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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COZEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPorpamMmbl [0 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KayeCTBEHHBIE XAapPaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYK IOCJIEA0BATEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 0O0yUYeHHs] XUMUU
HA YypOBHE I1eJeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHUS MUPOBO33PEHHS 00YJaIOLIETOCs, €T0
NPECTaBICHUN O MAaTePHUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
IPEJCTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPHUPOJIE, O MYTAX
peuieHuss TI00aTbHBIX MPOOJIEM  YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBON U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el 1 PYyHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodecCHOHATBLHOMN 1A TeNTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CHocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHU 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SIBISETCS TMeJaroruiyeckyd aJanTUPOBAHHBIM OTPa’kKeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHSATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K e€ uszydyeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHM O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHH30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWW Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHS O CTPOCHUH aToMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTHKE €€ CUCTEeMHOW MPHUPOJIBI,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHnr XUMUU IPOUCXOAUT (HOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HMX TPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

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

— HaNpaBJI€HHOCTh OOY4YEeHHs Ha CHCTEMaTHYecKoe MpuOoOLIeHHe OOydarlmuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WCIONB3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHHWHA U1 BBIPAOOTKM 3KOJOTHUYECKH IEIeCOO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX IS M3ydCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BelecTBa U cMecu. CIIocoObI pa3/ielieHusI CMeceH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€rel o hopmynaM XUMHUYIECKUX COCTUHEHUH.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBmiiaMu pabOThl B JIAOOpaTopuu U MpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHHE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), usydenwe cmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OYUCTKA TMOBAPEHHON COJHM, HAOMIOJACHHE U ONHCAHHE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUE CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTydeHHs KHCIOpoJa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TemoBoit A(hPekT XUMHUYECKOW pEeakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoJopoja B IMPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHBbIE PacTBOpbl. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi JOJsi BELIECTBAa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOE. 3arpsi3HEHHWE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunbl. Knaccuduxamuss OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. du3znueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4€HUE CBOMCTB KHCIOpOJa, HAOIIOJeHHE B3aMMOJEWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcupom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U INEJIOYell, M3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(UKALNKN XHUMHUECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX AieMeHTOB [leprnoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aUMOJEWUCTBUE THUAPOKCHUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H MpPU U3YYEHUHU XMMUHU B 8 KJIACCE€ OCYILECTBIIAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJI0, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMIOBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIN OallaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAIMM BELIECTB C PA3IMYHBIMH BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIISCTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BaHHE BHUICO MATEepUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCTIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALIMK KUCIOPOJA U Cepbl. XUMUYECKHE CBOICTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXale B OCHOBE IPOMBINUIEHHOTO croco0a MojdydyeHUs cepHo KuciotTel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe cBOiCTBa. KpyroBopot a3zota B mpupoae. AMMHUAK, ero Gu3nIecKrue 1 XUMUUYECKHE
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
duznueckue W XUMHYECKHE CBOMcTBa (0OIIMEe Kak TPEACTaBUTENsS Kiacca KHCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriiepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

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

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xXene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluH Ha cynb(aT-uoH W HaONo/leHue MpH3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUakKa, MpPOBEJCHHE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W H3ydeHUE MPHU3HAKOB MX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaputa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHWE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHHE C TPOIyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OO0mass XapakTepUCTHUKA XMMHUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepronnueckoit cucreme Xxumuyeckux emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTtayioB. OOume crnocoObl noinydeHus: MetaioB. IIoHATHE O KOPpO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXAEHHUE B Ipupoae. PU3NYECKUE U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAJUIBI MarHui M KaiabUui: mnojoxxkeHue B [lepumogmyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoir cucreme xumuueckux sinemeHToB J[. W.
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme xumuueckux osnemeHtoB J[. U.
MenneneeBa, CTpOEHHE aToMa, HaxoXKAeHHe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METallIoOB M CIUIaBOB, HX (DU3HMUECKUMU CBOICTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEIOBaHME CBOICTB >KECTKOM BOJBI, Ipollecca TOPEHHs jkele3a B
KHUCIOpoe  (BO3MOXHO  HCHOJb30BAHHWE  BUAEOMATEPUATOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbllUs, alFOMUHUA, LUHKa, *kene3a (11) u xenesa
(1), meau (1), HaOMrOIEHKME U ONKCAHKME MPOIIECCOB OKPAIIMBAHKS IIAMEHH MOHAMU HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa n MaTepuainsl B IOBCEIHEBHOM JKM3HU Ye€JIOBEKa. be3onmacHoe MCIoNb30BaHHE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYKarollel cpebl (MpeaenbHas TOMyCcTUMasi KOHLEHTPaLUs
BerecTs, ganee — [1JIK). Poxb xumuu B perieHuu 9K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBsI3€M MPU M3YYEHHU XMMHH B 9 Kjacce OCYLIECTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEPUOAMYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMHA W PACHIMPEHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOWM W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEeOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICICTBUH MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, TPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3SX YEIOBEKa ¢ MPUPOTHON CPeoi, O posn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBHI W HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS MPaBHII 0€30MIaCHOTO MMOBEACHHSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3a[1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOid, /ISl MOBBIIICHUS YPOBHS 3KOJIOTUYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHSATHA (BBIACNATh MX XapakTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCMOJIb30BaTh IOCTaBJICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA IO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JIOM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIIHIO PA3ITUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IBI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJIcCHUE KYIbTYypOil aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B IpoIlecce Y4EeOHON U HCCIeI0BaTENbCKOU
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3aJaBaTh BOINpPOCH (B XoJe auanora M (W) JAUCKYCCHH) TIO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb MPE3CHTALMI0 PE3yJbTaTOB BBINOIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPH PEIeHHUH BO3HHUKAIOIIMX IMPOOJEeM Ha OCHOBE Y4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN INIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUH 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



OOyJarOIMMUCST Hay4dHbIE 3HAaHMs, YMEHUS W CIOCOOBI JEUCTBUH, creruduyueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliuyd COeAMHEHUS, pEaKLUU Pa3IOoKEHUs], PEaKUU 3aMELICHUs, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO JJIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX ITPEBPALLICHUN B pa3IMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATEIBHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBI);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BEIMIECTB (BOJAOpOJA U KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHK U JPyTHe).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CJIOKHOE BELLIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETaJJIMYecKas), KpUCTAJUIMUECKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJ€HHMS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyrnaMm, BUJ XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona /. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB JJIEMEHTOB U MX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

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

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TaKKe IpaBUja OOpalleHUs C BELUIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMUHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIbHON NeATEeIbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u deKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaxkHasg 00J1acTb

1.1 €CTECTBO3HAHMS U IIPAKTUYECKON 5 2 bubnnorexa [JOK

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

IEeITEILHOCTH YeJIOBEKA

12 BemtecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaKiuu https://m.eds00.ru/7f41837¢c

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 06 6 bubmuorteka [IOK

' OKCHIax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucinorax u 8 1 bubnmorexa LIOK

' COIISIX https://m.edso0o.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnoreka HOK

' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu

3.1

[Iepuoanueckuii 3aKOH U

7

bubnunorexa LIOK



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

IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.
3.2 OKUCIUTEIILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIINN

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

4 15 bubmuorexa [IOK
TR https://m.edsoo.ru/7f41837c
b K
PesepBHOE BpeMs 7 u6auorexa L1O

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 72



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

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHME M YyriyOJICHHE 3HAHUH OCHOBHBIX 5 1 bubmmoreka [JOK
' pasenos Kypca 8 kiacca https://m.edso00.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHI 4 bubmmorexa [JOK
' p peaxtl https://m.edso0o.ru/7f41a636
13 DNeKTpoNuTHYECKas AUCCOUUAIHs. XUMUYECKUE 3 1 1 bubnnorexa [JOK
' pEeakIMu B pacTBOpax https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB 4 1 bubmuorexa [IOK
' VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
59 OO6m1ast XxapakTeprucTUKa XUMUUECKUX SJIEMEHTOB 6 bubmuoreka [IOK
' VIA-rpynmel. Cepa u e€ coeJuHeHus https://m.edsoo.ru/7f41a636
53 OO6m1ast XxapakTepruCTHKa XUMUYECKUX SJIEMEHTOB 7 1 bubnnorexa [JOK
' VA-rpynmsl. A30T, pocdop U UX COeAUHEHUS https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMUYECKUX HIIEMEHTOB
24 IVVA-rpynmel. Yraepoa u KpeMHUN U X 8 1 2 bubmmorexa [JOK
' PYHHBL PO EP https://m.edsoo.ru/7f41a636
COCTUHEHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTasIbI M X COCIUHEHU S



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

bubnunorexa LIOK

3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkselinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BentectBa 1 Marepualisl B )KU3HU YeEJIOBEKA 3 Bubmaorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 7 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 12



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




HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

KoanuecrBo yacoB Hara
Ne DJieKTpoHHbIe UG pPOBbIE
. Tema ypoka Beero KonTpoabHbl IIpakTuuec usy4de 0GpazoBaTELHbIE pecypehI
e padoTbl KHe padoThl Hus

1 IIpeamer xumuu. Posib XuMuu B )KHU3HU YesioBeka. Temna u 1 bubaunorexa [JOK
BEILECTBA https://m.edsoo.ru/ff0d210c

2 [TonsTre 0 MeTOAaX MO3HAHUS B XUMHUH 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0d227e

3 [paktraeckas padora Ne 1 «[IpaBuia paboTsl B 1abopaTopuu 1 Bubmmorexa [IOK
U puéMbl 00pallieHus ¢ 1ab0PATOPHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc

4 Yucteie BemecTBa 1 cMecH. CIocoObI pa3aeneHust cMecei 1 Bubamorexa LIOK
https://m.edsoo.ru/ffod26ca

5 [paxtraeckas padora Ne 2 «Pa3menenue cmeceii (Ha mpumepe 1 Bubmmorexa [IOK
OYHUCTKH MMOBAPEHHO COIH)» https://m.edsoo.ru/ff0d28c8

bubamorexa [JOK
6 ATOMBI 1 MOJIEKYIb ! https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE IEeMEHThI. 3HaKH (CUMBOJIBI) XUMHUYECKUX 1 Bubnuorexa IIOK
3]IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThIe U CIIOKHBIC BEIICCTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSHCTBA COCTaBa BeUIeCTB. XUMUYecKast popMyIa. 1 Bubmmorexa [IOK
BasileHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae

OrHocuTenbHas aroMHas Macca. OTHOCHUTENIbHAS bubaunorexa [IOK

11 1

MOJIEKYJISIpHast Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 101151 XUMHUYECKOTO JJIEMEHTA B COEITUHEHUU 1 Bubmorexa [IOK
https://m.edso0.ru/ff0d350c

13 KonnuectBo Bemectsa. Momb. MosnsipHast Mmacca 1 BrGmorexa IOK

https://m.edsoo.ru/ff0d5230
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Bbubnnorexa [IOK

14 duznyeckre 1 XUMUUECKHE SIBICHUS. X IMUYECKas peaKIyst https://m.edsoo.ru/ff0d37fa
15 [pu3Haku U YCIIOBHSI MPOTCKAHUS XUMUYCCKUX PEAKIIUI Bubmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUS MaCCHl BEMIECTB. XUMUUECKUE YPAaBHEHHS bubamorexa LIOK
https://m.edsoo.ru/ff0d3b88
Brruncnenus xonndecTBa, Macchl BELECTBA [10 YPaBHEHUSAM Bbubnnorexa [IOK
17 .
XAMHYECKHUX PEaKInii https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XumMu4eckux peakiui (CoeuHeH s, bubanorexa [JOK
PpasliokKeHus, 3aMeIIeH s, 00OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIi-3HIMKIONEAUCT. O000IIeHHE U bubnunorexa [JOK
CHUCTEMAaTH3aIUs 3SHAHUH https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padora Nel mo Teme «BemecTBa 1 XUMHYECKIE Bubmmorexa [IOK
peaxuum» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — bubnuorexa [TOK
9JIEMEHT U MPOcToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 Om3nyecKre 1 XUMIUYECKUE CBOMCTBA KUCIIOpOoa (peaKInu bubamorexa [JOK
okucieHus, roperue). [lousatie 06 okcuaax https://m.edsoo.ru/ff0d4614
23 CriocoObI MOJTyYeHUsT KUCIIOPO/Ia B TabopaTopuu U bubaunoreka [JOK
MPOMBIILIEHHOCTH. [IpMeHEeHHe KUCIopoa https://m.edsoo.ru/ff0d497a
Tennoroit 3 PpeKkT XUMUIECKON peakIuu, MOHIATHE O
24 TepMongHj)eqc):KOM ypaBHEHHH :I:Ke,o-H 1 SH/I0TEPMHUUYECKHX bubamorexa LIOK
’ https://m.edso00.ru/ff0d4790
peaKusx
25 TomnmBo (HePTH, yroib U METaH). 3arps3HEHUE BO3AYyXa, Bubmmorexa [IOK
CHOCOOBI €ro Mpe0TBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
26 IIpaxtrueckas padora Ne 3 o Teme «Ilomydenue u Bubnuorexa IIOK
coOupaHue KHCIOPOaa, H3YYCHUE er0 CBOUCTBY https://m.edsoo.ru/ff0d4ae2
Bonopon — snemeHT u ipocroe BemecTBo. Haxoxienue B bubamoreka [JOK
27
npUpoe https://m.edsoo.ru/ff0d4dd0
28 dusnuecKre U XUMHUUECKUE CBOICTBA BOJOPOJIA. bubnnorexa [JOK
[IpumeHneHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuorexa [IOK
29 [TonsiTHE O KUCHOTAX U COJAX

https://m.edsoo.ru/ff0d50d2
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Bbubnnorexa [IOK

30 CriocoOBI oSTy4eHUst BOJIOPO/Ia B 1abopaTopuu https://m.eds00.ru/ff0d4ddo
[paxtraeckas padora Ne 4 mo Teme «[lomyuenne u Bubmmorexa IIOK
31 .
cobupanue BOJ0pOa, H3yUCHHE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4f42
N . bubnuorexa [TOK
32 MomsipHBIil 006EM Ta30B. 3aKOH ABOTaIpO https://m.edsoo.ru/ffod542e
33 Brruucaennst 00b€Ma, KOJMYECTBA BEIIECTBA T'a3a 10 €0 Bbubnnorexa [IOK
M3BECTHOMY KOJIMYECTBY BEIECTBA MM OOBEMY https://m.edsoo.ru/ff0d55a0
34 Brruncienust 00bEMOB ra3oB N0 YpaBHEHHUIO peaKLUK Ha bubanorexa [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOILICHHUH ra30B https://m.edsoo.ru/ff0d5708
35 Om3ryecKie 1 XUMUYECKUE CBOHCTBA BOJIBI bubamorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubamorexa [TOK
36 CocraB ocHoBanuii. [Tonsatue 06 HHANKATOpPAX https://m.edsoo.ru/ffod59e2
37 Bopa xak pactsopurens. HacbleHHbIE 1 HEHACBHIIICHHBIE bubnunorexa [JOK
pacTBOpbL. MaccoBasi JI0JIs BENIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[paxtraeckas padora Ne 5 mo Teme «I[IpuroroBnenne
38 p:::TBOpOB c OHFI))C,HeJIéHHOP'I MaccoBOit ;oneﬁ pacTBOpEHHOTO bubamorexa LIOK
https://m.edsoo.ru/ff0d5eba
BEIIIECTBaY
39 Kontponpras padora Ne2 o teme «Kucnopoa. Bomopon. Bubmmorexa [IOK
Boma» https://m.edsoo.ru/ff0d6342
40 OKCHIBL: COCTaB, KITACCU(PUKAIHI, HOMEHKIIATypa Bubmmorexa IOK
’ ’ https://m.edsoo.ru/ff0d664e
[Honyyenue n XxuMu4yeckue CBOMCTBA KUCIOTHBIX, OCHOBHBIX U Bubmmorexa [IOK
41
aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUS: COCTaB, KIACCH(UKAINSI, HOMCHKIIATYpPa Bubmmorexa IOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 IomyyeHne u XMMHUYECKHE CBOWCTBA OCHOBAHHM Bubmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, HOMEHKIATypa BuGmorexa LIOK
’ ’ https://m.edsoo.ru/ffOdfee2
. bubamnoreka [[OK
45 [Nonyuenne u XUMHYECKHE CBOWCTBA KUCIIOT

https://m.edsoo.ru/ff0dfee2
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Comnu (cpenHue): HOMEHKIATypa, CHOCOOBI OTYIeHHS,

Bbubnnorexa [IOK

46 XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
T
coemHeHHD https://m.edsoo.ru/00ad9b7c
48 I'eHeTnueckas CBsI3b MEXAY KilacCaMH HEOPTaHUYECKUX bubnnorexa [JOK
COCIMHEHNUI https://m.eds00.ru/00ad9a50
49 O06o001eHne 1 cucTeMaTH3aLusl 3HAaHUH bubamorexa LIOK
https://m.edsoo.ru/00ad9ch2
50 KonrponbHas padora Ne3 o teme "OCHOBHBIE KJIACCHI bubnunorexa [JOK
HEOPraHUYEeCKUX COCAUHCHUIT" https://m.edsoo.ru/00ad9ela
51 [epBbie MOMBITKU KIACCUPHUKALMHE XUMHYECKUX 3JIEMEHTOB. bubnunorexa [JOK
[MoHsTHE O TPYMIIAX CXOMHBIX JIIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [lepnoauueckuii 3axon u [lepuoanueckas cuctema bubarorexa [JOK
XUMHUecKuX 3rmemenToB JI. Y. Menneneena https://m.edsoo.ru/00ada52c
53 [eprome1, TPYINEI, TOATPYIIITEL bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tombl Eggﬁﬁ;ﬁ:‘siﬁﬁ/ 00ada342
55 CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB Bubmmorexa [IOK
[Mepuoaunueckoii cucremsl J. V. Mennesneera https://m.edsoo.ru/00ada6bc
56 XapaKkTepUCTHKa XUMHYECKOT0 3JIEMEHTA 10 €T0 TOJI0KEHUIO Bubnuorexa IIOK
B [lepuoanueckoii cucreme /1. 1. Menneneesa https://m.edsoo.ru/00ada824
| e o
ST https://m.edsoo.ru/00ada96e
58 DIEKTPOOTPUIIATEIBPHOCTE ATOMOB XHMHUYECKHX IIEMEHTOB/ Bubmorexa [IOK
Bcepoccuiickas nmposepouHas paborta https://m.edsoo.ru/00adaab8
59 Honnast xumuueckas cBsizb Bubmmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas MOJIsipHAsi XUMHUECKas CBSI3b bubamorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHast HenousspHasi XuMu4ecKasi CBsI3b Bubnmorexa IIOK
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https://m.edsoo.ru/00adaab9

bubaunorexa [JOK
62 Creneib okucieHis ! https://m.edsoo.ru/00adae28
63 OKHCIATENEHO-BOCCTAHOBUTEIIFHBIE PEaKIIH 1 bubamorexa LIOK
peaxtt https://m.edsoo.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTENN 1 Bubmorexa IOK
https://m.eds00.ru/00adb076
65 Konrponbnas padora Ne4 o teme «CTtpoeHue aTroMa. 1 bubnunorexa [JOK
XuMHuYecKas CBS3b)» https://m.edsoo.ru/00adb486
bub. OK
66 PeseprHblil ypok. O000IIICHIE U CHUCTEMAaTH3AIHS 3HAHUI 1 htPtIp;I:jI/On:.eeI;ascIi).ru 100adb33c
bubarorexa [JOK
7 P i . i 1
6 e3epBHBI ypok. O000IICHNE U CUCTeMAaTH3AlHs 3HAHU https://m.edsoo.ru/00adgch?
b K
68 PeseprHsIil ypok. O000mEHIE U CHCTEMAaTH3AIM 3HAHUH 1 h;g;I:I;I/(;T:.GeI;Z(EE)(.)rU 1F0d61c6
OBILIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68
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9 KJIACC

KoauuecTBo yacoB

Ne n/n Tema ypoka Be KonTpoabsHsbie IIpakTHyeckue Aata ICKTPOMHLIE WHPPOBLIE
er H3y4eHHs o0pa3oBaTebHbIE peCypchl
o padoThI padoThI
1 Ilepuonnueckuii 3akoH. Ileprnoauueckas cucrema 1 bubanorexa [JOK
XuUMHUUeCKux dmeMentoB J[. . Menneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B MI3MEHEHHH CBOHCTB 1 bubnuorexa [IOK
XUMHYIECKHX DIIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukarus n HOMEHKIaTypa HEOPTaHUIECKAX 1 Bubmmorexa [IOK
BCIIICCTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMIYECKO# CBSI3M U TUIIBI KPUCTAIUINYECKUX 1 bubnunorexa [JOK
peréToK https://m.edsoo.ru/00adbac6
KontpomsHas pabora Nel mo teme «[loBTOpeHUe
5 yTIyOJicHME 3HAHWA OCHOBHBIX Pa3eNioB Kypca 8 1 1
KJacca»
6 Knaccudukanus XuMIdecKuX peakiuii mo 1 bubanorexa [TOK
pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsTHE O CKOPOCTH XMMUYECKOH PEaKIIHH. 1 Bubnuorexa IIOK
ToHsITHE O TOMOTEHHBIX M T€TEPOTCHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XMMUYECKOM paBHOBecuH. DakTopsl,
8 BIIMSIIOIIME HA CKOPOCTD )I:I/IMI/I‘IGCKOI\/'I peaK].[I/III)/I " 1 bubamorexa LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUECKOTO PABHOBECHS
9 OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIH 1 bubamorexa LIOK
https://m.edsoo.ru/00adcade
Teopus 3J1EKTPOIUTUUECKON TUCCOLMALIMH. Bu6mmorexa [IOK
10 1
CustbHBIE U CITa0bIE IEKTPOTUTHI https://m.edsoo.ru/00adcd68
. Bubmorexa [TOK
1 VIOHHEIC YpABHEHHs peaKiuii 1 https://m.edsoo.ru/00add448
Xumuuaeckue CBOI/ICTUBa KHUCJIOT U OCHOBAaHUH 13 BuGmiorexa LIOK
12 CBETE MPEICTABICHUIN 00 AMEKTPOIUTHIECKOI 1

JUcconmanun

https://m.edsoo.ru/00add5d8
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XHUMHUYEeCKHe CBOMCTBA COJICH B CBETE

13 NPE/ICTaBICHUH 00 3IEKTPOIUTHUECKOM Bubamorexa LIOK
https://m.edsoo.ru/00add8b2
JICCOLMAIIH
14 ITonsiTue o rugponuse comei Brbmmorexa [IOK
https://m.edsoo.ru/00add9d4
. bubaunorexa [JOK
15 O00011IeHNE U CUCTEMATH3ALMSA 3HAHUIA https://m.eds0o.ru/00addd12
IIpaxTrdeckas padora Ne 1. «Perrenue Bubmmorexa IIOK
16
9KCIIEPHUMEHTAIIBHBIX 3818t https://m.edsoo.ru/00addbfa
Kontponbnas pabora Ne2 mo teme
17 «BHZ:EI]JOJIHTlfquKa;{ JUCCOIManys. XUMUIeCKHe bubmorexa LIOK
https://m.edsoo.ru/00addec0
peaKIuu B pacTBOPax»
18 OO61mas xapakTepuCcTHKa rajloreHOB. XUMUYECKHEe bubnuorexa [TOK
CBOJICTBa Ha MPUMEpE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposonopoa. ConsiHas KUCI0Ta, XUMUYECKUE bubamorexa [TOK
CBOMCTBA, MMOJyYEHHE, TPUMEHEHHE https://m.edsoo.ru/00ade104
20 [MpakTrueckas pabora Ne 2 o reme «IlonmyueHue bubnunorexa [JOK
COJISIHOM KHCJIOTBI, H3y4YeHHE e€ CBOHCTBY https://m.edsoo.ru/00ade348
21 BrluuciieHus 1o ypaBHEHUSAM XMMHUYECKUX Bubnuorexa IIOK
PeaKIIHii, €CITA OJIMH U3 PEAreHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bubarorexa [IOK
22 OO01ast xapaKTepUCTHKA JIeMeHTOB VI A-rpymimbt https://m.edsoo.ru/00ade64a
AunnorponHbie Moaudukanuu cepbl. HaxoxneHue
23 cepsl Hpeé coeﬂHHSHfﬁ B ;Ipnpoz[pe. XI/IMI/IlIef:lKI/Ie bubamorexa LIOK
N https://m.edsoo.ru/00ade64a
CBOMCTBA CepBI
24 CepoBoniopo/i, cTpocHHE, PU3HIeCKUe U Bubmmorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunbl cepbl. CepHast KUCIOTA, (PU3UUSCKUC H Bubmorexa [IOK
XMMHUUYECKHE CBOIMCTBA, TPUMEHEHHUE https://m.edsoo.ru/00adea28
XuMHu4ecKue peakiuu, JIexKalue B OCHOBE
26 MPOMBIIIJICHHOTO CHI0c00a MOJTy4eHHs CepPHOU Bubnmorexa IIOK

KHCIIOTBI. XUMHYECKOE 3arpsi3HEHUE OKpYy Karomen
Cpelibl COeAMHEHUSIMU CEePhI

https://m.edsoo.ru/00adec8a
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Briuuciienne MaccoBO# 10JIM BbIXOAA MPOIYKTa

Bbubnnorexa [IOK

27
peakuuu https://m.edsoo.ru/00adec8a
06 VA- .
28 Auor. paenpocrpascrnne n pipose, e buGmonexa LIOK
T, PaCIPOCTPaHEHHUE B TIPH , usnueckue u
pactpoctp N pHpoX https://m.edsoo.ru/00adeeat
XMMHYECKHE CBOMCTBA
AmMuak, ero pu3NYeCKUe U XUMUICCKUE CBOICTBA, bubaunorexa [JOK
29
HOJTy9YeHHE U IPUMEHECHHE https://m.edsoo.ru/00adf004
30 IIpaxtrdeckas padora Ne 3 o Teme «[lomyuerne Bubmmorexa IIOK
aMMHaKa, U3yUYCHNE €r0 CBOWCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIIOTA, € PU3NICCKHE U XUMHYCCKHE bubanoreka [JOK
CBOMCTBa https://m.eds00.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJICH aMMOHUS B
39 KauyecTBE MUHEPAIbHBIX YA00OpeHHid. XuMuyeckoe bubnunorexa [JOK
3arpsi3HEHHE OKPYIKAIOIIEH CpeIbl COCANHEHUAMU https://m.edsoo.ru/00adf518
aszora
) .0 \Y
5 aenoms, dusmeoen n st cooters buGaorexa LIOK
UCIIOTa, (PU3UYECKUE U XUMUYECKUE CBOHCTB
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4eHHe
4
| Db
PEILTLIY YAGDPEIIH. S4TP https://m.edsoo.ru/00adfc20
TMPUPOIHOM cpensl pochaTamu
35 Yruepol, paclipoCTpaHEeHUE B IIPUPO/IE, Bubnuorexa IIOK
(bu3HUecKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
o
Kcvpmm yrieposa, uX pU3n4ecKre U XMMHUIECKHe BuGuorexa LIOK
36 CBOMCTBA. DKOJIOTHYECKUE MTPOOIIEMBI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcunom yriepona (1V)
bubanoreka [TOK
37 v &
POABHAL IHCIOTa 1 € coH https://m.edsoo.ru/00ae006¢
s HpaeKTI/Lqe;czaﬂazzéS(l)(Ts Ji_) 4 :o zeMee;HonquHHe Butmorexa LOK
TJIEKUCIIOro ra3a. KauecTBeHHas peakius H
Y " peardt https://m.edsoo.ru/00ae027¢
KapOOHAT-MOH
39 ITepBoHauanbHBIE TOHATHS 00 OPraHUIECKUX Bubnmorexa IIOK

BEHICCTBAX KaK O COCIMHCHUAX yTJIEpOoaa

https://m.edso0.ru/00ae054¢e
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Bbubnnorexa [IOK

40 Kpewiuiii 1 ero coeuieris https://m.edsoo.ru/00ae080a
IIpaxTryeckas pabora Ne 5. Pemmenne
41 SKIz:HepHMeHTaHiHLIX 3aza4 o reme «BaxkHelimme bubmmorexa [IOK
https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl M UX COCTUHCHUS
KonrponbHast padora Ne3 o teme «BaxHelinme bubnnorexa [JOK
42
HEMETAJIBI M UX COETHHEHUS https://m.edsoo.ru/00ae0e18
OO1mas xapakTepuCTHKa XUMHIECKUX 3JIEMEHTOB —
43 METaJUIOB. MeTalndecKas CBs3b U METaJUTMIecKas Bbubnnorexa [JOK
KpucTauinyeckas pemérka. Guznueckue cBoicTBa https://m.edsoo.ru/00ae103e
METAaJIIOB
m XUMHYECKHEe CBOWCTBA METAILIIOB. bubamorexa [TOK
DIEeKTPOXUMHUYECKUI PsiJl HAPSHKSHUH METAIIOB https://m.edso0.ru/00ae1156
O61ue crocoObl moTy4YeHUs MeTaIoB. CIUIaBhI.
45 Brruncrienus no ypaBHEHUSAM XUMUYECKUX bubnunorexa [JOK
PEeaKIIHii, €CIIU OJUH U3 PEAreHTOB COAEPIKUT https://m.edsoo0.ru/00ae1156
MIPAMECH
46 [MonsTHE O KOPPO3UU METAIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bubarorexa [TOK
47 Ilenowibie MeTaLIEL https://m.edsoo.ru/00ae14b2
48 OKCHBI ¥ THAPOKCHUIBI HATPHUS U KaJHS Bubmmorexa IOK
https://m.edsoo.ru/00ae14b2
49 [lleno9HO3eMENBbHBIC METAIUIBI — KAIBIIUA W MarHUuH bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
50 Baknenime coeMHeHUS KaabIHs bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O060011IeHNE U CUCTEMATH3ALMS 3HAHUIA
N . Bubmorexa [IOK
52 JKécTKOCTh BOJIBI M CTIOCOOBI €€ YyCTpaHEHUS hitps://m.eds00.ru/00ae1886
53 IIpaxTrdeckas padora Ne 6 o Teme "YKécTkoCTh Bubnmorexa IIOK
BOJIBI U METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 AromMmuHuN Bbubaunorexa [JOK
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https://m.edsoo.ru/00aelc64

55 AmpoTepHbIe CBOMCTBA OKCHAA U THAPOKCHAA 1 bubmorexa LIOK
https://m.edsoo.ru/00aelc64
bubnuorexa [TOK

> Aeneso ! https://m.edséf).ru/00ae1d86

57 Oxcuppl, THApoKCUAb! 1 comn xene3a (1) u xenesa 1 Bbubnnorexa [JOK

(nn https://m.edso0.ru/00ae35e6
58 O06o001eHre 1 cucTeMaTn3anys 3HaHuH 1
59 E(i?‘[i;z{;:i::niﬁ?;iﬁaz rll): I::;: f<:<Ba>i<HeI7ILuI/Ie 1 bubmmorexa [IOK
METALIB 1 HX COCHCHASDY https://m.edso0.ru/00ae3de8
Brrumciienus mo ypaBHEHISIM XUMAYECKUX

60 peaKmuii, ecu OUH U3 PEarcHTOB JaH B U30BITKE 1 bubamorexa [TOK
WK COJIEPIKUT MPUMECH. BBIUKCICHHS MAacCOBO#M https://m.edso0.ru/00ae1750
JTOJIA BBIXOJIA TIPOYKTA PEaKIiH

61 O0o001eHre U cucTeMaTn3alys 3HaHUH 1

62 KontponsHas padora Ned mo teme «Bakueite 1
METaJUTBl U MIX COSAUHCHISD)

63 BemecTBa 1 MaTepuaisl B IOBCEIHEBHOM KU3HU 1 bubnnorexa [IOK

9eJI0BeKa https://m.edsoo.ru/00ae3f50

64 XuMHUUYeCKoe 3arps3HEHIE OKPYKAIOIIeH Cpeabl 1 Bubmmorexa IOK
https://m.edso0o.ru/00ae4270

65 Ponb xumMuu B pelieHnn SKOJIOTHUECKUX TpodIemM 1 E;IS:I;I/OH:CE?S(I)_E)O:LT/O 0264270

66 PesepBHblit ypok. O600ImeHe 1 cuCTeMaTH3aIUs 1 Bubnuorexa IIOK

3HAHHUN https://m.eds00.ru/00ae0d0a
67 PezepsHbIit ypok. O000IIEHNE N cHCTEMaTH3AIMS 1 bubanorexa [JOK
3HAHHUN https://m.edsoo.ru/00adb33c
68 PezepBHbIit ypok. O000IIEHNE 1 cUCTEMaTH3ALMS 1 bubnnorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB U.T'., Cnagkos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus, 8 knace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011ecTBO
«M3parenbctBo «lIpocBemienne»

Xumus, 9 knace/ Pynsutuc I'.E., ®enpaman @.I°., AkuionepHoe 00111ecTBO

«M3parenbctBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Pynzutuc I'.E., ®enpaman @.I'. Xumus 8 kiacc. M.: [Ipocsenienue;

2. I'apa H.H. Xumus. Ypoku B 8 knacce. M.: [Ipocsenienue;

4. Xomuenko N.I'. COOpHUK 3a/1a4 ¥ YIIPAKHEHUH MO0 XUMUU.

3. T'apa H.H. Xumus. Ypoku B 9 knacce. M.: IIpocsenienue;



5.XomuenkoW.I'. COopHUK 3a7a4 U YIIPAXKHEHUN MO XUMUHU.
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