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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XUMHM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs COCTaBJICHAa Ha OCHOBE
TpeOoBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeilbHONW MpPOrpaMMbl OCHOBHOTO OOIIETro
obpazoBanus, npeacraBieHHbIX B PI'OC OO0, a Ttakke Ha OCHOBE (enepaiabHON pabodeld mporpaMMBI
BOCIUTAHMS M C y4ETOM KOHIIEMLWU IMPENoJaBaHUsl yuyeOHOro mpeiamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuM Ja€T MpeacTaBiIeHUE O ILeNsixX, oOueld cTpaterud oOydeHHus, BOCIIUTAHUS U
pa3BuTHs O0y4aroOIMXCsl CPEeACTBaMU y4eOHOTO MpEaMeTa, YCTaHABIMBAET O0s3aTEIbHOE MPEIMETHOE
coJiepKaHue, MPelyCMaTpUBAaET PAaCHpEelelIeHUEe €ro IMo KijaccaM M CTPYKTypUpOBaHUE IO pasjieiiaM u
T€MaM [pOrpaMMbl 110 XHMHH, OINPEIENAeT KOJIMYECTBEHHbIE M KadeCTBEHHBIE XapaKTEPUCTUKHU
CoJlepKaHUs, PEKOMEHJIYEMYIO IOCIEAOBATEIIbHOCTh U3YYEHHS XUMHUHM C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOIro Ipollecca, BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcs,
OTpesieNisieT BO3MOXHOCTU TMpeAMeTa Al peanu3anuu TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOW NPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMsA, a Takke TpeOOBaHHU K
pe3ynbrataM OOyuYeHHs XUMHUM Ha YPOBHE LieJiell H3ydyeHUs MpeaMeTa M OCHOBHBIX BUIOB Y4eOHO-
MO03HABATEIBHOM JESITETLHOCTH 00YUYAIOIIErocs II0 OCBOCHUIO YU4E€OHOTO COIEPIKAHMS.

3HaHHE XUMHUHU CIY>KUT OCHOBOWM [ (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydYaroIlIerocs, €ro
NPEJCTaBICHU O MaTepUAIBHOM €IWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMUpYEMbIe XHUMHUEH
MIPEJICTABJICHUS O B3aMMOIPEBPAICHHUSIX SHEPTUH U 00 BOIIOIUH BEIIECTB B MPUPOE, O MYTAX PEHICHUS
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUSL UEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOW, MHUIIEBOU U
9KOJIOTHUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peain3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPhl THYHOCTH,
e€ o0mielt 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUECKHUX CIIOCOOHOCTEHN 00yJarommxcs, HAaBBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesTeNbHOCTH, SKCHEPUMEHTANbHBIX U MCCIEA0BAaTENbCKUX YMEHUH,
HEOOXO/MMBIX KakK B [IOBCEIHEBHON KM3HHU, TaK U B MPO(PECCUOHATBHOMN eATeIbHOCTH;

3HAKOMHUT CO CHEHM(PHUKON HAyYHOrO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOI'O B3IJIfJa Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTalioM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4arOUINXCs;

CIocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHMSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa30BaHUe 00ydaroIUXCsl.

JlanHple HampaBieHHs B OOy4eHHH XUMHUU OOECIEeUMBAIOTCS CHENU(UKON coiep aHHUs Y4eOHOTO
IperMeTa, KOTOPbIN SIBJISETCS MeJaroruuyecku aJanTHPOBAaHHBIM OTpa)KeHHEeM 0a30BOl HAyKH XMUMHHM Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOILIEro o0Opa3oBaHHUsS OpPHUEHTUPOBAH HA OCBOCHHE
00yUaIOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHU, OCHOB HEOPTaHUYECKOH XUMHUU U HEKOTOPBIX
OT/IETTbHBIX 3HAYUMBIX TIOHSITHI OPTraHNYECKON XUMUH.

CtpykTypa cofepkaHusi IporpaMMbl IO XUMHU c(hopMUpOBaHa HA OCHOBE CUCTEMHOTO MOAX0/a K €€
n3yduenuto. CopepxaHue CKJIaJbIBAETCSl U3 CHUCTEMbl MOHATUH O XMMHUYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATUH O XUMHUYECKON peakinu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHH30BAaHBI MO MPUHIUITY
MOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBlIeHU 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernuecknue 3HaHUS pPacCMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKU MOIYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO YPOBHS K JPYrOMY, BBIONHSS GYHKIUN OOBSICHEHUS U
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MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPaKTUYECKOrO0 MNPUMEHEHUS W TONy4YeHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHHE MPOTrpaMMBI MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XHUMHUYECKOU
COCTaBJISIONICH HAy4HON KapTHHBI MUpPA B JIOTUKE €€ CHCTEMHOH MpPUPOJbl, IEHHOCTHOTO OTHOIIEHUS K
Hay4HOMY 3HAHHUIO U METOJIaM MO3HaHUS B Hayke. V3yueHre XuMUU NPOUCXOJIUT C MPUBICUCHUEM 3HAHUN
W3 paHee M3yYCHHBIX Y4eOHBIX MpeaMeToB: «Okpyxaroumi Mupy», «buomorus. 5—7 knacce» u «Pusnka. 7
KJIacC».

[Ipn u3yyeHUH XUMUU MIPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEATETbHOCTH YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3afadya y4eOHOTO MpEeAMETa COCTOUT B (POPMUPOBAHUN CHUCTEMbl XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHHUU, TOCTYMHBIX 0000IIeHu
MHPOBO33PEHYECKOT0 XapaKTepa, fA3blka HAayKd, B MPUOOMIEHMH K HAyYHBIM METOJaM IO3HAHUSA MpU
W3YYCHHUH BEIIECTB U XMMUYECKUX peakluid, B (OPMUPOBAHUU U PA3BUTUH MMO3HABATEIHHBIX YMEHHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENbHON M yueOHO-MCCIEeN0BATENbCKON eATeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TOBCEHEBHOM JKU3HU.

[Ipn u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE MPHOOPETH
TaKHe LU, KaK:

— (opMupoBaHHEe MHTEUICKTYyalbHO pPa3BUTOM JMYHOCTH, TOTOBOH K CamMo00pa3oBaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO pEIIeHUH, CHOCOOHON aganTUpoBaThcsi K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTh OOYyYEHUS Ha CHUCTEMAaTHYECKOEe MPUOOIIEHUE 00yJaroIMXCcs K CaMOCTOSTEIbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIUMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieueHre YCIIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYAIOIIUMHUCS ONBITa Pa3HOOOpa3HOU
JeSITeIbHOCTH, TIO3HAHHSI U CAaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINI), MUMEIOIIUX
YHUBEpCAIbHOE 3HAYCHUE JIJIs1 PA3TUYHBIX BUIOB JCSITEIBHOCTH;

— (¢opmupoBaHue oOuel (QyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM 4YHCIIE
YMEHUI OOBSICHITH U OLICHUBATDH SIBJICHUS OKPYKAIOIIEr0 MHUpPA, MCIONb3ys 3HAHUS U OMBIT, MOTy4YEeHHBIC
NP HM3YYCHUM XUMUHU, MPUMEHSTh WX TMPU PEIICHUH TPoOJIeM B IMOBCETHEBHOW >KH3HU U TPYIOBOMH
NEeSATEIbHOCTH;

— ¢opMupoBaHHe Yy OOYYarOIIMXCS TYMAHUCTHUYECKUX OTHOIICHWH, TOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM JUIsl BBIPAOOTKH JKOJIOTHYECKH IIEJIeCO00pa3HOro IMOBENECHUS] B OBITY U TPYHAOBOM
JEeSATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTUBAILIUU K O0YyUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEUETIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HAMpPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHMSI.

OO0111ee YncIo YacoB, OTBEAEHHBIX JJIS1 U3YUEHUS XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero oopa3oBaHus,
cocraBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZleni0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

COIEPKAHUE OBYYEHUS
8 KVIACC

IlepBoHaYa/IbHbIE XUMUYECKHE TOHSITHSA

[Ipeamer xumuu. Poib XuMHM B KHM3HU 4YelloBeKa. XHMMHS B CHCTEME HayK. lejga M BEIECTBa.
dusnyueckre CBOMCTBA BEMIECTB. ATperaTHoe COCTOsIHUE BemecTB. [oHsATHE 0 MEeTOAaX MO3HAHUS B XHMUH.
UYuctele BemecTBa 1 cMecu. CrocoObl pa3aenieHus: CMECeH.

ATOMBI U MOJIEKYJIBL. XUMHYECKUE dJIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIeMeHTOB. [IpocTeie u
CJIOXKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa
BemlecTB. OTHocuTenbHass atoMmHass wmacca. OTHOCHUTENbHas MOJIEKYJIsipHas Macca. MaccoBas 1o
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.



KonuuectBo BemectBa. Monb. MonsipHass Macca. B3auMocBsI3b  KOJIMYECTBA, MacChl W YHCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo hopMynaM XMMHUYECKUX COSTUHEHH.

dusnyeckue U XMMHUYECKUE SBICHMS. XUMHUYECKass peakuus U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BeIIeCcTB. XHUMHUYeCKHWe ypaBHeHUdA. Kiaccudukanus XUMHYECKUX peakiuil (coequHeHws,
pasnioKeHus1, 3aMeleHus, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYIO0H, MpaBuiaamMu paboTsl B 1abopatopuu U npuémMamu oOpalieHus ¢
1ab0paToOpHBIM 000PYIOBAaHUEM, U3yYEHUE U OMUCAaHUE (PU3MUYECKUX CBOMCTB OOpa3llOB HEOPTaHUYECKUX
BelecTB, HaOmoaeHue (u3nuecKux (IJIaBICHHE BOCKA, TasHHUE JbJa, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHHEe M KOHJEHCAlUs BOJbI) MU XMMHYECKHUX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHOI MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHCIOTOM) SIBJICHHIA, HAONIOJCHWE W ONHCAHHE TMPU3HAKOB MPOTECKAHUS
XUMHUYECKUX peakuui (pas3okKeHHe caxapa, B3auMOJCHCTBHE CEPHON KHCIOTBHI C XJOpUAOM Oapus,
pasznoxxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo/ieiicTBUE XKese3a ¢ pactBopom comu meau (11),
M3Y4YEeHHE CIOCOOOB pa3JelieHus CMecel: C TOMOUIbI0 MarHuTa, (QUIBTPOBAHHE, BBIIAPUBAHUE,
TUCTHUISIMS, XpoMarorpadusi, TPOBEACHHE OYHCTKH IIOBAPEHHOW COJIM, HAOJIOJCHUE W OIHUCAHHE
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHuE MOoJenei
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinmue npeacTaBuTe I HEOPraHUYeCKMX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucmopoa — sinemMeHT U mpocToe BeuiecTBo. Haxoxxnenue
KHCIIOpO/ia B MpHpoje, pu3nveckre U XMMHUYECKHe cBoiicTBa (peakuuu ropenus). Okcuasl. [Ipumenenue
kuciopojia. CriocoObl OMyUYeHHs] KUCIIOPO/ia B JIA0OPATOPUU U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoaa
B nipupojae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TemmoBoit 3(hPeKT XUMHUIECKON PeaKkIui, TEPMOXUMHUYCCKIE YPABHECHHUS, YK30- U DHIOTCPMUUICCKUE
peakuuu. TommMBo: yrois U MeTaH. 3arps3HeHHE BO3yXa, YCHIIEHHUE MapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoja B mpupone, (pusmueckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CTTIOCOObI noiyueHus. Kuciaots u comu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PacTBopel. HachlllieHHbIE 1 HEHACHILCHHBIE
pactBOpbl. PacTBOpHMOCTSH BeliecTB B BoAe. MaccoBast 10751 BEUIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
Boabl. OcHOBaHMs. Poyib pacTBOPOB B TMPUPOJE W B JKU3HU dYelloBeka. KpyroBopoT BOIbI B TPHUPOJIE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccupukanus  Heopranmyeckux  coeguHeHuil.  Oxcuapl.  Knmaccudukamuss — OKCHIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromme. HoMeHkIaTypa OKCHUIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukaius OCHOBaHUM: IMIETOYM M HEPACTBOpPHMBIE OCHOBaHHSA. HomeHkmatypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHne ocCHOBaHUH.

Kucnotel. Knaccuduxarus kucnor. Homenknatypa kucinot. Ousnueckue U XMMHUYECKHUE CBOMCTBA
kucnot. Psang aktuBHoctn MmetaiuioB H. H. bekerosa. Ilosryuenue Kucior.

Comu. Homenknatypa coseil. @u3znueckre 1 XuMU4Yeckue cBoiicta coseil. [lomyuenue coneil.

['eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEJeIeHHe COAepk aHUs KHUCIOpoJa B BO3AyXe, IOJIy4YeHHE, COOHMpaHue,
pacro3HaBaHHe U U3YYCHHE CBOMCTB KHUCIOpOAA, HAOMIOIEHUE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOJIOM H
YCJIOBHSI BO3HMKHOBEHHUS W TPEKpAIICHUS TOpeHHs (ToKapa), O3HAKOMJICHHE C oOpasllaMH OKCHIOB H
OIMHMCaHWE UX CBOMCTB, MOJy4YCHHE, COOUPAHUE, pAaCIIO3HABAHUE M M3yYEHHE CBOWCTB BOAOpOJa (TopeHue),
B3auMojieiicTBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCIONB30BaHHE BHICOMATEPHUATIOB),
HaOmoieHrne 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIeIOBaHNE OCOOCHHOCTEH paCTBOPEHUS BEIIESCTB
C pa3IM4YHOM PaACTBOPUMOCTBIO, TPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOM MAcCOBOM  Joneu
pPacTBOPEHHOTO BEILIECTBA, B3aUMOJIEUCTBUE BOJbI C METaJUIaMU (HATpUEM U KajblueM) (BO3MOKHO
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UCIOJIb30BaHNWE BUICOMATEPHATIOB), HUCCIIEIOBAaHUE OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3ITUYHBIX
KJIaCCOB, HAOIOZICHUE WM3MEHEHMs] OKPAacKM HMHIMKATOPOB B PACTBOPAX KHUCIOT M IIENOYeH, H3ydeHHe
B3auMmozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJJIaMu, pEeaKIuil
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUMU, BBITECHEHHWE OJHOIO MeETaula JPYyTUM U3
pacTBOpa COJM, PEIICHHE SKCIEPUMEHTANIBHBIX 3adau Mo TemMe «BakHelllne KiIacchl HEOPTraHUYECKHUX
COCTUHEHUN .

[epuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumuueckux 3j1eMeHToB JI. U. MenaeiieeBa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBpie MONBITKH KiIacCH(PHUKAIUM XMMHUYECKHX JJIEeMEHTOB. I[loHSATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHbIE U MIEIOYHO3EMENIbHbIE METAJUIbI, TAJIOT€Hbl, MHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpPhIE
00pa3yrT aM(pOTEpHBIE OKCHIIBI U THIPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux ssemeHToB J[. M. Menpgeneena.
Kopotkomnepuonnas u nmuaHonepuoanas Gopmsl [lepuonndeckoil cucteMbl XUMUYeCKUX dyieMeHToB 1. .
MenpaeneeBa. [lepuonbl u rpynmnbsl. @U3HUECKUN CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB NIEPUOJIA U TPYIIIIbI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumMuueckux 3nemeHToB Ilepuoanueckoit cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XMMHMUYECKOI0 3JIEMEHTA 110 €ro MoJjoxeHuto B [lepuoauueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSl paguyca aTrOMOB XHMMHYECKHUX JJIEMEHTOB, METALIMYECKUX ¢
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenne llepuogmueckoro 3akoHa u IlepuognMveckoil CHCTEMbl XUMHUYECKHUX JJIEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. /. 1. MenzaeneeB — yu€HbIi U TpaXkIaHMH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsipHass M HEMOJIApHAs) CBA3b. JIEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipomecchl OKHCICHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydYeHHe O0O0paslloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M MIEJNOYEH, MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COSTUHEHHS).

Meoswcnpeomemmnuwie ceasu

Peanuzamust MeXnpeAMETHBIX CBS3€M NpH M3YYEHHMM XMMHUU B 8 Kjlacce OCYIIECTBISIETCS yepe3
WCIIOJIH30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHUN, TaK W MOHATHM, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJEIBHBIX TPEMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO--Hay4YHbIC TOHSATUS: HAyYHBIN (aKT, TUTIOTE3a, TEOpHsl, 3aKOH, aHAJIN3, CUHTE3,
KIaccupUKanus, NEPUOAUYHOCTb, HAONMIOJEHUE, SKCICPUMEHT, MOJACTUPOBAHUE, H3MEPEHUE, MOJIEINb,
SIBJICHHE.

®dusnka: mMarepus, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PATUOAKTUBHOCTD,
MOJICKYJIa, DJIEKTPUYECKH 3apsiji, BEIIECTBO, TeI0, OOBEM, arperarHoe COCTOSHHUE BEIIECTBa, Tas,
(u3nUYecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COIHIIE.

buonorust: potocuntes, npxanue, ouochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIBI, TOJE3HBIE HCKOMAaeMbIe, TOTUIHBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKas peakius

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumudeckux sieMeHToB J[. WM. Menneneesa.
CrpoeHue aTtomMoB. 3aKOHOMEpPHOCTHM B H3MEHEHHUH CBOWCTB XHMMHYECKUX 3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KaJIMs, KaJblUs U UX COEAUHEHUN B COOTBETCTBHH C MOJIOKEHUEM 31eMeHTOB B [lepuoanueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.



CrpoeHune BemiecTBa: BHJbl XUMUYECKOW CBA3M. THIIBI KpPHUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKN U BUJIa XUMHYECKOM CBSI3H.

Knaccudpukanus ¥ HOMEHKIIATypa HEOPTraHMYECKHX BEIISCTB. XWMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILMXCS K Pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX COCJUHEHUMN, TeHETHYECKasi CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccudukanus XuUMHUECKHX peakUMid MO pa3jIMYHbIM MpU3HaKaM ([0 YHUCIY M COCTaBy
YYaCTBYIOLIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo H3MEHEHHMIO CTENeHEeH OKUCICHUS
XUMHUYECKHUX BJEMEHTOB, [0 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aTtopa). DK30- M HHAOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsTre o ckopocTy xumudeckoi peakiuu. [lonsarue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. IloHsTME O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonsrue o karamuse. Ilonstue o
XUMHUYECKOM paBHOBeCUU. DakTOpbl, BIMSAIOLIME HA CKOPOCTh XUMHUYECKON pEakuu M IOJOKEHUE
XMMHUYECKOI'O PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanmaHc OKUCIIUTEIBHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBleHUE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBHUTEIBHBIX PEAKLUN C
UCIOJIb30BaHHUEM METO/Ia 3JICKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IHUCCOLMALMU. DJIEKTPOIMUTHI M HEIEKTPOIUThl. KaTuoHbl, aHUOHBI.
MexaHu3M JuccolManuy BEIIECTB C PA3IMYHBIMU BUJAMU XMUMHYECKOW CBs3U. CTENEHb AUCCOLMALIMH.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu wuoHHOrO oOMeHa. VYcCIoOBHS TPOTEKaHUS pPEaKuid HOHHOTO OOMEHa, TIONHBIE H
COKpallléHHbIC HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUHN U COJIEH B CBETE MPEICTABICHUM
00 3NIeKTpOIUTHYECKON Auccoranyu. KauecTBeHHbIE peakiiny Ha MOHBI. [IoHATHE 0 THUAPOIH3E CONeH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB — METAJJIOB U
HeMeTaJsIoB (rpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJOpuAa HaTpusi), UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOH  peakuuu OT  BO3JEHCTBHA  pa3iMyHbIX  (aKTOpPOB,  HCCIEI0BaHHE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIEcCca JUCCOLUALMU KUCIIOT, 1IeI04Ye U coyiell (BO3MOXKHO
UCIOJb30BaHUE BHUAEO MATEPUAIOB), MPOBEIACHUE OIBITOB, HJUTIOCTPUPYIOLUIMX MPU3HAKU TPOTEKAHHS
peaknuii HOHHOTO oOOMeHa (0oOpa3oBaHWE OcCajKa, BBIAEICHUE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (TOpeHue, peakuuu
pa3oKeHus, COEAUHEHUs ), pacllO3HaBaHNE HEOPTaHUYECKUX BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX PEAKIIUM
Ha MOHBI, PEIICHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEHUSA

OOmast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTE€pHbIE CTEMEHU
okucieHus. CTpoeHue n pU3NYECKrue CBOWCTBA MPOCTHIX BELIECTB — rajJOreHoB. XMMHYECKHE CBOICTBA Ha
IIpUMepe XJIopa (B3aUMOJEICTBHE C MeETallaMHM, HEMeTajulaMH, wiernodamu). Xisoposopopon. CossHas
KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJIydeHHEe, NpuMeHeHue. JlelicTBHe XJiopa W XJIOPOBOJOpPOJAA Ha
OpraHM3M uesoBeka. BakHelne XJI0pUabl U UX HAXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 31eMeHTOB VIA-Tpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbBIC
crerieHd okucineHus. CTpoeHue W (u3nyeckue CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJAa U CEpBHI.
AnnoTpornHble MOAU(UKAIIMKN KUCIOPOJa U cepbl. XUMHUUECKHe cBoWcTBa cepbl. CepoBOJOPOI, CTPOEHHUE,
¢usnyeckue u XuUMudeckue cBoicTtBa. OKCHIBI cepbl Kak INMPEICTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas
KHCJIOTa, (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (OOIIME Kak TMPEACTABUTENs Kiacca KHUCIOT H
cnenupuyeckne). XUMHUUECKUE PEaKIny, JIeKAIIHe B OCHOBE MPOMBIIIIIEHHOTO CII0c00a MOMyYEeHUs CEPHOM
kucnothl. [Ipumenenue cepHoii kuciaoTel. Cou cepHOM KUCIOTHI, KaYeCTBEHHAs PEaKIHsl Ha CyJb(aT-HOH.
HaxoxneHune ceppl U €€ COEOUHEHUN B IpPUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl
COCUHEHUSIMU cepbl (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mras xapaktepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCJICHUS. A30T, paclnpoCTpaHeHHWE B MpHUpPOJAe, (PHU3MUECKHE M XHMHUYECKHE CBOWCTBA.
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KpyroBopor a3zora B mpupoae. AMMmHak, ero (U3MYECKHEe U XUMHUYECKHE CBOICTBa, MOIy4YeHUE H
npumenenue. Conu aMMOHHS, UX (U3MUECKHEe M XMMHUYECKHE CBOWCTBa, nmpuMeHeHue. KadecTBeHHas
peakiuss Ha WOHBI aMMOHHS. A30THAs KHCIOTa, e MojydeHue, (pU3M4ecKrue W XUMHUYECKUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenuduyeckue). Mcmonb3oBaHWe HUTPATOB U coJiei
aMMOHHS B KaueCTBE MHUHEPAIBHBIX yHOOpeHud. XUMHYECKOe 3arps3HEHUE OKPYKAIOIICH Cpeibl
COCIUHEHUSIMH a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HEHHE BO3JAyXa, HO4YBbl U BoJI0EMOB). dDocdop,
ainotpornHbie Mogudukanuu (ocdopa, duznueckue U xumudeckue cpoiictBa. Okcun docdopa (V) u
dbochopnHas kuciora, GU3NYECKUE W XMMHYECKHE CBOWCTBa, mojiydeHue. Mcmonb3oBanue QocdaToB B
KaueCTBE MHUHEPAIBHBIX YIOOpEHUH.

O6mas xapakrepuctuka 3meMeHTOB |VA-rpynmnsl. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE
CTCTICHH OKUCJICHHS. YTJIEPOJ, aJUIOTPOIHBIE MOAU(PUKAIINN, PACIPOCTPAHEHUE B MPUPOJE, pusndeckue u
XUMHUYecKue cBoiictBa. Ancop6uus. KpyroBopot yriepona B npupoze. OKcuasl yriepoaa, ux (pusndeckue
U XUMHYECKHE CBOWCTBA, NCHCTBHE HA XUBBIC OPTraHU3MBI, TIOJYyYCHHE U MPUMEHEHHE. DKOJOTUYECKHE
npoOyeMbl, cBsi3aHHbIE ¢ oOkcuaoM yriaepoaa (IV), rumoresa rnobanbHOTO NOTEIUICHHUS KIIMMATa,
MAPHUKOBBIN dPPEeKT. YTONbHAS KUCIOTa U €€ COJMU, NX (PU3MYECKHE U XMMHUYECKHAE CBOMCTBA, IMOYICHHUE U
npuMmenenue. KaduectBenHas peakuusi Ha kapOoHaT-HMOHBI. Mcnons30BaHue KapOOHATOB B OBITY, MEJIULIMHE,
MIPOMBIIIJICHHOCTH M CEJTLCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH, 9TaH,
STHWJICH, alleTHJICH, dTAHOJ, TIIUICPUH, YKCYCHas KucioTa). [[pupoHbie HCTOYHUKH YTIIEBOIOPOIOB (YTOJb,
NPUPOAHBIN Ta3, HedTh), MPOAYKTHl UX MepepadoTku (OEH3MH), UX POJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTHE O OMOJIOTHYECKU BAXKHBIX BEIIECTBAX: KHUPaAX, OCIIKaX, YIIeBOAaX — U UX POJIA B )KU3HH YEIOBEKA.
MartepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COCAUHEHUN.

Kpemuuii, ero Qusuyeckue W XHUMHYECKHE CBOWMCTBA, MoOJiydeHHE W mpuMeHeHue. CoequHCHHS
KpemHus B mpupojie. O6mue npeacrapineHus: 06 okcune kpemuus (1V) u kpemuueBoit kucnore. CHUIUKATHI,
WX UCIOJB30BaHUE B OBITY, B TPOMBINUICHHOCTH. Ba)KHEWIINE CTPOUTEBHBIE MaTepHasbl: KepaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, kee300eToH. [IpolieMbl 6€301acHOr0 HCTOIb30BAHUS CTPOUTEIHHBIX MaTEPHAIIOB
B TTOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IlOB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJSTHOW KHCIOTHI, IIPOBEICHUC
KaueCTBEHHBIX PEAKIIMI Ha XJIOPHUA-UOHBI U HAOIIOIEHUE TIPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAXKAIOIIHE
du3nyYecKkne W XHMHYECKHE CBOWCTBA TAJOICHOB M WX COCIUHEHUH (BO3MOXKHO WCIIOJIb30BAaHUC
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3lamMu XJIOpPUAOB (TalIOT€HUIOB), O3HAKOMJICHHE C OOpa3lamu
ceppl W €€ COeAMHEHUSMH (BO3MOXXHO HCIOJIB30BAHME BHEOMATEpPHAIIOB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa TOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOM KHUCIOTHI, U3y4Y€HHE XUMHYECKHX
CBOMCTB pa30aBIE€HHOW CEpHOW KHUCIOTHL, IPOBEIECHUE KAueCTBEHHOW peakiuu Ha Cyiab(paT-uOH H
HaOIIo/IeHNe TpU3HaKa €€ MPOTEeKaHUs, 0O3HAKOMIIEHHE C (PU3NYECKUMH CBOWMCTBaMU a30Ta, (hocdopa U ux
COEMHEHNI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), oOOpa3laMu a30THBIX U (ochopHBIX
ynoOpeHuii, monydeHWe, cOoOMpaHUE, paclo3HABaHWE W W3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBCHHBIX PEaKIMii Ha HWOH aMMOHHUsA W (ocdaT-WOH W HU3yYEeHHE IPU3HAKOB HUX TMPOTCKAHUS,
B3aMMOJICHICTBIE KOHIIEHTPUPOBAHHONW Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HM3yYeHHE MOJeNel KPUCTAUTMYECKAX pemIéToK anMasa, rpadura, QyuiepeHa,
O3HAKOMIICHHE C MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTa3a, MOydeHHe, COOMpaHne, paclio3HaBaHNE U W3YYEHHE CBOWCTB YIJIEKHCIIOTO ra3a, poBeIeHIe
KAueCTBEHHBIX peaknuii Ha KapOOHAT M CHIMKAT-WOHBI W U3YYEeHHE NPU3HAKOB WX MPOTEKAHUS,
O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOW MPOMBINUICHHOCTH, PEIICHHE 3KCIICPUMEHTAIBHBIX 3a7ad I10
Teme «BakHeulme HeMeTaluIbl U UX COEAUHEHHUS.

MeTtanabl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKa XUMHYECKHX D3JIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU WX TIOJIOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux siaemeHTOoB [[. M. MengeneeBa u crpoeHuss atomoB. CTpoeHuUE
MeTaJioB. MeTajndeckas CBsI3b U METaUTHYecKash KPUCTAJUTMUECKasl PEeIIETKa. DIEKTPOXUMUYCCKUMA Psil
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HanpsDKeHud MetayioB. Pu3nyeckue M XMMHUYECKHE CBOMCTBa MerayuioB. OOmMe CrocoObl MOIydeHUs
MeTaisioB. [ToHsTHE 0O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
9yT'yH, TIOPATIOMUHUHN, OPOH3a) U MX TIPUMEHEHHUE B OBITY U TIPOMBIIUICHHOCTH.

[[lenounbie MeTamuibl: mnoJjioxkeHue B Ilepumommueckoit cucreme xumuyeckux siaemeHToB . U.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoXkJaeHue B mpupoze. dDusnueckne u XMMHUYECKUE CBOMCTBA (Ha
npuMepe Hatpust U Kanus). OKCUIIbI U TUIPOKCUBI HATpUs U Kanus. [IpuMeHeHue menoyHbIX METaioB U
HX COCIUHEHHUI.

[[lenouyHO3eMENbHBIE METAJUIBl MAarHuil M KalbluWi: mnojoxkeHue B Ilepuoauueckoit cucreme
xuMmuueckux 3emeHToB . . MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOKJIeHUE B npupoae. duznueckue u
XMMHUYECKHE CBOWCTBAa MarHusl U Kanblius. BakHelne coeluHEHUs Kalblus (OKCUM, TUIPOKCUI, COJIH).
JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHCHHS.

Amomunnii: nojoxenue B Ilepronnueckoi cucteme xumuueckux anemeHtoB . M. Menpeneena,
CTPOCHHE aTOMa, HaXOXKICHHE B mpupoje. Ou3ndeckne U XMMHUIECKHE CBOWCTBA allfOMUHUS. AMQPOTEpHBIS
CBOMCTBA OKCHA U THAPOKCHIA ATFOMUHUSI.

Kenezo: monoxenue B Ilepuomnueckor cucreme xumuyeckux snemeHToB [, M. Menneneesa,
CTpOCHHE aTroMma, HaxoJeHue B mpupoae. Dusnueckue U XUMHUYECKHE CBoicTBa kene3a. OKCUIbI,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U nmosryueHue.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C OO0pa3llaMM METaUIOB W CIUIABOB, WX (DM3MYECKUMHU CBONCTBAMH, H3YUYCHHE
pEe3yNbTaTOB KOPPO3UU METAUIOB  (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA KaJbIUs M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJIBI, IIPOLIECCa TOPEHUS Kerle3a B KUCIopoie (BO3MOXKHO HCIOIb30BaHHE
BHUJICOMATEPHAIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pPEAKUUd Ha WOHBI: MAarHus, KajblLus,
amroMuHus, 1uHKa, keneza () m xenesza (lll), memm (Il), HaGnroneHWe M OMHMCAHHWE IIPOLIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HATpUs, KaJlus U KaJIbIUs (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THUIPOKCHIA aTIOMUHUS W THAPOKCHUAA IIMHKA, pEIICHHE
AKCTIEPUMEHTAJIbHBIX 33724 110 TeMe «BakHeHIe MeTalljibl U UX COCTUHEHHS.

XuMus H OKpy:KamoLas cpeaa

BemectBa 1 MaTepuasibl B MOBCEIHEBHOM JKM3HU YeJIOBEKAa. be30macHOe MCIOIb30BaHKE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEeH cpenbl (MpeesbHas TOMycTUMas KOHIICHTPAIUs BEIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHH# SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUalbl).

Meoswcnpeomemnuwie ceasu

Peanuzamust MeXnpeAMETHBIX CBSI3€M MpU M3YYEHMM XMMHH B 9 Kiacce OCYIIECTBJISIETCS 4epes
WCIIOJIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK W TIOHSTHH, SBISTIONTUXCS CHCTEMHBIMH
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAy4YHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJN3, CHHTE3,
KIaccupUKanus, NEePUOAUYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT, MOACITUPOBaHUE, H3MEPEHUEe, MOJIENb,
SIBJICHUE, TAPHUKOBBINA () PEKT, TEXHOTOTHS, MaTEPHAITHI.

®duznka: mMarepus, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKHUI 3apsii, MPOBOIHUKH, TIOTYIPOBOIHUKH, AUJICKTPUKH, (DOTOIIEMEHT, BEIIECTRO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTANINYECKas peniéTka,
CIUTaBbl, (PU3WYECKUE BEITUUYMHBI, €AUHUIIBI M3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
Comnnue.

buonorusi:  ¢dorocuHTe3, apixaHue, Ouocdepa, DIKOCHUCTEMA, MHUHEpaJIbHBIE  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPaATIBI, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTTaeMbIe, TOTUIHRO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPEe3ylbTaThl OCBOEHHUsS IPOrpaMMbl OCHOBHOT'O O0ILEro o0pa3oBaHMs JOCTUTAIOTCS B
Xo7ie OOy4YeHHs XHMHUH B €IUHCTBE Yy4eOHOW M BOCIUTATEIBHON JESITEIBHOCTH B COOTBETCTBHH C
TpaULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU
B 00lIecTBE MpaBUIaMU U HOPMaMHU MOBEIEHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHHUS, CAMOPa3BUTHS
U COLIMANIU3AIMH 00yUarOIIUXCsl.

JIMYHOCTHBIE PpE3yIAbTATHI OTPAKAIOT TOTOBHOCTH OOYYAIONIIUXCS PYKOBOICTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIBITA JCATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY HAaCJENHNIO,
NOHMMAaHMs 3HAYEHUs XUMHUYECKOM HayKh B JKM3HU COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BIaJETh
JIOCTOBEpHOUN MH(POpPMAIIHEH O TIEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoilcTBE MUpa U OOLIECTBA;

2) rpa:KIaHCKOT0 BOCTIMTAHMA:

IIPECTABICHUS] O COLMAIBHBIX HOPMAax M IPAaBHJIAX MEXINYHOCTHBIX OTHOLICHUM B KOJIJIEKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4EeOHO-UCCIEA0BATEIbCKOM, TBOPUECKON
U IPYrUX BUAAX JEATEIIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOW COBMECTHOM NEATEIBbHOCTH MPH BBIIOJIHEHUN
y4eOHBIX, TI03HABATENIbHBIX 33734, BBHIMOJIHEHUN XUMHUYECKUX OKCIHEPUMEHTOB, CO3AAHUU YYEOHBIX
IIPOEKTOB, CTPEMJICHHs K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOILM B IpOLIECCe ITOH y4eOHOH /1eATeNIbHOCTH,
TFOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHE M IOCTYNKM CBOMX TOBapHILEH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIEJCTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEICTABICHUS] O BEIIECTBE M XHMHUYECKOM PpEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U COCTaBISIOIIME OCHOBY JUIsl MIOHMMAaHUS CYITHOCTH Hay4HOU
KapTUHbl MHpa, NPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUS MPHUPOJbI, B3aMMOCBSI3SIX
YeJI0BEKa C MPUPOAHON CPENOM, O POJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTHUBBI, HANPABJICHHbIE HA IOJIyY€HHE HOBBIX 3HAHUI MO XMMHHU, HEOOXOAUMBIE
Ui OOBbsCHEHUS HAONIOAAeMbIX IMPOLECCOB U  SIBJICHHUM, IO3HABaTeNbHON, WH(MOPMALMOHHONW H
YUTATENIbCKOM KYJIbTYpbl, B TOM 4YHCJE€ HAaBBIKOB CaMOCTOSTENbHON paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPECTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHUI0 M T[03HaHMIO, JI0003HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TIPOCKTHOM W  HUCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3I0pPOBbIO, YCTAHOBKHM Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUM W HENPUSITHE BPEAHBIX IMPUBBIUEK (YNOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOIEHHs MTPpaBUi 0€30IMaCHOCTH NPU OOPALIEHUH C
XMMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy/0BOTO BOCIUTAHUS

MHTEpEC K MPaKTHYECKOMY H3YyUEHHUIO0 MpodeccHil U TpyAa pa3MyHOro poja, YBaXEHHE K TPYAY U
pe3ysibTaTaM TpPYAOBOM NEATENbHOCTH, B TOM 4YMCIE HAa OCHOBE INPUMEHEHMS MPEAMETHBIX 3HAHUHI IO
XUMHH, OCO3HAHHBIH BHIOOp WHIUBUAYaIbHOW TPACKTOPUU NPOAOKEHUS 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIIEUTHOM
npoeCCUOHATIBHON AEATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTb aJalTUPOBAThCS B
npodeccuoHaIBHOM cperie;

6) 9K0JIOTHYECKOT0 BOCTIHTAHNSA:



HKOJIOTHYECKHU IIeNIecO00pa3HOe OTHOLICHUE K MPUPOIE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSA, IOHUMAHUE IIEHHOCTH 3J0pOBOro M 0Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIICHHUE K COOCTBEHHOMY (PM3MYECKOMY U MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTH COOJIIOICHHS
paBui 0€30MaCHOr0 NOBEACHMS ITPU paboTe C BELIECTBAMH, a TAK)XKE B CUTYallUsAX, YTPOXKAIOIIUX 3J0POBbIO
M KM3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHATh 3HaHUS, [OJydaeMble IpU H3YYEeHUMM XUMHUM, JUId pelleHHus 3ajad,
CBA3AHHBIX C OKpPYXKalOLIEed IPUPOJHOW CpPEAOW, I IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IMyTeH MX pEelIeHUs MOCPEACTBOM METOOB
XUMHM, OSKOJOIMYECKOIO  MBIIUIEHHUS, YMEHUS  pPYKOBOJICTBOBaTbCS UM B  I103HABaTEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe mMeTanpeIMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAUUMBbIE JUIsl (GOPMHUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, THIIOTe3a, (PaKT, cucTema, ImpoIecc, SKCIEPUMEHT U
JpYyToe.), KOTOpbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUYEOHBIX MpeIMeTax U IMO3BOJSIOT Ha OCHOBE
3HaHUH W3 ATHX MPEIMETOB (OPMHPOBATH TPEACTABICHUE O LEIOCTHOH HAaydyHOW KapTHHE MHUpA, H
YHUBEpCaJbHblE YyueOHble IEeWCTBUS (IIO3HABATENbHblE, KOMMYHHMKATUBHBIC, DETYJISATHUBHBIE), KOTOPbIE
o0ecreynBaOT (OPMHPOBAHHWE TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHHIO
y4eOHOI IesATETbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHMSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHHS IPU OCBOCHUM 3HAHUM: PACKpPHIBaTh CMBICI
XUMUYECKUX TOHATUH (BBIIENATh MX XapaKTepHbIC MPHU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C APYTUMHU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHS 111 OOBSICHEHUS OT/ACIBHBIX (DaKTOB U SBJICHUN, BBIOMPATh OCHOBAHHSI
U KpUTepUH Ui KJIacCU(PHUKAIMU XUMHUYECKHUX BEIIECTB M XUMHUUYECKUX pEaKUui, yCTaHaBIMBATh
MIPUYMHHO-CJIE/ICTBEHHbBIE CBSI3M MEXJy OOBEKTaMU H3Y4YEHMs, CTPOUTHb JIOTMUECKHE PpaCCYXACHUS
(MHOYKTUBHBIE, 1eAYKTUBHBIE, 110 aHAJIIOTUN), JIeNIaTh BHIBO/IbI U 3aKIIOUEHMS;

YyMEHHE TPUMEHATh B TPOLECCE TIO3HAHMUS TMOHATUS (IPEeIMETHbIE M  METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3YEMbIE B XUMHHU, TPE0OpPa30BbIBATh MIMPOKO NPUMEHSEMbIE B
XUMHHM MOJIEJIbHbIE TPEACTAaBICHUS — XMMHUYECKHH 3HaK (CMMBOJ 3JIEMEHTa), XUMHuYecKas (opmyrna u
ypaBHEHHE XUMHMUECKOW peakIUy — TMpU pPEUIeHHH Y4eOHO-TO3HABaTEIbHBIX 337ad, C Y4YETOM HTHUX
MOJIETIbHBIX MPEICTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB W XHUMMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEJICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3y4aEMBIX IIpOLEccaxX U SIBJICHUSIX.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

YMEHHE HCIOJb30BaTh ITOCTaBICHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA IIO3HAHMUS, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJCHU;

npuoOpeTeHue OombiTa IO IUIAHUPOBAHUIO, OpraHu3allud M NPOBEIACHUI0  YUEHHUYECKUX
HKCHEPUMEHTOB, YMEHHME HAO0JaTh 3a X0/I0M IPOLIECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €r0 Pe3ynbTarT,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI 10 Pe3ysIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh
OTYET O MpojeTIaHHo paboTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPHIPETHUPOBATh MHPOPMALMIO PA3IMYHBIX BUJOB U (popm
MIpe/ICTaBJICHMS], TIOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs JIMTEpaTypa XHUMHUYECKOTO
COoJIepKaHusl, CIpaBOYHBbIE MOCOOMs, pecypchl VIHTepHeTa), KpUTHUECKH OLIEHWBAaTh MPOTHBOPEUYHMBYIO M
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE TPHUMEHATh pa3IUYHbIE METOABl M 3alpochl NpU TOUCKEe M oTOope HHpOpMauu u
COOTBETCTBYIOLMX [JaHHbBIX, HEOOXOIMMBIX JJs BBIIOJHEHHUsS Y4eOHBIX M I103HABaTEIbHBIX 3a/ad
ONpeNeIEHHOIO  TUMA, MNpHOOpeTeHHe ombiTa B 00JAacTH  UCHOJB30BaHUSA  HWH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPO aKTUBHOTO UCIOJIb30BAaHUS PA3INYHBIX ITOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY TpEACTaBICHUS HUHPOPMALUU H
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WLTIOCTPUPOBATH pellaeMble 3aa4ll HECTOXKHBIMU CXEMaMH, JuarpaMMaMHu, JpyruMu GopMaMu rpaduku U
HUX KOMOMHALIMAMU;
YMEHHE HCIIONIb30BaTh U aHAIW3UPOBATh B Mpolecce YUeOHOM M MCCIE0BATENbCKON JNEATEIHOCTH
MHGOpPMALMIO O BIMSHUM THPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA M TpaHCIOpTa Ha COCTOSHHUE
OKpY>Karollel NPUPOJIHON CPEBI.
KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:
YMEHUS 3a/1aBaTh BOIPOCHI (B X0/€ Auanora u (Min) JUCKYCCHH) 1O CYIIECTBY 00CYXKIaeMON TEMBI,
(GbopMynMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;
YMEHUSI TPEICTABIATH IOJIYYEHHbIE pPE3YyJbTaThl I[03HABATEJIbHOM JEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTAX; JeJaTh IPE3CHTALUI0 pPEe3yJIbTaTOB BBINOJHEHUS XUMHUYECKOIO HKCIEPUMEHTa
(;1rabopaTOpHOTrO OIBITa, Ta00PATOPHOM PabOTHI MO HCCIETOBAHNIO CBOMCTB BEILIECTB, YUCOHOTO MPOEKTA);
YMEHHUsl Yy4yeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHON II03HABaTEIBHOU MU
MCCIIEIOBATENILCKONW JIEATEPHOCTH TPU PEIICHUHM BO3HUKAIOMIMX NpoOJeM Ha OCHOBE yuéra oO0ImuX
MHTEPECOB U COIIacOBaHMs MO3ULMNA (00CYXIeHHsI, 0OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALHS
COBMECTHBIX JICHCTBUI, OTIPE/IeTICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBa BHITIOJHEHHOW pabOThI U APYTHE).
PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:
YMEHUE CaMOCTOSITEIIBHO  ONPEAENATh LEIu  JACATENbHOCTH, IIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M HpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMpaTh Hauboiee
3¢ deKTUBHBIE CIIOCOOBI PEHICHUsT y4eOHBIX M TO3HABATENBHBIX 3a/1a4, CAaMOCTOSTEIILHO COCTaBIATh WIIH
KOPPEKTUPOBaTh IPEIIOKEHHBIA AIrOPUTM ACUCTBUM IIPU BBINOJIHEHMH 3aJaHUM C Y4ETOM IOJYy4YECHHs
HOBBIX 3HaHUM 00 M3yyaeMbIX 00OBEKTaX — BEIIECTBAX M PEAKIHIX, OLIEHUBATh COOTBETCTBHUE IOJyYEHHOTO
pe3ysibTaTa 3asBICHHOM LE€JIM, YMEHHE HCIIOJIb30BAaTh W AaHAJIM3UPOBATh KOHTEKCTHI, NPEIJIaracMblC B
YCJIOBUH 3aJJaHHI.
INPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COAEpPMaHHs, YCTAaHOBIEHHOTO
JaHHOM (enepanabHON pabodel MporpaMMol, BBIAENSAIOT: OCBOEHHBbIE OOyYaroIIMMUCS HaydHble 3HAHUS,
YMEHHS U CHOCOObI JeHCTBH, ciennduueckue Ui NpeaMEeTHON 00JacTu «XUMUA», BUABI ACSITEIbHOCTH
[0 TIOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluu, NpeoOpa3oBaHUIO M NPUMEHEHHUIO B pa3IMYHBIX
y4€OHBIX M HOBBIX CUTYalLlUsX.
K koHiy oOy4yeHus B 8 Kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:
® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSITHH: aTOM, MOJEKYJa, XUMHUYECKHM 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS M HEOJHOPOAHAs), BAaJIEHTHOCTb,
OTHOCHTEJIbHAs aTOMHAsl U MOJIEKYJISIPHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0Jsl XMMHMUYECKOrO 3JI€MEHTa B COEIMHEHUH, MOJPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPUIATEIILHOCTb, CTENEHb OKHUCIEHUS, XHUMHUYECKas peaKIus,
KJaccu(uKanus peakuuil: peakuy COEIUHEHHUs, PEaKkIMH pa3ioKeHUs, PeaklUH 3aMellleHus,
peakuuu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKUu, TeIIOBOM 3(PPeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CIIOW aToma, aTOMHas OpOuTalb, pajnyc aToMa, XMMHUYECKas CBA3b, MOJSPHAs U
HEMNoJIIpHasi KOBAJIEHTHAs! CBs3b, NOHHAs CBS3b, MOH, KaTHMOH, aHMOH, PacTBOp, MaccoBas J10JIs
BellecTBa (MIPOLEHTHAs! KOHLIEHTPAIHs) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX IMOHITHM M NMPUMEHSTh ATH MOHSITUS TPU
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY JJIi COCTaBieHUS (OpMyJd BEIIECTB M YpaBHEHHI
XUMHYECKHUX PEAKIIN;

® ONIpE/IENSATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb OKHCICHMS
JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPHUHAMJICKHOCTb BELIECTB K ONpPENENEHHOMY Kiaccy
coeiMHeHU 1o (GopMynam, BU XUMHUYECKON CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTraHUYECKHX
COCIMHEHUSX;
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e packpbiBaTh cMmbIci Ilepuonnueckoro 3axona [[. M. MengeneeBa: 1eMOHCTpUPOBATh IIOHUMAaHHUE
MEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX IIOJOKEHUS B
Ileproguueckoit cucreMe, 3aKOHOB COXPAHEHUSI MACCHI BELLECTB, TIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOIaJipo;

®ONUCHIBATE W XapakTepu3oBaTh TabauuHyo @opMmy Ilepuoguueckoil cuUCTEMbl XHMHUYECKUX
3JIEMEHTOB: PA3JIM4aTh MOHATHUS «TJaBHas noArpynna (A-rpynna)» u «nobounas noarpymmna (b-
IpyIIa)», Majible U OOJIbIINE NEPUOJIbI, COOTHOCUTH 0003HAYEHUs, KOTOPbIE UMEIOTCS B TaOIUIEe
«Ilepuonuyeckas cucremMa xumuueckux odsiemeHtoB JI. M. MenneneeBay ¢ 4HMCIOBBIMHU
XapaKTepUCTUKAMU CTPOECHMsI aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsal sapa, oluiee
YHCIIO0 3JIEKTPOHOB U PACHpeeIeHNE UX T10 3JIEKTPOHHBIM CJI05IM);

e KJlacCcUu(UIUPOBATh XMMHUYECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE PEeaKUuu (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY dPPEKTY);

® XapaKTepu3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pa3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMMCAHKUE IPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XMMHUYECKUX
peaKIunii;

® [[POTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BO3ZMOXXHOCTHU
MIPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUN B PA3JINYHBIX YCIOBHUSAX;

® BHIYHCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOr0 3JIeMEeHTa MO0 (OopMylle COECIUHEHHs, MACcCOBYIO JOJIO BELIeCTBa B PacTBOpE,
IIPOBOAUTH PAcU€ThI [0 YPaBHEHHUIO XUMUYECKOM peaKuy;

® [[PUMCHATh OCHOBHBIE OIEPALIUM MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U CHHTE3, CPABHEHHE,
0000111eH1e, CCTeMaTU3allNI0, KIaCCU(PHUKAIINIO, BbISBICHUE IPUUYUHHO--CIEICTBEHHbBIX CBSI3eH —
JUIS U3y4eHUS CBOMCTB BELIECTB M XUMHYECKHX pEaKluid, €CTECTBEHHO-Hay4YHbI€ METO/bI
MO03HaHUs — HAOJI0IeHUEe, U3MEPEHNE, MOJIETMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH);

e CcJe/l0BaTh IpaBWJIaM IIOJIb30BaHMSI XMMHUYECKOM mocynoll M 1abopaTopHbIM 00OpylOBaHUEM, a
TaK)Ke MpaBujIaM OOpalleHMs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKUUSMHU IO BBINOIHEHUIO
71a00paTOPHBIX XMMHUYECKMX OIBITOB IO TMOJIYYEHUI0O M COOMpaHMIO Tra3000pa3HbIX BEIECTB
(BomOpoa M KHCIIOpOJa), IMPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MaccoBOW Jaoiei
pacTBOPEHHOIO  BEILIECTBA, IUIAHUPOBAaTh M IPOBOJUTh XHMHUYECKHE DKCIEPUMEHTBI 11O
pacrmo3HaBaHUIO PACTBOPOB IIETOYEH W KHUCIOT C TOMOIIBI0 HWHIUKATOPOB (JTaKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K koHny oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXKaTh

Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® PacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKUX MOHITUN: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHCICHMS, XUMUYECKasi peaKius, XUMUUECKasi CBA3b, TEIUIOBOU 3((EKT peakiuu, MoJb,
MOJIAPHBIA 00BEM, PacTBOp, AJNEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AJIEKTPOIUTHYECKAs] JAUCCOIHALIMS,
peakiy MOHHOTO OOMEHa, KaTajau3aTop, XUMHUECKOe paBHOBECHE, OOpaTUMblE U HEOOpaTUMbIE
peaKkuuu, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, OKHCIUTENb, BOCCTAHOBUTEb, OKHCIIEHUE
U BOCCTaHOBJICHHME, AJJIOTPONHs, aM(OTEPHOCTb, XUMHMYECKas CBs3b (KOBaJCHTHas, HOHHas,
MeTaJlJIM4ecKas), KpHUCTaJUIMUecKas pemeéTka, KOppO3HWsl METalioB, CIUJIaBbl, CKOPOCTb
XMMHMUYECKOHN peaklMy, IpeaenbHo gonyctuMas koHueHnTpauus [TIK BemecTsa;

® WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX IMOHSATHM M MPUMEHSATh ATH MOHATUS IPH
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY JJIi COCTaBieHUS (OpMyJd BEIIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUI;

® ONIPENENATh BaJEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHMX JJIEMEHTOB B COEAMHEHHUAX
pa3IMYHOIO COCTaBa, NPHUHAUIEKHOCTH BEILECTB K ONPENEIEHHOMY KIJIAcCy COEAMHEHMH I10
(bopmynaM, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUINYECKAs) B HEOPraHUMUYECKUX
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COCMHEHUSX, 3aps/l MOHA 10 XHMMHYECKOH (opmyre, xapakrep cpelasl B BOJHBIX PacTBOpax
HEOPraHNYECKUX COCTUHEHUH, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEILECTBA;
epackpeiBaTh cmbici [lepuoamueckoro 3akona JI. M. MeHneneeBa M JE€MOHCTPUPOBATH €rO
MOHMMAaHKE: ONMCHIBATh M XapaKTepH30BaTh TaOnu4Hyro ¢opmy llepuonuueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHs «TJlaBHas noArpynna (A-rpynma)» v «mmoOouHas
noarpynna (b-rpynmna)», manele u OonblIME MEPUOJbl, COOTHOCUTH OOO3HAUYEHHUS, KOTOpHIE
UMEIOTCSI B IEPUOJUYECKOM Taliuile, ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHsS] aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YHCIO JIEKTPOHOB U paclpeieieHue X Mo
JIEKTPOHHBIM CJIOSIM), OOBSCHATh O0IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEAMHEHUH B Mpe/esiaX MaJIbIX IEPHUOIOB U TJIABHBIX MOJATPYII C YUETOM CTPOCHUS X aTOMOB;

e KJlacCU(PUIUPOBATh XMMUUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMHUYECKUE peakuu (1o
YHUCIYy M COCTaBY YYacTBYIOUIMX B pEaKLUM BELIECTB, 10 TEIUIOBOMY 3((eKTy, 0 U3MEHEHHUIO
CTETICHEH OKUCIICHUS! XUMHUYECKUX AJIEMEHTOB);

® XapaKTepu3oBaTh (ONHUCBIBaTh) OOLIME U cHeuu(UuYeckue XMMHUYECKHE CBOWCTBA MPOCTBIX U
CJIO’KHBIX BEILLIECTB, MOATBEP)KJIasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUMH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

® COCTaBJIATh YPaBHEHMS 3JIEKTPOJIUTUYECKOM AMCCOLMAIMM KHCIIOT, IIEJ04Yed U CoJeH, MOJHbIE U
COKpaIéHHbIE YpaBHEHHs PEaKIUi HOHHOTO OOMEHa, YpaBHEHUS PEaKIHid, MMOATBEPKIAIONINX
CYIIECTBOBAaHHUE T€HETUUECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMYHBIX KJIACCOB;

® PACKpBIBATh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABICHHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

® [I[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXKHOCTU IPOTEKAHMS
XUMHUYECKHUX MPEBPALICHUN B PAa3IMUHBIX YCIOBUSIX;

® BEIYUCIISATE OTHOCUTENBHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEHIECTB, MAacCOBYIO JIOJIEO
XUMHAYECKOTO D3JIEMEHTa 1O (OopMyJie COCTUHEHHs, MAacCOBYIO JONIO BEIIECTBa B PACTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH peaKinu;

e cOOMIOaTh IMpaBWiIa TOJB30BAHUS XHMMUYECKOW MOCYA0H M 1a0OpaTOpHBIM OOOPYAOBAHHUEM, a
TaKXKe IMpaBmia OOpaIIeHUs] C BEHIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHHUI0O M COOMpaHMIO Tra3000pa3HBIX BEIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

® [IPOBOJIUTH PEAKIINHU, MTOATBEPKAAIONINE KAYECTBEHHBIH COCTaB PA3JIMUYHBIX BEIIECTB: paclio3HaBaTh
ONBITHBIM MYyTEM XJOpHUA-, OpoMuA-, HOAMI-, KapOoHat-, Qocdar-, cuIuKar-, cyiabdar-,
THJIPOKCUI-UOHBI, KATHOHB aMMOHUS M MOHBI H3YYE€HHBIX METAJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

® IPUMEHSITh OCHOBHBIC OTEpAIlMH MBICIUTEIBHOW JEATENBHOCTH — aHalW3 M CHHTE3, CPaBHEHHE,
0000IIeHNE, CHCTEeMATU3aINI0, BBIABICHHE NMPHYMHHO-CICICTBEHHBIX CBS3€H — Ui W3YyUeHHS
CBOWCTB BEUIECTB M XHWMHYECKUX pEaKLUH, EeCTeCTBEHHO-HAyYHblE€ METOJbl TO3HAHUS —
HaOJI0ICHNEe, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K
Ne HaumeHoBaHue pa3iesioB U TeM OMEECTRO qacollz 0 JaekTpoHHbIe (HU(pPOBHIE)
n/n NpoOrpamMmbl Bcero p;;)TTI::HbHHe p;)ﬁz:::)l;mecxne o0pa3oBaTe/ibHbIE PECYPCHI
Pa3nen 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
bu6mmoreka [IOK
1.1 BeiecTBa 1 XMMHUYECKUE PEAKIIUH 15 1 https://m.edso0.ru/7f41837c
https://resh.edu.ru
Xumus — BakHas 00J1acTh bubmuorexa [JOK
1.2 €CTECTBO3HAHUS U NPAKTHYCCKOM 5 2 https://m.edso0.ru/7f41837c
NESITENIbHOCTH YEJIOBEKA https://resh.edu.ru
Utoro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
bu6mmoreka [IOK
2.1 E}?;fy:)'( Kucnopon. Iowsmie 06 6 https://m.edsoo.ru/7f41837c¢
A https://resh.edu.ru
Bonopon.Ilousitue o kucnorax u bubmaorexa LJOK
2.2 JLOPOJL. 8 1 https://m.edsoo0.ru/7f41837¢c
COJISIX :
https://resh.edu.ru
bu6mmoreka [JOK
2.3 Bopa. Pacteoprr. Ilonsrre 06 5 1 1 https://m.edsoo0.ru/7f41837¢c
OCHOBaHUAX
https://resh.edu.ru
OCHOBHBIE KJIACCHI Eubmorexa IIOK
2.4 . 11 1 1 https://m.edsoo0.ru/7f41837¢c
HEOPTaHWYECKHUX COCTUHCHHM https://resh.edu.ru
Hroro mo paszneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3aemMeHToB /. U. MenpgesneeBa. CtpoeHue arToMoB. XUMH4YeCKasi
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

3.1

[Tepuonnueckuii 3aKOH U

7

bu6mmorexa [IOK
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

[Tepuonuueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Menaene-eBa. CTpoeHue aToma

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

https://resh.edu.ru

Xumudeckas CBI3b.

bu6mmoreka [IOK

3.2 OKHUCIIUTENIbHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBHTEJIbHBIE PEAKIINU https://resh.edu.ru
bubmuorexa [JOK
Hroro 1o pasueny 15 https://m.edsoo.ru/7f41837c
https://resh.edu.ru
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68 4

[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c

9 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/n NMPOrpamMmbl Bcero Konrporehpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecype
Pa3zneu 1. BeniecTBO U XUMHYeECKHE PeaKIUun
11 [ToBTOpEeHME U YIITyOJICHHE 3HAHUT 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX bubmorexa LHOK
1.2 N 4 https://m.edso0.ru/7f41a636
peaKtim https://resh.edu.ru
DNEKTPOIUTUYECKAS AUCCOIUAITHS bubmorexa LHOK
1.3 XyMueckie peaKim B paCTBOan' 8 1 1 https://m.edso0.ru/7f41a636
https://resh.edu.ru
Uroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
OO11ast xapaKTepUCTHKA XUMUYECKHX bubmorexa [TOK
2.1 sementos VIIA-rpyrmet. [anorem: 4 1 https://m.edsoo.ru/7f41a636
' https://resh.edu.ru
OO11ast xapaKTepUCTHKa XUMUYECKHX bubnuoreka [IOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso0.ru/7f41a636
COEIMHEHUS https://resh.edu.ru
OO11ast xapaKTepUCTHKA XUMUYECKHX bubnuoreka [IOK
2.3 anemMeHToB VA-rpynmsl. A3ot, Gocdop 1 ux 7 1 https://m.edso0.ru/7f41a636
COEIMHEHUS https://resh.edu.ru
2o | S apmepmeren ; 1 ,  Bomomaok
' N ' https://m.edso0.ru/7f41a636
KPEMHUH M UX COeTMHEHHUS
Wroro no paznery 25

Paznen 3. Mera/iibl 1 X COeTMHEHUA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK

3.1 Obume croHCTBa MeTaiIos 4 https://m.edso0.ru/7f41a636
bubmuorexa [JOK
3.2 BaxHuelne METAIUIBI U UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
https://resh.edu.ru
Hroro mo pazueny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
bubmuorexa [JOK
4.1 BerectBa 1 MaTepHraibl B )KH3HH YeIOBEKA 3 https://m.edsoo.ru/7f4
https://resh.edu.ru 1a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f4
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 9acoB
Ne Tema ypoka Konrpo IMpakrTu Jara JJIeKTPOHHBbIE LU (PPOBHIE
n/n Bceero JBbHBIE JecKHue H3yuyeHusi  oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
IIpenmer xumuun. Ponp XuMuu B KU3HU Bubmaorexa IOK
1 ' 1 https://m.edsoo.ru/ff0d210c
yejioBeka. Tena u BellecTsa hitps://resh.edu.ru
bu6mmoreka [IOK
2 [ToHsiTHE O METO/IAX MO3HAHUS B XUMHUU 1 https://m.edsoo.ru/ff0d227e
https://resh.edu.ru
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboTHI B 1abOpPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yuctele BemnrecTBa U cMec. CriocoOnl Erbmiorexa [JOK
4 . ’ 1 https://m.edsoo.ru/ff0d26ca
PasIICIICHITT eMecent https://resh.edu.ru
5 | oncoct (s nprercpe snoren nosapormon |1 Bu6morera LIOK
https://m.edso00.ru/ff0d28c8
COITN)»
bu6nmoreka [JOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) bubmorexa LIOK
7 ‘ 1 https://m.edsoo.ru/ff0d2be8
XHUMUYECKHX DJIEMEHTOB
https://resh.edu.ru
8 [IpocTbie 1 clnoKHBIE BELIECTBA 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
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https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H MOCTOSTHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumnueckas popmyna. BanreHTHOCTD hitps://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
OtHOcHUTENbHAS aTOMHAs Macca bubmorexa [IOK
11 ’ https://m.edsoo.ru/ff0d323c
OTHOCUTEbHAS MOJICKYJIIpHAs Macca ;
https://resh.edu.ru
12 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuoreka [JOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Mosb. MossipHast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XUMHUYECKasT pEeaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ yCIOBUS MPOTEKAHUS bubmorexa [IOK
15 P Y L 1P https://m.edsoo.ru/ff0d3al16
e https://resh.edu.ru
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: KoauvyecTBa, MacChl BEIIECTBA bubmmorexa [TOK
17 ’ » https://m.edsoo.ru/ff0d5708
10 YPaBHCHUSM XUMHUYECKHUX PEAKIIHA https://resh.edu.ru
18 (coommmomm putonenm sevemens Bumoraxa LIOK
5 P > SAMETEHI, https://m.eds00.ru/ff0d3f34
o0OMeHa)
19 smmonemer, O%oomenme n BuSmmorerca LIOK
1 JUCT. . https://m.edsoo.ru/ff0d40c4https:/resh.edu.ru
CHUCTEeMaTH3aIs 3HAaHUI
20 KonTtponsHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB Bo3ayxa. BuGmmotexa LIOK
21 Kucnopon — aneMeHT u npocroe

BemecTso. O30H

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4https:/resh.edu.ru
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

dusnyeckre 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

22 KHCJIOPO/ia (peaKIuu OKUCIICHUS, TOPCHUE). https://m.edso0.ru/ff0d4614
[NousaTie 00 okcumax — :
CriocoOb!I moTydeH s KHCIopoa B Butmorexa LIOK

23 71a00paTOpPUX U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa — '
TennoBoii 3¢ (heKkT XUMUYECKO# peakiuH, Bubmiorexa LIOK

24 MOHSATUE O TEPMOXMMUYECKOM YPaBHEHUH, )
9K30- M DHJOTEPMHUCCKHUX PEAKIIUIX https://m.edsoo.ru/ff0d4790
TormBo (HedTh, yroib 1 METaH). bubnnorexa [HOK

25 3arpsi3HEHUE BO3]IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
IpeI0TBPALICHUS https://resh.edu.ru
[TpakTudeckas padora Ne 3 o Teme Butmorexa LIOK

26 «[lony4yenue u coOupanue KHUCIOpOaa, https://m.edsoo.ru/ff0d4ae?
U3Y4YEHHUE €TI0 CBOMCTBY» — '
Bomopoa — 31eMeHT 1 TPOCTOe BEIIECTBO bubmorexa [TOK

27 AOPOA P H ' https://m.edsoo.ru/ff0d4dd0
Haxosinenie » npupoze https://resh.edu.ru

28 duznyecknue 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BojiopoJia. [IpumeHeHue Boiopoia https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 ITonsiTre 0 KUCIIOTaX U COJISIX https://m.eds00.ru/ff0d50d2

30 CniocoObI moy4eHus BOA0poia B bubnmnorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme Bubmorexa [OK

31 «[Tomyuenue n cobupanue BO10po/a, https://m.eds00.ru/ff0d4f42
W3y4E€HHUE €r0 CBOMCTB» — '

32 MonsipHblii 00bEM ra30B. 3aK0OH ABOTaapoO ﬁggg?l?;eelijasg)orﬁl 0d542e
Brruncnenus 00bEMa, KOTu4ecTBa Bubmorexa [OK

33 BEIIIECTBA ra3a 10 €r0 U3BECTHOMY

KOJINYECTBY BELIECTBA MM 00BbEMY

20
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Brrunciaenus 00EMOB ra3oB IO

34 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorexa LHOK
8 . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®dU3NYECKUe U XUMUYECKUE CBOMCTBA BOJIbI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonsarue 00 bubmorexa LIOK
36 HHIMKATOpAX ' https://m.edsoo.ru/ff0d59e2
https://resh.edu.ru
g | Domm e Hmemon Bumorers 110K
' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOPE
[TpakTiueckast pabota Ne 5 o Teme
38 «IIpuroroBiieHue pacTBOpOB C bubnnorexa [HJOK
OIpeIeIéHHOM MaCCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
bu6mmoreka [IOK
39 Eﬁﬁzﬁgni’)ﬁa’ggﬁoz&l N](‘;zong»TeMe https://m.edsoo.ru/ff0d6342
PO poL- B0 https://resh.edu.ru
40 OKcuapl: cOCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
1T HHUE U XMMHUYECKHE CBOWCTB
41 KI/?SIY;G;{LI; OCHOBHB?)((: u ZI\:(I)(())TngiIX bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tony4yeHue u XUMHUYECKUE CBOMCTBA bubmorexa HOK
45 https://m.edsoo.ru/ffOdfee2

KHUCJIOT
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Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI

bu6mmoreka [IOK

46 HOJTY4CHHS, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUI
48 I'eneTndeckas cBsI3b MEXy KlaccaMu bubmuoreka [IOK
HCOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/00ad9a50
49 0O00011eHre U cUCcTEMaTU3ALNS 3HAHUI Bubmorexa IOK
https://m.edsoo.ru/00ad9cb?2
Kourponpnas Ta Ne3 1o Tem
50 "OC)CH(I:EELIeaKHI;i?Zgl ig)[?ragﬂsecinx bubmorexa [TOK
o https://m.edsoo.ru/00ad9ela
COCIMHCHUI
51| nmmemmcoran snewomron, Homsoat Bmoterca LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas BuGmuorexa LJOK
52 cHCTeMa XMMHUYECKuX 3yemMeHToB [1. . ]
https://m.edsoo.ru/00ada52¢c
Menpaeneena
bu6nmoreka [JOK
53 [Mepuopl, TpymIIbI, TOATPYIIIEL https://m.edsoo.ru/00ada52c
https://resh.edu.ru
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnmnorexa [JOK
H3oToms! https://m.edsoo.ru/00ada342
TPOEHH KTPOHHBIX YeK aTOMOB
55 Sﬂsh?:HT(fBaﬁeep;%OzmqecK(z)?ﬁoglfl)c:eMiloﬂ.OI/I bubmorexa HOK
' https://m.edsoo.ru/00ada6bc
Menpaeneena
o | TS S o B LOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneena
57 3nauenue [leproanueckoro 3akoHa s bu6mmorexa [IOK

pa3BUTHUSA HAyKu U npaktuku. /1. 1.
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MenneneeB — y4EHBIN, IEAATOT U
IpaX TaHUH

58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubmmoreka [JOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
59 Honnast xummecKas cess . https://m.edsg).rUIOOadac34
60 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHUYECKast 1 bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenexs okHcICHuA . https://m.edscLJEJ.ru/OOadanB
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHUCIIATENN U BOCCTAHOBUTEIIH 1 https:// m.edscLJEJ.ru/OOadbOYG
65 KonTponbnas padorta Ne4 o teme 1 bubnnoreka [JOK
«Ctpoenue aroma. XMMHUYECKast CBS3b» https://m.edsoo.ru/00adb486
66 PesepsHblil ypok. O60011eHNE 1 1 bubnnorexka [JOK
CHCTEMAaTU3aLMA 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepsHblit ypok. O60011eHNE 1 1 bubnnorexka [JOK
CHCTEMAaTHU3aLMA 3HAHUHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KoauuyecTBO 4acoB

Ne K I Hata JIeKTPOHHBbIE HU(POBHIE
. Tema ypoka OHTPO PAKTHY — payyen P HHodp
n/n Bceero JbHBIC ecKme s o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 [Iepuoanueckuii 3axoH. [lepuoanueckas cucrema 1 Bu6mmoteka [JOK
xuMHu4eckux 3nemenToB 1. . Menzaeneea https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHUX 1 bubmmoreka [JOK
9JIEMEHTOB IIEPBBIX TPEX IMEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 bubnnoreka [JOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMuyecKoi CBA3U U TUIIBI KPUCTAJUIMYECKUAX 1 bubnunoreka LIOK
pemEToK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel no teme «IloBropenue u
5 yriIyOJieHHe 3HaHUI OCHOBHBIX Pa3/IeiioB Kypca 8 1 1 https://resh.edu.ru
KJ1accay
Knaccudukanms XuMruueckux peakiuii mo Bubmuorexa OK
6 1 https://m.edsoo.ru/00adbcb0
pa3IMYHbBIM MMPU3HAKAM hitps://resh.edu.ru
[ToHsiTHE O CKOPOCTH XUMHYECKON pPEaKIIUH. bubmmnoreka HOK
7 1 .
[ToHsITHE O TOMOTEHHBIX U TETEPOTeHHBIX PEAKIHIX https://m.edsoo.ru/00adbe9a
ITonsTHE 0 XMMHUUYECKOM paBHOBeCHU. DAKTOPHI, bubmuoreka [IOK
8 BJIMSIIONINE Ha CKOPOCTh XUMHYECKOM PEaKIK U 1 https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMHUYECKOTO PAaBHOBECHSI https://resh.edu.ru
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa HOK
https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIIUTHYECKON JUCCOLMALUH. 1 bubmuoreka [JOK

CuibHBIC U ca0bie OJICKTPOJIUTHI
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but6mmoreka [IOK

11 VoHHble ypaBHEHUS peakiui https://m.edsoo.ru/00add448
https://resh.edu.ru
p | D o Tene  ocuma s B LOK
https://m.edsoo.ru/00add5d8
JTUCCOLIMAIIUU
XUMHUYECKHE CBOWCTB i B CBET
13 HpeI[CTael]zHeIiI/ICﬁ (())603H:K(”:I’(;)J:)EJ:'II/ITI/IC‘I:CIE:OI71 bubmorexa LIOK
https://m.edsoo.ru/00add8h2
JMCCOIIMALINT
14 [TonsiTe o ruaponu3e cosen bubmmorexa HOK
https://m.edsoo.ru/00add9d4
. bubmuoreka [IOK
15 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN hitps://m.eds00.ru/00addd12
bubnunoreka LIOK
16 iii?ﬂnq;gﬁ:ﬁfgif gaz»«PemeHHe https://m.edsoo.ru/00addbfa
P 8 https:/resh.edu.ru
o
17 gﬁiﬁ:ﬁﬁ:ﬁqﬁﬁiJ;fcgguf;ia XuMuyeckue Bubmorexa OK
: https://m.edsoo.ru/00addecO
PEaKINK B pacTBOPaxX»
18 OO01mas xapakTepUCTHKA raJoreHOB. XUMUYECKHE bubmuoreka [IOK
CBOMCTBa Ha IIPUMEpPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCIIOTa, XMMUYECKHE bubmmnoreka HOK
CBOMCTBA, MOJy4eHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
[Tpaktuyeckas padora Ne 2 o teme «Ilosnyuenue bubmuoreka [IOK
20 . . )
COJISTHOM KUCIIOTBI, H3yUeHHUE €€ CBOHCTB https://m.edsoo.ru/00ade348
21 Brruucnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIIMM, bubmmnoreka HOK
€CJIM OJINH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubnunorexa LIOK
22 OO0r1as xapakTepucTuka 31eMeHToB VIA-rpymmb https://m.edsoo.ru/00ade64a
https://resh.edu.ru
23 AmnotponHble Moaudukanuu cepbl. Haxoxnenue bubmuoreka [JOK
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Cephl U €€ COEAMHEHMI B IpUpOoIe. XUMHUUECKUE
CBOMCTBA Cephl

https://m.edsoo.ru/00ade64a

24 CepoBogopo1, CTpocHHE, (HU3HUECKUE U XUMUYECKUE bubmmoreka [JOK
CBOWCTBa https://m.edsoo.ru/00ade802
Oxcunpl cepobl. CepHast KHCIIOTa, (pU3HUECKUe U Bu6muotexa [JOK
25 N .
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
povoro érocos nomyen ceproi ubmiotexa LIOK
26 KECJ‘IOTH XHUMHYECKOE 3ar }ISHy;-II/Ie OK P aroen https://m.edsoo.ru/00adec8a
' p PYatot https://resh.edu.ru
Cpebl COETMHEHUSIMH CEPBI
Brluncnenue MaccoBOM 1011 BBIXOAA MPOAYKTA Bu6moteka [JOK
27 .
peakiuu https://m.edsoo.ru/00adec8a
| Sommeem s VA B 10K
> bacnpoctpe PHPOJE, https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
29 AMMHak, ero puU3NYECKue U XUMHUISCKHUE CBOWCTBA, bu6nmorexa LIOK
HOJTY4CHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 no teme «Ilomyuenue bubmmnoreka HOK
aMMHUaKa, U3y4eHHe ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCI0Ta, €€ (U3NUecKue U XUMUYECKUe bubmmnoreka HOK
CcBOiicTBa https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN aMMOHMS B
KayecTBE MUHEPAJIbHBIX y100peHui. XumMuueckoe bubmmnoreka HOK
32 o .
3arpsi3HEHUE OKPYXKAOIIEH cpellbl COSTUHCHUSIMHU https://m.edsoo.ru/00adf518
azoTa
33 3100?1(1())22 gﬁ;ﬁi{e%f;? Epfnﬁlgqic?czqui%;iim bubmmorexa [OK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyuyeHue
HCHOJ‘ILSOIEaHI/Ie ¢docdartoB B KauecTBE MIHEpAIbHbIX Bubnmorexa [IOK
34 ynoOpeHuit. 3arpsi3HeHre IPUPOIHOI cpelibl

dbocharamu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacpocTpaHeHUe B IpUpoe, Hu3ndecKkue

but6mmoreka [IOK

35 A XUMHAYECKHUE CBOMCTBA https://m.edso0.ru/00adfd9c
OKCE/I[[BI yriepoja, ux Gpu3nyecKue u XuMUIeCKre Bubnmorexa LJOK
36 CBOMCTBA. DKOJIOTHYECKHE TTPOOIEMBI, CBSI3aHHBIE C ]
https://m.edsoo.ru/00adfebe
okcuom yriepoaa (1V)
37 VronpHas KUCIIOTa U €€ COJIN bubmaorexa IIOK
https://m.edso0.ru/00ae006¢
B | e Koo moo BuGmorexa LIOK
T .o peart https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX Bu6moteka [JOK
39 )
BEIIECTBAX KaK O COCJAMHCHUAX yriepoaa https://m.edso0.ru/00ae054e
40 KpeMmuuii u ero coequHeHns Bubmuorexa HOK
P A https://m.eds00.ru/00ae080a
41 i%ilceTHHq;gEzﬂifb?;ig gai rll): T:SZI f(Ba)KHefIH.IPIe Bubmiorexa OK
p a https://m.eds00.ru/00ae0bf2
HEMETAJIJIBI U UX COCIUHEHUI
KonTponsnas pabora Ne3 no teme «BaxHeilmne bubmmnoreka HOK
42 .
HEMETAJIIBI U UX COSTUHEHUA» https://m.edso0.ru/00ae0el8
OO0m1as XxapakKTepUCTUKa XUMHUECKUX dJIEMEHTOB —
METAJLIOB. MeTalutnueckas CBI3b U METaInUecKast bu6nmorexa LIOK
43 - . ]
KpHCTaJUTHYecKas pemérka. Guzndeckue CBONCTBA https://m.edsoo.ru/00ae103e
METAILIOB
XHUMHUYECKHE CBOMCTBA METAJJIOB Bubmorexa OK
a4 DIIEKTPOXUMUYECKHAI PSIIT HAII H)I‘(GHI/II\/'I METAJIJIOB https://m.eds00.ru/00ae1156
p pan p https://resh.edu.ru
15| Do e oot pomee BuGiorera LIOK
M PeaKIlIH, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT MPUMECH
46 [TonsiTHe 0 KOPPO3UH METAILIIOB bubmmorexa [OK

https://m.edso0.ru/00ae1278
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but6mmoreka [IOK

47 Ilenounpie MeTab! https://m.edso0.ru/00ael4b2
48 OKcuabl U THAPOKCUIBI HATPUS U KAJTUS buGnuorexa LIOK
https://m.edso00.ru/00ae14b2
49 IIenouno3eMeIbHBIC METAIUIB — KAJIbIUN U MarHui Bubmrorexa HOK
https://m.eds00.ru/00ae15e8
bub6nmmoreka [IOK
50 Bakneiimme coequHeHns KalbIus https://m.edso0.ru/00ae15e8
https://resh.edu.ru
51 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
52 KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs Bubmzorexa HOK
https://m.eds00.ru/00ae1886
[TpakTiueckas pabota Ne 6 mo teme "KécTtkocTh bubnnorexa [JOK
53 . " .
BOJIbI K METOJIbI €€ YCTPpaHCHHUS https://m.edsoo.ru/00aelae8
. bubnuorexa [{OK
>4 AoMHHHiE https://m.eds00.ru/00aelc64
55 AmMoTepHBIe CBOMCTBA OKCHJIA U THIPOKCHIA bubmmorexa HOK
https://m.edso0.ru/00aelc64
bubnmorexa LIOK
56 Keneso https://m.edso00.ru/00ae1d86
https://resh.edu.ru
57 Oxkcunsl, THAPOKCHIBI U conu xxene3a (1) u xxenesza bubmuoreka [{OK
(1 https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cUCTEMATH3AIlNs 3HAHUI
59 iiii;ﬂnﬁzﬁi;ifb?;zgﬁaz rlla(‘)3 T:;[I;I iBa)KHeﬁmHe bubmorexa LHOK
https://m.edso0.ru/00ae3de8
METAaJLIbI U UX COCIUHCHUS
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIHA,
60 €CJIM OJTMH W3 PEareHTOB JIaH B H30BITKE WIIH bubnuotexa [JOK

COZIEPKUT IIPUMECH. BrIunciieHus MaccoBO 101U
BBIX0/1a IPOJIYKTA PEAKLIUH

https://m.edsoo.ru/00ae1750
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61 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUH 1
62 KonTtponbHas padora Ne4 no reme «Baxneimme 1
METAJIbI U UX COETUMHEHUS)
63 BemiecTBa u MmaTepuaibl B TOBCEIHEBHOM KU3HU 1 bub6nmoreka [IOK
YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIECH CpeIb 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Posib Xx¥MuM B penieHn# SKOJIOTHIECKUX MPodIIeM 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O00011IEeHHE U CHCTEMAaTHU3alIHS 1 bu6nmoreka LIOK
SHAHHH https://m.edsoo.ru/00ae0d0a
67 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 Bbu6motreka [JOK
3HAHMH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O00011IEeHNE U CHCTeMAaTHU3alHS 1 bu6nmorexa LIOK
SHAHHH https://m.edsoo.ru/00ad9ch2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOT'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkrionepHoe 00IIeCTBO
«M3parenscTBO «lIpocBemenne»

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0IIecTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

[Tpumepnas pabovas mporpaMma OCHOBHOT'O 0011iero oopazoBanus. Xumus. bazosblit
ypoBeHb (1151 8-9 KiaccoB oOpa3oBaTeIbHBIX OpraHu3aiuii). - M.: UHCTUTYT pa3BUTHS
crparerun oopazoBanus Poccuiickoii akagemuu oopazoBanus, 2021. DnekTpoHHOE
nocobue.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru - «Poccuiickast 3IeKTpOHHAS IIKOJIA;

https://urok.apkpro.ru/ - bubaroteka udposoro odpazosarenbHoro koureHTa (IJOK)
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