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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHHU Ha ypOBHE OCHOBHOTI'O 00OLIEr0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNIbHOW MpOrpaMMbl OCHOBHOTIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir denepamnmm.

[IporpamMa mo XumMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crparerun oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XMMHUH, ONPEAEIAET KOIMUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yYaromMXCsl, ONMpPEaessieT BO3SMOKHOCTH MPpeaMeTa JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI NMpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHUs XMMHUU
Ha YpOBHE Leled M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUEe XUMUH CIYKHUT OCHOBOW [T (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLMH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3yuenne xumuu:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMUPOBaHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHONH  y4eOHOH  JEeSATEIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TaioM B (OPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIINXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XHUMHMM 00€CIeUMBAIOTCS CHEIM(UKON coaepx aHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMUH, OCHOB HEOPIaHWYECKOH XUMHUH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CtpykTypa coaepxaHusl MPOrpaMMbl MO XMMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxona k e msydenuro. ConepkaHue CKIIQABIBACTCS M3 CHUCTEMBI MOHATHH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckne 3HAHMSA PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHU ITONYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
OPOMCXOOUT C TMPUBJICUEHUEM 3HAHUM M3 paHee M3YyUEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3ajaya yueOHOTo IpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YUYEHUH BEIIECTB U XUMUYECKUX peaKluil, B
(GOopMHpPOBAaHMM W Pa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATUIO PEIIEHUHM, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBHM, CIHOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYalOIIMMHUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
ITOBCETHEBHOM KU3HH U TPYJIOBOH AESATENBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
cpensl,



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01mee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMHUA Ha YPOBHE OCHOBHOTO OOIIETrO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/JbHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poib XMMHM B KM3HM 4YelOBEKa. XMMHsS B CUCTEMEe Hayk. Tena u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKyIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XHMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJICKYJIsSipHAst
Macca. MaccoBasi 10Ji1 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo ¢hopMysiaM XUMHUECKUX COSAMHEHUN.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss ¥ e€ MpU3HAKU. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYecKUe ypaBHeHUs. Knaccupukams XMMUYECKUX PEaKInui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpuu M MpuéMamu
oOpateHust ¢ 1abOpaTOpHBIM O0OpYIOBAaHUEM, M3yYEHUE M OMHCAHWE (U3UYECKUX CBOHCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KATIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
MPOKAIMBAHNWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCIIOTOM) SBJICHHM, HaOII0IeHNE
W ONKCaHWE TPU3HAKOB TIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHUU, B3aMMOJeEicTBHE kene3a ¢ pactBopoMm conu Mmeau (), m3yuenume cmoco6oB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCaHUE
pEe3yIbTaTOB MPOBEIEHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacCChl, CO3JaHHUE
MoJieIe MOJIEeKyYT (IIapOCTEPKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIEeCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — 3JeMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrmocoObl TMONy4eHHS KUCIOpoJa B Jaboparopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupojae. O30H — almoTpornHas MOIu(HUKaIns
KHCIIOPOJIA.

TermoBoit A(}PekT XUMHUYECKOW pEeaKIHH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIUMBO: yroiab M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
NapHUKOBOTO P QeKTa, pa3pylIeHHe 030HOBOT'O CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxkaeHue Bojopoda B IPHUPOJIE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osyueHus. Kuciorsl u comnu.

MonsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas N0isl BEIIECTBA B
pacTtBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Poib pacTBOpOB B MPUPOJAE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpasyromue. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS W MpEKpalleHus ropeHus (moxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOUM KHCIOTHI, KUCIOT C MeETaJUIaMH,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumuuyeckux 3djementos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMETbHBIE METAJUIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHYECKOrO JJIEMEHTAa MO €ro IMOJOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W MOHSITHIA,
SIBJISTFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (PAKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMu4yeckux dsyemeHtos [l M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BelecTBa: BHUABI XUMHUYECKOW CBS3U. THIMBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKHX COCIUHECHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, MO OOpaTHMOCTH, MO YYacCTHIO KaTajau3atopa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakusax. [IoHsITHE O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHaTtne o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YpPaBHEHHUI OKHCIHMTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEANEKTPOoJauThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JHMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHJIAMHU XUMHUYECKOW CBS3U.
Crenenp aucconuanuu. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MPEJICTaBICHU 00 3IEKTPONIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKON peakIuud OT BO3ICHCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOMIUX IMPHU3HAKU MPOTEKAHUS Peakiuil MOHHOTo oOMeHa (oOpa3oBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacno3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IMOMOULIbIO KAaYECTBEHHBIX pPEAKUUN Ha HOHBI,
pELIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe Xyopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTaljaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpPOA, CTpoeHue, (U3NYECKHe M XMMHUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXal[e B OCHOBE MPOMBILIUIEHHOTO croco0a MOJIy4deHHs cepHOM KucioThl. I[IpumeneHue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puszndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pocdopHas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPO[, AFIOTPOIHbIE MOIU(UKAIIUH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsi3aHHbIEe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcmosnb3oBaHue — kapOOHAaToB B ObITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, NPUPOAHBIA ra3, He(dThb), MPOAYKTHl HMX HEpepabOTKU
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHME CBOWCTBA, IMOJIYy4YEHUE U IPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, »ene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJIb30BAHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, M3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHHUA U ¢ocdaT-uOH U HU3yYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaputa, ¢yJUiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOPOIMH PACTBOPEHHBIX BEILECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHbl W MW3Y4YEHHE IPU3HAKOB MX IPOTEKAHUs, O3HAKOMIIEHHE C MpOLyKLHEN
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nostoxkenus B [lepuonnueckon cucreme xumudeckux aiemeHToB 1. 1. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MOMydeHHs] MeTAIIOB. [IOHATHE O KOPPO3WH METAIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaxXxOXkjAeHUE B npupoje. OuU3nuecKue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXKICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AnmtoMunuii: nonoxxenue B Ilepumogmyeckoil cuctemMe Xumudeckux synemeHtoB J[. U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3NUecKue 1 XMMHUYECKHUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MeneneeBa, CTpO€HHUE aTOMa, HaxoxJeHue B npupoae. Ousznyeckue U XMMUUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJbTAaTOB KOPPO3UM METaUIOB (BO3MOXXHO HCIIOJIB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KuciIoposie  (BO3MOXHO  HCIONB30BaHHE  BUIEOMATEpPHUANOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXHO HCIIONB30BaHHE BUACOMATEPUAJIOB), UCCEeIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHON JKU3HU uenoBeKka. bezonacHoe MCIoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons xumuu B pemieHuu 3KOJIOTHIECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEPUOAMYHOCTh,  HAONIOJCHHE,  DKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunre3, apixaHue, Ouocepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

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



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/ie 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM J1eATEIHbHOCTH B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMUA pOCCHfICKHMPI COIIMOKYJIbTYPHBIMHA )51 AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[CCTB€ npaBuJIaMl U HOpMaMHU NOBCIACHUSA U
CIOCOOCTBYIOT MTPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIIUXCsl.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOUIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HacCJICOAUO, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HAayKHW B JXU3HHU COBPCMCHHOI'O O6HICCTB8,,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX W OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
Mupa 1 o0IIecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax W IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMOJIE3HOH,
y4e0HO-HCCIIEeI0BATeNIbCKOM, TBOPUYECKON W JPYrUX BHUAAX JIEATEIbHOCTH, TOTOBHOCTU K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPU BHITIOJHEHUH YYeOHBIX, TO3HABATEIBHBIX 33/ad,
BBITIOJTHCHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3daHHUUN y‘-I€6HBIX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TIpOIIECCe 3TOH Y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TOBEJIEHHWE M TIOCTYNKH CBOMX TOBAapHUIIEH C TO3WIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peaKIlHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAYKH W COCTABIAIOIINE OCHOBY JUJIS
IIOHUMAaHU s CYIITHOCTH Hay‘IHOﬁ KapTUHBI Mmupa, MpeaACTaBJICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3AX YEJIOBEKA C MPUPOTHOW CPEIIOi, O pOJIn
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA IMOJIyYeHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOJaeMbIX MIPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYypbl, B TOM YHCIIE€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJOTUH;

UHTEpeC K OOydYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBHA W HENMPHITHE BPEIHBIX
MPUBBIYEK (YIOTPEOJCHUST aJIKOTOJsl, HAPKOTHKOB, KYyPEHHs), HEOOXOAMMOCTH COOJFOACHUS



mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccii 1 TpyAa pa3InyHOro poja, yBaKeHHE K
Tpydy U pe3yjbTaTaM TPYAOBOM JAEATETbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIK BHIOOp WHAMBUIYAIBHOH TpaeKTOpHUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHSA HEOOXOJUMBIX YMEHUMN, TOTOBHOCTH aJJaITUPOBATLCS B MPO(ECCHOHANILHOM cperie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U IICUXHYECKOMY 30pPOBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJIHON CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATILHOM MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PC3YJIbTAaTOB BLIACIAIOT 3HAYUMBIC JIA (1)OpMI/Ip0BaHI/I$I
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOH 1eATebHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHUA HUCHOJIb30BATH HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICT XMUMHUYECKUX TMOHATHH (BBIOENATh UX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATL MPUYUHHO-CJICICTBCHHEBIC CBA3U
MEXy 00BEKTaMHU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eTyKTHBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHUMHH, NPeoOpa3oBBIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOICIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTECPU30BaTh CYHMICCTBCHHLIC NPU3HAKKW H3y4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIIIECCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCCAX U ABJICHUAX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJIB30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M IPOIECcca, CAaMOCTOSATEIBHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIINIO PA3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOBI M 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIaJeHUE KYJIbTYPOl aKTUBHOTO HMCIIOJIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B MpoIlecce YYEOHOM W HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUsl 3aJaBaTh BOIpPOCH (B XOAe Juanora M (WIM) AMCKYCCHH) IO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 PE3YJIbTATOB BBHINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE yd4éTra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh IPENJIOKEHHBIM aJITOPUTM JIEHCTBUN NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0ydJalomuMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI AeHCTBMIA, crneuuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHSITHH: aTOM, MOJIEKYJa, XUMUYECKHUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JAOJds XHUMHYECKOTO
JJIeMEHTa B COCIMHEHHH, MOJIAPHBIA O00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
AJIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKUCIICHHSI, XUMUYECKAast PEaKiusl, KIacCH(PUKAIUs
peaKuii: peakiuu COeMHEHHUs, PEaKUu Pa3IoKEHHs, PEaKIK 3aMEeICHHs, PeaKIuU
o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aroMa, aTOMHas OpOWTallb, PaguyC aroMa, XMMHUYECKas CBS3b,
MOJISIpHAsE M HETOJsipHash KOBaJIeHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALKs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHSATHH M MPUMEHSTH 3TH
MOHSITHUS TIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY [JIi COCTaBjieHUS (OpPMYJ BEIIECTB H
YpaBHEHUN XUMHUYECKUX PEaKLIUi;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHHSX, CTEHEHb
OKHCJICHUS JJIEMEHTOB B OWHApHBIX COCIUHEHHUAX, NPUHAIICKHOCTh BEIIECTB K
OTIpeNeIEHHOMY KJIACCy COCNMHEHWHA 1O QOopMysiaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJleHTHAs M MIOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

packpbiBaTh cMbicha Ilepuoguueckoro 3akona /. 1. MenneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHUE TEPUOJANYECKON 3aBHCHMOCTH CBOMCTB XHUMHUYECKHUX AJIEMEHTOB OT HX
noynioxeHuss B Ilepumonuueckoid cucTeme, 3aKOHOB COXpaHEHHUsI MacChl BEIECTB,
MOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;
OMKCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuoamueckoit cucTeMbl
XUMUYECKUX JJIEMEHTOB: pa3jiuyarh MOHATHS «TJaBHas moArpymnmna (A-rpymma)» u
«nobounas mnoarpynna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
o0o3Ha4YeHHsI, KOTOpble UMeroTcs B Tabnuie «l[lepuogndeckas cucteMa XMMHYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YHCIO DIEKTPOHOB U
pacmipeneneHne uxX 1Mo IEKTPOHHBIM CJI0SIM);

KIIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy W COCTaBY YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
shdexry);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, NOATBEpPKJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPAIEHU B PA3TUYHBIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTA 10 (hOpMyJie COSIUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI 10 YPAaBHEHUIO XMMUYECKOM peakluu;



MPUMEHSTh OCHOBHBIE ONEpAIlMU MBICIUTENbHON NeATEeIbHOCTH — aHAu3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHNIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJII M3YYEHHUs CBOKCTB BEIIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4yHble =~ METOJbl  MO3HaHUs  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1abOpaTopHBIM
000py/IOBaHHEM, a TAKXE MpaBHJIaM OOpaleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOIYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAAa M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, PeHOIPTaIenH, METHIIOPAHK U JIPYTHeE).

K kxonuy oOydeHus B 9 kJacce ImpeIMETHbIE pe3ysbTaThl HA GA30BOM YPOBHE JIOJIKHbI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEILECTBO, CJI0KHOE BELIECTBO, BAJIECHTHOCTb,
JEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCJICHMs, XUMUYECKas PEaKLUs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMAIMs, pEeaklUud MOHHOro OOMeHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMble U HEoOpaTUMblE pPEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AJIOTPONHs, aM(pOTepHOCTh, XMMHYECKas CBSI3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpUCTAIJIMYECKas pelérka, KOoppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO JOIyCTUMAas
xkoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIECHUN;

UCTOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY U COCTaBJICHHMsS (OpMyJ BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PaA3IM4YHOIO COCTaBa, NMPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJlaccy COoelMHeHMH Mo (opmyniam, BUJ XMMHUYECKON CBS3U (KOBaJEHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COECIMHEHUSX, 3aps] HOHA IO XUMHYECKON
dopMmyiie, XxapakTep Cpelbl B BOJHBIX PacTBOpaxX HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mobouyHas mnoarpymnna (b-rpynma)», maneie u Oonbline NepUOBbI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YUCIIO NIEKTPOHOB M PACHPENENICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NIEPUOJOB U TJIaBHBIX NOArPYNI C YYETOM CTPOECHHS
UX aTOMOB;



KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTAaBYy YYacTBYIOIIMX B PEAKIMM BEUIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) O0OIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOrO0 OOMEHa, YpaBHEHUS PeaKIIMid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAY BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKknu;

coONoaTh MpaBWJa TIOJIb30BAaHUS XUMHYECKOW TIOCYIOW W J1aOOpaTOpHBIM
o0opynOBaHHEM, a TaKKe IpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHIO
U COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB Pa3jIMYHbIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOpHI-, OpoMHI-, MOaUA-, KapOoHat-, Qocdar-,
CHJIMKAT-, cylb(daT-, TMIPOKCHUA-UOHBI, KATHOHbl AMMOHMS W HOHBI HM3yUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PaCTBOpaX HEOPraHMUECKHUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllUi MBICIUTENIbHON NEATEIbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEMAaTH3allhi0, BBIABIEHUE MPUUMHHO-CIEACTBEHHbIX
CBA3EM — JUI1 M3Y4YEHHUs CBOMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HaHWs — HaAOJIOAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue
(ungposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
o0pa3oBaTe/ibHbIE
1| NporpaMMmel 0 bie padoThI ue padoThl
pecypchbl
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMUs — BaXKHas
00J1acTh
bu6mmoreka [IOK
©CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso00.ru/7f4183
MIPaKTUYECKON 7¢
JeATCIIbHOCTH T
YyeJIoBeKa
BemecTBa u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edso00.ru/7f4183
peaxiuuu ic
Wtoro mo paszneny 20

Paznen 2. BaxHeiilnne npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

Boznyx.
bubmuorexa [JOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
[Tonsitue 06 7
OKCcHAAX o
Bonopon.Ilonstue bubnuoreka [IOK

2.2 0 KHUCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJISIX 7c
Bopa. PacTBopsl. bubnuotexa [JOK

2.3 [Tonsitre 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUX 7c
OCHOBHBIE KJIaCChl bu6mmoreka [IOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU 7c

Hroro mo pazneny 30

Pazpnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1emenTon /1. U.
MenpeneeBa. CtpoeHue aToM0B. XUMHYecKas CBsA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE

peakuun
Ileproanueckuit
3aKOH U
3.1
Ilepuoauueckas

CHUCTEMA

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c



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

XUMUYECKHUX
anemenTtoB [l. U.
Menene-eBa.

Ctpoenue aToma

XumMmuyeckas
CBSI3b. bubnuorexa [JOK
3.2 OKHCTUTENBEHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bubmuoreka [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f4183
7c
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edso00.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 68
YACOB I1O0

[TPOT'PAMME



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

9 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanue
(undgposbie)
n/ pa3ieyioB M TeM Bcer  Kontpoabn IIpakTnyeck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 ble padoThI ue padoTbl
pecypchl
Pa3znea 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
IToBTOpEeHue n
yriryOJIeHHe bubnmoreka [JOK
1.1 3HAHHH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJ1acca
OcHoBHBIE
bubnunoreka LIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edso00.ru/7f41a6
XUMHYECKUX 36
peakuuii o
DNEKTPOIIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XHUMHUECKHE 8 1 1 https://m.edsoo.ru/7f41a6
peakuunu B 36
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTasIbl 1 HX COeIMHEHUS
O61mmas
XapaKTEePUCTHKA
bubmmoreka IIOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
snemeHTOoB VIIA- 36
TPYIIIIBL. o
I'anorensl
O061mas
XapaKTepUCTHKA
but6mmoreka [IOK
XUMHYECKUX
2.2 6 https://m.edso00.ru/7f41a6
sneMeHToB VIA- 36
rpynnsl. Cepa u eé o
COCIMHEHMUS
OO0mas
XapaKTepUCTHKA
but6mmoreka [IOK
XUMHYECKUX
2.3 7 1 https://m.edsoo.ru/7f41a6

snemeHToB VA-
rpynnsl. A30T,

dhocdop u ux

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

COCIUHECHUA

OOmas
XapaKTepUCTHKA
XAMUYCCKHX bu6nmoreka [IOK
2.4 sieMenToB |VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. Yriepona 36
Y KPEMHUM U UX
COEIMHEHUS
Uroro mo pazneny 25
Pazgen 3. MeTa/uIbl M HX COeTUHEHU S
N bubnunoreka LIOK
00
3.1 He couctsa 4 https://m.edsoo.ru/7f41a6
METAJIJIOB
36
Baxueiimme bu6nmorexa LIOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COCOUHCHMUS 36
Uroro no pazneny 20

Pasnen 4. Xumus u okpy:xaomas cpeaa

BemectBa u bu6mmoreka IIOK
4.1 MaTepuaisl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeIOBEKA 36
Hroro no pazneny 3
bubnmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE
KOJIMYECTBO 68
YACOB 10
I[MPOTPAMME

CodepicaHue npedmema COCMABAEHO

¢ yyemom Pabouyeli npo2pammei

eocnumaHusa MBOY "KoHowickasa CLLI umeHu H.I./laeépoesa"



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 IINTAHUPOBAHHUE

8 KIIACC
N KouanuecTBo JJIeKTPOHHbIE
(]
; 4acoB uudposbie
n/  Tema ypoka
o0pa3oBaTe/ibHbIE
1| Bceero
pecypcsl
[Ipenmer xumuu. Poiab XuMuM B KU3HU bubmorexa OK
1 bl ' 1 https://m.edsoo.ru/ffod2
yesioBeka. Terna u BelecTna.
10c
bubmuorexa [JOK
2 [TonsaTue o MeTo1ax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d2
27e
[TpakTiueckas pabota Ne 1 «IIpaBuna paGoTsl B bubaunorexa [LIOK
3 nabopaTopuu U MPUEMBI OOPAILICHHUS C 1 https://m.edsoo.ru/ff0d2
71a060paTOPHBIM 000PYIOBAaHUEM) 3dc
4 YucThle BelecTBa UI/I cmecu. CiocoObl 1 ngg;ﬁf;;gﬁ};o 42
paszerneHus cMecei 6ca
[Ipaktrueckas padota Ne 2 «Paznenenue bubmmoreka [JOK
) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 https://m.edsoo.ru/ff0d2
COJIN)» 8c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2
a6e
XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) bubmotexa [JOK
7 ' 1 https://m.edsoo.ru/ff0d2
XUMHUYECKHX JJIEMEHTOB
be8
bu6mmoreka [IOK
8 IIpocThle U CIIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2
a6e
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d2
d50
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB. bubnuorexa [JOK
10 Xumunyeckast popmyia. BageHTHOCTE aTOMOB 1 https://m.edsoo.ru/ff0d2
XUMHUYECKHX IJIEMEHTOB eae
OTHoOcHUTENbHASA aTOMHAs Macca bubmorexa HOK
11 ' 1 https://m.edsoo.ru/ff0d3
OTHOCcHTEIbHAS MOJICKYJIIpHAs Macca 93¢
12 MaccoBast 10JI1 XUMHAYECKOTO DJIEMEHTA B 1 bu6mmoreka [IOK

COCOUMHCHNN

https://m.edsoo.ru/ff0d3



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

50c
bu6mmoreka [IOK

13 Konnuecto BemecrBa. Monb. MonsipHas macca https://m.edsoo.ru/ff0d5
230
Ou3nyecKkue 1 XUMUUECKHE SIBJICHUS bubmorexa [IOK
14 ) https://m.edso0.ru/ff0d3
XuMuyeckasi peakius
7fa
[Tpu3Haky U yCaOBHsI IPOTEKAHUSI XUMHUYECKHUX bubmorexa [IOK
15 P . 4 P https://m.edsoo.ru/ff0d3
peaxuuit al6
3aK0oH COXpaHEHUsI MACChI BEIIECTB bubmorexa [JOK
16 P ' https://m.eds00.ru/ff0d3
XUMUYECKUE YpaBHEHUS
b88
Brraucnenust Kom4yecTBa, MacChl BEIECTBA 110 bubmotexa [JOK
17 ’ . https://m.edsoo.ru/ff0d5
YPaBHCHUSM XUMHYCCKHUX PEaKIIHA 208
Kiaccupukanust XMMUYECKUX peaKIIHid bu6mmoreka [IOK
18 (coenuHeHus, pa3oXKEeHHs, 3aMEIICHUS, https://m.edsoo.ru/ffod3f
o0mMena) 34
N bubnuorexa [JOK
M. B.JI — -OHLUKIIONIEAUCT.
19 OMOROCOB = YHCHAIIOH . A https://m.edsoo.ru/ff0d4
O06o01IeHre u cucTeMaTu3alus 3HaHu| Oca
bu6mmoreka [JOK
KontponbHas padota Nel o reme «BemectBa u
20 HpOIbHAT P B https://m.edsoo.ru/ffod4
XUMHYECKHE PEaKIIUN»»
290
Bo3nyx — cmecs razos. CocTas Bo3ayxa. bubnnoreka [JOK
21 Kucnopox — 351€eMeHT 1 IPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4
O30H 48e
duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
22 KHCJIOpOo/ia (peaKkIuy OKUCIIEHUS], TOPEHHUE). https://m.edsoo.ru/ff0d4
TTousitre 00 okcuaax 614
CnocoOsI oTy4YeHus KUCJIOPO/ia B bubnmoreka [JOK
23 71a00paTOPHUH U POMBIIIUIEHHOCTH. https://m.edsoo.ru/ffod4
[IprMeHeHHEe KUCIIOpOoIa 97a
TennoBoii 3¢ hekT XuMuIeckoil peakiuu, bubnnorexka [JOK
24 MOHATHE O TEPMOXMMHYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4
3K30- ¥ DHJOTEPMHUYECKNX PEAKIIHAX 790
bubmuorexa [JOK
TormmuBo (He(Th, YTroiib M METaH). 3arps3HeHHE
25 wHBO (HepTh, y ) P https://m.edsoo.ru/ff0d4
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPAICHUS cda
26 [IpakTuueckas padora Ne 3 o reme bubnuoreka [IOK

«[Tomyuyenue u coOupanue KHCIOPOa,

https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

HN3YYCHHUEC €TO CBOMCTB»

ae2

Bomopoa — a5eMeHT 1 mpocToe BEmecTBO.

bubmuoreka [JOK

27 https://m.edsoo.ru/ff0d4
Haxoxnenue B mpupoe ddo
. bu6mmoreka [IOK
®du3nyecKkue U XMMUUECKHE CBOMCTBA
28 https://m.edsoo.ru/ffod4
Bojiopoza. [Ipumenenue Bogopoa ddo
bu6mmoreka [IOK
29 [Tonsatue o kucnoTax U CONSIX https://m.edsoo.ru/ff0d5
0d2
bu6mmoreka [IOK
30 CrniocoOslI osty4eHus BOAOPOa B 1ab0paTopuu https://m.edsoo.ru/ff0d4
ddo
[IpakTrueckas padora Ne 4 o reme bubnuorexa [IOK
31 «ITomydyenue u coOupanue Bo10poia, H3y4eHHE https://m.edsoo.ru/ffod4f
€Tr0 CBOMCTB» 42
bubmuorexa [JOK
32 MomnsipHblii 00bEM ra30B. 3aK0H ABOTAAPO https://m.edsoo.ru/ff0d5
42e
Brruncnenust 00bEmMa, KOJIM4ecTBa BEIIecTBa bubnuotexa [JOK
33 rasa 1o €ro M3B€CTHOMY KOJIMYECTBY BEILIECTBA https://m.edsoo.ru/ff0d5
WK 00bEMY 5a0
Brruncnenust 006€MOB ra3oB 110 YpaBHEHHIO bubmuorexa [JOK
34 pPEaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5
OTHOILIEHUM I'a30B 708
bu6mmoreka [IOK
35 Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d5
87a
bu6mmoreka [JOK
36 CoctaB ocHoBanwuii. [TonsTHe 00 UHIUKATOpAX https://m.edsoo.ru/ff0d5
9e2
Bona kak pactBopurens. HacbllieHHbIE 1 bu6mmorexa [IOK
37 HEHACBILLICHHBIE pacTBOpPbI. MaccoBas 101t https://m.edsoo.ru/ff0d5
BEILIECTBA B paCTBOPE b40
[Ipaktuueckas padota Ne 5 mo Teme bubnmoreka [JOK
38 «IIpuroToBieHune pacTBOPOB C OMPEAEIEHHON https://m.edsoo.ru/ff0d5
MacCOBOH J0JIE€N paCTBOPEHHOIO BEILIECTBA» eba
39 KonTtponsHas padora Ne2 no reme «Kucnopo. ngi;ﬁ?:;;gﬁ/}:ﬂ)%
Bonopoxn. Bona»
342
40 Oxkcuppl: cocTaB, KiaccupuKalus, bubnmoreka [JOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d6
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tomy4yenue 1 XUuMHYECKHUE CBOMCTBA

64e
bu6mmoreka [IOK

41 https://m.edsoo.ru/ff0d6
KHCIIOTHBIX, OCHOBHBIX ¥ aM(DOTEPHBIX OKCHJIOB 6de
) bu6moreka LIOK
OcHoBaHus: cOCTaB, Kinaccupuxams,
42 https://m.edsoo.ru/ff0d6
HOMEHKJIATypa
fca
. bubmuoreka [JOK
[TomrydyeHue U XUMHUYECKUE CBOWCTBA
43 . https://m.edsoo.ru/ff0d6
OCHOBaHUI
7ca
bubmuorexa [JOK
Kucnorsr: cocras, kaccuduxanus,
44 https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa
e2
bubmuorexa [JOK
45 [TonyueHnne u XMMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfe
e2
Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmorexa HOK
46 ’ S https://m.edsoo.ru/00ad9
MOJTyYCHU s, XHMUYECKUE CBOMCTBA 474
[IpakTuueckas padora Ne 6. Pemenue
bu6mmoreka [JOK
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
47 https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHX b7c
COCTUHEHUIN T
['eHeTnyeckas CBSI3b MEXIY KjaccaMu bubmorexa [JOK
48 . https://m.edsoo.ru/00ad9
HEOPraHMYECKUX COCAMHEHUN
as0
bu6mmoreka [JOK
49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/00ad9
ch2
KonTponbHnas pabora Ne3 no teme "OcHOBHbIE bubmorexa HOK
50 o https://m.edso0.ru/00ad9
KJIACChI HEOPTAHWYECKUX COCTMHCHUN ela
[TepBble NOMBITKY KJIaCCUPHUKAIIUN XUMUYECKUX bubmuorexa [JOK
51 aiemMeHTOB. [IoHsTHE O TpyMIIax CXOAHBIX https://m.edsoo.ru/00ad9
3JIEMEHTOB ffa
Ilepnonnueckuii 3akoH u [lepnoanueckas bubmuorexa [JOK
52 crucTeMa XUMHU4YecKux 3yemeHToB [1. M. https://m.edsoo.ru/00ada
Menneneena 52c
bubmuorexa [JOK
53 [Iepuonpl, rpynmsl, MOATPYIIIIBI https://m.edsoo.ru/00ada
52c
b K
o4 Crpoenune atoMoB. CocTaB aTOMHBIX SJIEP. nommorexa L1O

https://m.edsoo.ru/00ada
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

H3otonsl
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CTpoeHue AIIEKTPOHHBIX 000JI04YEK aTOMOB

bu6mmoreka [IOK

95 anemenToB llepuoguueckoit cucremsr /. U. https://m.edsoo.ru/00ada
Menneneena 6bc
XapakTepucTuKka XMMHYECKOT0 3JIeMEHTa 110 bubmumoreka [IOK
56 ero nosioxkeHuto B [lepuoaudeckoit cucreme /1. https://m.edsoo.ru/00ada
U. Menneneena 824
3unauenue [lepuonnyeckoro 3aKoHa Jiist bubmumoreka [IOK
57 pa3BuTHs Hayku U npaktuku. J1. 1. Menneneen https://m.edsoo.ru/00ada
— yYEHBIi, EJArOr ¥ TPaKIaHUH 96e
DNEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX bubmorexa HOK
58 pooTp https://m.edsoo.ru/00ada
AJIEMEHTOB
ab8
bu6mmoreka [IOK
59 Honnast xummuieckast CBsI3b https://m.edsoo.ru/00ada
c34
bubmuorexa [JOK
60 KoBanenTHas nosisipHasi XMuMU4Y€ecKas CBs3b https://m.edsoo.ru/00ada
ab8
bu6mmoreka [JOK
61 KoBaneHnTHast HenoasipHAs XUMUYECKAs CBS3b https://m.edsoo.ru/00ada
ab9
bu6mmoreka [IOK
62 CreneHb OKUCIICHHS https://m.edsoo.ru/00ada
e28
bu6mmoreka [IOK
63 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU https://m.edsoo.ru/00adb
076
bu6mmoreka [JOK
64 OKHCIHUTENN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb
076
bubmuorexa [JOK
K 6ota Ne4 o teme «CtpoeHue
65 OHTPOIIRHA pabora 110 TEMe (- TPoSHi https://m.edsoo.ru/00adb
aroMa. XMMUYECKas CBSI3b»
486
. bubnuorexa [JOK
P . O600meHue
66 C3CPBELII YPOK EII e https://m.edsoo.ru/00adb
CUCTEMAaTH3aIHsI 3HAHHHA
33c
. bubnuorexa [JOK
P . 0606
67 CICPBIRIT YPOK. 1100 ?l erme https://m.edsoo.ru/00ad9
CUCTeMAaTH3aIHsI 3HAHHHA
cb2
. bubnmoreka [JOK
P . 0606
68 C3CPBHBIN YPOIt. TDODICHHE 1 https://m.edsoo.ru/ffod6

CUCTeEMaTH3anus 3HaAaHUN

1c6
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https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10

68
[TPOT'PAMME
9 KIIACC
KosinyecTBO | DJIeKTPOHHBIE
4yacoB ugposbie
Ne i/ Tema ypoka ungp
o0pa3oBaTe/ibHbIE
Bceero
pecypchl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 crucTemMa XUMMUYecKux 3semeHToB . U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edso00.ru/00adb6b6
MEePHUOIOB

3 Kiaccudukanusi 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

5 Knaccudukanus XuMHUECKUX peakinuit 1 bubnuotexa [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IToHsATHE O TOMOT€HHEIX U 1 bubmmorexa LHOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

3 @DakTOophbl, BIUSIOLIUE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHYECKON PEAKLIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2AEKTPOTUTUYECKON

10 ucconuanuu. CuibHbIe U cadbie 1 bubmmorexa [OK
A HHALHI. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI

bu6mmorexa [IOK
11 HonHble ypaBHEHUS peakiuit 1
P peartt https://m.edsoo.ru/00add448
bu6mmoreka [IOK
12 XUMHYECKUE CBOMCTBA KUCIIOT U 1
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adcade
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OCHOBaHUH B CBETE MPEACTABICHHUI 00
AJIEKTPOJIMTUYECKON JUCCOIHAITIHI

XMMHYECKHE CBOMCTBA COJIEHM B CBETE

13 [IPEACTABIIEHNI 00 DIIEKTPOIUTHYECKON buGnnorexa LIOK
p p https://m.edsoo.ru/00add8b2
U CCOLMAAN
14 IlousTue o runponause coien bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
15 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
= 1 https://m.edsoo.ru/00addd12
16 [TpakTudeckas padora Ne 1. «Permenne bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kontponbnas padorta Ne2 o teme
17 «DIIEKTPOJIMTUYECKAS TUCCOLMALHS bubnnorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addecO
XVWMUYECKUE PEAKIIMH B PACTBOPAX)
OO0111ast XapaKTEPUCTUKA TAJIOTEHOB.
18 XI/IMI/I‘IGCKI;IG CBI())ﬁCTBa Ha [IpUMeEpE Bubmorexa ITOK
p P https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CoJisiHast KHCIIO0TA,
19 XUMHUYECKHUE CBOICTBA, OJIYUYEHUE bubnmorexa LOK
’ y ’ https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTuueckas pabora Ne 2 o teme
20 «[TonydyeHue COJITHON KHUCIIOTHI bubmmorexa LHOK
y N . ’ https://m.edsoo.ru/00ade348
U3yYCHHE e€ CBOWCTBY
Brraucienus o ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OQUH U3 bubmnorexa [IOK
PCAKLIHH, 8 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO01mas xapakTeprcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpymims https://m.edsoo.ru/00ade64a
AnnorporHble MOIU(GUKALINN CEPBI.
23 Haxoxcp €HIE CEPEI I/I(i)eé coe I/IHCII)-II/Iﬁ B bubmmorexa [TOK
a p f[ https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHEe CBOICTBA cephl
24 CepoBoaopo, cTpoeHue, Pu3ndeckKue u bubnmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 buznyeckue 1 XuMHUYECKHe CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XVUMUYECKUE PeaKIlni, JIekKaIlue B
OCHOBE TIPOMBIIIIEHHOTO CII0c00a
. bu6nmoreka [JOK
26 MIOJIy4Y€HUs] CEPHOMN KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHUE
OKpYXaroIiei cpesibl COeAMHEHUSIMHU

https://m.edsoo.ru/00adec8a
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cepbl

97 Brruncnenune MaccoBoit 1071 BeIXOa bubmuorexa [JOK
IIPOYKTA peaKkuu https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa 3JIEMEHTOB

08 V A-rpymisl. A30T, paclipoCTpaHEHHE B bubnnoreka [HOK
npupoje, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero ¢puznyueckue u

29 XUMUYECKHE CBOMCTBA, IMOJTYyYEHUE U bubmmorexa [JOK

> HOTY https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «[lonyyeHnne aMMuaka, U3y4eHHe ero bubmmorexa LOK
_ y - 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnnoreka [HOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHmit. XUMUYIECKOE 3arpsi3HEHUE bubmmorexa [JOK
yAobp o p https://m.edso00.ru/00adf518
OKPYXKArOIICH CPe/Ibl COSAMHCHUSIMH
aszora
®dochop. Oxeun docdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u bubmorexa HOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
34 MUHEPaAIbHBIX L([I())G (EHI/IP'I 3arps3HeHue bubmmorera [TOK
P . yAoup + AP https://m.edso0.ru/00adfc20
npupoaHoii cpenbl hocharamu

35 Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK
du3nveckre U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepoja, ux Gpuanyeckue u

36 XUMUYECKHE CBOWCTBA. DKOJIOTHIECKUE bubnmoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)

bubmuoreka [JOK
37 VYronbHast KUCI0Ta U €€ CoNn
https://m.edso0.ru/00ae006¢
[TpakTrueckast padota Ne 4 o teme

38 "[Tonmyuenune yriaekucioro rasa. bubnmoreka [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATUS 00
bubmuoreka [JOK
39 OpraHWYECKUX BEIIECTBAX KaK O

COCTMHEHUSX YTIIepoaa

https://m.edsoo.ru/00ae054e
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bu6mmoreka [IOK

40 Kpemunii u ero coefuHeHust
P 4 https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue

41 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnnoreka [HOK
«BaxkHene HEMETAIIBI U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUD)

Kontposbnas padora Ne3 o teme
42 «Baxkueiiime HeMeTaJIbL U UX bubmorexa LHOK
https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.
43 Meramnnueckas CBsI3b U MeTaJJIMYECKast bubmorexa [TOK
B https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKas peréTka.
dusnueckue CBONCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMUUECKUI PSLI HAIPSHKEHUI bubnmorexa LOK
p p P https://m.edsoo.ru/00ael1156
METAILIOB
OO01mue criocoOb!l TOTYYeHUST METAJLIOB.

45 CruiaBbl. Beraucienus o ypaBHEHUAM bubnuorexa [JOK
XUMHYECKHUX PEAKIUi, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
peareHToB COAEPKHUT MPUMECH

46 TToHsATHE O KOPPO3UU METAILIOB bubmmorexa LHOK

pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 €JIOYHBIE METaJUIEI
m https://m.edsoo.ru/00ael4b?2

48 OxcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubmorexa [TOK

& AP a p https://m.edsoo.ru/00ael4b?2

49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8

50 Baxueiimme coequHEHUA KaJIbIIUS bubmmorexa LOK

a H https://m.edsoo.ru/00ael5e8

51 O0001IeHne 1 cucTeMaTU3aINs 3HAHUI

59 JK&cTKoCcTh BOJIBI M1 CLIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme

53 "XKEcTKoCTL BOABI M METOAEI €€ bubmmorexa [TOK

| A A https://m.edso0o.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [HOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6mmoreka [IOK

o Keneso 1 https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a 1 bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 1
[Tpaktuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 bubnnorexka [HOK
«Baxnenmue MeTaJUIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
pPEareHTOoB J1aH B U30BITKE WU bubnunoreka [JOK
60 1
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
Kontponbnast padora Ne4 o reme
62 «Baknenme MeTaIbl ¥ BX 1
COCJTMHEHUS
63 BemectBa u matepuansi B 1 bu6nmoreka [JOK
ITOBCEJHEBHOM KU3HHU YEIIOBEKa https://m.edso00.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE 1 bubnnoreka [JOK
OKPYXaIOIIEe Cpeabl https://m.edso00.ru/00ae4270
65 Ponp XxuMHUH B pELIEHUH DKOJIOTHYECKUX 1 bubnnoreka [JOK
npoGiem https://m.eds00.ru/00ae4270
66 Pesepsublit ypok. O0o0meHue u 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE 1 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YuaeoOnuk O.C.I'abpuensin, U.I'.Octpoymos, C.A.CnankoB «Xumus-8»,
Mocksa «lIpocsemenue»,2022, 175 ctp.
Xumus, 9 knace/ [N'abpuemnsa O.C., Octpoymos U.I'., Cnaakos C.A.,

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bu6nmoreka [IOK



