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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOTO Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM o0y4YeHUs] XUMUU Ha YPOBHE 11€JIEN n3yueHus peaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM y4eOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0O noaxoaa K €€ msydeHuro. Conep:kaHue CKIaJbIBACTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIyYeHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOIUT C MPUBICYECHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpallleHus C BEIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeTOoJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX JMJIs HM3y4yeHUs XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHHEM, U3YUYCHHE U OIMUCAHWE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB Pa3JeICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HECHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yenoBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3liaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ®  KanblKeM) (BO3MOXKHO MKCIIOJIb30BAaHHE BHICOMATEPUAJIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, MOIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMbOTEPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUI CMBICH MOPSAKOBOIO HOMEpa, HOMEpPOB NEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero noyoxeHur B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIIEHUs U BOCCTaHOBIIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIMIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOAHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdpaT-uoH. Haxoxzaenue ceppl M €€ COCAUHEHHH B IpHUpoae. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTpPaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHI (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3Y4YCHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHHUSI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HaTpusi W Kanud. [IpuMeHeHune IIeNnOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbLMs, aIFIOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxxnenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 U TO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIEeCO00pa3sHOE OTHOIIEHHWE K MpHUpOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3alpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBieHHUS (opmys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUA — HAONIOJACHWE, W3MEPCHHE, MOJICIHUPOBAHHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaient, METUIOPAHXK U JPYTHe).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBEcHE, OOpaTUMblE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIM4YecKas pemiéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢GopmyiaM, BHI XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3axkona JI. WM. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpymnma)», manbie u  OONbIIME MEPUOJABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIMJIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INOYPOYHOE IIVIAHUPOBAHUE
8 KUIACC (mkoJia)

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
' Tema ypoka Beero Konrpoabnbsie IIpakTuueckue A— o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Pons xumuu B 1 02.09 bu6mmoreka [IOK
’)KM3HM YesoBeka. Tela u BelecTna ' https://m.edsoo.ru/ff0d210c
2 ITonsiTie 0 MeTO1aX MO3HAHUS B 1 06.09 bu6mmoreka [IOK
xumun. CTapToBasi TUarHOCTHKA ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 1 09.09 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 13.09 bu6mmoreka [IOK
paszeneHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 16.09 BH6H_HOTeKa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6nmoreka [JOK
6 AATOMBI 1 MOJICKYTbI . 20.09 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHe PJIEMEHTBI. 3HAKU 1 23.09 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 27.09 https://m.edsoo.ru/ff0d2a6e
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 30.09 https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuueckas popmya. 1 04.10 bubnuorexa [IOK

BanenTHOCTh aTOMOB XUMHYECKUX
9JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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

OTHOcHuTeNnbHAsA aTOMHAas Macca.

bu6mmoreka [IOK

1 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca 07.10 https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOTO 11.10 bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU ' https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moib. 14.10 bu6mmoreka [IOK
Monsipaast macca ' https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMUYECKUE SBICHUS. 18.10 bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS NIPOTEKaAHUS 21.10 bubnnoreka [JOK
XMMHUYECKHX PeaKiui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MacChl BEILIECTB. 2510 bu6mmoreka [IOK
XMMUYECKUE YpaBHECHUSI ' https://m.edsoo.ru/ff0d3b88
| oo soreeoms s i BomoeIok
H yP . ' https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHA
18 KéIaaIfCI/I/IIIgI) IEICI?: HI/?H);I:III\/I/ISI/II qe:;?;;ceHnﬂ 11.11 bubmaorexa LJOK
peaxil A ' P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
19 IB\fI ngéii‘)i‘i‘?’%&ﬁyq e 1 15.11 bubmorexa LHOK
1 et . ' https://m.edsoo.ru/ff0d40c4
CHCTEMATHU3AINS 3HAHWI
20 KonTponbnas padora Nel no teme 18.11 bubnnoreka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» ' https://m.edsoo.ru/ff0d4290
21 Efffﬁaiﬁffﬁﬁolwf 3§e(§eT§: " 2211 bubmmorexa [IOK
‘ ' https://m.edsoo.ru/ff0d448e
rpocroe Bemecto. O30H
| e n s ot i B LK
’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumgax
CriocoObI ToTy4eHusT KHCIIOPOa B
23 nabopaTopuu ¥ IPOMBIIUICHHOCTH. 29.11 bubmorexa OK

[Ipumenenue kuciopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBo# 3 PexT XuMUIEeCKOM
peaKIuu, MOHSATHE O

bubmuorexa [JOK

24 TEPMOXHUMHUYECKOM YPaBHEHHH, DK30- 02.12 https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKITUIX
Tonnupo (HedTH b U METAaH).
25 3§er;3H21§HZ(11;03’L[yy;(;H CHOC§6iI 2r0 06.12 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
26 Eﬁiﬁ;ﬁfﬁaﬁ 12223;15;3 o 09.12 bubmorexa LHOK
. ' https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTBY»
27 Bonopon — anemeHT u npocroe 13.12 bubnnorexa [JOK
BellecTBo. HaxoxaeHue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XUMUYCCKHE CBOMCTBA 16.12 bubmuorexa [JOK
Bosopoza. [IpuMeHenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 [ToHsiTHE O KUCIIOTAX U COMSAX 20.12 https://m.eds00.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B 2312 bubnuotexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
31 dlonyuenme n cobmpanne soopora 2712 | Bubmorexa IOK
N ’ ' https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MossipHblii 00BEM ra30B. 3aKOH 13.01 bubnuoreka [IOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
33 fiﬁiﬁiﬁi’iﬁ iﬁe?ri HmcoTHONY 17.01 bubmmorexa [IOK
. ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B ypemeno peasum na oenone 2001 ~ bubmoreraIOK
p . ' https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA 2401 bubmuoreka [JOK
BO/IbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauwmii. [Tonstre 06 27.01 bu6mmorexa [{OK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

HHAUKATOpPax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bubmuorexa [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA 31.01 https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C 03.02 bubmuorexa [JOK
OmpeeIEHHON MacCOBOM JIOJICH ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme 07.02 bubnnoreka [JOK
«Kwucnopon. Bomopoza. Boma» ' https://m.edso0.ru/ff0d6342
40 Oxcuel: cocTaB, KIacCH(PUKAIINS, 10.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
IT HHUE 1 XUMHUYECKHUE CBOMCTB
41 KI/?chIy(;{TeHH)f OCHOBHB?)((: u S 14.02 bubmorexa LHOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, 17.02 bubnuotexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA 21.02 bubnuoreka [IOK
OCHOBaHHH ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, 24.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKUE CBOMCTBA 28.02 bubnuorexa [IOK
KUCIIOT ' https://m.edsoo.ru/ffOdfee2
16 crocotm noryeenm. ximece 0303 Budmorera LIOK
N ’ ' https://m.edso00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME 07.03 bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX ' https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eHeTn4eckas CBSI3b MEKIY 10.03 bu6mmorexa [{OK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

KJIacCaMU HEOPraHUYECKUX
COE€TUHEHUN

O0001IeHYE ¥ CUCTEMATU3 AU

https://m.edso0.ru/00ad9a50

bubmuorexa [JOK

49 3HAHUI 14.03 https://m.edsoo.ru/00ad9cb2
o
S0 "Oonbmmie clacent neopramsecKix 1703~ bubmoreralIOK
o ' https://m.edsoo.ru/00ad9ela
COEIMHEHU I
SL smmacckon snewenron, Homsme o 2103 Buomiorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
[lepuonnueckuii 3aKoH 1
52 [lepuoanueckas cucrema 04.04 bubnuorexa [JOK
XUMHUECKHX d1eMeHToB 1. 1. ' https://m.edsoo.ru/00ada52c
MenpeneeBa
bu6nmoreka [JOK
>3 Hlepronet, rpymBl, MOATPYITE! 07.04 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX 11.04 bubnuotexa [JOK
saep. M3oromsrl ' https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 06onoquU Bubnmorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 14.04 httos://m.ed 100ada6b
ps://m.edso0.ru/Vladabnc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B 18.04 bubnuorexa [JOK
[Tepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. 21.04 bubmuorexa [IOK
. MenneneeB — y4€HBIi, e1aror u ' https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 2504 bubnuorexa [JOK
XUMHYECKHX 3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b 28.04 bubnmoreka [JOK



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

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

60 KoBanentHas nosisipHas XuMu4ueckas 1 05.05 bubmuorexa [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossipHast 1 1205 bubmuorexa [IOK
XMUMHYECKas CBA3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneup oxkucneris . 16.05 https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 19.05 bubnuorexa [JOK
peakiuu ' https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OxucIUTEN ¥ BOCCTAHOBUTEIU 1 23.05 https://m.eds00.ru/00adb076
65 Crpoenne atows, Xivmeokss ) 3005  Bubmorera LIOK
: ' https://m.edso0.ru/00adb486
CBSI3b)»
66 O06001IeHNe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HAHMH 3a Kypc 8 Kiacca https://m.edsoo.ru/00adb33c
67 HTorosast KOHTpoJIbHASA paboTa 1 26.05 bubmorexa HOK
' https://m.edsoo.ru/00ad9cb2
. bubmuorexa [JOK
68 Hrorosiit ypox . https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC (¢dpuamasn)
Ne KoJsnyecTBo 4acos Jara JJIeKTPOHHBbIE HU(PPOBHIE
Il/-l] Tema ypoka Beero Konrpoabnbsie IIpakTuueckue A— o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Pons xumuu B 1 03.09 bu6mmoreka [IOK
’)KM3HM YesoBeka. Tela u BelecTna ' https://m.edsoo.ru/ff0d210c
2 ITonsiTie 0 MeTO1aX MO3HAHUS B 1 05.09 bu6mmoreka [IOK
xumun. CTapToBasi TMAarHOCTHKA ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 1 10.09 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 12.09 bu6mmoreka [IOK
paszeneHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 17.09 BH6H_HOTeKa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU MTOBAPEHHOM COJIN)»
bu6nmoreka [JOK
6 AATOMBI 1 MOJICKYTbI . 19.09 https://m.edsoo.ru/ff0d2a6c
7 XuMHUUYECKHe dJIEMEHThI. 3HAKH 1 24.09 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 26.09 https://m.edsoo.ru/ff0d2a6e
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 01.10 https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuueckas popmya. 1 03.10 bubnuorexa [IOK

BanenTHOCTh aTOMOB XUMHYECKUX
9JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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

OTHOcHuTeNnbHAsA aTOMHAas Macca.

bu6mmoreka [IOK

1 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca 08.10 https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO 10.10 bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU ' https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moib. 15.10 bu6mmoreka [IOK
Monsipaast macca ' https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMUYECKUE SBICHUS. 17.10 bubmuorexa [JOK
XUMHUECKas PEaKIUs ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS NIPOTEKaAHUS 2210 bubnnoreka [JOK
XMMHUYECKHX PeaKiui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MacChl BEILIECTB. 24.10 bu6mmoreka [IOK
XMMUYECKUE YpaBHECHUSI ' https://m.edsoo.ru/ff0d3b88
| oo soreeoms s i BomoeIOk
H yP . ' https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHA
18 KéIaaIfCI/I/IIIgI) IEICI?: HI/?H);I:III\/I/ISI/II qe:;?;;ceHnﬂ 07.11 bubmaorexa LJOK
peaxil A ' P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
19 IB\fI ngéii‘)i‘i‘?’%&ﬁyq e 1 12.11 bubmorexa LHOK
1 et . ' https://m.edsoo.ru/ff0d40c4
CHCTEMATHU3AINS 3HAHWI
20 KonTponbnas padora Nel no teme 1411 bubnnoreka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» ' https://m.edsoo.ru/ff0d4290
21 Efffﬁaiﬁffﬁﬁolwf 3§e(§eT§: " 19.11 bubmmorexa [IOK
‘ ' https://m.edsoo.ru/ff0d448e
rpocroe Bemecto. O30H
| e n s ot an B LK
’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumgax
CriocoObI ToTy4eHusT KHCIIOPOa B
23 nabopaTopuu ¥ IPOMBIIUICHHOCTH. 26.11 bubmorexa OK

[Ipumenenue kuciopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBo# 3 PexT XuMUIEeCKOM
peaKIuu, MOHSATHE O

bubmuorexa [JOK

24 TEPMOXHUMHUYECKOM YPaBHEHHH, DK30- 28.11 https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKITUIX
Tonnupo (HedTH b U METAaH).
25 3§er;3H21§HZ(11;03’L[yy;(;H CHOC§6iI 2r0 03.12 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
26 Eﬁiﬁ;ﬁfﬁaﬁ 12223;15;3 o 05.12 bubmorexa LHOK
. ' https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTBY»
27 Bonopon — anemeHT u npocroe 1012 bubnnorexa [JOK
BellecTBo. HaxoxaeHue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XUMUYCCKHE CBOMCTBA 1212 bubmuorexa [JOK
Bosopoza. [IpuMeHenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 [ToHsiTHE O KUCIIOTAX U COMSAX 17.12 https://m.eds00.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B 19.12 bubnuotexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
31 dlonyuenme n cobmpanne soopora 2412 | BubmoraxaIOK
N ’ ' https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MossipHblii 00BEM ra30B. 3aKOH 26.12 bubnuoreka [IOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
33 fiﬁiﬁiﬁi’iﬁ iﬁe?ri HmcoTHONY 14.01 bubmmorexa [IOK
. ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B ypemeno peasum na oenone 1601 BubmoreraLIOK
p . ' https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA 21.01 bubmuoreka [JOK
BO/IbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauwmii. [Tonstre 06 23.01 bu6mmorexa [{OK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

HHAUKATOpPax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bubmuorexa [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA 28.01 https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C 3001 bubmuorexa [JOK
OmpeeIEHHON MacCOBOM JIOJICH ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme 04.02 bubnnoreka [JOK
«Kwucnopon. Bomopoza. Boma» ' https://m.edso0.ru/ff0d6342
40 Oxcuel: cocTaB, KIacCH(PUKAIINS, 06.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
IT HHUE 1 XUMHUYECKHUE CBOMCTB
41 KI/?chIy(;{TeHH)f OCHOBHB?)((: u S 11.02 bubmorexa LHOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, 13.02 bubnuotexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA 18.02 bubnuoreka [IOK
OCHOBaHHH ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, 20.02 bubnuoteka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKUE CBOMCTBA 25 02 bubnuorexa [IOK
KUCIIOT ' https://m.edsoo.ru/ffOdfee2
16 crocotm noryeenm. ximece 2700 Buomiorexa LIOK
N ’ ' https://m.edso00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Perenue
47 IKCIIEPUMEHTAILHBIX 33724 110 TeMe 04.03 bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eHeTn4eckas CBSI3b MEKIY 06.03 bu6mmorexa [{OK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

KJIacCaMU HEOPraHUYECKUX
COE€TUHEHUN

O0001IeHYE ¥ CUCTEMATU3 AU

https://m.edso0.ru/00ad9a50

bubmuorexa [JOK

49 3HAHUI 11.03 https://m.edsoo.ru/00ad9cb2
o
S0 "Oonbmmie clacent neopramsecKix 1303 ~ bubmoreralIOK
o ' https://m.edsoo.ru/00ad9ela
COEIMHEHU I
SL smmacckon snewenron, Homsme o 1803 buOmorera IOK
) ' https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
[lepuonnueckuii 3aKoH 1
52 [lepuoanueckas cucrema 20.03 bubnuorexa [JOK
XUMHUECKHX d1eMeHToB 1. 1. ' https://m.edsoo.ru/00ada52c
MenpeneeBa
bu6nmoreka [JOK
>3 Hlepronet, rpymBl, MOATPYITE! 01.04 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX 03.04 bubnuotexa [JOK
saep. M3oromsrl ' https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 06onoquU Bubnmorexa [IOK
55 aToMOB 3J5ieMeHTOoB [lepuoudeckoit 08.04 httos://m.ed 100adash
ps://m.edso0.ru/Vladabnc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B 10.04 bubnuorexa [JOK
[Tepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. 15.04 bubmuorexa [IOK
. MenneneeB — y4€HBIi, e1aror u ' https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 17.04 bubnuorexa [JOK
XUMHYECKHX 3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b 22.04 bubnmoreka [JOK



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

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

60 KoBanentHas nosisipHas XuMu4ueckas 1 24.04 bubmuorexa [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossipHast 1 29.04 bubmuorexa [IOK
XMUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneup oxkucneris . 06.05 https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 13.05 bubnuorexa [JOK
peakiuu ' https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 15.05 https://m.eds00.ru/00adb076
65 Crpoenne atows, Xiveoss ) 2005 | BubmoraxaIOK
: ' https://m.edso0.ru/00adb486
CBSI3b)»
66 O06001IeHNe U CUCTEMATU3 AL 1 2705 bubmuorexa [JOK
3HAHMH 3a Kypc 8 Kiacca ' https://m.edsoo.ru/00adb33c
67 HToroBast KOHTpOJIbHAs paboTa 1 22.05 bubmorexa HOK
' https://m.edsoo.ru/00ad9cb2
. bubmuorexa [JOK
68 Hrorosiit ypox . 29.05 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC (mkoaa)

KoaudecTBO 9acoB

DJIeKTpOoHHbIe UG pPOBbIE

Ne Tema ypoka K 1 Aara o0pa3oBaTe/ibHbIE
/o Yp Beero OHTPOJbHbIE PaKTH4YeCcKHe u3yuenus |Y
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aKoH.

1 [Tepuonnueckas cucrema 1 02.09 bubnmoreka [JOK
XUMHUECKHX d1eMeHToB 1. 1. ' https://m.edsoo.ru/00adb59e
MenpeneeBa

2 3253??2“ MBIOCKIX, SHIOMEIHTOB 1 06.09 bubmorexa LIOK

.. ' https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 09.09 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4ueckou CBSI3U U THIIBI 1 13.09 bu6nmoreka [JOK
KPHCTAJUTMICCKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel o reme

5 <<HOBT£)p€HI/I€ U yrayOsieHue 1 1 16.09
3HAHUN OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

6 Knaccudukanms xumuaecknx 1 20.09 bubnuoteka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0

;| Moo mopoem oo | oo BiSaorsa oK
PEAKIIITH. ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaKIHIX
[ToHsITHE 0 XUMHUYECKOM
paBHOBecun. DAKTOPHI, BIUSIONINE

8 Ha CKOPOCTh XUMHUUYECKOU PeaKlnu 1 2709 BH6H_HOTeKa HOK

https://m.edsoo.ru/00adc28c
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
9 OxucauTenpHo- 1 30.09 bubmuoreka [IOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

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



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

Teopust 31EKTPOTUTHUECKON

10 muccoranuu. CUIbHBIC B clla0ble 04.10 bubmorexa LIOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bu6mmoreka [IOK
1 Voukbie ypasHEHUs peakiui 07.10 https://m.eds00.ru/00add448
XHMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI 11.10 bu6mmoreka [IOK
00 3JICKTPOIUTHUCCKON ' https://m.edsoo.ru/00add5d8
JUCCOTTHAITIT
s | e e s o B K
pei N ' https://m.edsoo.ru/00add8b2
AICKTPOJUTUYECKON JUCCOIHAITIT
. bubmuorexa [JOK
14 [TonsiTHe 0 THApPOIH3E CONCH 18.10 https://m.edso0.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A 21.10 bubmuorexa [JOK
3HaHUH ' https://m.edsoo.ru/00addd12
II o],
16 «II’):LIEITeI;I{IIZC;(Ij:npe?)?/I(E:HJIaHLHHX 25.11 bubmmorexa [IOK
' https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padora Ne2 o teme
17 «QJIEKTpOIUTHYECKAs 08.11 bubnuoreka [IOK
nucconmanys. XUMUYECKUe ' https://m.edso0.ru/00addecO
pEaKIuu B pacTBOPAX»
18 | Xomawsoonme caitorms v mprasene 0g11 | Bubmorera LIOK
' https://m.edsoo.ru/00addfe2
XJIopa
19 ummmeconne caoficrss, nomyeene 1141 | BubmoreraLIOK
’ i ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yenue coyTHON KUCIIOTHI, 15.11 bubmorexa HOK

H3y4YEHHE €€ CBOMCTBY»

https://m.edso0.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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Brrancnenus no YpaBHCHUAM

bu6mmoreka [IOK

21 XMMHYECKUX PEAKIUH, ECIIU OJUH 15.11 https://m.eds00.ru/00ade488
U3 pEareHTOoB JlaH B U30bITKE

29 OO6m1ast XxapakTepruCcTHKa SJIEMEHTOB 18.11 bubmuorexa [JOK
VIA-rpymimsr ' https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé 2211 bu6mmoreka [IOK
COCIMHEHUH B IPUPO/IC. ' https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA CEPBI

2 Grmmecoune n ot 211~ buomiorexallOK

8 ' https://m.edsoo.ru/00ade802
CBOMCTBa
55 gmccxne s xmece 2511 buomiorexa LIOK
8 ' https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. 2911 bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE ' https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI
Brruncienune MmaccoBoii 10U bu6nmoreka [JOK

27 29.11 }

BBIXOJIa IPOJIYKTa PEaKIINU https://m.edsoo.ru/00adec8a
OO6mrast XapakTepruCcTHKa JIEMEHTOB
28 Xﬁn;poﬁgzzé?{?; ;3 npupoe 02.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMUYECKHEe
CBOICTBA
29 QXMI\;T;’K(:: c(gglzlz;l}izKﬁ(e);yqune 06.12 bubmorexa [IOK
’ ' https://m.edso0.ru/00adf004
Y IPUMEHEHNE
30 [TpakTrueckas padota Ne 3 o Teme 0912 bubnuorexa [JOK

«IlonydyeHne aMMHaKka, U3y4eHue

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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€ro CBOICTB)»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6mmorexa [IOK

31 XUMHUYECKHE CBOWCTBA 1312 https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHMSI B KAUECTBE MUHEPAITBbHBIX
. bubmmoreka [JOK
32 ynoopeHuii. XumMudeckoe § 16.12 https://m.eds0o.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCTMHEHUSMH a30Ta
33 $§§$§ pﬁgllgfn%?; q)q?ﬁjn(;gfne " 20.12 bubmorexa [IOK
p N ' https://m.edsoo.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MTOJIYICHUE
Hcnonp3oBanue GocaToB B
34 Ka4yeCTBE MUHEPATbHBIX 23.12 bubnunoreka [JOK
ynoOpeHuil. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
35 EFEGEOE’ E)ﬁiﬁiﬁ?ﬁme ’ 27.12 bubmorexa LHOK
PHPOAC, o ' https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaeponaa, ux Gu3nvecKue
Y XUMHYECKHE CBOMCTBA.
bu6nmoreka [JOK
36 DKOJIOTHYECKHE MPOOIIEMBI, 13.01 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
. bubnuorexa [JOK
37 VYronbHast KUCHOTA U €€ CONu 17.01 https://m.eds00.ru/00ac006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. 20.01 bubnnorexka [JOK
KauecTtBeHHas peakius Ha ' https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O 24.01 Eubmorexa LIOK

COCIMHECHHSX yTIIepoia

https://m.edso0.ru/00ae054e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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27.01

bu6mmoreka [IOK

40 KpemHuii u ero coepunennus https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
41 Pemenue skciepuMeHTAIbHBIX 31.01 bubmuorexa [JOK
3a1a4 1o TeMe «BaxHeimume https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
o
2 Bameime owermn 0302 | Bafmorexa IOK
https://m.edsoo.ru/00ae0el8
COCTMHCHH
OO6m1as XxapakTeprucTruKa
XHMHYECKUX AJIEMEHTOB —
METaJUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
43 07.02 .
METaJLTMYeCKast KPUCTAJUINIECKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METAJLJIOB
44 gﬁiﬁ;ﬁiﬁ;ﬁ;ﬁ; o 10.02 bubmorexa LIOK
N ' https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJIoB
OO1u11e crnocoObl MOTyYSHHS
MET B. CrinaBel. Beraucnenus
45 ns ;;I::B.OHeHCI/IﬂJ;/IaXI/IMI/IquK(I:/IJ;e 14.02 bubmorexa HOK
y https://m.edso00.ru/00ae1156
peakIuii, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
bubmuorexa [JOK
46 [TonsTHE O KOPPO3UM METAIIIOB 17.02 https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47 Ilenoumpie MeTa bl 21.02 https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U 24.00 bubmuoreka [JOK
KaJus ' https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIE METATIIBI — 28.02 bu6mmorexa [IOK
KaJIbIIMH U MarHUU ' https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNS KaJIbIIH 03.03 bu6mmorexa [{OK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edso0.ru/00ae15e8

O0001IeHrEe U cUCTEMaTU3 AU

51 . 07.03
3HAHUI
52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ 10.03 bubmuorexa [JOK
yCTpaHeHUs ' https://m.edsoo.ru/00ae1886
S5 Reenoens sosmtnwerom 66 1403~ Bubmorera IOK
i https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuorexa [JOK
>4 AsomHimi 17.03 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U 21.03 bubnnoreka [JOK
THJIPOKCHIA ' https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso 04.04 https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJH 07.04 bu6nmoreka [JOK
xenesa (1) u xenesa (I11) ' https://m.edsoo.ru/00ae35e6
58 O606HvleHHe Y CUCTeMaTu3aIus 11.04
3HAHUI
ITpakTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX 14.04 bubnnoreka [JOK
3a1a4 1o teme «Baxueiime ' https://m.edsoo0.ru/00ae3de8
METAJTBI U UX COCTUHCHUS
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIMHA, €CITH OJTHH
60 U3 PEareHTOoB JIaH B U30BITKE WU 18.04 bubmuorexa [JOK
COJEPIKUT pUMeCH. Beraucienus ' https://m.edso0o.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakImu
61 O606HvleHI/Ie Y CHCTEeMaTH3aIus 25,04
3HAHUI
62 HroroBas koHTpoOJIbHAs paboTa 21.04
63 BemectBa u marepuassl B 28.04 bubnmoreka [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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HOBCC,I[HGBHOﬁ JKHU3HH 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50

64 XUMUYECKOE 3arpsi3HEHUE 1 05.05 bubmuorexa [JOK
OKpYKaIOIIeH CpeJIbl ' https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHuu 1 1205 bubmuorexa [IOK
HKOJIOTHYECKUX MPOOIEM ' https://m.edsoo.ru/00ae4270
66 O06001IeHNEe U CHCTEMATH3ALIHS 1 16.05 bu6mmoreka [IOK
3HaHMH 3a Kypc 9 Kiacca ' https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
67 Pemenne sana« . 19.05 https://m.edso0.ru/00adb33c
. bubnuorexa [JOK
68 Hroroseiit ypok . 23.05 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
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9 KJIACC (dpuauan)

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe UG pPOBbIE

Ne Tema ypoka K 1 Aara o0pa3oBaTe/ibHbIE
/o Yp Beero OHTPOJbHbIE PaKTH4YeCcKHe u3yuenus |Y
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aKoH.

1 [Tepuonnueckas cucrema 1 03.09 bubnmoreka [JOK
XUMHUYECKHX d1eMeHToB 1. 1. ' https://m.edsoo.ru/00adb59e
MenpeneeBa

2 3253??2“ MBIOCKIX, SHTOMEIHTOB 1 05.09 bubmorexa LIOK

.. ' https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 10.09 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4ueckoil CBSA3U U THIIBI 1 12.09 bu6nmoreka [JOK
KPHCTAJUTMYECKUX PEIHIETOK ' https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme

5 <<HOBT£)p€HI/I€ U yrayOsieHue 1 1 17.09
3HAHWUN OCHOBHBIX Pa3eNioB Kypca
8 kmacca»

6 Knaccudukanms xumuaecknx 1 19.09 bubnuoteka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0

;| Moo oo i | oo BiSaorsa K
PEAKIIITH. ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaKIHIX
[ToHsITHE 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUIIONTHE

8 Ha CKOPOCTh XUMHUUYECKOU peaKlnu 1 26.09 BH6H_HOTeKa HOK

https://m.edsoo.ru/00adc28c
Y TIOJIO’)KEHUE XUMUIECKOTO
paBHOBECHsI
9 OxucauTenpHo- 1 01.10 bubmuoreka [IOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/00adcade
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Teopust 3AEKTPOTUTHUECKON

10 nuccornnanuy. CHIBHEIE U CIIA0BIE 03.10 Bubmaorexa IOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bu6mmoreka [IOK
1 Houkbie ypasHEHUs peakitui 08.10 https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI 10.10 bu6mmoreka [IOK
00 3JICKTPOIUTHUCCKON ' https://m.edsoo.ru/00add5d8
JIHACCOLIAAIIAN
13| coeremponorammentfiob 1510 ~ bubmiorera LIOK
peil . ' https://m.edso0.ru/00add8b?2
AICKTPOJUTUYECKON JUCCOIHAITIT
. bubmuorexa [JOK
14 [TonsiTHe o rumponuse conei 17.10 hitps://m.eds00.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A 2210 bubmuorexa [JOK
3HAHUI ' https://m.edsoo.ru/00addd12
II o],
16 «II’):LIEITeI;I{IIZC;(Ij:npe?)?/I(E:HJIaHLHHX 24.10 bubmmorexa [IOK
' https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o teme
17 «QJIEKTpOIUTHYECKAs 05.11 bubnuoreka [IOK
nucconmanys. XUMUYECKue ' https://m.edso0.ru/00addecO
pEaKIuu B pacTBOPaAX»
18| Ronmaoone cobiicema s npmione o7y ~ bubmiorera LIOK
' https://m.edso0.ru/00addfe2
XJIopa
19 | ooy endfiren, mompaes o7y bubmiorera IOK
’ ya ’ ' https://m.edso0.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yenue coyTHON KUCIIOTHI, 12.11 bubmmorexa [TOK

H3y4YEHHE €€ CBOMCTBY»

https://m.edso0.ru/00ade348
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Brrancnenus no YpaBHCHUAM

21 XMMHYECKUX PEAKIUH, ECIIU OJUH 14.11 bubmoreka LOK
’ https://m.edsoo.ru/00ade488
U3 pEareHTOoB JIaH B U30BITKE

29 OO6m1ast xapakTepruCcTHKa SJIEMEHTOB 1411 bubmuorexa [JOK
VIA-rpymimsr ' https://m.edsoo.ru/00ade64a
AJNIIOTPOITHBIE MOJAM(PHUKALIUN CEPBI.

23 Haxoxnenue cepol u eé 19.11 bu6mmoreka [IOK
COCIMHEHUH B IPUPO/IC. ' https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOWCTBA CEPhI

| TR e ay B LOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
s | e Copeas o iy B LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. 28.11 bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienue MmaccoBod 10U 03.12
BBIX0/1a TTPOJIYKTA PEAKIIUH
OO6m1ast XxapakTepruCcTHKa JIEMEHTOB
VA-rpynmnsl. A3oT,

28 pacripocTpaHeHue B IIPUPOJIE, 05.12
(bu3nUecKrue U XUMUYECKHEe
CBOICTBA

29 erl\fﬁi’g: c(gg;z:}i:Kﬁce);yqune 10.12 bubmorexa [IOK

’ ' https://m.edsoo.ru/00adec8a
U IPUMEHEHUEe
30 [TpakTrueckas padota Ne 3 o Teme 1212 bubnuorexa [JOK

«IlonydyeHne aMMHaKka, U3y4eHue

https://m.edsoo.ru/00adeeab
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€ro CBOICTB)»

A3OTHAas KUCOTa, €€ (hu3ndecKkue u

bu6mmorexa [IOK

31 XUMHAYECKHE CBOWCTBA 17.12 https://m.edsoo.ru/00adf004
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHMSI B KAUECTBE MUHEPAITBHBIX
. bubmmoreka [JOK
32 ynoopeHuii. XumMudeckoe § 19.12 https://m.eds00.ru/00adf180
3arpsi3HEHUE OKPY)KAIOIIEH CpeIbl
COCTMHEHUSMH a30Ta
33 $§§$§ pI:IgIKISII:fH((l))”?: ¢)q§)§§n(;2:fne " 24.12 bubmorexa [IOK
p N ' https://m.edsoo.ru/00adf306
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonp3oBanue GocaToB B
34 Ka4yeCTBE MUHEPATbHBIX 26.12 bubnunoreka [JOK
ynoOpeHuil. 3arpsisHeHue https://m.edsoo.ru/00adf518
MIPUPOJTHOM cpebl hochaTaMu
35 EFEGEOE’ E)ﬁiﬁiﬁ?ﬁme ’ 14.01 bubmorexa LHOK
PHPOAC, o ' https://m.edsoo.ru/00adf68a
XHUMHAYECKHE CBOWCTBA
Oxcunsl yriaeponaa, ux Gu3nIecKue
Y XUMHUYECKHE CBOMCTBA.
bu6nmoreka [JOK
36 DKOJOTUYECKHE MPOOIIEMBI, 16.01 https://m.edsoo.ru/00adfc20
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
. bubnuorexa [JOK
37 VYronbHast KUCHOTA U €€ CONU 21.01 https://m.eds00.ru/00adfd9c
[TpakTuueckas padora Ne 4 mo Teme
18 "[Tomy4yeHne yriieKUCIIoro rasa. 23.01 bubmmoreka [IOK
KauecTtBeHHas peakius Ha https://m.edsoo.ru/00adfebe
KapOoHaAT-NOH"
[TepBoHauYaNbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O 04.02 Eubmorexa LIOK

COCIMHECHHSX yTIIepoia

https://m.edso0.ru/00ae006¢c
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https://m.edsoo.ru/00ae006c

bu6mmoreka [IOK

40 Kpemuwuii u ero coequHeHus 30.01 https://m.eds00.ru/00ae027¢
[TpakTuyeckast pabora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX 06.02 bubmuorexa [JOK
3a1a4 1o Teme «BaxHeimme ' https://m.edso00.ru/00ae054e
HEMETaJUIbl U UX COCTUHEHUS

o
2 B nevermn e 2801 | DubmorexallOK
https://m.edsoo.ru/00ae080a
COCTMHCHH
OO6m1as XxapakTeprucTruKa
XHMHYECKUX AJIEMEHTOB —

43 METaJI0B. MeTain4decKas CBsI3b U 11.02 bubmuorexa [JOK
METaJIMYeCKasi KPUCTAJUINICCKas ' https://m.edso0.ru/00ae0bf2
pemérka. Gu3nyeckue CBOMCTBA
METAJLJIOB

44 gﬁiﬁ;ﬁiﬁ;ﬁ;ﬁ; o 13.02 bubmorexa LIOK

. ' https://m.edsoo.ru/00ae0el8
HaIpsDKEHUHA METaJIoB
OO1u11e crnocoObl MOTyYSHHS
MET B. CruiaBbl. Beraucnenus
45 ns ;PjIEJlIBOHeHCI/ISIJ;IaXI/IMI/I‘IeCK(I:/II)I(e 18.02 bubmorexa HOK
y https://m.edsoo.ru/00ae103e
peakIuii, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
bubmuorexa [JOK

46 [TonsTHE O KOPPO3UM METAIIIOB 20.02 https://m.eds00.ru/00ae1156

bu6mmorexa [IOK

47 Ilenoumpie MeTa bl 25.02 https://m.edsoo.ru/00ae1156

48 Okcubl ¥ THAPOKCUBI HATPUS U 27,02 bubmuoreka [JOK
KaJus ' https://m.edso00.ru/00ae1278

49 Illenoyno3eMeNbHBIE METATIIBI — 04.03 bu6mmorexa [IOK
KaJIbIIMH U MarHUU ' https://m.edsoo.ru/00ae14b2

50 Baxuelnme coeqMHEHNS KaJIbIIU 06.03 bu6mmorexa [{OK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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https://m.edso0.ru/00ae14h?2

51 O06o001IeHNEe U CHCTEMATH3aLIHS 11.03 bu6mmorexa [IOK
3HAHHI ' https://m.edsoo.ru/00ae15e8
52 JKECTKOCTH BOJIBI M CIIOCOOBI €€ 13.03 bubmuorexa [JOK
yCTpaHeHUs ' https://m.edsoo.ru/00ae15e8
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOJIBI €€ 18.03
yCTpaHeHus"
. bubmuorexa [JOK
>4 AsomHimi 20.03 https://m.edso0.ru/00ae1886
55 AMdoTepHbIE CBOMCTBA OKCHIA U 01.04 bubnnoreka [JOK
THJIPOKCHIA ' https://m.edsoo.ru/00aelae8
bubnuorexa [JOK
56 Kereso 03.04 https://m.edsi.ru/Oanch
57 Okcuabl, THIAPOKCUIBI U COJH 08.04 bu6nmoreka [JOK
xenesa (1) u xenesa (111) ' https://m.edsoo.ru/00aelc64
58 O06001IeHre U CUCTEMATU3AIIHS 10.04 bubnuoteka [JOK
3HAHHUH ' https://m.edsoo.ru/00ae1d86
ITpakTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX 1504 bubnnoreka [JOK
3a1a4 1o teme «BaxHeiime ' https://m.edso0.ru/00ae35e6
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHTOB JIaH B U30BITKE UITN 17.04
COJICPKUT MpUMecH. Berancnenus
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakImu
61 O06001IeHre U CUCTEMATU3AIIHS 2204 bubnuorexa [JOK
3HAHHN ' https://m.edsoo.ru/00ae3de8
62 HToroBast KOHTpOJIbHASA paboTa 24.04 bubmmorexa [IOK

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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BemecrBa u MaT€pHralibl B

63 . 1 29.04
MTOBCETHEBHOM KM3HU YEIOBEKa
64 XI/IMI/IHGCKOCv3an513HeHI/Ie 1 06.05
OKpY>Karollen cpe/ibl
65 Posnb xumum B perieHuu 1 13.05 bubnuorexa [JOK
IKOJIOTHYECKUX TPOOIEM ' https://m.edsoo.ru/00ae3f50
66 O06o001IeH e U cucTeMaTH3aIus 1 15.05 bubnmoreka [JOK
3HAHMH 3a Kypc 9 Ki1acca ' https://m.edsoo.ru/00ae4270
bubmuorexa [JOK
67 Pemenne sanas . 20.05 https://m.eds00.ru/00ae4270
. bubmuorexa [JOK
68 Hrorobiit ypok 1 22.05 https://m.edso0.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.

2.

labpuensa O.C. Xumusa. 8 kimacc: y4yeOHMK Ui 001e00pa3oBaTeIbHBIX
opranuzanuii. — M.: [IpocBemenue, 2024.
labpuensa O.C. Xumusa. 9 «kimacc: y4eOHMK Uil 001Ie00pa3oBaTebHBIX
opranuzanuii. — M.: [Ipocsemenue, 2024.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

11.

12.

INabpuensu O.C. Xumus. 8-9 kiaccel: mpuMepHbIe paboyue MporpaMMBbl: IIpeAMETHAS
muaus yuebnukoB O.C. I'abpuensna, W.I. Octpoymora, C.A. Cnankosa: ydueOHOE
nocobue s o01eoOpazoBarenbHbIX opranu3anuid. — M.: [Ipocsemenue, 2021.
labpuensu  O.C. Xummsa. 8 kmacc: y4eOHHMK Uil 00IIeoOpa3oBaTEIbHBIX
opranu3zanuii. — M.: [Ipocsemenue, 2021.

labpuensu  O.C. Xummsa. 9 «kmacc: y4eOHHMK Uil 00IIe0Opa3oBaTEIIbHBIX
opranu3zanuii. — M.: IIpocsemenue, 2021.

I'abpuensu O.C., AxcénoBa IW.B.. Terpaap 118 51a00opaTOpHBIX ONBITOB U
npakTuueckux pador. 8 kiacc. k yueOHuky O.C.I'abpuensHa «Xumusa. 8».— M.:
[Ipoceemenue , 2021.

labpuensu O.C. IIpoBepouHble Hu KOHTpOJbHBIE paboThl 8 Kmacc. -  M.:
[Ipoceemenue , 2021.

bo6sinesa O.J1., bupronuna E.B. Xumus. Tetpags — sx3amenatop. 8 kiacc: yuyeOHoe
nocobue st 001eodpazoBaTeNbHBIX opranu3anuii M.: [Ipocsemenwne, 2019.

XuMusi 8 KIlacc: TEXHOJOTHYecKue KapThl ypokoB k yueOHuKy O.C.I'aGpuensna. —
Bonrorpaa: Yuurens, 2017.

Xomuenko M.I". Pemenne 3agau mo xumuu. - M.: PUA «Hosas Bomnay, 2020
INabpuensu O.C. Xumus. 9 kinacc: pabouast terpanb. — M.: [Ipocsemenue, 2022.

.Iabpuensu O.C. Ypoku xumuum B 9 Kjacce: Meroauyeckoe mocobue. — M.:

[Tpoceemienue, 2022.

I'abpuensn O.C., AxcénoBa M.B.. Terpaap s 1a00paTOpHBIX OIBITOB H
npakTuueckux padot. 9 kiacc. k yueOHuky O.C.I'abpuensna «Xumusa. 9».— M.:
[Ipocsemenue , 2023.

Bapassa H.D. Xumus 8-11 xnacceil 1 (IllkonpHas mporpamMma: KpaTHO U IOCTYITHO. —
M: Dkemo, 2022.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
MUHTEPHET

1. http://www.alhimik.ru.

2. http://www.hij.ru.

3. http://chemistry-chemists.com/index.html.

4. http://c-books.narod.ru.

5. http://www.prosv.ru/.

6. http://1september.ru/.

7. http://schoolbase.ru/articles/items/ximiya.

8. www.periodictable.ru. Emunast xomnekius I[{udppossix OO6pa3zoBaTensHbIX Pecypcos

(http://school-collection.edu.ru/).

9. https://resh.edu.ru/
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