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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHBIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YUETOM KOHIEMIMU IPErnoJaBaHus y4eOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTreruu OOydeHUs,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIOIMIUXCS CPEICTBaMU Yy4eOHOTO TMpEeaMeTa, YCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MpelyCcMaTpUBaAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMpPeesieT KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO IOCIEA0BATEILHOCTh U3yUeHUS
XUMHHU C YYETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEIeIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YPOBHE TIeJIel U3YYeHHUs MpeIMeTa U OCHOBHBIX BUJIOB YUE€OHO-ITO3HABATEIIPHON JCSITEILHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIEToCs, €ro
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAILICHUIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHYECKO 06e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peasin3allii BO3MOXKHOCTEH /Il CaMOPa3BUTHSI i (POPMUPOBAHUS KYIbTYPhI
JTUYHOCTH, €€ 001Iel 1 QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aronmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS1a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4e€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS TIEIarOTUYECKH aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOI
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTCIIBHBIX 3HAYMMBIX TIOHATHH OPTaHUYECKON XUMUH.

CtpykTypa coaep:KaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydyenuto. CojaepxaHue CKJIAJAbIBACTCSA W3 CHUCTEMBI MOHATHUM O XUMUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MNPHUHIMIY ITOCJIEI0BATEILHOIO Pa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIIEA0BATEIBHO OT OJJHOTO YPOBHS K JPYTOMY, BBIITOTHSS
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI M0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
MIPOUCXOUT C TIPUBIICYCHUEM 3HAHMI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaAMeToB: «OKpyKarOIuit
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPAaBHII OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

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

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

— HampaBJICHHOCTh OOYYEHHUS] HA CHCTEMAaTHYECKOE TMPHUOOIICHUE OO0y4Yaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHne YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, TMO3HAHWS W CaMOIO3HAHUSI, KIFOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHCIie YMEHHUH OOBSICHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIOIb3Yys 3HAHUS U OIIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM JKOJOTHUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHS OOINEYETIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO01iee 4nciio 4acoB, OTBEAEHHBIX Ul M3YYEHUS XMMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIETIO).

COJEPKAHUE OBYYEHUA
8 KJIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeniecTBa. Gu3nyeckue CBONCTBA BEIECTB. ATperarHoe cocrosiuue Bemects. [lonsatue o merogax
NO3HaHUA B XuMHH. Yuctele BeniectBa 1 cMecH. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popMyia. BaneHTHOCT aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

Konungectso Beniecta. Mosb. MoisipHas macca. B3auMocCBsA3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacy€rel o popMynam XUMHUYECKUX COCTUHEHUH.

@uznyeckue M XMMHYECKHE SBICHHUSA. XHMMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMu pabOThl B J1abOpaTopuu U NMpUEMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONMHUCaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUEe U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHE CBEYH,
NPOKaJIMBaHUE MEAHOM TPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) siBIeHU, HaOIro1eHue u
ONMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklni (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CEpHOHN KHUCIIOTBHI C XJOpUAOM Oapus, pasnoxkeHue ruapokcuga menu (ll) mpm nHarpeBanuu,
B3anMoJieiicTBHE kerne3a ¢ pactBopoM coiu Meau (1), n3ydyenue cnocoGoB pasaeneHus cMeceit:
C TOMOIIBIO MarHura, (QWIBTPOBaHHE, BbIMAPUBAHME, AUCTWILIAIMSA, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOJIIOJEHHE M ONMCAaHUE PEe3Yy/IbTaTOB IMPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNe MOJIEKYT
(I1apocTepKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3JI€MEHT W IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — ajuioTporHas MOJU(PHUKAIHS
KHCIIOpO/ia.

TemoBoit 3(PexT XuMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bopopon — anemeHT u npocroe BeniecTBo. Haxoxaenre Boiopoaa B mpupoie, pusnueckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE PacTBOpBL. PacTBOpuMOCTh BemecTB B Boie. MaccoBas 1ois BeElIEeCTBA B



pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa UM OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeauHenuid. Okcunbl. Knaccuduxanuss oxcuaos:
coJieoOpasyrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBanuil. dusznueckne M XUMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHYECKUE
cBoycTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @u3nyeckrue U XUMUYECKue cBoicTBa cosei. [lomydenue
coJiei.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHE, COOMpaHue,
pacrno3HaBaHHE M HM3y4Y€HUE CBOICTB KUCIOPOJa, HAOMIOJEHHE B3aUMOJCWCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAIICHUsI TOpeHus (IoXkapa), 03HAKOMIJICHHE C
oOpa3liaMd OKCHIOB M OINHUCAHWE HX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3amMojeicTBhe Bogopoma ¢ okcuaom Mmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOI0eHIEe 00pa3IoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEHW PacCTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMHu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3TMUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHUCIOT W IETOYeH, M3ydeHue
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEWTpanu3aluu, MoJy4YeHnEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljla IPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad mno Teme «Baxneilmue Kiaccel
HEOPTaHUYECKUX COCTMHECHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbIie MOMBITKH KTacCU(PUKAIIMN XUMUUECKHUX 1eMeHTOB. [[oHATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI M TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHto . H.
MenneneeBa. Koporkonepuognas u JiauHHONepuonHas ¢opmel [leproaudeckoid cucTembl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
ob6osouek aroMoB TiepBbIX 20 xumuueckux diemMeHTOB llepmommueckont cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojokeHuo B llepuoanyeckoi
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.



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

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

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOr'0 LIMKIIA.

OO011me ecTeCTBEHHO--HAYYHbIE IIOHATHS: HAYYHBIN (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHUBHOCTb, MOJIEKYJA, DJEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIBl, TOPHBIC TOPOJIBI, TOJE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajus, KaJbLMS W HUX COCAMHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3MUYHbIM MpHU3HAKaM (M0 YUCITY U COCTaBY
YUYaCTBYIOUIMX B PEaKI[MH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 M3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o cxopoctu XxuMuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHUE XMMHUUYECKOIO0 PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOTUTAYECKON AUCCOIUALMM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBA KHCIOT, OCHOBAaHUM M COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KUCIIOT, IIeJ04el U coJieil (BO3MOXKHO HCIOIb30BAHNE BHJIEO MAaTEPHUAJIOB), IPOBEACHUE OIIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKUuil (rOpeHHe, peakluu pPasIoKEHMs, COEIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHuss. CrtpoeHue M (u3MyYecKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelficTBHe XJI0pa U XJI0POBOAOPO/Ia HAa OPTaHM3M 4YejloBeKa. BaxkHelmme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPONHbIE MOJU(HUKAIIMKA KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crienupuyeckue). XuMUYEeCKHe peaKiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpojae. XUMUYECKOE 3arps3HEHUE OKPYKAKOUIEH Cpelbl COCIUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (QHU3UUECKHE WU
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3JyXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHble MOIUPUKAUH
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 3u1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux (pU3MYEcCKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBIL,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, MOJydyeHHE W npuMeHeHue. KadecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, [NIMLEPUH, YKCYCHast KuciaoTa). [IpupoiHble HCTOUHUKHI
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WM HUX pOJM B JKU3HU 4eJoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKHUX MU
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBbITY, B IPOMBIIUICHHOCTH. Baxuelimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHne o0pa3l0B HEOPraHMYECKHX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pa3laMH XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMMaka, IPOBEICHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YE€HUE MOJENEeH KpUCTAUIMYECKUX peIIETOK aimasa, Trpadwura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX pEakUMi Ha KapOoHAT M CHIMKAT-UOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIJIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJIOKESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenne MeramioB. Meramyeckass CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA psiJl HampsokeHuM MertayuioB. Dusnyeckne M XUMHUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: NOJ0KEeHUE B [leproanueckoi cuCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAIUIBI MATHUN U KaIbLUHI: I0JI0KeHKE B [lepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BakHeiline cOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHUE B Ipupoae. Pusznyeckne U XMMUYECKUE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
Ppe3yabTaTOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHSl OKCHIAa KajbIlMsl M HATpUs C BOJOW (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 110
Teme «BakHelme MeTalyIbl U UX COCIMHEHUSI.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIe cpepl (IpeaenbHas JOMyCTUMas KOHLIEHTpalus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeAMETHBIX CBA3€H MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CUCTEMHBIMU JJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKIIA.

OO01ure ecTecCTBEeHHO-HAYYHBIE IOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



®dusnka: Marepus, aroMm, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUH 3apsij, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBa, ras,
PacTBOp, paCTBOPUMOCTH, KPUCTAITUNYECKAS PEeIIETKA, CIUIABbI, PU3HUECKUE BETUUNHBI, € IMHHUIIBI
HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOJbI, IOJE3HbBIC
HCKOITaeMble, TOTLIUBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JUYHOCTHBIE PE3YJbTATbI

JIn4HOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUA
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMHUU B €IMHCTBE Y4€OHOW M BOCIUTATEIBLHOMN JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU POCCUMCKUMHU  COIMOKYJIBTYPHBIMU W  JIYXOBHO-
HPaBCTBCHHBIMU 1ICHHOCTSIMHU, TIPUHATHIMU B OOIIECTBE NpaBUIaMU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIMIO3HAHUS, CAMOPA3BUTHS U COIIHMATIN3ALINN O0YUaOIUXCS.

JlugHOCTHBIE pPE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OPHUEHTAIMHA W PACIIMPEHUE ONBITA JCSITEIHHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpHMOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICJWI0, TOHUMAHWs 3HAYCHUS XUMHUYECKOM HAayKd B YKHU3HM COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJETh TOCTOBEPHOU MH(pOpMAIMEl O MEePeOBBIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOMCTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUS O COIMAIbHBIX HOPMAaX M NpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHHH B
KOJIIICKTHBE, KOMMYHUKaTUBHOMN KOMIIETCHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOW W JPYTUX BHUIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEeOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEICHHE U TTOCTYIKH CBOMX TOBAPHIIEH C TO3UIIMHA HPABCTBEHHBIX M TIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKHE  TPEACTAaBICHHUS] O  BEIIECTBE W  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M COCTABJISIIONINE OCHOBY IS
MMOHUMAaHUS CYIITHOCTH HAYYHOUW KapTHHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSL TPUPOBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPENO, O POJIM XMMHUU B NTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIC MOTHWBBHI, HANPABJICHHBIC HA IOJyYe€HHWE HOBBIX 3HAHUU IO XUMUH,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOaeMbIX MPOIIECCOB U SIBJICHHUH, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOU, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpeCc K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHMIO, MIPOCKTHONH M HCCIENOBATEIbCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE LIECHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsI aJKOTroJsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0e30MacHOCTH NP O0PALEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOr0 BOCIIUTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPO(ECcCHii  Tpyaa pa3IudHOro poJia, yBaXEHHUE K
TPYAY U pe3yibTaTaM TPY10BOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4E€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpOoPEeCCHOHANBPHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBLHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHS TP paboTe ¢ BElleCTBaMH,
a TaK)Ke€ B CUTYyaLUAX, YIPOKAOLIKX 3J0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTy4aeMble IIPU U3YUEHUH XUMMH, JJIs pEIIeHUs 3aj1a4,
CBSI3AHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHus
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUIEHHS, YMEHHSI PyKOBOJCTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHDLIE PE3YJIbTATHBI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MPOLIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHO J1eATeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHITUH (BBIIENATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIINBATh
B3aMMOCBS3b C JAPYTUMHU TOHSATHSMH), WCIIOJIb30BATh TMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
(akTOB U SBJIEHUH, BEIOUPATh OCHOBaHMS M KPUTEPUHU JUTSI KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMHMYECKHX PpEaKIUi, YCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3UM MEXKIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTUH),
JIeNIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHME MPUMEHATHh B MPOLIECCE NO3HAHMS MOHATHUS (IPEAMETHBIE U METAlpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBBIBATh LIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),



XUMHYecKass (GOopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pEleHUH Yy4eOHOo-
[IO3HABATEJIbHBIX 3a/la4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTaBICHUNW BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKM H3YyYaE€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIIECACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX IIPOLIECCAX U ABICHUSAX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA IMO3HAHHUSA, a
TaKKe B KadecTBE OCHOBBI Ul (POPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0OM IPOIECCA, CAMOCTOSATENBHO IPOTHO3UPOBATh €0
pe3yibTar, (opMyIMpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O POJETIaHHOM padorTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATHU3UPOBATh U UHTEPIPETUPOBATh HH(DPOPMAITUIO PA3INIHBIX BUOB
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOI'0 COZIepKaHusl, CIIpaBOYHbIE T0coOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHSTh Pa3IMYHbIe METOIBI U 3aMPOCH PU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs y4EOHBIX U MO3HABATEIbHbBIX 3a/1a4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHUEe OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYIbTYPO aKTUBHOI'O MCIIOIb30BAHUS Pa3IMUHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpPATh ONTHUMAIBHYIO (OpPMY TpenCcTaBICHUS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATH B Ipolecce YYEOHONM U HCCIeI0BaTENIbCKON
JEeSTeIbHOCTH UH(MOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341CTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLleH NPUPOIHON CPEB.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Jauasora u (WIM) JUCKYCCHU) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

YMEHUS NPEACTaBIATh OJydeHHbIE Pe3yIbTaThl T03HABATEIBHOMN JI€STETbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3eHTALUI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
HCCJIEIOBATENLCKON N1eATEIbHOCTH MPU PEUICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PerynsiTuBHbIE yHUBEPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSTeNbHOCTH, IJIaHUPOBATh, OCYIECTBIISTh,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeH s y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEILHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM IEHUCTBUM MTPHU BHITIOJIHEHUH 3aJaHUI



C y4€TOM NOJy4YeHHs HOBBIX 3HAaHUM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKLHUSAX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0S3aTENBHOIO COJEpIKaHUS,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIJIENIAIOT: OCBOCHHBIC
0o0y4aromyMHUCsT HAy4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JCHCTBHM, crenupuuecKue yis
OpeaMETHON 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUA, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyalLlUsX.

K xonmy oOyuenust B 8 kijacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DPACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX IOHATHI: aTOM, MOJEKysIa, XUMUYECKUIH
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJHOPO/HAs), BaJEHTHOCTb, OTHOCUTEIbHAas aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas A0Jsl XUMUYECKOTO AJIEMEHTA
B COCAUHEHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, kiaccuukanus
peaKUMii: peak1 COSAUHEHHs], peaKUK Pa3IokKEeHUs, PEaKIIMU 3aMELICHUs, PEaKIUn
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakLuy, sIpo aToMa,
AJICKTPOHHBIA CJIOW aTroMma, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, UOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUH;

® CNOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIi COCTaBlIeHUs (OPMYJI BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIpeleNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHMM Mo QopmyiaaMm, BHJI XHMHUYECKON CBS3H
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbicn Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATh
NOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHMsS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJIpo;

® ONUCHIBAaTh U XapakTepu3oBaTh TaOanuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moArpymnmna (A-rpynma)» u
«mmobounass moxarpynma (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOpble UMeoTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemenToB [I. M. MeHeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii fapa, oO0IIee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

e Kjaccu(UUUpPOBaTh XMMHUUYECKHE JIEMEHTHI, HEOPraHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIHMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY

dbdexry);



XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB,  NOJTBEp)KJash  ONUCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHAYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

IPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTEIBLHON NEATEIbHOCTH — aHallu3 U CHUHTE3,
cpaBHeHHE, 0000IeHNe, CUCTEeMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€H — JJI1 U3YYEHHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKLIUH,
€CTEeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaToOpHBIM
000py/s0BaHUEM, a TaKXe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOTYUYECHUIO U
coOMpaHHIO Tra3000pa3HBIX BELIECTB (BOAOPOJAa M KHCIOpOJa), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHX U JpyTHe).

K konuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX HOHSATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHUYeCKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE PpEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUIMYecKas), KpUCTAUIMYecKas pemeérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peakuuH, IpeAesIbHO JIOIyCTUMAas
koHneHrpanus [I/IK Bemecrsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATUM U MPUMEHATH JTU
MTOHATUS ITPU ONMCAHMM BEIIECTB M UX MPEBPAICHU;

UCIOJIb30BaTh XUMHUECKYI0O CHUMBOJHUKY Ui COCTaBlIE€HUS (opMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OIPENEIATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHHMH Mo (opmynam, BHJ XMMUYECKOH CBs3M (KOBaJeHTHasi, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COETUMHEHUH, TUI
KPUCTAJUIMYECKOU pEeIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIca Ilepuonuyeckoro 3akona Jl. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noArpynna (A-



rpymmna)» u «mobounas noxarpymnma (b-rpynma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCHUTBH 0003HAUEHUS, KOTOPHIC UMEIOTCS B IIEPUOINICCKON TAOIHIIE, C YUCITOBBIMU
XapaKTePUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
oOll1ee YuCio AIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB JJIEMEHTOB U HUX COCIMHEHUN B
npejesiax MajblX IEPUOI0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIACCHU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUYICCKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENeHEeH OKHUCICHHSI XUMHUYECKHUX AJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKON CBSI3M MEXJy BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOHN peakinu;

coOmoIaTh TpaBWJIa TOJB30BAaHUS XUMHUYECKOHW TIOCYIOM W J1aOOpaTOPHBIM
o0opymoBaHuEeM, a TakKe MpaBuja oOpalleHusi ¢ BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMHU TI0 BBITMTOJTHEHHIO JTA00OPATOPHBIX XMMHUECKUX OMBITOB IO MOTYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOANTH PEAKIIMH, MOATBEPKAAIOIINE KAaYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEIBLHON JEATEIHPHOCTH — aHAJW3 U CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
Koau4yecTBo yacos DyeKTpoHHBIE (MM (pPOBLIE)
Ne HaumeHoBaHme pa3aesioB U TeM
u/n NporpaMMBI Beero KonTpoabubie IIpakTH4yeckue obpa3oBaTe/ibHbIE PeCypPChI
padoTsI padoThI
Pasnea 1. [lepBoHayanbHble XUMAYeCKHe TIOHATHS
Xumus — BakHas 001aCTh
11 €CTECTBO3HAHUS U MTPAKTHYECKOM 5 2 Bubmiorexa LIOK
https://m.edsoo0.ru/7f41837c
JEeSTeHOCTH YeJIOBEeKa
19 BemecTBa 1 xuMnaeckue 15 1 Bu6nuoreka IJOK
peaxiyu https://m.edsoo.ru/7f41837¢c
Hroro mo pasneny 20
Paszpnen 2. Baxkneiilmue npeacraBuTe I HEOPraHMYECKUX BeleCTB
91 Boszayx. Kucnopoa. [onsitue 06 6 Bubmuoreka [JOK
OKCHUIAaX https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonarue o kucnorax u 8 1 Bu6nuoreka IJOK
COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonarue 06 5 1 1 Bubmorexa [JOK
' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmoreka IJOK
HEOPraHUYECKUX COCTUHEHHI https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 30
Paznen 3. [lepuoguueckuii 3axon u Ilepuoanueckasi cucreMa xXuMuueckux 3j1eMeHToB 1. U. MenneneeBa. CTpoeHue aToMOB. XUMHYeCKast
cBs13b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PeaKIUHI
[Tepuonnueckuii 3aKoH 1
31 [Tepuonnueckas cucrema 7 bubnmnorexa [JOK
XUMHYeCKuX syrementos 1. W. https://m.edso0.ru/7f41837¢
Menpnene-ea. CtpoeHue atoma
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XUMHYECKas CBS3b.

3.2 OxucnurenasHO 8 1 bubamoreta LIOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHbIE PEAKLINH
bu6nmoreka IJOK
nu 15
TOTOTO pasAciy https://m.edso0.ru/7f41837¢
PeseDBIOC Bhe 3 bubnuoreka [IOK
BHOE BpeMs
P P https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MTPOI'PAMME
9 KJIACC
KonuuyecTBo 4yacoB
Ne HaunMeHoBaHue pa3jeioB U TeM JuieKTpoHHBbIE (U (poBHIE)
Konrpoabubie  IIpakTnueckue
n/n MpPorpaMMbl Bcero o0pa3oBaTeJIbHBIC PeCypChI
padoTsI padoTbI
Pazpnen 1. BemecTBO U XUMHYeCKHe peakuuu
11 IToBTOpenwue u yrirybieHne 3HaHUI 5 1 Bbubnuorexa LIOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUIECKIX 4 Bubnuoreka [IOK
' peaximit https://m.edso0o.ru/7f41a636
DIEKTPOIUTUYECKAS TUCCOITHAIIHS. Bubnuoreka [IOK
13 8 1 1
XUMHYECKHE PEakIii B paCTBOpPax https://m.edso0o.ru/7f41a636
HUroro mo paznemy 17
Paznen 2. HemeTajasl 1 UX coeJTMHEHUSs
21 OO6mras xapaKTepUCTHKA XUMHIECKIX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmer. anorenst https://m.edsoo.ru/7f41a636
OO6mas xapakTeprucTHKa XI/IMI/IT-IeCKf/IX BuGmorexa LIOK
2.2 aneMeHToB VIA-rpynmsl. Cepa u e€ 6

COEIUHEHUS

https://m.edsoo.ru/7f41a636
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O6HI3$I XAaPAKTCPUCTHUKA XUMUUYCCKUX

bubmmorexa [IOK
23 ;ieie;f}fe:grpy“““' Asot, gocop 1 ! https://m.edsi.ru/7f41a636
24| meentos Niacepyn: Yineponn 5 bromiorera LLOK
KpEMHILIT 1 11X COCAMHEHIA https://m.edso0.ru/7f41a636
Uroro no pazneny 25
Paszpnen 3. Merajuibl 4 MX COeIMHEHUSI
bubmmorexa [IOK
31 Obme croficTsa MeTaLIOR 4 https://m.edsi.ru/7f41a636
3.2 Baxneiime MeTayITBI 1 UX COeTMHEHUS 16 ﬁigﬁiﬁi%ti?ﬁﬂ £41a636
Hroro mo paznemy 20
Pa3neq 4. XuMus 4 OKpyKawuas cpeaa
41 BemecTsa 1 MaTepualibl B )KM3HU YEJIOBEKA 3 bubamoreica LIOK
https://m.edso0.ru/7f41a636
Hroro mo pasneny 3
PesepBHOE Bpems 3 brbmmorera LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHUE
8 KJIACC

Ne KoanyecTBo yacos Hara DjIeKTPOHHbIE HH(POBLIE
Tema ypoka
n/m Bcero Kontpoabnbie  IIpakTtudeckue  H3ydYeHHsl  oOpasoBaTeibHbIe
padoThI padoTsI pecypcol
1 IIpenmer xumuu. Posib XuMuu B :KU3HU 1 Bu6mmoreka LIOK
yenoBeka. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonsiTre 0 MeTOIaX MO3HAHUS B XUMHUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[paktuueckas padota Ne 1 «[IpaBuna
3 paboTHI B TabOpaTOpPHH U IPUEMBI 1 bubmmoreka [HOK
oOpariieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtsle BemiecTBa U cMecu. CriocoObl bubnunoreka LIOK
4 . 1
pasieneHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaxtrueckas padora Ne 2 «Paznencuue
) c;l)eceﬁ (Ha Hpnll)\/lepe OUYNCTKHU nozllsapeHHoﬁ 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka [IOK
0 ATOMBI H MOJEKY I ! https://m.edsoo.ru/ff0d2a6c
7 XuUMHAYEeCKUE PIEMEHThI. 3HAKH (CHMBOJIBI) 1 bubmmnoreka [HOK
XMUMHYIECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle u cnoXkHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 bubmoreica LIOK
https://m.edsoo.ru/ff0d2d50
AKOH ITOCTOSHCTBA COCTaBa B TB.
10 z(minqe(():f(ac:l (1)(C)pMyj:I(:l(.: BaHeHeTHI-II(e)zTL 1 brubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYECKHX 3JIEMEHTOB
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OTHOCHUTENbHAs aTOMHAs Macca.

bubmmoreka [IOK

1 OTHOCHTENbHAS MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 015 XHMUYECKOT0 3JICMCHTA B bubaunoreka [JOK
COCIMHECHUN https://m.edsoo.ru/ff0d350c
13 KommgectBo BemecTa. Moib. MomsipHas bubmmoreka [{OK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®duU3nUEeCKUE U XUMUYECKUE SBJICHUS. bubmmoreka [IOK
XuMHUYIECKas PeaKITHst https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIIOBUS MPOTEKAHUS bubmmoreka [HOK
XUMHUYECKUAX PEaKIuit https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUS MacChl BEIIECTB. bubmmoreka [HOK
XUMHYECKHE YPaBHCHUSI https://m.edsoo.ru/ff0d3b88
17 BrrunciieHns KOJIu4ecTBa, MacChl BEIIECTBA bubmuorexa LIOK
[0 YPAaBHEHUSIM XUMHYIECKUX PEaKIIUit https://m.edsoo.ru/ff0d5708
Knaccudukaius XuMudeckux peakiun
18 (COGZ[HHq;HI/ISIupa?zHO)KeHHﬂ 3a£emel;m bubmioreia LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHITUKJIOTICIUCT. O60gmeHHe n bubmmorexa LOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3allns 3HAHUI
20 Kontponbnas pabora Nel mo treme bubanoreka [HOK
«BerecTBa 1 XUMHYECKHE PEAKIHN https://m.edsoo.ru/ff0d4290
Bozayx — cmech razos. Cocrtas Bo3ayxa.
21 Knci}:;oz[ — 3JIEMEHT U MPOCTOE Bellluy;(CTBo. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
Ozon
dusnveckre 1 XUMUYECKHE CBOMCTBA BuGmiorexa LIOK
22 KHCI0pOoa (PeaKkLUU OKUCIICHNSI, TOPEHHUE).

ITousitue 06 okcumax

https://m.edsoo.ru/ff0d4614
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CrocoObl IMMOJIYUYCHU KUCIIOpOda B

23 J1a00paTOpHH U IIPOMBIIIIEHHOCTH bubmorexa HOK
patop P ' https://m.eds00.ru/ff0d497a
IIpumenenue kuciaopozaa
N
© © 0 TepMo CCKOM ypaBHEHHH, https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMUYECKHUX PEAKIIUAX
5 | st
TPASHEHHE BO3yXa, i prer https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
25 | domptommen obrpens smeropea BuGanotexa LIOK
Y N P poas, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €r0 CBOHCTBY
97 Bonopoa — 3neMeHT U IpoCcToe BELECTBO. Bu6mmoreka [IOK
Haxoxnenue B ipupoe https://m.edsoo.ru/ff0d4ddo
28 ®du3nYecKre 1 XUMUIECKHUE CBOMCTBA bubnunoreka LIOK
Bojopoia. [IpumeHenne Boopoia https://m.edsoo.ru/ff0d4dd0
29 IToustTe 0 KUCIIOTaX U COJISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
Crioco0bI IOTy4YeHHS BOJIOPOA B bubnuotexa [IOK
30
nabopatopun https://m.edsoo.ru/ff0d4ddo
I1 o6orta Ne 4
| E————
y - p Aopoaa, https://m.edsoo.ru/ff0d4f42
H3y4EHHUE €r0 CBONCTBY
bu6mmoreka IJOK
32 M 7 8 . A
OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/f0d542e
s | B s e o
. y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIH 00bEMY
Brruncnennst 065EMOB razoB HOuypaBHeHI/IIO Bu6morexa LIOK
34 peakIuu Ha OCHOBE 3aKOHA 00 BEMHBIX

OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708
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bubmmoreka [IOK

35 Ou3nvecKre 1 XUMUIECKHIEe CBOMCTBA BOJIBI https://m.edsoo.ru/f0d587a
36 Coctas ocHoBanuii. [Tonstue 00 bubaunoreka [JOK
HHIAKATOPax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuresns. HacellieHHbIE U
37 HelfaCI)IHIepHHI)IC ;I:aCTBopH. MaICHCOBaSI TS bubmoreta LIOK
https://m.edsoo.ru/ff0d5b40
BEIeCTBa B PacTBOpe
[IpakTidaeckas padora Ne 5 mo Teme
38 «IIpuroToBneHne pacTBOPOB C bubmmoreka [HOK
Ompe/IeEHHOM MacCOBOM JT0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEILIECTBA
39 KonTponbras padora No2 mo teme bubmmoreka [HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTas, KiiaccupuKanus, bubaunoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenune u XUMUYECKUE CBOMCTBA
41 Kchy:THLIX OCHOBHBIX 1 aM()OTEPHBIX Bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, Ki1acCU(pUKaIus, bubnuotexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue 1 XUMHUYECKHUE CBOMCTBA bub6imoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanus, butmmoreka [IOK
44
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [lony4yeHnue 1 XUMHUUYECKUE CBOWCTBA KUCIOT bubamoreta LIOK
https://m.edsoo.ru/ffOdfee2
46 Counu (cpeaHue): HOMEHKJIATYpa, CIIOCOOBI bubnmnoreka [HOK
MOJTyYEHUsT, XUMHUIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
47 [Ipaktuueckas padora Ne 6. Pemenne Bbub6immoreka [IOK

OKCIICPUMEHTAJIBHBIX 3a71a4 110 TEMEC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIMHEHUID)

I'eneTndeckas CBsA3b MEXy KIaCCAMHU Bu6mmoreka LIOK
48 N
HEOPTaHWMYECKUX COETUHEHHIA https://m.edso0.ru/00ad9a50
bubmmoreka [JOK
49 0600 5
ODILCHHE H CHCTCMATHIALI SHatiH https://m.edsoo.ru/00ad9ch2
K 6ora Ne3
50 "Ocriomie kiacen neoprarmicerns bumorera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHHH
II
o epBH:CII'I(OHL;TI;I/I gHaSCHﬁiKaHH: ) BuGmiorexa LIOK
XUMUYECKUX 3JIeMeHTOB. [loHsATH
https://m.edsoo.ru/00ad9ffa
TPYMIIax CXOMHBIX 3JIEMEHTOB
[Tepunonnueckuii 3axoH u [lepuoanuecka
2 cncrewa xinmcern veveiton 1L 1. bitGnorera LIOK
o https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepronpl, TPyIIIEI, TOATPYIIIHI bubamorexa LIOK
PHOJEL, TPYIIIEL, HOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX SIAEP. bub6imoreka [IOK
W3oTombt https://m.edsoo.ru/00ada342
o | e e e
pHoa T https://m.edsoo.ru/00ada6hbc
MenneneeBa
o | e e
TO TTOJI0KEHUIO B HOJNYECKON CUCTEM
PrOA https://m.edsoo.ru/00ada824
. . Menneneena
3nauenue [lepuonnueckoro 3aKoHa st
57 pa3BUTHS HAYKU U nipakTuku. [, W. bubmuoreka [IOK
MeneneeB — y4EHBIH, TIEIaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnmnoreka [HOK

XUMHUYCCKUX DJICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmmoreka [IOK

59 Horiast XiMireckas Coash 1 https://m.edsoo.ru/00adac34
60 KoBajeHTHas monsipHas XUMUYECKas CBA3b 1 brbmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasteHTHas HETIOJSIpHAS XUMUYECKasT 1 bubmmoreka [{OK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 Crenetb okuCIeHis 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTEILHEBIE 1 bubnmnoreka IJOK
peakiuu https://m.edsoo0.ru/00adb076
bubnmoreka IJOK
64 OKWCIIATETH W BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 Konrtponbnas padora Ne4 o teme 1 1 Bu6mmoreka [IOK
«Ctpoenue aToMa. XHUMUYECKast CBSI3bY» https://m.edsoo0.ru/00adb486
66 Pezepsuslii ypok. O0o01meHne u 1 bub6imoreka [IOK
cuCTeMaTH3allys 3HAHUI https://m.edsoo.ru/00adb33c
67 Pezepsuslii ypok. O0001meHne u 1 bub6imoreka [IOK
CHUCTEMATU3AIs 3HAHUN https://m.edsoo.ru/00ad9ch2
68 Pesepsusiii ypok. O6o01IeHe 1 1 bubanoreka [IOK
CHCTEMATH3AINS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOI'’PAMME
9 KJIACC
N KoanuecTBO yacoB Jara DleKTpOHHbIE HH(POBLIE
/i Tema ypoxa Beero Kontponbuble  IlpakTuueckue — o0pa3oBaTeJIbHbIE
padoThl padoThI pecypchl
[Tepuonnueckuii 3akoH. [lepuonnueckas Bu6morexa LIOK
1 cHCTEMa XUMHUYECKHX 3jiemeHToB JI. W. 1

Meuneneena

https://m.edsoo.ru/00adb59e
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33KOHOMCpHOCTI/I B U3BMCHCHHUU CBOICTB

2 XUMHYECKUX 3IEMEHTOB MEPBBIX TPEX bubmmorexa LIOK
https://m.edsoo.ru/00adb6h6
TIepHOJIOB

3 Knaccudukamms n HOMEHKIATypa bubmoreka [JOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMu4eckoi CBSI3M U THUIIBI bubmmoreka [IOK
KPUCTAJUTMYECKIX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbras padora Nel mo teme

5 «IloBTOpeHwme u yriryOiaeHne 3HaHUH
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay

6 Knaccudukaius XuMHUIeCKUX peakiuii mo Bbubaunoreka [JOK
pa3IHYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

7 peaKIuH. HOH;II")me 0 TOMOTCHHBIX U brbmmorexa LIOK

https://m.edsoo.ru/00adbe9a
TETePOreHHBIX PEAKIIHSIX
[TousATHE O XUMHUYIECKOM PABHOBECHH.

8 @akTopbl, BIUSIIOUIME HA CKOPOCTh bu6imoreka [IOK
XUMHYECKOH PeaKiiu U MOJIOKESHUES https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS

9 OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC butmmoreka [IOK
peakiuu https://m.edsoo.ru/00adcade
Teopus 371eKTPOTUTHIECKON

10 nncfounaunf CunbHBIC 1 c1a0bIe bubmmorexa LIOK

https://m.edsoo.ru/00adcd68
ANEKTPOITUTHI
11 HonHble ypaBHEHUS peakui bubmoretca LIOK
https://m.edsoo.ru/00add448
XI/IMI/IT-ICCIiI/Ie CBOMCTBA KUCIOT U ) Bu6morexa LIOK
12 OCHOBAHHH B CBETE MPEIACTABICHII 00

BHCKTpOHHTH‘leCKOﬁ Jucconmuanmmn

https://m.edsoo.ru/00add5d8
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XUMHUUECKHUE CBOIICTBA COJIEH B CBETE

13 MPEACTABICHHI 00 3JCKTPOIUTHICCKOM bubmiorexa LIOK
bel P https://m.edsoo.ru/00add8b2
JICCOIUAIN
14 [TonsTHE O THApPONH3E CONIECH bubmiorexa LIOK
P https://m.edsoo.ru/00add9d4
bubmmoreka [IOK
15 00600 i
OOUICHHE I CHCTCMATHIALIE SHAHHH https://m.edsoo.ru/00addd12
[IpakTuuaeckas padora Ne 1. «Pemenue bubmmoreka [HOK
16
AKCIIEPUMEHTAIBHBIX 3a/1a) https://m.edsoo.ru/00addbfa
. i(;)H:EOJ‘I(I;HaH pai(;;a N92C:(()) Te:lwe BuGmiorexa LIOK
T UTHN4 A U nanus.
HIeKTpoa A HHat https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIUU B PACTBOPAX»
18 OO01mas XxapakTepUCTHKA TAIOT€HOB. bubmmoreka [HOK
XMMHYECKHE CBOICTBA HA IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
o XHOpO::IiLOS(():I[.o?:HﬂaHaHOKI/ICJ;OTt BuGmorexa LIOK
XUMHNY 351 BOUCTBaA, II YCHU
Oy ’ https://m.edsoo.ru/00ade104
MpPUMEHEHUE
IT oora Ne 2
20 lonyuenie commoit cnesors, myuee bimorera LIOK
B yv 1Y https://m.edsoo.ru/00ade348
e€ CBOWCTBY
B
| e o
PEat, A P s https://m.edsoo.ru/00ade488
H30BITKE
OO0mas xapakTepucTHKa 3JeMeHTOB VIA- bubmuoreka [IOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
An .
33| Henomuenne copu o8 coommerni' bimnorera LIOK
A P fl https://m.edsoo.ru/00ade64a
npupoie. XMMUYECKUE CBOHCTBA CEePhI
24 CepoBoziopo/, cTpoeHue, GU3NIECKUE U bubmuoreka [IOK

XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxkcunpl cepbl. CepHast KUCIIOTA,

bubmmoreka [JOK

25 ¢du3nUecKkre 1 XMMHUYECKHE CBOWCTBA, https://m.eds0o.ru/00adea2s
[IPUMEHECHUE
XUMHUYECKHE PEAKLUH, JIS)KAINE B OCHOBE
MPOMBIIIJICHHOT'O CII0C00a TOTyUeHHS

26 C:pHOfI KHCJIOTBI. XHMqucxoey bubmiorexa LIOK

- https://m.edsoo.ru/00adec8a
3arpsi3HEHHE OKPYKAIOILIEH Cpebl
COCAMHEHHSIMHU CEPbI

97 Brrunciaenne MaccoBO JOIU BEIXOa bubnuorexa LIOK
MPOIYKTa PEAKIHU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTHKa 3J1eMeHTOB VA-

28 rpynnsl. A30T, pacIpoCTpaHEHHE B Bu6mmoreka [IOK
npupoje, PU3NIECKUE U XUMHUCCKHAE https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMHak, ero GU3NIECKre U XUMUIECKIe bubmmoreka [HOK
CBOJCTBa, TIOJIyYCHUE U TPUMCHEHHE https://m.edsoo.ru/00adf004
[IpakTnueckas padora Ne 3 o reme

30 «I?Ionyqune anfMHaKa U3y4YEeHHUE ero bubmoreia LIOK

. ’ https://m.edso0.ru/00adf180
CBOHCTB»

31 A3oTHas KuCIoTa, e€ Qusndeckne u bub6imoreka [IOK
XUMHYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U CONeH

32 aMMOHHUS B KAU€CTBE MUHEPAIbHBIX bu6imoreka [IOK
yno0peHnii. XuMHUYeCKOe 3arps3HeHne https://m.edsoo.ru/00adf518
OKpY>Karolei cpesl COeIMHEHUSIMH a30Ta
®octop. Oxcua dpocdopa (V) u

33 q)ocg)oll))ﬁaﬁ KI/I(?J‘I((I))Ta,(b(bI/I:I)BI/I(‘leiKI/Ie u bubamoreta LIOK

N https://m.edsoo.ru/00adf68a
XMMHUYECKUE CBOMCTBA, MOyYCHNE
Hcnonbs3oBanue (I)OC(i)aT(lB B KayeCTBE BuGmiorexa LIOK
34 MUHEpaJIbHBIX yI00peHHid. 3arpsi3HeHne

MIPUPOTHON cpean! hochaTaMu

https://m.edsoo.ru/00adfc20
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VYriepon, pacpocTpaHeHHE B IPUPO/IC,

bubmmoreka [IOK

35
(bu3HYEeCKUe U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriepojaa, ux QU3nIecKue u
36 XAMHYECKHE CBOMCTBA. DKOJIOTHUCCKHE bubmmoreka [JOK
poOJIEMBbI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yriepozna (1V)
bubamoreka LHOK
37 VYronpHasg KUCIOTa U €€ CONu 1
https://m.edsoo.ru/00ae006¢c
[IpakTuaeckas padora Ne 4 o Teme
bubmmoreka [HOK
38 "[TosrydeHue yrieKuciaoro rasa. httos://m.e dsﬁ) ru/00ae027e
KavecTBeHHas peakiys Ha KapOoHAT-HOH" — '
INepBoHavanbHBIC MOHATHS 00
Bbubaunoreka [JOK
39 OpPraHMYECKUX BEIIECTBAX KaK O 1
https://m.edsoo.ru/00ae054e
COCIMHCHHSX YTIIepoa
Bbubaunoreka [JOK
40 Kpemnunii 1 ero coenMHeHUS 1
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemenne
41 AKCIIEPUMEHTAIBHBIX 337124 110 TeMe bubnuotexa [IOK
«BakHeHIme HeMeTaIUTbl U UX https://m.edso0.ru/00ae0bf2
COCIMHEHHUSD»
Konrtponbnas padora Ne3 o Teme
butmmoreka [IOK
42 «BaxxHeume HeMeTaJlJIbl U UX 1
https://m.edsoo.ru/00ae0e18
COCIMHEHHUSD»
OO01mas XapakTepUCTHKA XUMHUUECKAX
3JIEMEHTOB — METAJIJIOB. MeTauindyeckast
bubamnoreka [HOK
43 CBSI3b U METAJUTMYECKAs KPUCTAILINYECKAs httos://m.e dsﬁ) ru/00ae103e
pemérka. du3nueckre CBONCTBA — :
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIIIOB.
N . bubnmnoreka [HOK
44 DNEKTPOXUMUYECKHUH PSJT HANPSKEHUI 1

MCTaJlJIOB

https://m.edsoo.ru/00ae1156
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O6u1re cnocoObl MOMyYeHUsT METAIIIOB.
CruiaBbl. BerauciieHus mo ypaBHEHUM

bubmmoreka [IOK

45 XMMHYECKHX PEAKIUH, ECITH ONNH W3 https://m.edso0.ru/00ae1156
PCareHTOB COJEPIKUT IPUMECH
46 [TousiTHe 0 KOPPO3UU METAIIIOB brbmmorexa LIOK
https://m.edso0.ru/00ae1278
47 [lenounsie METAIITBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Oxcuapl ¥ THAPOKCHUIBI HATPUS U KAJTHS bubmorexa HOK
https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMETBbHBIE METAIIIIBI — KATBIIUMN bubnuorexa LIOK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefUHEHUS KaIbLUs bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATH3AIINS 3HAHHU
59 JKéctkocTh BOIBI U CIIOCOOBI €6 bub6mmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
o | P
yerpaserms” https://m.edsoo.ru/00aelae8
N bubmmoreka [IOK
>4 AdomHi https://m.edsg).rUIOanlc64
55 Awm¢oTtepHbIe CBOWCTBa OKCHIA U Bub6immoreka [IOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
% Keneso https://m.edS(I)J(;).ruIOanldSG
57 Oxcupl, THAPOKCHABI 1 conn xeresa (11) bubmuoreka [IOK
n xenesa (111) https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CHCTEMATH3aLMS 3HAHUI
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[Ipaktuueckas padota Ne 7. Pemenne

59 AKCIIEPUMEHTAIBHBIX 337124 110 TEME 1 bubmiorexa LIOK
. https://m.edsoo.ru/00ae3de8
«Baxnelmme MeTalIbl U UX COSANHEHUS
Brruucnenus no ypaBHEHUsM XUMHUYECKUX
CaKIHii, €CIIM OJJH U3 PEarcHTOB JIaH B
60 §361,11i1<e HIH cozjllepxchprIpHMecn. " 1 bubmiorexa LIOK
. https://m.edso0.ru/00ae1750
Brruncnennst MaccoBOM 10JTM BBIXOZA
MPOIYKTa PeaKkluu
61 O06001menne u cucTeMaTru3anus 3HaHUI 1
62 KonTponbras pabora Ne4 mo teme 1
«BaxHeiue MeTaubl ¥ UX COCIUHEHUSD)
63 BemecTBa 1 MaTepuabl B MOBCETHEBHOM 1 bubmmoreka [HOK
KU3HU YeJIOBEKa https://m.eds00.ru/00ae3f50
64 XHMHUYECcKoe 3arpsi3HeHUE OKpY KaroIien 1 Bu6mmoreka [IOK
cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHuH SKOJI0THYECKUX 1 bub6imoreka [IOK
npobiiem https://m.edsoo.ru/00ae4270
66 Pesepsuslii ypok. O6o01IeHe U 1 bubanoreka [HOK
CHCTEMAaTH3aIMs 3HAHUH https://m.edsoo.ru/00ae0dOa
67 Pesepsusiii ypok. O6o01IeHe 1 1 bubanoreka [HOK
CHCTEMATH3AINS 3HAHUN https://m.edsoo.ru/00adb33c
68 Pezepsuslii ypok. O0o01meHne u 1 bu6imoreka [IOK
CHCTEMAaTH3alMs 3HAHUH https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB T10 68

[NPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

. Xumus, 8 knacc/ I'abpuensa O.C., Octpoymor U.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienne»
. Xumus, 9 xknacc/ 'abpuensa O.C., Octpoymor U.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

. KonTponbsHbie 1 camocTosiTeIbHbIE padoThl 0 XuMuH. 8 kiacc. K yueonuky O.C.
I'a6bpuensna, N.I'. OctpoymoBa, C.A. CnagkoBa "Xumus. 8 kiacc"

. KonTponeHsbie u camocTosaTenbHble paboTsl o xumuu. 9 kinace. K yuebuuky O.C.
I'abpuensna, N.I'. OctpoymoBa, C.A. Cnagkosa "Xumus. 9 kiacc"

. Meroaunueckue peKoOMeHIauu s yautens K yueonuky "Xumus - 8 ki." O. C.
Iabpuensnua, U. I'. Octpoymosa, C. A. Cnankosa

. Meroaunueckue peKOMeHIAMH s yauTess K yueouuky "Xumus - 9 xi." O. C.
Iabpuensnua, U. I'. Octpoymosa, C. A. Cnankosa

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNUHTEPHET
https://resh.edu.ru/

https://chem-ege.sdamgia.ru/

http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=33B3A93C5A6599124B04FB9561

6C835B
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