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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o XMMuU Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YU4ETOM KOHIEMINU MPENoJaBaHus Y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTpareruu OOydeHus,
BOCIIUTAHHUSI W Pa3BUTHA OOYYaIOIIMXCA CPEACTBAMH YUeOHOTO MpEeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMATPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMpeesieT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
W3YYCHUS XUMHUHU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH yIeOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesieT BO3SMOKHOCTH TpeaAMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMsSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OO0IIer0 00pa30BaHus, a TAaK)Ke TpeOOBaHUM K pe3ybTaTaM 00yYeHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHUE XUMHUH CIY)KUT OCHOBOMW Il (HOPMUPOBAHHSI MUPOBO33PEHHS 00YJAIOIIETOCS, €ro
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEW s camMopa3BUTHA U (OPMUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iel 1 PyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JEATEIHHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBHI IIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TIPHPOJIE, K YEIIOBEKY, BHOCHUT CBOM BKJIAJ B OSKOJOTHYECKOE OOpa3oOBaHHE
o0yJaromuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOTO TIpeaMeTa, KOTOPBIH SBIISETCS TIEJAarorMH4eckd agalTHPOBAaHHBIM OTpPaKEHHEM
0a30BOI HAyKN XMMHUHU Ha ONPENIEIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATHHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKON XUMHUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKOW XHUMHUH.

CrtpykTypa colepkaHHs MPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona k e usyueHuro. CojepkaHue CKIIQABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUILY IOCIENOBATEIBHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIHUU OOBACHEHHS U IPOTHO3MPOBAHMSA CBOWMCTB, CTPOEHHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B HayKe. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHUr XUMUHU NPOUCXOANUT (POPMUPOBAHNUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
[IO3HABATEJILHOM U yueOHO-HMCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOMH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOydYarolMMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OIICHHWBATh SIBICHUS OKPYXKAIOIIEr0 MHUpA, MCHOJIb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;



—pa3BUTHE MOTHUBALIMU K O0YYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeln), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUS
8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlOBEKa. XMMHS B CUCTEME HayK. lTema u
BeulectBa. dusnueckue CBOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[TpocThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMMHYECKHMX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYIIApHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMelIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMamu
oOpaiieHusi ¢ 1abOpaToOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBONCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HaOM01eHne (pr3nyeckux (TUTaBJICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTyIKe, KHIICHUE W KOHJICHCAIUS BOJbBI) U XUMHYCCKHUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOII0AeHNE
M ONHCAaHWE TPU3HAKOB TMPOTEKAHHUS XUMHUYECKMX peakuuid (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), usydenwe cmocoOoB
pasfeneHuss CMecel: C IMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBITAPUBAHWE, TUCTHIUISAIMS,
xpomaTtorpadusi, TpoOBeNEHHWE OYUCTKM TOBAPEHHOM COJHM, HaONIOJIeHWEe U OIMHCaHue
pe3yNbTaTOB MPOBEJEHUSI OIbITA, WLIIIOCTPUPYIOIMIETO 3aKOH COXpPAaHEHHUS MacChl, CO3JaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xkHeiiiue npeacTaBuTeId HEOPraHUYECKUX BELECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3neMeHT M HpOCTOE BELIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl TMoOJydueHUs KUCIOpoJa B Jaboparopuu U
npoMbIIUIeHHOCTH. KpyroBopot kucimopona B mpupoae. O30H — autoTportHas MOJU(HUKAIHS
KHCIIOpOo/a.

TermoBoit A(PekT XUMHUYECKOW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
DHJIOTEPMHUYECKHE pPEaKIHWW. TOIUIMBO: Yroidb W METaH. 3arps3HeHHWe BO3IyXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »smemeHT M mpocTtoe BemiecTBo. HaxoxaeHue BoAopoAa B IPUPOJE,
dbuznyecKre 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comnu.



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

®dusnueckue cBolicTBa BOoAbl. Boxa kak pactBoputens. PactBopel. HacellieHHble U
HEHACBIILICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BeElIECTB B Boje. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue Kucior.

Conu. Homenxknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEZIeNIEHUE COJEpKaHUS KUCIOpoJa B BO3AYXE, MOJIydeHHEe, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0pa3laMyi OKCHJIOB M ONHMCAaHHUE HX CBOWCTB, IOJy4eHHE, COOMpaHWE, paclo3HABaHHE H
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IeHUE M3MEHEHHS OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3yuyeHHue
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajula IpyruM M3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeliine
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALUK XUMHUECKUX »dlieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sjaep. M3ortombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTeMbI



. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENOJISIpHAsL) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3yioKeHUs, COETUHEHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IMPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
Yyepe3 HCIIOJIb30BaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO--HAYYHBIE TOHATHS: HAYYHBIH (akT, THIIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUECKUN 3aps]l, BELIECTBO, TeJN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

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

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJIbLUs U WX COCOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHHEM 3JIeMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XuMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (II0 YHCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxuuu. [Tonarue o6 oOpaTMMBIX U HEOOpPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIH, SJCKTPOHHBIA OamaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3NEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoilcTBa KHCJIOT, OCHOBAaHUM U COJEHl B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauioB (rpadgura W anaMmasa), CIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEJIoYe U cojeill (BO3MOKHO HCIIOJIb30BAaHUE BHJIEO MAaTEpUajoB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BblACJICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (rOpeHue, peaklu pa3iokKeHUs, COCIUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakrtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (pU3MUecCKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJa HAa OPraHM3M 4YeIoBeKa. BaxkHelmme Xmopuisl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a U cephbl. AJUIOTPOINHbIE MOJU(PHUKAIMN KUCIOPOJa U cepbl. XUMHUYECKHUE CBOICTBa
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KHUCJIOT M crenuduueckue). XUMHUYECKHE pPeaKIHH,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qumdeckue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUak, ero Gu3n4eckue 1 XMMUYecKHue
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHe CBOICTRa,
npuMeHeHne. KauecTBeHHass peaknysi Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4EeHUE,



bu3nvecKkue W XHMMHYECKHE CBOHCTBa (00muMe Kak TIPEACTaBUTENS Kiacca KHCIOT |
cneunduyeckue). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOM0OEMOB). Docdop, alIoTponHble MOAUDUKALINN
docdopa, puzndeckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoje, Gusndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopotT yriepona B mpupoe.
Oxcuapl yraepona, ux (U3MYecKue U XMMUYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00AJIbHOTO MOTEIUICHUs KJIMMaTra, NapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE U TpuMeHeHune. KadecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, OTWJEH, AaleTWJCH, JTAaHOJ, TJMIEPHH, YKCyCHas Kuciora). [IpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OMONIOrMYECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeIOBeKa. MarepuallbHOE EIUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHUEBOM kucnoTe. CUITUKATHI, UX UCIIOJIB30BaHKUE B OBITY, B IPOMBIIINIEHHOCTH. BaxxHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3l0B HEOPraHMYECKHX BEILIECTB, CBOWCTB COJISTHOM KHMCIIOTHI, TPOBEACHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpakaromme (U3NIeCKue W XMMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpHAliOB), O3HAKOMIIEHHE C o0paslamH XJIOPUAOB (TaJOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KauyeCTBEHHOM peakiuyu Ha Cyiab(paT-uOH M HaOIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHuH,
NoJydeHue, coOupaHue, pacrmo3HaBaHWE W HW3yYeHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-nOH U U3YYeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOW KHCIOTHI C Melbl0 (BO3MOXHO
UCTIOIF30BaHUE BHJICOMATEPUANIOB), M3YYEHHUE MOJENEeH KPUCTAIUIMYECKHX DPEMETOK aaMmasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOras3a, NoJydeHrue, COOMpaHue, paclio3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAUeCTBEHHBIX pEaKklIMi Ha KapOoHAT U
CHIINKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB HUX MPOTCKAHHS, O3HAKOMIIGHHE C MPOIYKIHEH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33/a4d Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKA XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaluyeckas CBsI3b M MeETaJNIMYecKas KpUCTalIndecKas
pem€Tka. DIEKTPOXUMHUYECKUN psJl HanpspkeHUN MeTamwioB. DU3MYECKHEe U XUMHUUYECKHUE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounble MeTauIbL: TTOJOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[[{erouHO3EMENBbHBIE METAJUIBI MarHuid M KajuplUui: noJokeHue B Ilepuogmdeckon
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbLHs (OKCHUJI, THAPOKCU, COH). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoi cucremMe xumuyeckux osnemenrtos /[l .
MenpeneeBa, CTpoeHHE aTromMa, HaxokJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOM BOJBI, MpOIlecca TOPEHUs Kele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIB30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, xene3a (l1) u sxenesa
(1), meau (1), HabarOIEHME U OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIIEI0OBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTANBHBIX 33]1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIoIIe cpepl (mpeenabHas A0MyCTUMasi KOHIEHTpalus
BenlecTs, gainee — [1/IK). Pons Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mesicnpeomemmuuie ceasu



Peanu3zanusi MeXnpeIMETHBIX CBS3EH MPU U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHSA: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHajus3, CHHTE3, Kiaccudukanms, MEePUOJUYHOCTD, HaOJII0IeHNE, SKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaIMOaKTUBHOCTb, MOJICKYJa, DJICKTPUUYECKUW 3apsll, MPOBOJHUKH, IOIYNPOBOIHUKH,
TUAJICKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€MHUIBI U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTe3, nbIxaHwe, OuMocdepa, IKOCHUCTEMA, MHUHEpATIbHBIC YIOOpECHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHbBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI ITIPOT'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHHA

JJUUHOCTHBIE PE3YJIbTATbI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JOCTUTAIOTCS B X0/ie 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIEATEIHbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKMMHU  COLIMOKYJIBTYPHBIMU U  JIYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MPABWJIAMH M HOPMaMHu MOBEACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSA, CAMOPA3BUTHSI U COIIMATIN3ALINYA 00YYaIOIUXCSI.

JIn4HOCTHBIE pPE3YyJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMK M pacHIMpEHUE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTH4YeCcKOro BOCIMTAHUSA:

LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TIOHMMAaHUS 3HAUeHUs XHUMHYECKOW HayKH B J>KM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(OpMaIuend 0 MepeoBbIX JOCTIKEHUSIX U OTKPBITUSIX
MHUPOBOM U OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAaYYHBIX 3HAHUAX 00 YCTpPOUCTBE
Mupa 1 o0IIeCTBa;

2)rpa:;kIaHCKOro BOCIIMTAHUSA:

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJJIEKTUBE, KOMMYHUKATHUBHOMN KOMITETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOM,
yueOHO-UCCIeIOBATENIbCKON, TBOPUYECKON W JPYrHMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM JESATENbHOCTH MPHU BBIMOJTHEHUN YUeOHBIX, TO3HABATEIbHBIX 33/1a4,
BBITIOJITHCHUH XHWMHUYECKHX OSKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOTIOHMMAHUIO W B3aWMOITOMOIIM B TIPOIIECCE ATOM y4yeOHOW MeSTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJCHHE M TOCTYNKHM CBOMX TOBAapUIIEH C MO3MLMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MMOCIEACTBUN MOCTYIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PEHUYECKHE  TPEACTABICHWs] O  BEIMIECTBE W  XHMHYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTUSA HAyKH M COCTABJSIOIIME OCHOBY JJisi
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTHMHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX Y€JIOBEKa C NMPUPOAHOU CPEAOH, O POIU
XUMUH B IIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJyYEHHE HOBBIX 3HAHMM 10 XUMUH,
HEoOXoauMble Ul OOBSACHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4eOHBIMH TEKCTaMM, CIIPAaBOYHOM JMTEPAaTypOW, NOCTYHNHBIMH TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4)popMupoOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHA K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHMUE IIOCIECACTBUI U HEMNPUSATHE BPEAHBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIOACHUS
npaBui1 0€30MacHOCTH NpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY W peajbHOMN
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii u Tpyaa pa3IudHOro poJia, yBaAKEHHUE K
TPpyLy M pe3yilbTaraM TpPYAOBOM JACATEIBHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHHS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOpUU
IPOJOJDKEHUs 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHAIBHOM cpe/e;

6)3K0JI0TrH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M ICUXMYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOIIUX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpPHU HM3YUYEHUU XUMHUH, JJIS pelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEICTBOM METOJOB XMMUH, SKOJIOTHYECKOTO MBIIUICHUs, YMEHUS PYKOBOJICTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIJIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (JOPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOEcCreYnBa0T (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHUS MCIOJB30BaTh IPUEMBI JIOTUYECKOI'O0 MBIIUIEHUS IIPM OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XMUMHMUYECKHX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,



yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHITUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpPAaTb OCHOBAHMSA M KPUTEPHUM JJs KiacCU(pUKAIMU
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH MPHUUYUHHO-CIICACTBEHHBIC CBSA3H
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;

yYMEHHUE NMPHUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (IIPEIMETHBIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — IpU pEleHUH YydeOHO-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aeMBbIX IIPOLIECCAX U SABICHUSAX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHre OmbiTa 10 IUIAHUPOBAHHIO, OPTaHMW3AlMU M TPOBEICHHUIO YYCHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HIPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MIPOJAETIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUI0B
U GOpM IIPEICTABICHHUS], OJYYaeMYI0 U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIMTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE I[ocoOus, pecypchl IHHTepHeTa), KpUTHYECKH
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI IMPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 THUMa, MPHOOpeTeHHe OIbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCITOJIB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH pelllaeMble 3a/laud HECIOKHBIMH CXeMaMH, JAHarpaMMaMH,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONIB30BaTh U aHATM3WPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATENbCKOM
NeSITeIFHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETHCKOT0 XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIei MpUPOTHON Cpeibl.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYSHHbIE Pe3yIbTaThl I03HABATEIBHOM 1€ TEIbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIUI0 pPEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTEIbHON U
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra



O0IIMX WHTEPECOB M COTVIACOBAHMS TMO3MIMN (0OCYXICHUSI, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIUSA COBMECTHBIX JAEUCTBUMN, ONPEAEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTb W INPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIBbHOCTb, BBIOMpPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIA aJITOPUTM JIEHCTBUN INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BELIECTBAX U PEAKIMUAX, OLICHUBATh COOTBETCTBUE IOJyUEHHOI'O pe3ysbTaTa 3asiBICHHOM LNy,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbIe B YCIIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB [0 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOW (enepalbHON pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOyyaroluMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYAIIHIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUYECKHUM
AJIEMEHT, HPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
JJIEMEHTAa B COEAMHEHHUU, MOJISIPHBIM OO0BEM, OKCHUJ, KHUCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNS, PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEINIOBOM 3P (HEKT peaklny, sIpo aToMa,
AJIEKTPOHHBIA CJIOW aTroMma, aTOMHash OpOuTal b, paguyCc aroMa, XUMUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MHOHATUH M HPUMEHATH ITH
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBIeHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTETEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEJMHEHUSX, NPUHA/UIEKHOCTh BELIECTB K
onpefenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE MEPUOJUYECKONH 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moArpymnmna (A-rpynma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OodbIIME TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX



sneMmeHToB J[. 1. MeHpaeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy UM COCTaBy YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUYECKOM peakluu;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIIC/ICTBEHHBIX CBSI3€d — JIJI1 U3YUEHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIIUi,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONMIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CIIeZIOBaTh MpaBWJIaM TIOJIB30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
0o0opy/sOBaHUEM, a TaKXe IpaBWiiaM OOpallleHUsl C BEUIECTBAMHM B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJa), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PAcliO3HABAHUIO PACTBOPOB LIEJIOUEN U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHMX MOHATHM: XUMUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHUYECKas
CBSI3b, TEIUIOBOU 3((EeKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PacTBOpP, NEKTPOIMUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklU HOHHOIo OOMeHa,
KaTajau3aTop, XUMHUYECKO€ paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAaKIUM,  OKHUCIHTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AJIOTPONUs, amM(OTEepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, MPEeAeNbHO JOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMYECKUX MOHSTHI M NPUMEHSATH 3TH
MTOHATUS ITPU ONIMCAHWMM BEIECTB M UX MPEBPAICHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K OIPEIEIEHHOMY
KJIaccy coelMHeHHH mo (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,



METaJUINYecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsi]l HOHAa IO XHMHUYECKOH
dopmyre, xapakTep cpelsl B BOAHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCAWHEHWH, THUII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [I. . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHUS «rjaBHas noxarpymnmna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpBbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YUCIIO MIEKTPOHOB M PACHPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUI B IpeJieax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XMMHUYECKHE JIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA, XMMUYECKHE
peakuuu (10 YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAas ONUCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPaBHEHUS 2JICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUEl U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOIIUX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJAYy BeELIEeCTBAaMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCca 3THX PEeaKLuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX CTPOEHMSI, BO3MOKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYEO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBa B
pacTBope, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlny;

coOuo/iaTh MpaBWJa IOJIb30BAaHUS XMMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH 10 BBINOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHHIO
¥ cOOMpaHHUIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa M YIIIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CWJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIUM, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWS — HaAOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

N KoanuyecTBOouacoB JIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTuyeckuepador
TEMIIPOrPaMMBbI o0pa3oBaTejibHbIEpecyp
I 0 bl bl Bl
Paszgea 1.IlepBoHavyanbHbIeXUMHYECKUETIOHSITUS
Xumus — BakHasi 00J1aCTh bubnunoreka LIOK
1.1 €CTECTBO3HAHUS U NPAKTHYCCKOM 5 2 https://m.edsoo.ru/7f4183
JeATEeIIbHOCTH YEJIOBEKA 7c
bubnunoreka LIOK
1.2 BeiecTBa 1 XMMUYECKUEPEAKIIUU 15 1 https://m.edsoo.ru/7f4183
7c
Hroromnopazaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
bubnunorexa LIOK
2.1 Boszayx. Kucnopoa. [Tonsitie 06 okcumax 6 https://m.edsoo.ru/7f4183
ic
bubmmoteka IIOK
2.2 Bomopon.IToHsTHE O KUCITOTAX U COJISIX 8 1 https://m.edsoo0.ru/7f4183
ic
but6mmorekxa [IOK
2.3 Bona. PactBopsl. [TonsTne 00 0OCHOBaHHSX 5 1 1 https://m.edsoo0.ru/7f4183
7c
OCHOBHBIEKJIACCHIHEOPTAHMYECKUX COCTUHE bubmrorexa LIOK
2.4 - 11 1 1 https://m.edsoo.ru/7f4183
7c



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

Hroronopazneny 30

Pasznea 3.Ilepuoanuecknii 3axoH u [lepuoguyeckasi cucrema xumnueckunx 3jemMeHToB /I. U. Menneneea. CTpoeHneaToMOB.
XuMnueckasicBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

Ilepuoanueckuii 3axoH u Ilepuoanueckas Bbu6muoteka [JOK
3.1 crcTeMa XUMHUYECKUX AieMeHToB J]. 1. 7 https://m.edsoo.ru/7f4183
Menaene-eBa. CtpoeHneaToma 7c
Xumuueckas cBsa3b. OKUCIUTETHHO- Bubmmorexa IOK
3.2 8 1 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEIIHHBIC PEAKIIHH 7c
bubnuoreka [{OK
Uroronopazaeny 15 https://m.edsoo.ru/7f4183
7c
bubnuoreka [{OK
PesepBHOEBpEMS 3 https://m.edsoo.ru/7f4183
/c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 >



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

N KounyecTBouacon JIeKTPOHHbIE
" | HaumeHoBaHHMepAa3IeJoOB U (undposbie)
n/ Bcer  KoHTposbHBIEPa0O IpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BemniecTBO U XUMHYECKHE PeaKIUU
[ToBTOpEeHME U yriayOieHHE 3HAHUN Bu6mnorexa LIOK
11 P Yy 5 1 https://m.edso0.ru/7f41a6
OCHOBHBIX pa3/iesioB Kypca 8 kjacca 36
OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea Bubmiorexa LIOK
1.2 N P P 4 https://m.edso0.ru/7f41a6
KIIHiA
36
DAEKTPOIUTUYECKAS AUCCOIUAITHS Bubmiorexa LIOK
1.3 P FHCCOLHALTA. 8 1 1 https://m.edsoo.ru/7f41a6
XUMUYECKHE peakllii B pacTBOPax 36
Hroronopazneny 17
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX bubmmoreia LIOK
2.1 o partep 4 1 https://m.edso0.ru/7f41a6
anemeHToB VIIA-rpynmsl. ["anorenst 36
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX bubnuoteka [JOK
2.2 anemenToB VIA-rpynmsl. Cepa u 6 https://m.edsoo.ru/7f41a6
e€coeqMHEHN 36
OO1m1ast xapakTepUCTHKa XUMUYECKHX bubnuorexa [IOK
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f41a6
COEIUHEHHNS 36



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

OO01mmas XxapakTepuCcCTHKa XUMUIECKUX bubnmoreka [JOK
2.4 anemeHToB IVA-rpymmsl. Yriepoa u 8 https://m.edsoo.ru/7f41a6
KPEMHHU ¥ UX COCITUHCHUS 36
Hroronopazneny 25
Pa3nen 3.MeTaiibl U MX COeIMHEHUS
bubmuoreka [JOK
3.1 OO11recBoiiCTBaMETAILIIOB 4 https://m.edsoo.ru/7f41a6
36
bubmuorexa [JOK
3.2 BaxHuelile METAIUIBI U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroronopaszneny 20
Pa3znen 4. Xumus u okpyxaromas cpeaa
bu6mmoreka [IOK
4.1 BeiectBa 1 MaTepHabl B )KH3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroromnopasznery 3
bu6mmoreka [IOK
PezepBHOEBpeMs 3 https://m.edsoo.ru/7f41a6
36
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

Ne KosaunyecTBouacoB
n Temaypoka Be O — Mpasruseckn Haraun3y JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
YyeHwust aTeJibHbIepeCcypChl
/ ero  epadoThbl epaboThI
n
1 IIpeamer xumun. Ponb xumuu B 1 bu6mmoreka [JOK
’)KM3HM YesoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1Mo3HaHUS B 1 bu6mmoreka [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padorta Ne 1
3 «[IpaBuna pabotsl B m1abopaTopuu u 1 1 bubnuorexa [JOK
npuéMbI 00paIeHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOpPHBIM 000PYIOBAHUEM
4 UucTele BemecTBa 1 CMECH. 1 bu6mmoreka [IOK
Crnioco0Obl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2
5 «Il)ja&I(CJIeHI/Ie cﬁeceﬁ (Ha mpumepe 1 1 bubamorexa IOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubamorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorekxa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClIOXKHBIEBEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOCYYEHHE 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa.

bubmuoreka [JOK

10 BaneHTHOCTRATOMOBXUMHYECKHUXDJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OtHocuUTeNIbHAs aTOMHAs Macca.
11 OTtHOCHUTENBHAS MOJICKYJISIpHAs bubmmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1019 XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubmuoreka [JOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHAYECKHX PEaKITH https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo0.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM bubamorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukarus xuMudeckux
18 peaKI_II/IIgI) (Co:I[I/IHeHI/ISI paznoKeHus bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIIMKJIOTIETUCT. O6O6yI;I.IeHI/IC u Bubmorexa LIOK
N https://m.edsoo.ru/ff0d40c4
cHUcTeMaTHu3alsI3HaHUI
20  KontpomnbHas padora Nel mmo Teme bubmoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BermiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctan

21 = Bosnmyxa. Kucnopom — snemeHT u BuGmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ouznyeckue 1 XUMHUIECKHE

99 CBOMCTBa KHCIIOpOJia (peaKkIuu bu6mmoreka [JOK
OKHCJICHHSI, TOPEHHE). https://m.edsoo.ru/ff0d4614
[TonsTHEOOOKCHTAX
CriocoOsl MosTy4eHus KUCIopoia B

23 naboparopuu ?HpOMBIHIJIerHOHCTI/I. bubmmorexa LIOK

https://m.edsoo.ru/ff0d497a
[Ipumenenuekucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit

24 peaKkuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnuBo (HedTh, Yroib U METaH).

25 3arpﬂ3H61§He(11;03)1§/rxa CIIOCOOBI Zro bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe " I():061/1paH1/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»

97 Bonopon — sneMeHT u npocroe bu6nuorexa [IOK
BeniecTBo. Haxoxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
Ou3nYecKue U XUMHUIECKHE

28 CBOMCTBa BOJOPO/A. bubmorexa HOK

https://m.edsoo.ru/ff0d4dd0
[IpumenenuneBogopoaa
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa LIOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Cnoco0bl noity4eHus BOA0poia B

bubmuoreka [JOK

30 nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
31 «I?IOJIY'-ICHI/IG u io6npaHI/Ie BOAOpOJA BuGmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 Mosipablii 00bEM ra3oB. 3aK0H bubmuorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Breruucnenus o00béMa, KoaudecTBa
33 | BemiecTBa rasa o er(; U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 = ypaBHECHHIO peaKIMH HAa OCHOBE Bubmmorexa LIOK
. . https://m.edsoo0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 du3nYecKre U XUMUYECKUe bubmuoreka [JOK
CBOMCTBa BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 00 bubmuoreka [JOK
WH/IUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.
37 HacsImieHable ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBopbl. MaccoBasi 10J1s1 BEIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnuoteka [JOK
38 . . y
ornpeAenEéHHON MacCOBOU JoMeit https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIs, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA
41 KHCJIy(:ITHLIX OCHOBHBIX U bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, bu6mmoreka [JOK
Kinaccu(UKaiusa, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubmuoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 CHOCO((SLII) HIz)nyq)eHI/m XI/IMI/I‘-IZSKI/IG Bubamorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6.
47 Pemrenne skcnepuMeHTANBHBIX 3a7a4 bubnuorexa [JOK
o TeMe «OCHOBHBIE KJTACChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAUHEHUI
['enernueckas cBs3b MEXK
48 = xjaccamu HeopraHqucxniy Brbmiorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o00mmenue n bubmuorexa [JOK
CHCTEMAaTH3alUI3HAHUN https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OC;EBHBIC anccm HEOPraHUYECKUX Bubamorexa IOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHU I
51 [lepBbie NOMBITKY KIaCCUPUKALIUU bubnuorexa [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHYECKHUX 3IeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edso0.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuoreka [JOK

52 XuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00ada52c
Meneneena
53  Ilepuonsl, rpynmbl, TOATPYIIITEI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. M3oromst https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 060noqe1<u Butmorexa LIOK
55 aromos 3neMmeHToB Ilepuoanueckoi
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHUIO B bubmuoreka [JOK
[Mepuoanyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1. bubnuorexa [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATETbHOCTHATOMOBXH bubnmnoreka [JOK
MUYECKUXDJICMCHTOB https://m.edsoo.ru/00adaab8
59  HoHHasXUMHUYECKASCBAZH Bubmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBajleHTHasIOMApHAIXUMUYECKASIC bubnnoreka [JOK
BSI3b https://m.edsoo.ru/00adaab8
61  KoBaneHTHasHENOISIpHAsIXUMHYECKA bub6nuorexa [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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SICBSI3b https://m.edsoo.ru/00adaab9

62 CTeneHbOKUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28

63 OKHCIUTEIBHO- 1 bu6mmoreka [JOK
BOCCTAHOBHUTEIIbHBIEPEAKITHI https://m.edsoo.ru/00adb076

bubmuoreka [JOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dS(IJ_EJ.ru 100adb076

o | e
S MUECKASCEASED https://m.edsoo.ru/00adb486

66 PesepBHrlit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c

67 PezepHblit ypok. O600meHue u 1 bubmmorexa [IOK
CHUCTEMATH3AIMS 3HAHWMA https://m.edsoo.ru/00ad9cb2

68 PezepBHblit ypok. O6o01eHue u 1 bubmmorexa [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne KounuecrBouyacos
Be Haramzy = DieKTpoHHbIeHU(PPOBHIEOOPA30
n Temaypoka KonrTpoabubl  IIpakTunyeck
er YyeHHu s BaTeJIbHbIEpecypchl
/ epadoTbl nepadoThI
n
Ilepuonnueckuii 3akoH. [lepuoanueckas
PHOA PHOA bubmuorexa [IOK
cUCTeMa XuMHu4eckux snemeHToB /1. 1. 1 https://m.eds0o.ru/00adb59e
MeHieneena E— '
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
P . bubnuorexa [JOK
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.eds0o.ru/00adb6b6
IIEPHOJIOB E— '
Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [HOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6nuoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme
«[ToBTOpEHUE U yriTybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanms XumMruaeckux peakiuit 1 bubmuorexa [JOK
10 pa3IMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
0 P 1 bubmmoreka [IOK
peakiuu. [loHsITHE O TOMOTEHHBIX U h
ttps://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHSIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
p bu6nuoreka [IOK
®DakTOpHkI, BIUSIONIUE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

9 OKuCIUTEIBHO- bu6nmoreka [IOK
BOCCTaHOBUTEIIbHBICPEAKIINT https://m.edsoo.ru/00adcade
. Teopus aneKTpgnHTqueCKoﬁ o Bunorexa LIOK
ncconuanuu. CHIbHEIE U CJIa0bI
A rHat https://m.eds00.ru/00adcd68
3JICKTPOJIUTHI
11 HNonnpieypaBHSHUSIpEAKITHI bubmorexa [IOK
P peartt https://m.edso00.ru/00add448
X o
12 OCI/IIII\:;::I:;IH: z:gf: :IBZK(I:/ITC;IBZTGEHIZ 00 bubmmorexa LOK
. PeA https://m.edso00.ru/00add5d8
ANEKTPOIUTUYECKON JUCCOLIMAIIIHI
X N o
13 npexcransei o6 sxexTpOTITIHCCKol BuGmiorera LIOK
ped P https://m.eds00.ru/00add8b?2
JIHCCOIHAIAN
14 IToHsITHE O THAPOIU3ECOIIEH bubmmorexa [IOK
AP https://m.edso00.ru/00add9d4
bubmmoreka [IOK
15 00600 I
ODTIEHHE 1 CHCTEMATHAMHASHATHI https://m.edsoo.ru/00addd12
[TpakTnyeckas pabora Ne 1. «Pemienue bubmuoreka [JOK
16
IKCIIEPUMEHTAILHBIX 33141 https://m.edsoo.ru/00addbfa
I Brtmorera LIOK
P A HHALHA. https://m.edso0.ru/00addec0
XUMHUYECKUEPEAKLIUH B pACTBOPaX»
00 .
18 Xmsccrne crofiorsa a npiviepe BrGorera LIOK
pumMep https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KHCIIOTa, bubmuoreka [JOK

XMMHYECKHUE CBOMCTBA, MOJyYCHUE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[TpakTuueckas padota Ne 2 o Teme

20  «lITomydeHue CONMSTHON KUCIOTHI bubmmorexa LOK
. ’ https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brruncnenus no ypaBHeHUSIM
21 XUMHUUYECKUX peal}fmﬁ €CJIA OJVH U3 bubmorexa [IOK
’ https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30bITKE
99 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxileﬂne CeprII I/Iq;é C:CIIHHGII){Hﬁ B bubmorexa [OK
. https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHECBOWCTBACEPHI
24 CepoBoaopoi, ctpoenue, Gpu3ndeckue u bubnmnoreka HOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KuciaoTa
25 (1)1/131451301(1/12 U xmfnqecxne CBOI;ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
26 nonyquIE;I CEPHOH KHUCJIOTHI. bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
XuMHYecKoe3arpsi3HEHUEOKPYKAroIIec
PEAbICOSTMHEHUSIMICEPHI
97 Brranciierne MaccoBoit 10JIM BBIXO/1a bu6mmoreka [IOK
IPOAYKTa PeaKkIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa 3J1eMeHTOB VA-
g~ TPYHIBL A30T, pacpocTpaHeHue B bu6muoreka [JOK

npupoe, Gu3nYecKrue 1 XUMHUYECKHEe
CBOWCTBA

https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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AMMHaK, ero GuU3n4YecKue 1 XUMHYECKHIE

bu6nuoreka [IOK

29 CBOWMCTBA, ITOJyYCHHE U TIPUMCHEHNE https://m.edsoo.ru/00adf004
[IpakTudeckas padora Ne 3 mo Teme

30 «HPOJIyquHe anfMHaKa U3y4eHHUE ero bubmorexa LIOK

. ’ https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ GusndecKkue u bubmuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH

“ 31;424(;);6111; ; .KaquTBe MUHEPaIbHBIX BuGmorexa LIOK

. https://m.edsoo.ru/00adf518
XUMHYeCcKOe3arpsi3HEHUEOKPYKAtoIIec
peABICOSAMHEHUSIMHUA30TA
®docdop. Okcua pochopa (V) u
33 (bocg)oé)mm ann((l))Ta Q)Q)Pl;)SH(‘IGZKI/IC u bubnmorexa LIOK

. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOJIyYCHUE
Hcnonb3oBanue pocdaToB B KauecTBe

g4 | MHHEpANBHEX yoOpeHuil. bubnmnorexka HOK
3arps3HeHUENPUPOIHOMCpeabIpochaTam https://m.edso0.ru/00adfc20
u

35 Yraepon, pactipocTpaHEeHHE B IPUPOJIE, bubmuoreka [JOK
Gu3ryecKkre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u
XHMUYECKHE CBOMCTBA. DKOJOTHYSCKHE bu6nuoreka [IOK

36
po0JIeMbl, CBA3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)

37 | YrosbHas KUCIOTa U €€ COJIH bubmiorexa LIOK

https://m.edsoo.ru/00ae006¢

38  Ilpaktmueckas padota Ne 4 o Teme bubmunoreka [JOK



https://m.edsoo.ru/00adf004
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"ITosrydyeHune yrieKucioro rasa.
KayecTBeHHast peakiys Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027e

[TepBoHauanbHBIE MOHATHS 00

bu6nuoreka [IOK

39 OpraHMECKIX BEIECTBAX Kak O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoia

40 Kpemnuit u erocoenunenus bubmorexa HOK

https://m.edso00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCTIIEPUMEHTAIBHBIX 3314 110 TEME bu6nunoreka [IOK
«BaxkHelue HEMETaIbl U UX https://m.eds00.ru/00ae0bf2
COCAUHCHHMS
KonTponbsHas padora Ne3 o Teme

42 «Banieﬁmne erMeTaJJI\JrIH U UX bubmmorexa LOK

https://m.edsoo.ru/00ae0el8
COCAUHCHHMS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB.
43 = Meramnieckas CBSI3b U METaUTMUECKast bubnuorexa LOK
) https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasl pelIéTKa.
Du3NYEeCKUECBOMCTBAMETAIOB
XuMHUYECKHEe CBONCTBA METAJIJIOB.
44 DAEeKTpOXMMMUYECKUHN Psii HApSKEHUN bubmorexa LIOK
https://m.edso00.ru/00ae1156
METAJIJIOB
OO6mue cnocoObl MOTYYEHUS METAJIIOB.

45 CnnaBbl. Beruucienus o ypaBHEHUAM bubnuotexa [JOK
XUMHYECKHX PEaKInii, eCIIi OJIUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPKHUT MPUMECH

46  TloHsATHE O KOPPO3UUMETAILIIOB bubnuotexa [JOK
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https://m.edso0.ru/00ae1278

47 [[lenoynbIeMeTaAIBI bubnuorexa LIOK
https://m.edsoo.ru/00ae14b2
48 = OkcuIbl ¥ TUAPOKCHIBI HATPUS M KAJTHS bubnmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [Ienouno3eMeabHBIE METAIILI — Bbu6nuoreka [IOK
KaJIbLUI U MarHuit https://m.edso00.ru/00ae15e8
50 Baxuenmecoe tTMHEHUSIKAIBLIUA bubmorexa OK
https://m.edso00.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3AMI3HAHUIA
59 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnnoreka IIOK
YCTpaHCHUS https://m.edso00.ru/00ae1886
| P el o
P——" https://m.edsoo.ru/00aelae8
54 AmoMmHuii bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnmnorexka [HOK
THIPOKCHIA https://m.edso0o.ru/00aelc64
bu6nuoreka [IOK
26 | Kemeso https://m.edso00.ru/00ae1d86
57 Oxcupl, THAPOKCH B! 1 conn sene3a (11) bubmuorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U cUCTEMATHU3AMI3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTATBHBIX 33134 10 TEME bubnmnoreka [JOK

«BaxHeu1ime MeTajuIbl 1 UX
COEIMHEHU»

https://m.edsoo.ru/00ae3de8
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Brluucnenus 1o ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIA OIUH U3

60 PEareHToB JIaH B U30BITKE W COJACPKUT 1 bu6nmmoreka [IOK
IPUMECH. https://m.edso00.ru/00ae1750
BpranciieHusIMaccoBO 10IMBBIX0IAITPOT
YKTapeaKIuu

61 0O0001eHre U cUcTEMaTU3 a3 HAH NI 1
KonTtponsnast padora Ne4 o reme

62 «BakHeinye MeTallJIbl U HX 1
COCTMHCHUS

63 BemectBa 1 maTepuainbl B IOBCEIHEBHOM 1 bu6nunoreka [IOK
JKHM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XHUMHUECKOE3arpsA3HEHUEOKPYKAIOIIEHC 1 bubnmnoreka HOK
pesl https://m.edsoo.ru/00ae4270

65 Ponp XxMuM B pelIEHNH SKOJIOTUYECKHUX 1 bubnnorexka HOK
npoOieM https://m.edso0.ru/00ae4270
PesepBHrlit ypok. O600111eHNE U bubnmnoreka [JOK

66 . 1
CHUCTEMATH3AIMS 3HAHMH https://m.edso00.ru/00ae0d0a

67 PesepBHblit ypok. O0001IEHNE U 1 bubnuoreka [JOK
CHCTEMAaTH3aLNsA 3HAHUI https://m.edsoo.ru/00adbh33c

68 PesepBHblit ypok. O60011eHNE 1 1 bubnmnorexka HOK
CHUCTEMATH3AIMS 3HAHMH https://m.edso00.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., CnaakoB C.A., AKIIHOHEpHOE 00IIECTBO
«3narenscTBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKHOHEpHOE

O6H.I€CTBO ((HSI[&T@J'IBCTBO «HpOCBeHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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