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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YUETOM KOHIEMIMU IPErnoJaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
o0s3aTenbHOE MPEIMETHOE COoepKaHue, MPeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeaesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00yYeHHS XUMHU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
NPECTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111ei 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIIICHHUS, 3aKJIaJbIBAET OCHOBBI I€JIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYEHHU XUMHUHU 00eCredyMBarOTCS CHEIU(UKON colepskaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKeHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 0011ero o0pa3oBaHUS OPUEHTHPOBAH Ha OCBOEHHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CoJeprkaHUE CKIIAABIBAETCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMHU4eckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTy4YEHUS U3y4aeMbIX BEIICCTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHIO PEIIeHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBALINIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HH U TPYJIOBOU EATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO1mee 9nciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KVIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

IIpeamer xumuu. Poib XuMuM B JKM3HM 4YelloBeKa. XUMHUsA B cUCTeMe HayK. Tena u
BeniecrBa. dusnueckne CBOWCTBAa BeELECTB. ArperarHoe cocrosiHue BeniecTB. llonsAtme o
METO/ax MMo3HaHMs B XUMuU. YncTele BemecTBa u cMmecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaJleHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBbHAsA aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

@uznyeckue M XMMHYECKHE SBICHMSA. XHMMHUYECKas peakuus U € NPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHH. Kiaccupukamus XUMHUECKUX PeaKiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW NOCYJIOH, MpaBWiIaMu PabOThHl B j1abopaTopuu U NpUEMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUEe U KOHJIEHCALlUsl BOJIbI) 1 XUMHUYECKUX (TOpPEHUE CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoaeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jieleHuss CMeced: ¢ MOMOILBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U OINHCaHue
pe3y/IbTaTOB TPOBEAEHHUS OIbITa, WLUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NPOCTOE BELIECTBO.
HaxoxneHnue kuciopoja B nmpupoje, PU3nyeckue U XMMUYECKHUe CBOWCTBA (peakluy TOPEHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydueHUs KUCIOpojga B Jaboparopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — ajutoTporiHas MOJAU(pHUKAINS
KHCIIOpO/a.

TemoBoil 3((exT XuUMHUUECKONW peakInH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHIOTEpPMUYECKHE peakuuu. TOoIIMBO: yrojib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — oanemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B MPUPOIE,
¢buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTel u comnu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHSIM.



®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBILICHHbIE pacTBOpBl. PacTBopuMOCTh BellecTB B Boie. MaccoBas 10js BEIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Okcunbl. Knmaccuduxamusi OKCHIOB:
cojeoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUSA.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCNHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa comneil. dusznueckue U Xxumudeckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacno3HaBaHHE M HM3yY€HHE CBOMCTB KUCJIOpOJa, HAOJIIOJEHUE B3aUMOJACHCTBUS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHUIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM [0Jied pacTBOPEHHOTO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPAa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJroIeHne M3MEHEHMs OKpackd MHAWKATOPOB B pacTBOpax KUCIOT U IIejodel, u3ydeHue
B3auMojieiictBus okcuga Meau (ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C MeETallaMH,
peakuui HEeUTpaau3aluM, IOJIYy4eHHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHelnmue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[TepBble MOMBITKM KJIACCHU(PUKAMM XUMHUYECKUX djeMeHTOB. IloHsATHe o rpymnmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIETOYHO3EMENIbHBIE METAJUIbl, TaJOTeHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koporkonepuognas u JumMHHoONepuoaHas ¢opmbl Ilepuoaudeckoil cucTeMsl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szxep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX AJIeMEHTOB [leproanueckoil cucTeMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipouecchbr
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYCeHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THUAPOKCHIA
IIMHKA C pacTBOpPaMH KUCIOT W IIEJI04Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBS3€H MPU U3YYCHHH XUMHH B 8 KJIACCE OCYIIECTBIISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHamu3, CUHTE3,  Kiaccudukanus, NEPUOJANYHOCTh,  HAOJIOZACHHWE,  JKCIICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIMBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COECIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMIoBOMY 3(dexTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHE O XuUMHUYeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAIMM BELIECTB C Pa3IUYHbBIMH BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO WCIIOJIb30BaHHE BHUICO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBINUIEHHOTO crnoco0a MoJydyeHus cepHoi KuciotThbl. I[IpumeHneHue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMHueckue cpoiictBa. Kpyrosopot azora B nmpupoje. AMMuUak, ero Gu3ndeckue 1 XuMHUYECKue
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XUMHUYECKHME CBoiicTBa (oOmiye Kak MpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriiepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uMoHBL.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HUX HepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHnss kpemMHuss B mpupoje. OOmme mnpencrasicHus o0 okcunae kpemuus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOJoJIeHue NMpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
NoJy4deHue, coOupaHue, pacrno3HaBaHWE M M3yYEHHE CBOWCTB aMMHUakKa, I[pOBEACHHE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W H3ydeHUE MPHU3HAKOB MX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX IMPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepronnueckoit cucreme xumuyeckux emeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe cnocoObl MOMydeHHs] MeTAIIOB. [IOHATHE O KOPPO3UM METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXEHUE B mpupoje. OPuznueckrue u XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[llenoyHo3emenbHbIE METAUIbl MarHuii W KaiblWil: moJsiokeHue B Ilepumoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe Xxumuueckux osiementoB JI. M.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE C 00pa3llaMd METaUIOB M CIUIABOB, HMX (PU3WYECKHUMH CBOMCTBaMHU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIlecca TOPEHHs Keleza B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE W ONMCAHKUE TPOILIECCOB OKPANIMBAHKS IIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, IEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Ouochepa, dKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aKOTCA B XO1€ 06yquI/151 XHUMHHU B CJUHCTBC yqe6H0171 U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBETCTBUHN C TPpaAUIIMOHHBIMUA pOCCHfICKPIMPI COHUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIngHocTHBIE PE3YyIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa}onmxcg PYKOBOJACTBOBATHCSA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICAUO, INIOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HAayKHM B JKH3HHU COBPCMCHHOI'O O6HI€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MIPU BHIMIOJIHEHUH YIE€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE MMOBCACHHUE W IIOCTYIIKKU CBOUX TOBapI/IHIGI\/’I C IMO3WIMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM  HAay4HOM  KapTUHBl MHpa, MpPEJICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeon, O posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOILIECCOB U SIBJICHHM, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHON JUTEPATypOM, NOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0y4YEHHS B ajbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J10POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUsT alKorojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS



npaBuil 0€30IaCHOCTU HpU OOpallleHMM C XUMHYECKUMM BEIIECTBAMU B OBITY M pealbHOU
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPodeccHil U Tpya pa3IudyHOro pojia, yBaXKeHHUEe K
TpyAy W pe3yibTaraM TpPYIOBOM HEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAHUA 10 XWMHH, OCO3HAHHBIH BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U IMOTpeOHOCTEH, ycHemHol npodecCHOHAIbHON AEATENIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHANBHON cpefe;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyILIeCTBOBaHMs, NIOHUMaHHE LIEHHOCTH 3J0pOBOro M 0e30IacHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHYECKOMY 3J0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYALUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CHOCOOHOCTH HPUMEHSTh 3HAHMA, MOJydaeMble NPU H3YUYEHUM XUMHUH, JUIS peIICHUsS
3a]a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEM U MyTeH WX pelIeHUs
MIOCPEACTBOM METOJIOB XMMMHM, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
II03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMAJIbLHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsl OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (akKT, CUCTEMA,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpbIe UCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOopMUPOBaATh NMPEICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO! JEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble 1oruyeckue AelicTBus:

YMEHMSI HCIOJb30BaTh MPHUEMBI JIOTUYECKOIO MBIIUIEHUS IPH OCBOEHUU 3HAHUIL:
pacKphpIBaTh  CMBICA XMMUYECKHX THOHATHH (BBIIENATH MX XapaKTepHble MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSMH), UCIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHUYECKHMX BEIIECTB U XMMHUECKUX peaklUi, yCTAHABIMBATh PUUNHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (MPEAMETHbIE U MeTanpeaMeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IpUMEHSIeMble B XUMHH MOJIENbHBIE MPEICTaBICHUS — XUMUYECKUNA 3HAaK (CMMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHUX MOJEIBHBIX IMPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYae€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKLui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUaEMBIX IPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarebCcKue AeiCTBHA:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 10 IUIAHUPOBAHHMIO, OPTaHHM3AlMU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 3324
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH HMCIOIB30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAEMbIe 3aJlaud HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepcaIbHbIe yueOHbIe AeiicTBUA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEIHLHOMN NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW ITO3HABATEIHLHOU M
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACTICHHE KPUTEPUEB 110 OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelleHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodeld mporpamMMoOM, BBIICISIFOT: OCBOCHHEIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpEeTaLnH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYaLIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHATHH: aTOM, MOJEKYJa, XUMUYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEJAMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEIUIOBON 3((EeKT peakluu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECJUHEHMSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOpraHUYEeCKUe BEIeCTBa, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 1Mo (popMylie COeTUHEHUs], MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas peaklus, XUMHUYeCKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHnTpanus [1JIK BemniecTBa;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNENsATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJUIMuecKasi) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsii HOHA TO XUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapakTepu3oBaTh Ta0nuuHyio (popmy [lepuomndeckoii
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOSHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpeesiax MajblX MEPUOJO0B M TIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) o0OLIME U cHeuuduyeckre XUMHUYECKHE CBOWMCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PeaKMii HOHHOTO 0OMEHa, YPaBHEHHS PEaKIIH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLUi;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (POpMyJie COEUHEHMSI, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO J1Ta0OPATOPHBIX XUMHUUYECKUX OIBITOB MO MOITY4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEP)KIAAIOIINE KaYECTBEHHBIN COCTAB Pa3JIMYHBIX BEILECTB!
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
KounTtpoJib- (undposbie)
n/ pa3aesioB U TeM IIpakTuyec-
Bceero HbIEC oOpa3oBaTe/ibHbIE
n NMPOrpaMmblI KHe padoTshl
padoThbI pecypchl

Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS

XuMUs — BaKHas

obacTb

bu6nuoreka [IOK

11

1.2

€CTECTBO3HAHMS U
MPAKTUYECKOU
JIESATCIbHOCTH
JeIoBeKa
BemectBa u
XHUMHYECKHE
peakuuu

Hroro no pasneny

15 1

25

https://m.edsoo.ru/7f4183
7c

bubnnoreka IIOK
https://m.edsoo.ru/7f4183
7c

Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Bosnyx.
bubnnoreka IIOK

Kucnopon.

2.1 6 https://m.edso0.ru/7f4183
ITousitre 00 7c
oKcHujax o
Bonopon.Ilonsitue bubmuoreka [JOK

2.2 0 KHCIIOTaX U 8 1 https://m.eds00.ru/7f4183
COJIX 7c
Bona. PactBopsl. bubnmnoreka [JOK

2.3 Ilonsarue 06 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIACCHI bu6nuoreka [IOK

2.4 HEOPraHMYECKUX 11 1 2 https://m.eds00.ru/7f4183
COeTMHEHNN 7c

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnuyeckunx 3jaemenTon /1. U.

MenneneeBa. CtpoeHne aToM0OB. XuUMHU4YecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Tepunonnueckuit bu6nuoreka [IOK
3.1 3aKO0H U 7 https://m.edsoo.ru/7f4183

Ilepnonnueckas

ic



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

cucreMa
XUMUYECKHUX
anemenTtoB /. U.
Meuneneesna.
Ctpoenue aToma

XUMHYECKasA CBIA3b.

OKHUCITUTENbHO- bubnnorexa LIOK
3.2 8 https://m.edso00.ru/7f4183
BOCCTaHOBUTEJIBHBI 7c
€ peaKIuu
bubnuoreka LIOK
https://m.edsoo.ru/7f4183
7c
Uroro mo pazneny 13 BuGmorexa LIOK
https://m.edsoo.ru/7f4183
7c
OBIIEE KOJIMYECTBO
YACOBIIO 68

[TPOT'PAMME



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

- KosanuyecTBO 4acoB DJIeKTPOHHBIE
o
o/ HaumeHnoBaHue pa3aesioB Kontpo Ipakrn (uudposbie)
- U TEM IIPpOrpaMmabIl Bcero JBHBIE qyecKHue 06pa30BaTeJILHLIe
padoTbI padoTbI pecypchl
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
[ToBTOpEHME U YIITyOJICHHE bubnuorexa [JOK
11 3HAHUH OCHOBHBIX 5 1 https://m.edso0.ru/7f41a6
paszenoB Kypca 8 kiacca 36
OcHoBHbBIC bubnnoreka IIOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a6
XUMUYECKUX PEaKIUi 36
DNeKTpONIUTHYECKAs
HCCOLHALIS bu6nuoreka [IOK
1.3 ' 8 1 1 https://m.eds00.ru/7f41a6
XHUMHYECKHUE PEaKIUU B 36
pacTtBopax o
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
OO01mmas XxapakTepucTHKa bubmuorexa [JOK
2.1 XAMUYECKHX DJIEMECHTOB 4 1 https://m.edso0.ru/7f41a6
VIIA-rpynnsl. ["anorenst 36
OO01mas xapakTepuCTUKA
P P bubmorexa [JOK
XUMHYECKUX DJIIEMEHTOB
2.2 . 6 https://m.edsoo.ru/7f41a6
VIA-rpynmsl. Cepa u eé 36
COEMHEHHS =
OO0mias xapakTepuCTHUKa
XI/IMI/I‘IGCKII/DIX 3J‘I§M€HTOB bubnorexa LIOK
2.3 7 1 https://m.edso0.ru/7f41a6
VA-rpynmnsl. A30T, 36
dbochop 1 ux coenMHEHU o
OOmias xapakTepUCTHUKa
XI/IMI/I‘-ICCKEX BJIEI:MGHTOB bubmmorexa TIOK
2.4 8 1 2 https://m.edsoo.ru/7f41a6
IVA-rpynnel. Yraepon u 36
KPEMHUH ¥ UX COCAMHCHHUS T
Hroro no paszneny 25
Paznen 3. MeTa/jibl U UX COeTMHEHUS
. bu6nuoreka [IOK
OO0mue cBoicTBa
3.1 HIHE CBOnCTS 4 https://m.edsoo.ru/7f41a6

METAaJIJIOB

36



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

Baxneiinme MeTayuibl 1 UX Bubmiorexa IIOK
3.2 16 1 2 https://m.edsoo.ru/7f41a6
COETNHEHUSI 36

Wroro mo pazneny 20

Pasznen 4. Xumus U OKpysKamomas cpeaa

BeiectBa 1 MaTepuasl B bubmorexa LOK
41 P 3 https://m.eds0o.ru/7f41a6
KH3HHU YeJIOBEKa
36
Hroro no pazaeny 3
bubnnoreka IIOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBHIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 08 4 !



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

8 KIIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Jr:[;-)n Tema ypoka Beero Kontpo HpakTu4 uugposbie
JIbHbIE ecKHe o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchbl

1 [Ipenmer xumuun. Ponb xuMuu B xU3HU YyenoBeka. Tena u 1 bu6nmoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c

2 [TonsiTre 0 MeTOAaX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e

3 [TpakTuueckas pabota Ne 1 «IIpaBuna paGoThl B 1abOopaTOpuu U 1 1 bubnnoreka [JOK
npuEMbI 00paleHUs ¢ TabOPATOPHBIM 00OPYIOBAHUEM https://m.edsoo.ru/ff0d23dc
4 Yucrtele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei 1 ﬁg&?ﬁ;ﬁ;ﬁ)gﬁ}; 0d26ca

5 [TpakTueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmoreka [JOK
OYHUCTKH [TOBAapEHHOH COJIN)» https://m.edsoo.ru/ff0d28c8

6 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmorexa LOK
https://m.edso0.ru/ff0d2d50

7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 bubmuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTombl 1 Eg&?ﬁ;ﬁ?ﬁg 0ada34?

9 CtpoeHue 2JIEeKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB 1 bubmuoteka [IOK
ITepuoanueckoii cucremsl [. 1. MenneneeBa https://m.edsoo.ru/00ada6bc

bubnmoreka [JOK
10 Atombi. CTpoeHHe atoma 1 https://m.edsol_.[ru/fdeZaGc

11 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKUX JIIEMEHTOB 1 bubmorexa [TOK

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/00adaab8

bubnunorexa LIOK

12 Creneis okHCICHHA https://m.edsoo.ru/00adae28
13 Cocranenue GpopmMyI1 10 CTEIIEHU OKUCICHUS
14 IIpocTsle U COKHBIE BELIECTBA bromorexa LIOK
https://m.edsoo.ru/ff0d2a6c
15 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYEcKas opMyIa. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
16 OtHocuTenbHasg aToMHasi Macca. OTHOCUTENIbHAS MOJICKYJIsIpHAs bubnmnoreka HOK
Mmacca https://m.edsoo.ru/ff0d323c
17 MaccoBast 10Ji1 XUMHUYECKOT'0 JIEMEHTA B COSAMHEHUH bubmmorexa [TOK
https://m.edsoo.ru/ff0d350c
18 Konnuecto BemecrBa. Monb. Mossipast Mmacca ﬁg&?ﬁ;fg;gﬁﬁfo 45230
19 ®du3nuecKue U XUMUUECKHUE SIBJICHUS. XUMUYECKasi peaKIus bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa
20 [Ipu3Haky 1 ycrnoBUs MPOTEKAHUS XUMUYECKUX PEAKIIUMA brbmmorexa LTOK
https://m.edsoo.ru/ff0d3al6
21 3aK0H COXpaHEHUsI MACChI BEIIECTB. XUMUYECKUE YPABHEHUS brbmmorexa LTOK
https://m.edsoo.ru/ff0d3b88
99 Brerunciienust KoJiM4ecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSIM bubmuoreka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d5708
93 Knaccudukanus XuMHUECKUX peakiuil (COeTnHEeHHUS, bubnuoreka [{OK
pa3oKeHus, 3aMelIeHns, 00OMeHa) https://m.edsoo.ru/ff0d3f34
24 M. B. JIomoHOCOB — yu&HBIH-3HIMKIONEAUCT. O600IIeHNE U bu6muoreka [JOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/ff0d40c4
o5 Konrtpoubnas padora Nel nmo reme «BemecrBa u bu6muoreka [JOK
XHMHUYECKHE PeaKLun» https://m.edso0.ru/ff0d4290
26 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — bubmuoteka [IOK



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

9JICMCHT U IMPOCTOC BCUICCTBO. O30H

https://m.edsoo.ru/ff0d448e

97 dusndeckue 1 XUMHYECKHE CBOMCTBA KUCTIOpoa (peakiuu bubmuorexa [JOK
OKucIeHus, Toperne). [lonsTue 00 okcumax https://m.edsoo.ru/ff0d4614
98 CniocoOblI MostydeHus KUCIopo/ia B 1a0opaTopuu 1 bubmmoreka [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenne kucmopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ (hekT XUMUIECKOH peakiuu, OHSITHE O
29 TEPMOXHUMHUYECKOM YPaBHEHUH, FK30- U SHIOTEPMUUECKUX bubmorexa LIOK
P P : P https://m.eds00.ru/ff0d4790
peaxusax
30 TormBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHUE BO3/AyXa, bubnuoreka [IOK
CIOCOOBI €r0 MPeAoTBpallECHUS https://m.edsoo.ru/ff0d4c4a
31 [TpakTiueckas pabota Ne 3 o teme «llonyyenue u cobupanue bubmmoreka [JOK
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bonopon — anemenT u npocroe BemectBo. Haxoxnenue B Bu6mmoteka [JOK
32
pUpPOJIe https://m.edsoo.ru/ff0d4ddO
du3nyecKue 1 XMMUYECKUe CBOMCTBA Bolopoaa. [Ipumenenne bubnnoreka [JOK
33
BOJIOpOJIA https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
34 IT
OIUITHE O KHCHOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
bubnmorexa LIOK
35 Cnioco0sI ToTy4eHust BOAOPO/Ia B TAOOpaTOpUH https://m.edsoo.ru/ffod4ddo
36 [Tpaktuyeckas padora Ne 4 o teme «Ilosyuenue u cobupanue bubmuoteka [IOK
BOJIOPO/1a, U3YUYEHHUE €TI0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
, bubnuoreka [{OK
37 M i . A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ffod542e
38 Breruucnenus 00b€Ma, KOJTUYECTBA BEIIECTBA T'a3a 0 €ro bubmuoreka [{OK
U3BECTHOMY KOJIMYECTBY BELIECTBA MIIK O0BEMY https://m.edsoo.ru/ff0d55a0
39 Brruncnenust 00bEMOB ra30B 10 YPaBHEHHIO PEAKIIMUA HA OCHOBE bubnuotexa [JOK

3aKOHAa O0OBEMHBIX OTHOIIICHUN ra30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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bubnunorexa LIOK

40 Ou3nyecKkue 1 XUMUUECKHE CBONCTBA BOJIBI https://m.edsoo.ru/ff0d587a
. bu6nmoreka [IOK
41 CocraB ocHoBanui. [Tonsitue 06 MHIUKATOpaX https://m.edsoo.ru/ffod59e2
42 Bona xak pactBoputens. HacblieHHbIE 1 HEHACBIICHHBIE bubnmoreka [JOK
pacTBopbl. MaccoBasi 710J1sl BEHIECTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
[IpakTuueckast padora Ne 5 mo teme «lIpurotoBnenue
43 pacTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEN paCTBOPEHHOIO bubmmorexa [JOK
https://m.edsoo.ru/ff0d5eba
BEIIIECTBA»
44 KonTpouabsnas padora Ne2 no reme «Kucaopoa. Bogopon. bubnuoreka [IOK
Bopa» https://m.edsoo.ru/ff0d6342
45 Oxkcuppl: cocTaB, KilacCu(UKAINsI, HOMCHKJIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0d664e
46 [TomyueHnue 1 XuMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnnorexa [JOK
aM(pOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
47 OcHoBaHHMsI: COCTaB, KiaccuuKaIys, HOMEHKIaTypa bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
48 [TonyueHne n XuMHU4eCKHE CBOMCTBA OCHOBAaHUMI bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
49 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
50 [Tonyuenue u XuMHUYECKHE CBONCTBA KUCIIOT bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
51 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUSI, bubnmnoreka [JOK
XUMUYECKHE CBOWCTBA https://m.eds00.ru/00ad9474
[IpakTudeckas padora Ne 6. Pemenune sxkcnepuMeHTaIbHBIX
bu6nunorexa LIOK
52 3a1a4 1o TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX

COECTUHEHUI)

https://m.edsoo.ru/00ad9b7c
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I'eneTnyeckas cBsI3b MEXKy KIacCaMH HEOPTaHUYECKUX bubmmoreka [JOK
53 .
COEIMHEHNH https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
54 0606 5
OOTICHIE I CHOTCMATHSAIIA SHATIH https://m.edsoo.ru/00ad9ch2
55 KonTpoubnas pabora Ne3 no teme "OcCHOBHBIE KJIaccChl bubnuoreka [JOK
HEOPraHU4eCcKHUX coeIMHeHn" https://m.edsoo.ru/00ad9ela
56 ITepBble MOMBITKH KIacCU(PUKAIIMN XUMHYECKUX JIEMEHTOB. bubnmnoreka HOK
[ToHsiTHE O rpynmnax CXOIHbIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHIECKHX bubmmoreka [JOK
snemenToB M. Y. MenaeneeBa https://m.edsoo.ru/00ada52c
58 [Tepuoael, TPyIITBL, TOATPYIIITEL bubmmorexa [JOK
PHOEL, TPYTHIEL, TOMPYH https://m.edsoo.ru/00ada52c
59 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHHUIO B bubmmorexa [JOK
ITepuonnueckont cucreme /. 1. Menaeneesa https://m.edsoo.ru/00ada824
60 3unauenue [lepuonnyeckoro 3aKoHa Jjisl pa3BUTUS HAYKU U bubnnoreka [JOK
npaktuku. J[. 1. MenzaeneeB — y4€Hblii, e1aror U rpaxkJaHuH https://m.edsoo.ru/00adad6e
61 Bcepoccuiickast mpoBepouHas pabpTa
bubmmoteka IIOK
62 Honna €CcKasl CBS3
FHHA RAMHACCRAT CBA30 https://m.edsoo.ru/00adac34
63 KoBasneHTHas moynspHas XUMAYECKas CBS3b brbmmorexa LTOK
p https://m.edsoo.ru/00adaab8
64 KoBasneHntHas HenonsipHas XUMUYecKasi CBsI3b brbmmorexa LTOK
P https://m.edsoo.ru/00adaab9
65 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU bubmmorexa [JOK
peartt https://m.edso0.ru/00adb076
66 OKHCITUTENIA ¥ BOCCTAHOBUTEIIN bubmmorexa [JOK
https://m.edso0.ru/00adb076
67 KonTtpoubsnas padora Ne4 no reme «CTpoeHune atoma. bubmuoteka [IOK



https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

XuMHu4YecKas CBSA3b»

https://m.edsoo.ru/00adb486

68
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bu6nmoreka [IOK

https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9ch2
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9 KJIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
Kont pakTn HUPPOBLIE
Ne n/m Tema ypoka oHTpo P bp
Bcero  JabHBIE yeckHne oOpa3oBaTe/bHbIE
padoThbI padoThbI pecypchbl
1 [Tepuoanueckuit 3axoH. [lepuoanueckas cucrema 1 bubnuoreka [JOK
XUMHYECKHX d1eMeHTOB J. 1. Mennaeneera https://m.edsoo.ru/00adb59e
2 Busbl XxuMu4eckoi CBS3M U TUIIBI KPUCTAIIIMYECKUX PELIETOK 1 bubmmorexa LIOK
A P P https://m.edsoo.ru/00adbac6
3 Kiaccudukanust 1 HOMEHKIJIaTypa HEOPTaHUICCKUX BEIIESCTB 1 buGnuorexa [IOK
P P https://m.edsoo.ru/00adb7e2
4 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnuoreka [IOK
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
5 KonTpoasnas padora Nel nmo teme «IloBTopenue u 1 1
yriay0JieHne 3HaHHUH OCHOBHBIX Pa3Je/ioB Kypca 8 kiaccay
6 Knaccudukanns XuMruueckux peakiuii 1o pa3anyHbIM 1 bubmmnoreka HOK
[IPU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsiTHe o ckopocTn xumMuueckoi peakuuu. [lonsitue o 1 bubmuoreka [IOK
TOMOTE€HHBIX U T€TEPOrE€HHBIX PEaKIIUAX https://m.edsoo.ru/00adbe9a
[TonsiTe 0 XUMUYECKOM paBHOBECHH. PaKTOPBI, BIUAIOLINE
8 Ha CKOPOCTb XMMUYECKON PEAKIINH U MOJIOKEHNE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adc28c
XUMHYECKOT'O PABHOBECHUS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmmorexa LIOK
P https://m.edsoo.ru/00adcade
10 Teopus anexTponuTueckoi aucconranuy. CuiabHbIE U 1 bu6muoreka [IOK
cy1a0ble AJIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHNS peakIuil 1 bu6muoreka [IOK



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add448

12 XUMHYECKUE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE bubnunorexa LIOK
MIPEACTABICHHUH 00 DJICKTPOIUTHUCCKOMN TUCCOIIUAITUN https://m.edsoo.ru/00add5d8

13 XUMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00 bubnmnoreka HOK
ANEKTPOJIUTUYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8h2

14 [TonsiTue 0 TuApOIU3€E CoJeh bubmmorexa [JOK
https://m.edsoo.ru/00add9d4

. bubnmnoreka HOK
15 O06001eHne U cucTeMaTu3alus 3HaHUK https://m.e dsog)l.ru 100addd12

16 [IpaxTuueckas padora Ne 1. «Pemienne skcriepuMeHTaIbHBIX bubnuoreka [IOK
3a71a4» https://m.edsoo.ru/00addbfa

17 KontpoubHnas padora Ne2 mo reme «JIeKTPOJIUTHIECKAS bubmmorexa [JOK
aucconranmsi. XuMH4YeCKHe PeaKlMi B PACTBOPax» https://m.edsoo.ru/00addecO

18 OO6m1as XxapakTepUCTUKA TaJIOTeHOB. XUMHUUECKHE CBOMCTBA bubmmoreka [JOK
Ha [pUMeEpE XJiopa https://m.edsoo.ru/00addfe2

19 XmopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBONCTBA, bubnmorexa LIOK
MOJTy4YEHHE, MPUMEHECHHUE https://m.edsoo.ru/00ade104

20 [Tpaktuyeckas padora Ne 2 o teme «Ilonyuenue consiHOM bubmmnoreka HOK
KHUCJIOTBI, U3yUYEHHUE €€ CBOUCTBY» https://m.edsoo.ru/00ade348

21 Brpruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIU bubmmnoreka HOK
OJINH U3 PEareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
22 OO0mas xapakrepuctika 371eMeHToB VIA-rpymmbt Eggﬁﬁfgg?ﬁ}é 0ade64a

93 AnnotponHsle Monudukanuu cepbl. HaxoxaeHue cepbl u e€ bubnuoreka [IOK
COEMHEHUH B MpUpoAe. XUMHUUYECKHUE CBOMCTBA CEpPhI https://m.edsoo.ru/00ade64a

24 CepoBoaopoi, cTpoeHHe, (PU3NUECKUE U XUMUYECKUE bubnmnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxkcuppl cepbl. CepHast KUCIIOTa, (U3HUECKHUE U XUMUYECKUE bu6muoreka [JOK
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CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28

Xumudaeckue pEaKknuuy, JCKalue B OCHOBE IIPOMBIIIIICHHOT'O

26 croco6a MoIy4eHUs CEPHOU KUCTOThI. XUMHUYECKOE bubmmorexa [JOK
i p N ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOMIEH CPe/bl COCTMHEHUSMHU CEPBI
27 Brrunciienne MaccoBoil 101 BBIXOJA IPOAYKTA PEAKLIMU brbmmorexa [JOK
A A8 TIpOAIyIcta peaktt https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3J1eMeHTOB V A-rpymibl. A30T,
28 acIpoCTpaHeHUe B MPUPOJIe, GU3UIECKHUE U XUMHUYECCKUE bubmorexa LOK
p Up p PHPOAL, https://m.edsoo.ru/00adeea6
CBOICTBA
29 AMMHuak, ero pu3nuecKue 1 XUMHUYECKUE CBOWCTBA, bubmmoreka [JOK
MOJIyYEHHUE U IPUMEHEHHE https://m.edso0.ru/00adf004
30 [Ipaxtuyeckas padora Ne 3 o Teme «Ilomydenue aMmuaxa, Bbu6moreka [JOK
M3yYEHHUE E€r0 CBOMCTBY https://m.edso0.ru/00adf180
31 A3OTHas KHUCIOTa, € Pu3nuecKue U XUMHUIECKHIEe CBOHCTBA bubmmorexa LIOK
’ https://m.edso0.ru/00adf306
Hcnonb30BaHMe HUTPATOB M COJICH aMMOHHS B KQUECTBE
32 MUHEPAIbHBIX YIOOPEeHUH. XUMHUYECKOE 3arpsi3HEHNE bubnmorexa [IOK
P o YAOOP ' P https://m.edso0.ru/00adf518
OKPYKArOIIeH CPeJIbl COSTMHCHUSIMH a30Ta
33 ®ochop. Oxeun dhocdopa (V) u pochopnas kucnora, bubnmnorexa [JOK
¢uznyecKkne 1 XUMHUYECKHE CBOMCTBA, MOIYYCHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pocdaroB B KaueCcTBE MUHEPAIBHBIX bubnmoreka [JOK
ynobpeHuit. 3arps3HeHune IpUPOaHOI cpeabl hocdaramu https://m.edsoo.ru/00adfc20
VYrnepon, pacpocTpaHeHue B mpupoie, Gu3ndeckue u bubnnorexa [JOK
35 .
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoaa, ux Gpuandeckue 1 XUMHIECKHUe CBOMCTBA.
36 DKkonorudeckue npoOIeMbl, CBI3aHHBIE C OKCHIOM YTIliepoa bubmmorexa [JOK
P ’ yriep https://m.edsoo.ru/00adfebe
(V)
37 VronpHas KACIIOTa U €€ COIIN bu6nunorexa LIOK
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https://m.edsoo0.ru/00ae006¢c

38 [Ipaxruyeckas padora Ne 4 o teme "Ilonyuenue Bu6muotexa [JOK
yriekucioro raza. KauecrBeHHas peakiys Ha kKapOoHaAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauabHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK bubnuoreka [JOK
0 COCIMHEHHUSIX YIJIepoJa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenunenus bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
41 [TpakTnueckas padota Ne 5. Penienne skciepuMeHTAIbHBIX bubnmnoreka HOK
3a7a4 no teme «BaxkHelme HeMeTauIbl U UX COEAUHECHUS» https://m.edsoo.ru/00ae0bf2
42 Konrpoabnas padora Ne3 no reme «BakHelimme bubmmoreka [JOK
HEeMeTAJJIbI M HX COeIMHEeHM S https://m.edsoo0.ru/00ae0el8
OO6m1as XxapakTepuCTUKa XUMHUYECKUX 2JIEMEHTOB —
bubnunoreka LIOK
43 MeTauioB. MeTrayuimueckasi CBA3b U METaNINUeCKast
N . https://m.edsoo.ru/00ae103e
Kpuctaunueckas pemeérka. dusndeckrue CBONCTBA METAIIIIOB
42 XUMHYECKUE CBOWCTBA METAIJIOB. DIEKTPOXUMUUECKHH s bubnnoreka [JOK
HaIpSKEHUN METaJIOB https://m.edsoo.ru/00ae1156
O6mmue crocoOb! moayyeHus: MeTauioB. CIaBbl.
45 Boruncnenus o ypaBHeHUSIM XUMHUECKUX PEAKIUN, €Cln brbmmorexa [TOK
P P ’ https://m.edso0.ru/00ae1156
OJIMH U3 PEAreHTOB COAECPKUT IPUMECH
46 [loHsiTHE O KOPPO3UU METAIIIOB brbmmorexa [TOK
PP https://m.edsoo.ru/00ae1278
bubnmorexa LIOK
47 €JI0YHbIC METaJLJIbI
i https://m.edsoo.ru/00ae14b2
48 OKCHITBI ¥ THIPOKCH]IBI HATPHSI U KaJTUS bubmmorexa [JOK
g P A P https://m.edso0.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIUTBI — KAJIBIIMI U MarHui bubmmorexa [JOK
i https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeTMHEHNS KaJIbIUS but6mmoreka [IOK
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https://m.edsoo.ru/00ael5e8

51 O06001IeHne U cucTeMaTu3alus 3HAaHUK
n . bubnmnoreka HOK
52 JKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHeHHS https://m.e dsog)l.ru 100261886
53 [IpakTuueckas padora Ne 6 mo teme "JKEcTKOCTh BO/BI U bubnuoreka [JOK
METO/Ibl €€ ycTpaHeHUs " https://m.edsoo.ru/00aelae8
. bubnmnoreka HOK
>4 AioMHHHT https://m.edSO(I)l.rUIOanlc64
55 AmMoTepHBIe CBOMCTBA OKCH/IA U THIPOKCHIA bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
Bbu6moreka [JOK
%6 Keneso https://m.edsogru/OanldSG
Bu6moteka [JOK
57 Oxkcwupl, ruapokcu sl u conu xenesa (1) u xenesa (111) https://m.edso:)_.[ru/Oan35€6
58 O06001eHne U cucTeMaTu3alus 3HAaHUN
59 [TpakTtuyeckas pabora Ne 7. PemeHue skcrepuMeHTaIbHbBIX bubmuoteka [IOK
3a71a4 10 TeMe «BakHelmue MeTaIbl ¥ UX COSTUHECHUS https://m.edsoo.ru/00ae3de8
Bbruucnenus no ypaBHEHUSIM XUMHUECKUX PEAKLIUH, €U
60 OJIMH U3 PEareHTOB J1aH B U30BbITKE WM COAEPKHUT IPUMECH. bubmorexa LOK
Boruncnenus MaccoBo# 10711 BBIXOJ1a MPOAYKTA PEaKIUH nttas://m.edso0.1L/00ae] 750
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
62 Konrtponsnas padora Ne4 o teme «BakHelne MeTamisl 1
UX COETMHEHUS»
63 BemiectBa 1 MaTepualibl B MOBCEJHEBHOM JKU3HU UEJIOBEKa bubmmorexa LIOK
https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpebl bubmmorexa LIOK
https://m.edso0.ru/00ae4270
65 Posib X¥MuM B perieHHH SKOJIOTHYECKUX MPpobiIeM bubmuoteka [IOK


https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1d86
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66 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allHsl 3HAHUT
67 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allisl 3HAHUH
68 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA
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bubnunorexa LIOK
https://m.edsoo.ru/00ae0d0a

bu6nmmorexa [IOK
https://m.edsoo.ru/00adb33c

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obectBo «M3narenscTBo «IIpocBerieHne
» Xumus, 9 kinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIHOHEPHOE

obmmecTtBo «M3narenscTBO «IIpocBerienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. 'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonbHast kHura yuutens.
Xumust. 8 ki1.: Meroauueckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpanp a5 1a00paTOPHBIX ONBITOB U MPAKTHUYECKUX
pabort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocooue k yueOnuky O. C. 'abpuensna «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorunyeckre kaptol k yueoHuky O. C. I'abpuensna «Xumus. 8 Kiacey :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonorunyeckre kapTol k yueoHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposabHble 1 ipoBepouHble paboThl Kk yueOHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://him.1september.ru Equnas xomiekuus LIOP: TIpenmeTHast kosekius « XUMHUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE 3KCTIEPUMEHTHI:
xumust. Koyuteknus Poccuiickoro o61ieo0pa3oBaTeibHOTO opTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oauMiuana MKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUSL: SJIEKTPOHHBINA YYSOHUK ISl CPEAHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHS
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