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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS OCHOBHOM 0Opa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, mnpexnctaBieHHbIx B OI'OC OOO, a Ttakxke Ha OcHOBe (heaepaiibHON paboueit
MPOrpaMMbl BOCHHUTAHHSI U C YYETOM KOHIIENLMHU IMpEnojiaBaHus y4eOHOro IMpeaMera «XuUMUus» B
oOpasoBarenbHbIX opranu3anusax Poccutickoit denepammm.

[TIporpaMmma 1o xmmuM Ja€T TPEACTABICHHWE O IENAX, OOIIeH cTpaTerud OOYy4eHHUS,
BOCIMTAHMSI M pa3BUTUS OOYyYarOIIMXCS CpPEACTBaMU Y4YeOHOIrO IpPEIMETa, YCTAHABIMBAET
o0s13aTeNIbHOE TPEIMETHOE COJEp)KaHUe, MPeayCMaTpUBAaeT paclpeiiesieHne ero Mo Kiaccam u
CTPYKTYPUPOBAaHHUE IO pa3jesiaM U TeMaM IPOrpaMmbl 10 XUMHUH, ONPENESeT KOJUYECTBEHHBIE U
KAUeCTBEHHBIE XapaKTEPUCTHUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IOCJIEI0BAaTEIIbHOCTh HW3YUEHUs
XUMHHM € Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIAMETHBIX CBS3€H, JOIMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW OO0YYaroIIMUXCs, ONpeNessieT BO3MOXKHOCTU MpEAMETa Uil pealu3aliu
TpeOOoBaHUM K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHUs, a Takxke TpeOOBaHMI K pe3yiabTaraM OOy4YeHHS XUMHHM Ha YpPOBHE Ilenieit
U3Y4EHHUs IIpeIMETa U OCHOBHBIX BUJOB y4€OHO-IIO3HABATEJIbHOM JEATENIbHOCTH 00ydarollerocs Io
OCBOEGHUIO YUeOHOIO COJIeP KaHHUS.

3HaHME XMMHH CIYKHUT OCHOBOH IJIsi (JOPMHUPOBAHUS MHPOBO33PEHUSI OOYYArOIIErocs, €ro
IIPEJICTAaBICHU O MaTepUaJIbHOM €IMHCTBE MHpA, BAXHYIO POJb WUrparoT (opMHUpyeMble XUMUEH
IIPEJICTABICHHUS] O B3aUMOIIPEBPAILECHUAX SHEPTUU M 00 SBOJIIOLMM BELIECTB B IMPHUPOAE, O MYyTIX
pelieHus rno0aabHBIX MPOOIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI, SHEPTETHUECKOH,
MUIIEBOM 1 KOJOrMUecKoi 6€30MacHOCTH, MPOOIeM 3/JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peaju3aluy BO3MOKHOCTEHW JUIsl CaMOpasBUTHUSI U (HOPMHUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ 001el 1 (QyHKIMOHATIBHOW I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIIJIEHUS U TBOPYECKHUX CIIOCOOHOCTEW 0Oydarommxcs,
HAaBbIKOB UX CaMOCTOSITEIbHOW Yy4eOHOH NesATeNIbHOCTH, IKCIEPUMEHTAIbHBIX U UCCIIEIOBATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCUOHATILHOM e TENIbHOCTH;

3HAKOMHUT CO CNEHU(PHUKOW HAyYHOTO MBIIIJICHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsza
Ha €IWHCTBO NPUPOJBI M YEJOBEKa, SBISIETCS OTBETCTBEHHBIM JTaloM B (HOPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyUaIOIIUXCS;

croco6cTByeT (POPMHUPOBAHHIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYUYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIa/I B HKOJIOTHUECKOE 00pa30BaHUE 00yUaIOIINXC .

JlanHple HampaBleHMss B OOYYEHHMH XHMHMHM O0O€CHeuMBaIOTCs CHeuu(UKON coaepKaHus
y4eOHOro MpeaMeTa, KOTOpBIM SBISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpa)keHHEM 0a30BOi
HayKH XMMHUHU Ha ONpe/IeIEHHOM dTarie € pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHHsS OPUEHTHPOBAH HA OCBOEHHE
00y4aroIUMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX TOHATUH XMMHH, OCHOB HEOPraHMYECKOM XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CtpykTypa colepkaHus NporpaMMbl MO XHMHU C(OPMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja k e€ usydenuto. CopepxaHue CKIaAbIBAETCS U3 CUCTEMBI IIOHATUH O XUMHUYECKOM 3JIEMEHTE
U BEUIECTBE U CUCTEMbl MOHATUH O XuMHUecKoi peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO
OpraHW30BaHbl MO MPHUHLMIY IOCIEAOBATEIIBHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKUX
MPEACTABICHUI Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;



— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIIMH BELIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCA IOCIEAOBATENFHO OT OJHOTO YPOBHS K APYrOMY, BBIOJHSS
¢GyHKIMKN OOBSCHEHHS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAaKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLECTB.

OcBoeHHe MpOrpaMMbl IO XHUMHUU CHOCOOCTBYeT (DOPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTABJIIONIEH HAYYHOU KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN IIPUPObI, HIEHHOCTHOTO
OTHOIIECHUS K HAYYHOMY 3HAHHMIO U METOJaM IO3HAaHWA B Hayke. M3ydueHHe XUMHM NPOUCXOJIUT C
MIpUBJICYCHUEM 3HAHUI U3 paHee 3YYCHHBIX YUeOHBIX peamMeToB: «OKpyxaomuil Mupy», «buonorus.
5—7 knaccel» U «Pu3nKa. 7 Kimacey.

[lpy M3yd4eHUM XUMHUH TMPOUCXOAMT (HOPMHUPOBAHHE 3HAHWN OCHOB XMMHYECKOM HAYyKH Kak
00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSA, MPAKTUYECKOH JEATEIILHOCTH YeJIOBEKa W KaK OJHOTO W3
KOMITOHEHTOB MUPOBOW KYJIbTYpBHI. 3a/iada y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEHWIMX (HaKTOB, MOHITHUM, 3aKOHOB U TEOPETUYECKHX TMOJOKEHUH,
JOCTYIHBIX 0000LIEHN MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAayKH, B MPUOOIIEHUN K HAayYHBIM
METOJIaM IO03HAHUs MPH U3YYEHUU BELIECTB U XUMHUYECKUX peakuui, B OPMUPOBAHUU U Pa3BUTUU
MO3HABATENbHBIX YMEHHUH U UX IPUMEHEHHH B YUeOHO-TI03HABATEIHLHON U Y4eOHO-HCCIeI0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUH MIPABHJI O€30M1aCHOTO OOpAIeHH C BELIECTBAMH B TIOBCETHEBHOM KU3HH.

[lpy w3ydyeHMHM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaKHOE 3HAUYCHHE
npuoOpenn Takue e, Kak:

— (opmHupoBaHUE HUHTEIIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3oBaHMUIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY HNPUHATHIO PELICHUH, CIIOCOOHOM ajanTHpoBaThCcs K OBICTPO
MEHSIOLUMCS YCIIOBUSM KU3HU;

— HAaNpaBJI€HHOCTh OOY4YeHHMs] Ha CHCTEMaTH4ecKoe NpUOOIIeHHEe O00ydaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOM NEATEIbHOCTH, HAYYHBIM METOJIaM I03HaHUs, (HOPMHUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEM K XUMMUU;

— o0ecrieyeHHe YCIOBMH, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYy4YaroIIMMUCS — OIbITa
pa3HOOOpa3HON JesITeIbHOCTH, IO3HAHUSA W CAMOIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESITEIbHOCTH;

— QopmupoBanue o0me (yHKIIMOHATHLHON W €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATH M OLICHMBATH SIBICHUS OKPY)KAIOLIET0 MHUpA, UCHOJb3ys 3HAHUS U OIIBIT,
MOJTyYeHHBIE NPU U3YYEHUH XUMHHM, IPUMEHATh UX MPU pelIeHUH Mpo0IeM B MOBCEIHEBHON KU3HU U
TPYZIOBOH AESATENBHOCTH;

— (QopmupoBaHue y OO0y4aromMXcsi T'YMaHUCTHMUECKHUX OTHOIIEHWH, MOHMMAaHUS II€HHOCTH
XUMUYECKUX 3HAHUH TSI BEIPAOOTKH IKOJIOTHUECKH I€IeCO00pa3HOTO TOBEACHUS B OBITY M TPYIOBOM
JEATEIBHOCTH B LIETISX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH IPUPOJHON CpEIbI;

— pa3BUTHE MOTUBAIMH K O0YUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHS O0IIE€YEIOBEYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY mpoduiis u
HaIpPaBJIEHHOCTU JaJIbHEHIIEro 00y4YeHHUsI.

OOmiee 4YuciIO YacoB, OTBEAEHHBIX JUIS HM3Y4YEHHUS XUMHHM Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3zoBanus, cocTaBiseT 136 dacoB: B 8 kitacce — 68 "acoB (2 yaca B HeZleni0), B 9 kinacce — 68 gacos
(2 gaca B HEEINIO).



COJAEP)KAHUE ObYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XuMHUM B )KM3HU 4Ye€I0BEKa. XMMHUS B CUCTEME HayK. Telyia u BellecTBna.
®u3nuecKkue CBOKMCTBA BEUIECTB. ArperarHoe cocrosinue BenlecTB. [loHATHE 0 MeTOnax MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 1eMEHThl. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. IIpocTsie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popmysna. BajgeHTHOCTP aTOMOB XMMHMYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENIbHAs MOJEKYJIsIpHast Macca. MaccoBast
JI0J1s1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KomngectBo BemectBa. Monb. MomsipHass macca. B3auMoCBsA3p KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€rel mo hopMysiaMm XMMHUYECKUX COCTUHEHHM.

®u3znueckue M XUMUYECKHE SBJICHUSA. XHMHYECKas peakuuss U €€ MNpU3HAKU. 3aKOH
COXpAaHEHHsS Macchl BEUIECTB. XuMuueckue ypaBHeHHs. Kiiaccupukanus XUMHUECKUX peakuui
(coenuHeHus, pa3IoKEeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHYECKOW IMOCYJOW, MpaBWIaMH paboThl B Jaboparopuu U HpuéMaMu
oOpareHus ¢ 1a00paTopHBIM 000PYIOBAHUEM, U3YYCHHE W ONHUCaHUE (PU3MYECKUX CBOWCTB 00pa3IoB
HEOPTraHMYECKUX BEIIECTB, HaOMOAeHNE (U3NUeCKUX (IUIaBJICHHWE BOCKA, TasHUE JIbJa, pACTUPAHUE
caxapa B CTyIIKe, KUTMIEHUE U KOHACHCALUS BOJbI) U XUMHUYECKHX (TOpPEHHME CBEUYH, IMPOKATUBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sBIEHUM, HAOMIOJEHHWE U OIMUCAHHE
MPU3HAKOB MPOTEKaHUs XUMHUYECKMX peakluui (pa3jokeHue caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna meau (l1) mpu narpeBanuu, B3auMopencTBHe
xenes3a ¢ pactBopoM conu meau (I), u3yuenne cnocoGoB pazzienieHus: cMecei: ¢ MOMOIIbI0 MarHuTa,
¢buIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISIMS, XpoMarorpadus, MPOBEIECHHUE OUYMCTKU MOBAPEHHOU
COJIM, HAOJIIOJIEHWE M OINMCAHUE pEe3yNbTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MAcChl, CO3/IaHUE MOJIeTe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBUTeIM HEOPraHUYECKHUX BelIECTB

Boznyx — cmecp raszoB. CocrtaB Bo3ayxa. Kucinopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciopoga B mpupone, (QpU3MUYECKHE W XHMMHUYECKHE CBOMCTBA (PEaKIMM TOPEHHS).
Oxcupnpl. IIpumenenue kucinopona. CrocoObl TMMOJydeHUs KHCIOpoAa B jabopatopuu U
npoMeblieHHOCTH. KpyroBopotr kucnopona B mpupoae. O30H — ammoTpomHas Moauduxarus
KHCIIOpO/1a.

TeroBoit 3(hdexT XuMUUYEeCKOW peakiud, TEePMOXUMHUYECKHE ypaBHEHHUS, DJK30- U
SHAOTEPMHUYECKHE peakuu. TOIIMBO: Yyroib U MeTaH. 3arps3HeHNEe BO3/lyXa, YCHJIEHHE TaPHUKOBOIO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemenT u npoctoe BemiectBo. HaxoxieHue Bojoposa B mpupojie, hpuznyeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucmotsl u conu.

Moutsipablii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBocTBa BOAbl. Boma kak pacrtBoputens. PactBopel. HaceimeHnsle u
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpHMOCTH BeliecTB B Bojae. MaccoBast 10151 BEIIECTBA B PacTBOPE.
Xumuyeckue cBoiicTBa BoJbl. OcHoBaHus. Ponb pacTBOPOB B MNpUPOAE M B JKU3HU YEIIOBEKA.
Kpyrosopot Bobl B ipupoae. 3arpsasHeHne NpupoaHbiX BoJ. OXpaHa U OUMCTKA PUPOIHBIX BOI.



Knaccudukanmust Heopranmueckux coeaumHeHuil. Oxcuael. Kiaccudukanus OKCHIIOB:
cosieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(doTepHbIe) W HecosieoOpasyrone. Homenkmarypa
okcu10B. dU3nueckre 1 XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuios.

OcnoBanms. Knaccudukanuss ocHOBaHWE: MIENOYM H  HEPACTBOPHUMBIE  OCHOBAHHUSL.
Homenkiarypa ocHoBanuil. ®usnueckue MW XHUMHYECKHE CBOMCTBAa OcHOBaHWU. [lomydyenue
OCHOBaHMM.

Kucnorsl. Knaccudpukanuss xucinor. Homenknarypa kucior. Du3nuecKkue W XUMHUYECKUE
cBoricTBa kucnot. Psan akruBHoctu metamuioB H. H. bekerosa. [losmyuenue Kucior.

Conu. Homenkiiarypa coseil. @u3nueckue U XuMUYeCKre cBoMcTBa cosield. [lonmydyenue comnen.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumeHm:

Ka4eCTBEHHOE OIpeJesieHue COJEpKaHWs KHCIOpOAa B BO3AyXe, IMOJIydYeHHe, coOupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOWMCTB KHCIOPOJa, HAONIO/IEHHWE B3aUMOJICHCTBUSL BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HHKHOBEHHSI U TMPEKpalleHUs TOpeHHs (TMoXkapa), O3HAKOMIIEHHE C
o0pa3laMu OKCHIOB M ONHCAaHHE MX CBOWCTB, MOJy4eHHE, COOMpaHUE, paclio3HaBaHHE M W3YyUeHHUE
CBOMCTB Bojopoaa (ropeHue), B3aumojencTtBue Bomopoma ¢ okcuaom menu () (BozmoxkHO
UCIIOJIb30BaHUE BUJECOMATEpPHaNioB), HalOioneHne oO0pa3loB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIeIOBaHHEe OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IUYHON PACTBOPUMOCTHIO, IPUTOTOBICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE BOBI C
MeTaJljlaMi (HaTpueM M KajblueM) (BO3MOXXHO HCIIOJb30BAaHUE BMJIEOMATEPHANIOB), MCCIEIOBAHUE
0o0pa3I0B HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKpacKu
WHIUKATOPOB B PAcTBOpax KHUCIOT M Ienouell, m3ydeHue B3aumojeictBusi okcuma memu (1) c
pacTBOPOM CEpHOM KHCJIOTBHI, KHUCJIOT C MeETallylaMH, peakIMi HeWTpanuzanuu, MNOoJIydeHHe
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO MeTajljla APYTUM W3 PACTBOPA COJM, pEIICHHE
AKCIIEPUMEHTAIIBHBIX 3aa4 1o TeMe «BajkHel1ne Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Ilepuoauvecknii 3akon u Ilepuoamyeckass cucrema xumMu4yeckux djiaementos /[l H.
Menpeneesa. Crtpoenne aTroMoB. XuHMH4YeCKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBHTEJIbHBIE
peakuuu

[lepBble MONBITKM KJIACCU(PUKALUU XUMUYECKUX 3JeMeHTOB. lloHATHE O rpynmax CXOAHBIX
JJIEMEHTOB (ILENOYHbIE U IIEJIOYHO3EMENIBHBIE METAJUIbl, TJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCHJIbI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux snemenTos [[. . Menneneesa.
Kopotkonepuoanast u pnuaHonepuoanas popmsl Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. W. Meunneneesa. Ilepuoasl u rpynnel. PU3HYECKUN CMBICHI IOPSAKOBOIO HOMEPA, HOMEPOB
Ieproja U rPpyMIbl AJIEMEHTA.

Crpoenune aromoB. CocraB aTtoMHbIX sifep. M3ortonsl. DnekTpoHbl. CTpoEHHME 3IIEKTPOHHBIX
00oouek aTomMoB mepBbIx 20 xumudeckux snemeHToB [lepuogndeckoit cucremsl Jl. . Menaeneena.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa o ero mnonoxeHuto B Ilepuoamueckoit cucreme [, U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHUS pajJnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METaJUIMYECKUX H
HEMETAJJTMYEeCKUX CBOMCTB I10 TPYIIaM U IMEepUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonnueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB AJIS
pa3BuTus Hayku U npaktuku. JI. M. MenzeneeB — yd€HbIN U TpaXIaHNH.

Xumunyeckas cBsi3b. KoBaseHTHas (MOJIsipHAst U HETIONSIPHAs) CBSA3b. DJIEKTPOOTPUIIATEIbHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.

Crenenb okucieHus. OKUCINTENBHO--BOCCTAHOBUTENbHBIE peakuuu. IIporneccsl okucinenus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3lloB BELIECTB METAJUIOB U HEMETAJIOB, B3aUMOAEHCTBUE THIPOKCUA IIMHKA C
pacTBOpaMH KHCJIOT M ILIEN0YEH, POBEAECHNUE ONBITOB, WILTIOCTPUPYIOIIUX MIPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluil (rOpeHue, peakliuy pas3jioKeHUsl, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuszanus MeXNpeaMETHBIX CBSI3€H IIPU U3YYEHUHU XUMHUHU B 8 KJIACCE OCYILLECTBIISAETCS Yepes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IIOHATUN, TaK W IOHSTHUH, SBIAIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIUKJIA.

OO011e ecTecTBEHHO--HAayyHblEe MOHATHS: HAayyHbId (akT, TMIOTE3a, TEOpUs, 3aKOH, aHaJIu3,
CHHTE3, Kilaccu(UKalus, NepruogUYHOCTb, HAOIIOACHUE, FIKCIIEPUMEHT, MOJEIIMPOBaHKE, U3MEPEHUE,
MO/JIETIb, SIBJICHUE.

®usnka: MaTepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, MWOH, HYKIWJI, H30TOIIbI,
PalliOaKTUBHOCTb, MOJIEKYIIA, SJIEKTPUUECKUNA 3apsi]l, BELECTBO, T€JI0, 00BEM, arperaTHOE COCTOSTHHUE
BEIIECTBA, ra3, pU3nuecKue BeIUUNHbI, €TUHHUIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, runpocdepa, MHHEPAIBI, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucreMa xumudeckux snemenTos [[. . Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX JJIEMEHTOB IIEPBBIX TPEX
[IEPUOJOB, Kalus, KaJbLIUd U HUX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJJIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBI KPUCTAIIMYECKHX PELIETOK,
3aBHCHMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMHUUECKOH CBSI3U.

Knaccugukaius 1 HOMEHKJIaTypa HEOPraHUYECKHUX BEIECTB. XUMUYECKHUE CBOMCTBA BEILIECTB,
OTHOCSIIIIUXCS K Pa3IU4HBIM KJIaccaM HEOPraHWYEeCKUX COEIUHEHHWH, TE€HETUYecKas CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHMX pPEaKUMi MO pPa3lWyYHBIM IMpU3HAKaM (IO YHUCIYy M COCTaBy
Y4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, IO U3MEHEHUIO CTETeHEeH OKUCIIEHUs
XUMHUYECKHX 3JEMEHTOB, MO0 OOpaTMMOCTH, M0 YYaCTHIO KaTalau3aTropa). JK30- M HHIOTEPMUUYECKHE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[TonsitTue o ckopoctu XuMuyecko peakuuu. IloHsTne 00 oOpaTUMBIX M HEOOpaTHMBIX
XUMHUYECKUX peakuusax. [IoHATHE O rOMOreHHBIX M TeTeporeHHbIX peakuusx. [loHsaTue o kartamuse.
[lonsate 0 xuMHUeckoM paBHOBecuHU. (DaKTOPBI, BAMSIONIME Ha CKOPOCTh XMMHYECKON PEAKIUHU U
M0JIOKEHHE XMMHUYECKOTO paBHOBECHSI.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUHM, AJIEKTPOHHBIM  OajaHC  OKHUCIUTENIbHO-
BOCCTAaHOBUTENBbHONW peakiuu. CocTaBIeHUE YpaBHEHMH  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust ANEKTPOIUTUYECKONW UCCOLMALUU. OJEKTPOIUTHI W HEINEKTpoauThl. KaThoHBI,
aHUOHBI. MeXaHn3M JMCCOIMAIMN BELIECTB C Pa3IMYHBIMU BUAAMHU XUMHUYECKOH cBs3u. CrerneHb
nucconranui. CUIIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu noHHOTO OOMEHa. YCIIOBHS TNMPOTEKAaHUS PpEaKIUii HMOHHOTrO OOMEHa, TOJHBIE WU
COKpaIllEHHbIE HMOHHBIE YypaBHEHHUsI peakuuil. CBOWCTBa KHUCIOT, OCHOBAaHUM W COJIEM B CBETE
MPEACTABICHUIN 00 JIEKTPOIMTHYECKON aucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKCnepumenm:



03HAKOMJIEHHE C MOJAESIMHU KPUCTAIUIMUECKUX PEIIETOK HEOPTaHMUECKUX BELIECTB — METAJUIOB
u HeMerawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATPHs), HCCIEIOBaHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKON pEaKkui OT BO3JCHCTBUS PAa3IUYHBIX (PAKTOPOB, HUCCIIECOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB, MpoOIecca AMCCOIMALMU KUCIOT, IIEJOYed U coJiei
(BO3MOXXHO MCITIOJIb30BaHME BUJIEO MATE€PHUAJIOB), IPOBEICHHUE ONBITOB, WIIOCTPUPYIOIUX MPU3HAKU
IIPOTEKaHMsl peakLMid HOHHOro ooMeHa (0Opa3oBaHUE OCaj/iKa, BbIIEIEHUE raza, 00pa3oBaHUE BOJBI),
OIBITOB, WJUTIOCTPUPYIOLIMX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBPHBIX peakiuii (ropeHwue,
peaKkiMy pa3jOKEHUs, COCIMHEHHUS), PpACIO3HAaBaHHE HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
KayeCTBEHHBIX PEAKIIMI Ha HOHBI, peIlIEHHE SKCIICPUMEHTAIbHBIX 3a7a4.

HemeTtaJuibl U UX COeJUHEHHUS

OO01mas xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEINEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB — TaJlOTEHOB. XWUMHYECKHE
CBOWCTBA Ha ImpuMmepe xJjopa (B3auMoJeicTBUE C MeTaulaMH, HEeMeTallylaMM, LIe0YaMH).
Xnoposojopos. CossiHas KMCI0Ta, XUMUUYECKHE CBOMCTBA, MOTydYeHue, npuMeHenue. Jlelicteue xyopa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIoBeKa. BaskHel e XI0puIpl M UX HaX0XKIEHUE B IPUPOJIE.

O6mas xapaktepuctuka d31eMeHTOB VIA-rpymmel.  OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. Ctpoenue U Gpu3nueckue cBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOAa
U ceppl. AIIOTponHbIE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpBHI.
CepoBonoposi, cTpoeHHe, (PU3MUECKUe U XUMHUYECKHE CcBOicTBAa. OKCHIBI Cephbl KaK MpPEACTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHas KucloTa, (U3NYECKHE W XUMHUYECKHME CBOWCTBa (00mMe Kak
IPEJCTaBUTEN KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMHM, JIeXKallue B OCHOBE
IIPOMBIILIJICHHOT'O CII0co0a MojyyeHust cepHoil kucnotel. [Ipumenenne ceproii kuciotsl. Conu cepHOi
KHCJIOTBI, KAaUeCTBeHHAsl peaknus Ha cynb(haT-uoH. HaxoxmeHune cepbl U e€ CoeIMHEHH B IPUPOJIE.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIOMIeW Cpeabl COCTUHEHHSIMH Ccepbl (KHCIOTHBIC —JTOMKIM,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEI0TBPAIICHHS.

OOmass  xapakrtepuctuka »ineMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIe CTENEeHU OKUCIIEHUs. A30T, paclpoCTpaHeHHE B MpUpPOjE, (PU3NYECKHEe U XUMHUYECKUe
cBoiictBa. KpyroBopor asora B mnpupoge. AMMHUak, ero (pu3M4ecKkue M XUMHUYECKHE CBOWCTBA,
noirydyeHrne u npuMeHenne. Comm aMMOHUS, UX (QU3NYECKHE W XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakuuss Ha HOHBI aMMOHHS. A30THas KHUCJIOTa, €€ TMoylyueHue, (pu3nueckue u
XMMHUYEeCKHe CcBoWcTBa (oOmMe Kak NpeAcTaBuUTeNs Kiacca KHCIOT M creruduyeckue).
Hcnonb30BaHne HUTPATOB M COJIEHl aMMOHMSI B KaueCTBE MHUHEpalIbHBIX yI0OpeHHil. XUMHUYECKoe
3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSIMHU a30Ta (KHCIOTHBIC JOXIH, 3arps3HEHHE BO3IyXa,
mouBbl ¥ BojoéMOB). Docdop, amnorponHsie Moaudukanuu docdopa, Gpusmdeckrne U XUMHUECKUE
cBoiictBa. Okcun ¢ocdopa (V) u docdopHas kucinora, GuU3MUECKUE U XUMUYECKHUE CBOWCTBA,
nonydenue. Mcnonb3oBanue pocharoB B kauecTBE MUHEPATBHBIX yI0OpEHHIA.

OO6mass xapakrepuctuka oaneMeHToB |VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTEMEHU OKHUCIIEHUs. YTIEpO, ajUIOTPOIHBIE MOAM(DUKAIIMHM, pPAcCIpOCTpaHEHUE B
npupoje, pusnueckue M XUMHUECKue cBoucTBa. AncopOuus. KpyroBopor yriepona B mpupoje.
Oxcunpl yriepoga, WX (U3WYECKHEe W XHMHUYECKHE CBOWCTBA, JEMCTBHE Ha JKUBBIC OPTaHHU3MEI,
MoJy4YeHHe W TMPHUMEHEeHHe. JKOJIOTHYeCKHe TMpOoOJeMbl, CBsi3aHHbIE ¢ okcumoM yriepoma (1V),
TUIIOTE3a II100aJIbHOT0 MOTEIUICHUS KJIMMaTa, TapHUKOBbIN 2 QeKT. YronbHas KUcIoTa U e€ Colu, uX
¢usnyeckue M XHMMHUYECKHE CBOMCTBA, MONydyeHHEe M HpuMeHeHHe. KauecTBeHHass peakuus Ha
KapOoHaT-MoHBL. Vcronp3oBaHre KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIICTBE.

[TepBoHayanbHBIEC TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSIX yrieposaa (MeTaH,
3TaH, OTHJEH, aleTHJIEH, 3TaHOJ, TIJMLEPUH, YKCyCHas KucioTa). IllpupoaHble HCTOUYHUKHU



YTJIEBOJIOPOIOB (YTroJib, IPUPOJIHBIN Ta3, HEPTH), MPOAYKTHl WX TepepadoTku (OCH3UH), UX POJb B
ObITY U IpOMBILUIEHHOCTH. [IoHsATHE 0 OHONTOrMUecKr BaXKHBIX BEIIECTBAX: )KUpaX, Oeskax, yriieBogax
— W WX POJU B >KMU3HM YeJIoBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKHUX
COEMHEHHIA.

Kpemuuii, ero ¢usnyeckre u XuMU4eckie CBOICTBa, ojyuyeHue u npuMeHenue. CoeMHeHUs
KpemHHs B Tipupojge. O6mme npencraBieHus o0 okcuae kpemuus (IV) m KpeMHHEBOW KHCIIOTE.
CunukaTel, UX UCTIOJIB30BAaHUE B OBITY, B IPOMBINIJICHHOCTH. BaxkHEHIIne CTPOUTEILHBIC MAaTePUAITHL:
KepaMuKa, CTEKJO, IIEMEHT, OeToH, xene300eToH. [IpoOieMbl 0€30mMacHOTO HKCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4CeHHE OO0pasloB HEOPTraHUYECKHX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEICHUE
KAueCTBEHHBIX PEAKIMi Ha XJIOPHUA-UOHBI W HAOIIOJCHHE NPHU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxamiue (QU3NYECKUe M XHUMHUYECKHE CBOMCTBAa TaJOT€HOB U HMX COEIUHEHHH (BO3MOXHO
UCIOJIb30BaHHWE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOOpa3namMu XJOPUIOB (TaJOr€HUIOB),
O3HAaKOMJIEHHE ¢ o0pa3uamMu cepbl W €€ COCOUHEHUSIMH (BO3MOXKHO  HCIOJIb30BaHHUE
BHJICOMATEePHAIIOB),  HAOJIOJICHWE  Tpolecca  OOYIIIMBaHWS ~ caxapa  1OJ  JICHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, H3y4Y€HHE XHMHUYECKHUX CBOWCTB pa30aBIICHHON CepHO
KHCIIOTHI, MPOBEJACHHE KAueCTBEHHOW peakuuu Ha cynbdar-uoH M HaONIOJCHHE MpU3HaKa ¢
MPOTEKAHUs, O3HAKOMJICHHE C (IM3MYECKHMHU CBOMCTBaMH a30Ta, (ochopa W UX COCAMHCHUU
(BO3MOXXHO HCHOJB30BAHME BHJIEOMATEPUATIOB), 00pa3maMu a30THBIX U (ochOpPHBIX yHOOpeHMIA,
MoJiyueHue, cooupaHue, pacro3HaBaHWE M W3YYE€HHE CBOWMCTB aMMHaKa, IMPOBEIEHUE KaueCTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (hocdaT-HOH U U3yYyeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOKHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB),
M3y4eHUE MOJIeIe KPUCTAUIMUECKHX pemeToK anMmasa, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U YCTPOMCTBOM
MPOTUBOTa3a, MONy4YyeHHe, COOMpaHHEe, pACHO3HABAaHUE W H3yYEHUE CBOMCTB YITEKUCIOrO Tasa,
MPOBEJICHUE KAUeCTBEHHBIX peakluid Ha KapOOHAT W CHUIMKAT-UOHBI M W3YyUYEHHE TMPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C  MPOAYKIMEH  CHJIMKATHOM  MPOMBINIJIEHHOCTH,  PEIICHUE
AKCTIIEPUMEHTAIIBHBIX 337124 10 TeMe «BaxxHenme HeMeTauTbl U X COSTUHEHUS.

MeTa/libl M UX COCAUHEHUS

OO0mmas xapakTepucTUKa XUMHYECKHUX 2JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU HMX TOJOKEHUS B
[Tepuoanueckoii cucteme xumuueckux anemeHToB JI. . MennaeneeBa u crpoenus atromoB. CTpoeHHE
METaJUIOB. MeTallTndecKast CBsA3b U METAINTNYECKas KPUCTAIUITMUECKAs PEMIETKA. DICKTPOXUMUICCKUN
psan HampsbkeHud MetayuioB. Du3nueckue M XHUMHYECKHE CBOMCTBa MeTaioB. OOmue crnocoOsl
noJiydeHus: MeTasuioB. [ToHsATHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH UX OT KOPPO3UH.
Crnnagsl (CTallb, 4yT'yH, TIOpATIOMUHUMI, OpOH3a) M UX IPUMEHEHHUE B OBITY U IPOMBIILIIEHHOCTH.

[Ilenounbie MeTamibl: nojioxkenue B Ileproanueckoi cucteMe XUMUYECKUX 3ynemeHToB Jl. 1.
MeneneeBa, CTpOEHHE MX aTOMOB, HaxoXKJeHue B npupoje. Ousnueckne U XUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kamus). OKCUABI U TUAPOKCUABI HATpus U Kamus. [I[puMeHeHue MIe0YHbIX
METAJUIOB U UX COCTMHEHUH.

[IlenoyHo3emMenbHBIE METAJUIBI MAarHuid M Kajiblui: NosiokeHue B Ilepuogmyeckoil cucreme
xumuyeckux snemeHToB Jl[. M. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXKJIEHUE B MPHUPOJIE.
du3nyecKkrue U XUMHUYECKHE CBOMCTBA MarHUs W KallbIus. BaxkHelne coefMHEeHHs Kaablus (OKCHUI,
TUAPOKCH, coiin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMuauii: monoxkenue B Ilepuogumueckoil cucteMe XuMHYecKux anemeHtoB [J[. .
MenpeneeBa, CTpOEHHE aTOMa, HaxOXAeHUWE B mpupoac. PUHMYECKHE UM XHUMHYECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUPOKCHIA ATFOMUHHUS.



Kenezo: monoxenue B [lepuoauueckoil cucteMe xumuieckux snemeHtoB [[. . Menneneena,
CTPOCHHE aToMa, HaXOXJICeHHE B mpupone. Ou3ndeckue U XMMUYECKHUE CBOMCTBa xkene3a. OKCUIBI,
ruapokcubl U conu xxenesa (1) u sxenesa (1), ux cocras, cBoMcTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C 00pa3llaMyd METANIOB M CIUIABOB, UX (PU3WYECKMMH CBOWCTBAMH, U3y4YeHUE
pe3yIbTATOB KOPPO3HH METAIOB (BO3MOYKHO HCITOJIb30BAaHHUE BHJICOMATEpPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbLIUSI U HATPUS C BOJOM (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPHAIIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, Ipollecca TOpPEHUs Keje3a B KUCIOpoAe (BO3MOKHO
WCIIOI30BaHUE BHJICOMATEPUAIOB), IMPU3HAKOB MPOTEKAaHUS KAdYeCTBCHHBIX PEAKIUA HAa HOHBI:
MarHus, Kajblus, allOMUHUSA, HKA, kene3a (1) u xenesza (111), mexau (I1), Habmonenre u onucanue
MPOLIECCOB OKpAIlIMBaHUS IJIAMEHW MOHAMU HATpHUA, KIS U KaJblMs (BO3MOXHO HMCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCICIOBAaHUE aM(OTEPHBIX CBOWCTB THJPOKCHIA AITIOMHUHHS WM THAPOKCHIA
IIMHKA, pelIeHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaskHeHIe MeTaibl U UX COSTUHCHUSY.

XuMHsA U OKpYsKaKOLas cpeaa

BemectBa m maTtepuasipl B TOBCEIHEBHOW KU3HHM ueloBeka. be3zomacHoe wuCHoib30BaHUE
BEILIECTB U XUMUYECKHUX pPeakiuii B ObITy. [lepBast moMoIb mpyu XMMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaenbHas OMYCTHMAas KOHIICHTPALIMS
BemecTs, ganee — [1/1K). Ponb XxuMuu B pelieHur SKOJIOTHISCKUX TPOOIIEM.

Xumuueckuii IKCnepumMeHm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbl METAJIIIOB, MIOJIUMEPHBIC MAaTEPUATIBI).

Mesxncnpeomemmnuie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBsI3ed NP U3yYEHUH XUMUU B 9 KIlacce OCYIIECTBISETCS Yepes
WCIIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATUN, SBISIOMIUXCS
CUCTEMHBIMU JJIS OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAyUHbIE TOHATHS: HAay4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHSs, aHaJu3,
CUHTE3, KiIaccu(UKaIus, IepuoAUYHOCTb, HaOMIOIEHUE, YKCIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHNE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPeKT, TEXHOTIOT S, MaTepPHAIIbI.

®dusnka: MaTepusi, aroM, DdJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIWJ, HW30TOIBI,
PaINOAKTUBHOCTh, MOJIEKYJA, IEKTPUIECCKUN 3apsij], MPOBOJIHUKH, MOJTYIIPOBOJIHUKH, TUIICKTPUKH,
(GOTORIEeMEHT, BElIeCTBO, Telo, O0OBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pPacTBOP,
PacTBOPUMOCTD, KpUCTAITUYECKasT PEIETKA, CIUIaBbl, (PU3MUYECKUE BEIWYHHBI, SAMHUIIBI U3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dotocunte3, apIxaHue, Owocdepa, sSKocHCTeMa, MHHEpPAIbHBIE yI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPaAJbl, TOPHBIC MOPOJABI, MOJE3HBIE HCKOMAaEeMBbIE,
TOIUJTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pE3ylbTAaThl OCBOCHUS IPOrpaMMBl OCHOBHOTO o00mero oOpa3oBaHUs
JOCTUTAIOTCSL B XO0Ji¢ OOy4YeHHs] XUMHUHU B €IMHCTBE y4ueOHOW M BOCHUTATENbHON NEATENIbHOCTH B
COOTBETCTBUHM C TPAJAULHUOHHBIMU POCCUMCKHUMH COLUOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMM, TPHHATBIMA B OOINECTBE NpaBUIAMH M HOPMaMH MOBEJCHHS M CIIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIIUH 00YUYaIOIIUXCSl.

JIM4HOCTHBIE pe3yNIbTaThl OTPAKAIOT TOTOBHOCTH O0YUAIOIIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTAlMH U PACIIUPEHHE ONbITa NEATEIBHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOUICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIEUIO, TOHUMAaHHUS 3HAYCHUS XHUMHUYECKOH HAyKd B JKU3HH COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEPHOW HH(pOpMANMEeld O MEepelOBbIX MOCTHKCHHSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMUH, 3aWHTEPECOBAHHOCTH B HayYHBIX 3HAHHUAX 00 yCTpOWCTBE MUpa U
00111eCTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS:

NpPEACTAaBICHUS O COLMAIBHBIX HOPMax W MpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE, KOMMYHHUKaTHBHOH KOMITETEHTHOCTH B 001IecTBEHHO T10JIE3HOH,
y4eOHO-UCCIIeIOBATENILCKON, TBOPYECKOM U JAPYrUX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JesITEIbHOCTH NIpPU BBINOJHEHWH Y4eOHBIX, MO3HABATENbHBIX 3ajad,
BBIMIOJIHEHUN XWMHYECKHAX OKCIEPUMEHTOB, CO3JJaHWHM YYEOHBIX TPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOILIECCE OTOW YUEOHOH MeATENbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE MOBEACHUE U MOCTYINKH CBOMX TOBApHUINEH C MO3ULUN HPABCTBEHHBIX M MPABOBBIX
HOPM € Y4ETOM OCO3HaHUS MOCJIEICTBUN OCTYIKOB,;

3) HeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHYECKHE TPECTABICHUS O BEUIECTBE U XHUMUYECKOH PEaKIfH, COOTBETCTBYIOIIHNE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKW M COCTABISIOUIME OCHOBY Ul MOHHUMAaHHs CYLIHOCTH
Hay4HON KapTHHBI MHpa, MPEACTaBIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS IMPHPOJBI,
B3aMMOCBSA35IX YEJI0OBEKA C IPUPOIHOMN CPEIoH, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HANpPaBJICHHbIE HA TIOJTYYeHHE HOBBIX 3HAHMK 10 XHMUH,
HEOOXOAUMBIE Ui  OOBSICHEHUS HAONIOAEMbIX IPOLECCOB M SBICHHH, IO3HABATEIbHOM,
MH(POPMAIIMOHHON M YHMTATEeNbCKOM KYJIBTYpbl, B TOM YHCIE HABBIKOB CaMOCTOSTEIBHOM pabOThl C
Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATypOd, IOCTYIMHBIMH TEXHHYECKHMH CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHUIO M MO3HAHUIO, JHOOO03HATENBHOCTh, T'OTOBHOCTh M CHOCOOHOCTh K
caM000pa3oBaHMIO, MPOEKTHOH M UCCIENOBATEIbCKONW NESATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJICHHOCTH ¥ YPOBHS 00yYEHUS B AIbHEHIIIEM;

4) popMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

0CO3HAHME 1IEHHOCTH XHM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIIl 00pa3 KMU3HU, OCO3HAHUE TOCIEACTBUN W HENPUSATHE BPEIHBIX MPUBBIUCK (YHOTpeOIeHUs
QIKOTOJIS, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOACHUS TIpaBui O€30MacHOCTH TIPH
oOpallleHuu ¢ XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:



UHTEpEC K MPAKTHUYECKOMY M3Y4YEHHIO Mpodeccuil U TpyAa pa3iMyHOIO poja, YBaXKEHUE K
TPYAy U pe3ynbTaTaM TPYAOBOH INEATEIBHOCTH, B TOM YMCJE Ha OCHOBE NPUMEHEHUS NPEIMETHBIX
3HAaHUI 10 XUMHUH, OCO3HAHHBIN BBIOOP MHIMBHUIYaIbHON TPACKTOPHH MPOAODKEHHS 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTHM K XHMHUH, OOIIECTBEHHBIX WHTEPECOB U
noTpeOHOCTeH, yclemHol npopecCuOHANbHONW AEATENIBHOCTH M Pa3sBUTHS HEOOXOAMMBIX YMEHMH,
TOTOBHOCTb a1alITUPOBAThCS B IPOPECCHOHANIBHOI cpelie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKHU IIefieco00pa3Hoe OTHOLICHHE K MPHUPOJEC KaK HCTOYHHMKY >KM3HHM Ha 3emile,
OCHOBE €€ CyIEeCTBOBAHUSA, MOHMMAHUE ILIEHHOCTH 340pOBOro M 0Oe3omacHOro oopasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXMUYECKOMY 370POBBIO, OCO3HAHUE
LEHHOCTH COOJIOIEHUS] MpaBWJl OE30MacHOr0 MOBEACHUS MpHU paboTe C BEIIeCTBAMH, a TAaKkKe B
CUTYalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPHUMEHATh 3HAHMA, MOTydaeMble IPU M3YyYEHUU XUMHUH, Ui pElIeHus 3aj1ad,
CBSI3aHHBIX C OKPY)KAIOIEH IPUPOIHOM CPENOH, [UIsl MOBBIIIEHUS YPOBHS 3KOJOTMYECKONW KYJBTYpBI,
OCO3HaHHUS TJI00aJIbHOIO XapaKTepa HKOJIOIMUYECKHUX IMpOoOJIeM U MyTeHl HUX pelIeHHs] MOCPEACTBOM
METOJ0B XMMHH, DKOJIOTHYECKOTO MBIIUICHHS, YMEHHsSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIIBLHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pPe3yIbTaTOB BBIIEISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUSI OOIIEHAYYHbIE TOHATHA (3aKOH, TEOpHs, NPUHIMI, THUIOTE3a, (aKT, CHUCTEMA,
IpoIecC, HKCHEPUMEHT U JIPYroe.), KOTOpbIe MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U IMO3BOJSIIOT Ha OCHOBE 3HAHMN W3 3TUX NpEeIMETOB (OpMHPOBATH IMPEICTaBICHUE O
LIEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHUBEpCaJbHble YdeOHble JEHCTBUS (TIO3HABaTENbHBIE,
KOMMYHHMKATHBHBIE, PpETYJISITHUBHBIE), KOTOpble oOecrneunBaroT (OpMHUpPOBAaHUME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JeSTENIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS HUCIOJIb30BaTh MPUEMBI JJOTHYECKOIO MBIIICHUS IIPH OCBOCHUHM 3HAHWUN: PACKPBIBATH
CMBIC XMMHUYECKUX TOHATUN (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMH TIOHATHUSIMH), UCIOJIB30BaTh MOHATUS Ui OOBSACHEHHS OTAEIbHBIX (DAKTOB U SBICHHH,
BbIOMPAaTh OCHOBAaHUS W KPUTEPUM I KJIACCU(PUKALMK XUMHUYECKHX BELIECTB M XMMHUYECKHX
peakuuii, ycTaHaBIUBaTh MPUUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMU M3y4YEHHS, CTPOUTHh
JIOTUYECKHE pacCykIeHUs (MHAYKTUBHbIE, JAECIyKTHUBHBIC, IO AaHaJOTWHU), JeNlaTh BBIBOJABI U
3aKJIIOYEHUS;

YMEHHME NPUMEHATH B IIPOLIECCE TO3HAHUS MOHATUA (IIPEIMETHBIE M METAlpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XHMMHH, MPeoOpa3oBbIBaTh MIMPOKO
MpUMEHsSIeMble B XMMHMHU MOJEJIbHBIE MPEACTaBICHUS — XUMHYECKMH 3HAK (CHMBOJ 3JIEMEHTA),
XUMu4eckas (opMyiia U ypaBHEHHE XMMUYECKOH peakiy — MpH peleHNH y4eOHO-TT03HABATEIbHBIX
3a1a4, ¢ y4€TOM OTHUX MOJEJIbHBIX IPEACTABICHUN BBIABIATH U XapaKT€PU30BATh CYIICCTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKLUM, BBIBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBS3M WM INPOTUBOPEUYHsS B H3y4YaeMbIX MpOLECCax M
SIBIICHUSAX.

ba3oBrle nccienoBaTe/bCKUe NeHCTBHA!

YMEHHE HCIIOIb30BaTh OCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI ISl ()OPMHUPOBAHMS TUIOTE3bl 10 MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;



NpUOOpETEHUE OMbITa MO IJAHUPOBAHUIO, OpPraHM3alMM M TPOBEIACHHUIO YYEHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaO0JaTh 32 XOJOM IIpOIecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro
pe3yabTar, (HopMyaHpoBaTh OOOOIIEHHS W BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOMN padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BbIOMpaTh, aHAJIU3UPOBATH U MHTEPHPETUPOBATH MHPOPMAIUIO Pa3IUYHBIX BHUJIOB U
¢dopM mpencTaBieHUs, MOMy4aeMyl M3 pa3HBIX MCTOYHHKOB (HAy4HO-TIOMYJApHAs JHUTEparypa
XHUMHAYECKOTO COJEpXKaHMS, CIPaBOYHBIE MOcoOus, pecypchl MHTepHETa), KPUTUYECKH OICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIHUIO;

YMEHHE MPUMEHSATh pa3jMyYHble METOIbl U 3ampoChl MpPHU MOHCKE W 0TOOpe MHOpMaluu U
COOTBETCTBYIOINX JaHHBIX, HEOOXOIUMBIX JUISl BBITIOJHEHUS YYEOHBIX M TO3HABATENBbHBIX 33134
OmpeAeN€HHOr0 THUIA, NPUOOpPETEHHEe oOombiTa B 00JACTH HWCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYpOW aKTHMBHOI'O HCIOJB30BAHUSA Pa3IMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BhIOMpaTh ONTUMANIbHYIO (OpMY MpecTaBlieHus WH(OopMauu
U WJUIIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMM CXEMaMH, AuarpaMMaMu, Ipyrumu (¢opmamu
rpa@uKu U UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BaTh W aHAIM3UPOBaTh B IIpolecce Y4eOHON M HCCIea0BaTeIbCKOM
NEeSTeIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH, CEIHCKOTO XO3sICTBa M TPAaHCIIOpTa Ha
COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON CpeJIbl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHMsI 3a/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiHM) JUCKYCCHHU) MO CYHIECTBY 00CYyXkIaeMoit
TeMbl, (GOPMYITHPOBATH CBOU MPEII0KEHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHMSI MPEJICTaBIATh MOJyUYE€HHbIE Pe3ysIbTaThl M03HABATEIbHON NI€ATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0 PE3yJIbTaTOB BHIIOJHEHUS XUMUYECKOTO AKCIEpPUMEHTA
(J1abopaTopHOTO OIBITa, JIAOOPATOPHOM pabOTHl MO MCCIETOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO
MIPOEKTA);

YMEHUSI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM I0O3HaBaTEIbHONH U
HCCIIEIOBATENbCKON JI€ATENbHOCTH MPHU PEIICHUH BO3HUKAIOLIUX MpPOoOJieM Ha OCHOBE Y4E€Ta OOIIMX
MHTEPECOB M COIJIACOBaHMs MO3ULUH (00CYyXJIeHHs, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMBD»,
KOOpJAMHAILIMSI COBMECTHBIX NIEHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KA4eCTBA BBINOJIHEHHON
paloThI U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpeNessaTh LEeIu JeATENbHOCTH, IUIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BHIOMpPATh Hamboliee
3¢ deKTUBHBIE CITOCOOBI pelieHus] y4eOHbIX M MO3HABATENIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABISATh
WM KOPPEKTHPOBATh MNPEUIOKECHHBIM AITOPUTM JEWCTBUU IPU BBINOJIHEHUW 33JaHUN C y4ETOM
MOJIyY€HUs HOBBIX 3HAHUW 00 H3yyaeMbIX OOBEKTaX — BEHIeCTBAX M peaKlusiX, OLIEHUBATH
COOTBETCTBHUE IOJIyUEHHOI'O PE3YyJIbTaTa 3asBICHHOM LIEJIM, YMEHUE HCIIOJIB30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, ITpe/iJIaraéMble B YCIIOBUH 3aJaHU.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB 10 OCBOEHHIO 0053aTEIbHOrO  COAEpIKaHMS,
YCTQHOBJICHHOTO  JITaHHOM  (QenepanbHOil  pabouell  mporpamMMoi,  BBIACTSIOT:  OCBOCHHBIE
00y4aroIMMUCs Hay4HbIe 3HAHMS, YMEHHUS U CIIOCOOBI ACWCTBUH, crienupuueckue i MpeaMeTHON
o0nactu «XUMHSA», BUIBl JAEATEILHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUSA, €r0 WHTEpPIPETAlNH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoHmy oOyueHus B 8 Kjacce IMpeaIMETHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH Yy OOYUAIOIINXCS YMEHU:



. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSATUH: aTOM, MOJIEKYJA, XUMUYECKHUI
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeCh (OJHOpPOJIHAs M HEOAHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEIbHAs AaTOMHAas M MOJIEKYJsIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J0JIsl XMMUYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJSPHBII 00BbEM, OKCHUI,
KHCJIOTAa, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIbHOCTh, CTEIEHb OKHCIICHUS, XUMHUYECKas peaKlus,
Kiaccu(UKalusl peakmuid: peakuu COCAWHEHMS, PEaKIHH pa3J0XKEHUs, PEAKIUU 3aMElICHHS,
peakuuu oOMeHa, 3K30- M SHIAOTEPMHUECKHE peaKkluu, TErioBod 3¢ (deKT peakiuu, sApo aroma,
ANEKTPOHHBIA CIIOM aToma, aToMHasi OpOWUTajb, pajuyCc aToMa, XMMHYECKas CBS3b, MOJSpHAas U
HENoJIsIpHasi KOBAJIEHTHasl CBsI3b, MOHHAs CBfA3b, HMOH, KATHOH, aHUOH, PAacTBOP, MaccoBas A0S
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKHX MOHATHUH W NPUMEHSTh 3TU
ITOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

. UCIOJIb30BaTh XUMHUYECKYI0O CHMBOJUKY JUIsi COCTaBiIeHUS (OpMysn BelIecTB U
YpaBHEHUN XUMUYECKUX PEAKIUM;

. OTNpEAENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEICHb
OKHUCJIGHUS 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIJICKHOCTh BELIECTB K ONpeAeNEHHOMY
KJIacCy COEIMHEHUW 1o QopmynaMm, BHUJ XUMUYECKOW CBs3W (KOBAJIGHTHAsT W HWOHHAsA) B
HEOPraHUYECKUX COCTUHEHMSIX;

. packpsiBaTh cMbica llepumogmyeckoro 3akona [[. M. MenneneeBa: 1€eMOHCTPUPOBATh
[IOHMMAaHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT WX IIOJIOKEHUS B
[Iepnonnueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO YUYEHMs, 3aKOHa ABOIaJipo;

. OMMCHIBATH U XapakTepu3oBaTh Tabmuunyto Qopmy Ilepuoanueckoit cucTeMsbl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TlaBHas mnoarpymma (A-Tpymma)» U «mo0odHas
noarpymnma (b-rpynna)», Mansie u 00JIbIINE TEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabmune «llepuonmnueckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHsSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsj sjipa, oOlee 4ncio
AJIEKTPOHOB U PACIIPEAEIEHUE UX TI0 HIEKTPOHHBIM CIIOSIM);

o KJIacCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEILECTBA, XUMUYECKUE
peakiuu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

. XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIACCOB, MOJATBEP)KJAasi OINHCAHUE IPHUMEpPaMH MOJIEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINI;

o MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHbIX YCIOBUSIX;

. BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTa Mo (GopMysie COEAMHEHUS, MAacCOBYIO JIOJII0 BEIECTBAa B PAacTBOpE,
IIPOBOAUTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

. IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON IEATENbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEMATH3alHI0, KIacCU(UKAIMIO, BBISIBICHUE MPUYUHHO--CIIEICTBEHHBIX
CBSI3€M — NIl MU3Yy4YEHUsS] CBOWMCTB BEUIECTB U XMMMUECKHUX PEAKIIMH, €CTECTBEHHO-HAYYHBIE METOJBI
MO3HAHUS — HAOJI0/IeHUE, U3MEpPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

. cleoBaTh MpaBUjaM TOJb30BaHUS XHUMHYECKOHM TmocyAod U  1abopaToOpHBIM
o0opy/noBaHuEM, a TaKXKe MpaBHiiaM OOpAaIlEHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU 11O
BBITIOJTHEHUIO JITAOOPATOPHBIX XMMHUYECKHUX OIBITOB IO MMOJYYEHHIO UM COOMpAHUIO Ta3000pa3HbIX
BEIIECTB (BOJAOpPOJA M KHCIOpPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEAeiIEHHOM MaccoBOH aonei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M NPOBOJUTH XUMHUYECKHE OKCIHEPUMEHTBHI  IIO



pacro3HaBaHUIO PACTBOPOB IIEJIOYECH M KHUCJIOT C MOMOIIBI0 MHANKATOPOB (JakMmyc, (peHomdranenH,
METUJIOPAHXK U JAPYTHE).

K xonmy oOyueHus B 9 Kjacce IMpeaMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XMMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJ1a, HOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKAsl PEAKLUsl, XUMHUUYECKasl CBS3b, TEILIOBOM
s¢dekr peaknuu, MOJb, MOJIAPHBIA  00BEM, PpPacTBOpP, DIEKTPOJIUTHI,  HEIJIEKTPOJIMTHI,
AJIEKTPOIUTUYECKAs AUCCOLMAINS, PEaKIIM HOHHOTO 00MEeHa, KaTaln3aTop, XAMHYECKOE PABHOBECHE,
oOpaTuMble W HEOOpAaTUMBIE PEAKIMU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTEID,
BOCCTAaHOBUTENb, OKHCIIEHUE W BOCCTAaHOBJIEHUE, AJJIOTPOINHUS, aM(POTEPHOCTh, XUMUYECKasi CBS3b
(xoBaJIeHTHAs, HOHHAs, METAJUIMYECKasi), KPUCTAJUIMYECKash PeléTKa, KOppo3usi METAIIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEaKLUH, IIpeAesIbHO gomyctuMas koHneHnTpanus [IJIK BemecTsa;

o WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSTUH U NPUMEHATH 3TU
MIOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPAILCHMUI;

o UCTIOJb30BATh XMMUYECKYI0 CHMBOJHKY JUISI COCTAaBICHHS (OPMYNT BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUI;

. ONpeNesATh BaJICHTHOCTb U CTENEHb OKUCICHUS XHMHYECKUX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, IPUHAIJIC)KHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUN
no gopmynam, BUJ XUMUYECKOU CBSA3M (KOBaJCHTHAs, HOHHAS, METAJUIMUECKas) B HEOPraHUYECKUX
COCIMHEHMAX, 3apsj HOHA IO XUMHUYeckoil (opmyne, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUN, THUI KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA,

. packpbiBaTh cmblca Ilepuoanyeckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro IOHMMaHME: OIKChIBaTh M XapaKTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB: pas3linyaTh TOHATHS «TJIaBHas moArpynma (A-rpymma)» U «mnobodyHas
noxrpynna (b-rpynmna)», mansie u 00JbIIME NEPUOJIBI, COOTHOCUTH 0003HaUEHHsI, KOTOPbIE UIMEIOTCS B
NEepUOMYECKOl TabiuIe, C YHCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj sipa, O0IIee YUCIIO AJIEKTPOHOB U paclpeiesieHne UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB JIEMEHTOB M MX COCIMHECHHI B
Ipezieax MajbIX IEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

o KJaccu(UIUpPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakiuu (MO YMCIy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo
U3MEHEHHUIO CTENEHEN OKUCIEHUS XUMUYECKUX DJIEMEHTOB);

. XapaKkTepu3oBaTh (OMHMCHIBATh) o0OmMEe U crenupuyeckue XUMHUYECKHE CBOICTBa
MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkAas OMHCAHHE MPUMEpPaMH MOJEKYJISPHBIX U HOHHBIX
YPAaBHEHU COOTBETCTBYIOUIUX XUMHUUYECKUX PEaKLINM;

o COCTaBJIATh YPABHEHUS JJIEKTPOJMTUYECKON INCCOLMALMM KUCIIOT, IIEI0YEN U CONell,
MOJIHBIE W  COKpalll€HHblE ypaBHEHUS peakuuid HMOHHOrO OOMEHa, YpaBHEHHUS pEeaKIHii,
MOATBEPKIAIOIIUX CYILIECTBOBAHUE I€HETUUECKOM CBSA3HM MEXY BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

o pacKpbIBaTh CYHIHOCTb OKHMCIUTENBHO-BOCCTAHOBUTENIBHBIX pPEAKIMM IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca ATUX peaKIuii;

o IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTH
IIPOTEKAHNUS XUMHUYECKUX PEBPAIIECHUN B PA3JINYHBIX YCIOBHUSAX;

. BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JOJTI0 XMMHUYECKOTO 3JeMeHTa 1o (GopMyle COSAMHEHHs, MAacCOBYIO JIOJIIO BEIECTBA B pPacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMHYECKOUN pEaKIny;



o COOMIOIaTh MpaBHWJIA  [OJB30BAHUS XHMHYECKOW MOCYIOoW W JabopaToOpHBIM
000pyJI0BaHUEM, a TAKXKE MpaBUiIa OOpalleHHs C BEIIECTBAMUA B COOTBETCTBHH C MHCTPYKIUSIMH T10
BBINTOJHEHUIO JTA00PATOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYCHHI0O W COOUpPAHHIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YIIIEKHUCIIOTO ra3a);

o MIPOBOJIUTh PEAKIMH, MOATBEPKIAIOIINE KaYSCTBEHHBIH COCTaB Pa3jIMUYHBIX BEIICCTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OpOMUJI-, HOIUI-, KapOoHaT-, hocdar-, cumkar-, cynbdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHSI M HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUEC B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o MPUMEHSATh OCHOBHBIC OINEPAIllMM MBICIUTEILHON JEATEILHOCTH — aHAM3 W CUHTE3,
cpaBHEHHE, 0000IIEeHHe, CHUCTEMATHU3aIMI0, BBUIIBICHUE MPUYMHHO-CICACTBEHHBIX CBS3ed — IS
W3y4YCHUSI CBOWCTB BEINECTB M XUMHUCCKHX PEAKIHi, €CTECTBCHHO-HAYYHbIC METOMIbI MO3HAHHS —
HaOJII0ICHNE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

Ne
o/ HaumeHoBaHuUe pa3aejioB U TeM MPOrPaMMBbl
KonTpoabubie IIpakTuueckue
Bcero
padoThI padoThI
Paznea 1. [lepBoHavyaibHble XUMHYECKHE TIOHATHUSA
XuMHsT — BaKHast 00JIaCTh €CTECTBO3HAHUS U
1.1 . 5 2 bu6nunoteka LIOK https://m.edsoo.ru/7f41837c
MPAKTUYECKOH JCITeTLHOCTH YeTIOBEKa
1.2 BeniecTBa 1 XuMuyeckue peakiu 15 1 bu6nmoteka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BakHeiimme npeacTaBuTe Il HEOPraHHYECKHUX BelEeCTB
2.1 Boznyx. Kucnopoa. [Tonsitie 06 okcumax 6 bu6mmoteka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.Ilonstue o Kucnorax u comusix 8 bu6nunoteka IIOK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [lonsiTHE 00 OCHOBaHUSX 5 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
2.4 . P 11 1 1 bu6mmoteka I1OK https://m.edsoo.ru/7f41837c
COCTMHEHUI
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenaesneeBa. CtpoeHue arToMoB. XUMH4YeCKasi

cBs13b. OKHCJIUTEIBHO-BOCCTAHOBHUTEIbHBIE PeaAKINT
[lepuonnueckuii 3akoH u I[lepuonnueckas
3.1 crucTemMa XuMu4deckux anemeHToB 1. U. 7 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aroma
3.2 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 1 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢



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

Hroro no pazueny 15 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KUIIACC

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NporpaMMmsl
KonTpoabubie IIpakTuuyeckue
Bcero
padoThI padoThI
Pa3znea 1. BemecTBO M XUMHYECKHEe peaKu
IT 0 i
1.1 OBTOPCHHE  JTIYDACHHE SHAHHM OCHOBHBIX 5 1 Bu6miorexa [JOK https://m.eds0o.ru/7f41a636
paszenoB Kypca 8 kiacca
O
1.2 CHOBHVHG SAROHOMCPHOCTH XHMITBOIHX 4 bubnunoreka L{OK https://m.edsoo.ru/7f41a636
peakuui
C) .
1.3 JICKTPOTHTHIACCRAR MECONHatHA 8 1 1 Bu6miorexa [JOK https://m.eds0o.ru/7f41a636
XUMUYECKHE peakllii B PacTBOPAx
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeTMHEHUSI
06
21 tHasl XapaKTepHCTHIa XHMITICCKAX 4 1 Bu6miorexa [JOK https://m.eds0o.ru/7f41a636
anemeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
24 anemeHTOB |VA-rpynmel. Yriepon u KpeMHHMA 8 1 2 bubmuoreka [{OK https://m.edsoo.ru/7f41a636

1 UX COCAUHCHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pazgen 3. MeTa/JIBI M BX COETUHEHU S

25

3.1 OO01Ke CBOMCTBA METAJIIOB 4 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
3.2 Baxkneiinme Metayuibl 1 UX COEIUHEHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
41 BemecTBa 1 MaTrepuaibl B )KU3HU YeJIOBEKa 3 bubnnorexa LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Hara JIeKTPOHHBbIE HU(POBHIE
KoanuectBo yacos u3ydyeHusi o0pa3oBaTe/IbHbIE PecypChl
Ne Tema ypoka y P Pecyp
n/n
Konrpoabnbsie IIpakruyeckue
Bcero
padoThI padoThI
1 [Ipeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTO/IaX O3HAHUS B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboTsl B 1a00paTOpUu U MPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CIIocoOBbI 1 bu6mmorexa [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 02 «P
5 cald):cfl;l/l [(IESK; ﬂnrl)v?f OeT ?)‘JIT/(I)CTIE;I ?130[:3? eeI:{I/II{eoﬁ 1 1 bubmorexa LIOK
prMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI H MOJICKYIIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u ClI0KHBIE BEIIECTBA 1 bubmorera [TOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorera [IOK
https://m.edsoo0.ru/ff0d2d50
3 .
o | memmomememsem e | B LOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHUX JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmorexa [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
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMMAYECKOT0 3JIeMEHTa B bubmuorexa [JOK
COeIMHEHNHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Moabs. MossipHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA MIPOTEKAHUSA bubnnoreka [JOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILECTB. bubnnorexka [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koiauuecTBa, Macchl BEIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d5708
K .
iy | oo sooren pew Bumorra 0K
o P » SAMCTICHI, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — YYEHBI-
1 ATET- o https://m.edsoo.ru/ffod40c4
CUCTEMaTHU3alis 3HAaHUH
20 KontponsHas pabora Nel no reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 Knc?(;()oa — DJIEMEHT U ITPOCTOE Befuy:CTBO bubmorexa HOK
’ https://m.edsoo.ru/ff0d448e
O30H
duznueckre 1 XMMUYECKHE CBOMCTBA
22 KHUCJIOpo/ia (peaKkIuyi OKUCIICHHUS, TOPEHNE) bubmorexa LJOK
’ ’ https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcHaax
s | Sisechmmomneame oo Bumorea 10K
parop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue Kucnopoaa
o4 TennoBoit 3¢ pekT XuMu4eckoil peaxium, bubnuoreka [IOK

IMOHATHUEC O TCPMOXUMHUYCCKOM YPABHCHUMH,

https://m.edsoo.ru/ff0d4790



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
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9K30- U SHAOTCPMHUUCCKHUX PCAKIUAX

TomnuBo (He(Th, Yrojib U METaH).

bubmuoreka [JOK

25 3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ff0d4cda
MPEeAOTBPALLCHUS
26 lonyenme n cobmpanc xntopora BuGmorera LIOK
« Y1 ip poad, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
97 Bonopon — 351eMeHT U IpOCTOE BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMHUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 N TAxX ¥ COMSIX bubmuoreka [JOK
OUITHE O KHcITo " https://m.eds00.ru/ff0d50d2
30 CriocoOsI MmostydeHus BOAOPOIa B bubnnoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
3L lonyuenme n cobmpane soropona BuGmorera LIOK
Y1 oip AOPOd, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
. N bubmuorexa [JOK
32 Mosnsipubiit 00b€M ra3oB. 3aK0H ABOTaIPO https://m.edsoo.ru/ff0d542e
o | Dormerem ot oo BuGorea 101
BELLECTRA Ta33 MO E16 HEBECTHOMY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
oo | Dot e o BuGorea 101
peail 3 OCHOBE 3aKOHa OBE https://m.edso0.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 o KHE CBOMCTBA BOJIBI bubmorexa LIOK
HBHHACCIHE | XUMUHCCIUE CBOUC on https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnuorexa [JOK
WHJMKATOpax https://m.edso0.ru/ff0d59e2
37 Bona xak pactBoputens. HacbimeHnHbie n bubnmoreka [JOK

HCHACBIIIICHHBIC PACTBOPEI. MaccoBas J0JIA

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PAaCTBOPE

[TpakTuyeckas pabora Ne 5 o Teme
«IIpUroToBIeHHE PACTBOPOB C

bubmuoreka [JOK

38 ONpeAeIIEHHON MacCOBOW JTOJIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBAY
39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KIacCU(PUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHCJIY:THHX OCHOBHBIX U aM()OTEPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yenue u XMMHUYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XuMHUECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
16 Conu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnunoreka [JOK
MOJIyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas paborta Ne 6. Permenne
47 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnueckas cBsI3b MEKy KilaccaMmu bu6mmorexa [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeH e U cucTeMaTHu3alus 3HaHUN bubmorexa LIOK
B H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padorta Ne3 o teme bubnmoreka [JOK

"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX

https://m.edsoo.ru/00ad9ela
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coennHeHun"

[TepBbie TOMBITKY KIaCCHPUKAITUN

bubmuoreka [JOK

51 XUMHUYECKUX 2JIEMEHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX JJIEMEHTOB
Ilepnomnueckuii 3axkoH u Ilepunoaudeckas
52 CI/I(EFCMI:B. XUMHYECKHUX 3neMeIF{)T01]: AU Eubmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepropl, TPYIIIIEI, TOATPYIIIBI bubinorexa OK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnuorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3IEKTPOHHBIX 000JI0UYEK aTOMOB
55 311TepMeHT0B Ile I/IpO nyeckoit cucremsr [. U bubmmorexa LJOK
PHOA T https://m.edsoo.ru/00adaébc
Meunneneena
XapakTepUCTUKa XUMUYECKOT0 dJIEMEHTA
P p o bubnuorexa [JOK
56 o ero noJyioxkeHuto B [lepuoanueckoit .
https://m.edsoo.ru/00ada824
cucreme JI. 1. Mengeneera
3nauenue [lepuoguyeckoro 3akoHa ass
pa3BUTHUS HAyKu U TipakTuku. /. U. bubnmnorexa [JOK
57 . :
MenneneeB — y4€HBIM, IENAror U https://m.edsoo.ru/00ada96e
rpaXxJIaHuH
DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnunoreka [JOK
58 ]
XHUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonuas xumMu4deckas CBsI3b bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUYECKAs CBI3b bubmioreka LTOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENOsIpHAs XUMUYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHsb OKACIEHUS bubumoreka LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bu6mmorexa [IOK
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https://m.edsoo.ru/00adb076

peakiuu
bubmuoreka [JOK

64 OKHCIIUTENN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK

«CtpoeHue aroma. XUMUYECKasI CBSI3bY https://m.edso00.ru/00adb486
. bubmuoreka [JOK

66 O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 https://m.eds00.ru/00adb33c
. bubmuorexa [JOK

67 O0o001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN 1 https://m.eds0o.ru/00ad9ch?
68 [Ipomexxyrounas arrecrauus. TecroBas 1 bubnuoreka [IOK

pabora https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

DJIeKTpoHHbIe U pPOBbIE

JlaTa
KoanuectBo yacoB o0pa3oBaTe/ibHbIE PeCypChl
Ne H3y4eHust
' Tema ypoka
KoHnTpoJbHbIE IIpakTuyeckue
Bcero
padoThbI padoThbI
Ilepuonuueckuii 3akoH. [leproauyueckas
1 CI/I(?TeMI; XUMHYECKHUX SHGMIZC)HT(I)IB AU 1 Bubmorexa LOK
T https://m.edsoo.ru/00adb59%
MenpeneeBa
3aKOHOMEPHOCTH B NU3MEHECHUH CBOWCTB
2 XI/IMI/I‘ICCKII?IX 3JIEMEHTOB TEPBBIX TPEX 1 buGnuorexa LIOK
p p https://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIIATypa 1 bubnuorexa [IOK
HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapr XuMu4decKkoi CBS3U U THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHast pabora Nel o reme

5) «IToBTOpeHue u yriy0neHue 3HaHui 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccuukanus XuMu4eckux peakiuii no 1 bubnmnoreka HOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKON PEAKIIUH.

7 [Tonsitue o FOMI())FCHHBIX U rete OI‘EHHLII)I( 1 bubnmorexa LIOK

p https://m.edsoo.ru/00adbe9a
peaKIusIx
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DaxTOpHl, BAUSAIOLUINE HA CKOPOCTh 1 bubmuortexa [IOK
XMMHYECKOHN PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE bubmuoteka [IOK

9 1 :
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOTUTUUECCKON TUCCOITHUAIINH. 1 bubmnoreka [IOK
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CunbHbIe U crabble HJIEKTPOIHUTHI

https://m.edsoo.ru/00adcd68

bubnunoreka LIOK

11 HoHHbIe ypaBHEHHS peaiuii https://m.edsoo.ru/00add448
XuUMHYeCKHe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE NpEACTaBICHUN 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJUTHYECKON JUCCOIHAITTT
X ecKHue 7| en eTe
13 mpercramrcuti 06 sextpoTHICCKoil BuGmorexa LIOK
pel p https://m.edso0.ru/00add8b2
IHUCCOLIAAIIAN
14 ITonsaTHE O THAPOIN3E COJICH Bubmorexa LIOK
AP https://m.edso0.ru/00add9d4
. bubnunoreka LIOK
15 O000111eHIE U CUCTEMATH3aIUs 3HAHUI https://m.eds00.ru/00addd12
[Tpaktuueckas padorta Ne 1. «Pemienue bubmmoreka [JOK
16 )
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponsHasa padora Ne2 1o Teme
17 <<9JI:;£T H(I))J}III/I;[I/IpquKTaﬂ I/ICZIO TH;VI U Bubmiorexa LIOK
p A THHATIHA https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKLIUH B pACTBOPaX»
OO6m1ast XapaKTepUCTHKA TajJOTeHOB. bubnnorexa [JOK
18 . ;
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
o | mpomonceon Coneua mens B LOK
» MOIy"deHue, https://m.eds00.ru/00ade104
MIPUMEHEHUE
20 | oot e enaten e BuGmorexa LIOK
o ¥ » M3y https://m.edsoo.ru/00ade348
CBOMCTB»
B
| P o gt o B LOK
peaxiii, a p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mrast XxapakTepucTrKa 3J1eMeHTOB VIA- bubnmnoreka [JOK
22 )
TPYIIIIbI https://m.edsoo.ru/00ade64a
23 ATIOTpOnHBIE MOIU(DUKAIINH CEPHI. bubnmoreka [JOK
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Haxoxnenue cepbl 1 €€ COEIMHEHUH B
npupojae. XMuMHYECKHUE CBOMCTBA CEpbl

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

24 CepoBojgopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802

o5 Oxcunet cepbl. CepHas KHCIOTa, (PU3HUECKUE bubnmnoreka HOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peakliny, JIexKalllle B OCHOBE

2% IIPOMBIIIJIEHHOTI'O CII0CO0a MOIy4EeHHUS bubnuorexa [IOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KalOIIEH Cpelibl COEAMHEHUSIMH CEPbI

27 Brruncienne MaccoBoi J0JIM BBEIXO0/1a bubnunoreka LIOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTKa 1eMeHToB VA-

28 r IllIIan PE%OT pacn OCTpaHEeHHE B MIPUPOJIEC Bubmiorexa LIOK

PYTHIBL. » pactipoctp ¢ B TIPHPOAC, https://m.edsoo.ru/00adeeat
¢bu3nvecKkrne 1 XUMHYECKHE CBOMCTBA

29 AMMUax, ero Gpu3nYecKue 1 XuMU4eCKHe bubmuoteka [IOK
CBOMCTBA, NIOJIy4YEHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 1o Teme

30 <<1PIOJ'I eHHe anEMI/IaKa U3yYEHHE ero bubmorexa [IOK

Iy - 1Y https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KHUC0Ta, e€ pusnueckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Vcnonp30BaHnEe HUTPATOB U COJICH aMMOHUS
B Ka4eCTBE MUHEPAJIbHBIX YIOOpPEHUH. bubmuorexa [IOK

32 . :

XHAMHUYECKOE 3arpsI3HEHUE OKPYKaroIen https://m.edsoo.ru/00adf518
Cpeabl COeTMHEHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u pochopnas
33 KI/ICJIq())TE (1)1/131/13116((1:)1(1/13) HpXI/I(I\/II/I)qech)G/Ie(b P buGmuorexa [IOK
N https://m.edsoo.ru/00adf68a
CBOMCTBa, OJTyICHHE
Hcnonp3oBanue GocaToB B KauecTBe
pocd N bubmuorexa [{OK
34 MUHEpAIbHBIX YA00peHHid. 3arps3HeHne

MIPUPOIHOM cpenbl hocdaTamMu

https://m.edsoo.ru/00adfc20
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VYriepo, pacpocTpaHeHHe B IPUPOJIC,

bu6nmoreka [IOK

35 s
(hU3UYECKHe U XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriepoza, ux GU3NYeCcKue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubmuorexa [IOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)

37 VYrosbHas KUCIOTA U €€ CoNn buGmuorexa LIOK

https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 'TII)on eHue E)IGKI/ICJIOFO rasza bubmnorexa LIOK
YHACHHE YT ; . https://m.eds00.ru/00ae027e
KadecTtBeHHas peakiys Ha KapOOHAT-UOH

39 [lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX bubmmorexa [JOK
BEILIECTBAX KAK O COCUHEHUAX yIiiepoaa https://m.edsoo.ru/00ae054e

40 KpeMmunii u ero coe fuHeHUS Bubmmorexa LIOK

P https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Pemmenue
41 3I<pcne I/IMeHTaJ'II;)HI)IX 3aj1a4 1o TemMe Bubmrorexa LIOK
P N A https://m.edso0.ru/00ae0bf2
«BaxxHeHnme HeMeTauTbl M MX COSAMHEHUS
KontponbHast pabota Ne3 o reme bubnmnoreka HOK

42 . .

«BakHelme HeMeTaJUIbl U UX COSTMHEHUSI https://m.edsoo.ru/00ae0el18
OO6mrast XxapakTepruCTUKa XUMUYECKHUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubnuoreka [{OK
CBA3b U METAJUINYECKAs] KPUCTAIUINYECKASI https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB
XUMHYECKHE CBOHCTBA METAJITIOB.

44 DIEKTPOXUMHUUECKUI P HAIPSOKEHUH Bubmnorexa HOK

P p p https://m.edso0.ru/00ae1156
METAIIJIOB
OO6mwme crmocoOb! MOTYYEHUST METaJLIOB.

45 Cnnasel. Beranciaenus no ypaBHEHUAM bu6muoreka [JOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UHU METAIIJIOB bubmuoreka [IOK
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https://m.edso0.ru/00ae1278

47 [IlemoyHbIC METAJLIBI bubmiorexa LIOK
https://m.edsoo.ru/00ael4b?2
48 OKcHABI M THAPOKCUALI HATPUS U KaIus Bubmzorexa IHOK
a AP a p https://m.edsoo.ru/00ael4b?2
49 Illenoyno3eMenbHBIE METAJLIbI — KAJIBIUN 1 bubnunorexa LIOK
MarHuu https://m.edsoo.ru/00ael15e8
50 Baxxueiinine coeqMHEHNS KaIbIIHA Bubmiorexa LIOK
& 1t https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATH3AaIU 3HAHUI
52 JKEcTkoCTh BOIBI M CIOCOOBI €€ yCTpaHSHUs Bubmiorexa LIOK
A YeIp https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme bubnuoreka [IOK
53 s . " :
JKEcTKOCTh BOABI U METO/IbI €€ YCTPaHEHUS https://m.edsoo.ru/00aelae8
. bubnuoreka [{OK
54 AJioMuHHA https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoteka [IOK
TUAPOKCHUIA https://m.edso0.ru/00aelc64
bubnmorexa LIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuipokcu sl u con xkenesa (1) u bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIU 3HAHUI
I1 6ota Ne 7. P
50 oKeHepHMCHTATHHA 3012 10 Tene BuGmiorexa [IOK
p o o https://m.edsoo.ru/00ae3de8
«BakHelIe MeTaIbl U UX COETUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
ea i, €CIIN O 3 pearcHTOB JIa
60 E36§1TI;I<2,I/IHIJ/IIP(I:0 21: I:KI;I/ITI:I IZMI:I:HB o bubmiorexa LIOK
Acp N p ) https://m.edsoo.ru/00ae1750
BrruncieHus MaccoBO 10JIM BBIXOJA
MIPOJYKTA PEaKIIuu
61 O06001IeHrEe ¥ cucTeMaTH3alus 3HaHUH
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KontponsHas pabora Ne4 o reme

62 . 1
«BaxkHele MeTasibl U UX COSIUHEHUS»
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM 1 bubnunorexa LIOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK
cpeabl https://m.edsoo0.ru/00ae4270
65 Ponp Xxumuu B pelieHnn 3K0JI0THYECKUX 1 bubnmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 O0o001IeHNEe ¥ CHCTeMAaTU3alns 3HAHUN 1 ]r?tl'/[IgsJ'I/I//Ir?wT:écsi)c])eru/ISanO d0a
67 O0o001IeHre ¥ CHCTeMAaTU3alNs 3HAHUN 1 ﬁggﬁﬁ;fg;gﬁ}é% db33c
bubmmorexa [JOK
68 Jlomyck x TUA Tecroas padota 1 https://m.edsogrUIOOad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



