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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHUEMIUHU MPENoiaBaHusi yueOHOTO mpeameTa « XUMUsH»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LENAX, OOIed cTpareruu
oOy4eHMs, BOCHHTAHHS M PAa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
npeamera, YCTaHABIIUBAET 00s3aTeNbHOE IPEAMETHOE COJIepKaHue,
IpeAycMaTpUBaET pPACIpEAETIeHUE €ro IO KiaccaM M CTPYKTYPUPOBAHUE [0
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YYCHHS XHMHUU C YYE€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTHKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MporpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE IeJIel U3ydeHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromierocss MO OCBOCHUIO
y4eOHOTr0 Co/Iep)KaHMs.

3HaHUWE XHUMHHM CIY>KUT OCHOBOM st (OPMHUPOBAHUSI MHUPOBO33PEHUS
o0yyJaroIierocs, ero NmpeACTaBICHUM O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIUHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUILEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXKHOCTEH  JUJII  CaMOpa3BUTHUS |
dbopMupOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00IIeH 1 (hYyHKIIMOHAIBHON I'PaMOTHOCTH,

BHOCUT BKJIaJ] B (pOPMHUPOBAHUE MBILUIEHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0y4Jarommxcsi, HaBBIKOB HMX CaMOCTOATEJIBHOM y4eOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAYYHBIM 3HAaHHSIM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
comepkaHusi  y4eOHOTO  mMpeaMeTa, KOTOPBIA  SBISETCS  MEJaroruvecKu
a/IaITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMUU Ha OMPECIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cojepkaHus MPOrpaMMbl N0 XUMHUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ uzydeHuro. ColepxKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHIATUI O XUMUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeACTaBICHUM 00 HIEKTPOJUTHUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACcCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TOJTYyUYECHUS
U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOU KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHHUIO H
METOJlaM MO3HAaHUA B Hayke. M3ydeHHe XMMHU MOPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKaromuid MUpy,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Kinacey.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHWE 3HAHUUW OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMera COCTOWT B (POPMUPOBAHUHM CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEUIINUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUYSCKHUX ITOJIOKCHHM,
JOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM T[O3HAaHUS TPU W3YyYEHUU BEIIECTB U
XUMUYECKUX PeaKIuii, B (GOPMUPOBAHUH U PA3BUTHH TMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWU B YYEOHO-TO3HABATEIBHOW M Y4EOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHUU TPaBWJI O€30MacHOro oOpamlieHusi ¢ BELIECTBAMU B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsI BaXKHOE
3HaYE€HHE MPUOOPENH TaKUE LU, KaK:

— (¢dopMUPOBAHHE WHTEIIEKTyalbHO Pa3BUTONM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
oOy4Jaronmxcsi K CaMOCTOATENbHON I03HABATENbHOW JESITEIIbHOCTH, HAay4YHBIM
METO/IaM TO3HaHUs, (OPMHUPYIOIIUM MOTHBAILMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUWY;

— obecrieyeHne ycaoBHil, COCOOCTBYIOLUIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MMEIOUIUX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— (¢dopmupoBanue oOmed (QyHKIIMOHATFHON W €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUU OOBSICHATH U OLICHUBATh SIBJICHUS
OKPY’KAIOILIEro MUpa, UCIHOJIb3ysl 3HAHUSI W OMbBIT, MOJYyYCHHBIC MPU HU3YYCHUU
XUMUH, TPUMEHITh HX TMPU PEIICHWH MTpoOJeM B TOBCEAHEBHON JXU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIMUXCAd T'YMAaHUCTUYECKUX OTHOILCHUM,
MOHUMAaHUSl 1IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
IeJ1eCO00pa3HOr0 TMOBENEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIEJISIX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOTHON CPE.IbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(UIIs U HAMPABIECHHOCTH AAJIbHEUILIEro
00yueHwus.

OOmiee YuCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObl pa3esieHust CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJIeMEHThl. CHMBOJIBI XUMHUUYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumuueckas ¢dopmyrna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMIOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTtHocuTeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast o1 XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUHU.

KonunuectBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

du3NYecKre U XMMUUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKHU.
3aKOH COXpaHEHHUSI MacChl BEIIECTB. XMMHUECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PeaKIUil (COeMHEHUS, PA3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOM IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu o0palleHus ¢ J1adopaTopHbIM O0OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3UYECKX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOICHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JibJa, PAaCTHUPAHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIUBAHHE
MEJIHOW TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCIOTON) SIBICHUM, HAOII0ICHUE U
OTNMCaHUE MPU3HAKOB MPOTEKAHUS XWMHUECKUX peakiui (pasjioxkeHUue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, paszsioxKEHUE TUIAPOKCHUIA
meau (1) mpu HarpeBanuu, B3anmoieicTBHE Kene3a ¢ pactBopom cosu meau (I1),
U3Y4YeHHE CIOCOOOB pa3felIeHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBITIApUBaHUE, JUCTWUIAIMS, XpoMaTorpadusi, mpoBeeHUE OYUCTKU MOBAPEHHON
COJIM, HaOJIOJICHWE W  ONHCaHWE  PEe3yJIbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIeNIed MOJIEKYJ
(1IapocTepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jieMEHT U MpocToe
BelecTBO. HaxoxkaeHue kuciopona B mpupoje, (U3MYECKHMEe M XUMUYECKHUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciopoma. CrocoObl



MOJYYEHHS] KHUCJIOpOJa B Ja0opaTopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aIoTpoIHas MoIu(UKAIMSI KUCIOPOaA.

TeroBoit 3¢ (deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb U METaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocrtoe BemectBO. Haxoxaenue Bomopona B
npupoae, Gu3Mdeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

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

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 40JI1 BEIIECTBA B PACTBOpPE. XMMHUECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B Ipupoze U B KHU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUpOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heoprannmdeckux coenuneHuit. Oxcuapl. Kiaccudukanus
OKCHUJIOB:  cojieoOpaszyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHbIE) U
HecosneoOpasyromue. Homenknatypa okcujnoB. ®Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanus. Krnaccupukanuss oOCHOBaHMM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3NMYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. Pan axktuBHoctm meraimioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tomyuyenue couen.

I'eneTnueckas cBsI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJAEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
npeKpamieHus ropeHust (mokapa), O3HaAKOMJICHHE C o00pa3laMud OKCHUIOB H
ONMKMCAaHUEe WX CBOICTB, MOJy4YeHUE, COOMpaHuE, paclO3HABAaHUE MU H3YUYEHUE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUAECOMATEpUAIOB), HAOIIOACHHE OOpa3LOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCClIeAOBaHHE OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUE BOJBI C METAJLIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



WCCTIEIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PACTBOpAX KUCIOT U UIEIOYEH,
u3ydeHue B3aumojiericTBus okcuaa Meau (II) ¢ pacTBopoMm cepHOM KHCIIOTHI,
KUCJIOT C METaJIaMH, PEaKIuid HEeUTpaiu3aluy, IOJy4eHHE HEPaCTBOPUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METaJla JAPYTMM M3 PacTBOpa COJIM, PEUICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHelmme Kiaccbl HEOPTaHUYECKUX
COCIUHCHUI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TIOMBITKM KIACCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
IpyInax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMENIbHbIC METaJIbI,
rajoreHbl, ”HEPTHBIC Ta3bl). DIIEMEHTBI, KOTOPbIe 00pa3yroT aMbOTEPHBIC OKCHIBI
Y TUIPOKCHUBI.

[lepnonnueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©W  JJIUHHONEpUOAHAs  (HOPMBI
[lIepnoanueckon cucrembl xumuueckux 3iaeMeHToB [l. M. Menneneea. [leprobl
u rpynmnbl. DU3NYECKHM CMBICIT TOPSAIKOBOTO HOMEpPAa, HOMEpPOB INEpHoaa M
TPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JOYeK aToMOB TepBBIX 20 XHMHYECKHX  DJIIEMEHTOB
[lepuomnueckon cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA U3MEHEHHUS paJdyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB JUIA pa3BUTHs Hayku W mnpakTtuku. [[. Y. MeHneneeB — yd€HbIM U
rpaXKJaHVH.

Xumuyeckass cBs3b. KoBajieHTHast (TOJIIpHAsT YW HEMOJISIPHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIMH.
ITpouieccrl okucIeHUs: U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnRepuMeHm:

U3y4eHHe OO0pa3lioB BEHIECTB META/VIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUJIPOKCHJIA IIMHKAa C PAcTBOpaMH KHUCJIOT W IIEJIOYEH, MPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLIHMI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mesxcnpeomemmnvle ceazu



Peanuzanust MeXOpeAMETHBIX CBSI3€M MpU M3YyYEHHM XMMHUM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BAHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
NOHSATUM, TaK U MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAyYHBIH (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJNW3, CHUHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIMIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYECKUE BEIMYHUHBI, CITUHUIIBI
M3MEPEHUs, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBO M XMMUYecKas peakius

[Tepuonnueckuii 3akoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUsi U HUX
COCIMHECHUNA B COOTBETCTBMHU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuoandeckou
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUNBI KPUCTALIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUMA KPUCTATUIMYECKOW PEHIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanust XuMU4eCKUX peakiydii Mo pa3IudHbIM IpU3HAKaM (110 YUCTY
M COCTaBy Y4YacTBYIOIIMX B pPEaKIMU BEIIECTB, IO TEIIOBOMY 3(dekTy, Mo
M3MEHEHUIO CTEMEHEW OKHMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
yYaCTUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHUSI.

[lonsiTue 0 cKOpOCTH XUMHUYeCKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karaimse. [loHsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIHWHU M TOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIE ~ pPEaKIMU,  AJICKTPOHHBINM  OajlaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHON  PEAKIIUM. Cocrapnenue ypaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUM C  HMCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OaiaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHA,
MOJIHBIE M COKpAIEHHbIE MOHHBIE YypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEICTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPHUCTAJUIMYECKUX PEIMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuga HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JCUCTBHUS PA3IMUYHBIX (PAKTOPOB, MCCIIENOBAHUE IJICKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, MpoLEcca AUCCOLNUALINM KHCIOT, WIENO0YEed U COJIEH
(BO3MOXKHO  HCHOJIB30BAHME  BUJEO  MaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHHWS  peakluid  HOHHOTO  oOMeHa
(oOpa3zoBanue oOcajaka, BbIIEIEHHE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peakH pasyioKEHHUs, COCIMHEHUS), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOILIBKD KAYECTBEHHBIX pPEAKIUMd Ha HOHBI, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTU CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoOreHoB. XHMMHUYECKHE CBOMCTBA HAa MpUMEpe  XJopa
(B3auMOJEHCTBHE C METalIaMH, HEMETaUlaMHu, WIeJdo4aMu). XJIOPOBOJOPO/I.
ConsiHas KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. [lelicTBhe
XJIOpa W XJIOPOBOJIOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaxO0JICHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (pu3myeckue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHUYeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nUecKkne H XHMHYECKHE CBoHcTBa (oOmIMe Kak
MPEACTaBUTENS KJlacca KHUCJIOT U cruernuduyeckne). XHUMHUYECKUE PEaKInu,
JeXalle B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIMs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COEAMHEHUH B NIpUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHHSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6miast xapaktepucTtuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
dusnyeckue U XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHUaK, ero
¢uznyecKkue U XMMHYECKHUE CBONCTBA, MOTy4YeHHe U npuMeHeHue. Coim aMMOHHUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MojyuyeHue, (PU3MUEeCKHe U XUMHUYECKHUE
CBOMcTBa (0OIIME KaK TMPEACTaBUTENS Kiacca KUCIOT U CHEHU(PUYECKHE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHHEpAIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHHE OKPYKaIoIel Cpe/ibl COCTMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKIW, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
aloTpornHble Moaupukamuu ¢ocdopa, (uzMueckue M XMUMHUYECKHUE CBONCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Pu3ndecKue U XUMUUECKHUE CBOMCTRA,
nonydyeHue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

OOmias xapakTepuctika 31eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHBIE  CTENEHH  OKUCIEHUSA.  YTJIEpOJ,  aJUIOTPOIIHBIE
MOAU(DUKALIMKM, PAcCOpOCTpaHEHUE B NpHUpPOAE, (HU3MYECKHEe U XHUMHYECKUE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JEWCTBUE HA JKUBBIE OPraHU3MBI,
HOJyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MNpOOJEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoga (IV), rumoresza r1no0anbHOrO TMOTEIJICHUS KJIMMAaTa, IMaPHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COMu, X (PU3MYECKUEe U XMMUYECKHE CBOMCTBA,
noixyyeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUILMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35UCTBE.

[lepBoHavasIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HePTh),
IPOAYKTHI WX TepepadoTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCKaX, YIIIEBOIAX — M UX
poJii B OKM3HM UeloBeKa. MaTepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuwmii, ero ¢usnueckne W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme npencTaBieHus o0
okcusie kpemuust (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BakHeillllne cTpouTeNbHbIE MaTepualbl: KEPAMHKA,



CTEKJIO, TIEMEHT, O0eToH, *kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnHepuMeHm

U3y4YeHHE 0Opa3I[OB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIME (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEJUHEHHN (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu cepbl M €€  COCIUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMaTEpHUAIIOB), HAOIIOAEHUE Mpoliecca OOYyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBiIEHHOMN CEPHOU KUCIIOTHI, MPOBECHNE KaUeCTBEHHOW peakiuu Ha cyibdar-
MOH U HaOJIOJIcHUE MpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3zota, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POcPOpHBIX yI0OpEeHUi, NOJydEeHUE,
coOupaHue, paclio3HaBaHWE W M3Y4YCHUE CBOMCTB aMMMakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUs U (ochaT-uoH U U3yuyeHHe MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MoJeen
KpPUCTAUIMUECKUX PEIIETOK aiMasza, rpadura, QyiepeHa, O3HAKOMJICHHUE C
IPOLIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, MojyyeHue, COOMpaHue, paclio3HaBaHUE U W3YUYEHUE
CBOMCTB YTJICKMCIIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl U HW3YyYCHHE TPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMETAIUIbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux nonoxkeHus B llepmogmyeckor cucreMe Xumuueckux daeMmeHTtoB JI. W.
MengeneeBa u cTtpoeHusi arToMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METAJUIMYECKAs] ~ KpHUCTAJUIMUECKass  pemI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspkeHu MetayoB. dusndyeckrue U XUMUYECKUE CBOMCTBA MeTauioB. O01iue
crocoObl ToiyueHus: MmetauioB. [loHsSTHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTyH, AIOPATIOMHUHUH,
OpoH32a) U UX MPUMEHEHNE B OBITY U TPOMBITIUICHHOCTH.

[llenounsie meTamnel: nosnoxeHue B llepuoamyeckon cucreme XUMHYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHUE MX AaTOMOB, HAaXOXJECHUE B MPUPOJE.
dusznyeckre U XMMUUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanus). OKCUIbl U



TUIPOKCUABI HATpusd MW Kanusa. [IpuMeHeHne WIEeNOYHBIX METAUIOB MW UX
COCJIMHCHMM.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOKCHHE B
[lepnomnueckon cucreme xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxXOXJEHHE B npupoae. Ou3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kanbiuda. Baxuelmine coelUHEHUs Kaiblus (OKCHJA, TUIPOKCUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproinueckor cucTeMe XuMUIECKUX 3JIEMEHTOB
. . MenneneeBa, CTpO€HHE aTroma, HaxoxkacHue B mnpupone. duszmueckue u
XUMHUYECKHUE CBOMCTBa amtoMUHUSA. AMPOTEpHBIE CBOICTBA OKCHUA U THAPOKCHIA
aJIIOMMHMUS.

Kenezo: nonoxenue B [lepuoguueckoil cucremMe XMMHUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpoeHME aToMma, HaxoXJIeHUE B mnpupoac. Dusnyeckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI M conn kene3a (1) u sxxenesa
(III), mx cocraB, CBOMCTBA M MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMH METANIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[Msl W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
VCCJIEJOBAHUE CBOMCTB ECTKOM BOJIBI, MPOIIECCA TOPEHUS KEJe3a B KUCIOPOJE
(BOBMOXHO  HCIIOJIb30BaHHE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEAaKIMK HA MOHBI: MAarHus, KaJIbIUS, aJIOMHHUS, [MHKA, KEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAaMU HaTpus, KaJius U Kaidblugd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHUS
Y THAPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baknenime
METaJlJIbl ¥ UX COSTMHCHUS.

X¥MHUS M OKPY:KaloLIas cpeaa

BemecTtBa m Marepuansl B IOBCEAHEBHOW KU3HM YeJOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUUYCCKUX peakiui B ObITy. IlepBas momoripb mpu
XAMHUYECKHUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKawIleh cpeabl (MpeaeibHas I0MmyCcCTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poap xumMuu B penieHun dKOJIOTrMYeCKUX
mpo0Jem.

Xumuueckuii IKChepumenm:

n3ydeHue o0pasioB MaTepuajioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mesrcnpeomemmnvle ceazu



Peanuzamusi MeXnpeIMETHBIX CBsI3€H NMpU HM3YYEHUH XUMHH B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHITUH, SIBJIAIONUXCS CUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHA: HAYYHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(uKaluusg, TEPUOANYHOCTb, HaOIIOICHHE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dusnka: Mmarepus, aTroM, OJEKTPOH, NPOTOH, HEHTPOH, WOH, HYKJIHI,
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOTHUKH,
MOJYIPOBOJIHUKU,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEILIECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, €IUHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpeHus, MUKPOIIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIEro
o0pa3oBaHUsI JOCTUTAIOTCS B XO0j€ OOy4YeHUS XMMHUM B €AUMHCTBE Y4YeOHOU U
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IPUHSITBIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUA M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOlIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3WTHUBHBIX LIEHHOCTHBIX OpPHEHTAUd U
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS

LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHMMAaHWs 3HAYEHUsS XUMHYECKOW HAayKu B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CMOCOOHOCTU BIIAJIETh JOCTOBEpPHOW HHGpOpMaIei o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEJACTABJICHUS] O COLMAJIBHBIX HOPMax M MPaBUJIAX MEXKINYHOCTHBIX
OTHOUIECHUHN B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM AESATEIBbHOCTU MpHU
BBITIOJIHEHUN YYE€OHBIX, TIO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUW XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YY€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpoOlleCC€ ATOM y4eOHOM JIeATENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH WU COCTABISIOLINE
OCHOBY JIJI1 TIOHMMAaHUsI CYIIHOCTH HAay4YHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUS MPUPOJBI, B3aHMMOCBS3SIX YEIOBEKA C
MPUPOJTHOM CPEAOH, O POJIM XMMHUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOJUMBIC IJII OOBSCHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHU,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOW pPabOThI € Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypo, IOCTYHHBIMA TEXHHUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPABJICHHOCTH U ypOBHS OOydYeHUS B
JlajabHEHIIeM;

4) popMupoBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpPEHHS),
HEOOXOAMMOCTH COOJIIO/IEHNUsS TIpaBUi  OE30MAaCHOCTH TMpU  OOpaIleHWH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUEHHIO ITpodeccuil u Tpyaa pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TpPYIAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHWUA 10 XUMHUHU, OCO3HAHHBIA BBIOOD
MH/IMBUIYaJIbHON TPAEKTOPUH MPOJOKEHHsI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX UHTEPECOB U TOTPEOHOCTEN,
yCHEMHOW Mpo(heCCHOHATBHON AESTENBHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMYECKU LEJIeCO00pa3sHOE OTHOIICHHWE K MpPHUpPOJIe KaK MCTOYHUKY
’KU3HM Ha 3emile, OCHOBE €€ CyLIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTH 310POBOIr0 U
O0e3zonmacHOro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXHUYECKOMY 3I0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
IpaBuJ1 O€30MaCHOTO MOBEAEHUS MPU pabOTe ¢ BEIIECTBAMM, a TAKXKE B CUTyalHsIX,
YTPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPY>KaIOLIEeW MTPUPOTHON CPEAOU, JJIsl TIOBBIIECHUS
YPOBHSI  3KOJIOTUYECKOW  KyJbTYpPbl, OCO3HaHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIeM U MyTeH UX pPEUICHHUs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PyKOBOJCTBOBAaTHCA UM B IO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pE3ylbTaTOB BBIICISAIOT 3HAYUMBIE JUIS
(GopMupOBaHHsS MHPOBO33PEHHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
MNPUHIINII, TUIIOTe3a, PakT, CUCTEMa, MPOIeCcC, IKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX MPeaAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIACIATH UX XapaKTEpHbIE
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTACIbHBIX ()aKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHHS U
KpUTEpUH [JIs1 KJIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, IO AHAJIOTHH),
JeJaTh BBIBOJIbI M 3aKJIFOYECHUS;

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPE/ICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XUMHueckas ¢opMmyra U YypaBHEHHUE
XUMUYECKON peakiuy — MpU PEIICeHUH y4eOHO-TIO3HABATEIbHBIX 33jla4, C Y4ETOM
ATUX MOJICTBHBIX TPEJCTABICHUI BBISBISATh M XapaKTepU30BATH CYIIIECTBEHHbBIC
PU3HAKN U3YYaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUid,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, HPUYUHHO-CJICJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B Ka4eCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI I10
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIUpoBaTh 000OIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MPOJIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3ITUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
nmocobus, pecypchl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE MPUMEHATh Pa3IuyHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
uH(GOPMAllMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEIEIEHHOTO TUIIA, IPUOOPETEHNE OIBITA B
o0JacTl UCHOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTHUMANIbHYIO (POpMY MpecTaBieHuss HHPOPMAIIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMA CXEMaMH, JharpamMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

YMEHHE UCIOJb30BaTh M AaHANU3MPOBATh B IIpolecce Yy4yeOHOH u
MCCIIEIOBATENIbCKON EATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIC yHUBepcalbHbIe yYeOHbIE 1eiCTBHA:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJ¢ Auanora W (WiIU) JUCKYCCUM) TIO
cymectBy  oOcyxaaemMoil  Tembl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUSI  NPEACTaBIATh  MOJIYYEHHbIE  PE3yJbTaThl  [O3HABATEIBHOU
JESTEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; [eNaTh [PE3CHTALUI0
pPE3yNbTATOB BBHINOJHEHHUS] XMMHYECKOr0 SKCIIEpUMEHTa (J1aOOpaTOPHOIO OIIbITa,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JEATEIBHOCTH NP PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryJsiTuBHBbIe YHUBepPCAJIbHbIEe YUeOHbIe AelicTBUS:

YMEHUE CaMOCTOSITEIbHO OMNpPENEeNsATh LEIU ACSITENbHOCTH, MJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEIbHOCTh, BIOUPATh Hanbosee d3(PPeKTUBHBIE CIIOCOOBI pelieHusl YYeOHbIX U
NO3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATb WM KOPPEKTUPOBATH
IPEIJIOKEHHBIA QJITOPUTM JCHUCTBUM MPU  BBINIOJHEHUU 3aJaHUM C YUYETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LENTU, YMEHHE
MCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPeIjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB [0 OCBOEHHUIO 0053aTE€IHLHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyeil mnporpaMMonu,
BBIJICJIAIOT: OCBOCHHbIE OOYYalOLIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATeIbBHOCTH 1O  MOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonmy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHMUYECKasi peakius, Kiaccudukanus peakiuui: peakiuu
COCAMHEHHUS, pEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, K30~ U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiuu,
AIpO aToma, JJEKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHUOH, PAaCTBOpP, MACCOBasi JIOJS BEIECTBA
(TporeHTHAsE KOHIIEHTpAIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKMX TIOHSATUA U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BEUIECTB U X MPEBPAIICHUIA;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOopMys
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEAENATh BaJEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COECAUHECHUHN I10
dbopmynam, BHA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBaThb cMmbica [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATH TMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHAa ABOTrajpo;

e OINWCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUEHHWS, KOTOPHICE HMEIOTCS B
tabaune «llepuognyeckas cucTtemMa XuMudeckux diaemernToB [J[. U
MengeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yrciio dJIEKTPOHOB
U pacrpeeeHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYIISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHWMHYECKUX MPEBpAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyie
COEAMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JEATeIbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMATHU3aIuio, KIIacCU(PUKAIIHIO,
BBISIBIICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€d — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX pPEaKIHi, eCTeCTBEHHO-HAyYHBIE METO/IbI
MO3HAHUS — HAONIOACHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIN );

CledoBaTh  IpaBWJaM  IOJb30BaHUA  XMMHYECKOM  TOCYIOW U
nabopaTOpHBIM  00OpPYIOBAaHMEM, a TakKe TMpaBHIaM OOpaIIeHHUs C
BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSMH TIO BBIIIOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOMOpOJAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAaCTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIEH PAaCTBOPEHHOIO BENIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIHEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, penondranent, METHIIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kiaacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKUX TOHATHUW: XUMHYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUECKasl peaKIMsi, XUMUYECKasi CBSI3b, TEIUIOBOU 3PdeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEIJIEKTPOJIMUTHI, AJIEKTPOJIMTHYECKAsT OUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble H



HEOOpaTUMbIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, MpeAesbHO JOMyCThUMas
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIMIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOU (hopMmyie, xapakTep cpeabl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBatb cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATh U XapaKTepPHU30BaTh
Tabnuunyto popmy Ileprogmyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpynma (A-rpynma)y U «mobouyHas
noarpymnmna (b-rpymma)», manble u OOJbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUs, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B
npejenax MajiblX IEPUOIOB U TJIaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS MX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTENCHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJISITh YPABHEHUSI DJICKTPOJUTUYECKON JTUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA MOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
TIOCPEICTBOM COCTABJICHHS JICKTPOHHOTO OajaHca STUX PeaKIuii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMEHTa 1o (dopMmyIie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOMroMaTh  MpaBWiIa  TOJB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM U
nabopaTOpHBIM  O0OpYJOBaHMEM, a TaKXkKe IMpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU 110 BBIIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  pEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOoMuU-,
uoaua-, kapobonar-, docdar-, cuwimkar-, cyibdar-, TUIPOKCUJ-UOHBI,
KaTHOHBI aMMOHHS W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTaHUUYECKHUX BEILIECTB;

NPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIILHON NESATeIbHOCTH — aHAIU3
U CHHTE3, CpaBHeHHE, O0O0O0O0IIeHHe, CHCTeMaTU3AIuI0, BBISBICHUC
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peasibHBIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuecTBo 4acoB
Ne
KonTpounb JJeKTpOHHBIE (HU(PPOBBIE)
n/  HaumeHoBaHHe pa3/iesiOB U TeM NPOTrPAMMBI IIpakTuyeckue
Bcero  Hble o0pa3oBaTe/bHbIE Pecypchl
n padoThI
padoThI
Pa3nea 1. [lepBoHayaibHbIe XUHMHYECKHE MOHATHS
11 XuMusi — BaxkHast 00JIaCTh €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU IeSITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.2 B 15 1
CHICCTRE H XMMUTCCKHE peartn https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
bu6mmoreka [IOK
2.1 B .K B! 6
0syx. Kucnopoz. Tlonsthe 06 oxcuaax https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 B I 8 1
OAOPOA-LIOHATHE O KHOCIOTAX 1 cOIbix https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2. Bona. P ! 1 1
3 ona. PactBopsl. [TonsaTre 06 ocHOBaHUSIX 5 https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmoreka [JOK
' COeIMHEHUIT https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pazpnea 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumnideckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[

3.1

Ilepnonnueckuit 3akoH u Ilepuonnueckas

7

Bbubmmoreka [JOK
https://m.edsoo.ru/7f41837¢
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cUucTeMa XUMMUYECKUX 3nieMeHToB /1. U.
MenneneeBa. CTpoeHue aToMa

Xumunueckast cBsa3b. OKHUCIUTENbHO-

3.2
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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9 KVIACC

KoauuecTBO 4acoB

Ne
KonTtpoan dyeKkTpoHHbIe (LM POBbLIE)
n/ HammeHoBaHMe pa3/ieJiOB U TeM MPOrpaMMbl IIpakTnuec
Bcero  Hble o0pa3oBaTe/bHbIEe pecypChl
n KHe padoThl
padoTshI
Pa3nea 1. BemecTBo U XuMH4YecKkme peakiun
IToBTOpenue u yriryOneHne 3HaHUH OCHOBHBIX bubmmorexa [IOK
11 5 1
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIUi 4 Bubmorexa LIOK

' P peaxt https://m.edso0.ru/7f41a636
13 DNeKTpoNIUTHYECKas AUCCOHAIM. XUMUYECKHE 8 1 1 bubnmoreka [JOK

' peakIMu B pacTBOpax https://m.eds00.ru/7f41a636

Hroro no paszneny 17

Paznen 2. HemeTta/ibl M MX CO€AMHEHHSA
91 OO1m1ast XxapaKTepUCTHKA XUMHUUYECKUX AJIEMEHTOB 4 1 bu6nuorexa [IOK

' VIIA-rpymmst. ['anoreHs https://m.edsoo.ru/7f41a636
99 OO1m1ast XxapaKTEepUCTHKA XUMHUYECKUX AJIEMEHTOB 5 bubnuorexa [JOK

' VIA-rpynnel. Cepa u €€ coeIMHEeHUS https://m.edsoo.ru/7f41a636
53 OO6mas xapakTepucTUKa XUMHUYECKHUX AJIEMEHTOB VA- 7 1 bubnnoreka [JOK

' rpynibl. A30T, pocdop u uX coeTuHEHUS https://m.edsoo.ru/7f41a636
54 OO1m1ast XxapaKTepUCTHKA XUMHUUYECKUX HJIEMEHTOB 3 1 2 bubnuorexa [IOK

' IVA-rpynnel. Yriaepoa 1 KpeMHUR U UX COEUHEHUS https://m.edso0.ru/7f41a636

Hroro no paszneny 25

Paznen 3. Mera/iibl 1 X COeTMHEHUSA

3.1 OO0mue cBoiicTBa METAILIOB 4 bubnmoreka [JOK
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bubmuoreka [JOK

3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa

4.1 B MaTepUaibl B )KU3HU YEI0BEKA 3 bubmmorexa LOK
' ciecTea u p https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
p 3 bubmuorexa [JOK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A.,
AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

1. I'a6puensn O. C., Bockoboitnukosa H. I1., flurykoBa A. B. HacTonbHast kaura
yautesst. Xumus. 8 Ki1.: Meroauueckoe nmocodue. - M.: Ipoda, 2021.

2. T'abpuensn O. C., Amyxosa A. B. Terpanap 1u1st 1a00paTOPHBIX OINBITOB U
npakTuaeckux padort. 8 k. K yuebnuky O. C. 'abpuensina «Xumus. 8 kinace». M.:
Hpoda, 2022.

3. I'abpuensy, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kimace / O. C. 'abpuensta. — M. : lIpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocooue k yueOnuky O. C. 'abpuensina
«Xumusy. 9 ximace / O. C. 'abpuensta. — M. : IIpoda, 2021. — 108.

5. Xumus : TexHosioruueckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 8
KJjacey : Mmetogudeckoe nocooue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosiorudeckue kapthl Kk yueonuky O. C. 'abpuensna «Xumus. 9
KJjacey : Mmetogudeckoe nocooue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposabHble U mpoBepouHble padoThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: poda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u calT ais yuurens «5 uay Ha ypok
XUMUD)

http://him.1september.ru Enunas komnexuus [{IOP: [TpeameTnas kosuiekius
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4YHbIE
skcriepuMeHThl: xumusi. Komnekmus Poccuiickoro o0mieo0pa3oBaTensHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickast onmummnuaza mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opraaudeckasi XuMUsi: SJIEKTPOHHBIN YICOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJEKTPOHHBIA yUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIETK: XUMUS
http://www.chemistry.ru JluctaHuiMOHHAs] OJIMMITHAJIA TIO XUMUHU:
TEJIEeKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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