbl o XUMHUECKUM ypaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BOoAbl. Boma kak pactBopurens. PacTBOpbL
HacellienHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass n1onsg  BellecTBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie ¥ B KU3HU uejoBeka. Kpyroropot
BOJABl B TNpHUpOAE. 3arps3HEHHE MPUPOIHBIX BoJA. OxpaHa HM OYHUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanmss neopranmueckux coenuHenuid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojieo0Opasyoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconieoOpa3zyromue. Homenknarypa okcugoB. dusmueckne U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJIOB

2.7

OcHoBanus. Kmaccudukanust ocHoOBaHUM: MIENMOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHoBaHHMil. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBanuil. [lomydyeHune ocHOBaHUI

2.8

Kucnotsl. Knaccugpukamus kucnor. Homenknatypa kucinor. ®usmueckue u
XUMHYECKHE CBOMcCTBa KuUCIOT. Pan aktuBHOocTH MeTayuioB H.H. Bekerosa.

[Tonyuyenue kucior




2.9

Comu. Homenknarypa cosieil. @u3nyecKue M XMMHYECKHE CBOMCTBA COJIEH.

ITonyuenue conen

2.10

I'enetnueckas CBA3b MCXKAY KJIacCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/II;'I

2.11

XUMHUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEACIICHUE  COAEpKaHUS
KHCIIOpOJIa B BO3/JyXe, MOJIy4eHHE, COOMpaHUEe, paclo3HABAaHUE U H3YUYCHHE
CBOWCTB KHCJIOpO/a, HAOII0IeHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMIJICHHE C
o0Opa3llaMu OKCHJIOB W OIMCAaHME UX CBOWCTB, IOJIy4YeHHE, COOUpaHue,
pacro3HaBaHHe U H3y4YeHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aHMMOJCHCTBHE
Bogopoaa ¢ okcugom meau(ll) (Bo3aMOKHO MCTIOIB30BaHUE BHUACOMATEPUATIOB),
HaOmo/leHne 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEJOBaHHE
0cOOEHHOCTEH pAacTBOPEHUS BEWIECTB C Pa3UYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MACCOBOW JIOJIEH PACTBOPEHHOTO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeTa/llaMU (HATPUEM M KaJbLUEM)
(BOBMOXKHO HCIOJB30BAaHUE BUJCOMATEPHANIOB), OIpEIEJICHHE pPAacTBOPOB
KHCIIOT U IIEeJOoYed C IOMOIIBI0 HHIMKATOPOB, HCCIIEJOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpPAacKM WHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOoYell, Hu3ydyeHue
B3aumoeiicTBus okcuga meau(ll) ¢ pactBopom cepHOW KHCIOTHI, KUCIOT C
MeTaJUIaMH, PeaKIUi HEUTpaIu3alny, MOJyuYeHUe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTajula JApPYyrMM M3 pacTBOpa COJIM, peLIeHHE
AKCIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxHelmme Kiaacchl HEOPTraHWYECKHUX

COEOIUHEHUN

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX OJJIEMEHTOB. [loHsTHE O
TPYIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMEJIbHBIE METaJIIbI,
TaJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHABI U TUAPOKCHUIBI

3.2

[Tepuonuueckuii 3akoH. [leprnonnueckas cucteMa XuMU4eCcKux anemMeHToB J[. 1.
Meneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbI
[lepuonuueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menneneena.
Ilepuonsl u rpynnel. PU3MYECKUN CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB

Nepuoja U rpymnmbl AJIeMeHTa




3.3

Ctpoenne atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHUMHUYECKUX DIEMEHTOB
[Tepuonuueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHUUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJuyca aTOMOB XHMHYECKUX JIIEMEHTOB,
METAJIMYECKMX W HEMETANIMYECKMX CBOMCTB MO TpyINIaM W MEepHOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI HAayKu W mnpaktuku. .M. MenpaeneeB — y4€Hbld U

IpaKJaHUH

3.5

Xumuueckasi cBs3b. KoBaneHTHas (MOJsipHass W HEMOJSPHAsi) CBSI3b.

9HeKTp00TpI/IHaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKIu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: H3y4eHHME 00pa3lloB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMH KHUCIOT HU
LIEJI0YEHN, TPOBEICHNUE ONBITOB, WIUTFOCTPUPYIOIINUX IPUMEPHI OKHUCIUTENBHO-

BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, pCaKnu pa3jioKCHUs, COC)II/IHCHI/IH)

9 KJIACC

Kon

HpOBepﬂeM bIi 3JIEeMEHT CodcpiKaHusA

BemectBo n xumunueckas peakuusi. [lopropenue

11

Ilepnonnueckuii 3akoH. [lepuoauyeckas cucrema XuMudeckux snemeHToB J[.1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi H HX
COCIMHEHUN B COOTBETCTBMM C IIOJIOKEHHUEM DJIEMEHTOB B Ilepmonnueckoi

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CTpoeHue BemecTBa: BHUJBI XHUMUYECKOW CBSI3M. THMBI KPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKU
U BUJA XUMUYECKOH cBs3u. Kiaccudukanmsi 1 HOMEHKIaTypa HEOPTaHHUECKUX
BEIECTB (MEXAYHApOAHAsl U TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIUXCA K pa3IMyHbIM KJIacCaM HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNUYCCKUX BCIICCTB

1.3

Knaccugukaius XMMAYeCKUX peakluil 0 pa3IMyHbIM MpU3HaKaM (110 YUCITy U




COCTaBy YYacCTBYIOIIMX B pEaklUU BEUIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
W3MCHCHUIO CTENEHEH OKHCICHUS XMMHYECKUX JJIEMEHTOB, IO OOPaTHUMOCTH,
0 y4YacTHUIO Karainu3aropa). OK30- U OJHIOTEPMHUYECKHE peakluH,

TEPMOXMMHYECKHUE YpaBHEHU. [[OHATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU
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[Tonstue 00 OOpaTHMMBIX M HEOOPATHMMBIX XUMHUECKUX peakuusx. [lonstue o
TOMOT€HHBIX M F€TepOreHHBIX peakuusax. [IoHsaTne 0 XuMU4eckoM paBHOBECHUHU.
@DakTOphl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKLUMH U IIOJIOXKEHUE

XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocraBieHue  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHHEM METOJa

AJIEKTPOHHOTO OaslaHca

1.6

Teopust AMEKTPOIUTUYECKON NUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
KaTtnonsl, anuoHnbl. MexaHu3M AMCCOIMALIMM BEILIECTB C PA3IMYHBIMU BUAAMU
XuMUYeckou cBsi3u. CteneHp auccouuanuu. CHIbHBIEC U CTTA0bIe JIEKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIIOBUSI MPOTEKAaHUs PEeakiuil MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHBbIE WOHHBIE YypaBHEHHs peakiuil. CBOMCTBa KHCIIOT,
OCHOBaHMH M COJeil B CBETe MPEJICTaBICHUM 00 SIEKTPOIUTUYECKOU

nucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE 0 THIpOIM3e conei

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSAMU KPHUCTAJUIMYECKUX
PEeLIETOK HEOpPraHMYeCKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpuAa HATpHUs); UCCIEIOBAHHWE 3aBUCHMOCTHU
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCJIEJOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipolecca
JUCCOIMALMU  KUCIIOT, IIero4e M conedl  (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); TPOBEACHUE OMNbBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU
NPOTEKaHUs peakiyii HOHHOro oOMeHa (00pa3oBaHMe OCa/iKa, BBIJCICHHE Ta3a,
o0Opa3oBaHHe BOJIbl); OMbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIHbHO-
BOCCTAaHOBUTEJIBHBIX peaKiuil (FrOpeHue, peakiuy pa3ioKeHUus, COeAUHEHHS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TIOMOIIbIO KaUeCTBEHHBIX PeaKIuil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

HemeTtamnnr u ux COCAUHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneH okucienus. CTpoeHne u (pu3nuecKkre CBONCTBA MPOCTHIX

BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpEe XJopa




(B3aMMOJEHCTBUE C MeTaUlaMH, HEMEeTaJUIaMH, Ieno4aMu). XJIOpPOBOIOPOL.
ConsiHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, IOJIy4eHHE, puMeHeHue. JlelicTBue
XJIOpPa M XJIOPOBOJOPOAA Ha OPraHW3M 4YeJIOBeKa. BakHeWInue XJIOpHIbl U UX

HaXO0X/IEHUE B MPUPOJIC

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTereHN okuciaeHus. CTpoeHne u Gpu3MIecKue CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢u3ndeckne W XUMHUYECKHe CBOMCTBAa. OKCHIBI CEpbl KakK IPEICTaBUTEIH
KHUCJIOTHBIX OKcHJOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHYECKHE CBOMCTBa
(oOmue Kak NpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUE
pEaKIuy, JISKAIIUe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMOMYyYEeHUs! CEpHOM
kucinoTel. [lpumenenne. Coiu CepHOM KHCIIOTHI, KaueCTBEHHAsh pEaKknus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeAMHEHUH B mpupoje. XUMHUYECKOEe
3arps3HEHUE OKPYXKAIoLIed Cpelbl COSAWHCHUSMH Cepbl (KUCIOTHBIE JIOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €r0 IIPEI0TBPAICHUS

2.3

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHBIE CTEIICHH OKUCIICHUS. A30T, paclipoCTpaHEHHE B TIPUPOJIE,
¢u3nueckrue U XxuMudeckue coiictsa. Kpyrosopor a3ora B npupoae. AMMHaKk,
ero ¢u3nyeckue W XMMUYECKHE CBOMCTBa, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (u3HYecKMe ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KavecTBeHHas peakiusi Ha MOHbl aMMOHMs. A30THasl KUCIIOTa, €€ MOJy4YeHHUE,
duznveckue M XMMHYECKHE CBOWCTBa (OOIIME Kak TPEICTaBHTENs Kiacca
KUCIOT U crneuupudeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yJI0oOpeHuil. XuMudeckoe 3arps3HeHHE OKpY Karoulei
Cpelbl COETUHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, pusnueckre U XUMUYECKHE
cBoiictBa. Oxcun docdopa(V) u dochopras kucinora, ¢GU3NUECKUE U
XUMUYECKHE CBOWCTBa, moisrydeHue. Mcmonp3oBanue docdaroB B KauecTse

MHUHEPAJIbHBIX YI00peHHi

2.5

Obmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEepHbIE CTENEHW OKUCIEHUSA. YTIIepon, auIOTPOIIHbIE
MOIU(UKAIIMH, PACIpPOCTpaHEHHE B MpHPOJE, (U3NUYECKUE U XUMHYECKUE

cBoricTBa. Ancop6mus. Kpyrosopor yriepoaa B npuponae. Okcuabl yriepona,




uX (U3MYEeCKHe W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJTydYeHUE U TPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C OKCHUIOM
yriuepona(lV); rumoresa 1Io0anbHOrO MOTEIUICHHWS KIWMAaTa, MapHUKOBBINA
abdekr. YrompHas KHCIOTAa U €€ COJM, UX (PUINYCCKUE W XUMHUYECCKHE
CBOICTBa, MOJY4YCHHE M TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH H

CEILCKOM XO03SIMCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEILIECTBaX KaK O COECTUHEHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, Aale€TWJIEH, 3TaHOJ, IJIMIEpPUH, YKCyCHas
kucnora). x cocraB u xumuyeckoe ctpoeHue. [lonstue o Ouomormuecku
BOKHBIX BEIECTBAX: J>XHUpPax, O€JKax, yIrJeBoJaXx — M HUX POJH B KHU3HU
yenoBeka. MaTepuaibHOe €OUHCTBO OPraHUYECKUX M HEOPraHMYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TMOJNYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuusa(1V) u kpemuueBoit kuciore. CHIMKATHI, UX UCIIOIL30BAHKE B
OBITY, METUIIMHE, TPOMBIIIUIEHHOCTH. BaskHelIe cTpouTeabHble MaTepPHUAIIbI:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, xene300eToH. [Ipobnembr OGe3omacHOTO

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEAHEBHOM KH3HU

2.8

XUMHUECKUN HKCHEPUMEHT: HM3y4YeHHE 00pa3l0oB HEOPraHMYECKHX BEILIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIMi Ha XJIOPUI-
HMOHbl M HaOJIOJICeHHE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTpa)KarolIne
¢uznyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpHANIOB); O3HAKOMJIEHHE C o0Opa3lamu XJIOpHA0B
(raoreHuI0B); O3HAKOMJIEHHE C 00pa3laMud cephl M €€ COCIUHCHHSIMU
(BO3MOXHO ~ HCIIOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOMIOJIEHHE TIpolecca
o0yrnuBaHus caxapa MoJl JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3y4YeHHE XUMHUYECKUX CBOICTB pa30aBICHHON CEpHOW KHCIOTHI, IPOBEACHHE
KayeCTBEHHOM peakuuu Ha cynb(par-uoH M HAONMIOJeHHE TIpu3HaKa eé
MPOTEKaHHUs; O3HAKOMIIEHHE ¢ (PU3MUECKMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COCIMHEHUN (BO3MOXKHO HCIOJb30BAHUE BHJICOMATEPUAIOB), 0Opa3lamMu
a30THBIX U (HOoCchHOPHBIX YI0OpEHUH; TOydeHUE, COOMpaHne, paclio3HAaBaHHUE U
U3yueHHE CBOMCTB aMMMaKa; MPOBEJACHUE KAueCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U (ochaT-uOH M U3yYEHHE NPU3HAKOB HX IPOTEKaHHUS,

B3aMMOJICICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbIO (BO3MOYKHO




UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB); M3yUYEHUE MOJENed KpUCTaNIMYECKUX
peméTok anmaza, rpadura, ¢yulepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLUMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTHBOra3a; MOJy4YeHHe, coOMpaHue, PACINO3HABAHWE W W3YYEHUE CBOWCTB
VIJIEKUCIOro ra3a; IpOBEJECHUE KadeCTBEHHbIX peaklUuid Ha KapOoHaT- U
CHJIMKAaT-MOHBl M HW3yYeHHE MPHU3HAKOB HMX TPOTEKAaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PEHICHHE 3KCIePUMEHTAIbHBIX

3aJa4 110 TEMC «Baxneine HeMeTaIIbl U UX COCAUHCHUA»

Mertamasl 1 ux COCANHCHUA

3.1

OO0m1as xapakTEepPUCTHKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU MX
nonmoxenuss B Ilepmoguueckor cucreme xumMudeckux a3neMeHToB J[.H.
MenneneeBa u ctpoenust atToMoB. CTpoeHre MeTaIIoB. MeTainyeckas CBsi3b U
METAJJIMYECKasi KpUCTAJIMYECKass pemeérka. DJIEKTPOXUMUYECKUUA Pl

HaIpSHKEHUN METaJIOB

3.2

du3nyuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiuioB. OOmIMe crocoObl MOTydYeHuUs
MmeTasuioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6LITy " NPOMBIIIINIICHHOCTHU

3.3

[[{enounble MeTaibl: MojoxkeHue B lleprmonnueckoi cucTeME XUMHUUYECKHX
sanementoB J[.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAaXOXJIECHHUE B MIPUPOJIE.
Ouznyeckue U XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIBI U
FHHpOKCI/IZ[I)I HanI/Ifl U KaJlud. HpI/IMeHeHI/IC IISJIOYHBIX MCTAJJIOB MU HUX

COeIMHEHUN

3.4

Illenoyno3eMenbHEIE  METalbl MarHMid W KaJdbOUi: MOJIOKEHUE B
[Tepuoanueckoil cucreme xumuueckux sneMentoB .M. MenneneeBa; crpoeHue
X aTOMOB; HaXxOXJAeHHe B mnpupoje. Pusnueckue M XUMHUYECKHUE CBOMCTBA
MarHusi W Kajublius. BaxHelmme coeauHEHUs KaibIus (OKCHUI, THAPOKCH]I,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nonoxeHue B Ilepnomuueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHEe aroMa; HaxOKJAeHHWe B mpupone. dusnueckne u
XUMHUYECKHE CBOMCTBA AFOMUHMS. AM(OTEpPHBIE CBOICTBA OKCHUIA U THIPOKCHIA

AJIFIOMUHHUA

3.6

Kene3o: nonoxenue B [lepuoanueckoi cucremMe XumMuyeckux snemeHTon 1. M.
MeHneneeBa; CTpoe€HHE aTOMa; HaxoXKJIeHHe B mpupoae. Dusznueckue u

XUMUYECKHE CBOWMCTBa kene3a. Okcunapl, THAPOKCUIb U conu kenesa(ll) u




xene3a(lll), mx cocras, cBOWCTBA U MOTyYEHUE

3.7

XUMHUUYECKUH SKCIIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIaBOB,
uX (U3NYECKUMHU CBOWCTBAMH;, H3yUY€HHE pE3yJIbTAaTOB KOPPO3UU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), oco0eHHoCTeH
B3aUMOJICCTBUSL OKCHJAa Kajbldd M HaTpus C BOJOM  (BO3MOXKHO
UCIOJIb30BAaHUE BUJEOMATEPUAJIOB); HCCIIEOBAHUE CBOMCTB KECTKOW BOJBI;
mpoluecca TOpeHus JKeje3a B KHUCIOpoAe (BO3MOMKHO — MCIIOJNb30BaHHE
BUJIEOMATEPUAJIOB); MIPU3HAKOB MPOTEKAHUS KAuCCTBEHHBIX PEAKLMH Ha MOHBI
(MarHusi, Kanublws, amomubus, 1mHka, xenesa(ll) m sxenmesa(lll), menu(ll);
HaOJI0IeHNe M OIMCAHUE MPOLIECCOB OKPALIMBAHMS MJIAMEHH MOHAMH HATpPHS,
Kamuss M Kauplusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUEOMATEPUAJIOB);
UcclieloBaHUe aM(OTEPHBIX CBOMCTB THMAPOKCHIA AJTIOMHHMS U THUIAPOKCHIA
LIMHKA; pelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeie MeTauisl 1

HUX COCIUHCHUS)

XuMus u OKpYyzKaromas cpecaa

4.1

Hosrlie MaTepurajibl U TCXHOJIOTHUH. BemectBa u MaTcepurajibl B MOBCEIHEBHOM
JKU3HH YeJIOBEKa. XUMHS U 300pPOBBE. besomacHoe HCIONB30BaHNUE BEIIECTB B
XUMHUYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ noMoumb HIpru XUMHUYCCKUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaroriei cpenst [1/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIEM.
[IpuposHblE HMCTOYHUKH YTJIEBOJIOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTh),

MMPOAYKTBI UX nepepa60TKI/I, HUX poJib B 6LITy " TPOMBIIIJICHHOCTH

4.3

XHUMUYECKUMN 9KCIICPUMCHT: U3Y4YCHHC O6p8.3]_IOB MaTcpuraoB (CTCKHO, CIIJIaBbI

METAJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




MMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHO# 00pa30oBaTe/ibLHOI
NporpaMMbl OCHOBHOI0 0011ero odpaszopanusi Ha ocHose PI'OC

1

Hpe,[[CTaBJ'IeHI/IeZ

11

O TII03HABA€MOCTH SBJICHUH npupoabl, ITOHHMMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obnacTu COBpPECMECHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAaA O6H.I€I7I KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB3;

IIOHUMAHHUE MECTAa XUMHUH CPEAN APYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCETOJAAaX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAaX HCCICAOBAHUA BCHOIECTB U HU3YUYCHHA
XUMHUYCCKUX peaKI_[I/Iﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cdepax npodeccuoHaTbHON AeATETbHOCTH, CBSI3aHHBIX C XUMHEN U
COBPEMEHHBIMM TEXHOJIOTMSIMM, OCHOBAaHHBIMH Ha JOCTHKEHMSIX
XUMHYECKOM HAayKH, YTO IO3BOJIMT OOYy4YarolIMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoeit Oyayieit npodeccuoHanbHOMN e TeTbHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIpH MEPEXO0/Ie Ha YPOBEHH CPEAHETO 00IIEero 00pa3oBaHus

Brnanenne cucteMoll XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIFOYACT:

2.1

BaXHEUIIIE XUMHUYECKUE TOHSATHS: XUMHUYECKHUU OJIIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS W
HEOJTHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHAasi W MOJIEKYJIsIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISPHBINA
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, CONb (CpemHssA), XUMHUYECKas
peakiusi, peakuud COCIUHEHMS, PEaKIUH pPa3JIoKEHUs, peaKuu
3aMeIeHus, PeaKIMu OOMEHa, TerIoBOM 3(PeKT peakiuu, 3K30- U
SHIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MaccoBas JOJS XHUMHYECKOTO

OJICMCHTA B COCIMHCHUH, MAaCCOBas A0JIA U NPOLCHTHAA KOHIICHTPALIA




BELIECTBA B PACTBOPE, AAPO aTOMa, MIEKTPOHHBIN CIIOM aTOMa, aTOMHAs
opOuTanp, pagulyc aroma, BaJEHTHOCTb, CTENECHb OKHCIICHUS,
XMMHYECKAsl CBA3b, AEKTPOOTPULATEIBHOCTD, OJISPHAS U HENIOJIIPHAS
KOBAJICHTHAsE ~ CBA3b, HWOHHAs  CBA3b, METAJUIMYECKAs  CBSA3b,
KpUCTaJUIM4YecKass pemeérka (aroMHas, HWOHHas, MeTaulndecKas,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT ~ JUCCOLMALMSA, PpEAaKUMH HMOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLHMH,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHUCIEHHME M  BOCCTAHOBIICHHME, JJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMblE peakluu,
CKOpPOCTb XMMHMYECKON peakuuu, kartanmsarop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBbl

2.2

OCHOBOIIOJIArarolue 3aKOHbl XMMMHU: 3aKOH COXPaHEHHUS Macchl,
nepuoanueckul 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHH: aTOMHO-MOJIEKYJISIPHAsE ~ TeOpus, TEOPHs

SHCKTpOHHTquCKOﬁ JAUCCOoMan

Bnaaenune ocHoBaMHM XHMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE MTPaBUIIBHO MCIOIb30BaTh U3yUEHHBIE BELIECTBA U MaTEpUAIIbI
(B TOM wumclie MUHEpaJbHbIE YAOOpEHHs, MeTaUIbl U CIUIaBBHI,
NPOAYKTHl MEpepabOTKU MNPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrnig, mpupogHoro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE U NOHMMAaHHWE 3HAYEHUS >KUPOB, OENKOB, YIIEBOIOB
JUIsL OpraHu3Ma YejloBeKa; YMEHHE MPOTrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHX IPOLIECCOB Ha OPraHM3M YEJIOBEKAa M OKPYXKAIOIIyIO

MIPUPOHYIO CpELy

3.2

YMEHUEC HHTCIPHUPOBATH XUMHNYCCKHUEC 3HAHHA CO 3HAHUAMH OPYTrUX

yueOHBIX IPEAMETOB

3.3

HaJIMYME OIbITa pabOTHl C PA3IMYHBIMM UCTOYHHMKAMHU HH(OpMaIu
Mo XUMHUU (HaydyHas M HAy4YHO-TIOMYJISIpHAas JUTepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OILIEHWBAaTh WH(POPMAIMIO O BEHIECTBAaX, HX
MpEeBpalIeHUSIX M NPAaKTHUYECKOM  MPUMEHEHHMH U YMEHHUe

HCIIOJIB30BaTh €€ AJIg pCUICHU A yq€6HO-HO3HaBaTeHLHBIX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH IIOHATUHHOI'O amnmnapara M CHUMBOJIMYECKOI'O

A3bIKa XMMHUHU JJIS1 COCTaBICHUA (HOPMYS HEOPraHMYECKHX BEIIECTB,

4 YpaBHEHUH  XMMHUYECKHUX  peaklMil; OCHOBaMH  XHMHUYECKOU
Homenkarypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBACHATH CBSA3b IOJIOKEHUS 3eMeHTa B Ilepuoguueckoit
CUCTEeME€ C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
AJNIEKTPOHOB), PpAaCHpPENIeICHUEM OJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHSI
[IpencraBnenue O  NEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUILIATEIbHOCTH),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT TIOJIOXKEHUS DJJIEMEHTOB B
[lepuognueckoit cucreMe (B MaiblX TMEpUOAaxX M IJIABHBIX
MOATPYTIax) U AIEKTPOHHOT'O CTPOCHHS aTOMa

7 YMmenue kinaccupuIupoBaTh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue ornpenensTh:

81 BAJICHTHOCTh M CTENEHb OKUCIICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsi

' HOHA

8.9 BHUJT XUMHYECKOW CBSI3M W THUN KPUCTAIMYECKON CTPYKTYphl B

' COCTMHEHUSX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIb

9 YMeHne xapakTepu30BaTh (PU3NUECKHEe U XUMUYECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOHA, rpaduT, amMmas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATpUH, Kalui, MarHui,
KaJIBITMH, ATFOMUHUH, JKEIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX pacTBOpPOB (Boja,

9.5 aMMHUaK, XJIOpPOBOJOPOJ, CEPOBOJAOPOA, OKCHUIBI M THUIAPOKCHUIbI

MetamioB |-IIA rpynn, amomunus, meau (l1), muaka, xenesa (I u

[11), okcuaer yraepona (Il u 1V), kpemuus (1V), azota u dpocdopa (11l




u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a30THas,

docdopHasi, yroiapHas, KpeMHHEBasE KUCIIOTA U UX COJIH)

MPOTHO3UPOBAaTh W  XapaKTEpU30BaThb CBOMCTBA  BEILIECTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IIPUMCHCHHUEC BCUICCTB B

>3 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXHOCTh MPOTCKAHUS XUMHUIECKHX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX
10 YMeHue cocTaBiIsATh MOJIEKYJISIPHbIE M HOHHBIE YPABHEHHS PEaKIIHid, B
TOM YHUCJIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIT
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOMCTBA WM3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKAAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MKy HUMHU
11 YMeHue BBIYUCIIATh (TPOBOUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCTMHEHNUN
11.2 MAaCCOBYIO JIOJIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YypaBHEHUSM XUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BeIIECTBa, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB pPEeaKINH
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TMO3HaHUS  (HaOIroAeHUe,
121 HU3MepeHue, SKCIIEPUMEHT, MOJICTUPOBAHNE) IPU U3yUYCHUH BEIIECTB U
' XUMHYECKUX SIBJICHUH; yMeHue chopMynupoBaTh MpoOiIeMy H
MIPEJITIOKUTE TYTH €€ PeIICHUS
122 O0e3omacHOl paboOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUUYECKOU
' MOCY/I0W 1 JTabopaTOPHBIM 000pyAOBaHUEM
MpaBMJIaMy O€30MacCHOTO OOpAIEHUs C BEIIECTBAMU, UCTIOIb3YEMBIMU
B TMIOBCETHEBHOM KM3HU, IIPaBUIIaMH MOBEACHUS B LIEISIX cOepeKeHus
123 30pPOBbSl M OKpPYXKAIOLIEH IMPUPOJHON Cpelpl; IOHUMAaHHUE Bpeaa

(omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MbI OMNPENEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHUS U MPEJOTBPALICHUS HX BPEIHOTO

BO3/ICUCTBUA




13

Hammaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHSA KW OCYIICCTBIICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

131

W3y4eHHUE U onHcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
¢  (u3MyecKMMM M XMMHUYECKMMHU  SIBICHUSIMM;  OIIBITHI,

WJUTIOCTPUPYIOIIKE MPU3HAKU TPOTEKAHUS XUMHUYECKUX PEaKIIHil

13.2

U3ydeHHe CIIoCO00B pa3JIeNIeHUs cMecel

13.3

MIOJIyYEHHE KHUCIOpOAa M U3Y4YEHHME €ro CBOMCTB; IOJIyYEHHE
BOZOPOJA U U3YyUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO rasa u

HU3Yy4YCHUC CT'0 CBOI\/JICTB; MMOJIY4YCHHNEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

paCTBopéHHOFO BCIICCTBA

13.5

MIPUMEHEHUE UHINKATOPOB (makmyca, METHUJIOpaHKa u
beHondranenna) s ONMpeesieHUs] XapakTepa Cpelbl B PacTBOpax

KHUCIIOT U IeJIouei

13.6

HCCJIEIOBAaHUE W ONMCAaHUE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOICUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAaHHWSIMH, COJISIMHM; TIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO METaula JpPYyrMM M3  pacTBOpa  COJM;
uccieaoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATIOMHHHUS U

IIUHKA

13.7

pelIeHne SKCIepUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTMHCHHI»; «DNEKTPOIUTHYECKAS
Iucconuanus»; «BaxkHelnne HEMETAUIbI MW HX COCIHUHEHHS,

«Bakuenme MeTajuIbl U UX COCTUHEHUS)

13.8

XAMHAYECKHE  OKCIIEPUMEHTHI,  WILIIOCTPUPYIOIINE  MPH3HAKH
NPOTeKaHMUs peakii MOHHOro OOMEeHa; KAaueCTBEHHbIE PEakluu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HMOHBI: XJIOPHI-, OpOMUI-,
uonua-, cyibdar-, Qocdar-, KapOOHAT-,  CHUIMKAT-aHHOHHI,
THIIPOKCHI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUs, aFOMAHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YmMmenue:

141

NPECTAaBIATh Pe3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,

J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6J'II/IH U BBIABJIATE SMIIMPHUYCCKUC




3daKOHOMCPHOCTH

14.2

YCTaHABJIMBATh CBA3U MCXKOY pCaIbHO Ha6J'II-OI[aeMBIMI/I XHUMHUYCCKUMHU
SABJICHUAMH U IMPOLCCCaAMU, NPOUCXOAAINIUMHU B MaKpO- 1 MUKPOMHPE,

OOBACHATH IMPUYUHBI MHOFOO6pa3I/I5I B€IICCTB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

ATOMBI H MOJICKYJIBL. Xumuueckue diieMeHTBhl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTHe M CJIO0XXHBIC BEIICCTBA.

1.3

XuMuueckas (bOpMy.]'Ia. BajleHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTeneHb

OKHCJICHHUA

14

3aKOH ITIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

1.5

KonuyectBo BemectBa. Moabs. MomsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaumMocBs3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX CANHUI] BEIICCTBA

1.6

du3znyeckue M XUMHYECKHE SBICHUSI. XUMHYECKas peaknuus " e€ IMMPpU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuii 3akoH. [lepruoguyeckas cucreMa XuMU4eCKnX 35eMeHToB JI.1.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB IICpUOJa U T'PYHIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB atroMHbIX saep. M3oronel. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XWMHYECKHUX DJIEMEHTOB

ITepuoanueckoii cucremsl /.. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJIEMEHTOB IMEPBBIX TpéX
NnepruoaoB, KaJlvd, KaJIbIUA (pa;u/lyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTANIMYCCKUX CBOf/iCTB) n ux COG)IHHGHHI;'I B
COOTBECTCTBHHU C IIOJJOXKXCHHUEM DJJICMCHTOB B Hepno;mqecxoﬁ CUCTEME H

CTPOCHUEM HUX AaTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsl)  CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTB XUMHNYCCKUX DJICMCHTOB. HNonnas CBA3b.




Meranmnndyeckas CBI3b

3.2

Tunbl KpUCTANIMYECKUX PpEETOK (aTOMHas, WOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XHMHYECKOH CBSI3U

Baxneimue MNpEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCAUHCHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoeoOpa3yromye; OCHOBaHMK (LIETOYM W HEPAaCTBOPHUMBIE OCHOBAHWS);
KACIOT  (KHCIOPOJCOACpKAIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJIOMHUHUA, KCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/'I

paa HaHpH)KeHI/Iﬁ MCTAJlJIOB

4.4

dusznyeckue U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIA rpynn, munka, mequ(ll) u

xenesa(ll, 1l).ITony4eHnue okcuaIoB METaIOB

4.7

XVMHUYECKHE CBOWCTBA OCHOBaHHWI M aM(pOTEPHBIX THAPOKCUAOB (Ha MpHUMEpe
TUAPOKCHIOB QIIOMUHUA, JKele3a, IuHKa). [lomydyeHne OCHOBaHHWM U

aM(OTEPHBIX THAPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yrosbHOU. OcoObIe
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[TonydyeHue Kuciaot

4.9

OO0me XuMHYEeCKUe CBOMCTBA cpenHux coiei. [lomyuenue coneit

4.10

[Tonyyenne, coOupaHue, paclo3HaBaHHE BOJAOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKUCIIOTO Ta3a B JabopaTopun

411

[lomyuenne amMmuaka, CepHONH M Aa30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01ue




CIIOCOOBI IMOJIY4YCHUA MCTAJIJIOB

412

I'eneTnueckas cBI3b MEXKIY KilaCCaMHd HECOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

Xumudeckue peaKnuu

5.1

Knaccugukaius XuMHUECKUX PEaKIUi 10 pa3IHYHBIM MPU3HAKAM: 110 YUCIy U
COCTaBy Y4YaCTBYIOIIUX B pEAKIUU BEIIECTB, MO TeEIIOBOMY 3¢ (deKTy, o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoii 3 PeKT XUMHUECKONW Peakluy, TEPMOXUMHUUYECKUE ypaBHEHUSA. DK30-

N OHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/ILIGCKI/IC YpPaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pPCaKkuu. OKHCIMTEI U BOCCTAaHOBHTCIMU.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUA. SHGKTpOHHLIﬁ banaHC

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pakuuun

5.4

Teopust ANMEKTPOTUTUUECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTH 1

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnanmumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIINN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jabopaTopuu H OBITY.

HepBafl nmoMoump MMpru XUMHYCCKUX OKOrax MU OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALLCHHS
[IpenenbHast nomyctumas koHueHtpamus BemecTB (IIJK). Ponp xumun B
pPELICHUH DHKOJOTMYECKHX Mpo0ieM. YCuieHHe MapHUKOBOro »ddexra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[TIpumenenue cepsl, azota, pocdopa, yriepona, KpeMHUSI U UX COEIMHEHUHN B
ObITY, MEAMLUHE, TPOMBIIUIEHHOCTH U CelbCcKOM xo3ssiictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYTyH, IIOPAJIOMUHUN, OpoH3a) B OBITY U
HPOMBIIIJICHHOCTH UX coenHeHUH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE

CIoCcOObI 3aLIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKHK YIJIEBOJOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX MepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHBIC TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KHCIIOTA).

INouarre o OMOIOrMYECKH BasKHBIX BCIHICCTBAX: KHPAX, 6em<ax, YrjeBoAax — U Ux




POJIN B )KU3HU YCIIOBEKA

7 Pacuérer:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMHYECKUM YPaBHCHHAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

[Topran PEILI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bubmoreka IIOK



