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[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPENCTABICHHUE O IENAX, OOIel CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeelieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazzienaM M TEeMaM MPOrpaMMbl IO XUMHUH, OMNpPEAENseT KOJIMYECTBEHHbIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAeNSeT BO3MOXXHOCTH TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIBLHOW JEATEIBHOCTH OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM U 00 DBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITuXCs;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlaHHbIe HampaBlIeHWS B OOYYCHMHM XUMHUHU OOCCIICUMBAIOTCSA CIECTIM(PUKON
cColepKaHusl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCS  TEAarOoTHYecKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIMMHCSI CHUCTEMbI IMEPBOHAUAIBHBIX TMOHSITUNA XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN O XUMHYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBlieHUd 00 AIEKTPOJUTHYECKON JMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C MPHUBIICUCHUEM
3HAaHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyXalolmuid MUpy,
«buonorus. 5-7 knaccel» u «Pusuka. 7 Kjaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHWS TP HW3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIni, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW H y4eOHO-MCCIIEeI0BATEIhCKON



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MMOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00yJarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— ¢opmupoBanue oOmEeld (YHKIUOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pEUIeHWU TPo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM E€ATEILHOCTH;

— ¢opmupoBaHHe y OOy4YalOIIMXCA TyMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS 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. [IpocTbie U ClOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE 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. Moiib. MonsipHass Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJIICHUN, HAOIIOACHHUE 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 pa3felIeHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUS KUCIOpoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

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

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusi TopeHus (IMokapa), O3HAKOMJICHHE C O0Opa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEW paCcTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBaHNE O0pa3lloB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
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 aToMoB. XMMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpHOAAa H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

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

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

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

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKUCIIEHUS K BOCCTAHOBIIEHUS. OKHUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
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: porocunTes, npixanue, 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
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
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, TEHETUYECKAas 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 PEAKIINU, TEPMOXUMHUUYECCKUE
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-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUU C HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

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

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIU 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
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, 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



cyiabdaT-uoH. Haxoxnenue ceppl u €€ COCOTUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpaHEHHE 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 XUMUYECKHE CBOWCTBA, 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
yn0oOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH 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, Pu3NIecKue U XUMHUIECKHUE 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. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, ITapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe 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 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

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



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B OBCEAHEBHOM 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
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHON 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, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTauIbl U UX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[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



TUJIPOKCUABI HaTpus MW Kanusa. [IpuMeHeHWe mIENOYHBIX METAUIOB MU MX
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 aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCU LI U cosn kene3a (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
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), 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: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIbHBIX 3a71a4 1Mo TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHbBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

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, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpochepa, MHUHEpPaTIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOIO  OOILETO
oOpa3oBaHMsI JOCTHTAlOTCA B XOJA€ OOY4YeHHs XHMHUU B €IWHCTBE y4eOHOW u
BOCIIMUTATENBHON JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMUA POCCHUICKHUMU
COIL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSMH, NPUHSATBIMH B
oOlIeCTBE TMpaBUJaMH W HOPMAaMH TIOBEJCHHS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATTM3AIMU 00YUYaIOIINXCSI.

JIluyHOCTHBIE ~ pe3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJICTBOBaTbCS ~ CUCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OpHEHTAMHd U
pacCIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJEIWI0, TOHWMAaHWsS 3HAYCHUS XHUMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HHGpOpMaIeil o
IIEPEIOBBIX JOCTHKECHUAX U OTKPBITUSX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJICTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKIUYHOCTHBIX
OTHONIIECHUN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIENOBATEeIbCKOM,  TBOPUYECKOW W JAPYrHX  BUJAX
NEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESITEIbHOCTH TIpHU
BBITIOJTHEHUU Y4Y€OHBIX, TIO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUN XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIITH B TIPOIIECCE ITON yueOHOM NeSITeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ TMOBEJICHUME M TMOCTYNKM CBOMX TOBApHUILNEH C MMO3WLIHMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE IIPEJICTABICHUSI O BEUIECTBE M XUMHUUYECKOW PEaKlUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU W COCTABJISIOLIUE
OCHOBY JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TPUPOJIBI, B3aHUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYECHUE HOBBIX 3HAHHUM I10
XUMHH, HEOOXOJHMMBIC JIJI1 OOBSICHEHHUS HAOIOAAEMBIX IPOIECCOB M SIBJICHUH,
MO3HaBaTeNbHON, WHGOPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOM



JUTEPATypOi, JAOCTYNMHBIMH TEXHMYECKHMH CpPEIACTBAMH HH(DOPMAILIMOHHBIX
TEXHOJIOTUH;

MHTEpPEC K OOYYEHUI0O W TO3HAHUIO, JHOOO3HATEIBHOCTh, TOTOBHOCTH H
CIHOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM M  MCCIEA0BATEIbCKOM
JESTEIbBHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIPABJIEHHOCTH M YPOBHS OOydyeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 »U3HU, OCO3HAHME IOCIEACTBHUA U
HENPUATHE BPEIAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTUKOB, KypeHus),
HEOOXOJUMOCTH  COOJIOJIEHUST TpaBWil  O€30MacHOCTH TMpU  OOpalleHHH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTUYECKOMY M3y4YeHHUIO Ipodeccuil U Tpyla pa3iuyHOro poja,
YBaXEHUE K TPYAY U PE3yIbTaTaM TPYAOBOU JEATEIbHOCTH, B TOM YKCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX  3HAHUM O  XMMHUH, OCO3HAHHBIA  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIEeIHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JIOrNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKU LI€JIeCO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOUYHUKY KU3ZHU
Ha 3emile, OCHOBE €€ CyIIECTBOBAHMS, IIOHMMAaHHE LEHHOCTH 3J0pOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME LEHHOCTH COOJIOJIEHNUS
npaBuil 0€30MaCHOTO MOBEACHUS IpHU paboTe ¢ BEUIECTBAMU, A TAKKE B CUTyalUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPHUMEHSTh 3HAHUSA, MOJy4YaeMble NPU U3YYEHUU XHUMUH, IS
peleHns 3a1ad, CBS3aHHBIX C OKPYKAKOLIEH MPUPOAHON CPENON, I MOBBIIICHUS
YPOBHSI  3KOJIOTMUECKOW  KYJBTYpPbl, OCO3HAaHMS  IJI00aJbHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM W MyTed HX pPElIeHHs] MOCPEICTBOM METOAOB XHMHH,
HKOJIOTMYECKOTO MBIIIEHUS, YMEHUSI PYKOBOJACTBOBATbCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIJICISIOT 3HAYUMbIEC JUIS
(bopMUpOBaHUS MUPOBO33pEHUS OOIIEHAYUHbIE OHIATUS (3aKOH, TEOPUS, IPUHIIMII,
runore3a, (axkT, cuUcTema, TNPOIECC, OSKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4Y€OHBIX IpeAMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHHE MHpPA, U YHUBEpPCAJbHbIC y4eOHbIE NeicTBUs (TTO03HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBbIE OOECIeUnBalOT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XHMHUYECKHUX TOHATHM (BBLACISATH HUX XapaKTEepHBIE
MPU3HAKKA, yCTaHABIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSTHUSMHM), HCIIOJIb30BaTh
MOHATUS 111 OOBSICHEHUS OTJICNbHBIX (DAKTOB M SBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KiIacCU(UKAUK XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIui,
YCTAHABJIMBATh MNPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU U3Y4YEHUS,
CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, JCIYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHATh B TMpOLECCe TMO3HAHUSA TOHATUS (TpPEeAMETHBIE W
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIHU, UCTIOIb3yEMbIC€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUHM MOJICNIbHBIC TPEACTaBICHUS —
XUMUYECKUH 3HaK (CHMBOJI JJIEMEHTa), XuUMU4eckas GopMmylla U YypaBHCHHE
XUMHUYECKOW peakIud — MpH PelieHnd y4eOHO-TI03HABATEIBHBIX 3a/1ad, C YU4ETOM
TUX MOJICTBHBIX MPEACTABICHUN BBIABIAT, M XapaKTepPU30BaTh CYIECTBEHHbBIC
MPU3HAKU U3YYaE€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIE CBSI3U U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE UCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B Ka4€CTBE OCHOBHI JIJIs1 (POPMUPOBAHUS TUIOTE3bI M0 MPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMK M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIogaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, (popmyaupoBaTh 000OIIECHUS U
BBIBO/IbI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABISATh OTUET O
poJieIaHHoM padoTe.

Pabora c undopmanueii:

YyMEHHUE BBIOMpATh, AaHAJIU3UPOBATH M HWHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3IMYHBIX BUIOB U (HOPM MIPEACTABICHUSA, MOTYyYaeMYl0 M3 Pa3HbIX MCTOYHHKOB
(Hay4HO-TIONYJISIpHAsl ~ JIUTEeparypa XUMHUYECKOTO COJIEpkKaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl HMHTepHETa), KPUTUYECKU OIICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHUE TPUMEHSTh Pa3IMYHbIE METOABI M 3aMpPOCHl MPU TIOMCKE W OTOOpE
uHQOpPMAIIMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUIsI BBITIOJHCHUS
y4eOHBIX M MO3HABATEJbHBIX 3aJa4 ONpEeAeIEHHOrO0 TUIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  HCMOJB30BAHMUS ~ MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPON aKTMBHOTO HCIOJb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSATEIILHO BBHIOMPATh ONTHUMATBHYIO (hOpMy TIpeacTaBieHus WHDOpMAIUU H
WUIIOCTPUPOBATh pPEIIaeMble 3a/ladyd  HECJIOXHBIMH CXEMaMH, JHarpaMMaMmy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCHOJb30BaTh M aHAJIM3UPOBATh B IIpollecce ydyeOHOH W
HCCJIEI0OBATENLCKONU JEATETbHOCTH HH(POPMALMIO O BJIMSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SiCTBA M TPAHCHOPTAa HA COCTOSHHE OKPY’KAIOIIEH HPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

yYMEHUS 3a1aBaTh BOIIPOCHI (B X0JI€ IUANIOTa U (WJIK) JUCKYCCUH) TIO CYIIECTBY
oOcyx)maeMoil  TeMmbl, (QOPMYIUPOBATH CBOM TMPEUIOKEHHUS OTHOCUTEIBHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  MPEACTABIATH  MOJYYEHHBIE  pe3yJbTaThl  MO3HABATEIbHOU
JNEATEIBHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTAaX; JENaTh IPE3ECHTALHI0
pEe3yIbTAaTOB BBHITIOJIHEHHUS] XUMHUYECKOTO SKCIepUMeHTa (J1abopaTOpHOro OMbITa,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUs y4EeOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MTO3HABATEIIbHON U HCCIIEN0BATENBCKON IEATEIIbHOCTH IPU PENIEHUH BO3HUKAOIINX
npobiieM Ha OCHOBE Yyuéra OOUIMX WHTEPECOB U COIVIACOBAaHUS MO3ULMI
(oOcyxeHns, 0OMeH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJAUHAIUS COBMECTHBIX
NEeUCTBUH, OMpeeieHue KPUTEPHUEB MO OLICHKE KaueCTBa BBIMOJHEHHOW paOOThl U
JpyTue).

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEJIbHO OMpPENEsaTh LEeNH AEATENbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTh, BEIOMPATh Hanbolsiee 3P(HEKTUBHBIE CIIOCOOBI pelIeHUsl Y4eOHBIX U
MO3HABATEJIbHBIX 337a4, CAMOCTOSITEJIbHO COCTaBJATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  QJITOPUTM JIEMCTBUM IIPA  BBINOJHEHWHM 33JaHUM C  Y4YETOM
MOJIYYCHHUSI HOBBIX 3HAHWM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON WENH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33]IaHUU.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMETHBIX pe3ylbTaTOB IO OCBOCHHIO 00S3aTENbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW (emepanpbHOM paboueld MporpamMMmoi,
BBIICJISIIOT: OCBOCHHbIE OOYYarOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOObI



NEUCTBUN, crnenupuuecKkue Juisi TPEIMETHOM o0iactTh  «XUMHUS», BHIBI
JNEATeIbHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHiy oOydeHust B 8 kjacce npeaMeTHble pe3yibTaThl Ha 6a30BOM ypPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTENIbHAS aTOMHasl U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10Jisl XUMHYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, DAJEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XHMHYECKas PEaKIus, KIacCU(PUKAIUS PEaKIHil: peakiuu
COCJIMHEHUS, PEAKIIUU PA3TIOKEHHUSI, PEAKIINK 3aMEIICHUS, peaKI[uu OOMEeHa,
9K30- U DHIOTEPMHUYECKHE PEaKIMH, TEIIoBOW 3G EKT peakiuu, sIpo
aToMma, JJIEKTPOHHBIM CIIOM aroMa, aToMHasi OpOWTal b, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHASI M HEMOJISPHAs KOBAJCHTHAs CBSI3b, MOHHAs
CBSI3b, MOH, KaTHOH, aHHWOH, pPacTBOp, MaccoBasi JIOJsl BEIIECTBA
(MporieHTHAs! KOHIIEHTpAaIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHI H
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS COCTABICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e ONpPENENsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTENEHb  OKHUCIIEHWS  DJIEMEHTOB B  OWHApHBIX  COCIAMHECHHSX,
MPUHAJJICKHOCTh BEILIECTB K OMpEACIEHHOMY KJIacCy COCAMHEHUN 10
dbopmynaMm, BHUJ XUMHYECKOM CBsI3U (KOBaJIEHTHasT M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHWMAaHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX JJIEMEHTOB OT WX TmosiokeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXpPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoamaeckoit
CUCTEMbl XHUMHYECKUX DJIEMEHTOB: pa3jinuaTh TOHSATUSA  «TJIaBHas
noarpynmna (A-rpynna)» u «mnobdounas noarpynmna (b-rpymnma)», Manbsie u
OoJbIIME TIEPUOJBI, COOTHOCUTH OO0O3HAYCHUS, KOTOpPHIE HUMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XuMHYeckux diaemeHToB [J[. U
MeHneneeBay € YHUCIOBBIMU XAapAaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB | 3apsif sapa, O0IIee YUCIIO AIEKTPOHOB U
pacmnpeneneHue uX 1Mo IEKTPOHHBIM CJIOSM);

e KJIACCH(PUIIUPOBATh XUMHUYECKUE DIIEMEHTHI, HECOPTaHMYECKUE BEICCTBA,
XUMHUYECKUE peakIuu (M0 YUCIY M COCTaBYy YYAacTBYIOIIMX B pPEaKlUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapakTepW30BaTh (OMHUCHIBATH) OOIIME XWMHYCCKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOATBEPIKIAsl ONMHMCAHUE MPUMEPAMH MOJICKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHWS XWMUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 7JJIEMEHTa IO (OopMyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

e TPUMEHATH OCHOBHBIC OTEPAIlNN MBICIUTEIHHOU ACATEIHPHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMaTU3alul, KiacCu(UKaInIo,
BBISIBJICHUE TMPUYUHHO--CJICACTBEHHBIX CBSI3€M — JJIS M3YYEHHS CBOWCTB
BEII[ECTB U XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS
— HaOJIOZIcHUE, U3MEpPEHUEe, MOJCIHPOBAHNE, SKCIICPUMEHT (peaqbHbIN U
MBICJICHHBIN );

e CIEAOBaTh IIPABUJIAM TOJI30BAHUS XUMUYECKOM MOCYI0M 1 1a00paTOpHBIM
o0opyZ0oBaHUEM, a TaKXKe TMpaBWwiaM OOpalieHusi C BeHIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIIUSIMA 110  BBITIOJIHEHUIO  J1ab0OpaTOPHBIX
XUMHUYECKUX OTIBITOB IO MTOTYYCHUIO M COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(Boopoia M KHUCIOPOJa), NMPUTOTOBJICHHUIO PACTBOPOB C OMPEICIEHHOM
MacCcoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IMIEIOYEH U
KHCJIOT C TOMOILBIO UHAUKATOPOB (JaKMycC, (heHONPTaNenH, METHIIOPAHX U
Apyrue).

K koHiry oOydeHust B 9 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpbhIBaTh CMBICJI OCHOBHBIX XHUMHUYECKUX TIOHSATHH: XUMHYCCKHM
DJIEMEHT, aTOM, MOJICKYyJia, WOH, KaTHOH, aHWOH, IPOCTOC BEIIECTBO,
CIIOKHOE BEIIECTBO, BaJCHTHOCTh, JJICKTPOOTPUIIATCILHOCTh, CTCIICHB
OKHUCJICHHS, XUMHUYECKasi PeaKIusi, XUMUYECKasi CBS3b, TETUIOBON 3(PexT
peakuuu,  MOJb,  MOJSPHBIA  O0BEM,  PAcTBOpP,  DJICKTPOJIUTHI,
HEAJICKTPOJUTHI, AJICKTPOJIUTUYECKAS JTUCCOIMAIINS, PEAKIMd HOHHOTO
oOMeHa, KaTalim3aTop, XHMHYECKOC paBHOBECHE, OOpaTHMble U



HEOOpaTUMbIE pEaklUd, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE —PEaKIIHH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHUE, AJNTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, HMOHHas,
MeTaJlTn4yecKas ), KpucTaJyinueckasl pemérka, Koppo3us METaJlJIOB, CILJIaBbI,
CKOPOCTh XMMHMUYECKOW PpEakiuu, MPEAeIbHO JOMYyCTUMAash KOHLECHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSITUH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCII0JIb30BaTh XUMHUYECKYIO0 CHUMBOJIMKY JJIsI COCTaBJIEHUS (POPMYJI BEIIECTB
Y YPaBHEHUM XMMUYECKUX PEAKIINM;

ONPENIENATh BAJIEHTHOCTh U CTETEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTABa, MPUHAMICKHOCTh BEIIECTB K
OTIpENICIEHHOMY KJIACCY COEIUMHEHUN 1Mo QopMysaMm, BUJ XUMUYECKOU
CBs3M (KOBaJeHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsj MOHA MO XUMHYECKOH (Qopmyse, XapakTep Cpelbl B
BOJIHBIX PAacTBOpax HEOPTaHUYECKUX COCAUHEHUM, THUI KPHUCTAIMUECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuomuueckoro 3akoHa J[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyo (popmy Ilepuognyueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» W «noOo4Has
noarpynmna (b-rpymma)», wmaneie u OoOJbIIME MEPHOJbI, COOTHOCHUTD
0003HauYeHUs1, KOTOPhIE UMEIOTCS B IIEPUOANUECKON TaOIHUIlE, C YUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB H
3apsin sapa, OOINee 4YHCIO DJISKTPOHOB M paclpefesieHne uX 0
ANIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHUU
CBOMCTB 3JIEMEHTOB M HX COEAMHEHUW B MpeAeiaxX MaJlbIX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UILIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPTaHHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy YYacTBYIOIIMX B peakIuu
BEILIECTB, MO TEIIOBOMY A((PEKTy, M0 M3MEHEHHUIO CTENEHEeW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHEHU(PUISCKAEC XUMHUUYECKUE
CBOMCTBAa MPOCTBHIX M CJIOXHBIX BEIIECTB, IOJATBEPXKJIas OINUCAHUE
npuMepaMu MOJIEKYJISIPHBIX ¥ HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh  yPABHEHUSI  AJEKTPOJMTHUYECKONW JUCCOLMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHECHUS PEAKUIUN MOHHOIO



oOMeHa, YpaBHEGHUS PEaKIUd, TMOATBEPKIAOIIMX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITHI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOIO dJIEeMEHTa I10 (QopMysie COCIUHEHHUS,
MacCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI 10 YPaBHEHUIO
XAMHUYECKON pEaKIuy;

COOJTI0OIaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM IMOCYI0N M JIaOOpaTOPHBIM
obopy/oBaHMEM, a TakKXke IIpaBUjia OOpaIlleHHS C BEIIECTBAMU B
COOTBETCTBHM € HMHCTPYKIUSIMH TII0 BBITIOJHEHHIO JIaOOPaTOPHBIX
XUMHUYECKUX OTIBITOB IO MOJYYCHHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yTriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KAaUeCTBCHHBI COCTAB PA3IMYHBIX
BCIIIECTB: PACIlO3HABaTh OIBITHBIM NyTEM XJIOPUA-, OpOMHUI-, HOIMI-,
kapOoHat-, Qocdar-, cumukar-, cyiabdar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI H3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIEC OIIEpaIliid MBICITUTEIFHON JESITEIFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATHU3AI|I0, BBISIBJICHUE TTPUUNHHO-
CIICJICTBEHHBIX CBSI3€M — JUIS M3YUYCHHUS CBOMCTB BEIIECTB U XUMHUYCCKUX
peakmuii, eCTEeCTBEHHO-HAyYHBIE METOJbI IIO3HAHWUS — HAOJIOIeHNE,
U3MEpEHHEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

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

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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
XHUMHYECKHX dJ1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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 X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE 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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos 3 N
JIEKTPOHHBIE HH(POBbIE
Ne Koutpo IpakTn Hara P P
Tema ypoka Hcnoassyemoe o0pa3oBaTe/IbHBIE
n/n Bcero  abHbIC YyecKue H3y4YeHUs
odopynoBanue pecypchl
padoThI padoThI

IIpenmer xumuu. Ponb xumuu B

1 JKA3HU 4yeoBeka. Tena u 1 2.09 bubmorexa [JOK

: o https://m.edsoo.ru/ff0d210c

BEILECTBA

5 IlonsaTue o MeTo1ax MO3HAHUS 1 4.09 bubmuorexa [JOK
B XMMHHU T https://m.edsoo.ru/ff0d227e
[TpakTuueckast paborta Ne 1 udposas
«[TpaBuia paGoTsI B naboparopus

. RELEON

1ab0paTOPUN U MPUEMBI
oOpartieHus ¢ 1ab0paTOpHBIM Bu6morexa [OK

3 1 9.09
obopynoBanuem» https://m.edso0.ru/ff0d23dc
3naxomcmeo ¢ npogeccueii
Jaoopaum. (Omoen cuzuenvt u
anudemuonozuu ¢ bozamoeckom
paiione OBY3

4 YucThIe BEMIECTBA U CMECH. 1 11.09 bu6mmoreka [JOK
Crioco0bl pasjiesieHust cMecei S https://m.edsoo.ru/ff0d26ca

[IpaxkTuyeckas padora Ne 2
«Pa3nenenue cmecelt (Ha
5 IIpUMEPE OYUCTKH ITOBAPEHHOMN 1 1 16.09 bubnnoreka [JOK

COJIN)» 3HaKomcmeo ¢
npogheccueit Xpomamozpaghucm,
Camapckuii ynueepcumem

https://m.edsoo.ru/ff0d28c8



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

bubmuorexa [JOK

6 A € 18.09
TOMBLH MOICKYIH https://m.edsoo.ru/ff0d2aéc
XUMHYECKHE DJIEMEHTBI. 3HAKU
7 (CHMBOJIBI) XUMHYECKUX 23.09 bubmorexa OK
R https://m.edsoo.ru/ff0d2be8
3JICMCHTOB
bubmuoreka [JOK
8 IT e € BelIe 25.09.
POCTRIC 1 CMKHBIC BELICCTEA https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
9 A - 30.09
TOMHOMOTCKYIPHOE yaeHHC https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa
10 BEIISCTB. XUMHUYECKAs 510 bubmuorexa [JOK
(opmyia. BareHTHOCTE aTOMOB o https://m.edsoo.ru/ffod2eae
XUMHUYECKHX DJIEMEHTOB
OTHOCHUTENbHAS aTOMHAS
11 Macca. OTHOCHTEIbHAS 7.10 bubmorexa HOK
: o https://m.edsoo.ru/ff0d323c
MOJICKYJIsIpHAst Macca
12 MaccoBas 10511 XMMUYECKOTO 9.10 bu6mmoreka [IOK
AJIeMEHTAa B COEIMHEHUN o https://m.edsoo.ru/ff0d350c
13 Komnmuecto BemecTtBa. Moib. 14.10 bu6mmoreka [JOK
MoustpHast Macca ' https://m.edsoo.ru/ff0d5230
Hudposas
naboparopust
14 dusnuecKkue 1 XUMHYECKUE RELEON 16.10 bubnunorexa [JOK
ABJICHHS. XMMHUYECKast PEaKIlHst A https://m.edsoo.ru/ff0d37fa
JATYUK
TEeMIEPaTypsl
[Ipu3Haku u ycrnoBust
15 MPOTEKAHUS XUMHUYECKUX 1.0 bubmuorexa [JOK

peakuuii. 3uakomemeo ¢
npogpeccuen Xumux-3xkonoz.,

https://m.edsoo.ru/ff0d3al6



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
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

Camapckuii noiumexHuyecKuil
YHUgepcumem

3aKoH COXpPAaHCHUA MaCChl

BCChI
TCXHOXHUMHYCCKUC
HJIN 3JICKTPOHHBIC,

bu6mmoreka [IOK

16 BEIIIECTB. XUMHUYCCKHE cBeya; Konba 23.10.
B I0CKOIOHHAs 250 https://m.edsoo.ru/ff0d3b88
ypaBHEHUS .
MJI; JIOXKKaA IUIA
CXKUTI'aHHA BCIICCTB
BoruuncieHus: KOJIM4eCTBa,

17 MAacCCHI BEIIECTBA I10 6.11 bubmuorexa [JOK
YPaBHEHHSAM XUMUYECKUX o https://m.edsoo.ru/ff0d5708
peaKuuit
Knaccudpukanus XuMHUIESCKUX

18 peakiuii (CoequHEHU, 1111 bubnuorexa [JOK
PAa3JI0KEHHUs, 3aMELIECHHUS, o https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN- BuG 1OK
noNIMoTeKa

19 sHuukoneauct. O6o0IeHNE U 13.11.

H a Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HAaHUH
KonTpoabnas padora Nel o
20 TEME fBemeCTBE A XUMHYECKUE 18.11 Brbmmorexa [IOK
o https://m.edsoo.ru/ff0d4290
peaKIum»
Bosnyx — cmech razos.
Cocras Bo3ayxa. Kucnopog —
3JIEMEHT U TIPOCTOE BEIICCTBO.
bubmuorexa [JOK
21 O30H. 3nakomcmeo ¢ 20.11

npogpeccueil Ikonoe.
(Bozamoeckuii paiton komumem
RO IKO102UU U RPUPOOHBIM

https://m.edsoo.ru/ff0d448e



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

22

pecypcam)

duznyeckre 1 XUMUUECKHS
CBOMCTBA KHCJIOPO/ia (peaKkIuu
okucneHus, ropenue). [lonsrue
00 okcugax

25.11.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

23

Crioco0b! mosryueHust
KHCIIOpPO/Ia B JIA0OPATOPUU H
HPOMBIIIUICHHOCTH.
[IpuMeHeHre KUCI0POoIa

27.11.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

24

25

26

27

TennoBoit 3¢ hexkT XuMuIecKoi
peakuuu, NOHATUE O
TEPMOXUMHUYECKOM YPaBHEHUH,
3K30- U SHJOTEPMHUYECKUX
peakuusx. 3HaKomcmaeo c
npogheccueii Xumuk -ouemonoz.
Ccrmy.

Tonnuso (He(Th, yroiab U
MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIIOCOOBI €ro MpeAoTBPaIICHUS
3naxkomcmeo ¢ npogeccueii
onepamop no 000v1uu Hehmu.
(Ompaonenckuii negpmanoi
mexHuKym)

[TpakTuueckast pabota Ne 3 mo
teme «llonydenue u cobupanue
KUCIIOPOAA, U3YYEHUE ETO
CBOMCTB»

Bonopon — snemeHT u
IIPOCTOE BEUIECTBO.

2.12

4.12.

9.12.

11.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
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Haxoxnenue B ipupoe.

®Pusnyeckue 1 XUMHYECKUE
CBOICTBa BOJIOPOJA.

g [Ipumenenue Bogopona. 16.12. bubnnoreka [JOK
3naxomcmeo ¢ npogpeccueii https://m.edsoo.ru/ff0d4ddo
cneyuaaucm no 6000pPOOHOIL
anepeemuxe. CI'TY

bu6mmoreka [IOK

29 [ToHsiITHE O KUCIOTAX U COJAX 18.12. htts://m.edsoo.ru/ffod50d2
CriocoObI nostyyeHust BOAOPoaa bubnnorexa [HOK

30 23.12.

B JabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckast padora Ne 4 o

31 teme «Ilonydyenue u cobupanue 25 12 bubnnorexa [HOK
BOJIOPO/1a, U3yUYEHHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOMCTB)»

39 MonsipHblii 00bEM Ta30B. 3aKOH 30.12 bubnnorexa [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMma,

33 KOJIMYECTBA BEIISCTBA I'a3a I1o 13.01. bu6mmoreka [JOK
€ro N3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo

34 YPaBHEHHUIO pEaKLUU Ha OCHOBE 15.01. bubnuoreka [IOK
3aKOHa OOBEMHBIX OTHOLIEHUI https://m.edsoo.ru/ff0d5708
razoB
dusnueckue 1 XUMHIECKUE

35 CBOWCTBA BOJIbl. 3HAKOMCME0 C 20.0L. bubmuotexa [JOK

npogpeccueit- Hnocenepur-
9K0J102U U CREUUAIUCbL RO

https://m.edsoo.ru/ff0d587a
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ouucmkre ¢oowvl. CI'CI1Y

Hudposas
36 CocraB ocHoBanuil. IlonsaTue gﬁfgg&pm 2201 bubmuorexa [JOK
00 MHIMKATOpax R https://m.edsoo.ru/ff0d59e2
Jatyvk pH.
Bopna xak pactBopuTes. Hudposas
Haceimennsie u naboparopust
37 HEHACHIIIICHHBIE PACTBOPHI. RELEON , nabop 27,01 bubmumoreka [IOK
MaccoBasi 10Jisl BEeIeCTBa B PCaKTHBOB, R https://m.edsoo.ru/ff0d5b40
pacTtBope. 3nakomcmeo ¢ mpobupx. Jlaramic
npogpeccuein gpapmayesm. CTMY TEMIIEpATYpHl
[IpaxTuueckas pabora Ne 5 o Hudposas
teme «lIpurororieHue naGoparopms
P . RELEON , nabop Bbu6mnoreka [IOK
38 PacTBOPOB C OMPEICIIEHHON PEAKTHBOB, 29.01. httos=//m.edsoo.ru/ffodSeba
MacCOBOM J0Jiei MPOOHPKHU. TaTIHK
PacTBOPEHHOIO BEILLIECTBA» TEMIIEPATYPBI
KonTpoubsnas pabora Ne2 1o Bu6 OK
39 teMe «Kucnopoa. Bonopos. 3.02 nomaorexa L
B https://m.edso0.ru/ff0d6342
o/1a»
OKCHUIBI: COCTaB, Eub 1OK
nonmoTexa
40 Knaccu(pUKamus, 5.02.
(uxan https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u xummuueckue
41 CBOICTBA KMCJIOTHBIX, 10.07 bubnmuotexa [JOK
OCHOBHBIX M aM(OTEPHBIX o https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 HOBaHUS TaB 15.00. bu6mmoreka [JOK

Kiaccudukanus,

https://m.edsoo.ru/ff0d67ca
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HOMEHKJIaTypa

Hudposas
naboparopus
RELEON
43 HonqueHI/Ie u XI/IMI/I‘jCCKI/IC Hudposoit pH. 17.02. bu6mmoreka [IOK
CBOMCTBA OCHOBaHU M IITATHB C 32)KHMOM; https://m.edsoo.ru/ff0d67ca
IIATh XUMHYCCKUX
CTaKaHoB (25 mn);
MPOMBIBAJIKa
Kucnotsr: cocras, BuG 10K
noNIMoTeKa

44 KiaccuuKanus, 19.02.

(uran https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyuyenue n xummdeckue 24.02 bubnnorexa [JOK
CBOMCTBA KUCIOT o https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI 26.02 bubnnoreka [JOK
MOJTYYEHUS, XUMUYECKHUE o https://m.edso00.ru/00ad9474
CBOICTBA

Hudposas
naboparopus
[TpakTnyeckas padora Ne 6. RELEON
Pemenne skciepuMeHTaNIbHBIX Bu6 10K
it pH HOJIMOTEKA
47 3a7a4 1o Teme «OCHOBHBIE Iudposoit pH. 3.03
A LITATUB C 32KUMOM; https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX B Ty —
COCIMHEHMI» cTakaHoB (25 mi);
MIpOMBIBAJIKA.
['eHeTHYeCKas CBSA3b MEXKTY
48 KJIACCAaMH HEOPTraHWYECKHUX 5.03 bubmorexa HOK
B P o https://m.edso0.ru/00ad9a50
COC/TMHCHU I
49 O00011eHNe U CUCTEMATU3 AL 10.03. bu6mmoreka [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

3HAaHUM https://m.edso00.ru/00ad9ch2
KonTpoasnas padora Ne3 o
50 Teme "OCHOBHBIC KIIaCChI 12.03. bubmorexa LHOK
. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAMHEHUI
IlepBbie MONBITKH
51 KJ1accu(pUKauu XUMHYECKUX 17.03. bubnnoreka [HOK
sneMeHToB. [loHsiTue 0 https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOJHBIX 3JIEMEHTOB
[Tepunonnueckuii 3aKoH U
59 [lepuoauueckas cucrema 19.03. bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
bubmuorexa [JOK
53 [Tepuompl, TPyYIIIIbIL, MOATPYIIIBI 24.03. htts://m.edsoo.ru/00adas2c
Crpoenue atomoB. CoctaB
54 aTOMHBIX s1ep. M30TOoIBbL. 26.03. bu6mmoreka [IOK
3naxomcemeo ¢ npogheccuei https://m.edsoo.ru/00ada342
Paouoxumux. CI'Y Koponesa
CrpoeHnue 371eKTPOHHBIX
55 000JI04€K aTOMOB 3JIEMEHTOB 07.04 bubnuoteka [JOK
ITepuoanueckoit cucremst /. 1. https://m.edsoo.ru/00adaébc
Menneneera
XapakTepucTuKa XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B 09.04 bubnmuotexa [JOK
IIepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenne [lepuoamaeckoro
bu6mmoreka [IOK
57 3aKOHAa JJI Pa3BUTHS HAYKH U 14.04.

npaktuku. J[. 1. Menzaenees —

https://m.edsoo.ru/00ada96e
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Y4€HBIN, IENAror U rpakJIaHuH

PesepBHbIil ypok. O600611IeHIE
Y CHUCTEMaTU3alrsl 3HAHUI

bu6mmoreka [IOK

58 16.04
/Bcepoccuiickast https://m.edsoo.ru/00adb33c
nposepoyHasi padora/
DIIeKTPOOTPULIATEITLHOCTh Eu6 OK
59 ATOMOB XUMHYECKHUX 21.04. nosmorexa [
https://m.edsoo.ru/00adaab8
AJIEMEHTOB
bubmuorexa [JOK
60 41 23.04
OHHAT XUMITHCCKA CBAS https://m.edsoo.ru/00adac34
KoBanenTtHas nosisipHas bubnmnoreka [JOK
61 28.04.
XHUMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
KoBanentnas HenomnsipHas
62 XHMUYECKAs CBS3b. 30.04 bubmuorexa [JOK
3nakomemeo ¢ npogpeccueii o https://m.edsoo.ru/00adaab9
Buoxumux, Canl'TY
bu6mmoreka [IOK
63 C 5.05
TETICHE ORHCICHI https://m.edsoo.ru/00adae28
64 OKHCIUTENBHO- 205 bubnuoteka [JOK
BOCCTAHOBUTEIIbHBIE PEAKLIUU ' https://m.edso0.ru/00adb076
bu6mmoreka [IOK
65 0] 12.05.
KHCIITCIH 1 BOCCTAHOBHTEIH https://m.eds00.ru/00adb076
KonTpoubnas padora Ne4 1o Bu6 OK
66 teme «CTpOCHHE aToMa. 14.05. nbsmorexa I
https://m.edso00.ru/00adb486
XumMudeckas CBSI3b»
Peseprubril ypok. O6006111eHIE
67 W CUCTEMaTH3aIis 3HaAHUH T10 19,05, bu6mmoreka [JOK

teme «CTpoeHue aToma.
XumMudeckas CBSI3b»

https://m.edsoo.ru/00adb33c
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68 PesepBHblit ypok. O6001meHne 1 2105 bubmumoreka [IOK
U cUCTeEMAaTH3alis 3HaHuH ' https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6001menne 1 22,05 bubnuoreka [IOK
Y cUCTeMaTu3alus 3HaHUH ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10O 68 4+1

ITPOTPAMME
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9 KIIACC

KoumnuectBo yacos Hcnosab3oBanue 1 DIeKTPOHHbIE
ara

Ne udpossbie

Tema ypoka Konrpo  Hpaktn  oGopyroBanus uzyue unbp
n/n Bcero  JbHBIE YyecKkue o0pa3oBaTte/ibHbIE

«Touka pocra HHUA
pabdoTbl  padoTHI pecypchl

Ilepnonrueckuit 3aK0H.

1 [lepuoauueckas cucrema 1 3.09 Bbu6mmoteka [JOK
XMMHYECKHX 271eMeHTOoB JI. U. e https://m.edso0.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOWCTB XMMHUUYECKHUX AJIEMEHTOB 1 4.09 bubmorexa OK

) . https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIIATypa 1 10.09 bu6nmorexa LIOK
HEOPraHMYECKUX BEIIECTB ' https://m.eds00.ru/00adb7e2

4 Buiel XuMHu4ueckoil CBSA3U M THIIBI 1 11.09 bubmmoreka IIOK
KPUCTAJUTHYECKHUX PEIMIETOK o https://m.edsoo.ru/00adbac6
KonTtpoabnas pa6ora Nel o
teme «IloBTOpEeHue u yriuyonenue

5 ¥ P yriy 1 1 17.09
3HAHUU OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca»

Knaccudukanms xumuaecknx

6 €aKIuil 110 Pa3IHnYHBIM 1 18.09 bubnmorexa LOK
P p ' https://m.edsoo.ru/00adbch0
MIPU3HAKAM.

[ToHsITHE O CKOPOCTH XUMUUYECKOM
peaknuu. [IoHSITHE 0 TOMOTEHHBIX Bu6morexa LIOK
7 1 24.09. omnorexa LO

U TETEPOTEHHBIX PEAKLUIX.
3uakomcmeo c npogeccueii -
Jabopanm xumuueckozo ananusa.

https://m.edsoo.ru/00adbe9a
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CcIry

[TonsiTHE O XUMUYECKOM
paBHOBecHuH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh

bu6nmorexa [IOK

8 XMMHYECKOU PEaKuy 1 25.09. https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHUYECKOTO
paBHOBECHS
OKucauTenbHo-

BOCCTAaHOBHUTEJIbHBIC PEAKIIUH.
3nakomcmeo c npogeccuelii -

9 Texnonoz-npakmux 6 1.10. bubmorexa [IOK
napuxkmaxepckom oee. https://m.edsoo.ru/00adcade
Ioeonxcckuil 2ocyoapcmeentblil
KOJLILeOMC CePEUCHDBIX MEXHON02UN
u ousaiiHa

Hudposas
naboparopus
Teopus 2NEKTPOIIUTHYECKON RELEON
10 mucconuanuu. CUibHbIE U . 2.10. Bubmaorexa IIOK
[udposoii maTumrk https://m.edsoo.ru/00adcd68
cl1a0bIe AIIEKTPOIUTHI IEKTPOTPOBOIHOC
T™
N bubmuoreka [IOK

11 HorHbre ypaBHEHHS peakiiit 8.10. https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT B
OCHOBaHMH B CBETE

12 Mpe/ICTaBICHHI 00 9.10. bubmorexa LIOK

. https://m.eds00.ru/00add5d8
AIEKTPOJIUTUYECKON
JMCCOLMAIN
13 XuMHUYeCcKre CBOMCTBA CojieH B 15.10 bubmorexa HOK

https://m.edsoo.ru/00add8b2
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CBETE MPEICTABICHUI 00

AIEKTPOJIUTUYECKON
JTUCCOTTHAITUT
Hudposas
naboparopus B
. noanoreka [JOK
14 [TonsTHe o rumpoIn3e coei RELEON 16.10.
o https://m.edsoo.ru/00add9d4
Jatuuk pH
15 O06001IeHNEe U CUCTEMATU3ALIHS 22.10 bubmuoreka [{OK
3HAHMH o https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. Ludposas
«PeleHne sKCrepuMeHTaIbHBIX gﬁfggﬁpm
16 3a71au» 53.10 bubnnorexa [IOK
3naxomemeo ¢ npogeccueii udposoit naTunk o https://m.edsoo.ru/00addbfa
naoopaum. (BI'T um. Cmonakoea SJICKTPOIIPOBOAHOC
.1, ™, pH
KonTtpoabnas pa6ora Ne2 o
17 TeMe «NEeKTPOIUTHIECKAs 511 bubmuoreka [IOK
aMcconranus. XuMHYECKUE o https://m.edso0.ru/00addecO
pEaKIuu B pacTBOPAX»
OO6mrast XxapakTepucTruKa
18 rajoreHoB. XUMHYECKHE 6.11 bubnmorexa IOK
. ] o https://m.edsoo.ru/00addfe2
CBOWCTBA Ha TIpUMEpPE XJI0pa
Xnopooaopon. ComnsiHast
19 KI/ICJfOTa inll)vlplllqecxne CBOMCTBA 12.11 bubmorexa LIOK
’ ’ o https://m.edso0.ru/00ade104
MOJTyYeHUE, MPUMEHEHHE
m Sora No 2 Hudposas
akTHueckas pabora Ne 2 1o
P P . naboparopus bubmmoreka [JOK
20 teMe «llonydyenue cosssHON RELEON ¢ 13.11.

KHUCJIOTBI, U3y4YEHHUE €€ CBOMCTB)

JatuukoM pH,
Habop xum.

https://m.edsoo.ru/00ade348
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PeakTuBoB,

IpoOHUpKH
Breruucienus mo ypaBHEHUSIM
21 XAMUYECKHUX peaKIui, €CIIM OQUH 19.11 bubmorexa LIOK
P ’ ' https://m.eds00.ru/00ade488
W3 peareHTOB JaH B U30BbITKE
99 OO01mmas XxapakTepucTHKa 50.11 bubnunoreka LIOK
sneMeHToB VIA-rpymmsl o https://m.edsoo.ru/00ade64a
ANIIOTpONHBIE MOAU(DUKALUK Hudposas
o . naboparopus
93 cepbl. Haxoxnenue cepsl u eé RELEON c 2611, Bu6mmoteka [JOK
COEAMHEHHI B IIPUPOJIE. JATYHKOM https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI TEMIIEPATYPHI
CepoBoa0poO, CTPOEHHE,
24 (bHEquCKIi)e i xnimqecxme 27.11 buGnuorexa [IOK
5 ' https://m.edso0.ru/00ade802
CBOMCTBA
Hudposas
naboparopus
Oxkcuapl cepbl. CepHasi KMCIIOTA, RELEON ¢ BuG OK
nOIMOTEKA
25 ¢bu3nuecKkne 1 XuMHYECKHe naTankom pH. 3.12. 1
. HaGop https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMCHCHUE
XHUM.pCAKTHBOB,
IPOOUPKH
XUMUYECKUE peakilnu, JIexKalinue
B OCHOBE MTPOMBIIIIJICHHOTO
croco0a Moyy4yeHHst CepHO
26 KHCIOTBI. XUMHUYECKOE 412, but6mmorexa [IOK

3arpsi3HEHUE OKpPYKaromen
Cpellbl COEIMHEHUSIMU CEPBI
3naxomcmeo ¢ npogheccueii IKon02.
(Pozamosckuii paiionnblii Komu

https://m.edsoo.ru/00adec8a
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mem no IKOA02UU U RPUPOOHBIM
pecypcam)

Brlunciienne MaccoBOi 10U

bub6nmmoreka [IOK

27 10.12
BBIX0/1a ITPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTruKa
anemMeHToB VA-Tpynmsl. A30T,

28 acIpoCTpaHEHUE B IIPUPOJIC 11.12 bubmorexa HOK
pacpoctp PHPOZE, o https://m.edso0.ru/00adeea6
(bu3HUeCKre U XUMUICCKHE
CBOMCTBa
AMMHaK, ero GpU3nYecKue u

29 XHMHYECKHE CBOMCTBA 17.12 bubnnorexa [JOK

’ o https://m.eds00.ru/00adf004
MOJTy4EHUE ¥ IPUMEHEHHE
[IpakTuueckas padora Ne 3 1o
30 Tell)we «Ilon erI/Ie aMMHaKa 18.12 bu6morexa HOK
YHCHHE ’ o https://m.eds00.ru/00adf180
W3Y4YEHHE €ro CBOMCTBY
Hudposas
naboparopust
A . RELEON ¢
31 30THAsI KUCJIOTA, €€ U3HIeCKue naramkom pH. 4.1, bubmuoreka [IOK
U XMMHYECKHE CBOMCTBA HaGop https://m.edsoo.ru/00adf306
XHUM.pCAKTHBOB,
npoOupKH
Hcnons3oBanne HUTPATOB U
coJieli aMMOHMS B Ka4eCTBE
MUHEPAIBHBIX YI0OPEHUIA.
32 XHWMHYECKOE 3arpsi3HEHUE 55 12 bubmuorexa [JOK

OKpY>Karollen cpeibl
COCIMHEHUSIMU A30Ta.
3nakomcmeo c npogeccueit
azponom (CIIK Apzamacuesckuii»)

https://m.edsoo.ru/00adf518
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docdop. Oxcun pochopa (V) u
dbochopnas kucnora, puznyeckue

bubnunorexa LIOK

33 Y XUMHUYECKUE CBOICTBA, 14.01. https://m.edso00.ru/00adf68a
MOJTyYCHHE
Hcnonp3oBanue GocdaToB B
34 KaueCTBE MUHEPAIbHBIX 15.0L bubmmoreka [JOK
ynoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
VYraepon, pacrpocTpaHeHIE B
35 Hpnpgne, g)nsnzecxie u 21.01. bubmorexa OK
. https://m.edsoo.ru/00adfd9c
XHUMUYECKHE CBOWCTBA
Oxcuppl yriaepona, ux
(bu3HUYeCKre U XUMUICCKHE
36 CBOWCTBA. DKOJIOTHYECKHE 22.01. bubmorexa OK
https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V)
. bubmuoreka [IOK
37 VYronpHas KUCIIOTa U €€ CONn 28.01. htts=//m.edsoo.ru/00ae006e
[IpakTuueckas padora Ne 4 o
38 teMme "[lonydyeHue yriekuciaoro 59.01. bubmmnoreka HOK
ra3za. KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPTaHUYECKUX BEUIECTBaX KaK O 4.02 bubmorexa I[JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIePO/a.
. bubmuorexa [{OK
40 Kpemnwuii u ero coemuHeHust 5.02. httos://m.edsoo.ru/00ac080a
41 [TpakTrueckas padota Ne 5. Hudposas 11.09 bubnmnorexa [JOK
naboparopust R https://m.edsoo.ru/00ae0bf2

Pemenne OKCIICPUMCHTAIIBHBIX



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

3a1ad4 1o reMme «Baxkneiine
HEMETAJIIBI U UX COEJUHEHUI

RELEON ¢
JatyvkoMm pH u
3NEKTPONPOBOIHOC
TH

42

43

KonTtpouabnas pa6ora Ne3 o
TeMe «BakHelle HeMeTaluIbl U
UX COEAVHEHUSD)

OO6m1as XxapakTeprucTrUKa
XHUMHYECKHUX 3JICMEHTOB —
MeTauioB. Meramnnueckas CBI3hb
1 MCTAJJIMYCCKast
KPUCTa/UINYECKast PELIETKA.

duznueckue cBoOIiCTBAa METAJLIOB.

3unaxkomcmeo c npogheccueil
Memannype. CI'Y um. Koponesa

Hudporas
naboparopus

RELEON ¢
JaTIMKOM
TEeMIIepaTypPhI

12.02.

18.02.

bubnmoreka [IOK
https://m.edsoo.ru/00ae0el8

bubnunoreka LIOK
https://m.edsoo.ru/00ael103e

44

XUMHUYECKHUE CBOMCTBA METAIJIOB.

DNEKTPOXUMHUECKUN Psijft
HaIlpsKEHUH METaJlIOB.
3uaxkomcmeo ¢ npogpeccueii -
Cmanesap. Canl'TY

19.02.

bu6nunorexa LIOK
https://m.edsoo0.ru/00ael1156

45

OO6mme crmocoOb! MOTyYeHUs

MeTaioB. CriiaBel. BeraucieHus

110 YPAaBHCHUAM XUMHUYCCKUX
peaKHHﬁ, €CJIM OAUH U3
pPCarcHTOB COACPIKUT NPHUMECU

25.02.

bubmmoteka IIOK
https://m.edsoo.ru/00ae1156

46

[TonsiTHE O KOPPO3UH METAIIIOB.
3naxkomcmeo co cneyuajibHocmbio:
Texnonozun sneKmpoxumu4ecKux
npouyeccos u 3auuma om Koppo3uu.

26.02.

bu6nunorexa LIOK
https://m.edso0.ru/00ae1278



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

CcIry

bubnunoreka LIOK
47 €JI0YHBIC METAJLJIBI 4.03
m https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUIBI HATPUS U 503 bubmmoreka [JOK
KaJus o https://m.edso0.ru/00ae14b2
49 [IenoyHO3eMENbHBIC METATIIBI — 11.03 bubmuorexa [JOK
KaJIbIIMA ¥ Maroui R https://m.edsoo.ru/00ael15e8
50 Baxneiinme coequHeHUSs 12.08 bubnunoreka LIOK
KaJIbIIUS R https://m.edso0.ru/00ae15e8
O06o01IeHre ¥ cHCTeMaTH3aIs
51 Iil . 18.03.
3HAHUI
XKéctkocTh BOJIBI M CIOCOOBI €€
52 YCTPaHEHHUS. 3HAKOMCHIG0 ¢ 19.03 bubmmoreka [JOK
npogheccueii - annapamuuxa o https://m.edso0.ru/00ae1886
xumeoooouucmxu. I[I10 Camapa
Hudposas
naboparopus
[Ipaktrueckas padota Ne 6 o RELEON ¢
i JIaTYMKOM bubmuoreka [IOK
53 Teme "JKECTKOCTh BOJIBI U 25.03.
) | 3IEKTPOIPOBOJTHO https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTPaHEeHUSI
ctu, pH
nabopaTopHoe
obopymoBaHue
Amomunuii. 3uaxkomcmeo c
npogheccueit - Onepamop BuGmiorexa LIOK
54 ABMOMAMU3UPOBCAHHO20 NPOUECCA 26.03.
https://m.edsoo.ru/00aelc64
npouseoocmea aniomunusn.. CHY
um.KoposeBa
55 AmM@oTepHbIE CBOMCTBA OKCHIA U 08.04 but6mmorekxa [IOK



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

TUIPOKCUIA. https://m.edsoo.ru/00aelc64
56 Keneszo 09.04 buGnuorexa [IOK
https://m.edso0.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJTH 15 04, bubnunoreka LIOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606HvleHI/Ie U CUCTEMATU3ALM 16.04.
3HaHUI
[TpakTrueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX 22,04 bubmmoreka [JOK
3a1ad4 1o reMme «Baxneiinne https://m.edsoo.ru/00ae3de8
METAaILIbI U UX COCAUHCHUSI
Beruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEaKIUi, €CIIH OJUH
60 W3 PEareHTOB JIaH B M30BITKE WIIH 23.00. bubnunoreka LIOK
COJEPKUT IpUMeCH. Brruncnenus https://m.eds00.ru/00ae1750
MacCOBOH 10U BbIXO/a
MIPOJIYKTA PEaKIuu
61 O606HvleHI/Ie W CUCTEMATHU3AIHS 5904,
3HAHUH
KountpoJabsHnas padora Ned o
62 TeMe «BakHeliIe MeTauibl U UX 30.04.
COCTMHCHH S
BemectBa n Mmarepuassl B
63 IMOBCEIHEBHOM KMU3HM YEIIOBEKA. 06.05 but6mmorekxa [IOK
3naxomcmeo ¢ npogheccuelii - https://m.edso0.ru/00ae3f50
Xumux-mexnonoe. Canl'TY
64 XHUMHYECKOE 3arpsi3HEHUE 2 05, bubmuotexa [IOK

OKpY>Karolleu cpeibl

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponp xumuu B periennn 1 13.05. bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
PezepBHblit ypok. O6o01eHue 1 bubnuorexa LIOK

66 o 1 14.05.
cUCTEMaTU3als 3HAaHUU https://m.edsoo.ru/00ae0dOa

67 PesepBubIil ypok. O600611eHIE 1 1 20.05 bu6muoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

68 PesepBHelil ypok. O60011eH1E 1 1 21.05 bubmmoreka [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOTPAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

8 KJIACC

Kon

npoBepseM
o0pa3oBaHus
oro

OBPA3OBATEJBHOM TPOT'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

pe3yJbTaTa

1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE MIOHSATHUSD)

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IMOHATHH: aTOM, MOJIEKYJA, XUMHYECKUN 3JIEMEHT, IMPOCTOE BELIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJIHOPOJIHAS U HEOAHOPOJIHAs ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs M MOJICKYJISIpHAas Macca, KOJIHMYEeCTBO

11 BEILIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBasi JIOJIsI XMMHUYECKOTO 3JIEMEHTa B COCJIMHEHHH, MOJIIPHBIA 00BbEM, XHUMHUYECKas
peakmus, KiacCuPpuKamms peakiuii: peakiui COSTUHEHUS, PEaKIIUU Pa3IOKCHHS, PEaKIIMK 3aMEIICHUsI, PEaKIui 0OMeHa, 9K30-
Y DHJIOTEPMUYECKUE PEAKIMH, TEIUIOBOM 3 eKT peakiuu, pacTBOp, MaccoBasl JOJs BellecTBa (TPOICHTHAS] KOHIICHTPAIHS) B
pactBope

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX IMOHSITUH M MPUMEHSATH 3THU MOHATHUS MPU ONMCAHMM BEUIECTB U MX
MpEBpAILICHUI

13 KCII0JIH30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTaBIICHUS (POPMYII BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIIUN

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOIO Y4Y€HHUs, 3aKOHa
ABorazpo

1.5 OTPEIEATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHHUSIX

1.6 KJ1acCU(UIIUPOBATH XUMUYECKUE PEeaKIINU (110 YUCIY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TEIIOBOMY 3(PPEKTY)

1.7 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB

18 BBIYUCIISITH MACCOBYIO JIOJIO XUMUYECKOTO AJIeMEHTa 10 (PopMyIie COeAMHEHUS,

19 BBIUUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE

1.10 MIPUMEHSITh €CTeCTBEHHOHAYYHbIE METObl MMO3HAHUSI — HAOIIOIeHIE, U3MEPEHUE, MOJICIUPOBAHHE, SKCIIEPUMEHT (pealbHbIN U
MBICJIEHHBIN)

2 [To Teme: «BakHeume npeACTaBUTENIM HEOPTAHUUECKUX BEILIECTBY

2.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MTOHATHI: OKCHJI, KUCIIO0TA, OCHOBaHUE, COJIb

2.2 OTpEIEATh MPUHAIICKHOCTH BEIIECTB K ONPENeIEHHOMY KJIacCy COeAMHEHUH TT0 popMyiam

2.3 KJIacCCU(PUITUPOBATh HEOPTAHNYECKHUE BEIIECTBA

24 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, TMOATBEPXKOAsl OMUCAHHE

IIpUMEpaMu MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN




25 IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX KAaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH NPOTEKAHUS] XMUMHUYECKUX
MIPEBPAIICHUI B PA3JIMYHbBIX YCIOBUAX
CIIeZIOBATh MpaBHJIaM IMOJb30BaHHUS XUMUYECKOH MOCY0i 1 1abopaTOpHBIM 000PYAOBAaHHEM, a TAKXKe IMpaBUIaM OOpAIICHHUS C
BELIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMH MO BBIMOJIHEHHIO JaOOPAaTOPHBIX XWMHUYECKUX OIBITOB MO TOJYYEHHUIO H
2.6 COOMPAaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOJAa U KUCIOPOA), MPUTOTOBICHUIO PACTBOPOB C OMPEISIEHHON MacCOBOU JIoJieh
PacTBOPEHHOrO BEUIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TOMOIIBIO MHANKATOPOB (JIAKMYC, (DeHOIPTATICHH, METUIOPAHK U APYTHE)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKInu
3 ITo teme: «Ilepuonnueckuit 3akoH u [lepuoauueckast cucrema xumudyeckux snemeHToB Jl. . MenneneeBa. CtpoeHue aTOMOB.
Xumnueckas cBsA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUN
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHH: SIpO aroma, 3JIEKTPOHHBIN CIOW aroma, aTOMHas OpOUTaib, paauyc
31 aToMa, XMMHYECKas CBs3b, MTOJIAPHAs U HENOJIIpHasi KOBAJIEHTHAs CBSI3b, QJIEKTPOOTPULIATEIbHOCTh, MOHHAS CBSI3b, NOH, KATHOH,
AQHUOH, CTENIEHb OKUCIICHUS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI
33 ONMCHIBATh W XapakTepu3oBaTh Tabmuunyio (opmy I[lepromuueckoll cCHUCTEMbl XMMHUYECKHUX AJIEMEHTOB: pa3iMyaTh MOHATUS
«rnaBHas noArpynna (Arpymnmna)» u «modounas noarpynna (brpymnma)y, «Maineie» 1 «00IbIIKNE» TEPUOIbI
3.4 packpsiBaTh cMbIcl [lepuonudeckoro 3akona J[.M. MenneneeBa: 4eMOHCTpUPOBATh IOHUMAHUE NEPUOANYECKON 3aBUCHMOCTH
CBOWCTB XMMHUYECKHUX AJIEMEHTOB OT X NOJ0KeHUs B [lepronnueckon cucreme
COOTHOCHUTBH 0003HaUYEHMsI, KOTOpbIe UMetoTcs B Tabnuie «llepuoanueckas cucrema xumuueckux snemeHToB .M. MenneneeBay
35 C YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sijipa, o0lee YUCIo JIEKTPOHOB U
pacnpeziesieHue UX Mo 3JIEKTPOHHBIM CIO0SM)
3.6 OIpEeJIeNIATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX
3.7 OTIpeJIeNIATh BUJ XMMUYECKOH CBSI3M (KOBAJIEHTHAS U MOHHAS) B HEOPIraHUYECKUX COEIMHEHHX
9 KIIACC
Kon
npoBepsie IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero
Moro o0pa3oBaHus

pe3yJbTara




IIo Teme: ((BGH_IeCTBO U XUMHYCCKAA pCaKIUsI»

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKUX TIOHSITHM: pacTBOp, OJICKTPOJUTBI, HEIICKTPOJIUTHI, IJICKTPOIUTHYCCKAA
aucconunanysa, pCakiyuu HOHHOI'O O6M€Ha, KaTaJin3aTop, XUMHUYICCKOC PaBHOBECHUC, O6paTI/IMBIe n H606paTI/IMBIe pcaKkuuu,

1.1 OKHCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIUU, OKHCIHUTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIIHSI,
aM(pOTEepHOCTh, XUMHUUYECKasl CBS3b (KOBAJCHTHAS, MOHHAS, METAIUTMYECKAs ), KPUCTAJUTMUECKAsT PEMIETKA, CIUIABbI, CKOPOCTh
XUMHUYECKON PEeaKIuu

19 WIUTIOCTPUPOBATL B3AMMOCBSA3b OCHOBHBIX XUMUYECKUX TOHATHH W TMPUMEHITh 3TH MOHATHS MPU OMHUCAHWU BEIISCTB U UX
MIpeBpALCHUI

13 COCTaBJISTh YPABHEHUS JJICKTPOIUTHUSCKON TUCCOMMANNN KUCIIOT, MEI0YCH U COJICH, IMOIHBIC U COKPAIEHHBIC YPaBHEHUS
peakIuii HFOHHOTO0 OOMeHa

14 PAacKpLIBATL CYIIHOCTb OKHCIMTENLHO-BOCCTAHOBUTENLHBIX peakIuii TOCPEACTBOM COCTABJICHHS AJICKTPOHHOrO OajlaHca
ITUX PEAKITUIA

15 MIPOBOMTH PACUETHI [0 YPABHCHUIO XUMUYECKOW PEAKIIUU

2 ITo Temam: «HemeTaibl ¥ UX COEMUHEHUI» U «MeTaJUIBI U UX COEIUHEHUS)

21 XapaKTEepU30BaTh (OMUCHIBaTH) OOIIME U crenuduueckue XUMHIECKHE CBOHCTBAa IMPOCTBIX M CJIOXKHBIX BELLECTB,
MTOATBEPIK1ast OTMIMCAHNUE IPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPABHCHHI COOTBETCTBYIOIIMX XHMHUYECKUX PEaAKIIUN

99 COCTaBJISITh YPaBHEHUS PEAKIIHM, IMOATBEPKIAIONINX CYIIECTBOBAHNE TEHETUICCKOW CBSI3U MEXK]y BEIIECTBAMHU PAa3TMYHBIX
KJ1aCCOB

23 MIPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAICHHIA
B PA3JIMYHBIX YCIOBHSIX
CJIEJIOBATh MPABUJIAM TTOJIH30BAHUS XUMHUYECKOM IMMOCYION M JTaOOpaTOPHBIM 000PYAOBaHUEM, a TAKXKE IMPaBUIaM O0paIeHUS

2.4 C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSIMU IO BBINOJHEHHIO JaOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKHUCIIOTO rasa)

MPOBOJNTHh PEAKINH, TOATBEP)KIAIONINE KAUYeCTBEHHBIM COCTAB PA3IUYHBIX BEIISCTB: PACIIO3HABATH OIBITHBIM IMYyTEM

2.5 XJIopua-, Opomua, uoau, kapoonar, gocdar, cuiaukar, cyabhaT, THAPOKCUAUOHBI, KATHOHBI aMMOHUS, NOHBI M3yYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHNYCCKHUX BEIICCTB

3 ITo Teme: «XuMHsI 1 OKpYXKArOIIasi cpeaar

3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMudeckux noHstuii: [1/IK BemecTBa; Koppo3usi METaIIOB
MPUMEHITh OCHOBHBIE OIEpaIlMi MBICIUTEILHON JEATENbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,

39 CHUCTEMAaTH3AIIHMIO, BBISBICHUE TIPUIMHHO-CIICICTBEHHBIX CBS3€H — JUIsl U3YYCHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIINL;
€CTECTBEHHOHAYYHbIE METOJAbl MO3HAaHUS — HAONIOJCHHe, W3MEpPEHUE, MOJEIUPOBAHHE, OSKCIEPUMEHT (peajabHBId H

MBICJIEHHBIN )







ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

1.2

[Ipenmer xumMuu. Poiap XUMHUU B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

Ilonstue o METOJaxX IMO3HAHHA B XHMHH. Yucteie BCIICCTBA U CMCCH. CnocoObl
pasaciICHUs cMmecent

1.3

ATOMEI 1 MOJICKYJIBI. Xumudeckue djieMeHThl. CHMBOJIBI XUMHUYECKHUX DJICMCHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOC YUCHHC

14

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCT, aTOMOB XHMMMYECKHMX JJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCUICCTB. OrHocurenpHas aroMHas macca. OTHOCUTENIbHAS
MOJICKYJIsIpHas Macca. MaccoBas 101 XUMHYECKOT'O JIEMEHTA B COCMHEHU U

1.5

KonuuectBo BemectBa. Mosb. Mouisipaas Macca. B3aumMocBs3b KOJIMYECTBA, MacChl
U YUCJIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacu€Tel mo ¢opmynaM XHMHUYECKUX
COE€IMHEHUN

1.6

dusnyecKkue U XMMUYECKHE SIBICHNA. XUMHUUYECKasl peaklus U €€ NPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BeHIecTB. XHWMHUYeCKHe ypaBHeHHsa. Kiraccudukarms
XMMHUYECKHX peakluil (COeMHEHUs, pa3IoKeHuUs, 3aMEeLeHUs, OOMEHa)

1.7

XUMHUECKUH SKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IOCYIOH, ¢ MpaBHIaMH
pabotel B jaboparopur W npuéMamMu  oOpamieHWs ¢ J1ab0paTOpHBIM
o0opynoBaHuEM, H3y4yeHME M ONucaHue (U3NYECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKUX BEUIeCTB, HaOIrofeHNEe (HU3NYECKUX (TUIABJICHHE BOCKA, TasHHUE
JbJ1a, pacCTUpaHHUE caxapa B CTYNKE, KUIIEHUE ¥ KOHJEHCAIUS BOJIbI) U XUMHUUECKUX
(ropeHne cBeuYHW, NMPOKAIMBAHWE MEIHON IPOBOJIOKH, B3aWMOJICHCTBHE Mejia C
KHACIOTOM) SIBICHUH, HaONIOJeHWEe M ONHCAHWE MPU3HAKOB IPOTEKAHMS
XUMHUYECKUX peaklIUi (pa3sioKeHHe caxapa, B3aUMOJIEHCTBUE CEPHOM KHCIIOTHI C
xjopuioM Oapusi, pasznoxkenue ruapokcuna Meau(ll) mpu  HarpeBaHuw,
B3auMojIeicTBUEe kene3a ¢ pacTtBopoMm conu meau(ll), wm3yuenume cmoco6oB
paszieneHuss cmecedl (C TMOMOUIbIO MarHurta, (UIBTPOBAHUE, BbIMAPUBAHUE,
TUCTWIUAIMS, Xpomartorpadusi), TpPOBEIEHHE OUYMCTKH IOBAapEHHOH  COJIH,
HaOJI0IeHHEe U OIHMCAHWE Pe3yJbTaTOB INPOBEJCHMS OIbITA, WIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHUS MacChl, CO3J[aHNue MOJICIICH MOJIEKYJI (IIaPOCTEPIKHEBBIX )

Baxuelinme npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3znyx — cmech rasoB. CocrtaB Bosnyxa. Kuciopoxg — aneMeHT M IpocToe
BEIIeCTBO. HaxokaeHne Kuciopojga B TpHpoAe, (U3NYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kucimopoga. CrocoObl
MOJIy4YeHUsl KHUCIopoAa B Jaboparopud U MPOMBINIIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoaAM(pUKAIMS KHCIOPoa

2.2

TennoBoil >3ppeKT XUMUUECKON peaklnuu, TEePMOXUMHUYECKHE YPAaBHEHUS, K30~ U
SHIOTEPMHUECKHUE peakuu. TOomIuBO: Yroib M MeTaH. 3arpsA3HEHHE BO31yXa,
ycuJIeHHe apHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO CI0s

2.3

Bonopoxn — amemeHT M mpocTtoe BemiecTBO. HaxokneHue Bomopoga B TPHPOJE,
(1)PI31/I'—IGCKI/IG U XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI TIOJTYyUCHUS. Kucnorer n
COoJIn



2.4

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBorcTBa Bojbl. Boga kak pactBoputenb. PactBopbl. HacklenHubie u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpuMOCTb BemiecTB B Bojae. MaccoBas 10
BEIIIECTBA B pacTBOpe. XMMHYECKHE CBOMCTBA BOAbl. OcHOBaHM. Poib pacTBOpoB
B MPUPOJIE U B XKU3HU ueioBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHHE
MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJT

2.6

2.7

2.8

2.9

2.10
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3.1

3.2

Knaccudukanmust Heopranmveckux coeaumHeHuil. Oxcunpl.  Knaccuduxanus
OKCHJIOB:  coyieoOpasyromie  (OCHOBHBIC,  KHCIOTHBIE, aM(]OTepHbIE) U
HecosieoOpasyromne. Homenknarypa okcuaoB. Du3nUeckue W XUMHUYECKHE
cBoOlcTBa OKCHAOB. [loiryyeHne okcuaoB

OcHoBanwms. Knaccudukanuss oCHOBaHMM: IMIETOYM U HEPACTBOPHMBIC OCHOBAHMS.
Homenknarypa ocHoBanuil. dusznueckue M XUMHYECKHE CBONCTBAa OCHOBAHMIA.
[Tonydyenne ocHOBaHHIt

Kucnorsl. Knaccudukamus xucinor. Homenkmarypa xkucinor. Dusnueckue Hu
XUMHUYECKHe cBoMcTBa Kkucior. Psan aktmBHocTH MeTawioB H.H. bexerosa.
ITomy4yenue Kkuciaor

Comu. HomeHnkinatypa coseli. ®dusnueckne M XMMHYECKHE CBOWCTBA COJIEH.
IToyuyenue conen

I'eneTnyeckas CBA3b MEKAY KiIaCCaMH HECOPIraHUYICCKUX COEIUHECHUMN

XUMHYECKUHN IKCTIEPUMEHT: KAYECTBEHHOE ONPEIEIICHUE COIEePKaHUSI KUCIOPO/ia B
BO3/yX€, MOJy4yeHue, COOMpaHue, paclo3HaBaHUe U U3yu4eHUEe CBOICTB KHCIOpO/a,
HaOJI0JICHUE B3aMMOJICUCTBHS BEIIECTB C KUCJIOPOJIOM U YCJIOBHUSI BOSHUKHOBEHHS
U TpeKpaileHusi ropeHus (moxkapa), O3HAKOMIIGHHE C 00pasllaMh OKCHJIOB U
OMMCaHUE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHUe, paClO3HABAHUE W H3y4YCHUE
CBOMCTB Bojopona (ropenue), B3ammojeiictBue Bomopoaa ¢ okcumom mexu(ll)
(BO3MOXHO MCIOJIb30BAaHUE BHUJICOMATEPHUAJIOB), HAOJIOACHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C
pa3IUYHON  PacTBOPUMOCTHIO, TIPUTOTOBIICHHE pACTBOPOB C  OMPENEIEHHOMN
MacCOBOH J10JIell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalIaMU
(HaTpuem ©  KanbleM) (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJIEOMATEPHAIIOB),
OTpefieieHue pacTBOPOB KHCIOT U MIENOYe C TOMOIIBI0 HHAUKATOPOB,
HCCJIE/IOBAaHUE OOpa3IOB HEOPTraHWYECKHWX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOII0/IEHUE W3MEHEHHUsI OKPAaCKH WHIUKATOPOB B PACTBOpAX KUCIOT U LIENOYEH,
u3ydeHue B3aumojeiicteus okcuna meau(ll) c pactBopoM cepHoOil KUCHAOTHI, KUCIOT
C MeTaJllaMH, peakluuid HeWTpanus3aiuu, MoJy4YeHUE HEepacTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHWE OJHOTO MeTajlla JpyrdM W3  pacTBOpa COJH, peIIeHue
DKCIIEPUMEHTATbHBIX 3a7ad 1o Teme «BakHelIne KiIacchl HEOPTraHUYECKHX
COCTUHEHUIN)

Ilepnonnueckuil 3akoH u Ilepuonnueckas cuctema XMMHU4ECKUX 351eMeHToB J1.1.
MengeneeBa. CTpoeHue aToMoB. XUMHYECKas CBA3b. OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[TepBble MOMBITKH KIacCU(PUKAIIMM XUMUYECKUX 3JIeMEeHTOB. [loHATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlJIbl, TaJOTeHbI,
UHEepTHBIE Ta3bl). OJEMEHTHl, KOTOpble OOpa3yloT aM(OTepHble OKCHIBl H
TUAPOKCHUIBI

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucrema XuUMUYecKux 3jeMeHToB JI.U.
MenneneeBa. Koporkonepuoanas u jummHHOnepuonHas (opmbl Ilepuonnyeckoit
cucrteMbl xuMuueckux dnemMeHToB JI.MI. Menneneesa. Ilepuonbl M rpymnmsl.




Ou3nYecKuil CMBICI MOPAIKOBOIO HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIBI dJIEMEHTa

3.3

3.4

Ctpoenne aromoB. CoctaB atomHbIX sifaep. M3orombl. DnekTpoHbl. CTpoeHHe
DJIGKTPOHHBIX ~ 00OJI0OUYEK aroMoB mTepBbIX 20 XMMHUYECKUX OJIECMCHTOB
Ilepuoanueckoit cuctembl .M. MenaeneeBa. XapakTepucTHKa XHWMHYECKOIO
AJIEMEHTA M0 ero noyoxenuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH HU3MEHEHHUS pajJdyca aTOMOB XHUMHYECKHUX  DJIEMEHTOB,
METAJIIMYECKUX Y HEMETAJNTMYECKUX CBOMCTB IO rpynmnam u nepuoiam. 3HaueHue
[Tepuonnueckoro 3akona u Ilepuoauyeckoil CHCTEMbI XUMHUYECKHUX 3JIEMEHTOB JIJIst
pa3BUTHsA HayKu U npakTuku. /.M. MenpaeneeB — yu€Hbli U rpak JaHUH

3.5

3.6

Xumuyeckasi cBsi3b. KoBaneHTHass  (mosiipHass W HENOJSIpHAas)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHas CBA3b

Crencup oxucicHusI. OKHCIUTEIBHO-BOCCTAHOBUTECIBHEIC pCaKknuu. HpOI_ICCCLI
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3lioB BEIIECTB METAJUIOB M HEMETAJLIOB,
B3aUMOJICIICTBUE TUAPOKCHJA LMHKA C pPacTBOpaMM KHUCIOT U  IIesloueid,
IIPOBEJICHHE OIIBITOB, WUTIOCTPUPYIOIINX IpPUMEPBI OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakiiii (ropeHue, peakliuu pa3iokKeHHsl, COSAMHEHUs])

9 KIIACC

Kox
1

11

1.2

1.3

1.4

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. Ilepmoaudeckas cucreMa XUMHYECKHX diemeHToB JI.H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPDHOCTM B HW3MEHEHHUU CBOWCTB
XUMHUYECKHUX IEMEHTOB MEPBBIX TPEX MEPUOIOB, KAINS, KA U UX COCIUHEHUN
B COOTBETCTBMM C IIOJIOKCHUEM DJJeMEHTOB B Ilepuoguyeckoil cucreme u
CTPOEHHUEM HUX aTOMOB

Crpoenue BemiecTBa: BUAbl XMMUYECKOUN CBsI3U. THUIBI KPUCTATNIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PEMETKH W BHUAA
XuMHUecko cBsizu. Knaccudukaivs u HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB
(MexxmyHapoHas U TpUBUAIbHAs). XMMUYECKHE CBOMCTBA BEUIECTB, OTHOCAIIUXCS
K pa3jMYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUW, TEeHETHYECKass CBs3b
HEOPraHWYECKUX BEILECTB

Krnaccudukanys XUMUYECKUX pPEaKIUi MO pa3MYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKLUU BEIIECTB, IO TEmIOoBOMY 3(PQexTy, Mo
W3MEHEHUIO CTENEHEH OKHUCIIEHHS XUMHYECKHX AJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTHIO KaTallu3aTopa). DK30- U JHJIOTEPMHUYECKHE PEaKLUH, TEPMOXUMHUYECKHUE
ypaBHeHUs. [IoHsATHE 0 CKOPOCTH XMMUYECKOMN peaKIuu

[Tonsitue 06 oOpaTMMBIX M HEOOPAaTUMBIX XHMMHUYeCKUX peakiusx. llonsrue o
TOMOTEHHBIX M TE€TEpPOreHHbIX peakuusax. [IoHATHE 0 XMMHUYECKOM paBHOBECHH.
@DaxkToppl, BIMSIOIIME HA CKOPOCTh XHMHMYECKOM peakuuu | MOJIOKEHHE
XMMHUYECKOTO PABHOBECUS

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC peaxiuu, ANEKTPOHHBIN OanaHc
OKHCITUTEITFHO-BOCCTAHOBUTEILHON peaxIum. CocrasiieHue ypaBHEHUH
OKHUCIIUTETHHO-BOCCTAHOBUTENIBHBIX ~ pEaKlUUMid ¢  HUCHOJNB30BaHHEM  MeETOoJa
AJIEKTPOHHOTO OajaHca




1.6

Teopust HIEKTPOIUTAYECKON AUCCOIMALMM. IJIEKTPOJIUTHI M HEIJIEKTPOIUTHIL.
Kartnonsl, anroHbl. MeXaHuU3M JUCCOIMAIMU BEHIECTB C Pa3jIUYHBIMU BHJIAMU
xumuueckon cBsizu. CreneHp auccouuanuu. CuibHbIE M Clla0ble AJIEKTPOJIUTHL.
Peakumu woHHOTO OOMEHa. YCIIOBHS TPOTEKaHUs pEaKUWidé HMOHHOrO OOMeEHa,
MOJIHBIE M COKpall€HHbIE HMOHHbIE YypaBHEHUA peakuuid. CBONCTBA KHCIOT,
OCHOBAHUH U COJIEH B CBETE MPEACTABICHUM 00 IEKTPOIUTUIECKON TUCCOLUALIUU.
KauectBenHnsle peakinu Ha HOHBL. [loHsTHE O TMApPOIN3E conel

1.7

2.1

2.2

2.3

XUMHUECKUN HSKCHEPUMEHT: O3HAKOMIIEHHE C MOJAEISIMU KPHUCTAIIIMYECKUX
penIéTOK HEeOPraHUYECKUX BEIECTB — METAJUIOB U HEMETAIIOB (rpaduTa U anMasa),
CIIO)KHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMHAYECKOH pEaKUUU OT BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB; HCCIICAOBAHHE
3JIEKTPOIIPOBOJIHOCTH  PacTBOPOB  BEILECTB, IIpolecca JAUCCOLMALMH  KHUCIOT,
miesioued U cosei (BO3MOXHO MCIIOJIb30BaHME BHUAEOMATEPUANIOB); IPOBEICHUE
OIBITOB, WJUIIOCTPUPYIOUIMX NPU3HAKUA MPOTEKAHUS pPEaKLUH HOHHOro OOMEHa
(oOpa3zoBaHue ocajka, BBIJCJICHHE Tra3a, OOpa3oBaHWE BOABI);  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPbl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasioKEHUs, COEAMHEHHUS); paclo3HABaHUE HEOPraHMYECKHUX
BEIIECTB C IIOMOIIbIO  KAayeCTBEHHBIX peakUuil Ha  MOHBI, pellIeHHUe
OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hewmeramie! u ux COCAMHECHUA

OO01as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crereHd okucieHus. CrpoeHue M (u3MyYecKHe CBOWCTBA IMPOCTHIX BEIIECTB —
raJIoreHOB. XWMHYECKHE CBOMCTBa Ha TNpUMEpe XJopa (B3aUMOJICHCTBUE C
MeTajulaMH, HeMeTaJUlaMu, Iienodamu). XiopoBojopos. ConsiHas KHUCIOTa,
XMMHYECKHE CBOWCTBA, TOJyYEeHHE, TMpuMeHeHue. [lelictBue Xxjiopa H
XJIOPOBOZIOPO/A HAa OPTaHU3M YesoBeKa. BaxkHelne XIopu/ibl U UX HaX0XKJICHHUE B
IIpUpoJIe

OOmas xapakrepuctuka 31eMeHToB VIA-Tpynmnbl. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u (u3MUecKue CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPO/Aa U Cepbl. AINIOTPONHbIE MOJU(DUKAIIMN KUCIOPOJA U CEPHI.
Xumunyeckue cBoiicTa ceprl. CepoBOIOpO, CTpOEHUE, GU3NUYECKUE U XUMUYECKHE
cBoiicTBa. OKCHIBI Cepbl Kak MpeJICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, U3NYECKHE U XUMHUYECKHE CBOMCTBaA (00IIMe Kak MpeCcTaBUTENs Kilacca
KUCIOT M crenuduueckue). XHUMHUYECKHE peakIUM, Jeallue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiydeHus cepHol kucnotel. [Ipumenenue. Conu
CepHOM KHMCIIOTHI, KadeCTBEHHasl peakius Ha cynbdar-uoH. Haxoxxaenue cepsl u eé
COCIMHEHUM B mpupoae. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH cpenasl
COEMHEHUSIMH cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro NMpea0TBpaIleHus

OO6mas xapakrepucTuka 31eMeHToB VA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHU OKUCIEHUsA. A30T, paclpocTpaHEHHE B IPHPOJIE,
bu3nveckre U XUMHUYECKUE CBOHCTBA. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
¢u3nyeckue 1 XMMUYECKHe CBOMCTBA, MOJIy4YeHUue U npuMeHeHne. Conu aMMOHMS,
nux (1)H3HLI€CKI/IG U XUMHUYCECKUEC CBOﬁCTBa, IMPUMCHCHHCE. KauecTBennas pcaKknus Ha
MOHbI aMMOHHUsS. A30THas KHUCIOTa, €€ MOoJydeHHe, (U3MUECKUe U XMUMUYECKHE
cBoiicTBa (oOmIMe Kak TMpeACTaBUTENS Kiacca KHUCIOT U clienupuyecKue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX YAOOPEHHIA.
XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOIIeH Cpebl COSAMHEHUSIMH a30Ta (KUCIIOTHBIE
JI0X/1U, 3arpsiI3HEHHE BO3/1yXa, TOYBHI U BOJIOEMOB)



2.4

2.5

®ocdop, amnorponnsle Momudukauuu ¢docdopa, puMUeckrue U XUMHUYECKHE
coiictBa. Okcun pochopa(V) u pochopHas kucnora, GU3NIECKUE U XUMHUECKUC
CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢GocdaroB B KauyecTBe MHHEPAIBHBIX
yaoOpeHuit

OOmias xapakrepuctuka 3meMeHToB |V A-rpynmnsl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIC CTENCHH OKHUCJICHUSA. YTJIEpOJ, auIOTPOIHBIE MOAUDUKALNY,
pacmpocTpaHeHue B TpUpojie, (GU3NUeCKne M XMMHUYECKHUE CBOWCTBA. AJCOpOIus.
Kpyrosopor yrnepoma B mnpupome. Okcumsl yriaepoga, uX (uzuyeckue wu
XUMHYECKHE CBOWCTBA, JICWCTBUE HA JKUBBIE OPraHU3MBI, TMOJNy4YeHUE U
pUMEHCHHE. DKOJIOTHYECKUE MpOoOJIeMbl, CBsi3aHHBIE ¢ OkcuaoM yriepoma(lV);
TUMOTe3a TI00aThbHOTO TOTEIUICHHUS KIIMMAaTa; MapHUKOBBIA 3 ¢eKT. YroibHas
KHCIOTa U e€ CcoNu, WX (PU3MUYeCKHMe W XMMHUYECKHE CBOWCTBA, TOJYYCHUE H
npuMeHeHne. KauecTBeHHass peakiuss Ha KapOoHAT-WMOHBEL. Vcmonb3oBaHUe
KapOOHATOB B OBITY, MEIUITUHE, TIPOMBIIIJICHHOCTH M CEIIbCKOM XO035HCTBE

2.6

[lepBoHayanbHble TOHATHA OO0 OpPraHMYECKHUX BEHIECTBAX KAaK O COEIUHEHHSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, TJIUIEPUH, YKCYCHas KHUCIIO0Ta).
Ux cocraB u xumuyeckoe crpoeHue. I[loHsATHE O OHOIOTUYECKH BaXKHBIX
BELIECTBAaX: JKHUpaX, Oelkax, YIJIeBOoJax — M HUX POJIM B JKU3HMU UEJIOBEKa.
MartepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, MOJIyY€HUE M MPHUMEHEHHUE.
Coenunenus kpeMHus B ipupoje. O6mue npeacrapieHus 00 okcuie kpemuus(1V)
U KpeMHHeBOW Kuciore. CHIMKAThl, WX HCIOJIb30BaHHE B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH. BakHEeHIe CTpOUTeIbHBIE MaTepHalbl: KepaMHKa, CTEKJIO,
IIeMeHT, OeToH, kene300eToH. [IpoOiembl  0G€301aCHOrO  MCIOJIB30BaHUS
CTPOUTEILHBIX MAaTEPHUATIOB B IOBCETHEBHOM JKU3HU

XUMUYECKUN HSKCHEPUMEHT: H3yuyeHHue oO0pa3loB HEOPraHWYEeCKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIIOTHI; IPOBEICHUE KAYECTBEHHBIX PEAKIUI HA XJIOPUA-HOHBI
1 HaOIIoJeHNe MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaXKarolue (Gpuandeckue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB U MX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPHAJIOB); O3HAKOMJICHME ¢ O00pa3uamMu XJOpPHJIOB (TaJOreHUI0B);
O3HaKOMJIEHHE ¢ o0pa3lamMu Cepbl U €€ COeTUHEHUSIMU (BO3MOXKHO HCIIOJIb30BAHNE
BUJIEOMaTEepHaJIOB); HaOIIOEHUE Mpolecca OOYyIJIMBaHUS caxapa IMoj JAeHCTBUEM
KOHIEHTPUPOBAHHOM  CEpPHOM  KHCJIOTHI; HM3Y4YEHUE XHUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOI KHUCIOTHI, MPOBEACHNE KaueCTBEHHOM peakIui Ha CyibdaT-
MOH M HaOJIOJIeHHEe Npu3HaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3MYECKUMU
CBOWCTBaMM a3oTa, ¢ochopa M HUX COEAMHEHHH (BO3MOXKHO MCIIOJIB30BaHHE
BUJIEOMATEPHAIIOB), 00pa3liaMHu a30THBIX U (QochOopHBIX yn0OpeHHi; moayyeHue,
coOupaHue, paclo3HaBaHHME U H3Yy4YE€HHE CBOMCTB aMMuaka; IpPOBEJCHUE
KAaueCTBEHHBIX PEaKIMil Ha HOH aMMOHUS U (ocaT-uOH U U3y4YEeHUE TPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCIHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOW KHUCIOTHI C MEAbIO
(BO3MOXHO HCTIOJIb30BaHHE BHJICOMAaTEPHUAJIOB); M3y4YEHHE MoJenen
KPUCTAINTMYECKUX pENIETOK anmasza, rpaduta, ¢ymuiepeHa; O03HAKOMIICHHE C
MPOIIECCOM  aJICOPOITMU  PAaCTBOPEHHBIX BEHIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOHCTBOM MNpPOTHBOra3a; MOJIy4eHHE, cOOMpaHMe, PACIO3HABAHUWE U U3ydeHHE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEJIEHNE KaueCTBEHHBIX peakluii Ha KapOoHaT- U
CHWJIMKAT-UOHbl M HW3y4YEHUE TMPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHHE C
MPOYKIMEH CUJIMKATHON MPOMBIIUIEHHOCTH; PEICHHE SKCIIEPUMEHTAIbHbIX 3a7a4
1o Teme «BaxxHeillre HeMeTallIbl U UX COETUHEHUSI

MeTtanisl U UX COeIMHEHUS



3.1

3.2

OOmiast XapakTepuCcTUKa XMMHYECKHX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU HUX
nosioxkeHus B [lepuoandeckoi cucreme XxuMnuyeckux siueMeHToB [[. M. Menneneesa
U cTpoeHus aromoB. CTpoeHue MeTajioB. MeTaunyeckas CBsi3b U METAJUIMYECKast
KpUCTAJIJINYECKasl pelI€TKa. DIEKTPOXUMUYECKHI sl HAIPSKEHUH METaJIIOB

dusnueckue W XMMHUYECKHE CBOMCTBa MeramioB. OOmme crnocoObl MOTy4YEeHHUs
MmetaiioB. [loHsATHE O KOPPO3MM METAaUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI MX OT
Koppo3uu. CruiaBel (CTajb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U MX NPHUMEHEHHE B
OBITY U IPOMBIIIJICHHOCTH

3.3

3.4

3.5

lenouynsle MeTamisl: nojoxkeHue B llepuonnyeckoil cucTeMe XUMHYECKHX
anemeHtoB [[.M. MeHueneeBa; CTpOEHHME HMX aTOMOB; HAXOXICHHUE B IPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus M Kanusi). OKCUIBl U
THAPOKCUABI HATPUA U KaJIW. HpI/IMeHeHI/Ie MISJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

[IlesrouHO3EMENBHBIE METAJIIIBI MATHUM U KalbLUi: nosioxkeHue B [lepuoanueckoi
cucreMe xumuueckux odiemeHTtoB (.M. MeHneneeBa; cTpoeHHME HX aTOMOB;
HaxoKJieHHe B npupone. usnyeckre 1 XMMUYECKHE CBOMCTBA MarHus U KaJIbILIHsL.
Baxuelinme coequHeHus Kanblus (OKCUA, THIPOKCUA, coin). XKECTKOCTh BOABI U
CTOCOOBI €€ yCTpaHEeHHUs

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteMe XMMHUYECKHX 31eMeHToB J[.M.
Menzeneesa; CTpOEHUE aTOMa; HaXOXKJACHHUE B IIpupozae. Puszndeckue U XMMUYECKUE
CBOMCTBa aMfOMUHMSA. AM(OTEpHbIE CBOMCTBA OKCHUA Y TMPOKCH/1A ATTFOMUHHUSI

3.6

3.7

XKeneszo: monoxenne B I[lepumogmueckoit cucreme XxuMuueckux siaemeHToB [I.U.
MenzeneeBa; CTpOEHHE aTroMa; HaxOoXIeHHe B mpupoxe. Duszuyeckue u
XMMHYecKHe cBoWcTBa >xene3a. Okcuapl, ruapokcuisl u comu xenesa(ll) wu
xene3a(lll), ux cocras, cBoicTBa U NOJyueHUE

XUMUYECKUH 3KCTICPUMEHT: O3HAKOMIICHHE ¢ 00pa3liaMu METAJUIOB U CIUIABOB, HX
(bu3MYEeCKUMU  CBOWCTBAMH; H3yYEHHUE PE3YJIbTaTOB KOPPO3UHM  METaJJIOB
(BO3MOHO HCIIOJIb30BaHHUE BUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA
OKCHJIa KaJIbLIUS U HATPHsI C BOJIOM (BO3MOXKHO HMCIIOJIb30BAHHUE BHIEOMATEPUATIOB);
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOBI; MpOIlecca TOPEHHUS JKelie3a B KUCIOPOJIE
(BOBMOXKHO ~ HCIIOJIb30BaHHWE  BUJEOMATEPHANIOB);  MPU3HAKOB  IMPOTEKaHUs
Ka4eCTBEHHBIX PEaKIUil Ha HOHBI (MarHus, KaJblI¥sl, aJFOMUHNS, ITMHKa, xeme3a(ll)
u xenesa(lll), memu(ll); HabmrogeHwe W omMcaHWE NPOIECCOB OKpAIIMBAHUS
IUITAMCHH WOHAMH HATPUs, Kalusg © Kajdblusd (BO3MOXKHO HCITOJIb30BAaHHE
BUJICOMATEPHAIIOB); HCCIeA0BaHNEe aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS U
THJIPOKCHJIA IIUHKA; PeIleHre dKCIEPUMEHTAIBHBIX 3a/1a4d 1mo Teme «BaxHeitmme
METaJUTbl U UX COCTUHCHUS

XUMUS U OKpy’Karolas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJIOTUH. BemecrBa u MaTcpHraJibl B MOBCEAHEBHOM JKHU3HHU
YeJIOBEKa. XHUMHS U 310pPOBEEC. be3omacHoe UCoIb30BaHNE BEIISCTB U XUMHUUECKUX
peaKI_II/Iﬁ B 6BITy. HepBaH IIOMOIIb ITPHU XUMHYCCKUX 0KOI'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHWMHYECKOE 3arps3HEHUE OKPYXKaroIen
cpeabl IIJIK. Pomp xuMum B pemieHHMM 3KoJoruyeckux mnpobiem. Ilpuponnsie
HUCTOYHUKU YTJIEBOAOPOJOB (yroyib, MHPUPOIHBIA Ta3, He(PTh), MPOIYKTHl HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: H3yueHHe OOpa3lloB MaTepHajoB (CTEKJO, CIUIABbHI
METAJIJIOB, MMOJIMMEPHBIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D ITIO XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
MPOBEPSIEMOT0
TpeOoBaHHS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0
o01mero oopazosanus Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

11

0 I03HABAa€MOCTH SIBJICHHI Ipupoabl, IOHUMAHHUEC O0OBEKTHBHOM 3HAYMMOCTH
OCHOB XMMHYECKOM HAayKH Kak obnactu COBpPCMCHHOT'O €CTCCTBO3HAHMA,
KOMIIOHCHTA O6HI€I>1 KYJIbTYPbBI H HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKa B
YCII0BUAX COBPECMCHHOT'O O6HIGCTBa; IIOHUMAaHHUEC MECTa XUMHUH CPEAU APYIrux
CCTCCTBCHHbBIX HAYK

1.2

1.3

O HAyYHBIX METOJax T[O3HAHUSA, B TOM 4YHCIEC OKCHCPUMEHTAIbHBIX |
TCOPCTUYCCKUX MCETOAAX HCCICAOBAHHA BCIICCTB M HM3YUCHHUA XHUMHYCCKHUX
peaKinii; yMEeHHe MCIOJIb30BaTh MOEH JJIsl OOBSICHCHUSI CTPOCHHUS aTOMOB H
MOJICKYJI

0 chepax mnpopecCHOHATBHON JEATETBHOCTH, CBS3aHHBIX C XHMHCH W
COBpPCMCHHBIMU TCXHOJIOTMAMH, OCHOBAHHBIMU Ha HJOCTHUIKCHHAX XUMHUYECKOU
HAYKH, YTO MMO3BOJIMT 00YYAIONIMMCSl PaCCMaTPUBaTh XUMHIO Kak cepy CBoeCi
Oyaymieit mpodeccHoOHAIBHON NEATENBHOCTH W ClejaTh OCO3HAHHBIA BBIOOP
XMMHH Kak MPOQHIBHOTO MpeaMeTa MpU IMEpeXojae Ha YPOBEHb CPEIHETO
o01m1ero o0pa3oBaHUs

Bianenne crucreMoll XMMHYECKHX 3HAHMM M YMEHHE INPHUMEHSTb CUCTEMY
XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIIOYAET:

2.1

2.2

BAOKHEHUIINE XUMHUYECKHE IOHATHA: XUMUYECKUH DJIEMEHT, aTOM, MOJEKYJIa,
BELIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHASI 1 HEOAHOPOJAHAS CMECh,
OTHOCHUTEIIBHBIE aTOMHAsl U MOJIEKYJIIpHAsk MacChl, KOJIMYECTBO BEILLECTBA, MOJIb,
MOJISIpHasE Macca, MOJIApHBIH O0O0BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJIb
(cpenHsis), XuMHUecKasl peaklus, peaklui COeANHEHUs, PeaKMU pa3lIokKeHus,
peakiuy 3aMelleHus, peakluu oOMeHa, TerioBod 3((deKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKIUH, PACTBOP, MAacCOBas J0JIsI XUMUYECKOIO JIEMEHTA B
COCIMHEHUM, MaccoBas JOJI1 M TMPOLEHTHAas KOHIICHTpalMs BElIeCTBA B
pacTBope, AIpO aToMa, HJIEKTPOHHBIN CIIOW aroMa, aTOMHasi opOUTalb, paanyc
aToMma, BaJICHTHOCTD, CTETIECHb OKHCJICHHS, XUMHUYECKast CBSI3b,
JJIEKTPOOTPHULATEILHOCTD, ITOJISIPHAs U HETOJSAPHAs KOBAJICHTHAs CBSA3b, HOHHAS
CBSI3b, METAJUIMYecKasl CBS3b, KpUCTANIMYECKas peméTka (aToMHas, MOHHasd,
METAJUIMYECKAs, MOJIEKYJspHasi), HWOH, KaTHOH, aHWOH, DJIEKTPOJIUT H
HEDJIEKTPOJIUT, AIEKTPOIUTUYECKAs JUCCOLHUAIMS, peaKUud HOHHOTO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIUHN, OKHUCIUTEIb U BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJICHHE, DJJIEKTPOJIM3, XHUMHUYECKOE DPABHOBECHE,
oOpaTuMble ¥ HEOOpaTUMblE pEaKLUH, CKOPOCTb XHMUYECKOW peakIHH,
karanu3zarop, [IJIK, koppo3us MeTaios, criiaBsl

OCHOBOIIOJIATralOIIMe  3aKOHBl ~ XMMHH:  3aKOH  COXPAaHEHWs  MaccChl,
nepuoanudeckuil 3axkoH J[.M1. Menneneesa, 3aKk0H IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazipo




23 TEOPUH XHMHH: aTOMHO-MOJIEKYJISIDHAS TEOpHs, TEOPHs SIEKTPOIUTUYECKOU
JUCCOLIMalUU
3 Bnagenne oCHOBaMH XMMHYECKON TPaMOTHOCTH, BKJIFOYAOIIEH:
YMEHHE MPaBWIIBHO UCIIOJIb30BaTh U3YUEHHBIE BEILIECTBA U MaTepUallbl (B TOM
quciie MUHEpaJIbHbIe YA0O0peHHs, METaIbl U CIUIaBbI, IPOAYKTHI IEpepabOTKU
MPUPOJHBIX MCTOYHHUKOB YIJIEBOAOPOAOB (YIJisi, IPUPOAHOTO Tasza, HedTH) B
3.1 OBITY, CEJIbCKOM XO3siiCTBE, Ha NMPOU3BOJCTBE U NOHUMaHUE 3HAUYEHUS KUPOB,
O€JKOB, YIJIEBOAOB JJsi OpraHu3Ma uYellOBeKa; YMEHHE MpPOTHO3UPOBATH
BIUSHUE BEUIECTB M XHUMUYECKUX IPOLIECCOB HA OpPraHU3M 4YeEJIOBEKa U
OKPY’KaIOIIYIO IPUPOJIHYIO CPENY
32 YMEHHME HMHTEIpPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU APYTrUX Y4EOHBIX
IIPEIMETOB
HaJIN4YME OIbITa pabOThI C PA3IMYHBIMU UCTOYHUKAMHU MHPOPMALUU 110 XUMUU
3.3 (HayyHas ¥ HaAy4yHO-TIONYJSpHAs JIMUTEpaTypa, CIOBapH, CIPAaBOYHUKH,
UHTEPHET-PECYPCHI)
yMeHHe OOBEKTHBHO  OIICHMBAaTh WHQPOpPMANMIO O  BENIECTBAX, HX
3.4 IIPEBPALICHUAX U NIPAKTUYECKOM IIPUMEHEHUU U YMEHHE UCIIOJIb30BaTh €€ M
pereHus yueOHO-TI03HABaTEIbHBIX 33124
Bnanenue ocHoBaMM NOHATUHHOTO anmnapara U CHMBOJIMYECKOT'O sI3bIKa XUMUU
4 IUIsL COCTaBJIeHUs (POPMYJT HEOPraHUYECKUX BELIECTB, YPaBHEHUM XMMHUYECKUX
peakmii; ocHoBamMu XuMudeckoit HomeHknatypsl (IUPAC u tpuBranbHON)
YMeHue o0BSICHITh CBSI3b MOJIOXKEHUS 3eMeHTa B [leproandeckoii cucreme ¢
YHUCJIOBBIMA XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XHMUYECKUX DJIEMEHTOB
5 (coctaB m 3apsn  sApa, OO0IIee YHCIO JIIEKTPOHOB), pacIpenesieHueM
JIEKTPOHOB II0 JHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX NEPHUOAOB,
KaJiusl ¥ KaJbLus
[IpencraBineHue O MNEPUOAMYECKOM 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
6 3JIEMEHTOB (pajinyc aToMa, 3JEKTPOOTPHULATENLHOCTD), MPOCTBHIX U CIOKHBIX
BELIECTB OT MOJOXEHUS 31eMeHTOB B Ilepumonuueckoil cucreme (B MalsbIX
NepUoJIaX U IIaBHBIX NOATPYINAX) U 3JIEKTPOHHOI'O CTPOEHHSI aTOMa
7 YMeHue kinaccupuimpoBaTh:
7.1 XUMHYECKHE DIIEMEHTBI
7.2 HEOpPraHMYECKHE BELIECTBA
7.3 XUMHUYECKHE PEAKIIUN
8 YMeHue onpenesnsrh:
8.1 BaJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUUECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPBI B COETUHEHUSIX
8.3 XapakTep cpeiibl B BOJHBIX pacTBOpax BEUIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (U3NUECKUE U XUMUYECKUE CBOMCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, IpaduT, anmma3, KpeMHHH, a30T,

docdop, cepa, XJI0p, HATPUA, KaJIMil, MarHUM, KaJIbLUH, ATIOMUHUH, JKeJIe30)




CIIO)KHBIX BEILIECTB, B TOM 4YHCJIE UX BOJHBIX pPAacTBOpOB (BoJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPO, OKCUABI U TUAPOKCUABI MeTaioB I-IIA rpymm,

9.2 amomunus, meau (1), muaka, sxenesa (11 u 1), okcuasr yraepona (I u 1V),
kpemuus (1V), azora u pocdopa (11l u V), cepst (IV u VI), cepuucras, cepnas,
a30THUCTasl, a30THas1, pochopHasi, yrojabHast, KPDEeMHHUEBasi KUCIIOTA U MX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX

9.3 COCTaBa M CTPOEHUS, NMPUMEHEHHUE BEIIECTB B 3aBHUCUMOCTH OT HUX CBOMCTB,
BO3MOYKHOCTh IMPOTEKAHUSI XUMHUYECKUX TPEBPALICHUN B Pa3JIMUHBIX YCIOBHIX

10 YMeHHe COCTaBISITh MOJICKYJISIPHBIE W HOHHBIC yYpaBHEHHS pPEaKIUd, B TOM
qucie:

10.1 peakiuii H'OHHOTOo 0OMeHa

10.2 OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUN

10.3 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWMCTBA M3YyYCHHBIX KJIaccoB (TpyII)
HEOPTaHMYECKUX BEUICCTB

10.4 MOJITBEPKTAIOIINX TEHETHYECKYIO B3aUMOCBSI3b MEX/Ty HUMHU

11 YMeHue BBIYUCIATh (TPOBOUTEH PACUETHI):

11.1 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO DJIEMEHTA B COSIMHEHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00bEM ra3os

11.4 M0 YpaBHEHHUSIM XHMHYECKUX PEaKIUi M HaXOIUTh KOJMYECTBO BEIIECTBA,
00BEM U MacCy PEareHTOB HIIU MPOYKTOB PEAKIHH

12 Brnanenue (3HaHue OCHOB):

OCHOBHBIMM METOJIaMU HAy4yHOTrO TI03HaHMsA (HAOJIOJeHHe, W3MEpEHHE,

121 OKCIEPUMEHT, MOJCITUPOBAHME) TPH H3YYCHUH BEIIECTB W XHUMHUYECKHX
SBIIGHUH; yMeHHEe CcQOpMyITUpOBaTh NPOOIEMYy U TPEIJIOKUTh MyTH €€
peteHust

12.2 0e30macHOil pabOThl ¢ XMMHUYECKMMU BEIIECTBAMM, XUMHUYECKON IMOCYyIOH M
1a00paTOPHBIM 000pyI0BaHHEM
npaBugaMu 0€30MacHOro OOpalleHus C BEIIECTBAaMH, MCIIOJIb3YEMbIMH B
TTOBCETHEBHOM JKM3HU, MPABHJIAMH MTOBEIECHUS B LEJSIX COCPEKEHHS 3/I0POBBS

12.3 U OKpYXamllell NpuUpoJHOM cpelbl; TOHUMaHHWE Bpeaa (OMAaCHOCTH)
BO3/ICHCTBUSI Ha JKUBBIE OPTraHU3MBI OIPEICIEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIIEHUS ¥ MPEJJOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS

13 Hammume mpakTHYecKMX HABBIKOB IUTAHUPOBAHHUS W OCYIIECTBIICHUS
CIIEAYIOIIUX XUMHUECKUX IKCIIEPUMEHTOB:

U3yuyeHHe M OnucaHue (U3NYECKUX CBOWCTB BEILECTB; O3HAKOMIIEHHE C

131 (U3MYECKUMHA W XHMHYCCKUMHU SIBJICHUSMH; OIBITHI, HILTIOCTPHP VIOIIHE
MIPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKIInit

13.2 n3ydeHue crnocoOoB pa3aeleHus cMecen
MOJTyYeHHE KHUCIIOpOJia M HM3YyYeHHE €ro CBOMCTB; MOJYy4YeHUE BOAOpOAa M

13.3

HU3YUYCHHUC €TI0 CBOP'ICTB; MOJIYYCHHUEC YIIJICKUCIIOro ra3a U U3y4CHHUEC €ro CBOI\/'ICTB;
IMOJIYYCHHUEC aMMHAKa U U3YUYCHUC CT'0 CBOICTB



134

MPUTOTOBJIEHWE PACTBOPOB C OMPEACIEHHON MAacCOBOM J0JIE PacTBOPEHHOTO
BEILIECTBA

135

MPUMEHEHHE HHIUKATOpOB (JIaKMyca, METWIOpaHka U (QeHondTanenHa) amis
OIpE/ICTICHHUS XapaKTepa Cpejibl B PACTBOPaX KUCIIOT U HIeI09ei

13.6

13.7

WCCJICIOBAHUE M ONUCAaHUE CBOMCTB HEOPraHMYECKUX BEIECTB Pa3IMYHbIX
KJIACCOB; U3YYEHHUE B3aUMOJICHCTBUS KHUCIOT C METAJUIAMH, OKCUIAAMH METAILJIOB,
pacTBOPUMBIMA W HEPACTBOPHUMBIMM  OCHOBAHUSIMH, COJIIMH; TIOJYyYEHHE
HEpPACTBOPUMBIX OCHOBAHHI; BBITECHEHHME OJHOIO MeETayla JPYyrUM U3
pacTBopa CoJik; UccieaoBaHue aM(pOTEPHBIX CBOWCTB TMAPOKCHIOB ATFOMUHUS
M IIMHKA

pelIeHue HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX  COCAMHEHUI»;  «DJEKTPOJUTHYECKAST  JAUCCOIMALIMIY;
«Baxxkneimme HeMeTalIbl M UX COSAWHEHMS», «BakHeHmne MeTamiabl M UX
COCITMHECHHUS

13.8

14

141

XUMHAYECKHE OSKCIICPUMEHTHI, WLIIOCTPUPYIOIINE MPU3HAKH TPOTECKAHUS
peaknuii MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEAKIMU Ha MPHUCYTCTBYIOIIHE B
BOJHBIX PAacTBOpax HMOHBI: XJOpUA-, OpOMHUI-, UOAMI-, CyibdaT-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIAPOKCUI-HOHBI, KATHOHBI aMMOHUS, MarHus,
KaJIbIIMS, AIFOMUHUS, Jkele3a (2+) u skenesa (3+), meau (2+), nuHKa

YmMmenue:

MNpCACTABIATE PE3YyJIbTAThl SKCIICPUMCHTA B (i)OpMC BbIBOAOB, H10Ka3aTcCJIbCTB,
Fpaq)I/IKOB u Ta6J'II/II_[ H BbBIABJIATH OMIIMPHYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKIAY PCaAJIbHO Ha6J'II-O,Z[aeMI>IMI/I XUMHNYCCKHNMH
ABJICHUAMHA MW IMponecCaMu, IMPOUCXOAAIIMMU B MAKpPO- W MUKPOMHUPCE,
OOBACHATH IMPUYXUHBI MHOFOO6pa3I/IH BCIICCTB



INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

IK3AMEHE I10 XUMHNHU
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 [TepBoHayaIbHBIE XUMUYECKUE MTOHSATUS
1.1 YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMUUYECKHUX 371€MEHTOB. [IpOCThIE 1 CI0KHbBIE BELIECTBA.
1.3 Xumuyeckasi hpopmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEeMEHTOB. CTENeHb OKUCICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHasl Macca. OTHOCUTENbHAsA MOJIEKYIsIpHas Macca. MaccoBast 1071
' XHMHYECKOI'0 3JIEMCHTA B COCAUHCHUU
L5 KomnuectBo BemectBa. Monb. Monsipaasi Macca. Mossipablii 00bEM ra3oB. B3auMoCBsI3p KOJMYECTBA, MAacChl M YHUCIA
' CTPYKTYPHBIX €IUHUI] BELLIECTBA
16 ®u3nuecKue 1 XUMUYECKUE SIBJICHUS. XUMHUUYECKasi peaklus U €€ MPU3HaKU. 3aKOH COXPaHEHHsI MacChl BEIIECTB. X UMUUYECKUE
' ypaBHEHUS
2 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema xumnueckux 3meMenToB /.M. Menneneesa. CTpoeHrue aToMOB
91 Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux dneMeHToB J[.M. MenneneeBa. Ilepuonsl u rpynimsl.
' DU3NYECKUI CMBICIT OPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA
95 Crtpoenue atomoB. CoctaB aTOMHBIX snep. M3oronbl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB HepBbIX 20
' XUMHYECKUX 31eMeHTOB llepuoanueckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XMMHUYECKUX AJIEMEHTOB MEPBHIX TPEX MEPUOMOB, KaIHs, Kalblus (paanyca aTOMOB,
2.3 AJIEKTPOOTPHUIIATETHFHOCTH, METAITMIECKUX W HEMETAJUTMYECKUX CBOMCTB) M WX COCIMHEHHH B COOTBETCTBUHU C IOJIOKCHHUEM

9JICMCHTOB B HCpI/IOIlI/I‘-ICCKOI\/Il CUCTCMC U CTPOCHUECM UX aTOMOB




CTpOCHI/IC BE€IICCTBA

Xumnueckas cBa3b. KoBajgeHTHas (HOJ’IHpHaﬂ u HeHOHﬂpHaﬂ) CBA3b. :‘)J'ICKTPOOT];)I/II_[aTCJ'II)HOCTB XHUMHUYCCKUX DJJICMCHTOB.

3 Honnas cBsa3b. MeTamnueckas CB3b

32 Tumbl KpUCTAIMYECKUX pEmETOK (aTOMHAsi, HWOHHAs, METaJIMYecKas), 3aBUCHMOCTh CBOWCTB BEIIECTBAa OT THUIA
' KPUCTAIIIMYECKON PEeMIETKU U BUIa XUMUUYECKO CBSI3U
4 Baxxueiimue npencTaBuTeNId HEOPraHMYECKUX BemecTB. Hemerasuibl v ux coeAuHeHus. MeTauibl U UX COeIMHEHUs

Knaccudukanus M HOMEHKJIATypa HEOPraHUYECKUX COEAMHEHUN: OKCHIOB (cojeo0pasyrolue: OCHOBHBIC, KHUCIOTHBIE,
4.1 am(pOTepHBIC) U HECOJICOOpa3yIONIKe; OCHOBaHMM (IIEI0YN M HEPACTBOPUMBIC OCHOBAHUS); KUCIIOT (KHCIOPOACOACpKAIINE 1
OeCKUCIOPOAHBIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJICH (CPEIHUX U KHCIIBIX)

42 Ou3nyuecKkrue ¥ XMMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/A, XJIOpa, KUCIOpoaa, cepsl, a3ora, gocdopa,
' yriaepojaa, KpeMHUs

43 Ou3nyecKue U XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTUS, HATPUS, Kalus, MarHus U KaJblUs, aJlOMUHUS,
' xKelesza. DIEKTPOXUMUYECKUM psijl HallPsSHKEHUH METallJIoB

4.4 duznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COETMHEHUIN HEMETANIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOAA, aMMHUaKa

A5 duznyeckue U XUMHYECKUE cBoicTBa okcuoB Hemetaiwios: cepol (1V, VI), azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll,
' V), kpemuus(1V). TTonyueHne OKCHIOB HEMETAILIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MeTawioB |A-IA rpymm, ruaka, mequ(ll) u sxesesa(ll, 11). TTonydeHne okCHI0B METAIIIOB

47 XUMHUYECKHE CBOWCTBA OCHOBAaHMW M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMepe THAPOKCHIOB ATIOMHHUS, JKeJe3a, IIMHKA).
' [Tony4yenue ocHOBaHUM M aM(pOTEPHBIX THIPOKCH]IOB

48 OO0mue XMMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOAOPOAHOH, CEpOBOJOPOJHOM, CEPHHUCTOM, CEpHOM, a30THOH, (ochopHOH,
' KPEMHUEBOM, yroibHOM. OcoOble XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM cepHON U a30THOM KucioT. [lonydyenue kucnor

4.9 OO0me xuMHYECKHe CBOMCTBA cpenHux conet. [lomyuenue coneit

4.10 [Tomydyenue, coOupanue, pacro3HaBaHHue BOJOPO/Ia, KUCIOPO/a, aMMHaKa, YIJIEKHUCIIOTo ra3a B JJabopaTopuu




411 [Tony4yeHne aMmMuaka, cepHOM M a30THOM KHCIIOT B IPOMBINUIEHHOCTH. OO01ue crnocoOb! MOITy4eHUs] METAIIJIOB
412 ['eneTnueckas cBs3b MEXAY KJIaCCAMHU HEOPraHMUYECKUX COCJUHEHUIN
5 XUMHUYECKUE peaKiu
- Knaccugukanus XuMruueckux peakuuii o pa3IMyHbIM IPU3HAKAM: 10 YMCIIY ¥ COCTAaBY Y4YaCTBYIOIUX B PEAKIIUU BEILECTB, 110
' TETIIOBOMY 3P HEKTY, 0 U3MEHEHHUIO CTETICHEH OKMCIICHUS] XUMHUECKUX JIEMEHTOB
5 5 TermnoBoit 3ddekr XuMUYEeCcKOll peakiuu, TEPMOXHMHUYECKHE YpaBHEHHsS. OK30- W JHIOTEPMUYECKHE pPEaKLUH.
' TepMoxuMHUECKUE ypaBHEHHUS
- OKHCIUTENHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEN U BoccTaHOBUTENU. [lpoliecchl OKMCIEHHMS M BOCCTAHOBJICHUS.
' OJEeKTPOHHBIN OalaHC OKUCIUTEIbHOBOCCTAHOBUTEIIBHOM peakiuu
= Teopust 3meKTpoAUTHYECKON auccouuanyy. KaTHOHBI, aHHOHBL. DJEKTPOJIMTHI M HEMEKTPOiIUThl. CuibHbIE M cialble
' A51eKTposIuThl. CTEneHb AUCCOLUAINU
- Peaknmu nonHoro oOMeHa. YClOBUS MPOTEKAaHHUsI PEaKIUH MOHHOTO OOMEHA, TMOJHBIE U COKPAalIEHHBIE MOHHBIC YPaBHEHHS
' peakuuii
6 XuMUS U OKpY’Karolas cpesa
6.1 BemecTBa 1 MaTepuansl B IOBCEAHEBHOM XM3HU 4Ye€JIOBEKa. be3onacHoe MCIOIb30BaHUE BELIECTB U XMMUYECKUX PEAKIUIl B
' naboparopuu u ObITy. IlepBast moMoIb TPU XMMHUUECKUX 0XKOTaX U OTPABICHUSIX
XUMHUECKOE 3arpsi3HEHHE OKpYsKarollel cpeibl (KMCIOTHBIE JOXK/IH, 3arpsI3HEHUE MTOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €T0
6.2 npenotBpamienus l[lpenensnas nomyctumasi koureHTpamus BemecTB (IIJIK). Ponp Xumum B pelieHWH 3KOJIOTHYECKUX
npobiem. YcuiaeHue napHUKoBoro 3¢ dekra, pazpyieHue 030HOBOTO CII0s
[Tpumenenue cepsl, azoTa, pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUH B OBITY, MEIUIIUHE, TPOMBIITICHHOCTH U CEIbCKOM
6.3 xo3siiicTBe. [IpuMeHeHHe MeTalloB M CIUIaBOB (CTajb, YYTyH, AIOPATIOMUHUNA, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coeauHeHuil. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOPPO3UU
6.4 [IpupoaHble HCTOYHUKH YTIIEBOJOPOJOB (Yroyb, MPUPOIHBINA ra3, He(Th), MPOAYKTHl UX MepepaboTKu (OEH3MH), UX pOJb B




6I>ITy W IPOMBIIIJIICHHOCTH

HepBOHa‘IaJ'IBHBIe MIOHATHS 00 OPraHUYCCKUX BEHICCTBAX KaK O COCAMHCHHUAX YIiiepoaa (MeTaH, 9TaH, 3TUJICH, al€THUJICH, 3TaHOJI,

6.5 TIIMIEPHH, YKCYCHas Kuciora). [ToHsaTHe 0 OMOIOTMYECKH BaKHBIX BEIIECTBAX: KHUpaX, OeNIKaX, YIIeBOIaX — U UX POJIU B KU3HH
YeJIoBeKa
7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocsemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. 'abpuensu O. C., Bocko6oiinukona H. I1., Slmykosa A. B. Hactonphas
KHHUTa yauTess. XuMmus. 8 ki1.: Metoaudeckoe nocodue. - M.: [Ipoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OINBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 8 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensina
«Xumusy. 9 xkinacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosnorudeckue kaptol K yueoHuky O. C. I'abpuensana « Xumus.
8 kyacey : metoauyeckoe nocobdue / JI. M. Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosorndeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.

9 knacey : Mmerogudeckoe rmocooue / JI. . AcanoBa. — M. : Jlpoda, 2018



7. Xumusi. 8 ki1.: KouTpoabsHbie U mpoBepouHbie padoThl kK yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. N'abpuensn, I1. H. bepeskun, A. A. YakoBa

u ap. - M.: llpoda, 2022. nanHbie

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMHUN

http://him.1september.ru Equnas xomekius LIOP: IIpeameTHas KoUIeKIys
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
skcnepuMeHThl: xumus. Komnekuust Poccuiickoro o0meo0pa3oBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Becepoccuiickast oumIiaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckast XuMUs: 3JCKTPOHHBIA YU4eOHUK ISt
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN Y4COHUK
http://www hemi.nsu.ru OTKpeITHIA KOJLISIK: XUMUS
http://www.chemistry.ru JluctaniimoHHas oJIMMITHAA IO XUMUH:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOCKT
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