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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM IPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, PEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOil paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEenoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu Aa€T MOPEJCTaBICHUE O MEsAX, OOIIEeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpEeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM MporpaMMbl MO XUMHH, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4YEOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeneNseT BO3MOXHOCTH MpeaMeTa s
peanu3anuy TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITIO3HABATEIILHOM JCATEIBHOCTH OOYYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJarolierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOMN TSI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaAIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHHM XUMHH OOECHedYMBaIOTCS crerupuKon
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMuecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBACTCS W3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSASA (PYHKUIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUH  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXaromuid MUY,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya yyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIHBIX O00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUU TMO3HABATEIBHBIX YMEHHUN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATENbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

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

— (opmupoBaHHe HMHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe TMpUOOIIeHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIBbHON JEeATEIbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JI€ITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY>KaroIllero MHUpa, WCIOJb3ys 3HAHWS U OIBIT, TMOJyYEHHBIC MPH H3YYCHHUH
XUMUHU, TPUMEHSITh HMX TMPU PEIICHUH MpoOJeM B TMOBCEAHEBHON >XM3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUECKUX OTHOILEHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
11e71eco00pa3HOTO TOBEJIECHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl W HAMPABICHHOCTH NATbHEHUIIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yUYEHUS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax Mo3HaHUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIBHAs aTOMHas Macca.
OTtHOcHTENBHAs MOJEKYIISpHAs Macca. MaccoBast A0 XMMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AWHMI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOMW, MpaBuWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJAa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/elieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OYUCTKH MOBAPEHHOU
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHelue npeacTaBuTe M HEOPraHNYECKHUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. HaxokneHue kucimopoaa B mIpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrnocoOsl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACIOpOoa.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxxknenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CcBoWMcTBA BOABl. Boma kak pactBoputrenb.  PacTtBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYHCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranudeckux coenuHenuit. Oxcuapl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyroinue (OCHOBHBIC, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanus ocHOBaHMi: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosyueHre oCHOBaHUM.

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

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

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE M U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3iaMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3auMojeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyUYECHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 3a1ad MO TeMme «BaHeWIMe KIacchl HEOPraHWYECKHUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKH KIAaCCU(PHUKAIUMU XUMUYECKUX 3ieMeHTOB. [lonstue o
IPYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHbBIE METAJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCHUIbI
U TUAPOKCHUJIBL.

[lepnognueckunii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonnas u  JauHHONepuoaHas  (HOpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB NepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaKIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (moJjsipHass W HEMOJSIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakliMy pa3ioKEeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmnsanpss MeXNpeIMETHBIX CBS3€d IPU W3YYEHHMM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHallW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUs], KOCMOC, TIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckunii 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMOB, Kalaus, KaJIbIUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiiuii Mo pa3TuIHbIM MMPU3HAKAM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMYy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakinuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIHTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauIoB (rpaduTa W anMmasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUAECO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu passiokKEHUs, COCMHEHUS), paclo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3MUYECKHUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIOpa
(B3auMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHu3M 4YeJIoBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOXJICHUE B MPUPOJIE.

Oo6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUIECKHUE CBOMCTBA
MIPOCTHIX BEIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPO1a
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHYECKHe cBoMcTBa. OKCHUABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS KJjacca KHUCIOT W crhenududeckrne). XHUMHYECKUE PEaKINH,
JeXale B OCHOBE IPOMBIILIEHHOTO CIOCOo0a MOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKIUs Ha



cynbdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
duznyeckue u xuMudeckue cBoiictea. KpyroBopot a3ora B mpupone. AMMHUaK, ero
dusznyecKkre u XMMHUUECKUE CBOMCTBA, MoMyueHue U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJiydeHue, GU3NUecKue U XUMHYECKHe
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MNO4YBbl U BoJgoéMoB). Docdop,
ayoTpornuele Monupukanuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3nIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpacIpoCTpaHeHWe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriaepona B npupoje. Okcuabl yriepojaa, ux
¢u3nueckue M XUMUYECKHE CBOMICTBA, JEHCTBUE Ha >KUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOrMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepona (IV), rumoresa riao6albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUecKne U XMMHYECKHUE CBOMCTBA,
nojydyeHue W mnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAaX: )KMpax, OejKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJIOBEKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHus KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBILUICHHOCTU. BakHelIlne CTpOUTENbHbIE MaTEepHallbl: KepaMHUKa,



CTEKJIO, MIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3I0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUEeCKHe M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0O0pa3llaMu XJOPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJB30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa Mo JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaKIuu Ha cyJibdat-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOiicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3MOXXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOWCTB aMMHaKa, MpPOBEACHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX [POTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX PpeIIETOK anmMasza, rpaduta, ¢QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCcOpPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTIJIEKUCIIOIO rasza, NpoBEJACHHE KauyeCTBEHHBIX peakluil Ha KapOOHaT U
CWIMKAT-UOHBl M M3yYEHHE IPU3HAKOB MX [MPOTEKAaHUS, O3HAKOMJICHHE C
IPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl ¥ UX COSIUHECHUSY.

MeTaJibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaLUIOB. MeTtandeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTawoB. OU3nyeckue U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY W MPOMBIIIICHHOCTH.

[lenounsie meTamnbl: nonoxeHue B [lepuoanyeckon cucTteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJIECHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyno3emenbHbIE METAJUIbl MarHMid W KaJblMH: IIOJIOXKCHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3nUeCKUe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AJTToMUHUN: TIoJ1I0’)keHue B [leproanueckoi cUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cuctemMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIcHUE B mpupoaec. DuUznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOIMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOKHO
WCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaOIrOIEHUE M OMTUCAHUE TIPOLIECCOB OKpAIIMBAHUS
MJIaMEHH WOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJIJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAKOIIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momoinp npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpenl (MpeaenbHasl AOMMyCTHMast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

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

Mesricnpeomemmuule céasu



Peanmusanps MeXNpeIMETHBIX CBSI3€d IPU W3YYEHHM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKANA 3apsii, NPOBOIHUKU,
MOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoMHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
NIOJIE3HBIE UCKOITaeMBbIE, TOIINBO, BOJHBIE pecypchl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCSA
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTHBHBIX ILICHHOCTHBIX OPHEHTALUM W
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHs 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBbIX JOCTHMKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2)rpamaaHCKOro BOCIIMTAHUA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUHU XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCEe OTOW Y4YEOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)LEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKUM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsl CYIIHOCTH HAyYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA NOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYMHBIMA TEXHUUYECKHMMH CpEJACTBAaMU HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSI OOyuyeHUs B
JlaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH WU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO TTpodeccuil U TpyJa pa3aTudHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeITHON Mpo(]ecCHoHaIbHON IeITSIHPHOCTH B Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6)3K0/10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJI 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSITHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMYyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHHUKATUBHOM U COLMAJIbHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHSATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETCHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPNPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jJu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJIM3MpOBaThb B IIpoliecce YUYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyliectBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe JCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOIO PE3YyJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATeIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kiiacce npeiMeTHbIE pe3yabTaThl 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, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBJIeHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TI0
dbopmysam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHS MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpynna (b-rpynma)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckux osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YHCIIO dJISKTPOHOB
U PaCTpEIeICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIHMH
BEIIIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON NEeATeIbHOCTH — aHaJH3
W CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEeaKIuil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHE, MOJICIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYCHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCIOPOJa), MNPUTOTOBIICHUIO
PACTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJE€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIbIO HHIUKATOPOB
(;rakMmyc, heHondTaienH, METUIIOPAHXK U IPYTHE).

K xoHIy 00ydeHus B 9 kJjiacce npeaIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTMOH, aHHWOH, NPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYecKasi CBSI3b, TEIIOBOU 3(PdeKT
peakuuu, MOJb, MOJSIpHBIM  00BEM,  pPacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHUYECKOe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeeiabHO OMyCTUMAast
xoHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmysiaM, BUA XUMUYECKOH
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci [lepuomndeckoro 3akoHa J[. U. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pazinuaTh MOHATHUS «rjaBHas mnoarpynna (A-rpynmna)» U «mnodouyHas
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME MEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »dJIeMeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYyAOH H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXe TMpaBWwia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOIINE  KAYECTBEHHBI  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIH M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoanuyecTBO 4YacoB
Ne HanmenoBanmue pa3jiesioB u DuiekTpoHHbIE (HU(POBDbIE)
KonTpoabubie IpakTnyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
Paznen 1.1lepBoHavyanbHble XUMHYECKHE IOHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [JOK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢c

yenoBeKa

12 BemectBa 1 xumnueckue 15 1 bu6nmoreka [IOK

) peaKiuu https://m.edsoo.ru/7t41837¢c

Hroro no pazneny 20

Pasjnen 2.BaxHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
1 Boznyx. Kucnopoa. Ilonstue 6 bu6muoreka [JOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonstue o kuciorax 2 | bub6anoreka LIOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. Pacteopsl. [lonsitue 06 5 | | bubmuoreka [JOK

’ OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 | 1 bubmuoreka [IOK

' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux djemeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumunueckasi cBsi3b. OKHCJIAUTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuH




Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema

but6mmoreka [IOK

3.1 7
XUMHUYECKHX 3eMeHToB /l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHUCIATEILHO- 8 bubmmorexa HOK
’ https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUN
Wroro no pazneny 15 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
bubmnoreka IIOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




9 KVIACC

KonunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposrbie)
Ne i/mt P KoHTpoJbHBI IIpakTHYeckue p
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
e padoThbl padoThI
pecypchl
Paznen 1.BeniecTBO 1 XUMHYECKHE PeaKIIUU
. bu6mmoreka [IOK
[ToBTOpeHue u yrnyOneHue 3HaHUN
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca 6
bu6mmoreka [IOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakuuit 6
bubmuorexa [JOK
DNEeKTpOoNIUTHYECKAs! AUCCOLMALIUS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XHUMHUYECKHE PEAKIIUU B PACTBOPAX 6
Hroro no paszueny 17
Pa3nes 2.HemeTanibl 1 UX cOeAMHEHUS
bu6mmoreka [IOK
OO11ast xapaKTepUCTHKa XUMUYECKHX
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmnsl. ["anorenst 6
OO11ast xapaKTepUCTHKa XUMUYECKHX bubnnoreka [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/7f41a63
COCOIUHEHUS 6
OO1m1ast xapaKTepuCTHKa XUMUYECKHX bubnnorexka [JOK
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCIUHECHUA

6




OO01mmas xapaKTepruCcTUKa XUMUIECKUX

bu6mmoreka [IOK

24 anemeHToB IVA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHUN U UX COCTUHEHUS 6
Hroro no pazneny 25
Pazjnen 3.MeTauiibl 4 UX COeIUHEHUS
bubmuorexa [JOK
3.1 OO61ue cBoiicTBa METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmorexa [IOK
3.2 Baxxneiiine MeTamibl U UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pasznen 4. Xumus u okpy:xaomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa u Marepuaisl B JKU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no paszneny 3
bu6mmoreka [JOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 A KJIACC 1ID 3021573 Xaraamaxxusaa Hagexxna OBanecoBHa

KosunvecTBO 4acoB JJIeKTPOHHBbIE
JlaTa
Ne uudgposbie
Tema ypoka KontpoJsbnbie | IIpakTnyeckue | H3Y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI b
pecypcsl
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU
bu6mmoreka [IOK
1 yesoBeka. Tena u BemecTna. 1 02.09
https://m.edsoo.ru/ff0d210c
Nucrpykrax no Th.
b K
2 Ilonstue o MeTonax MO3HAHUS B XUMHUU 1 04.09 nomorexa 11O
https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padbora Ne 1 «IIpasuiia

3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 09.09 bubnuorexa [JOK
oOpariieHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
obopynosanuem». MuctpykTax no Th.

4 Yucreie BemecTBa 1 cMecu. CiocoObl | 11.09 bu6mmoreka [IOK
paszaenenus cMecen ' https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

. bubnuotexa [JOK
5 «Pa3nenenue cmecell (Ha npumepe 1 1 16.09
. https://m.edsoo.ru/ff0d28c8
OYUCTKH MOBApEHHOM COJIN)»
b K

6 ATOMBI 1 MOJIEKYJIBI 1 18.09 nomorexa [0

https://m.edsoo.ru/ff0d2a6c¢

7 XUMHYECKUE DJIEMEHTBI. 3HAKH 1 23.09 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

b K

8 [IpocTsle U ClOXKHBIE BENIECTBA 1 25.09 nomorexa [0

https://m.edsoo.ru/ff0d2a6c¢




bubmuorexa [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 30.09
YIp Y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BanentHocTh 02.10 bubmoreia HOK
pMyTIa. ' https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. 07.10 bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca ' https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10J1s1 XUMAYECKOIO 09.10 bubmuorexa [JOK
3JIEMEHTA B COCIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Moib. 14.10 bubmuorexa [JOK
MonsipHas macca ' https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUMHUYECKUE SABICHUS. 16.10 bubnuorexa [JOK
XuMHYECKask peaKius ) https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS 21.10 bubnnorexa [HOK
XUMHYECKUX PEAKIINNI ' https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MacChl BEIIECTB. 23.10 bubnmnorexa [JOK
XHWMHYECKUE YPAaBHEHHUS ' https://m.edsoo.ru/ff0d3b88
Brrunciienus komyecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKUX 06.11 bubmorexa LOK
HHeCTBa To yp ' https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukamus xuMHU4ecKux peakiui
18 (coez[HHq;HH;I a3JI0’KEHUS ’ 11.11 Bubmzorexa LIOK
P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 10K
noImoTeKa
19 sHIMKIIoneaucT. O0o0IeHne u 13.11
B A o https://m.edsoo.ru/ff0d40c4
cUcTeMaTHu3aIys 3HaHUI
b K
20 KonrtponsHas padora Nel no reme 18.11 nommorexa [0

https://m.edsoo.ru/ff0d4290




«BermiecTBa U XUMUYECKHE PEAKLIUI)

Bo3nyx — cMech razos. Coctas

bu6 e OK
21 Bo3ayxa. Kucimoposn — sneMeHT u 20.11 nbmmorexa L
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
du3nYeCcKre U XMMHUYECKHE CBOMCTBA
bubmuoreka [JOK
22 KHCJIOpoJia (peaKIuu OKUCICHUS, 25.11
https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOslI MoTy4eHus KUCI0po/ia B
bu6mmoreka [IOK
23 71a00paTOPUH U MMPOMBIIIIICHHOCTH. 27.11
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuu, MOHSITHE O 02.12 bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U ' https://m.edsoo.ru/ff0d4790
SHJIOTEPMUUYECKUX PEAKIUAX
TormBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3AyXa, CIIOCOOBI €ro 04.12 bubmorexa HOK
p Ayxa, ' https://m.edsoo.ru/ff0d4cda
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
bu6mmoreka [IOK
26 «Ilonyyenue u cobupanue KUCIOpo/a, 09.12
. https://m.edsoo.ru/ff0d4aec?2
W3Yy4YEHHUE €ro CBOMCTB)
7 Bonopon — anemeHT u nipoctoe 1112 bubnuoreka [IOK
BenecTBo. Haxoxmenune B mpupose ' https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKkre 1 XMMUYECKHe CBOMCTBA 16.13 bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopona ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 [ToHsITHE O KHUCIIOTAX U COMSAX 18.12
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHusT BOAOPO/Ia B 53.12 bubnmnoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[Tpaktuyeckas padora Ne 4 o Teme

bu6mmoreka [JOK
31 «ITonyyenne u cobupanue BoAOpoIa 25.12
JTYHCHHE 11 CODMPARHE BOOPOA, hitps://m.edsoo.ru/ff0d4f42
M3YyUYEHHUE €ro CBOMCTBY»

1 Mosipablii 00bEM ra3oB. 3aK0H 30.12 bubnnoreka [HOK
ABoraapo ) https://m.edsoo.ru/ff0d542¢e
Brruucnenus o0béMa, Koau4yecTBa

bu6mmoreka [IOK
33 BEIIIECTBA rasa Mo ero u3BECTHOMY 13.01
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brruucienust 00bEMOB ra3oB 1o
bu6mmoreka [IOK
34 YPpaBHEHHUIO pPEAKLIMK Ha OCHOBE 3aKOHA 15.01
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B

35 duznuecKre 1 XMMUYECKHE CBOMCTBA 20.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 22,01 bubnuorexa [JOK
HHJIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie

P P n bubmuoreka [JOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas 27.01
https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBiieHrE PacCTBOPOB C
.. o o bubmorexa [JOK
38 onpeneaEHHON MacCOBOM J0JIei 29.01
. https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY.
Nucrpykrax no Th.

39 KonTponbhas padota Ne2 o teme 03.02 bubnuorexa [IOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KiaccupUKaIs, 05.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e

41 ITonyuyenue u XMMHUYECKUE CBOMCTBA 10.02 bubnuorexa [IOK




KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHUJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, 12.02 bubnunoreka [HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XMMUYECKHE CBOMCTBA 17.02 bubmmoreka [JOK
OCHOBaHUM ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, 19.02 bubmuorexa [JOK
HOMEHKJaTypa ' https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XMMHU4YECKHE CBOMCTBA 24.02 bubnuorexa [IOK
KUCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA,
(cp ) b bubmuorexa [JOK
46 CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE 26.02
. https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 03.03 bubnunorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIMHEHMI»
43 I'eneTnueckas cBsI3b MEXKIy Kilaccamu 05.03 bubnmnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN ) https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHU! 10.03 Omaotexa O
https://m.edsoo.ru/00ad9cb2
KonTtponbHast pabota Ne3 o reme
" bubnuoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 12.03
o https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
bu6mmoreka [JOK
51 XUMHUYECKUX 31eMEHTOB. [loHsTHE O 17.03

rpymnmnax CXOAHbIX 3JIEMCHTOB

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




[Tepuoanueckuii 3aKOH U

bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XUMHYECKUX 19.03 1
https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
bu6mmoreka [IOK
53 Ilepuoasl, TpynIbl, IOATPYIIIEL 24.03
PHOARL TPY APy https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCcTaB aTOMHBIX 26.03 bubnunoreka [HOK
saep. M3oTonsl ) https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 00010UeK
. bubmuorexa [JOK
55 aToMoB 3J5ieMeHTOB [lepuoauyeckoit 07.04
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B 09.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menpeneena
3nayenue [leproanueckoro 3akoHa s
57 pa3BuTHA Hayku U npaktuku. J[. 1. 14.04 bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJAroT U ) https://m.edsoo.ru/00ada96e
TpaKIaHUH
PeszepBHbIil ypok. O600ICHHE 1
58 CHCTEMaTHSZpI/ISI 3HAHUH / 16.04 bubmorexa LIOK
. . ) https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas pabora Ne4 o reme
59 «Ctpoenue atoma. XuMHUUYECKas CBS3bY» 21.04 bubmorexa LOK
POCHIE aToN. ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 23.04 bubnuorexa [JOK
XUMHUYECKHUX BIIEMEHTOB ' https://m.edsoo.ru/00adaab8
b K
61 HMonHas xumuieckas CBS3b 28.04 nosmorexa LO

https://m.edsoo.ru/00adac34




2 KoBanenTHas nonsipHas XuMH4ecKas | 30.04 bubnunoreka [HOK
CBSI3b ’ https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKast | 05.05 bubnunoreka [HOK
CBSI3b ’ https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 07.05 bubmoreka LOK
https://m.edsoo.ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | 12.05 bubnuorexa [JOK
peaKkuuu ’ https://m.edsoo.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 14.05 Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001IEHIE 1
P P EH bubmuorexa [JOK
67 cHCTeMaTHu3alus 3HaHUH 110 TEME 1 19.05
https://m.edsoo.ru/00ad9cb2
«CTtpoenne atoMa. XUMHUUYECKas! CBS3hY
68 PesepBHrlit ypok. O6o01ienue u 1 21.05 bubnnoreka [JOK
cucTeMaTH3alis 3HaHUH ) https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




8 b KJIACC 1D 3021573 JIrvo60Bbr AmoroBaa Capadamsin

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3y4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI !
pecypchl
[Ipenmer xumuu. Ponp XumMuu B :KU3HU
bubmuorexa [JOK
1 yesoBeka. Tena u BemecTna. 1 02.09
https://m.edsoo.ru/ff0d210c
Nucrpykrax no Th.
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 05.09 Bubmzorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | 1 09.09 bubnnoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
o0opynoBanuem». Uuctpykrax no Th.

4 Uucteie BemecTBa U cMech. CIocoObl | 12.09 bu6mmoreka [JOK
pasIeNeHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paGora Ne 2

N bubmuorexa [JOK
5 «Pa3nenenue cMeceil (Ha npumepe 1 1 16.09
N https://m.edsoo.ru/ff0d28c8
OYUCTKU OBApEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 19.09 bubmorexa [TOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKUE DJIEMEHTBL. SHAKU 1 23.09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U COXKHBIE BENIECTBA 1 26.09 bubmorexa [TOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 30.09 bubnuotexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 Xumuueckas ¢popmyia. BajeHTHOCTh 03.10
Popwy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMECHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. 07.10 bubmuorexa [JOK
OTHOCHTENBHAS MOJIEKYJIAPHAS Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMHAYECKOr0 10.10 bubnuorexa [JOK
3JIEMEHTA B COeJUHECHUN ’ https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 14.10 bu6mmoreka [IOK
MonsipHas macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. 17.10 bu6mmoreka [IOK
XuMHY€ECKask peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS 21.10 bubnuoreka [IOK
XUMHYECKUX PEAKIIMNI ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 24.10 bubnunorexa [JOK
XHWMHYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brrunciienus komyecTBa, MacChl
17 BEIIECTBA I10 YPaBHEHUSAM XUMHUYECKUX 07.11 bubmorexa LOK
HHECTEA TO YP ' https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukarus xuMru4ecKux peakiui
18 (coe I/IH(I;HI/IH a3JI0’KEHUS ’ 11.11 bubmorexa HOK
A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 10K
nOIroTeKa
19 sHIMKIoneaucT. O6o0IeHne u 14.11
B A o https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHui
20 KonTponbnas padora Nel mo teme 1811 bubnnorexa [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bu6mmoreka [JOK

21 .K — 21.11
Bosyxa. BHEITOPOAL ™= SIEMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMHUYECKHE CBOMCTBA
22 KHUCJIOpoJia (peaKuy OKUCICHUS 25.11 bubmorexa LOK
POAa Ipeaitt : ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcumgax
CriocoOslI MoTy4eHHs KUCI0po/ia B
bu6mmoreka [IOK
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 28.11
https://m.edsoo.ru/ff0d497a
[IpumeHeHnune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O 02.12 bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U ' https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, yroiab U MeTaH).
bubmuorexa [JOK
25 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro 05.12
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITony4yenue u coOupaHue KHCIOpoaa 09.12 bubmorexa HOK
Y . P poAd, ' https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOMCTB)
7 Bonxopon — aneMeHT u mpocToe 12.15 bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKUE CBOMCTBA 16.12 bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
b K
29 [ToHsiTHE O KHUCIIOTAX U COMSAX 19.12 nommorexa HO
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHusT BOAOPO/Ia B 53.12 bubmuotexa [JOK
nabopaTtopuu ' https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme 26.12 bubnuotexa [JOK




«ITonydyenne u coOupanue BOJAOPOIA,
HU3y4YEHUE €r0 CBOMCTB

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

Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32 30.12
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucnenus 00béMa, KoaudecTra
bubmuoreka [JOK
33 BEIIIECTBA rasza Mo ero u3BECTHOMY 13.01
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
bu6mmoreka [IOK
34 YPpaBHEHHUIO peaKLIMK Ha OCHOBE 3aKOHA 16.01
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOuU3nIeCcKre 1 XUMHUYECKUE CBOMCTBA 20.01 bu6mmoreka [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 23.01 bubmuorexa [JOK
HHJIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacblieHHbie
37 u HeHaCBIpeHHI)IS acTBOpBI. MaccoBas 27.01 bubmorexa LOK
B PacTBopaL ' https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroToBiieHne pacTBOpOB €
38 onpeeaEHHON MacCOBOU J0JIei 30.01 bubmiorexa LOK
pedl . A ) https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY.
Nucrpykrax no Th.
39 KonTponbhas padora Ne2 o teme 03.02 bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCUpUKaIIUs, 06.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
I N
A1 OJIy4eHHE U XUMHUYECKHUE CBOMCTBA 10.05 bubnnorexa [JOK

KHCJIOTHBIX, OCHOBHBIX H aM(bOTCpHBIX

https://m.edsoo.ru/ff0d664e




OKCHUJI0B

42 OcHoBaHusI: cOCTaB, Ki1accuUKaIus, 13.02 bubmmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA 17.02 bubmumoreka [IOK
OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, 20.02 bubmuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XMMHU4ECKHE CBOMCTBA 24.02 bubnuoreka [IOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,
(cp ) P bubmuorexa [JOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE 27.02
. https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 337a4 110 TEME 03.03 bubnnoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu 06.03 bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN ) https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0600611eHre U crucTeMaTu3alys 3HaHu! 10.03
- H https://m.edsoo.ru/00ad9cb2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPraHUYECKUX 13.03 bubmorexa LOK
o p ) https://m.edsoo.ru/00ad9¢ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHUYECKUX 3IeMeHTOB. [loHsATHE O 17.03 bubmorexa [IOK
) ' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AIEMEHTOB
. bubnmoreka [JOK
52 [lepuonnueckuii 3aKoH 1 20.03 1

https://m.edsoo.ru/00ada52c




HepI/IOI[I/I‘-IGCKaSI CUCTEMA XUMHNUYCCKUX
anemeHToB /1. . Menaeneena

bu6mmoreka [IOK
53 [Tepuo 0 24.03
PHODL, TPYIHIEL, TOATPYIITLL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 27.03 bubnunoreka [HOK
saep. M3oTonsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB lleproanueckoit 07.04
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 10.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. 1. 14.04 bubnnoreka [JOK
MenpeneeB — y4€HBIN, IEJArOT U ) https://m.edsoo.ru/00ada96e
TpaKIaHUH
PesepBHrlit ypok. O6o01ieHne u
P P . bubmorexa [JOK
58 CUCTEMaTH3aIUs 3HAHUH / 17.04
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas pabora Ne4 o reme
59 «Ctpoenue atoma. XUMHUUYECKas CBS3b» 21.04 bubmorexa LOK
POCHHE aTOM. ' https://m.eds00.ru/00adb486
/ Becepoccuiickast mpoBepodHas paboTa
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 24.04 bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
61 HNonnas xumMuueckas cBs3b 28.04 nbsmorexa I
https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHasi XUMHYECKas 05.05 bubnuoreka [IOK




CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENoOsIpHAs XUMHUYECKas | 08.05 bubmmoreka [JOK
CBSI3b ’ https://m.edsoo.ru/00adaab8
b K
64 CreneHb OKUCIECHUS 1 12.05 nbmroTexa LO
https://m.edsoo.ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | 15.05 bubmuorexa [JOK
peaknuu ' https://m.edsoo.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 19.05 Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001IEHIE 1
P 7P EH bubmuorexa [JOK
67 CHCTEMATHU3alMs 3HAHUH 10 TEME 1 22.05
https://m.edsoo.ru/00ad9cb2
«CTtpoenne atoMa. XUMHUUYECKas! CBS3hY
68 PesepBHrliit ypok. O6o0mienue u 1 26.05 bubnuorexa [JOK
cucTeMaTH3alus 3HaHUH ) https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




8 B KVIACC 1ID 3021573 JI1060Bh AILIOTOBHA

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3y4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI !
pecypchl
[Ipenmer xumuu. Ponp XumMuu B :KU3HU
bubmuorexa [JOK
1 yesoBeka. Tena u BemecTna. 1 02.09
https://m.edsoo.ru/ff0d210c
Nucrpykrax no Th.
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 05.09 Bubmzorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | 1 09.09 bubnnoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
o0opynoBanuem». Uuctpykrax no Th.

4 Uucteie BemecTBa U cMech. CIocoObl | 12.09 bu6mmoreka [JOK
pasIeNeHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paGora Ne 2

N bubmuorexa [JOK
5 «Pa3nenenue cMeceil (Ha npumepe 1 1 16.09
N https://m.edsoo.ru/ff0d28c8
OYUCTKU OBApEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 19.09 bubmorexa [TOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKUE DJIEMEHTBL. SHAKU 1 23.09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U COXKHBIE BENIECTBA 1 26.09 bubmorexa [TOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 30.09 bubnuotexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 Xumuueckas ¢popmyia. BajeHTHOCTh 03.10
Popwy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMECHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. 07.10 bubmuorexa [JOK
OTHOCHTENBHAS MOJIEKYJIAPHAS Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMHAYECKOr0 10.10 bubnuorexa [JOK
3JIEMEHTA B COeJUHECHUN ’ https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 14.10 bu6mmoreka [IOK
MonsipHas macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. 17.10 bu6mmoreka [IOK
XuMHY€ECKask peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS 21.10 bubnuoreka [IOK
XUMHYECKUX PEAKIIMNI ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 24.10 bubnunorexa [JOK
XHWMHYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brrunciienus komuecTBa, MacChl
17 BEIIECTBA I10 YPaBHEHUSAM XUMHUYECKUX 07.11 bubmorexa LOK
HHECTEA TO YP ' https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukarus xuMru4ecKux peakiui
18 (coe I/IH(I;HI/IH a3JI0’KEHUS ’ 11.11 bubmorexa HOK
A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 10K
nOIroTeKa
19 sHIMKIoneaucT. O6o0IeHne u 14.11
B A o https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHui
20 KonTponbnas padora Nel mo teme 1811 bubnnorexa [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bu6mmoreka [JOK

21 .K — 21.11
Bosyxa. BHEITOPOAL ™= SIEMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMHUYECKHE CBOMCTBA
22 KHUCJIOpoJia (peaKuy OKUCICHUS 25.11 bubmorexa LOK
POAa Ipeaitt : ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcumgax
CriocoOslI MoTy4eHHs KUCI0po/ia B
bu6mmoreka [IOK
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 28.11
https://m.edsoo.ru/ff0d497a
[IpumeHeHnune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O 02.12 bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U ' https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, yroiab U MeTaH).
bubmuorexa [JOK
25 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro 05.12
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITony4yenue u coOupaHue KHCIOpoaa 09.12 bubmorexa HOK
Y . P poAd, ' https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOMCTB)
7 Bonxopon — aneMeHT u mpocToe 12.15 bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKUE CBOMCTBA 16.12 bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
b K
29 [ToHsiTHE O KHUCIIOTAX U COMSAX 19.12 nommorexa HO
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHusT BOAOPO/Ia B 53.12 bubmuotexa [JOK
nabopaTtopuu ' https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme 26.12 bubnuotexa [JOK




«ITonydyenne u coOupanue BOJAOPOIA,
HU3y4YEHUE €r0 CBOMCTB

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

Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32 30.12
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucnenus 00béMa, KoaudecTra
bubmuoreka [JOK
33 BEIIIECTBA rasza Mo ero u3BECTHOMY 13.01
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
bu6mmoreka [IOK
34 YPpaBHEHHUIO peaKLIMK Ha OCHOBE 3aKOHA 16.01
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOuU3nIeCcKre 1 XUMHUYECKUE CBOMCTBA 20.01 bu6mmoreka [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 23.01 bubmuorexa [JOK
HHJIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacblieHHbie
37 u HeHaCBIpeHHI)IS acTBOpBI. MaccoBas 27.01 bubmorexa LOK
B PacTBopaL ' https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroToBiieHne pacTBOpOB €
38 onpeeaEHHON MacCOBOU J0JIei 30.01 bubmiorexa LOK
pedl . A ) https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY.
Nucrpykrax no Th.
39 KonTponbhas padora Ne2 o teme 03.02 bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCUpUKaIIUs, 06.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
I N
A1 OJIy4eHHE U XUMHUYECKHUE CBOMCTBA 10.05 bubnnorexa [JOK

KHCJIOTHBIX, OCHOBHBIX H aM(bOTCpHBIX

https://m.edsoo.ru/ff0d664e




OKCHUJI0B

42 OcHoBaHusI: cOCTaB, Ki1accuUKaIus, 13.02 bubmmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA 17.02 bubmumoreka [IOK
OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, 20.02 bubmuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XMMHU4ECKHE CBOMCTBA 24.02 bubnuoreka [IOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,
(cp ) P bubmuorexa [JOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE 27.02
. https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 337a4 110 TEME 03.03 bubnnoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu 06.03 bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN ) https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0600611eHre U crucTeMaTu3alys 3HaHu! 10.03
- H https://m.edsoo.ru/00ad9cb2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPraHUYECKUX 13.03 bubmorexa LOK
o p ) https://m.edsoo.ru/00ad9¢ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHUYECKUX 3IeMeHTOB. [loHsATHE O 17.03 bubmorexa [IOK
) ' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AIEMEHTOB
. bubnmoreka [JOK
52 [lepuonnueckuii 3aKoH 1 20.03 1

https://m.edsoo.ru/00ada52c




HepI/IOI[I/I‘-IGCKaSI CUCTEMA XUMHNUYCCKUX
anemeHToB /1. . Menaeneena

bu6mmoreka [IOK
53 [Tepuo 0 24.03
PHODL, TPYIHIEL, TOATPYIITLL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 27.03 bubnunoreka [HOK
saep. M3oTonsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB lleproanueckoit 07.04
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 10.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. 1. 14.04 bubnnoreka [JOK
MenpeneeB — y4€HBIN, IEJArOT U ) https://m.edsoo.ru/00ada96e
TpaKIaHUH
PesepBHrlit ypok. O6o01ieHne u
P P . bubmorexa [JOK
58 CUCTEMaTH3aIUs 3HAHUH / 17.04
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas pabora Ne4 o reme
59 «Ctpoenue atoma. XUMHUUYECKas CBS3b» 21.04 bubmorexa LOK
POCHHE aTOM. ' https://m.eds00.ru/00adb486
/ Becepoccuiickast mpoBepodHas paboTa
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 24.04 bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
61 HNonnas xumMuueckas cBs3b 28.04 nbsmorexa I
https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHasi XUMHYECKas 05.05 bubnuoreka [IOK




CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENoOsIpHAs XUMHUYECKas | 08.05 bubmmoreka [JOK
CBSI3b ’ https://m.edsoo.ru/00adaab8
b K
64 CreneHb OKUCIECHUS 1 12.05 nbmroTexa LO
https://m.edsoo.ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | 15.05 bubmuorexa [JOK
peaknuu ' https://m.edsoo.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 19.05 Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001IEHIE 1
P 7P EH bubmuorexa [JOK
67 CHCTEMATHU3alMs 3HAHUH 10 TEME 1 22.05
https://m.edsoo.ru/00ad9cb2
«CTtpoenne atoMa. XUMHUUYECKas! CBS3hY
68 PesepBHrliit ypok. O6o0mienue u 1 26.05 bubnuorexa [JOK
cucTeMaTH3alus 3HaHUH ) https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




ST KJIACC 1ID 3021573 Xataamamxuaa Hagexaa OBanecoBHa

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka Konrpoubnbie | IlpakTuyeckue | H3YUECHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI !
pecypchl
IIpenmer xumuu. Pone XuMuu B KU3HU
bubmuorexa [JOK
1 yenoBeka. Tena u BemecTsa. 1 02.09
https://m.edsoo.ru/ff0d210c
Nuctpykrax no Th.
2 ITongarue o MeToIax MO3HAHUSI B XUMUU 1 04.09 Bubmzorexa LIOK
https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a0OpaTOpUH U IPUEMBI | 1 09.09 bubnnoreka [JOK
oOparteHus ¢ 1a00paTopHBIM ' https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Mucrpykrax no Th.

4 YucTteie BemecTBa U cMecH. CnocoOb! | 11.09 bu6mmoreka [JOK
paseNneHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2

N bubmuorexa [JOK
5 «Pa3nenenue cmeceil (Ha npumepe 1 1 16.09
N https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIM)»

6 ATOMBI U MOJIEKYJIbI 1 18.09 bubmorexa [TOK

https://m.edsoo.ru/ff0d2a6c

7 XuMudeckye dJIEMEHTRI. 3HAKU 1 23.09 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BENIECTBA 1 25.09 Bubmzorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 30.09 bubnuotexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK
10 Xumudeckas ¢popmyia. BaneHTHOCTD 02.10
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. 07.10 bubmuorexa [JOK
OTHOCHTENBLHAS MOJIEKYJIAPHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHYECKOrO 09.10 bubnuorexa [JOK
3JIEMEHTAa B COeIUHEHUU ’ https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecrBa. MoJib. 14.10 bu6mmoreka [IOK
MomnspHas macca ' https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBICHHUS. 16.10 bu6mmoreka [IOK
XumMuyeckas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yCIIOBHsI IPOTEKAHHUS 21.10 bubnuoreka [IOK
XUMHYECKUX PEaKIMA ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 23.10 bubnunorexa [JOK
XHWMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruucnenus: koiuuecTBa, MacChl
17 BEILIECTBA 10 YPAaBHEHUSIM XUMHUYECKUX 06.11 bubmorexa LOK
HHECTBEA To YP ' https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinuit
18 (coenMHEHUs, PA3NOKECHUS 11.11 bubmorexa HOK
A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
nOIMOTEKA
19 sHIKIOoNeauCT. O000IIeHNe U 13.11
B A o https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIvs 3HaHUI
20 KonTponbnas padorta Nel o teme 1811 bubnnorexa [JOK

«BemecTBa 1 XUMHYECKHE PCaKkum»

https://m.edsoo.ru/ff0d4290




Bo3agyx — cMmech razos. Cocras

bu6mmoreka [JOK

21 o3nyxa. Kucimopon — aneme 20.11
BO3Lyxa. RHACTOPOA ~— SJCMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyecKne 1 XMMUYECKUE CBOMCTBA
22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS 25.11 bubmorexa LOK
posa tpeatt ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObI noty4eHust KUCIopo/ia B
bu6mmoreka [IOK
23 71a00paTOPUH U TPOMBIIIIICHHOCTH. 27.11
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 02.12 bubnnoreka [JOK
TEPMOXUMUYECKOM YPaBHEHUH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIIUIX
TomnuBo (He(Th, Yroiab U METaH).
bubmuorexa [JOK
25 3arpsizHeHue BO3/ayXa, CIOCOObI €ro 04.12
https://m.edsoo.ru/ff0d4c4a
MpEeA0TBpALEHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[Tonyuyenue u coOupanue KUCIOpoIa 09.12 bubmorexa HOK
y . P PO, ' https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB»
7 Bonopoa — s5ieMeHT U pocroe 11.15 bubnnoreka [JOK
BelecTBo. Haxoxnenue B mpupojae ' https://m.edsoo.ru/ff0d4dd0
73 ®du3znvecKue U XMMUYECKUE CBOMCTBA 16.12 bu6mmoreka [IOK
Bosopoa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX U COJISIX 18.12 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI TToTy4YeHust BOAOPO/Ia B 53.12 bubmuotexa [JOK
nabopaTtopuun ' https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o Teme 25.12 bubnuotexa [JOK




«ITonyuyenue u coOupanue BOAOPO/A,
W3y4YEHHUE E€r0 CBOMCTB)

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

MoutsipabIii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32 30.12
ABoranpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoIu4ecTBa
bubmuoreka [JOK
33 BEIIIECTBA r'a3a MO €ro U3BECTHOMY 13.01
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruucnenus 00bEMOB ra3oB 1Mo
bu6mmoreka [IOK
34 YPaBHEHUIO peaKLIMKU Ha OCHOBE 3aKOHA 15.01
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 DduU3nYeCcKue U XMMUYECKUE CBOMCTBA 20.01 bu6mmoreka [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lousarue 00 22,01 bubmuorexa [JOK
AHAUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbIe
37 Hu HeHaCBIpeHHBIZ acTBOpbl. MaccoBast 27.01 bubmorexa LOK
» PacTBOPEL. ' https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
«IIpuroToBneHue pacTBOPOB C
38 onpeIeIEHHON MacCOBOM JT0JIeH 29.01 bubmiorexa LOK
pedl . A ) https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY.
HNucrpykrax o Th.
39 KonTponbnas padota Ne2 o teme 03.02 bubnuoreka [IOK
«Kucnopoa. Bogopon. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKAIIUS, 05.02 bu6mmoreka [JOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d664e
I N
A1 OJIy4eHHE U XUMHYECKUE CBOMCTBA 10.05 bubnnorexa [JOK

KHUCJIIOTHBIX, OCHOBHBIX U aM(I)OTepHLIX

https://m.edsoo.ru/ff0d664e




OKCHJO0B

42 OcHoBaHus: cOCTaB, Kinaccupuxams, 12.02 bubmmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOWCTBA 17.02 bubmumoreka [IOK
OCHOBAHMI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, 19.02 bubmuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 Ilonmyyenue u XMUMUYECKUE CBOMCTBA 24.02 bubnuoreka [IOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bubmuorexa [JOK
46 CIOCOOBI OTYUYEHUS, XUMUYECKHE 26.02
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 03.03 bubnnoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
43 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU 05.03 bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN ) https://m.edsoo.ru/00ad9a50
. b K
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 10.03 n6mmorexa 1O
https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
" bubnmnorexa [JOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX 12.03
on https://m.edsoo.ru/00ad9¢ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAITUU Eub OK
51 XMMHYECKUX 31eMEHTOB. [lonsATHE O 17.03 nosmorexa L
https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
. b K
52 [lepnonnueckuii 3aKoH U 19.03 n6mmorexa 1O

https://m.edsoo.ru/00ada52c




HepI/IOI[I/I‘IeCKaSI CUCTEMA XUMHNYCCKUX
anemenToB /I. 1. Menaeneera

bu6mmoreka [IOK
53 [Tepuo 0 24.03
PHOBL, TPYTHIBL, TIOATPYIIIET https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 26.03 bubnunoreka [HOK
anep. N3oTomsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
. bu6mmoreka [IOK
55 aToOMOB 3JIeMeHTOB [leproanyeckoi 07.04
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €r0 MOJI0KEHUIO B 09.04 bubnnoreka [JOK
ITepronnueckon cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauueckoro 3akoHa s
57 pa3sBUTHSA HAyKU U npakTuku. []. 1. 14.04 bubnnoreka [JOK
MenpeneeB — y4€HbIN, MI€IArOT U ' https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBHbIit ypok. O6001IeHNEe U
P P . bubmorexa [JOK
58 CUCTEeMAaTH3aIHsl 3HAHHH / 16.04
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
Konrtponsnas pabora Ne4 o reme
59 «Crtpoenue atoMa. XUMHUYECKas CBA3bY 21.04 bubmorexa LOK
POCHHE aTOMA. ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIEKTPOOTPULIATETLHOCTh aTOMOB 23.04 bubnuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
61 Honnas xumuueckas CBs3b 28.04 nbsmorexa I
https://m.edsoo.ru/00adac34
62 KoBanentnas nonspHas XuMU4ecKas 30.04 bubnuorexa [IOK




CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HENOsIpHAs XMMUYECKast | 05.05 bubmmoreka [JOK
CBSI3b ’ https://m.edsoo.ru/00adaab8
b K
64 CTelneHs OKUCIIEHUS 1 07.05 nbmroTexa LO
https://m.edsoo.ru/00adae28
65 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC | 12.05 bubmuorexa [JOK
peakuuu ' https://m.edsoo.ru/00adb076
66 OKHUCINUTENIN U BOCCTAHOBUTEIH 1 14.05 Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
PesepBublil ypok. O0001mIEHHE U
P 7P 111 bubmuorexa [JOK
67 CHUCTEMAaTH3al A 3HAHUH 10 TEME 1 19.05
https://m.edsoo.ru/00ad9cb2
«Ctpoenne atoMa. XMUMHUUYECKAsl CBS3bY
68 PesepBHblii ypok. O6001IeHre U | 21.05 bubnuorexa [JOK
cUCTeMaTH3alusl 3HaHUH ) https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 A KVIACC 1ID 3021573 Xaraamaxxuaa Hanexna OBanecoBHa

KoauyecTBO yacos DJIeKTPOHHbIE
JlaTa

Ne uudgposbie

Tema ypoka Konrpoubnbie | IlpakTHyeckune | H3Y'UCHH
n/n Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI s
pecypcebl

[lepuoanueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 01.09 bu6mmoreka [IOK
XUMHYECKHX 3eMeHTOoB /1. H. ' https://m.edsoo.ru/00adb59e
MenneneeBa. Muctpykrax no Th.
3aKOHOMEPHOCTH B U3MEHECHUH

. bubnuorexa [JOK
2 CBOUCTB XUMHUYECKUX DJIEMEHTOB 1 05.09
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB

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

4 Buner xummuyeckoii CBSI3U M THITBI | 12.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpeHue u yriydieHue 3HaHui 1 1 15.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

6 Knaccudukanus XuMuaecKkux 1 19.09 bu6mmoreka [JOK
PEAKLHI MO pa3IMYHBIM MIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
IToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 22.09 Bubmzorexa LIOK
p ’ ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1 26.09

XUMHYECKOM PCaKun U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC

bubmuorexa [JOK

9 29.09
peakmuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU

10 nccoruanmu. CuibHbBIE U cl1a0ble 03.10 Enbmmorexa IOK
A H ' ' https://m.edsoo.ru/00adcd68
3JIEKTPOIIUTHI

. Bubnmoreka IIOK
11 HNouHble ypaBHEHUS peaKknid 06.10 nosmorexa L
https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOWCTBA KUCIIOT U
. . bubnuorexa [JOK
12 OCHOBAHUH B CBETE MPEACTABICHUU 10.10
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHUYECKHE CBOKWCTBA COJIEH B CBETE BuG LOK
nOINOTEKA
13 [IPEICTABIIEHUNA 00 13.10
pea . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINM
bu6mmoreka [IOK
14 ITonsaTue o ruaponanse coiei 17.10
P hitps://m.edso0.ru/00add9d4
Konrtponsnas pabora Ne2 o reme
15 «IIIEKTPOIINTHYUECKAS TUCCOIIHAIIHS 20.10 Bubmzorexa LIOK
P AMCCOTHATIHA. ' hitps://m.edsoo.ru/00addd12
XUMHUYECKUE PEAKIIUU B PACTBOPAX)

16 O06o0011eHNEe U cUCTeMaTH3aIHs 2410 bubmmorexa [IOK
3HAHUH ) https://m.edsoo.ru/00addbfa
[IpakTuueckas pabora Ne 1.

17 «PelreHune skcrepuMeHTaAILHBIX 07.11 Brbmuorexa IOK

P ' https://m.edsoo.ru/00addecO
3a7a9»
OO0mras XxapakTepucTHKa rajJoreHoOB.
. bubnuorexa [JOK
18 XHUMHUYECKUE CBOMCTBA HA IPUMEPE 10.11
https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTa, 14.11 bu6mmoreka [IOK




XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

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

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonyueHue COJITHOM KUCIIOTHI, 17.11
.. N https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTBY
Beluucnenus no ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX PEaKLUU, €CIIU OOUH U3 21.11
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO01mas xapakTepuCcTUKa 3JIEMEHTOB 4.1 bubnuorexa [JOK
VIA-rpynnsl ) https://m.edsoo.ru/00ade64a
AJTOTpOnTHBIC MOTU(DUKAIIMH CEPHI.
7 Haxoxnenue cepol 1 €€ COeTMHEHU N 28.11 bu6mmoreka [IOK
B IIpUpoae. XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, cTpocHHE, (PU3HUECKUE 0112 bubnuorexa [JOK
Y XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KMCIIOTA,
. bubnuotexa [JOK
25 bu3HYecKre U XUMUYECKUE CBONCTBA, 05.12
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. 08.12 bubnnorexka [JOK
XHUMHYECKOE 3arps3HEHNE ' https://m.edsoo.ru/00adec8a
OKPY’KaoIIeH cpe/ibl COeAUHEHUSIMU
cepbl
7 Brruncienue MaccoBOM JOJIM BRIXOIA 1212 bu6mmorexa [IOK
MPOAYKTa PEAKIUHA ' https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTeprucTHKa 3JIEMEHTOB 15.12 bubnuorexa [JOK




VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoae, GU3nIecKue u
XUMUYECKHUE CBOKCTBA

https://m.edsoo.ru/00adeea6

AMMHuak, ero ¢puznueckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, IIOJIYUCHUE U 19.12
Y https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
bu6mmoreka [IOK
30 «Ilonyuenne ammuaka, U3y4eHue ero 22.12
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gusndeckue u 26.12 bubnuorexa [JOK
XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U CoOJei
aMMOHHSI B KQUeCTBE MUHEPATbHBIX Eub 10K

_ nonInoTexa
32 yaoopenuit. XumMuueckoe 30.12
. https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY KaIOIIEeH cpeibl
COEIMHEHUSIMU a30Ta
®ocdop. Okeua pochopa (V) u
33 (1)00(%)0 pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:31/1(‘163:1(1/16 u 12.01 bubmorexa [TOK
p L ) https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTYUYEHUE
Hcnons3oBanue ¢pocdaToB B KaUECTBE

34 MHUHEpaJIbHBIX YA0OpEHHH. 16.01 bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPeIb ' https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHEeHUE B

35 pu I())I(e g)mnlfiecxl;e U1 XUMHUYECKHUE 19.01 Brbmrorexa IOK

p P ’ ) https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yraeposa, ux pu3ndeckue u 53.01 bubnuotexa [JOK

XUMHYECKHE CBOMCTBA.

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




DKOoJIOrH4YecKre mpoodIeMsbl,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

. bubmuorexa [JOK
37 VYronbHast KucioTa u €€ coiu 26.01 i
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme

38 "IlosrydyeHune yrieKuciioro rasa. 30.01 bubnuoreka [IOK
KauectBennas peaxius Ha kapOOHaT- ' https://m.edsoo.ru/00ae027¢
noH". MUuctpykrax no Th.

[lepBoHavabHBIC TOHATHUS 00
bubmuorexa [JOK
39 OpraHWYECKUX BEIIECTBAX KaK O 02.02
https://m.edsoo.ru/00ac054¢e
COCIMHEHUSX YIJIepoaa
. bu6mmoreka [IOK
40 KpemHuii u ero coequHeHus 06.02 1
https://m.edsoo.ru/00ac080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 09.02 bubnuorexa [JOK
«BaxHenne HeMeTaubl U UX ' https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»

Kontponbnas padota Ne3 no teme Eub OK
. nOIMOTeKA
42 «Baxueiinie HeMeTaIbl U UX 13.02 &
https://m.edsoo.ru/00ae0e18
COCTUHECHUS»
OO0m1as XxapakTeprucTUKa XUMHYECKUX
AJIEMEHTOB — METAJIIOB.

43 Metannuueckas CBSI3b U 16.02 bu6mmorexa [IOK
MeTaJUIMYeCKast KpUCTaJNIMYeCKast ' https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAIIOB. bubnuorex K

44 20.02 Omorexa LO

DNEKTPOXUMHUYECKUH psift

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




HaIPSHKEHUN METaJIOB

OO0mue cnocoObI MOTyYEHUS
MmeTtauioB. CruiaBel. Beruucienus mo

. bu6mmoreka [IOK
45 YpPaBHEHUAM XUMHUYECKUX PEAKIINH, 27.02
https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6mmoreka [IOK
46 [TonsiTHE O KOPPO3UHU METAIIOB 02.03
PP https://m.edsoo.ru/00ael1278
b K
47 [{emounbie METAIITBI 06.03 nomotexa O
https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUIBI HATPUS U 13.03 bubnuorexa [JOK
Kanusa ' https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNIbHBIC METAJIIBI — 16.03 bubmuorexa [JOK
KaJIbIIUA U Mardui ' https://m.edsoo.ru/00aec15e8
bu6 K
50 Baxneiimme coenuHEHNS KaIbIUI 20.03 nomorexa 1O
https://m.edsoo.ru/00ael5e8
O06o01eHre u cucTeMaTu3a
51 HUIHI/I Y CUCTEMaTH3aIHs 23.03
3HAHUHN
57 JKEcTKOCTh BOABI U CIIOCOOKI €& 27.03 bu6mmoreka [JOK
yCTpaHEHUA ' https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKECTKOCTh BOABI U METOJIBI €€ 06.04 bubmmnorexa LIOK
" g s ' https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 AnroMuHUN 10.04 bubmmorexa LIOK
https://m.edsoo.ru/00aelc64
A N
55 MdoTepHbIe CBOMCTBA OKCHIA U 13.04 bubnuorexa [IOK

TUAPOKCH]IA

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




bubmuorexa [JOK

56 Keneso 17.04
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKeJe3a 20.04 bubmmoreka [JOK
(I1) u xxene3a (III) ' https://m.edsoo.ru/00ae35e6
O060011eHNEe U CUCTEeMAaTU3aIHS
58 " B 24.04
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 9KCIIEPUMEHTANIFHBIX 3aa4 10 TeMe 27.04 bubnnoreka [JOK
«Baxueiiie MeTalibl U UX ' https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus no ypaBHEHUsIM
XUMUYECKUX PEaKIUd, ECIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH 04.05 bubnuorexa [IOK
COJIEPKUT IPUMECH. BprunciieHns ' https://m.edsoo.ru/00ae1750
MAacCOBOM JI0JIM BBIXOJA IPOIYKTa
peakiuu
O0600611eHre U crucTeMaTu3anus
61 H\,I H 08.05
3HAHUHN
Konrtponsnas pabora Ne4 o treme
62 «Baxueiinye MeTamibl 1 UX 15.05
COCTMHECHUS
63 BemectBa u Mmarepuaisl B 18.05 bu6mmoreka [JOK
MOBCETHEBHOM KU3HU YETIOBEKA ' https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE 22.05 bubnnoreka [JOK
OKPYXKaroIIeH Cpeabl ' https://m.edsoo.ru/00ae4270
65 Ponws xumum B pemennn 25 05 bubnnorexka [JOK
HKOJIOTHUECKUX MPOoOIIeM ' https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600mIeHNE 1 bubnuotexa [JOK




cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0d0Oa

67 PesepBHblit ypok. O6001IeHre U 1 bubmmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBueiit ypok. O000mIeHNE U | bubnmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68

[Tporpamma peanuzyercs 3a 65 4acos, T.K. 3

qaca BbIITaJIW Ha IIpa3aHHUKH




9 b KJIACC 1ID 3021573 Xaraamamxxusaa Hage:xxaa OBaHecoBHA

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka Konrpoubnbie | IlpakTuyeckue | H3YUECHH
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoThI b
pecypchl

Ilepuognueckuii 3aK0H.

| [Iepnonnueckas cucrema | 01.09 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. ' https://m.edsoo.ru/00adb59e
MenpeneeBa. UuctpykTax o Th.
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1 02.09 bubmorexa [JOK

. ) https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 08.09 bubnnoreka [JOK
HEOPraHNYeCKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapl xumMuueckoil CBSA3U M THIIBI 1 09.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHUE U yrirybaeHue 3HaHUM 1 1 15.09
OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca»

6 Krnaccudukanus XuMruueckux | 16.09 bubnnoreka [JOK
peakuil Mo pa3IuyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 22.09 bubmorexa [IOK
PCAKIHIH. ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKIMIX

g [ToHsATHE O XUMUYECKOM PaBHOBECHH. 1 23.09 bubnuorexa [IOK
@aKTOpHI, BIUSIOIIAE HA CKOPOCTh ' https://m.edsoo.ru/00adc28c




XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

XJiopa

9 29.09
peaknuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN

bubmuoreka [JOK
10 muccouuanuu. CUIbHBIE U Cl1a0bIe 30.09
https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
. bubnuoreka IIOK
11 HonHble ypaBHEHHS peakui 06.10 1
https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
. . bubmuorexa [JOK
12 OCHOBAHUH B CBETE NPEACTABICHUU 07.10
. https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE BuG OK
b noInoTeKa
13 NpeACTaBICHUN 00 13.10 1
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIUAIINKI
bu6mmoreka [JOK
14 ITonsTue o ruApOIU3E COJICH 14.10
P https://m.edsoo.ru/00add9d4
KonTtponbHas pabota Ne2 o reme
15 «ONEKTPOJIMTUYECKasS TUCCOIHAIIMS 20.10 bubmaorexa [JOK
P AMCCOHHATA. ' https://m.edsoo.ru/00addd 12
XHUMUYECKUE PEAKIIMU B PACTBOPAX)

16 O06o011eHne U cucTeMaTu3aIus 51.10 bubmmorexa [IOK
3HAHUH ) https://m.edsoo.ru/00addbfa
ITpakTuyeckast padora Ne 1.

17 «Perrenne pKkcrepuMeHTaJIbLHBIX 10.11 bubmmorexa LIOK

p ' https://m.edsoo.ru/00addecO
3a1a9»
OO6m1ast xapaKTepuCTHKA TajJOTEeHOB.
. bubnuotexa [JOK
18 XHMMHYECKUE CBOMCTBA HA IIPUMEPE 11.11

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




XinopoBogopo. ColisiHast KUCIOTA,

bu6mmoreka [JOK

19 XHUMHYECKHUE CBOMCTBA, IIOJIyUYCHUE, 17.11
y https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonmydenue consTHOM KUCTOTHI 18.11 bubmorexa LOK
Y . N ’ ' https://m.edsoo.ru/00ade348
HU3y4YECHUE €€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX pPEAKIIUU, €CIIU OAUH U3 24.11
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTHUKa SJIEMEHTOB 55 11 bubnuorexa [JOK
VIA-rpymnmsl ' https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.
7 Haxoxnenue cepbl u €€ coeMHeHUH 0112 bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopo, cTpoeHue, pu3nueckue 02.12 bubnuotexa [JOK
Y XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
. bubnuotexa [JOK
25 (bu3nYecKre U XUMUYECKHUE CBONCTBA, 08.12
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 ITOJTyYEHUS CEPHOM KUCIOTHI. 09.12 bubnnorexka [JOK
XHUMHYECKOE 3arps3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKarolleH Cpelibl COEAUHEHUSIMU
cepal
7 Brruncienne MaccoBOM JTOJIH BEIXO4a 15.12 bu6mmorexa [IOK

MPOAYKTA peaKIiH

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




OO1mas XxapaKTepuCTUKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHEeHHE

bu6mmoreka [IOK

28 16.12
B IIpUpoze, GpU3nvecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMHYECKHUE CBOMCTBA, MOJyYEHUE U 22.12 bubmorexa LOK

> HOAY ' https:/m.eds00.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 mo Teme
30 «lTonyuenne ammuaka, u3y4eHHUE €ro 23.12 bubmorexa [JOK
Y Y ' https://m.eds0o.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u 29.12 bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MUHEPATbHBIX Eub OK

. nOIMoTeKa
32 ynoopenuit. XumMuueckoe 30.12 1
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COCIMHEHUSIMU a30Ta
®ocdop. Okeun pochopa (V) u
33 (poc:ll))o pHaH KI/ICJ'I((I))Ta (b(bI/II)BI/I(‘{e)CKI/Ie " 12.01 bubmmorexa [TOK
p L ) https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOTYyUYEHUE
Hcnonb3oBanue ocdaToB B kKauecTBe

34 MUHEpAIbHBIX YI00pEeHU. 13.01 bubnuoreka [IOK
3arpsi3HEeHUE TPUPOTHON CPEAbI ' https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 pu E,Z[C gmnlt){ecxrl)/le U XUMHYECKUE 19.01 Bubmzorexa LIOK

p P ’ ) https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcunsl yraepoja, ux pusudeckue u 20.01 bubnmnorexa [JOK




XUMHYECKHUE CBOMCTBA.
DKOJOTUYECKHE MPOOIEMBI,
CBs3aHHBIE ¢ okcuaoM yrieposa (IV)

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

. bubmuorexa [JOK
37 VYronbHast KUCIO0Ta U €€ COn 26.01 1
https://m.edsoo.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o Teme

18 "[losydyeHne yriekucioro rasa. 27.01 bubmumoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- ' https://m.edsoo.ru/00ae027¢
non". Uucrpykrax no Th.

[TepBoHavasibHBIC TOHATHUS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KaK O 02.02
https://m.edsoo.ru/00ac054¢e
COCIMHEHUSX YIJIepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coenuHeHus 03.02 1
https://m.edsoo.ru/00ac080a
[IpaxTuueckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME 09.02 bubnuotexa [JOK
«BaxHeive HeMeTaIbl U UX ' https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padora Ne3 no teme

. bubnuotexa [JOK
42 «BaxHeire HeMeTaIbl U UX 10.02
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
AJIEMEHTOB — METAJLIOB.

43 Merannuueckas CBSI3b U 16.05 bu6mmorexa [IOK
MeTaJUIn4YecKasl KpUCTaJUInYecKas ' https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB

44 XUMHUUYECKHEe CBOMCTBA METAJLJIOB. 17.02 bubmuorexa [JOK




DNEKTPOXUMUYECKUN P
HaIpsHKEHUN METaJUIOB

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

OO6mmwme crmocoOb! MOTydeHUs
meTaiuioB. CruiaBel. Beruncienus mo

bu6mmoreka [IOK

45 aBHE eCcK CaKIIHi, 24.02
YPABHCHIAM XHMITHCCKHIX peakitit https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJEPKUT
puMecu
bu6 K
46 [TonsATHE O KOPPO3UH METAILIOB 02.03 nommorexa IO
https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 Il{emouHBIC METAILIBI 03.03 nosmorexa I1
https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUAPOKCU/IBI HATPUS U 10.03 bubnuorexa [JOK
Kajausa ' https://m.edsoo.ru/00ae14b2
49 [lenrouHo3eMeNbHBIE METAILIIBI — 16.03 bubnuorexa [JOK
KaJIbIIMA U Maroui ' https://m.edsoo.ru/00aec15e8
b K
50 Baxneiiime coefuHEHNS KaJIbIIH 17.03 nomorexa 1O
https://m.edsoo.ru/00ael5e8
O06o01menre 1 cucTeMaTn3a
51 HVIHI/I M CHCTEMaTH3aIus 23.03
3HAHUU
5 JKEcTKOoCTh BOJBI U CIIOCOORI €€ 24.03 bu6mmoreka [JOK
yCTpaHEHUs ' https://m.edsoo.ru/00ae1886
[TpakTruyeckas pabora Ne 6 o Teme
53 "XECTKOCTH BOABI U METOMBI €€ 06.04 Eubmorexa IIOK
" g g ' https://m.edsoo.ru/00aclae8
yCTpaHESHUS
54 AnmomMuHMH 07.04 bubnmorexa LIOK
https://m.edsoo.ru/00aelc64
AmdoTe € CBOMCTBA OKCH/JIa
55 M(pOTEpHBIC CBOHCTBA OKCHJIA U 13.04 bubnuorexa [IOK

THAPOKCH]IA

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




bubmuorexa [JOK

56 XKeneso 14.04
https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a 20.04 bubmmoreka [JOK
(I1) u xxene3a (1II) ' https://m.edsoo.ru/00ae35e6
O06o001IeHNnEe U CUCTeMaTU3AIUS
58 o a 21.04
3HaHUI
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME 27.04 bubnnoreka [JOK
«Baxueiye MeTalibl ¥ UX ' https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIIUHN, €CIIM OJUH U3
60 peareHToB /1aH B U30bITKE WU 28.04 bubnuorexa [IOK
COJICPKUT NpUMeECH. Beruncinenus ' https://m.edsoo.ru/00ae1750
MAaCCOBOM J0JIA BbIXOJa ITPOAYKTa
peakiuu
O060061eHne U cucTeMaTH3alus
61 Hf . 04.05
3HaHUI
KonTtponbHas padota Ne4 o reme
62 «Baxxueime MeTaibl 1 UX 05.05
COCJIMHECHHUS
63 BemectBa u marepuassl B 12.05 bu6mmoreka [JOK
IOBCEHEBHOW )KU3HU YEJIOBEKA ' https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE 18.05 bubnnoreka [JOK
OKpYKarolleu cpebl ' https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn 15.05 bubnnorexka [JOK
HKOJIOTHYECKUX MPOoOIeM ' https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O600mmeHue 1 25.05 bubnuotexa [JOK




cUCTeEMAaTH3alusd 3HaAaHNUUI

https://m.edsoo.ru/00ae0d0Oa

67 PesepBHelil ypok. O600mieHue u 1 26.05 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUu! ’ https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6o0mIeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 68

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

BbIIIAJI Ha ITpa3JIHUK




9 B KVIACC 1ID 3021573 Xaraamamxkusaa Hagexaa OBaHecoBHA

KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka Konrpoubnbie | IlpakTuyeckue | H3YUECHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI b
pecypchl

Ilepuonnueckuii 3aK0H.

| [Iepnonnueckas cucrema | 01.09 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB JI. U. ' https://m.edsoo.ru/00adb59e
MenpeneeBa. MuctpykTax o Th.
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1 02.09 bubmorexa [JOK

. ) https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 08.09 bubnnoreka [JOK
HEOPraHNYeCKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapl xumMuueckoil CBSA3U M THIIBI 1 09.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriayOnaeHne 3HaHUI 1 1 15.09
OCHOBHBIX Pa3/IeoB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux | 16.09 bubnnoreka [JOK
peakuil Mo pa3JIuyHbIM IIPHU3HAKAM ' https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1 22.09 bubmorexa [IOK
PCAKIHIH. ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX

g [ToHsATHE O XUMUYECKOM PaBHOBECHH. 1 23.09 bubnuorexa [IOK
@aKTOpHI, BIUSIOIIAE HA CKOPOCTh ' https://m.edsoo.ru/00adc28c




XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

XJiopa

9 29.09
peaknuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOIN

bubmuoreka [JOK
10 muccouuanyu. CUIbHBIE U Cl1a0bIe 30.09
https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
. bubnuoreka IIOK
11 HonHble ypaBHEHHS peakui 06.10 1
https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KHCIOT U
. . bubmuorexa [JOK
12 OCHOBAHHUH B CBETE NPEIACTABICHUN 07.10
. https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE BuG OK
b noInoTeKa
13 npeACTaBICHUN 00 13.10 1
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIUAIINHI
bu6mmoreka [JOK
14 ITonsTue o ruApOIU3E COJICH 14.10
P https://m.edsoo.ru/00add9d4
KonTtponbHas padota Ne2 o reme
15 «ONEKTPOJIMTUYECKAs TUCCOIHAIIMS 20.10 bubmaorexa [JOK
P AHCCORHALTA. ' https://m.edsoo.ru/00addd 12
XHUMUYECKUE PEAKIIMU B PACTBOPAX)

16 O06o011eHne U cucTeMaTU3aIus 51.10 bubmmorexa [IOK
3HAHUH ) https://m.edsoo.ru/00addbfa
ITpakTuyeckast padora Ne 1.

17 «Perrenne pKCrepuMeHTaJIbLHBIX 10.11 bubmmorexa LIOK

p ' https://m.edsoo.ru/00addecO
3a1a9»
OO6m1ast XxapakTepruCTHKA TaJOTeHOB.
. bubnuotexa [JOK
18 XHMMHUYECKUE CBOWCTBA HA IIPUMEPE 11.11

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




XinopoBogopoa. ColisiHast KUCTIOTA,

bu6mmoreka [JOK

19 XUMHYECKHUE CBOMCTBA, IIOJIyUYCHUE, 17.11
y https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonmydenue consTHOM KUCTOTHI 18.11 bubmorexa LOK
Y . N ’ ' https://m.edsoo.ru/00ade348
HU3y4YECHUE €€ CBOMCTBY»
Briuucnenus no ypaBHeHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX PEAKIIUU, €CIIU OOUH U3 24.11
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTeprCcTHUKa SJIEMEHTOB 55 11 bubnuorexa [JOK
VIA-rpymnmsl ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
7 Haxoxnenue cepbl u €€ coeTMHeHU N 0112 bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopo, ctpoeHue, pu3nueckue 02.12 bubnuotexa [JOK
Y XMMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
. bubnuotexa [JOK
25 (bu3MYecKre U XUMUYECKHUE CBONCTBA, 08.12
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 ITOJTyYEHUS CEPHOM KUCIOTHI. 09.12 bubnnorexka [JOK
XHUMHYECKOE 3arps3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKarolleu Cpelibl COEAUHEHUSIMU
cepal
7 Brruncienne MaccoBOM JTOJIH BEIXOJa 15.12 bu6mmorexa [IOK

MPOAYKTA peaKIiH

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




OO1mas XxapaKTepuCTUKa 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHEeHHE

bu6mmoreka [IOK

28 16.12
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, MOJYyYCHUE U 22.12 bubmorexa LOK

> HOAY ' https:/m.eds00.ru/00adf004
MIPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonyuenne ammuaka, u3y4eHHUE €ro 23.12 bubmorexa [JOK
Y Y ' https://m.eds0o.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u 29.12 bubnnoreka [JOK
XUMUYECKHUE CBOKCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MUHEPATbHBIX Eub OK

. nOIMoTeKa
32 ynoopenuit. XumMuueckoe 30.12 1
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCIMHEHHSIMU a30Ta
Docpop. Oxenn pochopa (V) u
33 (poc:ll))o pHaH KI/ICJ'I((I))Ta (b(bpll)m(qe)cxne " 12.01 bubmmorexa [TOK
p L ) https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Hcnonb3oBanue GocaToB B

34 KayecTBE MUHEPAJIbHBIX YA00pEHUH. 13.01 bubnuoreka [IOK
3arpsi3HEeHUE TPUPOTHON CPEAbI ' https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepoa, pacnpocTpaHeHuUE B

35 pu E,Z[C gmnlt){ec;:/le 1 XUMHUYECKHUE 19.01 Bubmzorexa LIOK

p P ’ ) https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcunsl yraepoaa, ux pusudeckue u 20.01 bubnmnorexa [JOK




XUMHYECKHUE CBOMCTBA.
DKOJOTUYECKHEe MPOOIEMBI,
CBs3aHHBIE ¢ OKcuaoM yriepoja (IV)

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

. bubmuorexa [JOK
37 VYronbHast KUCI0Ta U €€ CoNn 26.01 1
https://m.edsoo.ru/00ae006c
[IpakTnueckas padora Ne 4 o Teme

18 "[losyyeHne yriekucioro rasa. 27.01 bubmumoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- ' https://m.edsoo.ru/00ae027¢
non". Uucrpykrax no Th.

[lepBoHavasibHBIC TOHATHUS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KaK O 02.02
https://m.edsoo.ru/00ac054¢e
COCIMHEHUSX YIJIepoaa
. bubnuorexa [JOK
40 Kpemnuii u ero coenuHeHus 03.02 1
https://m.edsoo.ru/00ac080a
[IpaxTnueckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME 09.02 bubnuotexa [JOK
«BaxHeire HeMeTaIbl U UX ' https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padorta Ne3 no teme

. bubnuotexa [JOK
42 «BaxHeire HeMeTaIbl U UX 10.02
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
AJIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBSI3b U 16.05 bu6mmorexa [IOK
MeTaJUIn4YecKasl KpUCTaJUIndecKas ' https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. 17.02 bubmuorexa [JOK




DIEKTPOXUMHUUYECKUN P
HaIIpsHKEHUN METaJUIOB

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

OO6mwme crmocoOb! MoTyYeHUs
meTaiuioB. CiuiaBel. Beruncienus mo

bu6mmoreka [IOK

45 aBHE eCcK CaKIIHi, 24.02
YPABHCHIAM XHMITHCCKHIX peakitiHt https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecu
bu6 K
46 [lonsATHE O KOPPO3UH METAILIOB 02.03 nommorexa IO
https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 Il{enoyHBIC METAILIBI 03.03 nosmorexa I1
https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCU/BI HATPUS U 10.03 bubnuorexa [JOK
Kajausa ' https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMenbHbIE METAILIBI — 16.03 bubnuorexa [JOK
KaJIbIIMA ¥ Maroui ' https://m.edsoo.ru/00aec15e8
b K
50 Baxueiime coefuHEHNS KaJIbIIH 17.03 nomorexa 1O
https://m.edsoo.ru/00ael5e8
O06o01menre 1 cucTeMaTn3a
51 HVIHI/I M CHCTEMaTH3aIus 23.03
3HAHUU
5 JKEcTKOoCTh BOJEI U CIIOCOORI €€ 24.03 bu6mmoreka [JOK
yCTpaHEHUs ' https://m.edsoo.ru/00ae1886
ITpakTryeckas pabora Ne 6 o Teme
53 "XECTKOCTH BOABI U METOMBI €€ 06.04 Eubmorexa IIOK
" g g ' https://m.edsoo.ru/00aclae8
yCTpaHEHUS
54 AnmomMuHMH 07.04 bubnmorexa LIOK
https://m.edsoo.ru/00aelc64
AmdoTe € CBOMCTBA OKCH/JIa
55 M(}OTEpHBIC CBOHCTBA OKCHJIA U 13.04 bubnuorexa [IOK

THAPOKCH]IA

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




bubmuorexa [JOK

56 XKeneso 14.04
https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a 20.04 bubmmoreka [JOK
(I1) u xxene3a (1II) ' https://m.edsoo.ru/00ae35e6
O06o001IeHNne U CUCTeMaTU3AIUS
58 o a 21.04
3HaHUI
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 27.04 bubnnoreka [JOK
«Baxueiye MeTalibl ¥ UX ' https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brliuucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIM OJUH U3
60 peareHToB J1aH B U30BbITKE WU 28.04 bubnuorexa [IOK
COJICPKUT NpUMeECH. Beruncnenus ' https://m.edsoo.ru/00ae1750
MAaCCOBOM J0JIA BbIXOJa MTPOAYKTa
peakiuu
O060061eHne U cucTeMaTH3alus
61 Hf . 04.05
3HaHUI
KonTtponbHas pabota Ne4 o reme
62 «Baxxueimme MeTamibl 1 UX 05.05
COCJIMHECHMUS
63 BemectBa u marepuassl B 12.05 bu6mmoreka [JOK
IOBCEHEBHOM )KU3HU YEIIOBEKA ' https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE 18.05 bubnnoreka [JOK
OKpYKarolleu cpeibl ' https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pemreHnn 15.05 bubnnorexka [JOK
HKOJIOTHYECKUX MPOoOIeM ' https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O600mmeHue 1 25.05 bubnuotexa [JOK




cUCTeEMAaTH3alusd 3HaAaHNUUI

https://m.edsoo.ru/00ae0d0Oa

67 PesepBHelil ypok. O6o0mienue u 1 26.05 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH ’ https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6o00IeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 68

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

4acC BbIIIAJI HA ITPa3JIHUK




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yiabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHus

1

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

1.1

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TOHSTHUN: aTowm,
MOJIEKYJIa, XHMHUUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHas Mmacca, MaccoBas JOJS XUMHUYECKOIrO
AJIeMEHTa B COEAMHEHUH, MOJISPHBIM 00BEM, XMMHUYECKas PEaKIus,
KIacCU(pUKAlMg  peakiHil:  peakluu  COSAMHEHUS,  PEaKIHH
pPa3NOKeHUS, PEAKIMU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUUYECKUE PEaAKIUH, TeroBoi 3¢ (dEeKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA U

MMPUMCHATDH 3TU MMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

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

ABoranpo

1.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEaKuuu (MO0 YUCIy M COCTaBy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEITIOBOMY (D PeKTy)

1.7

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

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

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «Baxnennme npeacTaBUTEeNI HEOPraHNYECKUX BEIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKHUX TTOHSTHH: OKCH I,

KHCJI0OTa, OCHOBAHHUEC, COJIb

22

OIpEACIIATh NPUHAMICIKHOCTL BCHICCTB K OHpe,I[eJ'IéHHOMy KJ1accy

COeMHEHUH 1Mo Gopmyam

23

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3jIMYHBIX KIJIACCOB, MOJATBEPKAas ONUCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI

2.5

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

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BeEIIECTB (BOAOpOAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (eHondTarert, METHIOPAHK U JIPYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

ITo Teme: «llepuommuecknii 3akoH u Ilepmonmueckas cucrema
xumudeckux anemeHtoB . WM. MenpaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIC peakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IOHATHMH: SOPO aToMa,
AIIEKTPOHHBIA CIIOW aToMa, aToOMHas OpOHTaldb, paauyc aToMa,

XUMHYCCKass CBA3b, IOJIIpHAad W HEMOJISIpHad KOBAJCHTHasd CBA3b,




QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KAaTHOH, 4aHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHE JJICMCHTBI
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ONHKCHIBATh U XapaKTepu3oBaTh TaOnuuHyio ¢opmy I[lepuoanyeckoit
CHUCTEMBbl XMMUYECKHMX D3JEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,

«MaJible» U «OO0JIbIIHE) IICPHUOAbL

3.4

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX D3JIEMEHTOB OT HUX mojoxkeHus B Ilepuoamueckoii

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/III€
((HCpI/IOI[I/I‘IeCKaH CHUCTEMaA XUMHNYCCKHX 3JICMCHTOB HI/I
MeHzeneeBay € YHCIOBBIMH XapaKTCPUCTUKAMH CTPOCHUSA AaTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa dapa, 06mee YHCJIO0

AIIEKTPOHOB U paclpeeseHNe UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 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
NpoBepsieMOro
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, DJJIEKTPOIUTUYECKAs JIUCCOLMALUS,
pEeaKiuu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HEOoOpaTuMbIe peakiuu,
OKHNCIUTCIIBbHOBOCCTAHOBUTCIBHBIC pcaKkiuu, OKHUCJIUTCIIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aMm(pOTepHOCTh,  XUMHUYECKass CBs3b  (KOBAJICHTHAas, HOHHA,




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

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IMPUMCEHATH OTHU IMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPABHEHUs DPEaKLHUU

HOHHOTro oOMeHa

1.4

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMHUYECKOM pEeaKIuu

Ilo temam: «Hemerayuibl U HUX coequHEHUS» U «MeTaluibl U HUX

COCIUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(puuecKue XUMHUECKHe
CBOMCTBAa MPOCTBIX W CJIOXKHBIX BELIECTB, MOJTBEPXKIasi OINHUCAHHE
pUMepaMU MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX

XUMHYECKHX PEaKUi

22

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XMMUYECKOW TIOCYAOH W
7a00paTOPHBIM 00OPY/IOBAaHHMEM, a TaKXKe TpaBUJiaM OOpaIEHHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

Fa3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"2133)

2.5

IPOBOJUTH pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomua, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THIPOKCHMOHBI, KaTHOHBl AMMOHHWS, MOHBI M3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB

ITo Teme: «XuUMUS U OKpYIKaAOLLAs Cpeay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA, KOPPO3Usd METAJIIIOB




3.2

IPUMEHATh OCHOBHBIC OIEPAlUd MBICIUTEIBHON JEITEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHBIC
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb xumuu B XKM3HM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOodax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH. CriocoObl

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dyeMeHTbl. CHMBOJBI XHUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIO0XKHBIC BCIICCTBA. ATOMHO—MOJ’ICKYJ'IHPHOG YUCeHUC

1.4

XuMu4decKas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XHMHYECKHX D3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BC€HOICCTB. OtHocHuTeILHAS aTOMHas macca.
OrtHocuTtenbHas MOJICKYJISIpHAA Macca. MaccoBast g0 XUMHUYECKOTO 3JIeMEHTa

B COCAUMHCHUU

1.5

KomnuectBo BemecrBa. Mosb. Mossipaas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacué€rel mo dopmyrnam

XUMHNYECKUX COG)II/IHCHI/Iﬁ

1.6

dOu3nyeckne U XUMHYSCKHE SBICHHS. XHMHYSCKAs pCakuug u e€ IIPpU3HAKH.
3akoH COXpPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KHaCCI/I(bI/IKaL[I/IH

XUMUYECKUX PEaKInid (COCTUHEHMS, PA3JIOKEHUS, 3aMeIeHUsI, 0OMEHA)

1.7

XHUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYI0H, C MpaBUIaMu
paGoTrel B saboparopun U npuémMamu oOpalieHuss ¢ J1IabopaTOPHBIM
o0opy/s0oBaHUEM, H3yYy€HHE M OnucaHue (QU3NYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BeUIeCTB, HaOmoneHue Qusnyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKe, KUIIEHHE U KOHAEHCAlUs BOIbI) U
XUMHYECKUX  (TOPEHHE  CBEYM, NPOKAJMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE Mella C KHCIIOTOM) SBJIEHWN, HAOMIOJCHWE W OINUCaHue
MPU3HAKOB MPOTEKAHMS XUMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTHI C XJOPUIAOM Oapusi, pa3joKeHHe

ruapokcuna meau(Il) mpu HarpeBanuu, B3aMMOJIEHCTBUE KeJie3a C PACTBOPOM




conmu meau(Il), uzyuenue cmocoOoB pasaeneHuss cMecei (C MOMOIIbI0 MarHuTa,
buIbTpOBaHWE, BBHIMTAPUBAHUE, TUCTIILISAIMS, Xpomatorpadus), MpOBEICHUE
OYHMCTKH MTOBAPEHHOH COJIM, HAOJIOJICHHUE U OMTUCAHUE PE3yJIbTATOB IIPOBEICHUS
OTBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHE MOJENei

MOJIEKYJT (IITapOCTEPIKHEBBIX )

Baxwueimme MMpEACTAaBUTCIIN HCOPraHMYECCKNX BCIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT M mpocToe
BemiecTBo. HaxoxneHue kuciopona B MpUpone, GU3NYECKHEe MU XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. IIpumenenue kuciopoaa. CrocoObl
MOJIyYE€HUsl KHUCIOpoJa B Jjaboparopuu M MpoMbIIIeHHOCTH. KpyroBopot

Kucinopoa B mpupoje. O30H — alIoTporiHas Moau(UKaIus KUCIOpoaa

2.2

TernnoBoii 3P PeKT XUMUUECKON peaKuu, TEPMOXUMUYECKUE YPaBHEHUS, SK30-
Y SHJIOTEPMHUUECKHUE Peakuu. TOTUIMBO: yroyib U METaH. 3arpsi3sHEHUE BO3yXa,

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

2.3

Bonopon — anemeHT U mpocroe BemiecTBo. HaxoxkiaeHue Bopopozia B MPHUPOJE,
¢u3nyeckre MW XUMHUYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOOBI TOTYUYCHHUS.

Kucmorte! 1 comu
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MossipHblii 00bEM ra30B. Pacy€rbl 1o XUMHUECKUM ypaBHEHUSIM

2.5

®dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpbL
HacellienHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons  BelecrBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B Mpupojie W B KU3HU uejoBeka. Kpyroropot
BOJABl B TNpUpPOAE. 3arpsi3HEHHE MPUPOIHBIX BOJA. OxpaHa HW OYUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanmss neopranmdeckux coeauHenuid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeo0Opasyroimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3zyromue. Homenknarypa okcugoB. dusmueckne U XUMHUYECKHE

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

2.7

OcHoBanus. Kmaccudukanust ocHoOBaHUM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHOBaHHil. DPU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBanuil. [lomydyenue ocHOBaHUN

2.8

Kucnorsl. Knaccudukamus kucnor. Homenknatypa kucnor. ®Ousmueckue u
XUMHYECKHE CBOMCTBa KUCIOT. Pan axktuBHOocTH MeTayuioB H.H. Bekerosa.

[Tonyuyenue kucior




2.9

Comu. Homenknarypa coseil. @u3nUecKue M XMMHYECKHE CBOMCTBA COJIEH.

ITonyuyenue conen

2.10

I'eneTtnueckas CBA3b MCXKY KJIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/II;'I

2.11

XUMUYECKUH  OKCIIEPUMEHT: KayeCTBEHHOE OIpeJeNieHHEe  COJepKaHUs
KHCIIOpO/ia B BO3/JyXe, IMOJIy4eHHUE, COOMpaHUEe, paclo3HABAaHUE U H3YUYCHHE
CBOWCTB KHCJIOpO/a, HAOII0IeHNEe B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHHUS U MPEKpalleHus ropeHus (mmoxkapa), 03HaKOMIJICHHE C
o0Opa3llaMu OKCHJIOB W OIMCAaHME UX CBOWCTB, IOJy4YeHUE, COOMpaHue,
pacrmo3HaBaHHe U H3Y4YeHHE CBOWCTB BOAOpOJa (TOpEHUE), B3aHMMOJCHCTBHE
Bogopoaa ¢ okcuaom meau(ll) (Bo3aMOKHO MCTOIB30BaHUE BHACOMATEPUATIOB),
HaOmo/ieHne 00pa3loB BEHIECTB KOJIMYECTBOM | MOJb, HCCIEJOBaHHE
0COOEHHOCTEH pAacTBOPEHUS BEMIECTB C Pa3UYHOM PaCTBOPUMOCTHIO,
MIPUTOTOBIICHHE PACTBOPOB C OMpENEIEHHON MacCOBOM 1oJiel pacTBOPEHHOTO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeTa/llaMd (HAaTPUEM M KaJbLUEM)
(BO3MOXKHO UCHOJB30BAaHUE BUICOMATEPHANIOB), OIpEIEJICHHE pPAacTBOPOB
KHCJIOT ¥ IIENI0Yedl C TOMOMIIBI0 HMHIMKATOPOB, HCCIEIOBaHNE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HaOIIOAEHUE W3MEHEHUs
OKpacKM HWHIMKATOPOB B pacTBOpax KHCIOT H IIEIOYed, HW3ydeHHUe
B3auMosieicTBusl okcunaa Meau(Ill) ¢ pacTBopoM cepHOHl KHUCIOTBI, KHCIOT C
MeTaJulaMH, peakuil HeWTpaau3aluu, NoJdydeHne HepacCTBOPUMBIX OCHOBaHMIA,
BBITECHEHHE OJHOTO MeTajula JApYyrUM M3 pacTBOpa COJH, peIIeHue
HKCHEPUMEHTANbHBIX 3a/la4 Mo TeMe «BaxkHelme Kiacchl HEOPraHWYECKUX

COEOUHEHUN

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

BOCCTAaHOBUTCIIBHBIC PECAKIINN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX OJJIEMEHTOB. [loHsTHE O
TPYIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEJIbHBIE METaJIIbI,
raJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHABI U TUAPOKCHUIBI

32

[Tepuonuueckuii 3akoH. [lepronnueckas cucteMa XuMUYeCKuX anemMeHToB J[. M.
Meneneesa. Kopotkonepuognas u JUIMHHOIIEpUOHAS bopmbI
[lepuonuueckoit cucrtembl xuMuueckux anemeHtoB J[.M. Mennaeneena.
Ilepuonsl u rpynnel. PU3MYECKUH CMBICI IHOPAIKOBOIO HOMEpPa, HOMEPOB

nepuoja U rpymnmbl AJIeMeHTa
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Ctpoenne atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHWMHUYECKUX DIEMEHTOB
[Tepuonuueckoit cucremol .M. MenzaeneeBa. XapakTepucTUKa XUMHUUYECKOTO

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

34

3aKOHOMEPHOCTH M3MEHEHHS paJuyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METAJIMYECKMX W HEMETANIMYECKHX CBOMCTB MO TpyINIaM U MEepHOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTUSI HAayKu W npakTuku. [[.M. MenzaeneeB — y4€Hbd U

IpaKJaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHas (MOJdsipHass W HEMOJSPHAsi) CBSI3b.

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

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKIu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI JKCHEPUMEHT: H3Yy4eHHME 0O0pa3lloB BEUIECTB METAJUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBHE TUAPOKCHJA LIMHKA C PAacTBOPAMHU KHUCIOT HU
LIEJI0YEHN, TPOBEIECHNUE ONBITOB, WIUTFOCTPUPYIOIIUX IPUMEPHI OKHUCIUTENBHO-

BOCCTAaHOBHUTCIIbHBIX peaKL{I/Iﬁ (FOpeHI/Ie, peaKknu pa3jioKCHUs, COC)II/IHCHI/IH)

9 KJIACC

Kon

HpOBepﬂeM bIi 3JIEeMEHT CodcpiKaHusA

BemectBo n xumunueckas peakuus. [lopropenue

1.1

ITepnonnueckuii 3akoH. [lepuoauyeckas cucrema XumMudeckux snemeHToB J[.1.
MengeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalus, KalblUsi H HX
COCIMHEHUN B COOTBETCTBMM C IIOJIOKEHHUEM DJIEMEHTOB B Ilepmonnueckoi

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CTpoeHue BemecTBa: BHUJBI XHUMUYECKOW CBSI3M. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAJUIMYECKOU PEIIETKU
U BUJAa XUMUYECKOH cBs3u. Kiaccudukammsi 1 HOMEHKIaTypa HEOPTaHHIECKUX
BEIECTB (MEXAYHApOAHAsl U TPUBHAJIbHAs). XUMHUECKHE CBOMCTBA BELIECTB,
OTHOCSIIUXCA K Pa3IWyHbIM KJIacCaM HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukarus XMMAYeCKUX peakluil o pa3IMyHbIM MpU3HaKaM (110 YUCITy U




COCTaBy YyYacCTBYIOIIMX B pEaKklMU BEUIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
W3MCHCHUIO CTENEHEH OKHCICHUS XMMHUYECKUX JJIEMEHTOB, IO OOPaTHMOCTH,
0 yYacTHUIO Karaimu3aropa). OK30- M OJHIOTEPMHUYECKHE peakluH,

TEPMOXMMHYECKHUE YpaBHEHU. [[OHATHE O CKOPOCTH XMMHUUYECKON pEAKIIUU

1.4

[Tonstue 00 OOpaTHUMBIX M HEOOPATHMMBIX XUMHUECKUX peakuusx. [lonstue o
TOMOT'€HHBIX M F€TEpOreHHBIX peakuusax. [IoHsaTne 0 XuMH4ecKOM paBHOBECHUHU.
@DakTOphl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKLMH U IIOJIOXKEHUE

XUMHUYCCKOI'0 paBHOBECHU

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBieHue  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHHEM METOJa

AJIEKTPOHHOTO OajlaHca

1.6

Teopust ANEKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTH U HEIIEKTPOJIUTHI.
KaTtnonsl, annonbl. MexaHu3M AMCCOIMALIMM BEIIECTB C PAa3IMYHBIMU BUAAMU
XxuMu4ecko cBsi3u. CteneHp auccounanuu. CHIbHBIE U CTTA0bIe JIEKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIIOBUSI MPOTEKaHUs Peakiuil MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHBbIE WOHHBIE YypaBHEHHs peakiuil. CBOMCTBa KHCIIOT,
OCHOBaHMH M COJEl B CBETe MPEICTaBICHUH 00 SIEKTPOIUTUYECKOU

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

1.7

XVUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSAMU KPHUCTAJUIMYECKUX
PEeLIETOK HEOpPraHMYeCKUX BEIIECTB — METAJUIOB M HEMETauloB (rpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpuAa HATpHUs); MCCIEIOBAHHWE 3aBUCHMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Ppa3IUUHBIX (PAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipolecca
JUCCOIMALMU  KUCIIOT, IIeJo4e M coiedl  (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); TPOBEACHUE OMNbBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU
NPOTEKaHUs peakiuii HOHHOro oOMeHa (o0pa3oBaHHe OCa/iKa, BBIJCICHHE Ta3a,
o0Opa3oBaHHe BOJIbl); OMNbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKIUil (FrOpeHue, peakiuy pa3ioKeHUus, COeIUHEHHS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIbIO KAUeCTBEHHBIX PeaKIuil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemetamnl u ux COCAUHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneH okucienus. CTpoeHne u (pu3nueckre CBONCTBA MPOCTHIX

BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpE XJopa




(B3aMMOJEUCTBUE C MeTaUlaMH, HEMeTaJUIaMH, Ieno4aMu). XJIOpPOBOIOPOL.
ConsiHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, MOJIy4eHUE, puMeHeHue. JlelicTBue
XJIOpPa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBeKa. BakHeWInue XJIOpHIbI U UX

HaXO0X/ICHUE B MPUPOJIE
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OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHbIE CTeNeHN okuciaeHus. CTpoeHne u GpU3MIecKre CBOMCTBA
IPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢u3nveckne W XUMHYECKHe CBOHCTBAa. OKCHIBI CEpbl KakK IPEICTaBUTEIH
KHUCJIOTHBIX OKCHJOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHYECKHE CBOMCTBa
(oOmue Kak npeacTaBUTENs Kiacca KUCIOT U cnenuduueckue). XUMHUECKUE
pEaKIuy, JISKAIIUe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IONYy4YEeHUs! CepHOM
kucinoTel. [lpumenenne. Coiu CepHOM KHCIIOTHI, KaueCTBEHHAsh PEaKIus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCAMHEHUH B Mpupoje. XUMHYECKOEe
3arps3HEHUE OKPYXKAIoUIeH Cpeabl COSAMHEHUSMH Cepbl (KUCIOTHBIE JOKIH,

3arpsi3HEHUE BO3IyXa U BOJOEMOB), CITIOCOOBI €r0 IIPEI0TBPAICHUS

2.3

OOmast xapaktepucTuka 35eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHBIE CTEIICHN OKUCIIEHUS. A30T, paclipoCTpaHEHHE B TIPUPO/JIE,
¢u3nyeckue U XuMudeckue coiictsa. Kpyrosopor a3ora B npupojae. AMMHaKk,
ero ¢u3nyeckue W XMMUYECKHE CBOMCTBa, MojydeHue M npumeHenue. Conu
aMMOHHS, UX (u3HYecCKHe ¥ XHMHUYECKHE CBOICTBA, MpPHUMEHEHHE.
KavecTBeHHas peakiusi Ha MOHbl aMMOHMs. A30THasl KUCIIOTa, €€ MOJy4YeHHUE,
duznUecKkue M XMMHYECKHE CBOWCTBa (OOIIME Kak TPEICTaBUTENsS Kiacca
KUCIOT U crneuupudeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yJI0oOpeHHil. XuMudeckoe 3arpsa3HeHHE OKpY Karoulei
Cpebl COETUHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)

2.4

®ocdop, amutoTponHsle Moaudukanuu gocdopa, pusnueckre U XUMUYECKHE
cBoiictBa. Oxcua Qocdopa(V) u dochopHas xkucinora, ¢GUIHMUECKUE U
XUMUYECKHE CBOWCTBa, mosrydeHue. Mcmonp3oBanue ¢ocdaroB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

OObmas xapakTtepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTE€pHbIE CTEMEHUM OKUCIEHUs. YTIIepon, auIOTPOIIHBIE
MOIU(UKAIMH, PACIpPOCTpaHEHHE B MpHPOJE, (U3NUYECKUE U XUMHYECKUE

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




X (GU3MYECKUE M XHMHYCCKHE CBOMCTBA, JCHUCTBHE HA JKUBBIC OPraHU3MBI,
MOJIY4YCHHEC U MIPUMCHCHHUC. DKOJIOTUYECKUE HpO6HeMBI, CBsI3aHHBIEC C OKCHUIOM
yoiepona(IV); rumore3a r1o0aJbHOrO TMOTEIUICHHS KIMMaTa;, MapHUKOBBIN
addekr. YrompHas KHCIOTa U €€ COJM, WX (PUINYCCKUE W XUMHUYECCKHE
CBOWMCTBa, MOJy4YeHHE M NpHMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-
noHbl. Mcrnons3oBanue Kap60HaTOB B 6BITy, MCIUIMHC, NPOMBIIUICHHOCTU U

CEILCKOM XO3SICTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEIIECTBaX KaK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, STWIEH, AaleTWJIEH, 3TaHOJ, IJIMIEpPUH, YKCyCHas
kucnora). x cocraB u xumuyeckoe ctpoeHue. [lonstue o OuoIormuecku
BOKHBIX BEIECTBAX: JKUpPax, O€JKax, YIrJIeBOJaX — M HX POJH B KHU3HU
yenoBeka. MaTepuaabHOe €IUHCTBO OPraHUYECKUX M HEOPraHMYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmme mpencraBieHus 00
okcune kpemuusA(IV) u kpemuueBoit kuciore. CHIMKATHI, UX UCIIOIL30BAHNUE B
OBITY, METUIIMHE, TIPOMBIIIUIEHHOCTH. BaskHelIe cTpouTeabHble MaTepPHUAaIIbI:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, xene300eToH. [Ipobnembr Oe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEAHEBHOM KH3HU

2.8

XUMHUECKUN HKCHEPUMEHT: HM3y4YeHHE 00pa3l0B HEOPraHMYECKHX BEILIECTB,
CBOMCTB COJISTHOM KHMCJOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEaKIMi Ha XJIOpHUI-
HMOHbl M HaOJIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTpaKarolIne
¢uznyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUMN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpHANIOB); O3HAKOMJIEHHE C o0Opa3lamu XJOpPHI0B
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3laMud cephl M €€ COCIUHCHHSIMHU
(BO3MOXHO  HCIOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOMIOJIEHHE TIpolecca
o0yrnuBaHus caxapa MoJl JAeWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Yy4YeHHE XUMHUYECKUX CBOICTB pa30aBICHHON CEpHOW KHCIOTHI, IPOBEACHHE
KayeCTBEHHOM peakuuud Ha cynb(ar-uoH M HAOMIOJeHHE TIpu3HaKa ¢
MPOTEKaHHUs; O3HAKOMJIEHHE ¢ (PU3MUECKMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COCAMHEHUN (BO3MOXKHO HCIOJb30BAHUE BHJICOMATEPUAIOB), 0Opa3lamMu
a30THBIX U (HOChHOPHBIX YI0OpEHUH; OIydeHUE, COOMpaHne, pacrio3HAaBaHHUE U
U3yYeHHE CBOMCTB aMMMaKa; MPOBEJACHUE KAUECTBEHHBIX pEakIUil Ha HOH
aMMOHUS U (QochaT-uOH M U3yYEHHE NPU3HAKOB HX IPOTEKaHHUS,

B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOYKHO




UCIIOJIb30BaHUE BUJCOMATEPHUATIOB); M3yUYEHUE MOJENeH KpUCTaNIMYECKUX
peméTok anmasza, rpadura, ¢yJuiepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLUMK pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NpOTHBOra3a; MOJy4YeHHe, coOMpaHue, PACMO3HABAHWE W W3YYEHUE CBOWCTB
VIJIEKUCIOrO ra3a; IpOBEJECHUE KadeCTBEHHbIX peaklUuid Ha KapOoHaT- U
CHJIMKAaT-HOHBl M HW3yYeHHE MPHU3HAKOB HMX TNPOTEKAaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; pPELICHHE 3KCIePUMEHTAIbHbBIX

3aJa4 110 TEMC «Baxneinne HeMeTaIIbl 1 UX COCOAUHCHUA»

Mertamasl 1 ux COCAMHCHUA

3.1

OO0m1as xapakTEePUCTHKAa XUMUUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonmoxenusa B Ilepuoguueckor cucreme xuMmMudeckux a3neMeHToB JI.H.
MenneneeBa u ctpoeHust atToMoB. CTpoeHHe MeTauIoB. MeTainyeckas CBsI3b U
METAJJIMYECKass KpPUCTAJUIMYECKass pemérka. JIEKTPOXUMUYECKUUA  psijl

HaIPSHKEHUN METaJIOB
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Ou3nyuecKkrue ¥ XUMHUYECKUE CBOMCTBa MeTaiuioB. OOIIMe crocoObl MOTydYeHHUs
MmeTasuioB. [loHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalib, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6LITy " NPOMBIIIINIICHHOCTHU
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[Ilenouynsle MeTayuIbl: NoOJIOKEHHE B llepuonmyeckoll cucTeMe XUMHUYECKHX
anemeHToB .M. MenneneeBa; cTpoeHHE UX aTOMOB; HaXO0XJICHHE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcUasl U
TUAPOKCHUIBI HATpUA HW KaJlus. HpI/IMeHeHI/IC OICJIOYHBIX MCETAJJIOB MU HX

COeIMHEHUN
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Illenouyno3eMenbHEIE  METalbl MarHMidi W KaJdbOUi: MOJIOKEHUE B
ITepuoanueckoil cucreme xumuueckux sneMentoB .M. MenneneeBa; crpoeHue
X aTOMOB; HaXxOXJAeHHe B mnpupoje. Pusnueckue U XMUMHUYECKHUE CBOMCTBA
MarHusi W Kajublus. BaxHelrmme coeauHEHUs KaubIUs (OKCHUI, THAPOKCH]I,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHEe aroMa; HaxokJAeHWe B mpupone. dusnueckne u
XUMHUYECKHE CBOMCTBA AFOMUHMS. AM(OTEpPHBIE CBOICTBA OKCHUIA U THIPOKCH A

AJIFIOMUHHUA

3.6

Kenezo: nonoxenne B [lepuoandeckoi cucreme XumMuueckux snemeHTon 1. M.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXKJeHue B mpupoge. Dusznueckue u

XUMUYECKHE CBOWMCTBa xene3a. Okcunapbl, THAPOKCUabl U comu kene3a(ll) u




xkene3a(Ill), ux cocras, CBOMCTBA U MOTyYEHUE

3.7

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMi METaJUIOB U CILIaBOB,
uX (U3NYECKUMHU CBOWCTBAMH;, H3yU€HHE pE3yJIbTAaTOB KOPPO3UU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), oco0eHHOCTeH
B3aUMOJICCTBUSL OKCHJA Kajbldd M HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPUAJIOB); HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpoluecca TOpeHus JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIIOJNb30BaHME
BUJIEOMATEPHUAJIOB); NIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLMUH Ha MOHBI
(MarHus, Kanbuus, amoMuHus, uuHka, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0IeHNE M OIMCAHUE MPOLIECCOB OKPALIMBAHMS MJIAMEHHM MOHAMH HATpHUS,
Kamuss M Kaupblusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUEOMATEPUAJIOB);
ucciieloBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIA AJTIOMHHMS U THUIAPOKCHIA
[IMHKA; pelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHeie MeTamisl 1

HUX COCIUHCHUS)

XuMus u OKpYyzKaromas cpeaa

4.1

Hosrlie MaTepurajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajibl B MOBCEIHEBHOM
JKU3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIONB30BaHNUE BEIIECTB B
XUMHUYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ noMomb HIpu XUMHUYCCKUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaroriei cpenst [1/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEeM.
[TpuponHblE HWCTOYHUKH YTIEBOJIOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTh),

MMPOAYKTBI UX nepepa60TKI/I, HX 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
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBAHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Hpe,[[CTaBJ'IeHI/IeZ

O TII03HABA€MOCTH SBJIICHUH npupoabl, ITOHHMMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obnacTu COBpPECMECHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6H.I€I7I KYJIbTYpbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB3;

IIOHUMAHHUEC MECTAa XUMHUH CPEAN NPYTHUX CCTCCTBCHHBIX HAYK

0 HAaYYHbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOHAaX HCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKI_[I/Iﬁ; YMCHUC HUCIIOJIb30BAaTh MOACIN JJIsA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaTbHON AEATETbHOCTH, CBSI3aHHBIX C XUMHEN U
COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha JOCTHUKEHMSIX
XUMHYECKONM HAayKH, YTO IO3BOJIMT OOYy4YarolIMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoeit Oyayieit npodeccuoHanbHOM e TeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIpH MEePEX0/ie Ha YPOBEHB CPEAHETO 00IIEro 00pa3oBaHus

Brnanenne cucteMoll XMMHMYECKMX 3HAHUM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpast BKIIKOYACT:

Kon
NPoBePSIeMOro
TpeOoBaHUs
1
1.1
1.2
1.3
2
2.1

BaOXHEUIIIE XUMHUYECKUE TOHSATHS: XUMHUYECKHUU DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS W
HEOJTHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHAasi W MOIIEKYJIsIpHAS
MacChl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISPHBINA
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peakiusi, peakuud COCIUHEHMS, PEaKIUH pPa3JIOKEHHs, peaKuu
3aMeIeHus, pPeaKIMu OOMEHa, TerIoBOM 3(PeKT peakinu, 3K30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MAccoBas JOJS XHUMHUYECKOTO

OJICMCHTA B COCIMHCHUH, MAaCCOBas A0JIA U IIPOLCHTHAA KOHICHTPAIIUA




BELIECTBA B PACTBOPE, AAPO aTOMa, MIEKTPOHHBIN CIIOM aTOMa, aTOMHAs
opOuTanp, pagulyc aroma, BAJIEHTHOCTb, CTENECHb OKHCIICHUS,
XMMHYECKAs! CBA3b, AEKTPOOTPULATEIBHOCTD, OJISAPHAS U HENIOJIIPHAS
KOBAJICHTHAsE  CBA3b, HWOHHAs  CBA3b, METAJUIMYECKAs  CBA3b,
KpUCTaJUIM4YecKass pemeérka (aroMHas, HWOHHas, MeTaulndyecKas,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
IEKTPOJIUTUYECKAs] ~ JUCCOLMALMSA, PpEAKIUMH HMOHHOro  oOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHCIEHHME M  BOCCTAHOBIICHHME, DIIEKTPOJIH3,
XMMHYECKOE paBHOBecHE, OOpaTHMble M HEOOpaTUMbIC peakluy,
CKOpPOCTb XMMHMYECKOW peakuuu, kartanmsarop, IIJIK, xopposus

MCTaJITIOB, CIIJIaBbI

2.2

OCHOBOIIOJIArarolue 3aKOHbl XMMMU: 3aKOH COXPAaHEHHUS Macchl,
nepuoanueckul 3akoH JM. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHH: ATOMHO-MOJIEKYJISIDHAsE ~ TeOopus, TEOPHs

SHCKTpOHHTquCKOﬁ JAUCCOoManmn

Bnaaenne ocHoBaMHM XMMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHME MTPaBUIIBHO MCIOIb30BaTh U3yUEHHBIE BELIECTBA U MaTEpUAIIbI
(B TOM umclie MUHEpaJbHbIE YAOOpEHHS, MeTalbl U CIUIaBHI,
NPOAYKTHl MEpepabOTKU MNPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrnig, mpupogHoro rasa, HeTH) B OBITY, CEIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE U NOHMMAaHHWE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOIOB
JUIsL OpraHr3Ma YesloBeKa; YMEHHE MPOTrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHX IIPOLIECCOB HA OPraHM3M YEJIOBEKAa M OKPYXKAIOIIYIO

MIPUPOJHYIO CpeLy

3.2

YMEHUEC HHTCTPHUPOBATH XUMHNYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTrUx

yueOHBIX PEAMETOB

33

HaJIMYME OIbITa paboOThl C PA3IUYHBIMM HUCTOYHMKAMHU HH(OpMaIu
Mo XUMHUU (HaydyHas M HAy4YHO-TIOMYJISIpHAas JUTepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTHBHO OILIEHWBAaTh WH(POPMAIMIO O BEHIECTBAaX, HX
MpeBpalIeHUsIX M NPAKTHUYECKOM  MPUMEHEHHMH U yMEHHUe

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




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

SA3bIKa XMMHUHU JJIS1 COCTaBICHUA (HOPMYJ HEOPraHMYECKHX BEIIECTB,

4 YpaBHCHUH  XMMHUYECKHUX  peaklMil; OCHOBaMH  XHMHUYECKOU
HomeHknarypsl (IUPAC u TpuBuaibHON)
YMeHue oOBACHATH CBS3b IOJIOKEHUS 3ieMeHTa B Ileproguueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMUYECKUX JJEMEHTOB (COCTaB M 3apsn sjpa, oOlee 4Yucio
AJNIEKTPOHOB), PpAaCHpPENeICHUEM OJIIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOAOB, KU U KaJIbLIUA
[IpencraBnenue 0  NEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XMMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPULIATEIbHOCTH),

6 MPOCTBIX U CJOXHBIX BELIECTB OT TIOJOXEHUS JIIEMEHTOB B
[lepuognueckoit cucreMe (B MaiblX MEpUOAaX M IJIABHBIX
MOArpyIIax) 1 3JEKTPOHHOIO CTPOECHUS aTOMa

7 YMmenue kinaccupuIupoBaTh:

7.1 XUMHYECKHUE DJIEMEHTBI

7.2 HEOpraHUYECKHE BEIIECTBA

7.3 XUMHYECKHE PeaKuu

8 YMeHue onpenensiTh:

g1 BAJICHTHOCTh U CTENEHb OKUCJIEHUS XMMUYECKUX DJIEMEHTOB, 3aps]

' HOHA

%o BHUJT XUMHYECKOW CBSI3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B

' COETMHEHUSIX

8.3 XapakTep cpefibl B BOJHBIX PacTBOpax BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTENb

9 YMeHue xapakTepu3oBaTh pU3NUECKHE U XUMUYECKHE CBOMCTBRA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOXA, rpaduT, amMmas,

9.1 KpeMHU#, a3zoT, ¢ocdop, cepa, XJop, HATpUW, Kalud, MarHui,
KaJIBIMH, ATFOMUHUH, JKEJe30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCIE€ HMX BOJHBIX pacTBOpPOB (Boja,

92 aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIAbI M TUAPOKCUIBI

MetamioB [-ITA rpynn, amomunus, meau (I1), muaka, xenesa (I u

1), oxcuast yraepona (I u IV), kpemuus (IV), azota u docdopa (111




u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a30THasl,

docdopHas, yroiapHasi, KpeMHHEBasE KUCIIOTA U UX COJIH)

MPOTHO3UPOBATh W  XapaKTEpU30BaThb CBOMCTBA  BEILIECTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IIPUMCHCHHUEC BCUICCTB B

- 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXHOCTh MPOTCKAHUS XUMHUYECCKHIX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX
10 YMeHue cocTaBiIsTh MOJIEKYJISIPHbIE M HOHHBIE YPABHEHHS PEaKIIHid, B
TOM YUCIIE:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIl
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKAIONINX TEHETUUECKYIO B3aUMOCBS3b MKy HUMU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACcU&Thl):
11 OTHOCUTENIbHYI0 MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOI0 AJIEMEHTA B COEJUHEHUH
11.2 MAacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSM XUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
. BeIIECTBa, 00bEM U MacCy peareHTOB WJIH MPOJAYKTOB pPEeaKINH
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO  TMO3HaHUS (HaOIrOAeHHE,
121 U3MEPEHHE, SKCIEPUMEHT, MOJICTTUPOBAHNE) NTPU U3YUECHUH BEUIECTB U
' XUMHYECKHUX SIBJICHUH; yMeHue chopMynupoBaTh MpoOieMy H
MIPEJIIOKUTE TYTH €€ PeIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUUYECKOU
' MOCY/I0W 1 TabopaTOPHBIM 000pyAOBaHUEM
MpaBMJIaMy O€30MaCHOTO OOpAIEHUs C BEIIECTBAMU, UCTIOIb3YEMBIMU
B TMIOBCEHEBHOM KM3HU, PaBUIIaMH MOBEACHUS B LIEISIX cOepeKeHus
193 30pPOBbS M OKpPYXKAIOLIEH MPUPOJHOM Cpelpl; IOHUMAaHHUE Bpeaa

(omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MbI OMNPENCIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHUS W MPEJOTBPALCHUS HX BPEIHOTO

BO3/ICUCTBUA
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Hammaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHSA W OCYIICCTBIICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

M3y4eHHUE U onrcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
¢  (u3MyecKMMM M XMMHUYECKMMHU  SIBJICHUSIMM;  OIIBITHI,

WJUTIOCTPUPYIOLIKE MPU3HAKU TPOTEKAHUS XUMHUYECKUX PEaKIINil

13.2

U3ydeHHe CIIoco00B pa3JieNIeHUs cMecel

13.3

MIOJIyYEHHE KHUCIOpOAa M U3Y4YEHHME €ro CBOMCTB; IOJIyYEHHE
BOZOPOJa U U3YyYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO rasa u

HU3Y4YCHUC CT'0 CBOI\/JICTB; IMOJIY4YCHHNEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

paCTBopéHHOFO BCIICCTBA

13.5

MIPUMEHEHUE UHIUKATOPOB (makmyca, METHUJIOpaHKa u
beHondranenna) s ONMpENeNIeHUs] XapakTepa Cpelbl B pacTBOpax

KHUCIIOT U IeJIoUe

13.6

HCCJIEIOBAaHUE W ONMCAaHUE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOACHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PACTBOPUMBIMA M HEPACTBOPUMBIMU
OCHOBAaHHWSIMH, COJISIMHM; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMI;
BBITECHEHUME OJHOIO METaula JpyrMM M3  pacTBOpa  COJM;
uccieaoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATOMHUHHUS U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCITMHCHHID); «DNEKTPOIUTHYECKAS
Iucconuanusy; «BaxkHelnne HEMETAUIBI W HX COCIHUHEHHS,

«Bakuenme MeTajuIbl U UX COCTUHEHUS)

13.8

XAMHAYECKHE  OKCIIEPUMEHTHI,  WILIIOCTPUPYIOIIAE  MPH3HAKH
MPOTEKaHMUs peakii MOHHOro OOMEeHa; KAaueCTBEHHbIE PEakIUu Ha
MPHUCYTCTBYIOIME B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMHI-,
nonua-, cyibdar-, Qocdar-, KapOOHAT-,  CHUIMKAT-aHHOHHI,
THIIPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJbIus, aIFOMAHUS,

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

14

YmMmenue:

14.1

NPEICTAaBIATh PEe3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,

J0Ka3aTcIbCTB, Fpa(l)I/IKOB u Ta6J'II/IH U BBIABIATE SMIIMPHUYCCKUC




3daKOHOMCPHOCTH

14.2

YCTaHABJIMBAThb CBA3U MCXY pCaIbHO Ha6J'II-OI[aeMBIMI/I XHUMHUYCCKUMHU
SABJICHUAMH U IMPOLCCCaAMU, NIPOUCXOAINIUMHU B MaKpO- 1 MUKPOMHPE,

OOBACHATH IMPUYUHbI MHOFOO6pa3I/IH B€IICCTB




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

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIO0XXHBIC BEIICCTBA.

1.3

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

OKHCJICHHUA

1.4

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

B COCIMHCHUU

1.5

KonmuectBo BemectBa. Mosib. Monsipuas Macca. MolsipHbId 00BEM Ta30B.

BzaumMocBs3b KOJIMYECTBA, MACChHI U YUCJIa CTPYKTYPHBIX €AUHUI] BEIICCTBA

1.6

dusznyeckue M XUMHYECKHE SBICHUSA. XUMHYECKas peaknuus " ec IIPpU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. [lepuoguyeckas cucreMa XuMU4eCKuxX 37eMeHToB J[.1.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

22

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

ITepuoanueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XHMMHYECKHX DJIEMECHTOB IEPBBIX TpéX
NnepruoaoB, KaJlkid, KaJIbIUA (pa;u/lyca aTOMOB, 3JJICKTPOOTPUIATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOf/iCTB) n ux COG)IHHGHHI;'I B
COOTBCTCTBHH C IIOJJOXKCHHEM DJJICMCHTOB B Hepno;mqecxoﬁ CUCTEME H

CTPOCHUEM HUX AaTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass Y HEMOJISIpHasi)  CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTB XUMHNYCCKHUX DJICMCHTOB. HNonnas CBA3b.




Merannndyeckas CBI3b

3.2

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

XHMHYECKOH CBSI3U

Baxwneimue MNpEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCAUHCHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoseoOpa3yronye; OCHOBaHMK (LIETOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KACIOT  (KHCIOPOJCOACpKAIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE 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, Kajiud, Marovusd W KaJlbOWsA, aJJiOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/'I

paa HaHp}DKeHI/Iﬁ MCTAJlJIOB

4.4

dusznyeckne U XUMHUYECKHE CBOMCTBA BOOOPOJHBIX CO€OUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MeTawioB [A-IIIA rpymn, munka, mequ(Ill) u

xenesa(ll, I).ITonyuenue okcu0B METANIIOB

4.7

XVUMHYECKHE CBOWCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUAPOKCHIOB QIIOMUHUA, JKele3a, IuHKa). [lomydeHne OCHOBaHHWM U

aM(OTEPHBIX THAPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yrosbHOWU. OcoObIe
XMMHWYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[TonydyeHue Kuciaor

4.9

OO0me XuMHYECKUE CBOMCTBA cpenHux coiei. [lomyuenue coneit

4.10

[Tonyyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIIIEKUCIIOTO Ta3a B JabopaTopuun

4.11

[lomyuenne amMmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01me




CIIOCOOBI IMOJIY4YCHUA MCTAJIJIOB

4.12

I'eneTnueckas cBI3b MEXKIY KilaCcCaMHU HEOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccugukaiuss XAMHUECKUX PEaKIUi 10 pa3IHYHBIM MPU3HAKAM: 110 YUCIy U
COCTaBy Y4YaCTBYIOIIUX B pEAKIMUU BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, o

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoii 3 PEeKT XUMHUECKOW Peakluy, TEPMOXUMUUYECKUE ypaBHEHUSA. DK30-

N OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/ILIGCKI/IC YpPaBHCHHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pPCaKknuu. OKHCIUTEI U BOCCTAaHOBHTCIMU.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUA. SHGKTpOHHLIﬁ OanaHC

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pakuuun

54

Teopust AMEKTPOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOIUTH U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnanmumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKum“I HMOHHOT'O O6MCH8.,

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIINN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jgabopaTopuu H OBITY.

HepBaﬂ InmoMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVWMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBpALLCHHS
[TpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pPELICHUH DHKOJOTMYECKMX MpolieM. YcCuieHHe MapHUKOBOro »ddexra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS] U UX COEIMHEHUHN B
ObITY, MEAMLUHE, TPOMBIIUIEHHOCTH U CelbCKOM xo3ssiicTtBe. Ilpumenenue
METAJJIOB M CIUIAaBOB (CTalb, YYTyH, IIOpPAJIOMUHUN, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coenHeHuH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH 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: KHpPaAX, 6em<ax, YIjeBoAax — U Uux




POJIN B )KU3HU YCIIOBEKA

7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSAM
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