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HOSACHUTEJIBHAS 3AIITMCKA

[IporpaMma Mo XMMHM Ha YPOBHE OCHOBHOI'O OOLIETO OOpa3oBaHUs COCTaBlieHa Ha OCHOBE
TpeOOBaHMH K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHOW IMPOTpaMMBbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbIX B PI'OC OO0, a Taxke Ha ocHOBE (enepanbHON pabouel mporpaMMel
BOCTIMTAaHUS M C YYETOM KOHIENIINH IMPEToAaBaHusl yueOHOTo npeaMera « XUMHUsS» B 00pa30BaTEIbHBIX
opranuzauusix Poccuiickoilt @enepanuu.

[Iporpamma mo xuMuu Ja€t MpeAcTaBIeHUE O MEJIX, 00Mel cTpaTernu 00y4eHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMIMXCSl CPEACTBAMU yYeOHOTO TpEeaMeTa, YCTAaHABIMBAaeT 00sS3aTeNbHOE MPEAMETHOE
coJiepXKaHue, MPeayCMaTPUBAET paclipe/lelIeHne ero Mo KiaccaM M CTPYKTYPHpPOBAaHHE MO pasienaM U
TeMaM TMPOrpaMMBI MO XHMHH, ONpEAENsAeT KOIWYECTBEHHbIE W KAadeCTBEHHBIE XapaKTEPHCTUKU
COJIEpXKaHMsI, PEKOMEHAYEMYIO MOCIEA0BAaTeNIbHOCTh M3YyYEHHUS XUMHH C YYETOM MEXKIPEIMETHBIX U
BHYTPUITPEIMETHBIX CBS3€H, JOTMKHA Y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTeH oOyuaromumxcs,
OIpeieNIsieT BO3MOXHOCTH IpeAMeTa JUIsl pealn3alul TpeOOBaHUM K pe3yjbTaTaM OCBOSHHS OCHOBHOI
00pazoBaTeNnbHON MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOWIEr0 00pa3oBaHHUs, a TakxKe TpeOOBaHHH K
pesyibpTaTaM OOY4YEeHUS XMMHMM Ha ypOBHE Iejeld M3Y4YEeHHUs NMpeaMeTa M OCHOBHBIX BHJIIOB y4eOHO-
MO3HABATEIHLHON AEATEIHHOCTH 00YYaIOMIETOCs 110 OCBOCHUIO YUSOHOTO COJICPKAHMUS.

3HaHWE XWUMHUHM CIYXHT OCHOBOW 1 (POPMHPOBAHWS MHPOBO33PEHHUS OOYYaroIIerocs, ero
MPEJICTABIIEHUI O MaTepHaIbHOM EIWHCTBE MHpPA, BaXXHYIO POIb HWTpaloT (opMUpyeMble XUMHEH
MIPEJICTABIICHUS O B3aMMOTPEBPAIIEHISIX YHEPTHH U 00 3BOJIIOIMH BEUIECTB B MPUPOJIE, O MyTAX PEHICHUS
IOOATBHBIX MPOOJIEM YCTOHYHBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, DHEPTETUICCKOM, TTUIIICBON H
9KOJIOTUYECKON 06€30MacHOCTH, MPOOIIeM 3APaBOOXPAHEHHS.

N3ydenne xumuu:

CIIOCOOCTBYET pealu3allid BO3MOXKHOCTEH Ui CaMOpa3BUTHA W (OPMUPOBAHHUS KYJIbTYPHI
JIUYHOCTH, €€ 00IIIeH U (YHKIIMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHHE MBIIUICHUS X TBOPYECKHUX CIIOCOOHOCTEN 00y4atoIMXCsl, HABBIKOB
WX CaMOCTOSITENIbHOW Y4YeOHOW HNesSTeTbHOCTH, IKCIEPHUMEHTAJIbHBIX W HCCIIEAOBATENbCKAX YMEHHH,
HEOOXOJMMBIX KaK B MOBCEJHEBHOM KU3HH, TaK U B IPO(eCcCHOHATBHON AesITeNbHOCTH;

3HAKOMUT CO CHEeNU(PUKONH HAyYHOTO MBIIUICHUS, 3aKJIaJBIBAET OCHOBBI IIEJIOCTHOTO B3IIIAJA HA
€MHCTBO TIPUPOJABI M YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM J3TarmoM B (HOPMHUPOBAaHUHM €CTECTBEHHO-
HAayYHOU TPAaMOTHOCTH O0YyYarOIINXCS;

crocoOCTBYeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUAM, K
MIPHUPO/IE, K YEIIOBEKY, BHOCHT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNE 00yUarOIIAXCS.

JlanHbIe HampaBiIcHUSI B O0yYEHUN XMMHH OOCCIICUMBAIOTCS CHEIUGPUKON comepikanusi yIeOHOTO
MpeaMeTa, KOTOPBIH SBISICTCS MEAArOrHYECKH aJaliTHPOBAHHBIM OTpaKeHHEM 0a30BOH HAYKH XUMHH Ha
ONPEAEIIEHHOM JTalle €€ Pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIET0 0Opa3oBaHMS OPHEHTHPOBAH Ha OCBOCHHE
00YyYarolIMMHUCS CUCTEMBl [E€PBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPraHWYECKOHM XUMHH H
HEKOTOPBIX OT/IENbHBIX 3HAYMMBIX TOHATUH OPraHU4YEeCKON XUMUH.

CtpyKkTypa coaep:kaHus IPOrpaMMBbI 110 XUMHH ¢()OPMHUPOBAHA Ha OCHOBE CUCTEMHOT'O IMOAX0a K
e€ u3yuenuro. ComepikaHue CKIaIbIBACTCS U3 CHCTEMBI MOHITHIA O XMMHYECKOM JIEMEHTE U BEIIECTBE U
CHCTEMBI TIOHATHI 0 XUMUYeCKOH peakiuu. OO0 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 0 MPUHIIUAITY
MOCTIEIOBATENIFHOTO Pa3BUTH 3HAHUN Ha OCHOBE TEOPETUUYECKHX TPEJICTABIICHIH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YISHHS KaK OCHOBEI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHieneeBa kKak OCHOBHOT'O 3aKOHA XUMMUH;

— YUCHHS O CTPOSHHH aTOMa ¥ XUMHUYECKOH CBSI3U;

— IPEeACTaBICHUN 00 DIEKTPOIUTHIECKOMN AUCCOLMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAaHUA pacCMaTPUBAIOTCA HA OCHOBE SMITUPUYECKH MOTYYEHHBIX M OCMBICIEHHBIX
(axToB, pa3BUBAIOTCA MOCIEIOBATENFHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIONHSSL (DYHKIIUU OOBSICHEHUS



W TPOTHO3WUPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHUSI W IONYYCHUS
M3y4aeMbIX BEIECTB.

OcBoeHne MporpaMMbl MO XHUMUHU CIIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHUS O XMMUYECKOH
COCTAaBIISIIOIIEH HAyYHOH KapTUHBI MHpa B JIOTHKE €€ CUCTEMHON MPHPOJbI, IEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHMI0O W METOJaM II03HaHUs B Hayke. V3ydYeHHWe XWMUHM MPOUCXOAWT C TPHUBICYCHHUEM
3HaHUHU U3 paHee W3YYEeHHBIX y4eOHBIX mpenmeToB: «Okpyxaromuii Mupy», «buomorus. 5—7 xmacce» u
«®Dusuka. 7 kiacey.

[lpr wW3y4eHHHM XWMUW TPOUCXOIUT (GOPMHPOBAHHWE 3HAHWUI OCHOB XMMHYECKOW HAyKH Kak
00JTacTH COBPEMEHHOTO €CTECTBO3HAHMA, MPAKTUYECKOH MesATeNTFHOCTH YellOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyNIbTypHL. 3ajada y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHWHU CHCTEMBI
XUMUYECKUX 3HAHUN — BaXXHEHMMX (AKTOB, TOHATHH, 3aKOHOB W TCOPETHUYCCKUX IIOJOKEHUH,
JOCTYIHBIX 000OIIEHUIT MHPOBO33PEHUYECKOT0 XapaKTepa, s3bIKa HAayKd, B MPHOOMIEHUH K HAyYHBIM
METO/IaM TO3HaHWsI TPU U3YYCHUHU BEIECTB M XUMHUYECKHX DPEaKIHid, B (OPMUPOBAHUU W PA3BUTUH
MO3HABATEIbHBIX YMEHUI M UX MPUMEHEHWH B Y4eOHO-NIO3HABATEIBHON M y4eOHO-HCCIe0BaTeIbCKON
JeATeIbHOCTH, OCBOCHUH MPaBUII 0€30I1aCHOTO OOpaIleHHs C BEIECTBAMH B TIOBCETHEBHOM KHU3HH.

[Ipy M3ydeHnn XMMHK Ha YPOBHE OCHOBHOTO 00IIero o0OpasoBaHMs BaKHOE 3HAUEHHE MPHOOpETH
TakKue Ield, KakK:

— QopMupoBaHHWE WHTEIJIEKTYadbHO pA3BUTOW JIMYHOCTH, TOTOBOH K CcaM0OOpa30BaHHMIO,
COTPYIOHHYECTBY, CAMOCTOSITETFHOMY WPHHATHIO PEIIeHUH, CIOCOOHOW aNanTHpOBAaThCA K OBICTPO
MEHSIOMINMCS yCIIOBHSM KHU3HHU,

— HaAIpaBJIICHHOCTh OOyYEeHHWS Ha CHCTEMaTHYECKOE€ TMPHOOIMIeHHE OO0ydJalmuxcs K
CaMOCTOSITEIEHOW TO3HABATENILHON JICATENILHOCTY, HAYYHBIM METOJaM TI03HaHWS, (HOPMHUPYIOIIAM
MOTHUBAIIHIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecreyeHHe  YCJOBHM, CIOCOOCTBYIOIIUX IMPHOOPETCHHIO  OOYYAIOUIUMUCS  OIbITA
pa3HOOOpa3HOM JIeATENbHOCTH, TIO3HAHMS W CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHLINH ), IMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIUIsl Pa3JIUUHBIX BUIOB AESATEILHOCTH;

— ¢opmupoBanue o0mmel QyHKIMOHAIBHONW M €CTeCTBEHHO-HayYHOH TPaMOTHOCTH, B TOM YHUCIIE
YMEHUI 0OBSACHSITH U OLCHUBATH SIBJIICHHUS OKPY>KAIOIIEr0 MHUpPA, UCTIONb3YS 3HAHUS U OIIBIT, IOJyYCHHBIE
MpH M3yYeHUH XHWMUW, MPUMEHSATh WX NPHU PEHICHWH MPOOJIeM B MOBCETHEBHOW >KWU3HU H TPYIOBOU
JesITeTLHOCTH;

— ¢opmupoBanre y 0OydYalONIMXCS TYMAaHHCTHYECKUX OTHOIICHWH, IOHNMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHWHA JJIS BBIPAOOTKH KOJOTHUYECKH IIEIECOO0Pa3HOTO MOBEACHUS B OBITY M TPYIOBOU
JeSITETFHOCTH B MEJISIX COXPAaHEHHS CBOETO 370POBhS M OKPYIKAIOIIEH MTPUPOTHON CPEIBL;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO W CAMOBOCITUTAaHHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEUECKIX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodwisi U
HAINpaBJIEHHOCTH JaNbHEHIero 00y4YeHusl.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX I HM3YYCHUS XHUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HeJlelo), B 9 kiacce — 68 gacos (2
yaca B HEJIEII0).

Ilpomesccymounaa ammecmayua no xumuu 3a Kypc 8, 9 knaccoe nposooumca 6 ¢hopme
KOHMpPOAbHOU padomal.



COJAEP)KAHUE OBYYEHMUAA

8 KUIACC

I[lepBoHaYaNbHBbIE XUMUYECKUE TIOHATHS

[Ipenmer xumun. Ponb XuMHHM B KH3HH YellOBeKa. XUMHUS B CHCTEME HayK. Tella M BellecTBa.
dusnueckre CBOWCTBA BeUIECTB. ATrperaTHOe COCTOsSHHE BemlecTB. [IOHATHE O MeTonax TMO3HAHUSA B
xumud. YucTtele BemecTBa u cMec. CriocoObl pa3ieneHus: cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIE BeIecTBa. ATOMHO-MOJIEKYIJIIPHOE YUSHHE.

Xumuueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENBbHAS aToMHas Macca. OTHOCHTENIbHAs MOJICKYJIsIpHas Macca. MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COSTUHEHUH.

KonuuectBo BemectBa. Monbs. MomnspHas macca. B3auMocCBsSI3p KOJWYECTBA, MAcChl M YHCIIA
CTPYKTYPHBIX SJMHHMII BellecTBa. Pacu€Trl 1o hopMysiaM XUMHUUECKUX COCIUHCHHIA.

OusnyecKkre U XUMHUYECKHUE SBICHUS. XUMUYECKasl peakuusi U e€ MpU3HAKU. 3aKOH COXPaHECHHS
MacChl BEIECTB. XUMHUYCCKHE YypaBHEHUs. Kiaccupukaius XUMHYSCKUX peakuuil (COeTUHCHHUS,
pa3iIoXKeHUs, 3aMEIIeHUs], OOMEHa).

Xumuueckuit IKcnepumeHnm:

3HaKOMCTBO C XHMHUYECKOU MOCY/I0H, TTpaBmiiaMu paOOTHI B 1a00paTOpHH U TpUEMaMH O00paIeHus
¢ mabopaTopHeIM OOOpYyIOBaHHMEM, W3Y4YeHHE U ONHCaHWe (UINIECKHX CBOHCTB 00pasIoB
HEOPTaHWYECKHUX BEIIEeCTB, HaOmoneHue (u3ndecknx (TUTaBIeHHE BOCKA, TasHWE JIbJa, PacTUpaHHe
caxapa B CTyNKe, KATICHUE U KOHACHCAIVSI BOJIBI) M XUMHUYECKUX (TOPEHUE CBEUH, MPOKATMBAHUE METHON
MIPOBOJIOKH, B3aWMOJICHCTBHME MeJa C KHCIIOTOW) SIBICHWH, HAONIOMEHHWE W ONHMCAHHWE IPU3HAKOB
MIPOTEKAHUS XUMUYECKUX PEaKIUi (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI ¢ XJIOPUIOM
Oapusi, paznoxkenue runapokcuna meau (1) npu HarpeBanuu, B3aMMOCHCTBUE Kelle3a ¢ PACTBOPOM COJIU
meau (11), u3yueHue crocoOoB pa3ieicHHs CMECEii: ¢ TOMOIIBIO MarHuTa, (PUIBTPOBAHUE, BHIIAPUBAHUE,
TUCTWIIALMS, XpoMmarorpadus, MPOBEIACHUE OYNCTKH IOBAPEHHON COJIM, HAOJIOJICHUE W OIMUCAHUC
pe3yabTaTOB MPOBEACHUS OIBITA, WILIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHs] MAacchl, CO3JaHUE Mojemei
MOJIEKY (IIAPOCTEPKHEBBIX ).

BaskHejilmue npeacraBuTe I HEOPraHMYECKUX BelIeCTB

Boznyx — cmeck razoB. CocTas Bo3myxa. Kucimopoa — amemeHT u mpocTtoe BemecTBo. Haxoxaenne
KHCIIOpoa B IpUpoe, GDU3HIECKHEe W XUMHIECKHE CBOMCTBA (peaknnu ropenus). Okcunbl. IlpuMmenenme
kuciaopoga. CrocoObl TONy4YeHHs KHCIOpoga B JabOpaTOPHM W TMPOMBINIIEHHOCTH. KpyroBopoT
Kuciiopoza B mpupose. O30H — aJuToTponHast MOIU(DHUKAITNS KACIOPO/Ia.

TemnoBoit  3pdekr XUMHUECKOH  peakiuu, TEPMOXMMHUYECKUE YpaBHEHHUS, OK30- U
SHIOTEPMHUYECCKUE peakiuu. TOIIMBO: Yyroib M METaH. 3arps3HEHUE BO3AyXa, YCHICHHE MapHUKOBOTO
a¢dexra, pa3pylicHre 030HOBOTO CJIOSI.

Bonopoa — sneMeHT M mpoctoe BelecTBO. HaxokieHue Bojopoja B MpHpoje, (PU3UYECKUE U
XMMHYECKUE CBOUCTBA, MPUMEHEHHE, CIIOCOOKI ImoirydeHus. Kucinoter u comu.

MonsipHbIi 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM YPaBHECHUSIM.

O®usnyeckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmiennsie u
HEHACHIIIEHHbIE PACTBOPBL. PacTBOpMMOCTH BemlecTB B Boje. MaccoBasi oSl BeUIecTBa B PacTBOPE.
Xumudeckre cBovicTBa Boabl. OcHOBaHMA. Poib pacTBOpOB B pHUpoO/e ¥ B )KU3HU YenoBeka. Kpyrosopor
BOJIBI B PUPO/IE. 3arpsA3HEeHNE MPUPOAHBIX Box. OXpaHa M 0YMCTKA TPUPOTHBIX BOJ.

Kiaccudukamuss ~ Heoprammueckmx — coemuHeHud.  Oxcuapl.  Kimaccmbukamms — OKCHIOB:
conmeobpasyrontie (OCHOBHBIC, KHCIOTHBIE, amdoTepHbIE) W HecoyeoOpasyromue. HomeHkmatypa
OKCcu0B. OU3HUIECKHUE U XMMHIECKIE CBOMCTBA OKCHUIOB. [lomydueHne OKCHIOB.

OcHoBanus. Knaccudukariyst OCHOBaHHIA: MIETOYN M HEPACTBOPUMbIE OCHOBaHUs. HomeHkmaTypa
ocHOBaHUW. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUMU. [TomydeHre ocHOBaHUM.



Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucnor. Ousndeckne 1 XMMHUYECKHE CBOWCTBA
kucnot. Psa aktuBHoctu metaiioB H. H. bekerosa. [lonmyuenue kucior.

Conu. Homenknarypa cosneil. @usndeckrue U XuMU4eckre cBoicTa cosnel. [lomydyenne comneil.

I'eneTndeckas cBA3b MEXy KJIacCaMl HEOPTaHWYECKUX COSTUHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJIEICHue COJEpXKaHUS KHCIOpoJa B BO3JyXe, IOJy4YeHHE, COOHMpaHHe,
pacro3HaBaHHe U M3Y4YCHHE CBOWCTB KHCIIOPO/a, HAOIIOICHIE B3aUMOICHCTBHSI BEIIECTB C KACIOPOIOM
Y YCJIOBUS BO3HHUKHOBEHHUS W TPEKpaIeHHs TOpeHns (ToXxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB U
ONMCaHWE WX CBOWCTB, MONyuyeHHe, COOWpaHWe, paclioO3HaBaHHE W W3Y4YCHHE CBOICTB BOIOpOJA
(ropenme), B3ammMojeciicTBue Bomopoma ¢ okcumoM wMemu (1)  (BO3MOXHO — HCIIONB30BAHHUE
BUJICOMATEPHAIIOB), HAOIIOEHUE 00Pa3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, Hccie0BaHe 0COOEHHOCTEH
pacTBOpPEHHUs BEIIECTB C Pa3JIMYHOM pPacTBOPUMOCTHIO, HPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOMN
MaccoBOMH J0J1el pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJIBI C METAJUIaMU (HATPHEM U KaJbLIUEM)
(BO3MOXHO HCIONB30BAHNE BUAEOMATEpPHANIOB), HCCIEIOBaHHE OOpPa3llOB HEOPraHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIAaccOB, HAOIIOJEHUE M3MEHEHHS OKPAaCKM MHIUKATOPOB B PacTBOPaxX KHUCIOT M LIETOYEH,
n3zyueHue B3ammMoneiictBusi okcuna meau (II) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT C METajUlaMH,
peakuuii HeWTpanu3auy, NoJyUYeHUE HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHUE OJTHOTO METalIa JPYTUM
U3 pacTBOPA COJIH, PELIEHUE HKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BaxkHel1re KiIaccsl HeOPraHUYeCKUuX
COETUHEHUIY.

Ilepuonuuecknii 3axkon u Ilepuoamueckass cucrema xumudeckux -3jgementoB JI. M.
MenneneeBa. CrTpoeHue aTomMoB. Xumuueckas CBf3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKA KIAacCU(UKAIMKA XUMHUYECKUX dJIeMEHTOB. [IOHATHE O Tpynmax CXOIHBIX
3JIEMEHTOB (ILEJIOYHbIE M MIETOYHO3EMEIbHbIE METAlJIbl, TaJIoT€Hbl, MHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEpHBIE OKCHIIBI U THIPOKCHIBL.

Ilepuonnueckuii 3akoH. Ilepuonudeckas cucremMa xuMmuueckux snemeHtros J[. M. Menneneesa.
Kopotkoneproanas u anuaHonepuonHas ¢popmsl [lepronudeckoll cuCTeMbl XMMUYECKUX 3JIEeMEHTOB /1.
N. Menneneesa. [lepuoas! u rpynnsl. @uU3nueckuil CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB NMEPHUOA U
CPYIIIBI 3JIEMEHTA.

Crpoenue aromMoB. CoctaB aTroMmHbIX siaep. M3otombl. OnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
obomouek aToMoB TepBbIX 20 xuMudeckux seMeHToB llepmonmueckoit cucremsr [I. Y. Menneneesa.
XapakTepuCcTUKa XUMHUYECKOr0o dJIeMEHTa Mo ero mnojoxenuto B Ilepuomuueckoit cucreme J[. U.
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUs paglyca aTOMOB XHMHYECKHX D3JEMEHTOB, METAJUINYECKUX U
HEMETAJUINYECKUX CBOMCTB IO TPYMIIaM U IEPHOaM.

3nauenue [lepuoagnueckoro 3akoHa u Ilepmogmueckoil cHCTEMBI XHMHUYECKHX DJIEMEHTOB IS
pa3ButTus Hayku U nipakTuku. 1. 1. MenzaeneeB — yu€HbIi U TpaKJaHUH.

Xumunueckast cBsi3b. KoBasieHTHas (TosispHast W HEMOJSPHAsA) CBsI3b. DJIEKTPOOTPHULATEIBHOCTD
XUMHMYECKUX JIeMeHTOB. loHHas CBs3b.

Crenenp okucneHHs. OKHCIMTEIHHO-BOCCTAHOBUTENbHBIE peakiyu. [Ipoleccsl OKUCIEHUs u
BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii skcnepumenm:

M3y4yeHrne o0pa3IoB BEIIECTB METAIUIOB M HEMETAJLIOB, B3aWMOJICHCTBHE THUAPOKCHIA IWHKA C
pacTBOpaMH KHUCJIOT M ILIEJIOYEeH, NPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPHUMEPHl OKHCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEAKINH (TOPEHUE, PEaKIIH PA3I0KEeHUS, COETMHEHUS ).

Meosrcnpeomemnmnoie ceasu

Peanmmzanms MeXmpenMeTHBIX CBA3€H NMpPU M3YYEHHH XWMHUHU B 8§ KIIACCE OCYIIECTBISIETCS depe3
WCIIOJIb30BaHKE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SBISIFOIIUXCS CUCTEMHBIMH
JUIS OTJICNIbHBIX TPEMETOB €CTeCTBEHHO-HAYYHOTO IIUKIIA.



OOmme ecTeCTBEHHO-HAYYHBbIC MOHATHS: HAYYHBIH (aKT, TUNOTEe3a, TEOPHs, 3aKOH, aHalu3,
CHHTE3, Kiaccu(puKaius, MepuoIUIHOCTb, HAOMIOACHUE, SKCICPUMEHT, MOJCIHUPOBaHUE, H3MEpEHHE,
MOJI€N1b, SIBJICHHE.

@dusmnka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIH/[, U30TOIBl, paAHOaKTUBHOCTE,
MOJIEKYJIa, JJIEKTPHUYECKUI 3apsjl, BEIIECTBO, Tello, 00BEM, arperarHoe COCTOSHHUE BEIECTBa, ras,
(u3MYecKiie BEeTMYMHBI, €IUHUIIBI U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/TbI, COIHIIE.

Buonorus: dhorocunres, aprxanne, ouocdepa.

I'eorpadus: atMmocdepa, ruapocdepa, MHHEpPAIBl, TOPHBIE IOPOABI, ITOJE3HBIE HCKOIAEMBIE,
TOTUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peaKuus

Ilepunonnueckuii 3akoH. Ilepuonudeckass cucremMa xuMuueckux snemeHtos J[. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XMMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
MEPUO/IOB, Kayus, KalblMd W HUX COEIUHEHHH B COOTBETCTBHM C TIOJOXKEHHEM DJJIEMEHTOB B
[lepuoanueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BelecTBa: BUABI XUMHUYECKON CBA3U. THIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOICTB BEIIECTBA OT TUMNA KPUCTAIUIMUECKON PEIIETKYU U BUJIA XUMUUECKON CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKHX BEMIECTB. XHMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCA K Pa3MYHBIM  KJAcCaM HEOPTaHWYECKUX COEJAMHEHHWH, TeHeTHYecKas CBs3b
HEOPTaHWYECKUX BEIIECTB.

Knaccuduranmms XuMHYECKHX peakudid MO pa3iIudHBIM MpH3HaKaMm (10 YHCIYy H COCTaBy
YYacTBYIOIIMX B PEAaKIHW{ BEIIECTB, MO TEIIOBOMY 3(h(eKTy, Mo M3MEHEHHMIO CTeNeHeH OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB, [0 OOPaTUMOCTH, MO YYaCTHIO Karajau3aTopa). JK30- W IHIOTEPMHUYECKHE
peaxIuy, TEPMOXUMHUYECKHE YPAaBHEHHUS.

[lonsitie o ckopoctH xuUMHYecKkoil peakuuu. [loHstHe 00 OOpaTHMBIX W HEOOpPATHMBIX
XUMHMYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX M TE€TepPOreHHBIX peakuuax. [loHsATHe o KaTamuse.
[lonstne o xuMuyeckoM paBHOBecHH. DAKTOPHI, BIMAIOIIME HA CKOPOCTh XUMHUYECKOH peakuuu u
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTENPHO-BOCCTAHOBUTENILHBIE ~ PEaKIWW,  DJIEKTPOHHBIM  OallaHC ~ OKHUCIUTENbHO-
BOCCTaHOBHUTENbHOU peakiuu. COCTaBIIeHUE YpaBHEHHH OKHCIHUTENHHO-BOCCTAHOBHUTEIBHBIX PEAKIUH C
WCTIOJIB30BAaHUEM METOJIa AIEKTPOHHOTO OanaHca.

Teopust PIEKTPOIUTHUECKON AUCCOIUALIMN. DIEKTPOIUTHI M HEAIEKTPOJIUThI. KaTHOHBI, aHWOHBI.
MexaHu3M JUCCOIMAINY BEUIECTB C Pa3IMYHBIMU BUIAMH XUMHUYECKOHW CBsi3u. CTETeHb MUCCOIHAIIHN.
CurbHBIC 1 c1a0bIe IIEKTPOJIUTHI.

Peakiiun HMOHHOrO OOMEHA. YCJIOBUS MPOTEKAHUS PEaKIUii HOHHOrO OOMEHa, IOJHBIE U
COKpalI€HHbIE HOHHbIE YypaBHeHUs peakuuid. CBoilcTBa KHCIOT, OCHOBaHMH U COJell B CBeTe
MpeAcTaBIeHNH 00 IEKTPOIUTHYECKONW aucconuanuu. KadecTBeHHbIE peaknnu Ha WOHBL. [loHATHE O
TUAPOJIU3E CONEH.

Xumuueckuii Ikcnepumenmn:

O3HAKOMJIEHHE C MOJAEISAMH KPUCTAIIIMUECKUX PEMETOK HEOPTaHWYECKUX BEIECTB — METAJUIOB U
HeMeTauIoB (Tpadura W ajMasa), CIOKHBIX BEIIECTB (XJIOpHIAa HATPHs), UCCIEIOBAHHUE 3aBUCUMOCTH
CKOpPOCTH  XHMHYECKOW peakuud OT  BO3JEHCTBHS  pa3inuyHBIX  (DAKTOpOB, HCCIEIOBAHUE
AIEKTPOTIPOBOAHOCTH PACTBOPOB BEIECTB, IpOIlecca IUCCOLMAIMHM KHCIOT, IIelodell u conei
(BO3MOXHO HCIIOIP30BaHME BUAEO MATE€PHAJIOB), MPOBEACHUE OIBITOB, HIUTIOCTPUPYIOMINX TMPHU3HAKA
MIPOTEKaHM peaknuid MOHHOTO oOMeHa (0Opa3oBaHWE Ocanka, BBIICICHHE Ta3a, 0O0pa3oBaHHE BOJHI),
OTIBITOB, WIITIOCTPUPYIOIINX MPHUMEPH OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpeHne, peakiun
pa3ioXKeHHs, COEAWHEHHs), pPAclO3HaBaHWE HEOPTaHWYECKHX BEIIECTB C IMOMOIIBIO KadeCTBEHHBIX
pEaxIuii Ha MOHBI, PeLIeHHE YKCIIEPUMEHTATIFHBIX 3a/1a4.



HemeTanabl 1 UX coeTHHEHUS

OOmiasi xapakTepucThka TanoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIC CTENEeHU
okucneHus. CtpoeHue u (pu3nyecKkue CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUECKHUE CBOWCTBA
Ha TIpuMepe XJiopa (B3auMOJICHCTBHE ¢ METAJUIaMHU, HEMETaJIaMH, IiesiouamMu). XsopoBoaopoa. CosiHast
KHCJIOTa, XMMHYECKUE CBOMCTBA, MOIyYeHHE, NMpuMeHeHue. JlelicTBhUe XJopa M XJIOPOBOJOpOJA Ha
OpraHu3M YelioBeKka. BaykHeime XIopu/Ipl U MX HaXOXKISHHUE B IPUPOJIE.

Obmas xapakrepucTrka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC
crerieHn okucieHus. CtpoeHme W (hU3HUYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — KHCIOPOJA U CEpHI.
AmnoTporiHble MOTU(UKAIMK KHUCIOpPOJa W Ccepbl. XWMHYECKHe CBOWCTBa cephl. CepoBOIOPOI,
CTpoeHUe, (pHU3MUecKue M XHMHYECKHe CBoMcTBa. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX
okcunoB. CepHasi KMCIOTa, (PM3WYECKHE W XUMHYECKHE CBOWCTBa (0OIIME KakK MpPEICTABHTENS Kiiacca
KHACJIOT ¥ crenuduueckre). XUMUYECKUE PEaKIWH, JIeKallne B OCHOBE IMPOMBIIIICHHOTO crocoba
MOJIydCHHSI CepHOM KHUCIOTHL. [IpuMeHeHue cepHOM KuCIOThL. ConuM CepHOM KHCIOTHI, KaueCTBEHHAs
peakius Ha cyibdar-uoH. HaxoxneHue cepbl u €€ COSAMHEHUI B NpUpOje. XUMUYECKOS 3arps3HCHUC
OKPYKAIOIIEH Cpelbl COCIUHEHUSIMH Cepbl (KHCIOTHBIC MOXKIHW, 3arpsA3HEHHE BO3JyXa M BOJOEMOB),
CIIOCOOBI €ro MPeIoTBPALCHUSI.

OOmas xapakTepucTrKa 3JeMeHTOB VA-Tpyribsl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC
CTETICHW OKHWCIICHHS. A3OT, paclpoCTpaHEHHEe B TIPUPOAe, (PU3NYECKHEe M XHMHUYECKHE CBOWCTBA.
Kpyroopor azora B mpupome. AMMuak, ero (U3NYECKHe M XHUMHUYECKHE CBOWCTBA, IMONyYeHHE U
npumenenne. Coiau aMMOHUS, MX (U3NYECKHEe W XUMHYECKHE CBOWMCTBa, mpruMeHeHne. KauecTBeHHas
peaxys Ha WOHBI aMMOHUs. A30THasl KHCIIOTa, e€ IMoylydeHue, (PU3MYecKue W XUMHYECKHEe CBOWCTBA
(oOmme Kak TpeACTaBHTENS Kiacca KUCIOT W crernududeckue). Vcnomp3oBaHWe HUTPATOB U COJICH
aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX ymoOpeHHH. XHMMHUYECKOE 3arpsA3HCHUE OKpYXKarolleld Cpeabl
COCIMHCHUSAMHU a30Ta (KHUCJIOTHBIC JOXKIH, 3arps3HCHUE BO3IyXa, MOuYBBI U BogoéMoOB). Docdop,
ajoTpornHbie Mogudukaiu Gocdopa, puznyeckue u xumudeckue cporictBa. Okcun dochopa (V) u
¢dochopras kuciora, pusnueckue U XMMHYECKUE CBOMCTBa, moiyuyeHue. Mcnonb3oBanue ¢ocdaros B
KaueCTBE MUHEPAIbHBIX yI00PCHHUIA.

OO0mas xapakteprcTuka 35eMeHToB [V A-rpymnmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC
CTEIIeH! OKUCIICHUS. YTIEpOoJ, aJUIOTPOIHBIE MOIU(UKAIINY, PACIIPOCTPaHEeHNE B IPUpoe, pusmueckue
U XUMHYecKHe cBoicTBa. Ancopommsa. KpyroBopor yriaeponma B mpuponme. OKcuapl yriepoja, HX
(m3ndyecKre W XUMHYECKHE CBOWCTBA, ACWCTBHE Ha JKWBBIE OPTaHHW3MBI, MONyYeHHE W TPUMEHEHHE.
DKOJIOTHYECKHE TPOOIIeMBI, CBA3aHHBIE ¢ OKcuaoM yriepona (1V), rumoresa rio6amsHOTO MOTETICHHS
KJTUMaTa, TapHUKOBEIN AP eKT. YToNbHas KHCI0Ta U €€ coNr, nX (U3NIECKHe M XUMUYIECKIEe CBOWCTBA,
roytydeHue M mpuMeHeHne. KagecTBeHHas peaknus Ha KapOoHAT-MOHEI. Vcrmonib3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIINICHHOCTH U CEJIbCKOM XO35HCTRBE.

[lepBoHauanbHBIE MOHIATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCAMHEHHUAX yriepoja (METaH,
9TaH, TUJICH, alleTUJICH, 3TAHOJ, TJIMIIEPUH, YKCYCHas KUCIIoTa). [IpupogHbie HCTOYHUKH YTIIEBOIOPOIOB
(yrome, mpHpOAHBIH Ta3, He(Th), MPOAYKTHI UX THepepaboTku (OeH3MH), WX PoOIb B OBITY U
npoMbIUIeHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUPAxX, OeiKaX, yriaeBoJaX — U HX
POJH B KU3HU YeIoBeka. MarepraibHOe €IMHCTBO OPTaHMYECKUX U HEOPTAaHMYECKUX COCITUHCHHIA.

Kpemuwuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJNy4YeHHUE W NpuMeHeHune. CoearHEeHUs
kpemHust B mpupoze. OOmue npencraBneHuss o0 okcune kpemHus (IV) m kpemMHHEeBOW KucioTe.
CunmkaTel, UX WCTOJIB30BaHHE B OBITY, B TPOMBIILICHHOCTH. Ba)XHEHIe CTpOUTEIhHbIE MaTepHabl:
KepaMHKa, CTEKJIO, IIeMEHT, OcToH, kene300eToH. I[IpoGmempl 0e30macHOTO  HCIOJB30BAHHS
CTPOUTEIHHBIX MAaTEPUAIOB B TIOBCEHEBHOM JKH3HU.

Xumuueckuil IKCnepumMenn:

n3yueHHe O0Opa3loB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB COJISTHOW KHCJIOTHI, IPOBEICHUE
KAueCTBCHHBIX pEaKIUHd Ha XJIOPUI-WUOHBI M HaOJIOJCHUE MPHU3HAKOB HX TMPOTCKAHUS, OIIBITHI,
oTpaxarolue (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa TallOTEHOB M WX COCAMHEHWH (BO3MOXKHO
WCIOJb30BAHUE BHJICOMATEPHATIOB), O3HAKOMJICHHE ¢ 00paslamMu XJOpUAOB  (TaJOTCHHJIOB),



O3HaKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeIMHEHUSIMHA (BO3MOXKHO HCIIOJIb30BAHKUE BHICOMATEPUATIOB),
HaOJII0JICHHE TIpollecca OOYTJIMBAaHUS caxapa IOJ JCHCTBHUEM KOHIICHTPUPOBAHHON CEPHON KHCIOTHI,
M3YyYCHUE XUMUYCCKIX CBOMCTB pa30aBIICHHOW CEPHOM KUCIIOTHI, IPOBEICHUE KAYeCTBEHHON PEaKIMK Ha
cynbhaT-uOH W HaONIOJIEHUE MpHU3HAKa e€ MPOTEeKaHWs, 03HAKOMIICHHE C (PU3UYCCKUMHU CBOHCTBAMHU
azora, ¢ochopa U UX coenuHEHHA (BO3MOMKHO HCIIOIB30BaHUE BHUIEOMATEPHAIIOB), 00pa3llaMu a30THBIX
n (hocopHBIX YHOOpEeHUi, MoNydeHue, coOMpaHue, paclio3HABAaHHE M HM3YYCHHE CBOMCTB aMMUaKa,
MPOBEJICHNE KA4YeCTBEHHBIX PEaKIWii Ha WOH aMMOHHS W (ochaT-HOH W H3y4YeHHE NPU3HAKOB HX
MIPOTEKaHW, B3aUMOJCHCTBHEC KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeEOblo  (BO3MOXKHO
WCTIOJIB30BaHNE BHICOMATEPUANIOB), H3yUeHHE MOJEed KpHUCTAIUIMYECKHUX PEImIETOK anMasa, Tpadura,
dbyepera, 03HAKOMIJICHHAE C TIPOIIECCOM aJICOPOIMH pacTBOPEHHBIX BEMIECTB aKTHBUPOBAHHBIM YIITIEM H
YCTPOMCTBOM IPOTHBOra3sa, MOJIy4YeHHUEe, COOMpaHUe, Paclio3HABAHUE U M3YYCHUE CBOMCTB YIVIEKHCIIOIO
rasa, MpPOBEICHUE KAYCCTBEHHBIX pEakiuii Ha KapOOHAT U CHIIMKAT-MOHBI U M3YYCHHUE MPU3HAKOB UX
MPOTECKaHMs,  O3HAKOMIIGHHE C  MPOAYKIMEH  CUIUKATHOM  MPOMBINIUICHHOCTH,  pCEUICHUE
AKCIIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BaxxHelIre HeMeTauTbl U UX COCTUHEHUS.

MeTtasjibl 4 MX COeTHHEHUSI

OOmas xapakTepUCTHKAa XMUMUYECKUX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM HMX MOJIOKEHHUS B
[Tepuonuueckoit cucreme xummuueckux snementoB . M. MenaeneeBa u ctpoeHus atoMoB. CTpoeHue
MeTauioB. MeTamnnyeckas CBsi3b U METAJUIMYECKAsl KPUCTAILIMYECKash pPelI€TKa. DINEKTPOXUMHUYECKUI
psaa HampspkeHHH MeraiioB. Dusndeckne W XWMHYECKHE CBOicTBa MeTtainioB. OOmme crmocoOb!
MmosTydeHus] MeTaiioB. [IoHATHE 0 KOpPO3WM METalIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CriaBH (CcTajh, 9YyTyH, TJIOPATIOMUHAN, OpOH3a) ¥ MX IIPUMEHEHHE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[llenounble Metamibl: nojoxkeHue B Ilepuoguueckoid cucteme XuMuyeckux sieMeHtoB J[. U.
MeHnpeneeBa, CTPOCHHE WX aTOMOB, HaXOXICHHE B Ipupojae. Ou3ndeckne u XUMUICCKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kalus. [I[puMeHeHne meI0YHbIX METaJlIOB
M UX COETMHEHU.

[llenouHo3emenbHblE METaUIbl MarHuili W Kajapuuid: nosoxeHue B llepuoauueckoid cucreme
xumuueckux 3meMenToB JI. Y. Menneneesa, cTpoeHrE UX aTOMOB, HAXOXKJIEHUE B npupoae. Pusznueckue
U XUMHYECKHE CBOMCTBA MarHUS W KaiblUsd. BakHEWIne COeAMHEHUS KambIusd (OKCHI, THIPOKCHUI,
comn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHSHHUS.

Amomunuii: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snementoB J[. Y. Menzaeneesa,
CTPOEHHE aToMa, HaxOoXAcHHEe B mnpupone. Puznyeckue M XHMHUYECKHE CBOMICTBA aIIOMUHUSL.
AmMddorepHBIe CBOHCTBA OKCHAA U THAPOKCHIA aTFOMIHHS.

Kenezo: nmonoxenue B Ilepuoguueckoid cucreme xumuueckux snemeHtoB JI. M. Menjeneesa,
CTpPOEHHE aTOMa, HaxOXIcHUE B mpupozac. Du3mueckne M XUMHUECKHE CBOWCTBA >keie3a. OKCHIEI,
runpokcus! U conn xenesa (1) n xenesa (I1I), ux coctas, cBOCTBa 1 TOTyUYCHHE.

Xumuueckuil IKCnepumMeHm:

O3HAKOMJICHHE C O0pasllaMd METaJUIOB W CIUIABOB, UX (PU3MYCCKUMHU CBOMCTBAMH, U3yUCHHUEC
pe3yJIbTaTOB KOPPO3UM METAUIOB (BO3MOXHO HCIOJIb30BAHUE BHJCOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJIa KaJIbI[US U HATPUS C BOJMOW (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATCPUAIIOB),
WCCIICJIOBAHUE CBOHCTB JKECTKOW BOJNBI, TpoOIlecca TOPEHUS JKene3a B KUCIOpoae (BO3MOXKHO
WCTIOJIb30BAHKUE BHUCOMATEPUANIOB), IPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIW{ Ha MOHBI: MarHus,
KaJIbIIVs, aIFOMUHUS, ITUHKA, xene3a (1) u xenesa (I11), meau (II), HaOnroneHue u omricaHue MPOIECCOB
OKpalllMBaHWA IUITAMEHH WOHAMH HATpHs, Kamusg © KaublOus (BO3MOXKHO  HICIIOJIb30BaHUE
BHJIEOMAaTEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCHIA AFOMUHUS U THIPOKCHIA INHKA,
pelIeHe SKCIEPUMEHTAIbHBIX 3a]a4 110 TeMe « BakHelue MeTalibl U UX COEAUHECHUSI.

XuMHus U OKpYyxKaLas cpeaa

BemectBa 1 MaTepuaibl B MOBCEAHEBHON KU3HU YeIoBeKa. bezonmacHoe MCIONB30BaHNE BEIICCTB
Y XUMUYECKHX peakiui B ObITy. [TepBasi moMOIIs MPU XUMUYECKUX 0XKOTaX M OTPABJICHHUSX.

XuMHUeCKoe 3arpsi3HEHHE OKpYXKaroIed cpeapl (MpeAeibHas IOMyCTUMAas KOHIICHTPAIUs
Beniects, Aanee — [1JIK). Poib xumuu B pemieHu# SK0JIOTHYECKUX TPOOIeM.



Xumuueckuii IKcnepumenm:

M3y4eHHUE 00pa3lioB MaTepHalIOB (CTEKIIO, CIIaBbl METAJUIOB, IOJIUMEPHBIC MaTECPUAJIbI).

Mesrcnpeomemnuwie ceasu

Peanuzanus MexXnpenIMeTHBIX CBA3€H MpU M3yUYEHUU XMMHH B 9 Kllacce OCYIICCTBIISICTCS 4epe3
WCTIOJIh30BAHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX IMOHATHIA, TaK ¥ TOHATHUH, SBISIFOIIUXCS CHCTEMHBIMU
JUTSL OTJISNBHBIX TPEMETOB €CTeCTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAYYHBIE TOHATHS: HAy4yHBIH (DakT, THIOTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, KJIacCH(PHKaIs, MePpHOIUNIHOCTh, HAOIIOACHUE, DKCIIEPUMEHT, MOICIUPOBAaHHE, H3MEPCHHUE,
MOJEITb, SIBJICHUE, ITAPHUKOBEIN 3P EKT, TEXHOIOTHS, MaTEPHAITHI.

®dusnka: Matepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIbI, PAJUOAKTUBHOCTD,
MOJIEKyJIa, DJEKTPUYECKUH 3apsa, MPOBOIHUKH, IIONXYIPOBOJHUKH, IUAJIEKTPUKH, (DOTOINEMEHT,
BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSHHME BEIISCTBa, TIa3, pacTBOpP, pPacTBOPUMOCTb,
KpI/ICTaJUII/I‘IeCKaSI pCIHéTKa, CIIJIaBBI, (bI/ISI/I‘-ICCKI/IC BCIINYMWHBI, CIWHUIIBI I/I3M€peHI/IH, KOCMHUYECKOEC
MIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJHIIE.

Buonorus: ¢orocuHTe3, pixanme, Ouochepa, DIKOCUCTEMa, MHUHEPAIbHBIE YAOOpEHUS,
MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEILICCTBA.

leorpadms: atmocdepa, ruapocdepa, MHUHEpallbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAEMEIE,
TOTUTUBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JANYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOI'O OOIIEr0 00pa30BaHuUs JOCTUTAIOTCS B
XxoJie OOydYeHUs: XUMHHM B €IUHCTBE Y4YCOHOM W BOCHHMTATEIBHOH JESITEILHOCTH B COOTBETCTBUHU C
TPAOUIIMOHHBIMH ~ POCCUHUCKMMH  COLUOKYJIBTYPHBIMU H  JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU,
MPUHATHIMH B OOIIECTBE MTPABUJIAaMU M HOPMaMU TIOBEJICHHS U CIIOCOOCTBYIOT MPOIIeCCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS U COLUATHM3AINU 00yYaIOIIIXCSI.

JIudHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMI U paCIIMPEHUE ONbITA ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1)naTpMoTHYECKOro BOCIMTAHUSA:

LIECHHOCTHOT'O OTHOUIEHHWA K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJIeINIO0, TIOHUMAaHUS 3HAYCHUS XUMUYICCKON HAYKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOH MH(OpManUed O MEPeIOBBIX TOCTHXKCHUAX M OTKPBITHSAX MHPOBOW U
OTEUECTBEHHON XUMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUS:

MIPEICTABICHUS O COLMATBHBIX HOPMAaX M MpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHWUN B KOJUJICKTHBE,
KOMMYHUKATUBHOW  KOMIICTGHTHOCTH B  OOIIECTBEHHO IIOJIC3HOW, Y4eOHOUCCIICOBATENbCKOM,
TBOPYECKOW M APYTUX BUAAX JCSATSIHLHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW NEATEIEHOCTU
MPH  BBINIOJIHEHUHM Y4YeOHBIX, IMO3HABATENBHBIX 33]a4, BBITOJHEHHH XWMHUYECKHX OKCIECPUMEHTOB,
CO3/IaHUM Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIM B TPOIECCE 3TOM
y4eOHOW JesTeNbHOCTH, TOTOBHOCTH OIICHWBAaTh CBOE TIOBEJEHHE M TOCTYNKH CBOWX TOBAapHIIEH ¢
[IO3WULIMY HPABCTBEHHBIX U IPAaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBUN MTOCTYIIKOB;

3)1IeHHOCTH HAYYHOTO TO3HAHUSI:

MHPOBO33PEHUYECKHUE MPEJCTABICHUS] O BEIIECTBE M XUMHUYECKOW pPEaKIUH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJIAIOIIME OCHOBY JIJISl IOHUMAHUS CYUIHOCTH Hay4YHOU
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aMMOCBA3SIX
YEJI0BEKA C MPUPOAHON CPEIOi, O POJIM XMUMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;



IMMO3HABATCJIbHBIC MOTHBEI, HAIIPABJICHHBIC HA IMMOJTYYCHUE HOBBIX 3HAHUH MO XUMHUH, H€O6XOILI/IMI)IC
JUIE  OOBSCHEHMsI HAOJIOJAEMbIX TIPOIIECCOB M SIBJICHUM, IO3HABATEIILHOW, WH(OOPMAIMOHHOW U
YUTATETICKON KYJNBTYPBl, B TOM YHCJIE HABBIKOB CaMOCTOSATENBHOH pabOThl C y4eOHBIMH TEKCTaMHu,
CTIPaBOYHOM JIUTEPATY PO, ZOCTYTHBIMU TEXHUYECKUMH CPECTBaMH HHPOPMALIIOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0O M IIO3HAHHUIO, JI0003HATEIbHOCTh, TOTOBHOCTb M CHOCOOHOCTH K
caM000pa30BaHNI0, MPOEKTHOM W HCCIENOBATEICKOW JIEATENIbHOCTH, K OCO3HAHHOMY BEIOOpY
HaTPaBJICHHOCTH U YPOBHS 00yYEHUS B NalbHEUIIIEM;

4)opMuUpOBaHMSA KYJAbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 370POBBIO, YCTAaHOBKH Ha
3IOPOBBIA 00pa3 >KM3HM, OCO3HAHME TOCIEACTBHM M HENMPHUATHE BPEAHBIX MPUBBIUEK (ymoTpeOieHus
QJIKOTOJISI, HAPKOTHUKOB, KYPEHHS ), HECOOXOIUMOCTH COOIIONCHUS MPaBUil 0€30MaCHOCTH TIpH oOpaIrieHnn
C XMMUYECKAMH BEIIECTBAMH B OBITY U peallbHOM JKU3HH;

5)TpynoBoro BocnuTaHus:

HHTEpEeC K MPaKTUIECKOMY M3Y4eHHIO podeccuii U TpyJa pa3IiuHoro poja, yBaXeHUE K TPYAY U
pe3yabTaTaM TPYIOBOH AEATEILHOCTH, B TOM YWCIIE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHHW TI0
XMMHUH, OCO3HAHHBIA BBIOOD WMHAMBUAYAJILHOH TPACKTOPUU MPOAOIDKEHUS OOpa3oBaHUS € YYETOM
JIUYHOCTHBIX HWHTEPECOB U CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
yCHemHol TNpoeCCHOHANBHOW JEeATeNFHOCTH W Pa3BUTHS HEOOXOMUMBIX YMEHHA, TOTOBHOCTH
aIarITUPOBATHCS B TPO(EeCCHOHANBHOI cpejie;

6)3K0710rM4eCKOro BOCIIUTAHUS:

9KOJIOTUYECKH IIEIecO00pa3Hoe OTHOIICHNE K MPUpPOe KaK NCTOYHUKY KU3HU Ha 3eMjie, OCHOBE
e CyIecTBOBaHHUS, MOHMMAaHWE IIEHHOCTH 37I0POBOTO M Oe3omacHOro oOpas3a XHM3HH, OTBETCTBEHHOE
OTHOIIEHUWE K COOCTBEHHOMY (DHU3MYECKOMY H TICHXHUYECKOMY 3J0POBBIO, OCO3HAHHWE IEHHOCTH
COOIOZeHUs] TpaBWJI OE€30MACHOTO TOBEACHHUS TpU padOTe C BEIIECTBAMH, a TaKKe B CHUTYaIMsX,
YTPOXKAIOMINX 3J0OPOBBIO M KHU3HHU JIIOJIEH;

CHOCO6HOCTI/I NOPUMCHATL 3HAHHWA, IMOJIy4YaeMbIC IIPpU U3YYCHUU XHUMUH, JId PCHICHUA 3a4ad,
CBSI3aHHBIX C OKPYXXAaoILed MPUPOAHON cpeloi, AJsl MOBBILICHUS YPOBHS 3KOJIOTUYECKOW KYJIBTYpHI,
OCO3HaHUs TJIOOANBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJeM W MyTeld HX pelleHHs MOCPEeICTBOM
METOJIOB XUMHH, DKOJOTHYECKOTO MBIIUICHUs, YMEHHUS PYKOBOACTBOBATHCSI MM B IIO3HABATEIIbHOM,
KOMMYHUKAaTUBHOU U COITUAIEHOM MTPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX pE3yNbTATOB BBIACHSIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHPOBO33pEHHS OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPUHIIMII, THIIOTe3a, (haKT, cCUCTeMa, TpoIiece,
AKCIIEPUMEHT M JIPYTO€.), KOTOPHIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHWH M3 3TUX MPEIMETOB (JOPMHPOBATH MPEICTABICHHE O LIEJIOCTHONH HAYYHOM
KapTUHEC MHpA, W YHHUBCPCAJIBHBIC y‘IeGHBIe HeﬁCTBHH (HO3HaBaTeJIBHI>Ie, KOMMYHUKAaTHBHEBIC,
pEryJSITUBHBIE), KOTOphIE OOECIeunBalOT (POPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIILHOMY
IJIAHUPOBAHUIO U OCYIICCTBIICHUIO y‘IC6H017I JACATCIBbHOCTU.

IMo3naBaTebHbIE YyHUBEpPCAJIbLHBIE YUeOHbIe AeliCTBHS

Ba3zoBble jjornyeckue aeiicTBusn:

YMEHHS HCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOSHHHM 3HAHWHN: PacKpbIBATh
CMBICT XMMUYECKUX TOHATHH (BBIACNATh WX XapaKTepHbIe NMPU3HAKH, YCTAaHABIWUBATH B3aMMOCBS3b C
IPYTAMU TIOHSATHSAMHE), WCIIONB30BaTh TOHATHS ISl OOBSCHEHHS OTACIHHBIX (DAaKTOB M SIBICHHIH,
BBIOMpATh OCHOBAaHUS M KPUTEPUU IS KIacCH(PUKANK XMMUYECKIX BEIIECTB W XMMUYECKHX PEaKInH,
YCTaHaBIMBATh MPUYNHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMH H3Y4YeHHS, CTPOUTH JIOTUYECKHE
pacCyXKacHus (I/IHIIYKTI/IBHBIC, JOCAYKTUBHBIC, 110 aHaJ'IOI‘I/II/I), JC€JIaTh BBIBOAbBI U 3aKJIFOYCHHUS,

YMEHHE TPUMEHSTh B TMpOIecce IO3HAHUS NOHATUSA (IPEeIMETHbIE M MeTalpenMeTHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCTIOJIb3YEMbIE B XHMHUH, MTPe00pa3oBbIBATH MIHPOKO IPUMEHSEMBIE
B XMMHU MOJICJIBHBIC MPEIICTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKasi popMysa u
ypaBHEHHE XUMHYECKOH peakluu — MpH pEelIeHHH y4eOHO-TIO3HABAaTENbHBIX 33/a4, ¢ y4ETOM 3THX



MOJICNIBHBIX TIPEJICTABICHUI BBIBISATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKU HN3YYaEMBIX
O0BEKTOB — XUMHYECKUX BEIICCTB U XHMHUYECKHX PEaKIUH, BBIABIATH OOLIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEICTBEHHBIC CBSI3U U MPOTUBOPEUHS B U3YUaEMBIX IPOLECCAX U SBICHUSX.

Ba3oBble ucciienoBarebCKue AeiiCTBUS:

YMEHHUE HUCIOJB30BaTh MOCTABICHHBIE BOMNPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBHI IJIsi (OPMHUPOBAHHMS THIOTE3bl 10 TIPOBEPKE IMPABMILHOCTH BBICKa3bIBAEMBIX
CYXKJICHUH;

MpHOOpeTeHne OmbiTa MO0 IUIAHUPOBAHHWIO, OPraHU3alMl ¥ TPOBEACHUI0 YYCHHYECKHX
JKCIIEPUMEHTOB, yYMEHHE HaONIoJaTh 3a XOIOM IIPOIecCa, CaMOCTOSITENIbHO TPOTHO3MPOBATH €r0
pesynbTar, ¢GopMyIupoBaTh OOOOIICHHWS ¥ BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO OIIBITA,
HICCJIEIOBAHNUS, COCTABIIATH OTYET O MPOACIIAHHON padoTe.

Pa6ora ¢ undgopmanueii:

YMEHUE BBIOUPATh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO Pa3IMYHBIX BUIO0B U (HOpM
MIPEICTABICHUS, TIONYyYaeMyI0 U3 PAa3HBIX HUCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEPATYpa XUMHUYECKOTO
COJIepKaHusl, CIIPABOYHBIE MMOCOOUs, pecypchl HTepHETa), KPUTUYECKHU OICHUBATH MPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHSTh Pa3IM4YHbIE METOJbI W 3alpochl MPH TMOHWCKe U 0TOOpe HHpOpManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX JIs BBITIONHEHHS Yy4YeOHBIX W TIIO3HABATENbHBIX 3a/1a4
ONpene’éHHOTO THMA, TMPHOOpPETeHHWE OIbITa B  OOJIACTH  WCHONB30BaHHS  WH(GOPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBJIaJEHUE KyJIbTYpOM aKTUBHOIO HCIIONb30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENFHO BHIOMPATh ONTHMAaJbHYIO0 (OpMy MpeAcTaBiIeHHus WH(popManuu u
WUTIOCTPUPOBATh peIlacMble 3aadll HECIOKHBIMH CXEMaMH, JuarpaMMaMH, IpyruMu (GopMaMu
rpaduKy U MX KOMOWHAIMSIMH;

YMEHHE HCIOJb30BaTh W aHAJIM3UPOBaTh B IMpolecCe YYeOHOW M  HCCIeI0BaTEIbCKON
NESITEILHOCTH MH(OPMAIIUIO O BIMSHHUA TPOMBIIUICHHOCTH, CEIBCKOTO XO3AWCTBA M TPAHCIOPTa Ha
COCTOSIHUE OKPYXKAIOIIEH IPUPOTHOM CpEeIbl.

KoMMyHMKATHBHBIE YHUBEpPCAJbHbIE YueOHbIe 1eiicTBHUS:

yYMEHHS 3a/1aBaTh BOMPOCH! (B XOjae auayiora W (WIM) JTUCKYCCHH) TIO CYIIECTBY OOCYXIaeMoi
TeMBI, (HOPMYIUPOBATH CBOU MPEIIOKEHISI OTHOCUTEIHHO BHIIOJHEHUS MPEJIOKEHHON 3a/1a4u;

YMEHUSI MOPEACTaBIATh IMONYYEHHBIC pPE3yJbTaThl MO3HABATENBHOM NEATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; NeJaTh MPE3CHTALMIO PE3YJbTATOB BBIINOJHEHUS XUMHUYECKOTO 3KCIEPUMEHTA
(maboparopHoro ombita, JabopaTopHON pabOTHl MO MCCIEIOBAHUIO CBOWCTB BEMIECTB, Y4eOHOTO
MIPOEKTA);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATCIBHOU W
HCCJIEIOBATEIBCKON JCSITEIFHOCTH TPHU PEIICHHH BO3HUKAIOMIMX MPoOJieM Ha OCHOBE ydéra OOImX
WHTEPECOB M COIJIACOBaHMSA MO3UIUil (0OCYyX IeHus, OOMEH MHEHHAMH, «MO3TOBBIE IITYPMBI,
KOOpPJIMHAIIMS COBMECTHBIX JCHCTBHUH, OMpeNeieHne KPUTEPUEB IO OICHKE KadecTBa BBITOJHEHHOU
paboTHI U IpyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE AelCTBUSL:

YMEHUE CaMOCTOSTEIbHO ONPENCIITh ULEIH JACSTEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISTD,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JIEATEIBHOCTh, BHIOWpAaTh HamOoiee
3¢ (heKkTUBHBIE CTIOCOOBI PEelIeHHs YIeOHBIX U MMO3HABATENLHBIX 33/1a4, CAMOCTOATEIHHO COCTABISATEH HITU
KOPPEKTUPOBATh MPEAJIOKEHHBIA aJrOpUTM ACHCTBUI IpU BBHINOJIHEHUH 3aJaHU ¢ y4ETOM MOTYyYEHHUS
HOBBIX 3HaHWH 00 H3yYaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHAX, OIICHWBAaTh COOTBETCTBUE
MOJIyYEHHOI'O pe3yJbTaTa 3asBICHHOM LIEJM, YMEHUE HCIOJIb30BaTh W aHaJU3UpPOBaTh KOHTEKCTHI,
TpeyiaracMbple B yCIIOBUU 3aJaHUH.

NPEAMETHBIE PE3YJIbTATDBI

B cocTaBe npeaMeTHBIX Pe3yJIbTaTOB MO0 OCBOCHUIO 00sI3aTEILHOTO COACPIKAHMUS, YCTAHOBIEHHOTO
NaHHOH (enepaabHON paboyei mporpaMMon, BBIJCISIOT: OCBOCHHBIC 00YYAIONUMUCS HAYYHBIC 3HAHMUS,
YMEHUS U CHIOCOOBI JISHCTBHIA, crieliuuuecKue sl peIMEeTHOM 001acT « XUMUsD», BUJIBI JEATSILHOCTH



[0 TIOJIYYEHUIO HOBOTO 3HaHUS, €r0 MHTEPIIPETalMH, MPeoOpa3oBaHUIO W MPUMEHEHHMIO B Pa3IUYHBIX
yueOHBIX U HOBBIX CUTYallHsX.

K xoniy o0y4enus B 8 kiacce npeaMeTHBIE pe3ysbTaThl Ha 0a30BOM ypOBHE TOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTh Y OOYYAIOLTUXCSI YMEHUMH:

PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKHUX TOHATHUI: aTOM, MOJIEKYJIa, XHMHYECKUI 3JIEMEHT,
MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOJHASI M HEOJHOPO/IHAS), BAJIEHTHOCTS,
OTHOCHUTENbHAsT aTOMHAash M MOJIEKYJSApHas Macca, KOJIMYECTBO BEIIECTBA, MOIb, MOJApHAs
Macca, MaccoBas IO XMMHUYECKOTO JJIEMEHTa B COENWHEHWH, MOJISIPHBIN O0BEM, OKCHI,
KHCJIOTa, OCHOBaHHWE, COJIb, 3JEKTPOOTPHUIIATEIHHOCTh, CTEIEHb OKHCIEHHS, XHUMHYECKas
peaknmsi, KiaccuMUKaIys peakiuii: Peakiind COCIUHEHHUS, PEaKIMH Pa3IoKEHUsS, PEaKITHH
3aMEIICHHS, PEaKIuu OOMEHa, 9K30- W JHIOTEPMHUCCKHE PEaKIUH, TEIJIOBOH 3(PQeKT
peakumu, SIpo aroma, JJIEKTPOHHBIA CJIOW aroma, aroMHas OpOWTanb, paguyc aroma,
XUMUYECKasl CBSI3b, MOJIAPHAS M HETIOJSIPHAS KOBaJICHTHAS CBSI3b, MOHHAS CBSI3b, MOH, KATHUOH,
AHUOH, PACTBOP, MacCcOBasl 10JISI BeliecTBa (IIPOIEHTHAS KOHIICHTPAIINA) B PaCTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMUYECKHX MOHSATHA U MPUMEHSATH 3TU TOHSATHUS
MIPH OTIMCAHUH BEIIECTB U UX MPEBPAIICHUH;

WCIIONb30BaTh XUMHUUYECKYI) CHMBOJIMKY IS COCTaBJICHUS (OPMYJ BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIHIA;

OTIpEAETSATh BAIEGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb OKHCIICHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, NMPUHAJIKHOCTh BEHIECTB K ONMPEAETEHHOMY KIIaccy
COCMMHEHHA 10 (opMysiaM, BHI XUMHUYECKOW CBsS3M (KOBajeHTHas MW WOHHAsA) B
HEOPTaHUICCKUX COCAMHCHISX;

packpsiBaTh cmbich  Ilepuogumueckoro 3axoHa J[. M. MengeneeBa: JIeMOHCTPpUPOBATH
MMOHUMAaHUE TIEPUOTUICCKON 3aBUCUMOCTH CBONCTB XUMUYECKUX DIIEMEHTOB OT WX TOJIOKCHHUS
B [lepuoanueckoif cucTteMe, 3aKOHOB COXPAHEHUS MAacCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YUCHHsI, 3aK0OHa ABOTaIpo;

OTHCHIBATh M XapaKTepu3oBaTh TabmuuHyto (popmy [leprommueckoli cCHCTEMBI XUMHYECKUX
AJIEMEHTOB: Pa3NUYaTh MOHATHS «TJaBHAs moArpymma (A-rpynmna)» U «mo0oYHas MOArpyIna
(b-rpymma)», manble U OONBIIUE TMEPHOJBI, COOTHOCUTh OOO03HAYEHHUsS, KOTOPhIE MMEIOTCS B
tabmune «llepnonmnyeckass cucrema xumMudeckux osnemertoB J[. WM. MengeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHUYECKHX SJIEMEHTOB (COCTaB U 3apsi
spa, o0IIee YHCII0 AIIEKTPOHOB M PACIPEeIeIIeHNE X TI0 AIIEKTPOHHBIM CIIOSIM);
KITaCCH(HUIMPOBATH XUMUIECKHE HIIEMEHTHI, HEOPTaHMIECKUE BEIIECTBA, XUMHIECKUE PEaKIIuN
(TI0 YHMCITy ¥ COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3P deKTy);
XapaKTepHU30BaTh (OMUCHIBATH) OOIIHNE XMMHUYECKHE CBOWCTBA BEMIECTB PA3IMIHBIX KIIACCOB,
MOATBEPXKIasi ONHWCAaHWE TPUMEpPaMUd MOJICKYJSIPHBIX ~ YpPaBHEHHN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBAa BEHISCTB B 3aBHUCHUMOCTH OT HUX Kad4eCTBEHHOI'O COCTAaBa,
BO3MOXKHOCTH NPOTCKAHMSI XUMHUYCECKUX MTPEBPAIICHUN B PA3THUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMUMHYECKOTO 3JIEMEHTa Mo (OpMYyJie COSAMHEHHS, MacCOBYHO JIOJNIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOW PEAKIIHM;

MPUMEHSATh OCHOBHBIE OIIEpAallid MBICIUTENIbHOW JAEATENhbHOCTH — AaHali3 H CHHTE3,
cpaBHEHHE, OOOOIICHHe, CHCTEMAaTH3alWio, KIAacCU(UKAIWMIO, BBIABICHHE MPUIHHHO--
CIEICTBEHHBIX CBSI3€ll — M W3yYeHUS CBOMCTB BEIIECTB W XHUMHYECKUX pEaKIni,
€CTECTBEHHO-HAYYHBIC METOIBI TO3HAHUS — HAOMIOICHNE, W3MEPCHHE, MOJCITUPOBAHUE,
9KCIIEPUMEHT (peabHBIN 1 MBICIIEHHBIN);

CJIeIOBaTh MPaBUIaM TI0JIb30BAHUS XMMUYECKON TIOCYI0H U 1a00paTOPHBIM 000pYI0BaHHEM, &
TakKe TMpaBWIaM OOpaIICHUs C BEHIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMH TIO
BBITIOJIHCHUIO  JTA0OPATOPHBIX ~XMMUYECKMX OIBITOB 10 TIOJAYYCHHUIO W COOMpAHUIO



ra3oo0pa3HBIX BEIIECTB (BOJOpPOAa H  KHCJIOPOJAA), IPHIOTOBJICHUIO PAacTBOPOB C
ONpeAeNEHHON MaccOBOM JOJIEd pPACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W IPOBOJUTH
XUMUYECKUE SKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIBIO
WHAMKATOPOB (JTakMyc, (heHo(TaIenH, METHIIOPAaHXK H JAPYTHE).

K xoniy o0y4enust B 9 kiacce npeaMETHbIC Pe3yJIbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTh Y O0YYAIOLIUXCSI YMEHHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, I[IPOCTOE  BELIECTBO, CII0)KHOE  BEIIECTBO,  BaJEHTHOCTb,
JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHMS, XUMHUYECKas peaklMs, XUMHUYecKas CBSI3b,
TeIoBoi 3(h(eKT peakuu, MOJIb, MOJISAPHBIN 00BEM, PaCTBOD, HIIEKTPOIUTHI, HEANEKTPOIIHUTHL,
ANEKTPOIUTHYECKAST JUCCOIMALUS, PEaKIMU HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTMMble W HEOOpaTHMBIE pEaKIHUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKklUMH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHUCIECHHUE W BOCCTAHOBJICHHE, aJUIOTPOIUS,
aM(pOTEepPHOCTh, XUMHUYECKasl CBSI3b (KOBAJIEHTHAS, HOHHAS, METAITNIECKast), KPHUCTAINTNIeCKas
peméTKa, KOppO3Usl METAUIOB, CIUIABBI, CKOPOCTh XHMHYECKOH pEaKLUH, MPeAesIbHO
nomyctuMast koHueHntpanusa [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMWYECKHX MOHATHA M NMPUMEHATH 3T TOHATHS
MIpY OTIMCAaHUH BELECTB U UX MPEBpAIIECHUH;

WCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY JUISi COCTaBJICHHUS (POpMyJ] BELIECTB M ypaBHEHUIA
XUMHUUYECKUX PEAKIINH;

OTIpeAENATh BAJEHTHOCTh M CTENEHb OKWCIEHUS XUMHUYECKHX JIIEMEHTOB B COCTUHEHHUSIX
Pa3IMYHOTO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K OMpPEAEIEHHOMY KJIAacCy COEIWHEHHH Io
dopmynam, BHI XUMHYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, MeTajlnyecKkas) B
HEOPraHWYECKUX COEAMHEHHUSX, 3aps] MOHA MO XUMHYECKOH (opmyie, xapakTep CpeAbl B
BOAHBIX PAaCTBOpaX HEOPraHWYECKHX COEAWHEHUH, THUN KPUCTAUIMUECKOW pPEIETKH
KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cmbica Ilepuoanueckoro 3axona J. M. MenneneeBa u IE€MOHCTpUPOBATH €ro
MOHUMaHHWe: ONHKCHIBATh M XapakTepu3oBaTh TabiamuyHylo (opmy Ileproandeckoil crcTembl
XMMUYECKUX 3JIEMEHTOB: Pa3NNuaTh MOHITUS «TJIaBHAS MOArpynma (A-rpymmna)» u «modouHast
noarpynna (b-rpynma)», manbsle U OoNbIINE TIEPHOABI, COOTHOCHTH 00O3HAYEHUsI, KOTOpPHIC
UMEIOTCS B MEPUOJMYECKON Tabjuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUsSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsii Aapa, 00lIee YHCIIO 3JCKTPOHOB U paclpeneNeHle ux
M0 JJIGKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
3JIEMEHTOB U MX COEAMHEHHUW B IMpeieliax MajblX MEePUOJOB U TJIABHBIX MOJATPYII C YYETOM
CTPOCHHUS UX aTOMOB;

KJTaCCH(HUIUPOBATH XUMUIECKHE DIIEMEHTHI, HEOPTaHMIECKUE BEIIECTBA, XUMHUECKUE PEaKITuN
(mo 4Yucmy W CcOCTaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIoBOMY 3¢¢eKTy, Mo
WM3MEHEHHIO CTETICHEeH OKMCIIEHUSI XUMUYIECKHUX DJIEMEHTOB);

XapaKkTepHu30BaTh (OMUCHIBATH) OOIIME U CIEIU(PUISCKUEC XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, NOATBEPKAas ONHUCAHUE MPUMEpPAaMU MOJEKYJSIPHBIX M HOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

COCTaBJISITh YPABHEHHUS 3JIEKTPOJIUTUYECKON AUCCOUMALMN KUCIIOT, IIEeJI0YEl U COJel, OJHbIE
W COKpaméHHBIC ypaBHCHHSI pEaKIWid HOHHOTO OOMEHA, YpaBHEHHUS  PEaKIIHid,
MOATBEPKIAIOIINX CYIIECTBOBAaHHE T€HETHYECKON CBS3M MEXJy BELIECTBAMM Pa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIMA  MOCPEICTBOM
COCTaBJICHHS JIEKTPOHHOTO OalaHca 3TUX PEaKIIHiA;

MPOTHO3MPOBATh CBOICTBA BEMIECTB B 3aBUCHMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILIEHU B Pa3TUYHbIX YCIOBUSAX;



BBIYUCIIATH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO Macchl BELIECTB, MacCOBYIO JIOJIO
XMMUYECKOro JIeMeHTa 0 (opMyle COSAMHEHMS, MacCOBYIO AOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJUTH PAcU€Thl 10 YPAaBHEHUIO XUMHUUYECKOH peaKIny;

coOJIroIaTh MpaBwiia MOJB30BAHU XUMUYECKON MOCYAO0N 1 Tab0opaTOpHBIM 000PYIOBaHUEM, a
TaKXe MpaBuiia 0OpaIeHHs ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSIMHE 10 BBITTOJTHEHUIO
1a00paTOPHBIX XMMUYECKUX OIMBITOB IO TONYYEHHIO W COOMPAHUIO T'a3000pa3HBIX BEIIECTB
(aMMHaKa M YIJIEKHCIIOTO Ta3a);

NPOBOJMUTH PEaKkUuH, MOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM IMyTEM XJIOpWA-, OpoMHUI-, HOaUA-, KapOoHaT-, (hocdar-, CUIUKAT-,
cynb(ar-, TUAPOKCHUA-UOHBI, KATHOHBI AaMMOHHSI M HMOHBl H3YyYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEILECTB;

MPUMEHATh OCHOBHBIC OIEpallMd MBICIUTENFHON AEATENFHOCTH — aHali3 W CHHTES3,
cpaBHEHHE, 00001IeHre, CHCTEMAaTH3AIHIO, BBISIBIICHUE TPUYHHHO-CIIEICTBEHHBIX CBSA3EH — JIJIs
W3yUYCHHS CBONCTB BEIIECTB U XUMHUECKHX PEAKIMH, €CTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS

— HabmiozieHYe, N3MepEeHHe, MOJICTPOBAHHNE, SKCTIEPUMEHT (PEalbHbIH 1 MBICTEHHEIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosamnuecTBo yacos
Ne HaunMeHoBaHue pa3iesioB u JJIeKTPOHHBIE (L poBbIe)
KoHnTpoibHbIe IIpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznea 1.1lepBoHavasibHble XUMHYECKHE MIOHSATHSA
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [JOK
' MPAKTUYECKOU NEeSATENbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BeittectBa 1 xXuMuueckue 15 | Bbu6nuoreka [JOK
' peaKiuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20

Paznen 2.BaxkHeliine nmpeacTaBUTE I HEOPraHUYECKUX BellleCTB

21 Bosnyx. Kucnopon. [lonstue 6 bubnnorexa [IOK

' 00 okcHuIax https://m.edsoo.ru/7f41837¢
2 Bomopon.Ilonstre o kucnorax g 1 Bbu6nuoreka [JOK

’ U COJISAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [JOK

) OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 1 1 bu6mmoreka [{OK

' HEOPTaHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 30

Paznen 3.Ilepuoanuecknii 3axoH u Ilepuoguueckast cucrema xumnueckux 3jeMeHToB JI. U. Menneneea. CTpoeHue aToMoB.
XuMmuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE 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

[Tepuoanueckuii 3aKOH U

31 [Tepronuueckas cucrema 7 bu6mmoreka [JOK
XUMHYECKHUX deMeHTOB JI. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

. )O(HMI/IquKas[ CBA3b. BuGmiorexa LIOK

' KHCTHTEIRHO- 8 https://m.edsoo.1u/7f41837¢

BOCCTAHOBUTEJIHLHBIC PEAKITUU

Hroro mio paszerty 15 Et?fgjjr?l?:;(i)gr(ziﬂlfiﬁc

[IpomexxyTouHas arTecTanus 1

(xoHTpOJBHAS paboTa)

PesepBHOE Bpems 1 bubmoreia HOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KonuyecTBo yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne n/m Kontpoasnnl | IlpakTuueckn
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
e padoTsI e padoThI
pecypchbl
Pa3jen 1.BemecTBO U XUMHYECKHE PeAKIIUA
. but6mmoreka [JOK
[ToBTOpEeHUe U yriryOJaeHUE 3HAHUIA
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiacca p
bubmmoreka [{OK
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peaxiuit p
bubmoreka [JOK
DNEKTPOIUTHYECKAST TUCCOIIUAITHS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUUECKUE PEaKIH B PACTBOpPaxX p
Utoro mo pazneny 17
Pa3znen 2.Hemera/uibl M UX COeIMHEHUS
bu6nuorexka [JOK
OO01mas xapakTepuCTHKa XUMUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHTOB VIIA-rpymnmsl. ['anoreHst 6
OO0m1as XxapakTeprucTHKa XUMHIECKUX bubmmoreka [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/7f41a63
COEIUHEHUS 6
OO0m1as XxapakKTepruCcTUKa XUMHUIECKUX bubnmnoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a63
COEUHEHUS 6
2.4 OO011ast XapaKTepUCTUKA XUMHIECKUX 8 1 2 bubaunoreka ITOK



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
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

sneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHHI U UX COCITMHEHHUS

https://m.edsoo.ru/7f41a63
6

Hroro no pasneny 25
Pa3znea 3.MeTajibl 4 UX COeIMHEHUS
bu6nuoreka [JOK
3.1 OO011He CBOMCTBA METAJNIOB 4 https://m.edsoo.ru/7f41a63
6
but6mmoreka [JOK
3.2 Baxkneiiliie MeTallIbl U MX COCAUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxawuas cpeia
but6mmoreka [JOK
4.1 BemectBa u Marepuansl B )KMU3HU YeJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Uroro no pazaeny
5 [TpomexxyTouHast arrectanus (KOHTPOJIbHAS 1
paborta)
but6mmoreka [JOK
PesepBHOE Bpems 2 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne Tema ypoka K II M3YUYEHH uHppoBLIe
n/n P Bcero OHEPOHLHH pa:ichlech a y oOpa3oBaTe/bHbBIE
e padoThl e padoThl pecype
1 [Ipeamer xumun. Poias XUMuM B )KU3HU 1 bu6nuoreka IIOK
yenoBeka. Tena v BeniecTnra https://m.edsoo.ru/ff0d210¢
2 ITonsiTie 0 MeTO/IaX MO3HAHUS B XUMUU 1 Eubmrorexa IIOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktruueckas padota Ne 1 «IIpaBuia
3 paboThl B 1ab0opaTOpHU U MPUEMBI 1 bu6nuoreka IIOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyAOBaHHUEM)
Yucteie BemecTBa u cMecu. CiocoObl bu6mmoreka [{IOK
4 . 1
pasziesIeHUs] CMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora No 2
5 «II’)a3 eJICHUE cﬁeceﬁ (ma mpumepe 1 Eubmrorexa LIOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYMCTKH TOBAPEHHOU COJIH)»
6 ATOMBI U MOJICKYJIBI 1 Eubmrorexa LIOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH 1 bubnmuoreka [JOK
(CUMBOJIbI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U clOXKHBIE BEIECTBA 1 Eubmorexa LOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 Eubmaorexa ITOK
yAp y https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmya BaJ'IeHTIII;OCTB 1 bubmorexa [HOK
) https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHUX JJICMCHTOB



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

1 OtHOcHTeNIbHAsl aTOMHAs Macca. bubmuoreka [IOK
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHAYECKOro bu6mmoreka [{OK
3JIEMEHTAa B COEAUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiecTtBa. Moiib. bubmuoreka [JOK
MogsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYEeCKUEe U XUMUYECKHE SBJICHUS. bu6mmoreka [IOK
XUMUYECKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKu U yCIOBUS TPOTEKAHUS bu6mmoreka [{JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6nuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuecTBa, MacChl
17 BEIIECTRA I10 aBHeHI/IﬂN; XUMHUYECKHUX Eubmiorexa HOK
n N yp https://m.edsoo.ru/ff0d5708
peakuui
Knacc Ka €CK €aKIuit
R Bumorea 10K
8 P : https://m_edsoo.ru/fR0d3f34
3aMeleHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIOTIETUCT O60g eHue u bubmorexa LIOK
1 JcT. H} https://m.edsoo0.ru/ff0d40c4
CHCTeMaTH3aIus 3HaHU I
20 KonTponbnas padora Nel no teme bubmuoreka LIOK
«BelecTBa 1 XUMHYECKUE PEAKITUI) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocras
21 1303;(I y;a Kucnopon — anemeHT u bubmorexa [HOK
yxa. P https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H
DuU3NYECKUE U XMMUYECKUE CBOMCTBA
22 KHCJI0pOJia (peakluu OKUCIICHUS bubmorexa [TOK
PoJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcumax
23 Cnioco0OblI TTOTy4YeHUsT KHCIIOPOJia B bubnuotexa [JOK



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

1a00paToOpUu M MPOMBILIIIEHHOCTH.
[IpuMeHeHne Kucnopoaa

https://m.edsoo.ru/ff0d497a

TemoBoit 3¢ ekt XuMHuIecKou
peaknuy, HOHSITHE O

bu6mmoreka [JOK

24 TEPMOXUMHUYECKOM yPaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKLIUIX
T .
35| Sarpusmenne sosyna, ctocoow ero Bubmroexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
IPETOTBPAIICHHUS
[Tpaktrueckas padota Ne 3 o Teme
26 ((IPIOH YCHHE HEO6I/I aHHe KUCIOpoaa bubmorexa HOK
Y oip poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTBY»
27 Bonopox — anemeHT u nnpocroe bubnuoreka LIOK
BemecTBo. Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 duznueckue U XUMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bosiopojia. [IpuMenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTAX U CONSIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl mosty4eHus BOAOpoa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 mo Teme
31 «IP[OJ'ITI:III;HI/IC 15/1113061/1T aHue BII) g I: a bubmorexa TTOK
Y oHp Aopoa, https://m_edsoo.ru/fROd4£42
W3YYEHHUE €TI0 CBONCTBY»
3 Mounsipablit 00BEM razoB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
B 0bé e
33| newcerma rasa o ero wamccriony Bu6morexa LIOK
- My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WM 00BEMY
B 68
BIUUCIIEHUS 00BEMOB Ira30B MO Butmorexa LIOK
34 YPaBHEHUIO PEAKIIMA Ha OCHOBE 3aKOHA

00BEMHBIX OTHOILIEHUI I'a30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a

dusznyeckne ¥ XUMHUYECKHE CBOMCTBA

but6mmoreka [{OK

35 BOJEL https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 00 bubmuoreka [IOK
WHAMUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. Haceime e
37 u HIéH:c:I peHTIfLIIe)HTaCT;o BI IK/IH;CI;IS;;I bubsmorexa HOK
» PacTBOpBL. https://m.edsoo.ru/ff0d5b40
JI0J1s1 BEIIECTBA B PaCTBOPE
[Ipaktuyeckas padora Ne 5 mo teme
33 «IIpuroTtoBiieHHE pacTBOPOB C bubmmoreka [JOK
OnpeAcIEHHON MacCOBOM J10EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BELIECTBA
39 KontponbHas padora Ne2 o reme bubnuoreka LIOK
«Kucinopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: COCTaB, KIIACCUPUKAIINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I -
a | emriemen e oo Bumorera 10K
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHMs: COCTaB, KIacCUPHUKALIHS, bubnuoreka [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u XuMHUYECKUE CBOMCTBA bu6nuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccugpukarus, bubnuoreka [{IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune u XuMHU4YECKUE CBOMCTBA bu6muoreka [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa, bu6mmoreka [{JOK
46 CIOCOOBI MOTYYCHHUS, XUMUYICCKUE https://m.edsoo.ru/00ad947
CBOMCTBA 4
47 [Tpaktudeckas pabora Ne 6. Pemenue bubmmoreka [JOK
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AKCTICPUMEHTAJIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUI

https://m.edsoo.ru/00ad9b7c

I'eneTnyeckas cBSI3b MCXKAY KJIacCaMu

but6mmoreka [{OK

48 o
HEOPTaHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexka [JOK
49 O00011IeHIE U CUCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/00ad9cb?
Kourponsuas padorta Ne3 o teme
50 "OCIIEBHHe KJIpaCCBI HEOPraHUYECKUX Bubmmorexa IJOK
“n p https://m.edsoo.ru/00ad9ela
COEeIMHEHH
IlepBbie MONBITKY Ki1acCUbHUKALIAT
51 xmlf)mqecxnx 3JIEMEHTOB %)IOHHI;I/IG 0 Bubmaorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX HJIEMEHTOB
Ileproamueckuii 3aKOH U
PHOA BuGsmoreka [[OK
52 [Iepronnueckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52¢c
snemenToB JI. Y. MengeneeBa
53 Ilepuonapl, rpyHIIBL, TOATPYIIIEI bubmorexa [IOK
P > TPYITIRT, py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6muoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHune 3IEKTPOHHBIX 000JI0UEK
p P . bubmuorexka [JOK
55 aTOMOB 3JIeMeHTOB [lepnoanueckoit
https://m.edsoo.ru/00ada6bbc
cuctemsl J[. 1. MeHnaeneeBa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuoreka [JOK
Ilepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHA HAayKu U npaktuku. J[. 1. bubnuoreka LIOK

MenneneeB — y4€HbIN, IEJAror U
TpakJaHUH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00ad9b7c

53 DIEKTPOOTPULIATEIBHOCTh ATOMOB 1 bu6mmoreka [JOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
>9 onHas xumueckas CBAse ! https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossipHasi XuMudeckas | bubnuoreka [{JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHUYECKas 1 bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens, okuCIICHI ! https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC Bubmaorexa LIOK
63 1 https://m.edso0o.ru/00adb07
peakiuu 6
bu6mmoreka [IOK
64 OKuCIUTENN U BOCCTAHOBUTEIU 1 https://m.edso0o.ru/00adb07
6
. but6mmoreka [{OK
65 Konrponsuas pabora Ned no Teme 1 https://m.edsoo.ru/00adb48
«Ctpoenne atoMa. XUMHUUYECKAsl CBA3bY 6
66 [IpomexyTounas arrecranus 1 bubnuoreka [{JOK
(koHTpONBHAS paboTa) https://m.edsoo.ru/00adb33c
67 Pe3epBHbIit ypok. O60011€HNE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
63 PesepsHblil ypok. O6001eHue u 1 bubnuoreka [{IOK
cUcTeMaTu3anus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

KosaunyecTBOo 4acoB Jara DJIeKTPOHHBIE
Ne Tema ypoka K II H3y4eHH UH(pPOBLIE
n/n P Bcero OHEPOHLHM pa:;T"quK" a y o0pa3oBaTe/bHbIEC
e padoThbI e padoThI pecype
Ilepunonnueckuii 3aK0H.

1 [lepuonnueckas cucrema 1 bu6mmoreka [JOK
XUMHYECKHX 3eMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU bu6muoreka [{JOK

2 CBOWMCTB XMMHUYECKHUX AJIEMEHTOB 1 https://m.edsoo.ru/00adbbb
MEPBBIX TPEX MEPUOIOB 6

3 Knaccugukarus 1 HoMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHNYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMU4YeCKOM CBSI3W U THITBI 1 bubmuoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

5 «IToBTOpenue u yriayOaeHue 3HaHUI 1 1
OCHOBHBIX Pa3fesIoB Kypca 8 Kiaccay

6 Knaccugukams XuMmuyeckux 1 bubnuoreka [{IOK
peaKuui 1o pa3JIMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOU

7 eaKIuu HOHSII’)H/IC 0 TOMOI'€HHBIX U 1 bubmorexa [IOK
p ' https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIUSIX
[TonsiTHEe 0 XUMHUUYECKOM PAaBHOBECHH.

3 @axTopsl, BIUAIOIINE HA CKOPOCTh 1 bu6nuoreka [IOK
XUMHYECKON PEaKLUH U MOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
OKHUCIUTENHEHO-BOCCTAHOBUTEIIHHBIC

9 N | bubnmoreka [JOK
peaxt https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
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Teopust 2IEKTPOTUTHUECKOMN

but6mmoreka [{OK

10 nucconuanyu. CHUIbHEIC B CIa0bIe hitps:/m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
but6mmoreka [{OK
11 HonHbIe ypaBHEHHS peaKIuil https://m.edsoo.ru/00add44
8
XUMHUYECKHEe CBOMCTBA KUCIOT U bubmuoreka [JOK
12 OCHOBAHMH B CBETE MPEACTaBICHUI https://m.edsoo.ru/00add5d
00 AJIEKTPOJIUTUYECKON TUCCOIHAITUT 8
XUMHYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [JOK
13 MIpeACTaBICHUI 00 https://m.edsoo.ru/00add8b
AIEKTPOJUTUUECKON AUCCOLMALIIHI 2
bu6mmoreka [IOK
14 ITonsaTHe 0 rugponuse coneu https://m.edsoo.ru/00add9d
4
O000111eHrE U CUCTEMaTU3AIIH bubmuorexa LIOK
15 N https://m.edsoo.ru/00addd1
3HaHUHN :
I1 Ne 1.
16 «fl)):li(lgf{jleecgzinpeailcﬁ:HT;HLHbIX Bubmiorexa [JOK
p https://m.edsoo.ru/00addbfa
3a7a49» https://m.edsoo.ru/00addbia
Kontpoabsnas padora Ne2 o Teme
17 «BJIEET H(I))JI'I{I/I:I/EIGCKZM I/ICZO 1;/1211\/[ s bubmorexa [JOK
p A TUMATHL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)»
OO01as XxapakKTEpPUCTHKA TaJIONEHOB.
18 XI/III\I/III/;;CKI;I; EBI())EC?;E Hz I Il/;MHe 1?3 Bubmiorexa LJOK
p p https://m.edsoo.ru/00addfe2
xJopa
Xaoposogopoa. ConsHas KHCJIOTa,
19 XIjIIMII:)I‘{eBCIi[I/IS cioﬁc;ﬂaH ;OHHHJ;H;e BrbmaoTexa LIOK
i Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
20 [TpakTnueckast pabora Ne 2 1o Teme bu6nuoreka [IOK

«IlonydeHue COJISTHON KUCIIOTHI,

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00adcd68

n3y4eHue e€ CBOMCTB»

Boruncnenus o ypaBHeHUSIM

bubmuorexa [JOK

21 XUMHUUYECKUX PEAKIIUM, ECIIU OJIUH U3
PCAKHHH, A https://m.edsoo.ru/00ade488
pEareHToB JIaH B H30BITKE
2 OO011as XapakTepUCTHKA 3JIEMEHTOB bubnuoreka LIOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotpornHble MOAU(UKALIUY CEPHI.
73 Haxoxnenue cepbl U €€ coeTMHEHUI bubmuoreka [JOK
B IIpUpoOJie. XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoaopoJi, CTpOEHHUE, bu6mmoreka [JOK
¢bu3nyecKue 1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KHUCIIOTA,
25 (bnmfllecxﬂle) u XI/II\EI/I‘ICCKI/IC bubmorexa [TOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHE
XUMHYECKUE PEAKIUH, JICKAIUE B
OCHOBE IPOMBIIIUIEHHOTO CIocoba
MTOJIyYEHUS] CEPHOU KUCIIOTHI. bu6nuoreka IIOK
26
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIe cpebl COCTUHEHUSIMU
cepbI
27 Brrunciienre MaccoBoi 1011 BbIXOAA bubnuotexa [JOK
MPOAYKTa pPEeaKInu https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa 3JIEMEHTOB
73 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoreka LIOK
B Mpupo/ie, GU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AmMMmuak, ero pusnyeckue u
29 XAMUYECKHE c(zoﬁCTBa TOJTYYEHHE U bubsmorexa HOK
’ y https://m.edsoo0.ru/00adf004
IPUMEHEHUE
30 ITpakTnueckas padora Ne 3 1o Teme bubmuoreka LIOK

«HonyquI/Ie dMMHaAKa, U3y4CHUC €TO

https://m.edsoo.ru/00adf180
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CBOMCTBY»

A3oTHas KucioTa, e€ pusnueckue u

bu6mmoreka [JOK

1 .
3 XUMHUYECKHUE CBOUCTBA https://m.edso0.ru/00adf306
Wcnonbs3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
32 0o0peHmit. XUMHYECKOe ’ Eubmaorexa ITOK
yA00P ) . https://m.edsoo.ru/00adf518
3arpsisHEHNE OKPY KaIoIIeH cpeibl
COSJIMHECHHUSMH a30Ta
®docdop. Oxcun pochopa (V) u
33 q)ocg)o pHaH KI/I(f[J'I((i))Ta q)(i)I/II)SI/I(qez:KHe u bubmmorexa LIOK
p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYYECHUE
Hcnonws3oBanue ¢pocdaros B
KauyeCTBE MHUHEPAIbHBIX YA00pEHUI. bubmuoreka [JOK
34 "
3arpsi3HEHUE TIPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
Yriepon, pacnpocTpaHeHHUE B
35 npu E g (Il))mnrr){eclee 1 XUMHYECKHE Eubmrorexa LOK
P P AC, https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxkcupsl yraeposaa, ux Gu3ndecKkue u
36 XHMHYECKHE CBOHCTBA. bubnmuotexa [JOK
DKOJOTUYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHIOM yrieposa (IV)
37 VYronbHasg KUCIOTa U €€ CON bubmmorexa LIOK
https://m.edsoo0.ru/00ae006¢c
ITpakTnueckas padora Ne 4 o Teme
33 "[TonyuyeHnune yriaekucioro rasa. bubnmoreka [JOK
KavecTBenHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"
[TepBoHavabHBIC TOHATHS 00
39 0 rpaHquCKI/Ix BEIIECTBAX KakK O Eubmaorexa ITOK
p m https://m.edsoo.ru/00ae054¢
COEJIMHEHUSIX YIiepoaa
40 Kpemuuii u ero coequneHus bu6mmoreka [JOK
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https://m.edsoo.ru/00ae080a

[Tpaktuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX 33/a4 110 TEME

bu6mmoreka [{OK

41 o
«BaxkHenime HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COECIUHEHUS
KourponsHas padora Ne3 mo teme

42 «Ba;clileﬁmne ieMeTaﬂJ‘IH U UX bubnorexa [IOK

https://m.edsoo.ru/00ae0el 8
COEIUHEHUSI»
OO0m1as XxapakKTepuCTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannnueckas CBSI3b U bubnuoreka [JOK
MeTaInYecKas KpUCTalIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJJIOB.

44 DIIEKTPOXUMHUYECKUI P Bubmiorexa [JOK

p . p https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
OO611me crocoObl MOTyYeHHS
meTtauioB. CruiaBel. Beraucienus no

45 aBHECHHUAM XHUMHUYECKUX PEaKIUil Bubmorexa IJOK
yp p ’ https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareHTOB COJICPKUT
PUMECH

46 ITongarue 0 KOPpPO3UU METAIIOB Bubmiorexa [JOK

pp https://m.eds00.1ru/00ael1278
bu6mmoreka [JOK

47 €JIOYHBIE METAJLJIbI
10 https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJIns https://m.edsoo.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAILIBI — bubnuoreka [{JOK
KaIbIIUA 1 Mardui https://m.edsoo.ru/00ael5e8

N but6mmoreka [{OK

50 Baxxnaeilinme coetMHEHUS KaJIbIIUA

https://m.edsoo.ru/00aelSe8
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O000111eHrE U CUCTEMaTU3ALIHS

51 N
3HAHUH
5> JKEcTKOCTh BOJIBI M CIOCOOBI €€ bubmuotexa [JOK
YCTpaHEHUs https://m.edsoo.ru/00ac1886
[IpakTuyeckas padora Ne 6 1o TeMe
53 ")IIZéCTKOCTI) BOpBI 1 METOJIBI €€ Eubmaorexa ITOK
" A A https://m.edsoo.ru/00aelae8
YCTPAHEHHUSI
N bu6mmoreka [JOK
>4 AmmomuHuid https://m.edsoo.ru/00aelc64
AmdoTepHbIE CBOICTBA OKCUIA U bubmuoreka [JOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
26 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THIAPOKCUIBI U COJIM JKEJe3a bu6mmoreka [JOK
(IT) m >xene3a (I11) https://m.edsoo.ru/00ae35¢6
53 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUH
[Tpaktuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIBHBIX 3a7a4 MO TEME bu6nuoreka [IOK
«Baxneiiniyie MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHCHUSD)
Brruucienus o ypaBHEHUAM
XUMUYECKUX PEAKIUH, €CIIH OAUH U3
60 peareHToB /1aH B U30BITKE WU bubnuoreka LIOK
COIEPXKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ael1750
MAaCCOBOM J0JIM BbIXOJA MPOIYKTa
peakiuu
61 O06o001IeHre U CUCTEMATHU3AIIHS
3HaAHUU
Kontponbnas pabora Ne4 o teme
62 «Baxneiiiyie MeTalIbl U UX

COCAMHCHU A



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
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63 BemecTsa u maTepuaisl B 1 bu6mmoreka [JOK
MTOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bu6nuoreka [{IOK
OKpYXaIolIe cpepl https://m.edsoo.ru/00ae4270
65 Posnp xumuu B pereHnu 1 bubnuoreka LIOK
HKOJIOTHYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 IIpomexxyTouHas arrecTanus 1 bu6nuoreka IIOK
(koHTpONBHAS paboTa) https://m.edsoo.ru/00ae0d0a
67 Pezepsuslii ypok. O6001menue u 1 bubnuoreka LIOK
cUCTEMAaTU3allus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PesepHblif ypok. O60011eHNE U 1 bu6muoreka [JOK

CHUCTCMAaTHu3alus 3HAHWMN

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

Y4eOHO-MeTOINYEeCKUI KOMIUIEKT JUIsl U3y4eHUs Kypca XUMUU B 8 — 9 Kitaccax, co31aHHbIN
AaBTOPCKUM KOJUIEKTUBOM o]l pykoBoacTBoM O. C. ['abpuernsHa, conepxuT, KpoMe yueOHbIX
nocoOuil, yueOHO-METOIUUECKUE U JUIAKTHUECKHUE TTOCOOUS, TETPaan AJIsi BHITOJTHEHUS
71a00paTOPHBIX U MPAKTUYECKUX paboT U JIp.

8 KVIACC
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKunoHepHOe
obmmectBo «M3narenscTBO «IIpocBerienue».

METOIAHUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1. Meroanuaeckoe nmocodwue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB).

2. [Iporpamma Kypca Xxumuu i 8 — 9 KiaccoB 0011e00pa30BaTeIbHbIX YUPEIKIACHUN
(aBropsr O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

3. Pabouas Terpans. 8 knacc (aBropsl O. C. 'abpuensn, C. A. Cnagkos).

4. Terpaaw i 1aOOPAaTOPHBIX OIBITOB M MPaKTHYECKUX padoT. 8 kiacc (aBTopsl O. C.
I'abpuensn, U. B. Axcénosa).

5. Xumus B TecTax, 3aj1a4ax 1 ynpaxsneHusx. 8 kiacc (asropsl O. C. 'abpuensn, U. B.
TpuryOuak).

6. DnexktpoHHas popma yyeOHUKA.

9 KJIACC
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Xumus. 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKInoHepHOE
o6mectBo «M3narenbpctBo «IIpocBemieHue.

METOANUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1. Metoauuaeckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB).

2. [Iporpamma kypca xumMuu i1 8 — 9 Ki1accoB 00IIe00pa30BaTENbHBIX YUPEKICHUN
(aBTopsel O. C. I'abpuensy, U. I'. Octpoymos, C. A. Cnankos).

3. Pabouas Tetpans. 9 ximacc (aBropsl O. C. I'abpuensin, C. A. Cnagkos).

4. Terpanp ams 1aOOpaTOPHBIX OMBITOB U MPakTHYECKUX padoT. 9 kiacc (aBropsl O. C.
["abpuensn, 1. B. Akcénosa).



5. Xumusl B TeCTax, 3a/1auax u ynpaxHeHusx. 9 kiacc (aBropsl O.C. [N'abpuensn, U. B.
Tpury6uax).

6. DnexkTpoHHast popma yyeOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. UHTepHeT-pecypchl HA PYCCKOM SI3bIKe

1. http://www.alhimik.ru. IlpeacraBnens! cienyromnme pyoOpuKn: COBEThl aOUTYPHEHTY,
YUUTENI0 XUMUH, CIIPABOYHUK (0O4€Hb OOJIbIlas oA00pKa TabIUIl U CIIPAaBOYHBIX
MaTepHajoB), Becénas XMMHUs, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (MHOTO MHTEPECHBIX
HCTOPUYECKHUX CBEJCHHUI).

2. http://www.hij.ru. XKypaan « XuMus 1 )KU3Hb» TIOHATHO U 3aHUMATEIbHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO TIPOUCXOTUT B HAYKE U MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexkTpoHHbIi1 )XypHan « XUMUKU U XUMUS», B
KOTOPOM IIPE/ICTaBIICHBI OIBITHI 10 XUMHUHU U 3aHUMaTeNIbHasi HH(OpMAIHsl, O3BOJISIOIINE
YBIJIEYb YIEHUKOB IKCIIEPUMEHTAIHHOMN YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3morkHas TuTepaTypa Mo XHMHUH.

5. http://www.prosv.ru/. [locoOus 1Jis yqanuxcs, B TOM YHCIe ISl TOJTOTOBKU K UTOTOBON
attectauuu (OI'D u EI'D), metoanueckue mocodust s yuuTene, HayqHO-TIOmyJIspHas
JAUTEpaTypa 1Mo XUMHH.

6. http://1september.ru/. )KypHan npegHa3HaueH HE TOJIBKO JJIs yuuTesei. B uém
NpEeACTaBICHO OOJBIIOE KOJTMYECTBO paOOT YUEHUKOB, B TOM YHCIIE€ UCCIIET0BATEIBCKOTO
XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKoIbHBIN TTOPTAT CO
CCBIJIKaMU Ha 00pa30BaTeIbHBIC CATHI IO XUMHUH.

8. www.periodictable.ru. COOpHUK cTaTeil 0 XHMHUYECKUX JIEMEHTAaX, MILTIOCTPUPOBAHHBIN
IKCIIEPUMECHTOM.

2. UHuTepHeT-pecypc HA AHTJIMIICKOM fI3bIKE

1. http://webelementes.com. Coiep>XUT HCTOPUIO OTKPBITHSI M OMTMCAHNUE CBOWCTB BCEX
XUMHYECKHX 3JIEMEHTOB. ByJeT mose3eH 1uist yqanuxcs s3bIKOBBIX IITKOJI U KJIAaCCOB, TaK Kak
COJACPKUT HAa3BaAHUA DJICMCHTOB U BCIIICCTB HA PAa3HBIX SA3BIKAX.

3. COOpHUKH IeMOHCTPALMOHHBIX ONBITOB.

4. Bupeoypoxu. Xumus 8 kiacc. Infourok.

Buneoypoxu. Xumus 9 kaacc. Infourok.



