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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00ILIEro 00pa3oBaHMsI COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHMsS OCHOBHON 00pa3oBaTeiIbHOM IPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBe (eaepanbHOI
paboueil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMU NPENoJaBaHus yueOHOTO IpeaMera
«Xumusi» B 00pa3zoBaTeIbHbIX opraHu3anusax Poccutickont deaepanum.

IIporpamma 1o XuMuM JIa€T NpEACTaBICHHE O LENAX, oOwel cTpaTeruu oO0ydeHus,
BOCIIUTaHUsI U Pa3BUTUS OOYYAIOUIMXCS CpEICTBAMM Y4eOHOro NpEeIMeTa, YCTAHABJIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEIyCMaTPUBAET pacIpe/ieieHue ero Mo KjiaccaM H
CTPYKTYpPUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOrpaMMbl 10 XUMHUH, ONPEAEIAET KOJTNUECTBEHHbIE
U KAuyeCTBEHHbIE XapaKTEPUCTHUKU COJAEP)KAHUS, PEKOMEHAYEMYIO0 I0CIIE0BaTEIbHOCTh
M3YyYEHHS] XUMHUH C YYETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOro
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00yYaroImuxcsi, ONpeaessieT BO3MOKHOCTH IIpeIMeTa JUIst
peasinzauuu TpeOOBaHUM K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTeIbHOW MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00LIero 00pa3oBaHus, a TAKKe TPeOOBaHUI K pe3ysbTaTaM 00y4eHUs] XUMUHU
Ha YypOBHE LeJed M3ydeHHs TMpeAMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABaTEJIbHON
JESITeTBHOCTH 00YJarOIIETr0Cs 10 OCBOSHHIO Y4€OHOTO COJICPKAHMUS.

3HaHWEe XUMUH CITY)KUT OCHOBOH 7151 (JOPMHUPOBAHUS MUPOBO33PEHUS 00yUArOIIErocsi, €ro
MPEJCTABICHUN O MAaTepUAIbHOM €AMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IIPEICTAaBICHHS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 3BOJIIOIMM BELIECTB B MIPUPOAE, O MYTIX
pemieHust TI00albHBIX MpoOJeM YCTOHYMBOIO pPAa3BUTHUS UEJNOBEYECTBA —  CHIPbEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPO0JIeM 3ApaBOOXPAHEHUS.

N3yuenune xumun:

CIOCOOCTBYET peaju3allii BO3MOXKHOCTEH Uil CaMOpa3BUTUS H  (OPMHPOBAHUS
KYJIbTYpPbI IMYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHHE MBIIIJIEHHUS U TBOPUYECKUX CIOCOOHOCTEN 0Oydaromumxcs,
HaBbIKOB  HMX  CaMOCTOSITENIbHOM  y4yeOHOM  JAEATENbHOCTH,  JKCHEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOJUMBIX Kak B TIOBCEJIHEBHOM JKM3HHM, TaKk M B
po¢ecCUOHATILHOMN 1eATeNbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAyyHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3TJIsla HA €IUHCTBO MPUPOIBI U YEJIOBEKA, SIBISETCSI OTBETCTBEHHBIM 3TAalioM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYaroLINXCS;

CocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOLIEHHS K €CTeCTBEHHO-HAYYHBIM
3HaHUSM, K TMPHUpOJIE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B HKOJOrHMUecKoe 0Opa3oBaHHE
oOydJaronmxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00€CledyMBaroOTCs crenuuKoN coaep kaHus
y4eOHOro MpeaMeTa, KOTOpBIM SBISETCS NEeAarornyeckd aJanTHPOBAHHBIM  OTPAKEHUEM
0a30BOif HAYKH XUMHHU Ha ONpPEIEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0ILEro o0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCS CUCTEMBbI NTEPBOHAYAIBHBIX TMOHATHH XMMUU, OCHOB HEOPraHWUYECKONH XUMUH U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMbIX MOHITHH OpraHUYeCKON XUMHUH.

CtpykTypa coaep:kaHUsl NMPOTrpaMMbI MO XMUMHHM c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOIO
noaxona k €€ msydeHuro. CoaepskaHUE CKIIAIBIBAETCS M3 CHUCTEMBI MOHATUNH O XMMHUYECKOM
AJIEMEHTE U BELIECTBE U CHUCTEMBI MOHATUN O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OPraHM30BaHBI 10 MPUHIUIY MOCIJIEI0BATEIbHOIO PAa3BUTUSl 3HAHU HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUs O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3U;

— IPEJCTaBICHUN 00 3JIEKTPOIUTUYECKOM TUCCOLMALMY BEIIECTB B pAaCTBOPaX.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIMPHYECKH IIOJYyYEHHBIX U
OCMBICIICHHBIX (aKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JpYyromy,
BBITIONHSSL (DYHKIIUU OOBSCHEHHS M MPOTHO3UPOBAHUS CBOKMCTB, CTPOCHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHS U MOJyUYECHUS N3y4aeMbIX BEIICCTB.

OcBoeHHe MNpOrpaMMbl MO XHMHU CHOCOOCTBYET (OPMHUPOBAHHUIO MPEICTABICHUS O
XUMHUYECKOM COCTaBJISIOIICH HAYyYHOM KApTUHBI MHUpa B JIOTMKE €€ CHCTEMHOM NIPHUPOIbI,
LIEHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJ/IaM N03HaHUs B Hayke. M3yuenne Xxumuu
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUN M3 paHee U3yYEHHBIX YUCOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosorus. 5—7 kinaccb» u «Pu3nka. 7 KiIacc.

[Ipu n3ydyeHun XMMUU IPOUCXOAUT POPMUPOBAHUE 3HAHUI OCHOB XMMHUUYECKOW HAYKU Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON JEATCIILHOCTH YeJIOBEKA U KaK OIHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpPHI. 3ajJada y4eOHOTO IpeaMeTa COCTOUMT B (JOPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHHA — Ba)KHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JOCTYNMHBIX OOOOIIEHWI MHMPOBO33PEHUECKOrO XapakTepa, s3blka HayKH, B
MPUOOIICHNN K HAYyYHBIM METOaM ITO3HAHUS [TPU H3yYSHUH BEIISCTB U XMMHUECKUX PEaKIni, B
(GbopMHUpPOBaHMHM ¥ PA3BUTHUU IIO3HABATEIBHBIX YMCHHA W WX MPUMCHCHHH B Y4eOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEeIOBATENbCKON JESTEIbHOCTH, OCBOCHHH MPaBUJI OE€30MacCHOTO
oOpallleHus C BeIECTBAMU B TIOBCETHEBHOM KU3HHU.

[Ipyn u3ydyeHun XUMUU HA YpPOBHE OCHOBHOTrO 00IIEro 0Opa3oBaHHUs Ba)XHOE 3HAYEHUE
MPUOOPETN TaKUE 1IN, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO PEIICHUM, CIIOCOOHOW aganTHPOBAThC K
OBICTPO MEHSIFOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTH4YecKoe MPUOOIIEHHE OO0YyJaromuxcs K
CaMOCTOATENIbHOM  TIO3HABATEIIbHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  ITO3HaHWI,
(hOpMUPYIOIIUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH,

— ofecrieueHue YCJIOBHM, CIMOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYAIOIIMMIUCS OIBITa
pa3HoOOpa3HON AEATeTbHOCTH, TMO3HAHMUS W CAMOIO3HAHUS, KIIFOUEBHIX HABBIKOB (KIFOUYEBBIX
KOMITETECHIIHH ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE VISl Pa3IMYHBIX BHJIOB JEATEILHOCTH;

— ¢opmupoBanue o0mel GYHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
quclie YMEHHH OOBSCHATh W OICHUBATh SBICHHS OKPY)KAIOIIETO MHpA, UCHONB3YS 3HAHUS U
OTBIT, TOJYYCHHbIE TPU M3YUYEHUH XHMHH, TPUMEHATh WX TMPU pelIeHHH MnpodieM B
ITOBCETHEBHOM KU3HU U TPYIOBOM E€ATEIBHOCTH;

— ¢opMHpOBaHUE y 00YUAIOMIUXCS TYMAaHUCTUYECKUX OTHOIIEHUW, TTOHUMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHWHA A1 BBIPAOOTKM SKOJOTUYECKH IEJIeCOO00pa3HOro TMOBEIEHUs B OBITY U
TPYJIOBOM JEATENBHOCTH B LIENSAX COXPAHEHMSI CBOErO 370POBbS M OKPYKAIOIIEH MPUPOAHOU
Cpenbl;

— pa3BUTHE MOTUBAIUU K 00YyUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEUYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouiis ¥ HAMPaBJICHHOCTH JTaTbHEUIIIEro o0yueHusl.



OOmiee yuciio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanus, coctaBisieT 136 gacoB: B 8 kiracce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYeCKHE TIOHATHSA

[Ipenmer xumuu. Poib XMMUM B KHW3HM Ye€JIOBEKa. XHMHUS B CUCTeME HayK. Tena u
BenlectBa. dusnueckue CBOMCTBAa BelIECTB. ArperaTHoe cocTosHue BemlecTB. [lonstue o
MeTo/ax Mo3HaHus B XUMUU. YucTtoie BeniecTBa U cmecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI U MOJEKYNIbl. XHUMHYECKHE HJIeMEeHThl. CHMBOJB XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie 1 crokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass ¢opmysa. BaneHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.  3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJICKYJISIpHAs
Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTa B COeIMHEHUU.

KommuectBo BemectBa. Monbs. MonsipHas macca. B3aMMOCBSI3b KOJIMYECTBA, MAacChl U
qHclia CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel o ¢popmynaM XUMHUECKUX COSTUHEHUN.

Ousnyeckue M XUMHYECKHE SIBIICHUS. XHUMHUYECKas peakiuss ¥ e€ Npu3HaKku. 3aKOoH
COXPAaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukanms XuMUYeCKuX peakiui
(coenuHeHus1, pa3ioKEHUS, 3aMEIICHHs], OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyI0#, mpaBuiamMu paboOThl B JIaOOpaTOpUU M MpuéMamMu
oOpartieHusi ¢ n1abopaTopHbIM 000OpYyAOBaHHWEM, U3YyUYEHHE U OINUCaHuEe (U3NYECKUX CBONCTB
00pa3Ii0B HEOPraHWYECKUX BEUIECTB, HaOM0ieHne (pr3nUecKux (TIaBIeHHe BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIICHHE M KOHJICHCAIUsl BOJbI) U XUMHUUECKHX (TOPEHUE CBEUH,
MIPOKaJIMBaHNWE MEJHOM MPOBOJIOKH, B3aUMOJIEUCTBUE MeNa C KUCIOTOM) sSBIIEHUH, Ha0II0ieHe
U ONHCAaHWE TPU3HAKOB TPOTEKAHUS XUMHYECKHX peakuuid (pa3lokeHue caxapa,
B3aMMO/ICHCTBIE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3auMojieiicTBHe »enme3a ¢ pactBopom comu meau (1), m3ydenue crmoco6oB
paszienieHuss CMECeil: C TOMOINbI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, IUCTUIUIALIMS,
xpomatorpadusi, TpOBENECHHE OYHMCTKH TOBAapEHHON COJHM, HAOMIOJEHUE U  OIMHCaHUe
pe3yiabTaTOB MPOBEJIEHUS ONbITA, WJUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUsT MAacChl, CO3/1aHUE
MO/IeJIel MOJIEKYT (IIapOCTEePKHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BelIECTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. KHCIOpoa — 3JIEMEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3ndeckue 1 XuMUIECKHe CBONCTBA (PEaKkIuu TOpeHus).
Oxcunpl. Ilpumenenue xkucinopoga. CrnocoObl MONMy4eHHsS KHCIOpoAa B JadopaTopuu U
npoMbliieHHocTH. KpyroBopot kucinopoga B npupozae. O30H — auioTponHas MOAHQHUKAIUSL
KHCIIOpO/1a.

TemnmoBoit 3¢hdekT XuUMUYEecKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHJOTEpPMUUYECKHE peakiuu. TOMIMBO: Yroib W METaH. 3arps3HEHUE BO3/lyXa, YCUJIEHUE
napHUKOBOro 3¢ dexTa, pazpylieHre 030HOBOIO CIIOS.

Bogopon — nsnmemeHT M mpocroe BemecTBo. HaxoxaeHue Boaopoia B - IPHUPOIE,
¢bu3nyeckre 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyyeHusi. KucioTel u comu.



MounsipHbIii 006EM Ta30B. Pac4€Thl MO0 XUMHYECKUM ypaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Boma kak pactBopurtenb. PactBophl. HacwilieHHblE U
HEHACBIIICHHbIE PacTBOpPbL. PacTBOpMMOCTH BemiecTB B BoAe. MaccoBas 10 BeLIECTBA B
pactBope. XuUMHYEeCKUEe CBOMCTBA BOJbl. OcHOBaHUs. Poyib pacTBOPOB B MPHUPOAEC M B >KU3HU
yenoBeka. KpyroBopoT BoJbI B mpupoje. 3arps3HeHue NpupoaHbix Boja. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuil. Oxcunabl. Krnaccudukamusi OKCHIOB:
coneoOpasymomire (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyomue. Homenknatypa
okcu10B. OU3nueckrue U XUMUYECKHE CBOMCTBA OKCUIO0B. [TomydueHue okCuaoB.

OcnoBanust. Kmaccudukamust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIC OCHOBAHHSL.
Homenkiarypa ocHoBaHuii. Pu3ndecKkMe M XMMHYECKHME CBOMCTBA OCHOBaHuU. Ilomyduenue
OCHOBAHHII.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @uzndeckue U XUMHUYECKUE
cBoiicTBa kucioT. Pan akrusHoctu metaiioB H. H. bekerosa. [lonydyenue kucmuor.

Conu. Homenkinarypa coneil. ®dusznueckue U XuMU4eckue cBoicTBa coseil. [lonydenune
COJIEH.

['enernueckas cBs3b MEXKIYy KJIIACCAMU HEOPraHUYECKUX COCITMHEHUM.

Xumuueckuit Ixcnepumenm:

KaueCTBEHHOE OMpE/CIICHUEe COAEPKaHUs KUCIOpoAa B BO3AyXe, MOIyYeHHEe, COOMpaHue,
pacrmo3HaBaHHEe M HW3YyYE€HHE CBOWCTB KHCIIOpOAA, HAOMIOACHHE B3aWMOJICHCTBHUS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHHUSI W MPEKpaIlleHUus] TopeHus (1oxkapa), 03HaKOMJIEHHUE C
oOpa3laMu OKCHJOB H OIMCAaHUE WX CBOWCTB, IOJYYCHHE, COOHMpaHUE, paclo3HABaHUE U
W3y4eHHE CBOWCTB BOJOpoaa (ropeHue), B3aumojeiicTBue Bomopoaa ¢ okcuaom wmemu (1)
(BO3MOKHO HCITIOJIb30BaHUE BUIEOMATEPHUAIOB), HAOMOJeHHE 00pa3lloB BEIIECTB KOJIMYECTBOM
1 momnb, uccnegoBanue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAcCOBOM JI0JIEM PAacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBIE BOABI C MeTa/llaMd (HATpHEM U KaiblFieM) (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHAIIOB), UCCIENOBaHHEe 00pa3ll0oB HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KIACCOB,
HaOJII0JIeHHe M3MEHEHHS OKPAaCKM HMHAMKATOPOB B PAcCTBOpPAX KUCIOT U IIEJIOYEH, M3ydeHUe
B3auMojieiictBus okcuga mend (I1) ¢ pacTBOpoMm cepHOM KHCIIOTBI, KHCIOT C MeETaIaMH,
peakuuii HEUTpaau3aluu, IOJIYyYEHHE HEpPaCTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJlIa IPYTUM U3 pacTBOpPaA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COEIUHEHUIN.

IMepuoauveckuii 3akoH u Ilepuoauyeckass cucrema xumudeckux zjiemenros /I, H.
MenpeneeBa. Ctpoenne aToMoB. XuMudeckasi CBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KIacCU(PHUKAIMM XUMHUYECKUX OdyeMeHTOB. [lonsatue o rTpymmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMEIbHBIE METAJUIbI, TaJOTeHbI, MHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpPBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI M TUIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepumommueckas cucrema xumuyeckux dieMmeHtoB /[ U
MenneneeBa. KopoTkomepuonnas u anmuHHOmepuonaHas ¢opMbl [lepuonnyeckoil cucTEeMBI
xumuueckux snemeHTtoB J[. M. MenpaeneeBa. Ilepumoasl u rpynmbl. POU3HYECKHI CMBICIT
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYMIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Onektponsl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB TepBbix 20 XuMuyeckux dnneMeHToB [leproaudeckoil CHCTeMbI



. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOTO DJIEMEHTa II0 €ro IMOJOXKEHUIO B
[Tepuonuueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PAaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAINIMYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIIAaM U IIEPUOAAM.

3nauenue Ilepuonnueckoro 3akona u [lepuoauyeckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. J1. 1. MenneneeB — yd€HbIN U IpaXk1aHVH.

XuMuyeckass  CBA3b. KoBasienTHass  (mosisipHass ¥ HEHOJsIpHast) CBS3b.
ONEeKTPOOTPULIATEIIBHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHast CBSI3b.

Crenenp  oxucieHusa. OKHCIUTEIBHO-BOCCTAHOBHUTENbHBIE  peakuuu.  [Ipomeccel
OKHCJICHUS ¥ BOCCTaHOBJICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3Yy4YeHHE 00pa3loB BEIIECTB METAJUIOB M HEMETA/IOB, B3aUMOJEHCTBUE TUAPOKCUAA
LIMHKA C pacTBOpPaMU KUCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3I0KEHHS, COETUHEHNUS).

Mesicnpeomemnbwie ceaszu

Peanuszanus MeXNpeaAMETHBIX CBA3€H NpU M3YYEHUU XUMHH B 8 KIIacCe OCYLIECTBIISIETCS
yepe3 MHCIOIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHM, TaKk U  IOHATHUH,
SIBJIIOILMXCS] CHCTEMHBIMU JIJIS1 OTAEJIBbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTeCTBEHHO-HAyYHBbIC TOHSATHS: HAy4HbBIH (DakT, THIIOTE3a, TEOpHUs, 3aKOH,
aHamM3, CHHTE3,  Kiaccu(UKauus,  NEepUOTUIHOCTS, Ha0Jt01eHue, AKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBJICHUE.

@dusuka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWJ, H30TOIBbI,
PallMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUM 3apsj], BEIIEeCTBO, Telo, O0bEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pU3MuUecKue BEIMYWHBI, €AMHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIle.

buonorus: potocunres, apixanue, Guocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOAbI, IOJIE3HbIE
HCKOIAaeMbl€, TOILJIMBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XuMHYecKasi peakus

[lepnonnueckuit 3akoH. Ilepmogmueckas cucrema XuMHYecKux odinemeHToB [J[. U
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHMUYECKHUX
JJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalWs, KaJbLIUA M MX COCAMHEHHH B COOTBETCTBHM C
II0JIO’KEHHUEM 2JIeMEHTOB B [leproandeckoli cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHJbl XUMUYECKOW CBA3M. THIBI KPUCTANIMYECKHX PELIETOK,
3aBHCHMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PpEmETKHM U BUAA XUMHYECKOU
CBSI3H.

Knaccuukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BelIecTB. XHMHMUYECKHE CBOICTBa
BEIIECTB, OTHOCSIIMXCSA K Pa3iIMYHBbIM KJAcCaM HEOPraHMYECKHX COEIMHEHUH, FE€HEeTHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XxuMu4eckux peakuui Mo pa3uyHbIM MpU3HAKaM (110 YHCIy M COCTaBy
Y4acTBYIOUIMX B pEaklUHUU BELIECTB, MO TEIUIOBOMY 3((exTy, Mo H3MEHEHUIO CTeleHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, IO OOpaTHMMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- U
9HAOTEPMHUUYECKNE PEAKIIMH, TEPMOXUMHUECKHUE YPABHEHUSI.

[TonsiTe o ckopocTy xumuueckoil peakuuu. [lonstre 06 0OpaTUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusx. [IoHsTHe 0 TOMOTE€HHBIX U reTeporeHHbIX peakuusx. [lonsTtue o



karanuse. IloHatme o XxumudeckoM paBHOBecuu. DakToOpbl, BIMAKOIIAE HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTEIIbHBIE  pEaKLUH, 3JICKTPOHHbIM OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPAaBHEHUN OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKIuii ¢ UCTIOIF30BAaHUEM METO/A AIIEKTPOHHOTO OajaHca.

Teopust 27IEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHn3M Juccoluanuu BEIECTB C Pa3IMYHBIMU BUAAMH XHMHUYECKOM CBSA3H.
Crenenp qucconnanuu. CUIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHA, MOJHBIC U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE
IPEJCTaBICHUNA 00 S3JIEKTPOJIMTHYECKOW nauccoumanuu. KauecTBeHHbIE peaklUM Ha HOHBI.
[TonsiTue o ruaponan3e Coseu.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEIISIMH KPUCTAJUIMYECKMX PEIIETOK HEOPraHMYECKHX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura ¥ anmasa), CIOXKHBIX BEMIECTB (XJIOpUAA HATpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTM XHMHUYECKOW PEAKIMH OT BO3JCHCTBUS pa3IMYHbIX
(akTOpOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEHIECTB, MpOIecca IHCCOIHMALNT
KHUCJIOT, Iuenoded W cosell (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTepuajoB), IPOBEICHUE
OIBITOB, WJIIIOCTPUPYIOIIUX IPU3HAKU MPOTEKaHHWs peakuuid MOHHOro oOMeHa (oOpa3zoBaHME
OocaJKa, BbIJEJIEHWE Tra3a, o00pa3oBaHUE BOJbl), ONbBITOB, WLIIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIMA (TOpeHue, peakiuu pPas3jIoKEeHUs, COCAUHEHMS),
pacrno3HaBaHUE€ HEOPraHMYECKMX BEILECTB C IIOMOLIbI0 KAYECTBEHHBIX DPEAKIMl Ha WOHBI,
pellIeHNE PKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl U MX coeIUHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHHMe M (PU3NYECKHE CBOWCTBAa IMPOCTHIX BELIECTB — TaJIOT€HOB.
XuUMHYecKHe CBOMCTBAa Ha IMpUMEpe XJopa (B3auMOJEHCTBUME C MeTalslaMH, HEMeTallaMu,
menoyamu).  Xnopoogopoa. CoisiHas —KHCIOTa, XHMMHUYECKHE CBOICTBa, MOJy4YeHHE,
npuMeHeHue. JleificTBre Xaopa U XJI0pOBOJOPO/ia Ha OpraHU3M 4elloBeKa. BaykHelmme Xa0puabl
U UX HaXO0XJECHHUE B IPUPO/IE.

Obmiass xapakrtepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA NMPOCTHIX BELIECTB —
KHUCJIOPOAa M cepbl. AJJIOTPONHBIE MOAU(DUKAIIMK KUCIOPOAA U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOJIOpPOA, CTpOeHHE, (pu3nueckue UM XUMHUYECKHe cBoicTBa. OKCHIBI Cepbl Kak
MPEICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (PU3MUYECKHEe U XMMHUYECKHE CBOMCTBA
(obmume Kak mpencTaBUTENsl Kiacca KHUCIOT U CHeHU(pHUYEecKHe). XUMUYECKHE PpEeaKlUH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CIOco0a MOJydyeHHs] CepHOM KUCIOoThl. [IpumeneHue
cepHOi KUCIOTHL. COJIM CepHOI KUCIOThI, KauyeCTBEHHAs! peakiys Ha cyib(ar-uoH. Haxoxnenue
ceppl M €€ COECOIWHEHHH B TMpUpOJAE. XHUMHUYECKOE 3arpsi3HEHHE OKpPYXKaroLEHd Cpebl
COETMHEHUSIMHU Ccephl (KUCIOTHBIE IO, 3arpsi3HEHUE BO3/yXa M BOJOEMOB), CIIOCOOBI €ro
MIpeIOTBPALCHHUSI.

OOmast xapakTepucTuka 3yeMeHTOB VA-Tpynmnbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, paclpoCTpaHeHHE B TMpHpoJe, (U3NYecKHe U
XxumHuueckue cporictBa. Kpyrosopor azora B nmpupojie. AMMUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, MostyueHue u npuMeHeHne. Conu aMMOHHUS, UX (PU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ IOIy4YEeHHE,



¢u3mvecKkue W XUMHUYECKHE CBOMCTBAa (00mME Kak TMpeACTaBUTENS Kiacca KHCIOT |
cneuu¢puyeckue). Vcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSA B KadeCTBE MHHEPAJIbHBIX
ynoOpeHuil. XuMHU4ecKoe 3arpsi3HeHHE OKPYKaIoLIeld Cpeibl COeAMHEHUS MM a30Ta (KUCIOTHbIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amuoTpomHble MoAU(UKAIIN
docopa, dpuznyeckne n xumuueckue cpoiictea. Okeun docdopa (V) u docdopnas xucnora,
¢usnyeckue M XUMHUYECKHE CBOICTBa, mnoiydeHue. Mcmonp3oBanue ¢(ocdaroB B KauecTse
MUHEPAJIbHBIX Y100pEHUH.

O6mas xapakrepucTuka 3JeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTENIEHU OKUCIEHUs. YTJIEepoll, aJulIOTPOIIHbIE MOAM(UKALINY, PAaCIPOCTPAaHEHHE B
npupoje, pu3ndecKkrue u XMMHIECKHe cBoiicTBa. AncopOius. KpyroBopor yriieposa B mpupo/ie.
Oxcunpl yraepona, ux (GpU3N4YecKue U XUMHUYECKUE CBOMCTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBI,
[IOJIyYeHHE U IIPUMEHEHHEe. DKOJIOornyeckue npolseMsl, CBA3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUNoTe3a I00aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIM 3PQeKT. YronbHas KUCIOTa U €€
cond, WX (HU3MUECKME M XMMHUYECKHE CBOWCTBA, IMOJIyueHHE M TNpHUMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHaT-woHBL.  Mcmonp3oBanume KapOOHaToB B OBITY,  MEAMIMHE,
IIPOMBIIIJICHHOCTH U CEJIbCKOM XO3AHCTBE.

[lepBoHauyaibHBIE MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCIMHEHMSX YIiepoja
(MeraH, O3TaH, JTWJEH, AalleTUJIEH, J3TaHOJ, I[JMIEPUH, YKCycHass kucinora). IlpuponHsie
HUCTOYHUKU YIJIEBOAOPOJOB (yrojb, MPUPOAHBIA ra3, He(pTh), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [ToHATHE 0 OMOIOrHMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oesikax, YrieBoJaXx — M HMX pOJIM B JKU3HM 4YeJoBeKa. MaTepualbHOE €IUHCTBO
OpPTaHUYECKUX U HEOPTaHMUECKUX COCAMHEHUI.

Kpemunuii, ero ¢usnueckue M XHMHUYECKHE CBOMCTBA, IOJNyUYeHHE M NpPUMEHEHHE.
Coenunenus kpemHus B mpupoae. OOmme mnpencraBieHuss o0 okcuzpe kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKAThI, HX MCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIICHHOCTH. BakHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJO, LEeMEHT, OeToH, xene300eToH. [IpoGiembl
6€30I1aCHOT0 MCIOJIb30BaHNS CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHON KHU3HH.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISIHONW KHUCIJIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUI-MOHBI W HAONIO/IEHNE NMPU3HAKOB UX MPOTEKAHHS, OMBITHI,
oTpakarolmue (U3NYEecKue U XMMUYECKHE CBOWCTBA raJIoOT€HOB M MX COEIMHEHHMH (BO3MOXKHO
HCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C oOpa3lamMH XJOPHUAOB (TaJlOT€HHJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl M €€ COEOUHEHUSIMHU (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEpHAIOB), HaOMIOJCHUE TIpoliecca OOYIJIMBaHUS  caxapa TMOJ  JICMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3y4eHUE XMMUYECKUX CBOWCTB pa30aBIEHHOW CEpHOM
KHUCJIOTHI, POBE/IEHUE KAaueCTBEHHON peakUuu Ha cyib(aT-MOH M HaOroJeHue Npu3HaKa eé
MPOTEKAaHUs, 03HAKOMJIEHHE C (PU3NYECKUMHU CBOMcTBamMM a3oTa, (ochopa W HUX COECTUHEHHM
(BO3MOYKHO HCIOJIb30BaHUE BUAEOMaTEpraioB), oOpa3laMu a30THBIX U (HOCPOPHBIX yI0OpeHHIH,
MoJTly4yeHue, coOupaHue, paclio3HaBaHHME U M3y4eHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KayeCTBEHHBIX peakUuil Ha HOH aMMOHUS M ¢ochaT-uOH M H3ydeHHE MPU3HAKOB UX
NPOTEKaHMs, B3aMMOJEHCTBHE KOHICHTPHUPOBAHHOW a30THOM KHCIOTBHI C MEIbI0 (BO3MOXHO
HCIOJIb30BaHNE BHJIEOMATEPUANIOB), U3YUYE€HHE MOJENel KpUCTAIMYECKUX Ppem€ToK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOLECCOM ancopOlUM PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTrasa, MojiyuyeHue, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOWCTB YIVIEKHUCIOIO Tasa, NMpOBeIeHHE KauyeCTBEHHBIX peakIuil Ha KapOOHAT H
CHJIMKAT-HOHBI U N3yYEHHUE MPU3HAKOB MX MPOTEKAHUS, 03HAKOMIICHHE C MPOIYKIINEH



CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 33J1a4y Mo Teme «BakHelmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTa/uibl M UX COEUHEHUS

OOmiasi XapakTepUCTHKA XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHMM HX
nojoxxeHus B [lepuoandeckoi cucreme xuMuueckux 3yemMeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Mertaminueckass CBSI3b W MeETaUIMuecKas KpUCTaIMuecKas
peméTka. DJIEKTPOXUMUYECKUN pAJl HANpsHKEHUM MeTaioB. DU3MUEeCKHe W XUMUUYECKHE
cBoiicTBa MeTayioB. OO1ue crnocoObl noiaydeHus: MetamioB. [IoHsATHE 0 KOPpO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsle MeTasuibl: MoJa0XKeHUE B [lepuoanueckon cucreMe XuMUUECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaxoxJeHue B mpupoze. dusnyeckue U XUMHUECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COEUHEHUM.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUd M Kaiblui: mnosnoxeHue B Ilepmoanueckoit
cucreme xumuueckux 3emeHTtoB /. M. MenpeneeBa, CTpoeHHME HUX aTOMOB, HAXOXICHHUE B
npupoae. Ou3znyeckue U XUMUYECKHE CBOMCTBA MArHHWS W KaibUus. Baxueliine coequHEHUS
Kanbus (OKCUI, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumoamnueckoil cucreme xumuueckux sieMmeHtoB [l .
MeneneeBa, CTpOCHHUE aTOMa, HaXOXKJACHHE B Npupoje. Ou3nueckue 1 XUMHUYECKHUE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOHCTBA OKCHIA M TUIAPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmomnueckoin cucreme xumudeckux osnemeHToB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJAEHHE B Npupoje. Pu3nueckue 1 XMMUYECKUE CBOKCTBA
xkerne3a. Okcuapl, ruapokcuabl U conu dkeneza (1) u sxemesa (I1l), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O00pa3laMd METaJUIOB M CIUIaBOB, WX (U3HUYECKUMHU CBOWCTBAMH,
M3y4YeHUEe pe3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJB30BaHUE BHJICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KalbIUsl U HATPHUS C BOAON (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HUCCJIECOBAaHHE CBOICTB KECTKOM BOJBI, Mpollecca TOPEHHUs jKeleza B
KUCIOposie  (BO3MOXKHO  HCIIOJB30BAHHE  BHUJACOMATEpPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KaJblMs, aIFOMUHUSA, IMHKA, kene3a (II) u xenmesa
(ITI), memau (1), HaOnromeHne U omUcaHWe MPOIECCOB OKPAIIMBAHUA IJIAMEHU MOHAMU HATPUS,
Kanusl U Kajblus (BO3MOXKHO UCIOJIB30BaHUE BHIEOMATEPHANIOB), MCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS M THAPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
Teme «BaxkHelmme MeTaJlTbl U UX COCIMHEHUSI.

XuMHS U OKPY/KAKOIIAA cpea

BemectBa u mMarepuainbl B MOBCEIHEBHOM XKM3HU ueioBeKa. be3onacHoe MCronb30BaHUE
BEIIECTB M XWMHUYECKUX peakuuid B ObIiTy. [lepBas momoms MpU XUMHYECKHX OXKOTax U
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH cpebl (TpeaeibHas 0MyCcTUMAas KOHIIEHTpaIus
Bemiects, nanee — [1JIK). Ponb xumuu B pemeHnn SK0JI0THIeCKUX Mpooiem.

Xumuueckuii yJxcnepumenm:

n3ydeHne o0pasoB MaTeprasoB (CTEKIIO, CTUIABBl METAJNIOB, TIOJIMMEPHBIE MaTEPUAJIBI).

Meostcnpeomemnuwie ceéa3u



Peanuzanus MexXnpeaMETHBIX CBSI3€l MpU M3YYEHHH XUMHUH B 9 Kilacce OCyIIeCTBISETCS
yepe3 MHCIMONb30BaHME KaK OOIMIMX €CTECTBEHHO-HAyYHBIX TMOHSATHH, TaKk W  MOHSITHIA,
SIBJIIOIIMXCS] CUCTEMHBIMH JIJIS1 OTACNBbHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OOmue ecrecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbId (aKkT, TUIOTE3a, 3aKOH, TEeOopHs,
aHallM3, CHHTE3,  KJIacCcUpHUKanus, I[EePHUOJUYHOCTD, HabI0IeHue, AKCIIEPUMEHT,
MOJICTTUPOBaHUE, U3MEPEHUE, MOJICITh, SIBJICHHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MATEPUAJIBL.

Oduzuka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUW 3aps]l, MPOBOJHUKH, TMOJYIPOBOAHUKH,
TM3JICKTPUKHY, (OTODJIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEIecTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIMYECKasl pem€rka, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHUs, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdhepa, rumpochepa, MuHEpadbl, TOPHbIE MOPOJBI, IMOJIE3HBIE
HCKOIIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaTBl OCBOCHHS IPOrPAaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0OZle 00Y4YEeHUsI XMUMUHU B €IUHCTBE Y4€OHON M BOCIIUTATEIbHON JESTEIbHOCTH B
COOTBETCTBHUM C  TPAJAWLMOHHBIMA  POCCHHCKUMH  COIHOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMH, IPUHSATHIMH B OOIIECTBE NMpaBWJIAMH M HOPMAaMH TOBEICHHUS U
CIOCOOCTBYIOT MpoLIeccaM CaMOIIO3HaHMS, CAMOPA3BUTHUS U COLMAIN3ALIUN O0YUYarOIIUXCS.

JINYHOCTHBIE Ppe3yNbTaThl OTPaXarOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M pacIIMpeHHe ONbITa JEeSITeIbHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOILEHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaclleINl0, MOHMMAaHMs 3HAYEHHMs XUMHMUYECKOW HAyKM B JKU3HH COBPEMEHHOIro OOIIecTBa,
CTIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIMEH O MepeqoBhIX JOCTHKEHHUSX M OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTpOiiCTBe
MHpa U O0IIEeCTBa;

2) rpaIaHCKOr0 BOCIIMTAHMS:

NPEJCTaBICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
Y4eOHOUCCIIEIOBATEIILCKOW, TBOPYECKOW W JPYrUX BHIAX JCSTEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHON JIEATEIbHOCTH MPU BBIIIOJHEHUH y4eOHBIX, T0O3HABATENbHbBIX 3a/a4,
BBIMOJIHEHUH XHUMHUYECKHX OSKCIIEPHUMEHTOB, CO3JaHMM Y4YeOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOINM B MpoOIecce 3TOM y4eOHOH AeATeNIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEIEHHE W TOCTYNKH CBOMX TOBAapHIIEH C TO3WIWK HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHIA IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'O TIO3HAHUS:



MHPOBO33PEHUECKHE  MPEACTABICHUS O  BEHNIECTBE M  XMMHUYECKOHW  PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHUSI HAYKHM W COCTABIISIIOIIME OCHOBY JUIS
MOHUMAHMUS  CYIIHOCTH HayyHOM KapTHHBI MHpa, HPEACTaBI€HHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOABI, B3AMMOCBA34X 4EJIOBEKA ¢ IPUPOAHOU CPENod, O POIU
XUMHHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUM M0 XUMUH,
HeoOXonuMble M7 OOBSICHEHHUS HAOMI0JaeMbIX IMPOLIECCOB U SIBICHUM, I103HABATEIbHOM,
MH(POPMALIMOHHON M YNTATEIBCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMHU TEKCTaMH, CIPAaBOYHOM JIUTEPATypOMl, AOCTYINHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHMIO W IMO3HAHUIO, JI00O03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW U HUCCIIEI0OBATEIbCKOU JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJICHHOCTU M YPOBHs 00yUeHHsI B JaJIbHEHIIEM;

4) hopMHUPOBAHNS KYJILTYPBI 3/10POBb:

OCO3HaHUE IIEHHOCTH HU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3JI0pPOBBIO,
YCTaHOBKM Ha 3JI0pOBbIM 00pa3 >KW3HH, OCO3HAHUE IOCIEACTBHI W HENPUSTHE BPEIAHBIX
NpUBBIYEK (YHNOTpPEOJSEHUsI AJIKOrojis, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTU COOIIOACHUS
npaBui 0€30MAaCHOCTH TPU OOpAIICHWH C XMMHYECKMMH BEUIECTBAMHU B OBITY M pPEaNbHOM
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHYECKOMY U3YYECHUIO podeccuil U Tpyaa pa3iuyHOro poja, yBaKeHUE K
TpyLy M pe3yJbTaraMmM TPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUS
IpPEeIMETHBIX 3HaHUM 10 XHWMHH, OCO3HAHHBIM BHIOOP HWHAMBUAYAIBHONH TPaeKTOPUU
MPOJOJKEHHsSI O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccnoHalbHON AESITeTbHOCTH U
pa3BUTHs HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCS B IPOeCCHOHATIBHOI cpee;

6) 9K0JIOrHYeCKOr0 BOCTUTAHMS:

9KOJIOTMUYECKH 11eJ1eCO00pa3HOe OTHOIIEHHUE K MPUPOJIe KaK NCTOYHUKY JKU3HHM Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMsI, IOHUMaHHE LIEHHOCTH 370pPOBOro M Oe3omacHoro obOpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHUXHYECKOMY 3/I0pPOBBIO,
OCO3HaHME LIEHHOCTH COOJIIOJICHHSI MpaBMJl 0€30M1acHOTO MOBEAECHUS MIpHU paboTe C BEIECTBAMH,
a TaKKe B CUTYallUsAX, YTPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH NPHUMEHSATh 3HAHHUSA, IMOJIydaeMble NMPU U3YYEHUU XUMHUH, JUIS PpEIICHUS
3a7a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOTHON CPEOH, IS TIOBBIIIECHHS YPOBHS SKOJIOTHYECKOM
KYJIBTYpbl, OCO3HaHMS TNI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MpoOjIeM U MmyTell MX peleHus
IIOCPEACTBOM METOJI0OB XMMHH, SKOJIOTMYECKOIO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBAaTLCS UM B
[T0O3HABATEJIbHOW, KOMMYHHKAaTUBHON U COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpenMeTHBIX pPe3yJbTaTOB BBIACIAIOT 3HAUYMMBbIE ISl (OPMHUPOBAHUS
MHPOBO33pEHUs OOLIeHaYYHbIE TOHATHSA (3aKOH, TEOpHsl, IPUHIINI, TUIIOTe3a, QaKT, CUCTEMA,
npolecc, HKCIEPUMEHT U APYroe.), KOTOPbIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IpeaMeTax M Mo3BOJISIOT Ha OCHOBE 3HAHUH U3 3TUX MPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW Hay4yHOM KapTHHE MHpa, U YHUBEpCaJbHble yueOHbIe AEHCTBUS (ITO3HABATEIbHBIE,
KOMMYHHMKATHUBHBIE, PETYISTUBHbBIE), KOTOpblE OOeCleuynuBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETbHOMY ITUIAHUPOBAHMIO U OCYIIECTBICHUIO y4eOHON NesTeTbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE yUeOHbIe AeiicTBUS



Ba3zoBble Jioru4eckue AeiicTBUA:

YMEHHUS HCMOJb30BATh MPHUEMBI JIOTHYECKOTO MBIIICHUS TPH OCBOCHHUU 3HAHUIL:
pacKpblBaTh CMBICI XUMHUYECKUX TOHATUH (BBLAEIATh HX XapaKTepHblE  NPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C APYTUMHU MOHSITHSIMM), UCIOJb30BATh MOHATHUS s O0BSCHEHUS
OTHENbHBIX ()aKTOB M SBJICHUH, BHIOMPATh OCHOBAHUS M KPUTEPHM IS KIACCH(PHUKAIUU
XMMHUYECKHX BELIECTB M XMMHUUYECKHX peaKLHil, yCTaHaBIMBaTh IPUUMHHO-CJIEICTBEHHbIE CBA3U
MEXy 00bEKTaMH U3y4EeHHUs, CTPOUTH JOTMUYECKHE pacCyXICHHs (MHAYKTUBHbBIC, IeyKTUBHBIE,
I10 aHAJIOTUH), 1EATh BHIBOJIbI U 3aKJIIOUEHUS;

YMEHUE NPUMEHATh B IpOLecce MO3HAHMs MOHATUS (IIPEIMETHbIE U METaIpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJENM, MCIIOJb3yEeMble B XHMMHUH, [PEOOpPa30OBbIBATh IIMPOKO
IIPUMEHSIEMbIE B XMMHHM MOJIEIbHBIE IPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMUYeckas (GopMylna H ypaBHEHHE XHMHUYECKOH pEaKIMu — MpH peleHur y4deOHo-
[IO3HABATENbHBIX 3a7ad, C Y4ETOM OTUX MOJEIBHBIX IPEACTaBIECHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIE NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIHUM, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBA3U U
IIPOTUBOPEYUS B U3yUaEMbIX MPOLIECCAX U SIBJICHUSX.

Ba3oBble nccienoBarebcKkue 1eiCTBUA:

YMEHHUE HCMOJIb30BaTh MOCTABJIEHHbIE BOIPOCHl B KAayeCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadecTBE OCHOBBI Il (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHUIO, OPTaHU3AllMd W IMPOBEACHUIO YUYECHHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IPOIEcca, CaMOCTOSATENBHO IPOTHO3UPOBATh €0
pe3yabTar, (GOpMyIHpPOBaTh OOOOMICHWS M BBIBOJBI IO PE3YJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEI0BaHMs, COCTaBIATh OTYET O IPOJIETaHHON padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AaHAJTU3UPOBATh U UHTEPIPETUPOBATH UH(DOPMALIMIO PA3IUYHBIX BUJOB
u (opM MpeCcTaBICHMS, T0Jy4aeMYIO U3 Pa3HbIX UCTOYHUKOB (HAYy4YHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIep’KaHMsl, CIpaBO4YHbE mocoOusi, pecypchl IHTepHeTa), KpPUTHUYECKH
OLIEHUBATh IPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE IPUMEHATh Pa3IMYHbIE METOJIbI U 3alpOChl IIPU MOUCKE U 0TOOpEe MHPOpMAIUN U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMUMBIX /ISl BBIMOJIHEHUS YU€OHBIX U TIO3HABATENbHbBIX 3a/1a4
OIpeNIeIEHHOr0 THUMA, NMPHOOpETeHHEe OMbITa B OO0JIACTH MCIIOJIB30BaHHUS HMH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJOIHH, OBJaJIeHHE KyJIbTypoi aKTMBHOI'O MCIIOJIb30BaHUS PAa3TUUHBIX
MTOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMY MpEACTaBICHUS
nH(pOpPMallUd ¥ WUIIOCTPUPOBATH pPEIIAaeMble 3aJlaud HECIOXHBIMU CXEMaMH, JAUarpaMMaMu,
apyrumu Gpopmamu rpaduku U ©X KOMOUHALUAMUY;

yYMEHHE HCIOJb30BaTh U aHAJTU3UPOBATh B Ipoliecce y4eOHOW M HCCIEeN0BaTEIbCKOMN
JesITeIbHOCTH HH(POPMAIIHUIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X034UCTBA M TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroIled MPUPOIHON CPEBI.

KomMyHHUKaTHBHBbIe yHHBepcaibHble y4eOHbIe 1eiicTBUS:

YMEHHs 3aJlaBaTh BOIPOCHl (B XoJe Juaiora W (WIM) JUCKYCCHM) IO CYIIECTBY
oOcyxnaeMol TeMmbl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBINOIHEHUS
MPEUIOKEHHON 3aj1aui;

YMEHHUSI IPECTABIIATh MOJIyY€HHbIE PE3YJIbTaThl I03HABATEIBHON JESITEIbHOCTH B YCTHBIX
Y MHACbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALNIO PE3YIbTATOB BBITOJIHEHUS XUMHUUECKOTO



JKCTIepUMEHTa (J7a00paTOPHOTrO OMBITa, JaOOpaTOpHOW pPabOTHI MO HWCCIACAOBAHHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MPOCKTA);
YMEHHSI Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW MO3HABATEIHHOU U
HCCIIEIOBATENLCKON JIEATEIbHOCTH NP PEIICHWH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COIJIACOBAaHUS MO3MIMK (00CYXAEeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIMSL COBMECTHBIX JEHCTBUIL, ONpeeieHue KPUTEPUEB 110 OLIEHKE KaueCTBa
BBITIOJITHCHHOM pabOTHI U IPYTHE).
PeryasiTuBHble yHHMBEpPCcAJIbHbIE yUeOHbIE 1eiiCTBHS:
YMEHHUE CaMOCTOATEIBHO ONPENEISATh LEU AEATENbHOCTH, IIJIaHUPOBATh, OCYLLIECTBIISTD,
KOHTPOJIMPOBaTh U NpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTh, BBIOMPATH
Hanbonee HPQEeKTHBHBIE CIOCOOBI pemieHUs y4eOHBIX W IIO3HABATENBHBIX — 3ajad,
CaMOCTOATEJIBHO COCTABJIATh WIM KOPPEKTHPOBATH IMPEIJIOKEHHBIM AITOPUTM JCHCTBUU IIPU
BBITIOJTHEHUM 3aJlaHuil ¢ y4&TOM TOJy4YeHHUS HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTax —
BEILIECTBAX U PEAKIUAX, OLEHUBATh COOTBETCTBUE IOJIYYEHHOI'O Pe3yJibTara 3asiBJICHHON LM,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCJIOBUU 33JaHUH.
HNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0O0S3aTEILHOTO COJIEp/KaHuUs,
YCTaHOBJICHHOTO JaHHOW QeaepanbHON paboueil mporpaMmoi, BBIICISIFOT: OCBOCHHBIC
o0yJaroIMMUCST HAy4YHbIE 3HAHWS, YMEHHS M CHOCOObI AeWcTBUH, crnenuduyeckue s
npeaMeTHol obmactu «XHUMHs», BUABI JEATEIBHOCTH IO IMOJTYYEHHUIO HOBOTO 3HAHUS, €r0
HMHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.
K koHny o0yuenus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:
® DaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHSATUN: aTOM, MOJIEKYJIa, XUMHUYECKHUI
AJIEMEHT, TMPOCTOE BEHIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/HAsI), BaJCHTHOCTb, OTHOCHUTEJbHAs aTOMHAas W MOIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJsi XMMHUYECKOTO
JJIEMEHTAa B COEJUHEHUM, MOJSPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPHULATEILHOCTD, CTENIEHb OKUCIECHUS, XUMUYECKasl peaklusl, KilacCu(puKalus
peaKuuii: peakiui COEANHEHNUs, pEaKLUU Pa3IoKEHUs, PEAKIIUN 3aMEILCHHS, PEaKIINH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE peaKiiu, TeIIoBoi 3 ekt peakuu, 11po aToma,
AJIEKTPOHHBIA CJIOM aToMa, aroMHas OpOuUTalb, paanyCc aromMa, XUMHUYECKas CBS3b,
MOJIIpHAsl M HETOJISIpHAsi KOBAJEHTHAas CBsA3b, MOHHAs CBSA3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi I0JIsI BEIIECTBA (MPOLIEHTHAsI KOHIICHTPAIUs) B PACTBOPE;
® WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUH W NPUMEHSTh 3TH
TIOHSTHUSA TIPU ONUCAHUU BEIIECTB M UX TIPEBPAILICHUI;

® ICIIOJIb30BAaTh XMUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIeHHUsS (OpMysn BeIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OTIPE/ICNIATh BaJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEJIMHEHUSX, CTENEHb
OKHUCJIEHHS JJIEMEHTOB B OWMHApHBIX COEIUHEHMSIX, IPUHAUIEKHOCTh BEUIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHMH 1o (opmynaMm, BUA XHUMHYECKOH CBSI3U
(xoBaJIeHTHAsl ¥ HIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cMbici Ilepuoanueckoro 3axkona JI. M. MenaeneeBa: 1eMOHCTpUPOBATH
MMOHMMAaHHUE TEePUOJINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOrajipo;



®ONMHUCBHIBATE M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuueckoil cuctemsl
XMMHUYECKUX JJIEMEHTOB: Pa3jInyaTh IMOHATUS «TJaBHas noarpymnna (A-rpynmna)» u
«obounass noarpynna (b-rpynma)», manele u  OoJdbIIME TEPUOIBI, COOTHOCHTH
0003HaYeHHs, KOTOphIe UMetoTcsl B Tabnuie «lleproanueckas cucreMa XUMHUYECKUX
anemenToB [l. M. MenneneeBa» ¢ 4HUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3aps A1pa, oOliee 4YHCIO 3JIEKTPOHOB U
pacripeieIeHUe UX 110 3JIEKTPOHHBIM CJI0SM);

e KJjacCU(UIUPOBATh XUMHUUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMHUYECKHUE
peakuuu (110 YUCIy U COCTaBY Y4YaCTBYIOIIMX B pPEAKLUU BEIIECTB, 110 TEMJIOBOMY
abdexry);

® XapaKTepu3oBaTh (ONUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB pa3IMYHbIX
KJIacCOB,  IOJTBEpXkJas  ONUCAaHWE [pUMEpaMH  MOJEKYJSPHBIX  YpaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMII;

® [I[POrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTHM OT MX KAu€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IPOTEKaHHUsI XUMUYECKHX MPEBPAILECHUI B pa3IMYHbIX YCIOBHUSAX;

® BEIUHUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JOJTI0 XMMUYECKOTO AJIEMEHTa 110 (hopMyJie COSIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMHUECKON PEeaKLnu;

® IPUMEHSTh OCHOBHBIE OIEPAaLMU MBICIUTEIBHOM JAEATENIbBHOCTH — aHalu3 U CHUHTES3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3aINI0, KIACCU(DUKAIIUIO, BBISIBICHUE MPUIMHHO-
CIICZICTBEHHBIX CBSI3eH — Ul M3y4YEHUs CBOMCTB BEIIECTB U XMMHUYECKUX peakuuil,
€CTECTBEHHO-HAY4YHbIE ~ METOAbl  IO3HAHUS  —  HaOJIIOJEHuE, U3MEpEHHeE,
MO/JICJINPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICICHHBIH);

eClle[IOBaTh NPABWJIaM  I[IOJIb30BaHMsSI ~XUMHMUYECKOW MOCylol M J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUiIaM OOpAIleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKLMSMHU IO BBIMOJHEHUIO JJAOOPATOPHBIX XMMUYECKUX OMBITOB IO MOIY4YEHUIO
U coOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOAA W KHUCIOPOJIA), MPUTOTOBICHUIO
pacTBOPOB € OMPENEIEHHON MACCOBOM J10JIE€H PACTBOPEHHOIO BEUIECTBA, MIAHUPOBATH
U MIPOBOJUTH XUMUYECKUE DKCIEPUMEHTHI 110 PAaCO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C TOMOILIbIO HHAUKATOPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYyTHE).

K koHiy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpakaTh c()OPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHHI:

® DaCKpPBIBAaTh CMBICI OCHOBHBIX XUMMUYECKHX IOHATHHA: XUMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD,
NEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHMCIEHHUS, XMMHYECKas pEaKlMs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3(h(EKT peakiyu, MOJb, MOJIPHBII 00BEM, pacTBOp, 3IEKTPOIIHUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JHUCCOLMALIUSA, pPEaKIU HMOHHOrO OOMEeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTHUMbIE pEeaKIlUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pEAaKLUH,  OKUCIUTENb,  BOCCTAaHOBUTEID,
OKHCJICHME€ M BOCCTAaHOBJECHME, aIOTPOIUs, aM(pOTEPHOCTb, XHUMHUUYECKasi CBS3b
(koBaJIeHTHasi, MOHHAs, MeETaJUIMYecKas), KpHUCTaJUIMYecKash pemeéTka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMMMYECKON peakIuu, MpeleiabHO J0ImycTuMas
koHueHTpauus [1/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUH U MPUMEHSTh 3TH
MOHSTHS TPU ONTMCAHUH BELIECTB M UX MPEBpAICHU;



® ICTIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUsS (OpPMYN BEIIECTB |
YPaBHEHUN XUMHUUYECKUX PEAKLIUI;

® OIIPE/ICIISATh BaJCHTHOCTh U CTETICHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K OINpEeAeNEHHOMY  Kiaccy
coequHEHU 1o ¢opMynaM, BHJ XUMHUYECKOW CBsI3UM (KOBaJCHTHAs, WOHHA,
METaJJIN4YecKasi) B HEOPraHMYECKUX COCIUMHEHHSIX, 3apsAl HOHA IO XUMHYECKOH
dbopMyIie, XxapakTep cpelibl B BOAHBIX PacTBOpaX HEOPraHUYECKHUX COCAMHEHWM, THI
KPUCTAINTINYECKON PEelIETKH KOHKPETHOTO BEIIECTBA;

e packpsIBaTh cMbIci [lepuoanueckoro 3akona /[. 1. MenaeneeBa u AEMOHCTPUPOBATH €r0
MOHMMAHKE: OIMHCHIBATH W XapakTepu3oBarh Tabnmunyio Qopmy Ilepuoamueckoit
CUCTEMBl XMMHYECKHX OJJICMEHTOB: pPa3MyaTh MOHITHS «TJIaBHasg moarpymma (A-
rpynmna)» u «mnobounas moarpynma (b-rpynma)», Manbie W OOJIBIIME TICPHOIBI,
COOTHOCUTh O0O3HAuYEHUS, KOTOphIE MMEIOTCS B IEpUOIUYEecKoi Tabiuie, c
YUCJIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsj A1apa, o0IIee YnCiIo 3JIEKTPOHOB U PaCIpesieIeHUe X M0 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COCIMHEHMI B Mpeaenax MajiblX MMEPUOJOB U TNIABHBIX MOATPYHI C Y4ETOM CTPOCHHUS
HX aTOMOB;

e KJIacCU(UIIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEUIECTBA, XUMUYECKUE
peakuuu (10 YMUCITy W COCTABY YYACTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMHUUECKHUX 3JIEMEHTOB);

® XapaKTepu3oBaTh (OMMUCHIBaTh) oOOImME M cHenupuYecKue XHUMHYECKHE CBOMCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEPKIasi OMHCAHUE PUMEPAMH MOJIEKYISIPHBIX U
WOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

® COCTABJISITh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOLUMALMU KUCIOT, MIEJI0YE U COJIEH,
MOJIHbIE U COKpAIIEHHBIC YPAaBHEHUsS PeakIuii HOHHOTO OOMEHa, YpaBHEHUs pPeaKiui,
MOATBEPKIAIOIINX  CYIIECTBOBAHUE TEHETHUYECKOM CBSI3M MEXKIY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

® DaCKpBIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIX pPEAKIMA TMOCPEICTBOM
COCTaBJICHHS JIEKTPOHHOTO OajaHca dTUX PeaKIluii;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUUYECKUX MPEBPAILIEHUN B Pa3INYHBIX YCIOBUSX;

® BEIYUCIISITh OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO 3JIeMeHTa 1o (GopMyJie COeAMHEHNSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIHH;

ecoOMIOaTh TMpaBWiIa TOJIb30BAHHUA XHUMHUYECKOHM mocymoil u  J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU 1O BBIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OMBITOB MO MOIYUYEHHUIO
1 COOMPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

® [IPOBOJIUTHh PEAKIINU, TMOJATBEPIKIAIOIINE KAaueCTBEHHBIM COCTAB PA3UYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpHI-, OpOMHUI-, HOAWI-, KapOoHat-, docdart-,
CWIHMKAT-, Ccynb(dar-, THAPOKCHI-UOHBI, KATHOHBl aMMOHHS W HWOHBI M3yYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHMIECKUX BEIIECCTB;

® [I[PUMEHSITh OCHOBHBIE OIEpAIlUU MBICIUTENBHON NEATENbHOCTH — aHAIM3 U CHHTE3,
cpaBHEHHUE, 0000IIEHNEe, CHCTEMATH3alIUIO, BBISIBIICHUE TTPUYUHHO-CIIEICTBEHHBIX



CBSI3€M — ISl M3YyYEHUs CBOMCTB BEIIECTB M XUMHUUYECKHUX PEAKIM, €CTECTBEHHO-
Hay4YHbICE METOJIBl TIO3HAHWUA — HaOJIOJIeHWe, W3MEpPEHHe, MOJIEIUPOBAHHE,
AKCIICPUMEHT (PEaIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Kouu4yecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
n/n TeM NMPOrpaMMbIl Bcero Konrpoanmbie TpakTuyeckue o0pa3oBaTejibHbIE pecypChl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHSATHSA
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHHS U 5 5 bubnnoreka IIOK
NPaKTHYECKOH eI TeIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bubnnoreka IIOK
peakiuu https://m.edso0.ru/7f41837c
Hroro mo paszneny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe I HEOPraHUYeCKHX BelleCTB
21 Bosnyx. Kucnopona. [lonsarue 5 bubnmnorexka HOK
00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 bubnmnorexka HOK
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmorexa [IOK
HEOPraHMYECKUX COeTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pa3zneny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 31emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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 IIepnoanueckas cucrema 7 bubmmoreka [IOK
XUMHYECKHX 31emenToB J1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 brbmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bu6nuoreka [IOK
Hroro nio paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

KosnuuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoTshI
pecypchl
Pa3nen 1. BemecTBO M1 XMMHYeCKHeE PeaKIUU
11 [ToBTrOopenue u yriybiaeHue 3HaHHUHA 5 1 Bu6muoteka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 32aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMH B paCTBOpax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Paszgea 2. Hemeraibl 4 HX COeIHHEHUA
21 OO0m1as xapaKTepuCTUKa XUMUUYECKHIX 4 1 bubmuorexa [IOK
' snemeHTOB VIIA-rpyrmisl. ["ajgoreHs https://m.edsoo.ru/7f41a636
: MEHTOB -TPYIIIIBL. "
: pyn p https://m.eds00.ru/7f41a636
COCTUHEHUS
06
23| sneviemron VA-rpynn, Asor docpopunx | T ;| brmorena LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
: MEHTOB -TpymIbL. YT "
. . byn epot https://m.edso0.ru/7f41a636
KPEMHUI U UX COETUHEHUS
Hroro no 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

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

bubnunoreka LIOK
3.1 06 % 4
HIHE CBONCTRA METaITOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
3.2 B i 16
AKHENIINE METAIbl ¥ UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. XuMusi 1 okpy:Kamoias cpeaa
4.1 BerectBa 1 Mmarepualibsl B )KA3HU YeJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PeszepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJLHBIE YUEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» Xumus, 8 xnacc/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE
obrectBo «M3natenbcTBo «IIpocBeiiecHre)
» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AKIHOHEpHOE

obmmectBo «M3narenscTBO «IIpocBemenner»

METOJUYECKUE MATEPHUAJIBI U151 YYUTEJIA

1. I'abpuensn O. C., BockoOoiinukosa H. II., SlmrykoBa A. B. HactonbHas KHUra yuuresns.
Xumus. 8 ki1.: Metonuueckoe nocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SlmykoBa A. B. Tetpaap 11 1a00paTOPHBIX ONBITOB U MIPAKTHYECKUX
pabort. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 kimacey. M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocobue k yueOnuky O. C. 'abpuensna «Xumus». 8
kiacc / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meroanueckoe nocobue k yueonuky O. C. I'abpuensna «Xumus». 9
kiacc / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosornuyeckue kaptel kK yueOHuky O. C. ['abpuensna «Xumus. 8 kimace» :
meroaudeckoe mocodue / JI. . Acanosa. — M. : [Ipoca, 2020

6. Xumus : rexHosnorndyeckue kaptel K yueOHuky O. C. ['abpuensana «Xumus. 9 kimace» :
meronuueckoe nmocodue / JI. . AcanoBa. — M. : Ipoca, 2018

7. Xumus. 8 xi1.: KoHTponbHbIE U TpoBepouHble paboThl kK yueOHuky O. C. 'abpuensna

«Xumus. 8» / O. C. I'abpuens, [1. H. bepeskun, A. A. Ymaxkosa u ap. - M.: Ipoda, 2022.

U PPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET



MynpTUMeAUHHbBIC TPE3CHTALIUN

Buneoypoku, npeseHraiuu, oOJIMMITHA/IbL:

info@futuredyou.ru-ITopran HanroHansHoOM 00pa3oBaTenbHON «HTEUIEKTYyaIbHO —
TBOPYECKUH MOTeHIMan Poccuny;

info@aktalant.ru — caiit AUCTAaHIIMOHHBIX KOHKYPCOB U BUKTOPHH

Hoseriit ypok' info@novyurok.ru - MmexayHapoaHbie OJIUIL — TYPHHUPBI /151 YICHUKOB,
KOHCIEKTBI

repetitor .1 ¢ . ru "1C: Mynbtumeaua’- peretutop on-line. MynbTUMeIHIAHBIN KypC
LIKOJIbHOU

XMMHUU C KOTOPBIM, ecin y Bac HeT CD-nucka, MoxHO mo3aHumarscst on-line. Heo6xoanma
perucrpanusi, Ho 3T0 €710 5-Tu cekyHa. Pa3nensl: OCHOBBI TEOPETUUECKON XUMUMU.
Heopranuueckas xumusi. Oprannyeckas xumus. [loaroroska B BY3. B kaxoii rinase
Kypca ecTh IPUMEPHI U 33]]a4i C OTBETAMU U PEIICHUSIMH.

https :// infourok . ru

http://himiya-video.com/

https://interneturok.ru/chemistry/ - KYPCBHI (onnaiin-ooyuenune), TECTHI,
OJIMMIINA/IbI,

BUJIEOYPOKU, BUBJINOTEKA

Martepuasl 4711 KOMIBIOTEPHOTO TECTUPOBAHUS U 1715 moAroToBku K [ MA mo xumun:
http://school-collection.edu.ru - Enunas xosuiekius udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB

Sdamgia.ru — o6pa3oBaTenbHBIN OPTAN I OJTOTOBKH K DK3aMeHaM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro


mailto:info@aktalant.ru
mailto:info@novyurok.ru
http://himiya-video.com/
http://school-collection.edu.ru/

Aynano (BUI€0) MaTeprabl:

CD-ROM: 6ubamoTeka 31eKTPOHHBIX HATISAHBIX mocoouii. Xumus (Ha 10 auckax),
CD-ROM : BupryanbHast XuMuuecKasi 1abopaTopust

CD-ROM : snekrponnoe npunoxenue (DVD) k yuebnuky Pymasutuca I'.E., ®enpamana
or

DNEeKTPOHHBIC OMOTMOTEKH:

http://www.alleng.ru/ - DnekTpoHHast GuOIMOTEKA YUeOHO# TUTEpaTyphI
http://chemistry-chemists.com/Libraries. — anexTponnas 6ubIHOTEKA 10 XUMHH, (PH3HKE.
http://windows.edu/ru - «EauHoe OKHO A0CTyIa K 00pa30BaTeIbHBIM PECypcam»»
(6becrmaTHas

AJIEKTPOHHAs OMOIMOTEKA)

http://www.chem.msu.su/rus/elibrary/ - snextponnas 6ubiMoTeKa yueOHBIX MaTEPHAIIOB 110
http://www.nehudlit.ru/books/subcat352.html - HexynoxecTBeHHast GrOIMOTEKA. XUMHSI
OGpa3oBaTeNbHbIC PECYPChl CETH HHTEPHET:

«EnuHast komekius udpoBbix 00pa3oBaTeabHbIX pecypcoy - http://school-
collektion.edu/ru

«®DenepanbHbIil HHCTUTYT NEJarorn4eckux usmepeHuin» - http://www.fipi.ru
«DenepanbHbIil HEHTP HHPOPMALMOHHBIX 00Pa30BaTEILHBIX PECYPCOB -
http://fcior.edu.ru

https://proshkolu.info —«3QnexTpoHHOE MEpHOIUECKOE U3TAHUEY

college.ru - pazmen "OtkpoiToro kouremka" mo xumuu. On-line TecTupoBaHue
(Heobxoanma

perucTpanus).

school-sector.relarn.ru - Caiit cogepxut TekcToBble U rpadudeckue Matepuaisl ( SChool-

sector.relarn.ru ). Bece atu MaTepuaisl pa3MmelieHsl 1 1o aapecy -informika.ru


http://www.alleng.ru/
http://chemistry-chemists.com/Libraries
http://windows.edu/ru
http://www.chem.msu.su/rus/elibrary/
http://www.nehudlit.ru/books/subcat352.html
http://school-/
http://www.fipi.ru/
http://fcior.edu.ru/

DNeKTPOHHBIEC YUeOHUKU
e chem . msu . su - Ha caiite "Xumuueckas Hayka U oOpazoBaHue B Poccuu':
"JyeKTpoHHas
oubmmoreka mo xumun'" - chem . msu . su (pazaen "Marepuansl Ui IIKOJIBHUKOB") U
"[lIkonpHOE
XHMHUYECKOe 0Opa3oBaHue B Poccuu: cranmapThl, yueOHUKH, OJMMITHA/IbI, SK3aMEHBI" -
chem.msu.su
(MaTepHaibl Ui YIUTENICH U IIKOJIBHUKOB).

e chem.msu.Su - HeOOJIBIION IEKTPOHHBIH YyueOHHK "TpyaHbIC TEMBI HIKOIBHOTO Kypca
xumun" B.B. 3aropckuii. (B nepByto ouepep s yUUTeNed XUMHUN)

e alhimikov . net - caiit "alhimikov.net". Coneprxanue: 31eKTpOHHBINH y4eOHHUK "OCHOBBI
oO0en
1 Heoprannyeckor xumuu'" s 8-9 k.,

e alhimik.ru - "Anxumuk" CoBeTbl abUTypHeHTY. Y unTenro Xumud. CIpaBoOYHHK
alhimik.ru

(oueHpb OobIIast MOAOOPKa TAOIUI] M CITPaBOYHBIX MaTepuaiioB). Becenas xumus.

e alhimik . ru - "Becenas xumus" HeBeposiTHbIC PEBpAICHUS BELIECTB, C IIYMHBIMU

(eiiepBepkaMu, HEOXKHJAHHBIMH MTEPETMBAMH I[BETA.

e ru . wikipedia . org - sunmknoneaus Bukumneaus, kateropus - "Xumus'", B 4aCTHOCTH:
ru.wikipedia.org - xumuueckuii moptai u ru.wikipedia.org - "Paznensr" Ha cTpaHuIe
Xumus.

e schoolchemistry.by.ru - "IlIkoneHast xumus" YueOHO-cripaBouHbIil MaTepuai. COOpHUK
tabmui. TonkoBelii cnoBapb. Pedeparsl. Llnapranku. Ynpaxuenus, 3agaun. TecTol.
Ckauatp

nporpammel Schoolchemistry.by.ru vanpumep: Dnextponnas Tabnuia Meneneena,



YpaBHuBaiika

peakiuii, Berauciienue MOJIeKyIsspHON Macchl U Jp. (caiiT He oOHoBIsieTcst ¢ 2003r, HO
Pa3IUYHBIX

MOJIE3HBIX MAaTEPHAJIOB TaM MHOTO)

e chemistry . narod . ru - caiitr "Mup xumun" Paznenst: Tabmunsl - [lepuoandeckast
cucreMa

AJIEMEHTOB (IIPH MIETYKE MO DIIEMEHTY NOSABISETCSA 00JbIIas CTaThs ¢ HHpOpManuei);
PactBopuMocTh

KHCJIOT, COJIel, ocHOBaHuU; Temneparypsl IUIaBIeHUS, KUTIEHUS. ..

e classchem.narod.ru - "Knaccudukarusi XUMUYECKIX peakiui" - HerIOX0H KOMITAKTHBIN

CaiiT, BHIIOJHEHHBI aBTOPOM B Ka4eCTBE HK3aMEHAI[MOHHOTO pedepara o XuMuu.

e webelements . narod . ru - OH-aiiH ClIpaBOYHKMK IO XUMHYECKUM 3JIEMEHTaM.
[ToapoGHas

uHpopManus 060 BCEX OCHOBHBIX JIEMEHTAX, B CIIPABOYHHUKE €CTh 3JIEMEHTBI, OTKPBIThIE
COBCEM

HenaBHO. Madopmanus o [I.M1. Menneneese, rajgepest IOpTpeToB yueHoro. bombimas
noadopka

IOMOPUCTHYECKHUX CTaTel U3 001aCTH XUMHUU.

e maratakm . narod . ru - "BupryanpHas XuMu4eckas mkosa" YUuTelsam - MeTOINYECKUI
KaOMHET (MOypoYHOe IUIAHUPOBAHUE U T.I1.). YUEHHUKAM - TECThI, TaOIMIIbI,
MaTeMaTHYeCKHUEe METO IbI
pelIeHus pacueTHBIX 3a/1a4 10 XuMuK Maratakm.narod.ru .

e him .1 september . ru - " uay Ha ypok xumuu". CtaThil (HE MHOTO) IO pa3JieiiaM:
OcHoBHBIE

noHsATHA XUMUH, CTPOCHHE BEIIECTB; XMUMUUECKHUE peakIuu, pacueTsl; Heopranmdeckue



COEAMHEHUS;

Opranuueckue BewecTBa; Poib XUMUN B )KU3HU U JIp.

e bobych.ru - Xumust Ha "boObr4.py" OcHOBBI TeopeTHueckoi xumuu. Heopranuueckast

xumus. Opranuueckas xumust. Kpatkuii Kypc Xumuu.

e N -t.org - Ha caiire: anextponnas o6ubnuoreka "Hayka u rexunuka" - "[lomynspHas

O6uOIMOTEeKa XMMUYECKHX 3JIEMEHTOB"

e N -1.0rg - Ha 3TOM ke caiiTe kHIKKa "Xumust Bokpyr Hac", Kykymkun FO.H., M.-1992.

( camblit JIerkuii, TSOKEIbI, TBEPIbIil, IPOYHBII, JOPOTOW H T.1.)

[

experiment.edu.ru

sKcriepuMeHThl" Ha PoccuiickoM 00111e00pa3oBaTeIbHOM MTOpTAJIE.

e chemistry.r2.ru - "Xumus s mkosisHHKOB" caidT [I. boiortosa. Jlist yuuresei u
YUCHHKOB.

MOYpOUYHOE TUIAHUPOBaHUE JUI 8X, 9X KIacCcOB, KOHTPOJIbHBIE Pa0OTHI 10 OCHOBHBIM
LIKOJIBHBIM TEMaM,

3aJJaHMs AJIS IPOBEICHUS IKOJIbHBIX OJIMMITHA/T, SK3aMEHAI[HOHHbIE OUIIETHI.

e anriintern . com - Kypc xuMuu yist cpeHeit mKkossl. - OcHOBbI XuMuu. OOIIas 1

HEOpraHU4YecKas XUuMUsl.

e all-met.narod.ru - "3anumarenbHas xumus: Bce o metauiax". Ha caiite coOpana
uHpopManusg 0 MeTajuIax: pU3HUEcKue, XMMUYECKHE CBOWCTBA, HAX0XK/JIEHHE B IPUPOJIE,
IIPUMEHEHHUE.

WuTepecHble (hakThl, HCTOPUU OTKPHITHS METAJIIOB.

e home . uic . tula . ru "3anumarensHas xumus'" caiit BsiaecnaBa Apienosa. O4eHb
OosbIas

moI00pKa MaTepHalioB 1Mo TeMe "3aHuMareNbHbIe onbITh" home.uic.tula.ru .



xuMpaka Trom.I'Y MosxkaeBa I'.M. Paznen CtyneHTtam, y9uTemsM... - U3 MKOJILHOTO Kypca,
XUMHUYECKHUI IKCIIEPUMEHT, METOIuKa 00yUeHHUIO pemieHus 3aaaq. Jk3ameH EI'D.
Onumnuana.

e veronium . narod . ru - caiit "Beponuym" [ToneMHOTry 060 BCeM - OT aJIXUMHUH JI0
4eJI0BEK U

xumus. Tabmuer. [Iporpammer (MHOTO, 0COOCHHO HHTEPECHBI OOJIBIITUE MTOT00PKH CCHLUTOK
Ha

XMUMUYECKHE IPOrpaMMBbl Ha JPYTUX CEPBEPaX).

e fio . novgorod . ru - "3HakoMbTeCh, XUMHUs" - HEOOIIBIION caiiT yunTens YymakoBoit
BH., =B

YAaCTHOCTH TOIMYJISIPHO 00 OTKPBITHH IIEpHOANYecKoro 3akoHa fio.novgorod.ru .

e chemexperiment . narod . ru - HeOOJIBIIIOH caiT MO Ha3BaHUEM "DKCIIEPUMEHTATbHAS
xumus"

Pasznensi: MuTepecusie onbitel (7); Kpucramisl, BeipaniBanue kprcramios; Hemuoro
MUPOTEXHUKH.

e markpolyak . narod . ru - Ha caiite Mo>xHO ckadath mporpammy "Ilepuoandeckas
cucrema

anementoB" (4,3 M0). Aprop Mapk ITossik.

e carbon 3. narod . ru - "Yruepon". Caiit Imutpus ®Enoposa 11sl HIKOJIBHUKOB 00
yriepone,

€ro COeIMHEeHUAX, (popMax, XMMHUYECKUX CBOMCTBAX U IIp.

e 1 september . ru (= chemworld.narod.ru ) - crates "Mmennsie peaximu” (i Vicropus
HayK{

B IIKOJIbHOM KypC€ OpraHMYeCKOW XUMUH).

e experiment . edu . ru - Xumust: KOJUICKIHS OMBITOB. KOJUTEKITINS BHICOPOTHKOB OITBITOB



o

nporpamme IKOJbHON XUMuK B popmaTax quicktime u wmv.

e jergym . hiedu . ¢z - moabopka ccbutok (15) Ha MEPHOAMYCCKHE CUCTEMBI DJIEMCHTOB
Meneneesa.

e physchem . chimfak . rsu . ru - "Kpatkwuii ouepk ucropuu xumun" Jlepuenkon C.1.
Pocros u//1:

Wzn-o Pocr. yu-Ta, 2006 . — 112 c.

e m 281 . narod . ru - [lepuoauueckas cucrema saementoB (Hosas). JITMHHBII BapHaHT.
e edu . yar . ru - Onucanue 30 MPOCTHIX U TOCTYIHBIX OMBITOB I10 XHMHH.

® 51226 . net . ru caiit mkonsl 1226 - "Xumus" ONBITH 10 XUMHUH, MTTAPTATKH,
ouorpadun

YUYEHBIX.
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