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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOILIEr0 OOpa30BaHMs COCTaBICHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTelbHON IMpPOrpamMMbl
OCHOBHOTO o00mero oOpaszoBanusi, npencraBieHHabix B PI'OC OO0, a Takke Ha OCHOBE
¢benepanbHOll paboueil mporpaMmbl BOCIUTaHHS M € Y4ETOM KOHLENIUH IPENoAaBaHUs
y4eOHOro npenmera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuM Ja€T MpEICTaBICHHE O IIesAX, oOlield cTpaTeruu o0ydeHus,
BOCIIMTAHMSI M Pa3BUTHA OOy4arOUIMXCS CPEACTBAMH y4e€OHOro IpeaMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE PEIMETHOE COJIEpKAaHUE, NPelyCMaTpUBaeT paclpe/ielieHue ero mo Kjiaccam
U CTPYKTYPUpPOBaHHE II0 pa3fejiaM M TemMaM I[pOrpaMMbl IO XUMHH, OIPEAEISAET
KOJIMYECTBEHHBIE W KAYECTBCHHBIE XAPAKTEPUCTHKU COLCPKAHUSA, PEKOMEHAYEMYIO
MIOCJIEZI0BATEIBHOCTh U3YYEHMS] XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKU y4yeOHOT0 Mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeenser
BO3MOYKHOCTH TPEIMeTa U pean3allii TPeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOMW
o0pa3oBaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO oOmIero oOpa3oBaHUs, a TaKxke
TpeOOBaHMI K pe3yibTaTaM OOy4YeHHs XMMHM Ha YpPOBHE LENeH H3ydeHHs INpeaMeTra H
OCHOBHBIX BHUJIOB Yy4eOHO-IIO3HABAaTEIbHON JEATENILHOCTH OO0YYaroLIerocss IO OCBOEHUIO
y4eOHOTO CO/IepIKaHMsL.

3HaHUe XUMUU CIIY>KUT OCHOBOM /17151 (hOPMUPOBAHMS MUPOBO33pEHHs 00ydaroIerocs,
€ro MpPEeCTaBICHUN O MaTepUAILHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMBIC
XUMHUEH TpeJCTaBIeHUs] O B3aMMOIPEBPAIICHUAX SHEPrUd U 00 SBOJIIOLMU BELIECTB B
MIPUPOJE, O MYTAX PELIECHUsS INI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPDbEBOI, JHEPreTHMYECKOM, MHUIIEBOM U SKOJIOTMYECKOH Oe30macHOCTH, mpolieM
3/IpaBOOXpaHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaau3allid BO3MOXHOCTEH Ui CaMOpa3BUTHS U (opMHpOBaHUS
KYJIBTYpBI IMYHOCTH, €€ 0011el U HyHKIIMOHATIBLHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUIEHUS M TBOPUYECKHUX CIIOCOOHOCTEN
00yJaroImuxcs, HaBbIKOB UX CaMOCTOSITENIbHON yueOHO e TebHOCTH, IKCIIEpUMEHTATbHBIX
U HCCIENOBAaTEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEHEBHOHM XH3HU, TaK U B
po¢ecCUOHATILHOMN 1eATENIbHOCTH;

3HAKOMHUT CO CNEeUU(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI 11€I0CTHOTO
B3IJIa HA €OUHCTBO IIPUPOJBI M UEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTaloM B
(OpMHPOBAHUM €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00Y4arOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOIMYECKOE 0Opa3oBaHUE
o0yJaronmxcs.

JlanHble HanpaBieHUsI B 00Y4eHUH XUMUU 00€CIeunBatOTCs CIEMPUKON comep aHms
y4eOHOro IMpeaMeTa, KOTOPBIA SBISIETCS IMeJaroruvyeckd aJalTHPOBAHHBIM OTPaKECHUEM
0a30BO HAyKH XMMUU Ha ONPEJCIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OOIIeTr0 00pa3oBaHKs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCS CUCTEMBI IEPBOHAYAIIBHBIX MOHIATUH XUMHUH, OCHOB HEOPraHU4YECKONH XUMHHU
U HEKOTOPBIX OTAEIBHBIX 3HAYMMBbIX ITOHATHI OPraHUYeCKON XUMUH.

CtpykTypa copep:kaHHs POrpaMMbl IO XUMUHU CPOPMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxona K e€ uzydeHuro. ComepxaHue CKIAAbIBAETCA U3 CUCTEMBI MOHATHI O XMMHUYECKOM
AJIEMEHTE UM BEIECTBE M CUCTEMbl MOHATUNH O XMUMHUYECKOW peakuuu. OOGe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 110 IPUHLUITY [1OCJIEIOBATEIBHOTO Pa3BUTHS 3HAHUI HAa OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YY€HHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMMUH;

— YUY€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— MpeCTaBIEHUH 00 ANIEKTPOIUTHUECKON AUCCOIMAIIH BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKHU TOJYUYECHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT OJHOIO YPOBHS K JIPYrOMY,
BBITIONHSST (DYHKIIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 IPUMEHEHHUS U MOJyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOTpaMMBbl IO XMMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH HAay4YHOM KapTHUHBI MUpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBbI,
LIEHHOCTHOTO OTHOILLIEHHUs K HAy4YHOMY 3HAaHHUIO M METOJaM IO3HaHus B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPHUBIICYCHHEM 3HAHWM W3 paHee W3YYCHHBIX YYEOHBIX IMPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knaccel» U «Pu3nka. 7 Kiace.

[Ipyu u3ydyeHnn XuMuUU IPOUCXOAUT (OPMUPOBAHNE 3HAHUM OCHOB XMMHUYECKON HayKU
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUECKON JESTEIbHOCTH YEIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYphl. 3ajada Y4eOHOro MpeIMeTa COCTOUT B
(hOpMUPOBAHUM CHUCTEMBI XUMHUYECKHUX 3HAHUM — BaKHEUITUX (aKTOB, MOHITHIA, 3aKOHOB U
TEOPETHYECKUX TIOJOKEHUU, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
S3pIKa HAyKH, B MPHUOOIIEHUU K HAYYHBIM METOJIaM IO3HAHUsS MPHU U3yYEHUU BELIECTB U
XUMUYECKUX peakiuii, B (OPMUPOBAHMH W Pa3BUTHUU TO3HABATEIBHBIX YMEHHH U UX
MPUMEHEHUH B Y4eOHO-NO3HABATENBHOW M Y4eOHO-HCCIEeIOBATEIbCKONW JEeSTeNbHOCTH,
OCBOEHUU IPaBUJI O€30M1aCHOTO 0OpaIEHMsI C BELECTBAMH B IOBCEIHEBHON KU3HU.

[Ipu u3ydeHnn XMMHH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaKHOE 3HAUCHUE
npuoOpenn Takue e, Kak:

—  (dopMupoBaHHE  MHTEJUIEKTYaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIHLHOMY MPUHATHIO PEUICHHUM, CIOCOOHOMN
aIalITUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;

— HaIlpaBJIEHHOCTb OOyY€HHUsI Ha CHCTEMaTH4eCKOoe MNpUOOIeHHEe OO0ydarolmuxcs K
CaMOCTOATENIbHOM  TO3HABATENIbHOM  JESTENBHOCTH, HAyYHbIM METOJlaM  ITO3HaHWS,
(hOopMUPYIOIIUM MOTUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecreyeHne YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OIBITA
Pa3HOOOpa3HOM JEATETHHOCTH, TTIO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUOB JI€ATEIbHOCTH;

— ¢gopMupoBanue o0me QyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTHU, B
TOM 4YHCIIeé YMEHHIl OOBSCHATH M OLIEHWBATH SBIICHUS OKPYXKAIOLIETO MHUpPa, UCIOIb3YS
3HAHUS U OTIBIT, TOJIYYCHHBIC MTPU U3YYCHUU XUMHH, IPUMEHSTh UX MPU PEIICHUH MPOOJIeM B
MMOBCETHEBHOM XKU3HU U TPYJIOBOH JESITENbHOCTH;

— (dopmupoBaHue y OOydYalOIMMUXCSA TYMAaHUCTUYECKUX OTHOIICHUW, TTOHUMAHUS
[IEHHOCTH XUMUYECKUX 3HAHUU ISl BEIPAOOTKH SKOJIOTHUYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS
B OBITY U TPYJOBOU ACSATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBBSI M OKPYXKAIOIIEH
MPUPOJIHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOMUIIA U HAMIPABICHHOCTH TaJbHEUIIEro 00yIeHUSI.

Oo0111ee 4ncIo 4YacoB, OTBENEHHBIX IS U3YUEHHUS XMMHUH HAa YPOBHE OCHOBHOTO OOIIET0
oOpazoBanmsi, coctaBiseT 136 yacoB: B 8 kimacce — 68 yacoB (2 gaca B Heflen0), B 9 kiacce —
68 yacoB (2 yaca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajibHBIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Ponp XUMHM B KM3HM 4Y€JIOBEKa. XMMHUs B CUCTEME HayK. Tena u
BellecTBa. duU3nUecKre CBOMCTBA BEHIECTB. ArperarHoe cocrosinue BemiecTB. [lonsarue o
MeTOJIaX MOo3HaHus B XuMUU. YucTeie BeecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJIEKYJBl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
[IpocTsle U cinoXKHbIE BenleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aromMHas wmacca. OTHOcCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEIMHEHUU.

KommnuectBo BemecrBa. Monbs. MonsipHad macca. B3anmMocBsA3b KOJIMYECTBA, MACCHI U
qHclia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérel mo hopMyniaM XUMHUECKUX COSIMHEHU.

dusnyeckue U XUMUYECKUE SIBJICHMs. XUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHUS Macchl BellecTB. XuMHueckue ypaBHeHUs. Kiaccubukanus XuUMHUECKUX
peakuuii (CoeuHeHus1, Pa3IoKEHUs, 3aMEIICHHS, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCY/I0, MpaBUIaMH paboTHl B 1a00OpaTOPHH U MPUEMAMHU
oOparieHusi ¢ 1a6opaTopHBIM 000pYAOBaHUEM, H3yUYEHUE U ONMHUCaHHE (PU3UYECKUX CBOHCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HaOmroneHue (u3ndeckux (IUIaBJICHHUE BOCKA, TastHUE
JbJa, pacCTUpAaHUE caxapa B CTYIKEe, KUIIEHHE U KOHIACHCALUS BOJIbl) U XUMUUYECKUX (TOpEeHUe
CBEYH, IMPOKAJIMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJICHCTBHUE MeEJIa C KHUCJIOTOM) SBJICHUH,
HaONllOJIeHWe M OMNUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (paszioskeHue
caxapa, B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasjoKeHHE TUAPOKCUAA
meau (I1) mpu HarpeBaHuu, B3auMOJeCcTBHE kemne3a ¢ pacTBopoM conu menu (1), uzyuenue
CIIOCOOOB pa3/ielieHus] CMeceil: ¢ IOMOIIbI0 MarHuTa, (UIbTPOBaHHUE, BbINAPUBAHUE,
TUCTUIUIALMS, XpoMmarorpadus, NpoBelIeHUE OYUCTKH MOBAPEHHOM cosin, HaOmrofeHue U
ONMCaHUE PE3yJIbTAaTOB MPOBEACHUS OIBITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MaccChl,
co3JlaHNe MoJiesIel MOJIEKYI (IIapOCTEePKHEBBIX).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 31eMeHT U IpOCTOE BELIECTBO.
Haxoxxnenue kucinopoma B mpupose, (uU3MUEeCKHe M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunapl. Ilpumenenune xucnopoga. CrocoObl MMONydyeHUS KHCIOpoJa B
naboparopun W npombliuieHHocTH. KpyroBopor kucinopoma B mpupome. O30H —
AJUIOTPOMHASA MOUBHUKALMS KUCIOPOAA.

TemoBoit 3 ¢deKkT XUMHYECKON peakluu, TEPMOXUMHYECKHE YypaBHEHUS, JK30- U
OHAOTEPMHUUYECKHE DPEAKIUHU. TOILUIMBO: Yrojib M METaH. 3arpsi3HEHUE BO31yXa, YCHICHHE
napHUKOBOTo 3¢ deKTa, pa3pylieHrne 030HOBOTO CIIOsL.

Bonopon — anemeHT M mpocroe BeniectBo. HaxokneHue Bomopoda B IHPHUPOAE,
¢bu3nueckre 1 XUMHUYECKHe CBOMCTBA, IPUMEHEHHE, ClIOcoObI ofyuyeHusi. Kuciorsl u comu.

MossipHblii 00bEM ra30B. PacyéTbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHble u
HEHaCBILIECHHBIE PAacTBOpPHI. PacTBOpMMOCTh BeliecTB B Boje. MaccoBas J0Jisl BElLIeCTBa B
pacTBope. XuMH4YECKHe CBOMCTBA BoAbL. OCHOBaHUsA. Poib pacTBOPOB B MPUPOJE U B )KU3HU
yenoBeka. KpyroBopor Boabl B npupojie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcunpl. Kiaccuduxanus okcumos:
coneoOpasyomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) M  HECOJIeoOpasyIouue.



Homenxiarypa okcunoB. Pu3ndyecKHe M XUMHYECKHE CBOMCTBAa OKCHIOB. Ilomydyenue
OKCH/JIOB.

OcHoBanus. Knaccudukanus OCHOBaHWN: MIENOYM W HEPACTBOPUMEBIC OCHOBAHHUS.
Homenkiarypa ocHoBanuii. dusnyeckne U XUMHUYECKHE CBOKCTBA OCHOBaHUU. [lomyuenue
OCHOBaHUM.

Kucnorel. Knaccupukauuss kucnor. Homenkmarypa kucinor. @Dusumyeckue u
XMMHYECKHE cBoMcTBa KHUCIOT. Psg aktuBHOcTH MetaiuioB H. H. bekeropa. Ilonmyuenue
KHCJIOT.

Comu. Homenknarypa cosieil. @u3znueckue U XuMuieckue cBoiictpa coieit. [lonyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpPEAENICHUE COACpKAaHUS KUCIOpOJa B BO3AYyXe, IOJy4YEHHE,
coOupaHue, pacrio3HaBaHUE U M3YYECHUE CBOMCTB KHCIOPO/a, HAOIIOCHNE B3aMMOACHCTBUS
BELIECTB C KHUCIOPOJOM M YCIIOBUS BO3HHUKHOBEHHUS M MpEKpalleHusi ropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3laMM OKCHUJOB M ONHMCAHME WX CBOWCTB, IOJy4y€HHUE, cOOMpaHueE,
pacrmo3HaBaHHe U H3Y4YEHHE CBOWCTB BOAOpoAa (FOpeHHEe), B3aMMOACHCTBHE BOJOpOIA C
okcuaoM Meau (I1) (BoO3MOKHO MCIONIB30BaHUE BHUECOMATEPHANIOB), HAOIIOAEHHE 00pa3I0B
BEIIECTB KOJIMWYECTBOM | MOJb, HCCIIEJOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOU J10JEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C METAIaMU (HAaTpUEM U KaJlbIIUEM)
(BO3MOXKHO HCIIOJI30BAaHHE BHJICOMATEPUAIIOB), MUCCIEAOBAaHUE OOpa3LlOB HEOPTraHMYECKHX
BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOICHUE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PacTBOpPax
KHCJIOT W WIesoYel, u3ydenue B3ammojenctBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaUIaMU, pEeaklUHWil HeHTpalu3aluuu, IMOIYyYEeHHE HEpPacTBOPHUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOIO MeETaula JPYyruM M3 pacTBOpa COJH, pEIICHHE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxkHelme Kiaacchl HEOPraHUUECKUX COSAUHEHUIN».

IMepuoauveckuii 3axoH u Ilepuoanyeckasi cucremMa xummueckux jiementon /1. U.
MemnpeneeBa. Crtpoenue aTOMOB. Xumnueckasi CBSI3b. OxkucIuTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

[lepBble TOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX dJIeMEHTOB. [loHsATue o rpymmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METaJIJIbl, TajJOT€Hbl, WHEPTHHIC
ras3el). JJIEeMEHThI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCU/IBL.

[lepnonnueckuit 3akoH. llepuogmueckas cucrema xumMuyeckux saemeHToB [ WM.
MenpeneeBa. Kopotkonepuoanast u jumHHONepuoaHas ¢Gopmel [lepuonnyeckoil crucTeMbl
xumuueckux 3nemeHtoB JI. M. MenneneeBa. Ilepuoast u rpynmnbl. OU3WYECKUN CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI HIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Onextponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB mepBbIX 20 XHUMHUYECKHUX dJeMeHTOB I[lepuoamueckoit
cuctemsl J[. 1. Menneneena. XapakTepucThka XUMUYECKOTO 3JIEMEHTA 110 €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHWs  paJuyca  aTOMOB  XHUMHYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIIMYECKUX CBOMCTB IO IPYINaM U Mepuoam.

3nauenue Ilepuogmueckoro 3akoHa U Ilepmoguyeckoil CHUCTEMBI XUMHYECKUX
JJIEMEHTOB IS pa3BUTHsA HayKu U npakTuku. [. 1. MenneneeB — yd€HbIN U Ipak1aHNH.

Xumudeckass  cBsa3b.  KoBanmenTHas  (ToysipHas W HETOJSIPHAsl)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENIbHbIE peakuuu. [Iporecchbl
OKHUCJIEHUSI U BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKcnepumenm:

M3y4YeHHE 00paslioB BELIECTB METAJIOB M HEMETAJUIOB, B3aUMOJICHCTBIE TUIPOKCHIA
LIMHKA C PaCTBOPAMH KUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, HILTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mesicnpeomemmunie ceasu

Peanmu3anuss MexnpeaMETHBIX CBsI3€d IpU  M3YYEHUM XUMUM B 8  KJacce
OCYIIIECTBIISIETCS YePE3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK U
MOHATUH, SIBJISIOIIMXCSA CUCTEMHBIMHM JUISl OTHENbHBIX MPEIMETOB E€CTECTBEHHO--HAYYHOTO
LHKIIA.

OO01ue ecTeCTBEHHO--HAYYHbIC MOHSITHS: HAay4YHBIH (akT, TMIIOTE3a, TEOpPHUs, 3aKOH,
aHalu3, CHHTE3, KiaccuuKamusi, MEepPUOJUYHOCTb, HAOJIIOJEHHE, OKCIIEPUMEHT,
MOJIETTMPOBAHKE, U3MEPEHUE, MOJEIb, SIBJICHUE.

®usuka: Marepusi, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIBI,
PaJIMOAKTUBHOCTH, MOJICKYJIA, JICKTPUICCKUIN 3apsijl, BEIIECTBO, TEJO, 00BbEM, arperaTHOe
COCTOSIHME BEIECTBA, ra3, GU3NYECKUE BEIUYNHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, TIIAHETHI,
3BE3151, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtumpochepa, MHUHEpaIbl, TOPHBIC MOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKas peakus

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuuyeckux saemeHToB [ M.
MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U MX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM 3J1eMEeHTOB B Ileproinueckoil cucteMe u CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbI XUMHUYECKOW CBSI3U. THIIBI KPUCTALTUYECKUX PEIIETOK,
3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTANIMYECKOM PEIIETKH U BUJA XUMHYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIeCTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KjaccaM HEOPTaHWUYECKUX COCTUHEHUN, TeHEeTHYeCKas
CBSA3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanmss XMMUYECKUX peaknuii Mo pa3judyHbIM Npu3HakaMm (10 YHCIy |
COCTaBY YYaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3G (deKTy, M0 H3MEHEHHUIO
CTeNeHEeH OKUCTIEHUSI XUMUYECKUX DJIEMEHTOB, 110 00PAaTUMOCTH, 110 YUaCTHUIO KaTaau3aTopa).
DK30- ¥ SHJI0TEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPaBHEHHUS.

[TonsTre o ckopocTu XuMu4eckoi peakuuu. [lonsTue 006 06pPaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe O TOMOreHHBIX M reTeporeHHbIX peakuusx. [lonarue o
katasmse. [loHsTHe O XuMHUeckoM paBHOBecHU. DaKkTOpbl, BIUAIOIMIHME Ha CKOPOCTh
XUMHUYECKON PEAKIIUU U TIOJIOKEHUE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, AJICKTPOHHBIN OalaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIBbHOMN peaKkiuu. CocraBnenue ypaBHEHUM OKUCITUTENbHO--
BOCCTAHOBUTEIBHBIX PEAKIIMHA C UCTIOIH30BAHMEM METOIa JIEKTPOHHOTO OaaHca.

Teopus 3HEKTPOJUTUYECKONM AMCCOLMALMH. DJIEKTPOIUTBI W HEIIEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3M TUCCOITHAIIMN BEUIECTB C PA3IMYHBIMU BUJIAMH XMUMHYECKOU
cBs3u. CreneHp Auccoruanii. CHIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. Y CiIoBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJTHBIC
U COKpalll€éHHbIE MOHHBbIE ypaBHEHHUs peakuuid. CBOWCTBA KHUCIOT, OCHOBAaHUN M COJIEH B
CBETE TPEJCTABICHUN 00 DSJIEKTPOJMTUUECKOW Auccomuanui. KadecTBeHHbIE peakiuu Ha
noHsl. [lonsaTue o rugponuse coneil.



Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEJISIMM KPUCTAINIMYECKUX PELIETOK HEOPTaHWYECKUX BEUIECTB —
METAJUIOB ¥ HeMeTauioB (rpaduTa M anmasa), CIOXKHBIX BEUIECTB (XJIOpHAA HATpus),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKLMU OT BO3IACHCTBHS PA3IHYHBIX
(bakTOpOB,  HCCIIEOBAaHUE  DJICKTPONPOBOJHOCTH  pPAcTBOPOB  BEHIECTB,  Ipoliecca
JMCCOLMALMM KHUCIIOT, LIesoueil U cosiel (BO3MOXKHO MCIOJb30BaHUE BUAEO MATEpUAIIOB),
MIPOBE/ICHUE OIBITOB, MIUTIOCTPUPYIOUINX MPHU3HAKH MPOTEKAHUS PEeaKUUii HOHHOTO OOMeHa
(oOpa3oBaHMe OcajKa, BbIJCIEHHE ra3za, 0Opa30BaHHE BOJbl), ONBITOB, WUIFOCTPUPYIOLIMX
IIPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUMM (FOpeHHe, peakUuuu pasyioKeHUs,
COEAMHEHUs), paclo3HaBaHUE HEOPIaHWYECKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHBIX
peakuuil Ha HOHBI, PEIIEHUE dKCIIEPUMEHTAIIBHBIX 3a]au.

HemeTtayibl  MX coeIMHEHUSA

OOwmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHs] aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne W (pu3nyecKre CBOMCTBA MPOCTBHIX BEIIECTB — TaJOT€HOB.
XUMHUYECKUE CBOMCTBAa Ha IpuMepe Xjopa (B3aUMOEHCTBUE ¢ MeTalllaMH, HeMeTallJlaMH,
mienodyamu). Xiaopoojopoa. ConsiHas KHUCIIOTa, XUMHYECKHE CBOICTBa, IOJIy4EHUE,
nIpuMeHeHue. JlelicTBue Xjaopa M XJIOPOBOJOPOAA Ha OpraHu3M 4YelloBeKa. Bakuelmue
XJIOPUJIBI U UX HAXOXACHUE B IPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTeTeHu OKucieHus. CTpoeHne n (GU3NIECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAU(UKALIMH KMCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBosiopof, cTpoeHHe, GU3NIECKHe U XUMHUYECKHe CBOicTBAa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KMCI0Ta, (U3NYECKHUEe U XUMHUECKUE CBOICTBA
(oOmume Kak NpeacTaBUTENs Kilacca KUCIOT U crneuuduueckue). XUMUUYECKHE DPEaKIHH,
JeKallie B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOoJydyeHHus cepHOW KucioThbl. [IpuMeHenue
cepHoil kucioThl. ColM CEepHOM KHCIOTHI, KAaueCTBEHHAas peaklys Ha Cylb(aT-HOH.
HaxoxneHnue cepsl U €€ COCIMHEHUN B IPUpPOAC. XUMHUUECKOE 3arps3HEHUE OKPYXKAIOLLEH
Cpelbl COETUHEHUSIMU Ccepbl (KHCIOTHBIE 10K, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHs. A30T, pacnpocTpaHeHHe B Npupoae, (QpU3MUecKue U
XuMHueckue cpoictBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (QU3NYECKUe U
XMMHUYECKHE CBOWCTBa, MOJydeHHe M mNpuMeHeHue. ConM aMMOHMS, MX (QU3UYECKUue U
XUMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHast peakiusi Ha MOHbI aMMOHMSI. A30THast
KHCJIO0Ta, €€ MosyyeHue, (hpu3ndeckrue U XMMHUYECKHe CBOMCTBa (0OIIMe Kak MpeCcTaBUTENs
KJlacca KMCIOT U crienuguyeckue). Mcnoab3oBaHue HUTPATOB U COJiel aMMOHUS B KaUeCTBE
MUHEPAIbHBIX yI10OpeHUH. XUMHUECKOe 3arpsi3HEHUE OKpYXKarollled cpejibl COeINHEHUSIMU
azoTa (KUCJIOTHBIE JOXKIIW, 3arps3HEeHHe BO31yXa, IMOYBHI W BOA0EMOB). Docdop,
aJIoTponHble Moaupukamuu (ocdopa, ¢uznueckue M XUMHUYEcKHe cBoicTBa. OKcup
dochopa (V) u dbochopnHas kuciaora, GU3NUECKHE W XUMHUUYECKHUE CBOMCTBA, MOJyYCHHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

Obmas xapaktepuctuka 3yeMeHToB |VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble  CTENEHH  OKUCJIEHUs.  YTIJepoja,  aulIOTPONHble  MOJIU(HUKAIIH,
pacmpocTpaHeHHE B Tpupone, (puU3MUecKHe U XUMHUYECKHe CBoOMcTBa. AjcopOuus.
Kpyrosopor yriepona B mpupoje. OKcuibl yrieponaa, MX (QHU3MUECKHE M XUMHUYECKHE
CBOMCTBA, JEICTBHE Ha XUBbIE OPraHU3MBbI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTHYeCKHe
npobnemMbl, CBA3aHHbIE ¢ OkcuaoM yriepoxaa (IV), rumoresa rino6aabHOrO MOTETUICHHS
KJIUMaTa, TapHUKOBBIA HddexT. YronpHas kuciota u €€ comm, ux (U3NYECKUue |
XMMUYECKHE CBOICTBa, MoOJydeHHe M npuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-



noHbl. Vcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJIHCKOM
XO035UCTBE.

[lepBoHayaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIUHEHUSAX YTIepoaa
(MeraH, STaH, STWUJICH, alleTUJIEH, JTAHOJ, TJIMLEPUH, YKCcycHas kucinorta). [Ipuponnbie
MCTOYHUKH YTJIEBOJOPOJOB (Yroiib, MPUPOIHBINA Ta3, HE(PTh), IPOAYKTHl HX MEpepadOTKU
(6eH3uH), WX pOJb B OBITY W NPOMBINUICHHOCTH. [IOHATHE O OMOJOTMYECKH BaKHBIX
BEIIECTBAX: JKUpPaxX, OeNKax, yriaeBoJax — M UX POJHM B JKM3HM yelloBeka. MaTepualibHOE
€MHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBA, IMOJyY€HHE U NpPHUMEHEHHE.
Coenunenus kpemHus B mnpupone. OOmue mpencrtaBieHus o0 okcuae kpemuus (1V) u
KpeMHUEeBOM kuciore. CHUIUKAThl, MX HCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH.
Baxweilimme cTpouTeNbHBIE MaTepUaIbl: KepaMHUKa, CTEKIIO, IIEMEHT, OETOH, ’KeJIe300eTOH.
[IpoGnembl ©€30MacHOTO HMCHOJIB30BAaHUSL CTPOUTENBHBIX MaTEepHUaJoB B IOBCEIHEBHON
KU3HU.

Xumuueckuii 3xcnepumenm:

u3ydeHue oOpaslloB HEOPraHUYeCKHX BEIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAueCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HAONIOJACHHE NPU3HAKOB HX
MIPOTEKAHMS, OIBITHI, OTpaXKaromue (pU3NUecKue U XUMHUYECKHE CBOIMCTBA TaJOr€HOB M UX
COeMHEHMI (BO3MOKHO HCIOJb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C 00pa3lamu
XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C 00pa3liaMu Cepbl U €€ COeTUHEHUSIMU (BO3MOXKHO
UCIOJIb30BaHUE BHAEOMATEpUAIOB), HaONIOJEHHE Tpollecca OOYyIIMBaHUS caxapa IO
NEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTBI, HM3YYEHHE XMMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpPHON KUCIOTHI, MPOBEJICHHE KAYeCTBEHHOW peakIMu Ha Cylb(arT-uoH U
HaOJI0IeHNEe TIpU3HaKa e€ MPOTeKaHHs, 03HAKOMJICHHE ¢ (PM3MYECKHMMH CBOMCTBaMH a30Ta,
dochopa U uX coeaMHEHHH (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEpHAIoOB), oOpasmamu
a30THBIX U (HochHOpHBIX yAOOpeHUH, MoixydeHue, coOupaHue, pacro3HaBaHUE W H3YyUCHUE
CBOWCTB aMMMaKa, IPOBEJCHNE KAUeCTBEHHBIX pEakIMii Ha HOH aMMOHHUA U (ocdar-uoH u
M3y4€HUE MPU3HAKOB HUX IPOTEKaHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOMU
KHUCJIOTBl C MeAbl0 (BO3MOYKHO HCIIOJIb30BaHHME BUIECOMATEPHAJIIOB), M3ydeHHE Mojenen
KPUCTAINIMYECKUX PEIETOK anMmasa, rpaduta, (QymnepeHa, O3HAKOMIIEHHE C IPOLECCOM
azicopOLIMK PacTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YIJIEM M yCTPONCTBOM IPOTHBOrasa,
MoJIy4yeHue, COOMpaHue, paclio3HaBaHNuEe U U3y4YEHUE CBOICTB YIJIEKHCIIOTO rasa, IPOBeIeHUE
KayeCTBEHHBIX pEakUMid Ha KapOOHAT W CHUJIMKAT-HOHBI W M3y4YEHUE IPHU3HAKOB UX
MIPOTEKAaHUs, O3HAKOMJIEHHWE C TMPOAYKLUHEH CHJIMKATHON MPOMBIIIJICHHOCTH, pEeIIeHne
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BaykHelre HeMeTalulbl U UX COEAUHEHUS.

Metaibl M UX COeIMHEHUS

OOmiast XapakTepuCTUKAa XMMHUYECKHUX DJIEMEHTOB — METaJUIOB Ha OCHOBAaHUHU MX
nonoxeHusa B Ilepmonmueckoir cucreMe xumudeckux simeMeHToB JI. M. MenpneneeBa u
ctpoeHust aromoB. CTpoeHune MeTauioB. MerammMueckas CBsA3b M MeTaJlIM4ecKas
KPHUCTAJUIMYECKAsT PEMIETKA. DIEKTPOXUMHUUYECKUN sl HAPSDKEHUN MeTauioB. Pu3znueckue
U XUMHYECKHE cBOiicTBa MerayuioB. OOmme crnocoObl monydyeHus MeTayuioB. [loHsTue o
KOPpPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBbl (CTajb, YyTyH,
TIOPATIOMUHUMN, OpOH32a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[lenouynsle MeTaIbl: O0XKeHUE B [leproanyeckoil cucreMe XUMHUYECKUX JIEMEHTOB
JI. W. MengeneeBa, CTpO€HHME HMX aTOMOB, HaxoXJAeHHE B npupoae. Puznueckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kaius). OKCUAbI M TUAPOKCHABI HATpus U
kanus. [IpuMeHeHne mea0YHbIX METAUIOB U UX COETUHEHUI.

[IlemouyHO3EMENBHBIE METAJUIBI MATHWW M KaJdbLUM: MojokeHue B lleprommueckoin
cucreMe xumudeckux 3nemeHToB [[. . MenneneeBa, cTpoeHHE X aTOMOB, HaXOXACHHUE B



npupoje. Pusznueckue M XMMHMYECKHME CBOMCTBA MarHvs W Kaublus. Baxaenmmue
coeUHEHUs Kanblus (OKCUZ, TruApokcun, conu). JKECTKOCTh BOABI M CHOCOOBI €&
yCTpaHEHMSL.

Amomunuil: nonoxenue B Ilepuonnueckoil cucreme XxuMuueckux siemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaxokJIeHue B mnpupoje. Puznueckue U XHUMUYECKHE
CBOICTBa atoMUHUS. AM(POTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepuomnueckoil cucreme XuMu4eckux syemeHToB /[[. .
MengeneeBa, CTpO€HHE aroMma, HaxOXJeHue B mpupoje. Puznyeckue M XHUMHUUYECKHE
cBoiicTBa »xene3a. Okcuabl, rugpokcuasl U conu kenesa (I1) u xeneza (lll), ux cocras,
CBOMCTBA U ITOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C OOpa3laMH METaJUIOB M CIUIABOB, MX (PU3UYECKUMHU CBOICTBaMH,
W3Y4YEeHHE PE3yJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO MCIOJB30BaHUE BUAEOMATEPUATIOB),
0cOOEHHOCTEH B3aMMOJICHCTBHA OKCHIA KajblUsg ¥ HATPUs C BOAOH (BO3MOXHO
WCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE CBOWCTB JKECTKOM BOMABI, Ipolecca
TOpPEHMs Kelle3a B KUCIOPOJE (BO3MOYKHO MCIIOJNb30BAaHUE BUAEOMATEPUAIOB), MPU3HAKOB
MIPOTEKAHUs KAYECTBEHHBIX PEAKIMI HA MOHBI: MArHUS, KaJbLKs, AIFOMUHUS, IUHKA, XKele3a
(1) u xene3a (111), menu (1), HaOnrOIEHHME M ONMMCAHUE MPOIECCOB OKPAIIUBAHUS IJIAMEHH
MOHAMHM HaTpus, Kajdusd M Kalublus (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
ucclieIoBaHne aM(pOTEPHBIX CBOWCTB TUAPOKCH A ATTIOMUHHS U THAPOKCUA ITMHKA, PEIICHHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHelIe MeTallibl U UX COCIUHEHUS.

XuMHus U OKpy:KamoLas cpeaa

BemectBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4ejoBeka. be3omacHoe
WCIIOJIH30BAHME BEIIECTB M XUMHUECKUX peakiuid B ObITy. [lepBast moMOIIb Mpu XUMHYECKUX
0’KOrax U OTPABJICHUSIX.

XuMUYecKkoe 3arps3HEHHE OKpyKarouled cpenbl (HpenenbHas  J0mycTUMAas
KOHIIeHTpanus BemiecTs, nanee — [1/K). Pons Xxumuu B penieHuu 5K0I0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3loB MaTepUaloB (CTEKJIO, CIJIaBbl METaJIOB, IOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuwie céasu

Peanuzanusi MeXNpeAMETHbIX CBA3€dl MNpu HM3ydyeHUM XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHUM, SBJSIOMIMXCS CHUCTEMHBIMU JJIi OTAEJBbHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOT'O
LHUKIIA.

OO0mme ecTecTBEHHO-HAYYHBIC TMOHATUS: HAYYHBIM (hakT, THUMOTE3a, 3aKOH, TEOpHf,
aHamu3, CHHTE3, Kiaccu(uKauus, MEepUOJUYHOCTh, HaONIOeHHE, HIKCIEPUMEHT,
MOJIETTMPOBaHUE, HW3MEpPEeHHe, MOJeNb, SBJIEHHWE, NapHUKOBBIA 3¢ deKT, TexHoaorus,
Marepuabl.

®usuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaaNOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUM 3apsii, TPOBOJHUKH, IMOIYINPOBOJIHUKH,
TUDJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TeJl0, 00BEM, arperaTHOe COCTOSIHUE BEIlleCTBa, ras,
pacTBOp, PacTBOPUMOCTH, KPHUCTAJUTMUECKas PEIMIETKa, CIUIaBbl, (U3NYECKUE BEIMYUHBI,
€IMHUILIBI U3MEPEHHUS, KOCMUUECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocunTes, apixanue, Onocgepa, sKocucTeMa, MUHEpaIbHbIe yI00peHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeJIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpasbl, TOpHBIE TOPOIBI, IOJIE3HbIE
HCKOIaeMble, TOIIMBO, BOJHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOTI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MPOrPaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHHUsI
JIOCTUTAIOTCS B XO0J¢ OOy4YeHHS XHMHH B €IMHCTBE Yy4eOHOH W BOCIHTATEILHON
JEATEILHOCTH B COOTBETCTBHM C TPAAMIUOHHBIMH POCCHUCKUMH COIMOKYJIBTYPHBIMH H
JTYXOBHO-HPAaBCTBEHHBIMHU [[CHHOCTSIMH, NMPHHATHIMA B OOINECTBE MpaBHJIaMH W HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COLMATU3AINN
00yJaromuxcs.

JIMYHOCTHBIE PE3yNIbTAThl OTPAXKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUCHTAIIMI M PACIIMPEHUE OMbITA ISSTEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUSL:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M
HAYYHOMY HACIIC/IMIO, TIOHMMAHHS 3HAYCHUS XUMHUYECKOW HAYKH B YKM3HH COBPEMEHHOTO
0011eCcTBa, CIIOCOOHOCTH BIaACTh JOCTOBEPHOM HH(OpMALUEH O IePEeIOBBIX JOCTHKEHHUIX U
OTKPBITHSAX MUPOBOH M OT€YECTBCHHON XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IPEJICTABICHNS O COIMAIbHBIX HOPMax W MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTHBE, ~ KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOW W JPYTHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JESATEIBHOCTH MPH BBIMOJHEHUH Y4YEOHBIX, MMO3HABATEIBHBIX
3a7a4, BBIIOJHEHHH XHUMHYECKHX OKCICPUMEHTOB, CO3JaHHU y4EOHBIX IPOEKTOB,
CTpEeMJICHUS K B3aUMOIOHMMAHHIO M B3aWMOIIOMOIIM B MpoIecce O3TOW  ydeOHOMH
JESATEILHOCTH, TOTOBHOCTH OILIEHMBATh CBOE ITOBEICHHWE M TIOCTYIIKM CBOMX TOBApHIIEH C
MO3HIIUHM HPABCTBEHHBIX M MTPABOBBIX HOPM C Y4ETOM OCO3HAHUS MMOCIEICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHYECKHE TMPEACTABICHUS O BEIIECTBE W XHMHYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAYKH W COCTABISIIOIINE OCHOBY JUISI
MOHUMAHUS CYINIHOCTH HAyYHOHW KApTHHBI MHpa, TPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BHTHS IPUPOJbI, B3aMMOCBS3SIX YEIOBEKA C IMPHUPOIHON CpENoi, O
POJIM XUMHHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

[O3HaBaTEeIbHbIE MOTHBBI, HAIpPaBJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUM M0 XMMUH,
HEOOXO0MMbIE TSI OOBSCHEHHsT HAOJIIOJAEMbIX TPOIECCOB M SBJICHHUM, MO3HABATEIbHOM,
HH(GOPMAIIMOHHOW M YHMTATEIbCKOM KYJIBTYPHI, B TOM YHCIIE HAaBBHIKOB CaMOCTOSTEIILHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JMTEPATYpOM, JOCTYMHBIMH TEXHUYECKHMHU
cpencTBaMu MH()OPMAITHOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00YYEHHUIO U MMO3HAHHIO, JIF0003HATEIbHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
caM000pa30BaHMIO, IMPOCKTHOW H HCCIIEAOBATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJIIEHHOCTH M YPOBHS OOYUCHHS B TaIbHEHIIIEM;

4) popMHUPOBAHNS KYJIbTYPHI 310POBb:

OCO3HaHHE IIEHHOCTH >XM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO,
YCTAHOBKM Ha 3JI0POBBI 00pa3 »XM3HM, OCO3HAHWE IMOCIENCTBUN W HENPHUATHE BPEIHBIX
NpUBBIYEK (YIMOTPEOICHHS ANKOTO0JIs, HAPKOTHKOB, KYPEHHs), HEOOXOAUMOCTH COOJIIOICHUS
IpaBul 0E30MAaCHOCTH MPHU OOpaleHHH ¢ XUMHYECKUMH BEIECTBAMHM B OBITY M pealbHOM
KH3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:
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WHTEpPEC K TMPAKTUYECKOMY HM3yUYEHHUIO mpodecchidi U Tpyda pa3udHOro poja,
yBaXEHHE K TPYAy U pe3yibTaTaM TPYAOBOH [eATEIbHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHCHHUSI TPEIMETHBIX 3HAHWM MO0 XWMHH, OCO3HAaHHBIM BHIOOp WHAMBHUIYAILHON
TPAeKTOPUU MPOJOHKEHUS 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHemHou mnpodeccnoHaIbHON
NEeSTeIbHOCTH M Pa3BUTUSA HEOOXOAMMBIX yMEHUH, TOTOBHOCTb aJalTUPOBAThCA B
npodeccuoHabHOI cpere;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

IKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIICHHWE K TMPUPOAC KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUs, IOHUMAHUE LIEHHOCTHU 3JJ0POBOr0 M 0e30macHoro odpasa
KU3HU, OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3UYECKOMY M TIICHUXUYECKOMY
3JI0pPOBBIO, OCO3HAHHE [IEHHOCTU COOIOCHMSI MPABUII 0€30MaCHOTO MOBEACHHUS IIPU padoTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MMOJTy9aeMbIe MPH U3YYCHUU XUMUH, JUIS PEIICHUS
3a/la4y, CBS3aHHBIX C OKpYXKaIoLel MPHUPOAHON Cpemoil, s TOBBILICHUS YpPOBHS
9KOJIOTUYECKON KYJIBTYPBI, OCO3HAHUS TI100abHOTO XapaKTepa 3KOJIOTMYECKUX MPoOJieM U
MyTed UX PElIeHUS MOCPEICTBOM METOJOB XUMHUH, SKOJOTMUECKOTO MBIIUICHUS, YMEHHS
PYKOBOJICTBOBATLCSI UM B IMO3HABATEILHOM, KOMMYHUKATUBHON U COLIMAJIBHON TTPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe merampeaMeTHBIX pe3yJbTAaTOB BBLACIAIOT 3HAYUMBIC IS (POPMUPOBAHUS
MHUPOBO33pEHHUs 00IIEHAYYHbIE TTOHATUS (3aKOH, TEOPHs, IPUHIIMII, THIIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX MPEIMETOB (POPMHUPOBATH
MIPEACTABJICHUE O LIETIOCTHOW HAyYHON KapTUHE MUPA, U YHUBEPCAIbHBIC yUeOHbIC JCHCTBUA
(mo3HaBaTenbHbIe, KOMMYHUKATHBHBIC,  PETYJISTHBHBIE), KOTOpble  OOECHEUYHUBAIOT
(hopMHUpOBaHHE TOTOBHOCTH K CaMOCTOSITEILHOMY IUJITAHUPOBAHUIO U OCYIIECTBIEHUIO
y4eOHOI e TeTbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCMOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHH 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX TIOHATUN (BBIAETATh WX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JIPYTMUMU TIOHSATHSIMH), WCIONB30BaTh TIOHSTHS  JUIS
OOBSICHEHUSI OTHENbHBIX (DAaKTOB U SABIEHUH, BBIOUPATh OCHOBAHMUS U KPUTEPHUU IS
KJIaCCU(PUKAIIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUil, yCTaHABIUBATh PUUUHHO-
CIIEJICTBEHHBIC CBSA3M MEXKIYy OOBEKTaMH H3y4€HUsS, CTPOHUTHh JIOTUYECKHUE PACCYKICHUS
(MHAYKTHBHBIE, IETyKTUBHBIE, TI0 aHAJIOTHUH ), J€JIaTh BHIBOJIBI U 3aKITIOUCHNS,

yYMEHHE MIPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (TIPEeIMETHBIE U METaIlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIECIH, UCIIOJIB3YEMbIE B XUMHUHU, TTPEOOPa30BHIBATH IMIHUPOKO
MpUMEHsIeMblE B XHMHU MOJEIbHbIE TPEACTABICHUS — XWUMUYECKHH 3HaK (CHMBOJ
JJIeMeHTa), XUMHuYeckas ¢GopMmysia W ypaBHCHHE XHUMHUYECKON peakluu — TMPU PEIIeHUU
y4eOHO-TI03HABATENIBHBIX 3aj]a4, ¢ y4ETOM JITHX MOJENbHBIX MPEICTABICHUN BBIABIATH U
XapaKTEePU30BaTh CYIIECTBEHHBIC MPU3HAKA U3YIaeMBIX O0BEKTOB — XUMUYECKUX BEIECTB U
XUMHUYECKHUX PEAKINi, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICICTBEHHBIC CBSI3U
Y TIPOTUBOPEYHS B U3y4aEMBbIX MPOIECCAX U SBICHUSIX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHE UCIOJIb30BaTh TTOCTABJICHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a
TaK)K€ B KadyeCTBE OCHOBBHI Ui (DOPMHUPOBAHHSI THUIOTE3Bl MO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHUI;
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npUOOpEeTeHUE OMbITa M0 TUIAHMPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKUX
HKCIEPUMEHTOB, YMEHUE HAOIIOAATh 3a XOJ0M IPOIECcca, CaMOCTOATENIBHO IPOTHO3UPOBATh
€ro pe3ynbTaT, (OpMyIHpoBaTh OOOOLIEHHS W BBIBOABI MO pPE3yJIbTaTaM IMPOBEAEHHOTO
OIIbITA, UCCIIEOBAHUS, COCTABIIATh OTUET O NMPOJIeIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHUE BBIOMpaTh, aHAJIU3UPOBATb W HHTEPIPETUPOBATh HH(OPMALUIO Pa3IMUHBIX
BUJIOB U (hOpM NPEICTABICHHUSA, OTYIaEMYI0 M3 Pa3HBIX UCTOYHUKOB (HAyYHO-IOMYJISIPHAS
auTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble IocoOusi, pecypcel MHTepHera),
KPUTHYECKH OIICHWBATh MPOTUBOPEUMBYIO U HEOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE MPUMEHATh pa3IMyHble METOJbl M 3ampochl IpU IIOUCKE U OTOOpE
nHGOpMAllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JJI BBIIOJIHEHUS YYEOHBIX U
MO3HABATENBHBIX 337a4 ONpPEACNEHHOTO THIIA, MPHOOpPETeHHWE OmblTa B 00JACTH
HCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIaJieHHE KyJIbTypou
AKTUBHOI'O HCIIOJb30BAaHUS PAa3IMUHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BbIOMpATh
ONTUMaIbHYIO0 (popMy mpezacTaBieHuss HHGOPMALUK U WIUIIOCTPUPOBATh pellaeMble 3aJauu
HECJIO)KHBIMU CXEMaMH, IuarpaMMaMu, IpYTUMU popMaMu TpapuKi U UX KOMOWHAIHSIMU;

YMEHHUE HUCIOJIb30BaTh U aHAIM3MPOBATh B Ipoliecce y4yeOHOM M uccienoBaTeabCKon
NESTeIbHOCTH HWH(POPMALMIO O BIHUSAHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3MWCTBA H
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH PUPOJHON CPEIBL.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUA:

YMEHHUS 3a/laBaTh BOIPOCHl (B XOA€ Auaiora U (MIM) AMCKYCCHH) IO CYLIECTBY
o0cyknaeMoil TeMbl, (OPMYIHPOBATH CBOM NPEAJIOKEHHS OTHOCHTEIBHO BBITIOJTHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHMS TPEACTABIATh IOJTYYEHHBIE PE3YJIbTAaThl O3HABATEJILHON JEATEIBHOCTH B
YCTHBIX W IIHCBMEHHBIX TEKCTax; JejaTb IPE3CHTALMI0 pPE3yJIbTaTOB  BBITOJHEHUS
XUMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOTO  OMbITa, JIAOOPATOPHOW  paboThl  TO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOIO IIPOEKTA);

YMEHHSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HaBaTEIbHOU
U HUCCIIeIOBATENCKON JIEATENbHOCTH NPU PELIEHUHM BO3HUKAIOLIMX IMpPOoOJeM Ha OCHOBE
yuéra OOIMX HMHTEPECOB M COIJIACOBaHMS MO3ULMN (00CyXIeHus, OOMEH MHEHHUSIMH,
«MO3rOBBIE€ IITYPMBD», KOOPAMHALAS COBMECTHBIX IEHCTBHI, ONpPENEICHUE KPUTEPUEB IO
OLIEHKE KauecTBa BBIMOJIHEHHON pabOThI U Ipyrue).

PeryasitTuBHbIC yHHBepCaJbHbIC y4eOHbIe NelicTBUA:

YMEHHE  CaMOCTOSITEIbHO  ONpPENeNsTh L€ JIeATeNbHOCTH,  IUIAHUPOBATb,
OCYILLECTBIATh, KOHTPOJUPOBAaTH M TpPH HEOOXOJUMOCTH KOPPEKTHUPOBaTh  CBOIO
NesITeNIbHOCTh, BbIOMpaTh Haubosee >PQPEKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSATEIBHO COCTaBJIATh WIM KOPPEKTHPOBATh NPEUI0KECHHBIN
QITOPUTM JEHCTBUI IpPH BBINOJHEHUM 3aJaHUI C y4€TOM IMOJIy4€HUs HOBBIX 3HAaHUN 00
M3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE MOIYYEHHOTO
pe3ynbTaTa 3asBJIEHHOM IIeJId, YMEHHME MHCIONb30BaTh M AHAIW3UPOBATH KOHTEKCTHI,
IIpeIaraéMple B yCIIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mnpenMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBHOIO COJEpIKaHUS,
YCTAaHOBJICHHOTO JaHHOW deaepaqbHOH padouell MporpaMMOl, BBIACISIIOT: OCBOSHHBIE
o0y4aroIMMHUCS HAy4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI NEHCTBUH, crenuduueckue s
MpeIMETHON 00J1acTH «XUMUSA», BUIBI JEATEILHOCTH MO MOJYyYEHHIO HOBOT'O 3HAHHUSA, €ro
UHTEepOpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX Y4YeOHBIX M HOBBIX
CUTYaIUsX.



13

K xoHIy 00ydenus B 8 kiacce npeaMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHH: aroM, MOJIEKyJa,
XUMHUYECKUH  3JIEMEHT, IPOCTOE€ BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTENIbHAs AaTOMHas H
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MaccoBas
JIOJIS XUMUYECKOTO 3JIEMEHTa B COCAMHEHHH, MOJSPHBIA 00bEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas
peakuus, Ki1accudukaiys peakuil: peakud COeJUHEHHs, PEaKIUH Pa3IoKeHHUs,
peaKkiMM 3aMelIeHHs], peakuuu oOMeHa, 3K30- M JHJIOTEPMUYECKHE pEeaKIuH,
TerIoBoM 3 QexT peaknuu, SApPO aTroma, SJIEKTPOHHBIM CJIOH aroma, aTOMHas
opbutanp, paguyc aToMa, XHWMHUYECKas CBs3b, TMOJIAPHAS M  HENOJSpHAs
KOBAJICHTHAsI CBSA3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J10Js
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIUs1) B PACTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHI U MPUMEHATh 3TH
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

WCIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (OPMYN BEIIECTB U
YPaBHEHU XMMHYECKUX PEAKIUI;

OTpEETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, CTEIICHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, MPHUHAJJICKHOCTh BEUIECTB K
OTIpeNIeIEHHOMY KJIacCy COEOMHEHUH 1Mo (opMyrnaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh  cMmbicn  llepuonmueckoro  3akona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATh NOHUMAHUE NIEPUOJUUECKON 3aBUCMOCTH CBOMCTB XMMHUYECKUX
2JIEMEHTOB OT MX MOJIOKEHHsA B llepnoanueckoil cucreme, 3aKOHOB COXPAaHEHUS
Macchl BEIIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa
ABorazpo;

OMKCHIBATh W XapaKTepu3oBaTh TabnuuHyo ¢opmy Ileproguueckoil cucTeMsl
XUMHUYECKUX AJIEMEHTOB: pa3JIMuaTh MOHATHUS «TJaBHas moarpynna (A-rpymnmna)» u
«moboynHast moarpynmna (b-rpymma)», manble W OONBIINE MEPUOMABI, COOTHOCUTH
o0o3HaueHUs, KoTopble wuMeroTcs B Tabnune «llepuonuyeckas cuctema
xuMuyeckux anemeHToB [[. M. MenzaeneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMH
CTpPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsal sAapa, odliee 4Hcio
AJIEKTPOHOB U PACNPEACIECHUE UX 10 IIEKTPOHHBIM CIIOSM);

KJIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOpraHMYeCKHE  BEIECTBa,
XUMHUYECKHUE PeaklUy (110 YUCIy U COCTaBYy YHYAacTBYIOIIUX B PEaKLMU BEILIECTB, MO
TeIrIoBoMY 3 (eKTy);

XapaKTEepU30BaTh (OMHUCHIBATh) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, TOATBEpP)KJasi ONUCAHUWE MpPUMEPAMH MOJIEKYJISPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX ;
BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYI0O U MOJSPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa MO (opMmyse COeAUMHEHMsS, MaCCOBYIO
JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPAaBHEHUIO XUMHUYECKOM
peaxkuuu;

MIPUMEHATh OCHOBHBIE ONE€PAIlMU MBICIIUTEIbHON JeATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHME, O0000IIEeHHe, CHUCTEeMaTU3alUIo, KJIacCU(UKALMIO,  BBISBICHUE
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IIPUYMHHO--CIIEJCTBEHHBIX CBA3€M — 11 U3YYEHUs CBOWCTB BEILIECTB U
XUMHUYECKUX DPEaKLUi, eCTECTBEHHO-HAy4YHbIC METO/bI M03HaHWs — HaOJro/eHue,
U3MEpPEHUE, MOECIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBIH);

ClleIoBaTh IpaBHJaM II0JIb30BAaHUSI XUMHMUYECKOW IOoCyJod U J1ab0opaTOpHBIM
000opyZ0BaHUEM, a TAK)KE MpaBUJIaM OOpAIEHUs C BELIECTBAMU B COOTBETCTBHHU C
WHCTPYKLIMSMHU 110 BBINOJIHEHUIO JIAOOPATOPHBIX XHMMHUYECKHUX OIBITOB TI0
MOJyYEHHUI0O M COOMpPAHHIO Tra3000pa3HbIX BEIIECTB (BOJAOPOAA M KHCIOPOJA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OIPENCIEHHOW MAacCOBOM JIOJIEM pPacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh M  IPOBOAUTh XUMHUYECKHE OSKCIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB LIEJIOUEN U KUCIIOT C IIOMOILBIO MHJIUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHX U IPYTHE).

K xoHIy 00y4eHust B 9 kiacce npeMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSATHUIN: XUMHUUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, AaHWOH, MPOCTOE BEUIECTBO, CJOKHOE BEILIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHUCICHMS, XHUMHUYECKas
peaKIus, XAMUYECKast CBs3b, TEILIOBOU 3(PPEKT peaKIuu, MOJb, MOJIIPHBIA 00BEM,
pacTBOp, DIJIEKTPOJUTHI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JIUCCOLUALINS,
peakI UOHHOTO OOMEHA, KaTajau3aTtop, XMMUYECKOe paBHOBECHE, 0OpaTUMBIE U
HeoOpaTHMbIe PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, OKHCITUTED,
BOCCTAHOBUTEJb, OKHUCJICHHUE W BOCCTAHOBJIIEHHE, AUIOTPOIHUs, amM(pOTEPHOCTb,
XUMHYECKas CBs3b (KOBaJCHTHAas, HWOHHAs, METaJUIMYecKas), KpUCTaLTUYecKas
pelETKa, KOPpO3Usi METAUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOM PpEaKLHH,
npeaenbHo gqonycrtuMas konneHnTpauus 11K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUNA U MMPUMEHSATh 3TH
MOHSTHS MTPU ONMCAHUU BEIIECTB M UX PEBPALICHHUI;

UCIOJNIb30BaTh XHMUYECKYI0 CHMBOJHKY JUISl COCTaBlIeHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpPEACNSITh BAJIEHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKHUX OJJIEMEHTOB B
COEAMHEHHAX PA3TMYHOrO COCTaBa, MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEMHEHUN 1o (hopMyliaM, BUJ XMMHUECKON CBS3U (KOBaJIEHTHAs, MOHHAS,
MeTaJUTMYecKasi) B HEOPTraHWYECKHX COCAMHEHUSX, 3apsij HOHA MO0 XUMHYECKOM
dbopMyre, xapakTep Cpelbl B BOJIHBIX PAacTBOPaX HEOPTaHHMUECKHUX COEAUHEHUH,
THUN KPUCTAITMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh  cMbica  [lepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAHHE: OMUCHIBATH M XapaKTEPHU30BaTh TAOIMUYHYIO
dbopmy Ilepuogmdeckoil CUCTEMBI XMMHYECKHUX JJIEMEHTOB: pPa3iMyaTh MOHSTHS
«rnaBHas moarpynna (A-rpynmna)» u «mobounas noarpynma (b-rpymma)y, mansie u
OoJnpIlIMe  TIEPUONBI, COOTHOCHUTH OO0O3HAYEHMs, KOTOphIE HWMEITCSI B
MEePUOINYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sjpa, oOIee YuCIO SJIEKTPOHOB U
pacmpesieNieHrne uX 1Mo AIEKTPOHHBIM CIIO0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB AJIEMEHTOB U WX COEAMHEHUN B MpeaesiaXx MaJIbIX MEPHOJIOB U
[JIaBHBIX NOATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCUPUIIUPOBaTh ~ XUMHUYECKHE  DJIEMEHTHI, HEOpPTraHWYECKHE  BEIIECTBA,
XUMHUYECKHUE PEAKINH (10 YUCTY M COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerioBoMy 3¢ ¢eKTy, MO0 U3MEHEHHI0 CTENeHeH OKHCIEHUS XUMHYECKHX
AJIEMEHTOB);
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XapaKTepu30BaTh (OMHUCHIBATH) 00IIME M crenu(rUecKkrue XUMHUYECKHUE CBOHCTBA
IOPOCTBIX M CJOXHBIX  BEIIECTB, IOATBEPXKAAas ONHCAHUE MpPUMEpPaMHU
MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUIH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHIA;
COCTABIISATh YPAaBHEHUS AJIEKTPOJIUTUYECKON TUCCOIMALMU KHCIOT, LIeNoYe u
COJICH, MOJTHBIE U COKPALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO 0OMeHa, ypaBHEHUS
peakiuii, MOATBEPKAAOLUMX CYIIECTBOBAHUE TI'€HETHUECKOW CBSI3U MEXIY
BEIIECTBAMH Pa3IMYHBIX KIJIACCOB;

PacKpbIBaTh CYHIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil OCpeICTBOM
COCTaBJICHUS 3JIEKTPOHHOTIO OajlaHCca ATUX peakLuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHU XUMUYECKHUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTEJIbHYIO MOJIEKYJSIDHYI0O U MOJIADHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOI0 3JIeMeHTa IO (opMylsie COEAMHEHUS, MaCCOBYIO
JIOJTIO BEIIECTBA B PAacTBOpPE, MPOBOAMTH PACUYETHI MO YPABHEHUIO XHUMHUYECKOH
peaKuuu;

coOMoIaTh TpaBWiIa IIOJIB30BAHMS XHMHYECKOW TOCYIOH U JabopaTOpPHBIM
000pyZIOBaHUEM, a TaKXKe MpaBuiIa OOPALICHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLMSMHU 110 BBINOJHEHUIO JIAOOPAaTOPHBIX XHMHUYECKHUX OIBITOB II0
MOJTYYCHUIO U COOMPAHMIO ra3000pa3HbIX BEHIECTB (aAMMHUAKa U YIIIEKHCIIOTO Ta3a);
IPOBOJUTh PEAKLUH, HOATBEPXKIAIOIIME KAuyeCTBEHHBIM COCTaB pPa3JIMYHbIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOpUA-, OPOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cyiabdpar-, T'MIPOKCUI-UOHBI, KAaTHOHbl aMMOHHS U HOHBI
M3YyYEHHBIX METaIOB, MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpaX HEOPTaHUYECKHX
BEIIECTB;

MPUMEHSTh OCHOBHBIE ONIEPAIIH MBICIUTEIILHON JeSITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHNEe, CUCTEMATH3aIHI0, BBISIBICHUE NMPUYHMHHO-CIIEICTBEHHBIX
CBsI3el — /I M3y4eHHs] CBOMCTB BEIIECTB U XMMHYECKHX PEAKIMH, eCTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHWS — HAONIOJCHWE, W3MEpPEHHe, MOJICIMPOBAHHE,
HKCHEPUMEHT (peaJIbHbIM U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KonunuecTtBo uacoB DIIEKTPOHHBIE
No Haumenosanue
(uncpossie)
n/ pas3aciioB U TCM Bcer KonTponsx [IpakTrueck
oOpa3oBaTenbHbIE
Il pOrpaMMBI 0 ble PabOThI ue paboTsl
pecypchl

Pa3nea 1. IlepponayanbHble XHMHYECKHE MIOHATHSA

11

XUMUS — BaKHas

00J1aCThb
bu6nmoreka [JOK
€CTECTBO3HAHUS U
N 5 2 https://m.edsoo.ru/7f418
MPAKTUIECKON 37¢
JEATEIIbHOCTH

YCJIO0BCKa


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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1.2

BemecTBa u
XUMUYECKUE
peakiumn

Uroro no pazneny

15

20

bubmuoreka [JOK
https://m.edsoo.ru/7f418
37c

Pasznen 2. Baxkneiimmue NMpeaACTABUTEC/IN HEOPraHU4YE€CKUX BELICCTB

Bosnyx.
bubmuoreka [JOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f418
ITousitue 06
37c
oKCcHIaX
Bonopoa.lloustu bu6mmoreka [IOK
2.2 € 0 KACJI0Tax U 8 https://m.edsoo.ru/7f418
COJISIX 37c
Bona. PactBopsl. bubnnoreka [JOK
2.3 Ilousitue 06 5 https://m.edsoo.ru/7f418
OCHOBaHUSIX 37c
OCHOBHEBIE
CIIACCEL bu6mmoreka [JOK
2.4 11 https://m.edsoo.ru/7f418
HEOPTraHUYeCKUX 37¢
COETUHEHUN —
Hroro no paszneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XUMHYECKHUX 3J1€eMEHTOB

. . MengesieeBa. Ctpoenne atoMoB. XuMH4ecKasi cBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIC PeaKIUH

3.1

3.2

[Tepuonnueckuii
3aKOH U
[Iepnonnueckas
cucrema
XUMHUYECKUX
anemeHToB /1. 1.
Mennene-eBa.
Ctpoenue aToma

XuMuueckas
CBSA3b.
OKMCIIUTEIFHO-
BOCCTAaHOBUTEJIBH
bI€ peaKInu

Hroro no pazneny

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
37c

but6mmorekxa [IOK
https://m.edsoo.ru/7f418
37c

bubmuorexa [JOK
https://m.edsoo0.ru/7f418
37c



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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snemeHToB VIIA-

TPYIITIBIL.
T"anoredsl

bu6mmoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO
68 4 5
YACOB IIO
[MPOI'PAMME
9 KJIACC
KommuecTBo yacos DNEeKTPOHHBIE
Ne HaumenoBanue
(umudpoBrie)
n/ pa3zeyioB U TEM Bcer KonTposba [IpakTueck
o0OpasoBarebHbIC
I MIPOTPaMMBI 0 bI€ pabOTHI ne paboThl
pecypcbl
Pa3nea 1. BemecTBo U XuMH4yecKkmne peakiun
IToBTOpEHUE U
nyoneHue
YLy N bubnnoreka IIOK
3HaHUI
11 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pasnemnoB Kypca 8
KJjlacca
OcHOBHbIE
3aKOHOMEPHOCTHU bubmorexa [JOK
1.2 P 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX
o 636
peakiuit
DIEKTPONUTHYEC
Kast
HCCOLHALIS bu6mmoteka [IOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a
XUMUYECKUe
636
peakiuu B
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemerasuibl U MX cOeIMHEHU S
Oobmas
XapaKTEePUCTHKA
but6mmoreka [IOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a

636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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
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O6mas
XapaKTEePUCTUKA
XUMHYECKUX

2.2
aneMeHToB VIA-
rpynnsl. Cepa u

€€ coeIMHEHNA

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
636

Oo6mas
XapaKTepUCTHKA
XUMHYECKHX

2.3 aneMeHToB VA-
rpynimsl. A30T,
dhocdop u ux
COETUHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
636

Oomas
XapaKTEePUCTHKA
XUMHUYECKUX

24 anemMeHToB |V A-
rpyIIbL. YTIIepoa
Y KPEMHUM U UX
COCJIMHECHHUS

Hroro no pasneny

25

bubnnoreka IIOK
https://m.edsoo.ru/7f41a
636

Pazgen 3. Merauibl M UX COeTUHEHUA

OO01ue cBoiicTBa

bu6nuoreka [IOK

3.1 4 https://m.edsoo.ru/7f41a
METAJUIOB
636
Baxneiimme bu6nuoreka [IOK
3.2 METaJUIBl U UX 16 1 https://m.edsoo.ru/7f41a
COCOUHECHUS 636
Wroro mo pazneny 20

Pasznen 4. Xumus u okpyxamwomas cpeaa

BemecTtBa u bu6nuoreka [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
JKA3HH YeI0BeKa 636
Hroro no paszneny 3
but6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f4la
636
OBUIEE
- 68 4

KOJIMYECTBO



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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YACOB I10
I[TPOTPAMME

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
No KonmuectBo wacos DNEeKTPOHHBIE
) U poBbIC
n/ Tema ypoka Bce  Koutpombn — IIpaktudec
o0Opa3oBaTenbHbIC
1! o bIe pabOThl ~ KHuE PabOTHI
pecypcbl
[Ipenmer xumumu.
Posb xuMuu B )XKU3HU bubmmorexa LOK
1 https://m.edsoo.ru/ff0d
yenoBeka. Tena u
210c
BEIIECTBA
Ilonsarue o MeTomax bubmmorexa HOK
1 https://m.edsoo.ru/ff0d
MO3HAHUS B XUMUU
227e
[IpakTuueckas
pabota Ne 1
«IIpaBuna paboThl B bubnuorexa [HOK
1a00paTOPUH U 1 https://m.edsoo.ru/ff0d
npUEMBI 00paLIeHUS 23dc
¢ JJabopaTOpHBIM
000pyT0BaHUEM
YucTeie BelecTa u bubmmoteka [IOK
cmecu. CriocoOsl 1 https://m.edsoo.ru/ffod
paszaeneHus cMecen 26ca
IIpaxTHueckas
pabota Ne 2
«Pa3nenenue cMmeceit bubmorexa HOK
( 1 https://m.edsoo.ru/ff0d
Ha IpUMepe ) 28¢8
OYMCTKH TTOBAPEHHOM
COJIN)»
bu6nuoreka [IOK
ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6c
XUMHYECKue
AJIEMEHTHI. 3HAKU but6mmoreka [IOK
(cUMBOJTBI) 1 https://m.edsoo.ru/ff0d
XUMHUYECKHX 2be8
AJIEMEHTOB
[Ipocteie u cnoxHbIe 1 bubmmoreka [JOK


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

BEIECTBA https://m.edsoo.ru/ff0d
2a6c¢
AToMHO- bu6nuoreka [IOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff0d
y4YEeHHUE 2d50
3aKOH ITOCTOSIHCTBA
COCTaBa BEILECTB.
XumMmudeckas bu6nuoreka [IOK
10 dbopmyia. https://m.edsoo.ru/ff0d
BaneHTHOCTE aTOMOB 2eae
XUMHUYECKHX
2JIEMEHTOB
OTHOCHUTENbHAS
bubmnoreka IIOK
aToMHas Macca.
11 https://m.edsoo.ru/ff0d
OTHOCHUTENbHAS
323c
MOJIEKYJISIpHAsi Macca
MaccoBas mons
bubnnoreka IIOK
XHUMHUYECKOTO
12 https://m.edsoo.ru/ff0d
JJIEMEHTA B
350c
COeIMHEHU N
KoauuecTBo bu6nuoreka [IOK
13 BemrecTBa. Mouk. https://m.edsoo.ru/ff0d
MosnsipHas macca 5230
duznueckue u
XHUMUYECKHE bu6nuoreka [IOK
14 SIBIICHUSL. https://m.edsoo.ru/ff0d
Xumugeckast 37fa
peakuus
[Ipu3naku u ycnoBus
S — bubmmorexa [JOK
15 p https://m.edsoo.ru/ff0d
XUMHYECKHAX
. 3al6
peakuuit
3aKOH COXpaHEHUs
bu6nuoreka [IOK
MAaccChl BEIIECTB.
16 X https://m.edsoo.ru/ff0d
AMHAYECKHE 3bss
ypaBHEHUS =
Brruncnenus
KOJIMYECTBA, MAaCChI bu6nuoreka [IOK
17 BeIecTBa 1o https://m.edsoo.ru/ff0d
5708


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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peakuuii
Knaccudukanus
XUMHYECKHUX
. bu6nuoreka [IOK
peaKImii
18 P — https://m.edsoo.ru/ff0d
a ’ 334
pa3IoKeHMS,
3aMEIICHHS, OOMEHa)
M. B. JlomoHOCOB —
Y4EHBII-
bu6nuoreka [IOK
SHIMKJIOIEINCT.
19 OGoBmeHie i https://m.edsoo.ru/ff0d
H 40c4
CHCTeMaTH3aIUs
3HAHHUHI
KoHTposbHas padota
Nel mo Teme bubnnoreka IIOK
20 «Bemecra u 1 https://m.edsoo.ru/ff0d
XUMHYECKHE 4290
peaKuum»
Bo3nyx — cmech
rasoB. CocraB
N o bubnnoreka IIOK
21 yxa. P https://m.edsoo.ru/ffod
— DJIEMEHT U
448e
MIPOCTOE BEIIECTBO.
O30H
dusnueckue u
XUMHYECKHE
CBOMCTBA KHCIIOpOaa bubmorexa HOK
22 p https://m.edsoo.ru/ff0d
(peakuuu OKUCIIEHUS, 4614
ropenue). [lonsarue
00 okcuaax
CrniocoOsbl nonydeHus
KHCJIOPOJIa B
bu6nuoreka [IOK
naboparopuu u
23 https://m.edsoo.ru/ff0d
MPOMBIIIIJICHHOCTH. 497a
IIpumeHeHue
KHCTIOpoJia
TenoBoit a3 ekt
XHUMUYECKOU bu6nuoreka [IOK
24 peakuuu, MoHsATUE O https://m.edsoo.ru/ff0d
4790

TEPMOXUMHYECKOM
YPaBHEHHUH, IK30- U


https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
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SH/IOTEPMHUYECKUX
peaKIusIx

TommBo (HedTh,

YTOJIb U METaH). bubnmoreka [JOK
25 3arpsi3HeHUE https://m.edsoo.ru/ff0d

BO3/yXa, CIIOCOOBI 4cda

€ro IpeOTBPAIICHUS

[IpakTnueckas

paborta Ne 3 o Teme

«[lomyuenue n bubimoreka [JOK
26 cobupaHue https://m.edsoo.ru/ff0d

KUCII0pOJa, 4ae2

U3YYCHHUE €TO

CBOWCTB»

Bonopox — 3nement

u nioime BEIIECTBO. bubmorexa HOK
27 HaxorieHme 5 https://m.edsoo.ru/ff0d

4ddo

pupoJIie

duznyeckue u

XHUMUYECKHE bubnnoreka IIOK
28 CBOMCTBa BOJIOpO/IA. https://m.edsoo.ru/ff0d

[Ipumenenue 4ddo

BOJZIOpO/A

ITonsiTue o xucoTax bubmorexa [JOK
29 T comsx https://m.edsoo.ru/ffod

50d2

CniocoOsbI mony4eHus bubmmoreka [JOK
30 BOJIOpOJa B https://m.edsoo.ru/ff0d

naboparopuun 4dd0

[IpakTnueckas

paborta Ne 4 o Teme

Monyuerue u bubnmnorexka HOK
31 https://m.edsoo.ru/ff0d

cobupanue 4F42

BOJIOPOJIa, U3yUCHHE

€ro CBOMCTBY»

MounsipHblii 00bEM bubmmoreka LJOK
32 ra3zoB. 3aKOH https://m.edsoo.ru/ff0d

ABorazpo 542e

Brruucienus bu6nuoreka [IOK
33 00BEMa, KOJTUYECTBA https://m.edsoo.ru/ff0d

BEILIECTBA ra3a 1o ero 55a0


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
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HU3BECTHOMY
KOJIMYECTBY
BEIIIECTBA UJIH
00BEMY
Beruucnenus
00BEMOB Ta30B 110
bu6nmoreka [IOK
34 YPABHEHIIO pearkiiitt https://m.edsoo.ru/ffod
Ha OCHOBE 3aKOHa 5708
00BEMHEBIX
OTHOIIICHUN T'a30B
DusnuecKue u bubnuorexa [JOK
35 XUMHYECKUE https://m.edsoo.ru/ff0d
CBOMCTBA BOJIbI 587a
CocTaB OCHOBaHUM. bubnnoreka IIOK
36 ITousTue 00 https://m.edsoo.ru/ff0d
UHIMKaTOpax 59e2
Bona kak
PacTBOPHTEIIb.
HacplieHHbie u bu6moreka [IOK
37 HEHACBIIICHHBIC https://m.edsoo.ru/ff0d
pactBopbl. MaccoBas 5b40
JIOJISl BEIIIECTBA B
pactBope
IIpaxTHueckas
pabota Ne 5 o Teme
«ITpuroroBnenue
bu6nuoreka [IOK
38 P aCTBOp(,)_B © . https://m.edsoo.ru/ff0d
onpeneanHonx, Seba
MacCOBOM J10JIeH
PacTBOPEHHOTO
BEIIIECTBAY
KonTponbnas pabota
No2 110 Tene bubmmorexa [JOK
39 KHCIopox 1 https://m.edsoo.ru/ff0d
! 6342
Bonopoa. Bona»
OKcHIBI: COCTAaB, bu6nuoreka [IOK
40 KJaccupuKanus, https://m.edsoo.ru/ffod
HOMEHKJIaTypa 664e
[Tonyuyenue u bubmuoreka [JOK
41 XHUMUYCCKHE https://m.edsoo.ru/ff0d

CBOWCTBA

664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

24

KHCJIOTHBIX,
OCHOBHBIX U

aM(OTEPHBIX

OKCHJIOB

OcHOBaHUSI: COCTaB, bu6nuoreka [IOK
42 Kiaccudukanus, 1 https://m.edsoo.ru/ff0d

HOMEHKJIaTypa 67ca

[Tonyyenue n bubnmoreka [JOK
43 XHMHYECKHE 1 https://m.edsoo.ru/ff0d

CBOICTBa OCHOBaHMI 67ca

Kucnorsr: cocras, bu6nmoreka [IOK
44 Kiaccudukanus, 1 https://m.edsoo.ru/ff0d

HOMEHKJIaTypa fee2

[lonyuenue u bubnuoreka [JOK
45 XUMHYECKHE 1 https://m.edsoo.ru/ff0d

CBOMCTBA KHUCJIOT fee2

Conu (cpennue):

HOMEHKJIATypa, bubnmnoreka HOK
46 CHOCOOBI OTYyYCHHUS, 1 https://m.edsoo.ru/00a

XUMHYECKHE d9474

CBOICTBA

IIpaxTHueckas

pabota Ne 6.

Pemenne

IKCIIEPUMEHTATBHBIX bubmorexa LOK
47 1 https://m.edsoo.ru/00a

3a/1a4 10 TEME dob7c

«OCHOBHBIE KJIACCHI

HEOPTaHUYECKUX

COEIMHEHUID)

I'enermueckas cBsI3b

MEKILY Kitaccam bu6nuoreka [IOK
48 1 https://m.edsoo.ru/00a

HCOpFaHHQ?FKHX 49350

COCTMHCHU I

O0600menue u bu6nuoreka [IOK
49 CUCTEMATH3ALUS 1 https://m.edso0.ru/00a

3HaHUH d9cb2

KonTponbnas pabota

Ne3 o Teme bu6nuoreka [IOK
50 "OCHOBHBIE KJIACCHI 1 1 https://m.edsoo.ru/00a

HeopFaHI/I‘—IeCKI/IX
coequHeHuin"

d9ela


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

KJIacCU(UKALIUN
bu6nmoreka [IOK
XUMHYECKHUX
51 https://m.edso0.ru/00a
asieMeHTOB. IloHsaTHE
doffa
0 TPYIIax CXOJIHBIX
3JIEMEHTOB
Ilepuonnueckuii
3aKO0H U
Tepuomicckas bubnmoreka [IOK
52 https://m.edsoo.ru/00a
CHCTEMA XUMHYECKUX
dab2c
sneMeHToB /. W.
MenneneeBa
TTepuosi, rpymmbI bubnnoreka IIOK
53 o H’H ’ https://m.eds00.ru/00a
Py dab2c
Crpoenue aToMOB. bubnuorexa [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00a
anep. N3oTomsl da342
Crpoenue
3JIEKTPOHHBIX
000JI0YeK aTOMOB bubmuorexa [JOK
55 3JIEMEHTOB https://m.edso0.ru/00a
Ilepronnueckom da6bc
cucremsl JI. U.
Menneneena
XapakTepucruka
XUMHYECKOTO
3JIEMEHTA I10 €T0 Bubnuoteka LHOK
56 MTOJIOKEHHUIO B https://m.edso0.ru/00a
Ilepronnueckon da824
cucteme /1. 1.
Menneneena
3HaueHne
ITepnonnueckoro
3aKOHA JJIs1 Pa3BUTHS bubnuotexa [JOK
57 HAyKH U MIPaKTUKH. https://m.edsoo.ru/00a
JI. 1. MenaeneeB — da96e
Y4€HBIN, NEAAror u
rpaXIaHUH
bu6nuoreka [IOK
DIIEKTPOOTPHLIATEIb
58 https://m.edsoo.ru/00a

HOCTBh aTOMOB

daab8


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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XUMHYECKAX

DJIEMEHTOB

HMonHas xumudeckas bubmorexa HOK
59 https://m.edsoo.ru/00a

CBA3D dac34

KoBanentnas bubmuorexa [JOK
60 HoJIsIpHAs https://m.edsoo.ru/00a

XUMHUYECKASI CBA3b daab8

KoBanentnas bubmuorexa [JOK
61 HEToJIIpHast https://m.edsoo.ru/00a

XHUMHUYECKAS CBSI3b daab9

bubmuorexa [JOK
62 CreneHp OKUCICHUSI https://m.edsoo.ru/00a
dae28

OKHCIUTEIBHO- bubnnoreka IIOK
63 BOCCTAHOBUTEJILHEIE https://m.edsoo.ru/00a

peakIuu db076

OKUCITEI I bubnnoreka IIOK
64 https://m.edsoo.ru/00a

BOCCTaHOBUTEIHN db076

KontponsHast pabora

Nodk 110 Tene bu6nuoreka [IOK
65 é 1 https://m.edsoo.ru/00a

«CTpoeHue aroma. db4s6

XuUMHYeCKast CBSI3b»

0O0001eHne 1

CHCTEMAaTH3allHs bu6nuoreka [IOK
66 3HAHUH 110 https://m.edsoo.ru/00a

teme"CtpoeHue db33c

atoma'.

0O00011eHue "

CHCTEMAaTH3allHs bu6nuoreka [IOK
67 3HAHUH 110 https://m.edsoo.ru/00a

Teme'" THUNEI d9ch2

XUMHUYECKOU CBIA3U"

0O00011eHne 1

CUCTEMATH3ALUS

3HAaHUH IO bu6nuoreka [IOK
68 teMe"CreneHn https://m.edsoo.ru/ff0d

okucienusa", " 61c6

OKUCIUTENBHO -

BOCCTAHOBUTCIILHBIC


https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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peakuun"
OBILIEE KOJIMYECTBO
YACOB I10
ITPOT'PAMME
9 KJIACC
No
1/ Tema ypoxka
i
[Tepuoauueckuit
3aKOH.
[Tepnonuueckas

CHCTEMa XMMHYECKUX
anemenTtoB [l. U.
Menneneena

3aKOHOMEPHOCTH B
W3MEHEHHH CBOWMCTB
XAMHYECKHUX
9JIEMEHTOB TIEPBBIX
TPEX NEPUOI0B
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEILIECTB

Bunpl xumnueckoi
CBSI3U U TUIIBI
KPUCTAJIINYECKUX
peETOK

KonrponsHas pabora
Nel o teme
«IoBTOpeHue u
yri1yOneHre 3HaHu|
OCHOBHBIX Pa3/IEeJIOB
Kypca 8 kiacca»

Knaccudukanus
XUMHUYECKHX
peaxkuuii 1o
pa3IHIHBIM
pU3HAKaM

68 4 4
KonnuectBo yacos
Bce  Konrpomsn  IIpaxtuuec
ro pIe padOTBl =~ KHE paboThI
1
1
1
1
1 1
1

DJIEKTPOHHBIE
nuudpoBbie
o0Opa3oBaTeNbHbIC

pecypcsl

bubnnoreka IIOK
https://m.edsoo.ru/00a
db59e

bubnnoreka IIOK
https://m.edsoo.ru/00a
db6b6

bubmmoteka [IOK
https://m.edsoo.ru/00a
db7e2

bubmmoteka [IOK
https://m.edsoo.ru/00a
dbac6

but6mmoreka [IOK
https://m.edsoo.ru/00a
dbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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[TonsiTHE O CKOPOCTH
XAMHYECKON
peakuuu. [Tonstue o

bu6nmoreka [IOK

7 https://m.edsoo.ru/00a
TOMOT'CHHEIX U dbe9a
reTepPOreHHBIX
peakusx
Ilonsatue o
XHMUYCCKOM
PaBHOBECHH.
®DakTopsl,

BIIMSIIONIYE Ha bubnnoreka IIOK

8 CKOPOCTH https://m.edsoo.ru/00a
XUMHUYECKOMH dc28c
peaKkuu u
MTOJI0KCHUE
XUMHYECKOTO
paBHOBeECHS
OKHCIUTEIBHO- bubnnoreka IIOK

9 BOCCTaHOBUTEIIbHEIC https://m.edsoo.ru/00a
peakuun dcade
Teopus
3JIEKTPOJINTUYECKON bubnmnorexka HOK

10 JIUCCOLIMAIIHH. https://m.edsoo.ru/00a
CuibHbIE U clabble dcd68
AIEKTPOIIUTHI
HonHbIe ypaBHEHUS bubmorexa LOK

11 . https://m.edsoo.ru/00a
peakiuin dd448
XuMHu4deckue
CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE bubmmorexa HOK

12 . https://m.edsoo.ru/00a
MpeJICTaBICHH 00 4d5ds
ANEKTPOJIUTUYECKON
JIUCCOLMAIAN
XUMUYECKHUE
CBOICTBA COJIei B BuGmorexa LOK

13 cBeTe . https://m.edsoo.ru/00a
MpeJICTaBICHHA 00 4dsb2
ANEKTPOJIUTUYECKON
JIACCOINAITAN

14 HoHstie o bubmuorexa [JOK

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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TUJIPOJIU3E COJEH

O060061EeHNE U

dd9d4
bu6nuoreka [IOK

15 CHCTEMAaTH3alHs https://m.edsoo.ru/00a
3HAHUU dddi12
[IpakTnueckas
pabota Ne 1. bubnnoreka HOK

16 «Pemmenne https://m.edsoo0.ru/00a
AKCTICPUMECHTAIBHBIX ddbfa
3a71a4»

KontponsHas padora
Ne2 o Teme
«ONEeKTPOIUTUYECKA bubnuorexa [HOK

17 s TUCCOLIMALIHSL. 1 https://m.edsoo.ru/00a
XUMUUECKHUE ddecO
peaKkIuu B
pacTBopax»

Oouas
XapaKTEePUCTHKA

bubnnoreka IIOK
rajoreHoB.

18 https://m.edsoo.ru/00a
XUMHYECKHE

. ddfe2
CBOICTBa Ha
npuMepe XJopa
XJI0pOBOAOPOA.
CongHas KucJoTa,
N HMIHECKIE bubmmoteka [IOK

19 . https://m.edsoo.ru/00a
CBOICTBA, de104
MOJTy4YeHHE,

MIPUMEHEHUE

IIpaxTHueckas

pabota Ne 2 o Teme

Tlomvaenme bu6mmoreka [IOK

20 yqu https://m.edsoo.ru/00a

COJITHOHM KHCJIOTHI,

N de348
n3ydeHue eé
CBOMCTB»
Breraucnenus mo
YpaBHEHUSAM

bu6nuoreka [IOK

XUMHUYECKHUX

21 N https://m.edsoo.ru/00a
peaKIui, eciii OauH de4ss
W3 peareHTOB JIaH B
HU30BITKE

22 OOmas but6mmorekxa [IOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

30

XapaKTEePUCTHKA
snemeHToB VIA-
TpyIIIbI

AunnoTponHbie
MOJIU(PUKAIIIH CEPBI.

https://m.edsoo.ru/00a
de64a

Haxosxnenue cepsl u bubmuorexa [JOK
23 eé coeqUHEHUN B https://m.edsoo.ru/00a
pUpoJe. de64a
XUMHYECKHE
CBOICTBA CEpbI
CepoBogopon,
CTpOEHHUE, bubnuoreka [JOK
24 ¢duznueckue u https://m.edsoo.ru/00a
XHUMHUYECKHE de802
CBOMCTBaA
Oxcuppl cepsl.
CepHas Kuciora,
(usuueckie i bubmuorexa [JOK
25 https://m.edso0.ru/00a
XUMHNYCCKHUC
. dea28
CBOICTBA,
MIPUMEHEHHUE
XUMHYECKHE
peaKInu, JIeXxKaniiue B
OCHOBE
HpOMI)IHIJ'ICHHOFO
crioco0a MoTy4eHus bubmorexa HOK
26 . https://m.edsoo.ru/00a
CEPHOI KUCIOTHI.
dec8a
XHUMHYECKOE
3arpsi3HeHue
OKPYKaIOIIE Cpebl
COCTUHEHUSIMU CEPBI
Brruncnenune
MAaCCOBOIL JIOH but6mmoreka [IOK
27 BEIXOA THOLVKTa https://m.edsoo.ru/00a
/la HPOALYK dec8a
peakuu
Oomras
XapaKTepUCTHKA
but6mmoreka [IOK
21eMeHTOB VA-
28 https://m.edsoo.ru/00a

rpynmsl. A30T,
pacnpoCTpaHEHUE B
IPUpOJE,

deeab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

31

buzndeckue u
XUMHUYECKHE
CBOMCTBA

AMMuax, ero

buznueckue u bubnmoreka [JOK
29 XUMUYECKHE 1 https://m.edsoo.ru/00a
CBOMCTBA, MOJIyYCHUE df004
Y TIPUMEHEHUE
[IpakTnueckas
pabota Ne 3 o Teme bubnmoreka [JOK
30 «[Tonyuyenue 1 https://m.edsoo.ru/00a
aMMHaKa, U3y4eHHe df180
€ro CBOMCTBY»
A3oTHas Kucjora, eé
(usmaccKue u bubnnoreka IIOK
31 IMITCCKIC 1 https://m.edsoo.ru/00a
3 df306
CBOICTBa
Hcnonw3oBanue
HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
MUHEPATIbHBIX bubnuoreka [JOK
32 yIoOpeHui. 1 https://m.edsoo.ru/00a
XUMHYECKOe df518
3arpsi3HEHUE
OKPYKaIOIIE cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua
ocdopa (V) u
iociogmfﬂ 1)<ch0Ta, bubmorexa [JOK
33 1 https://m.edsoo.ru/00a
buznueckue u df68a
XUMHUYECKHE
CBOIICTBa, MOJIy4YCHUE
Ucnonp3oBanne
docdaroB B kKauecTBe
MUHEpaIbHBIX bubmuoreka [JOK
34 yoOpeHuit. 1 https://m.edsoo.ru/00a
3arpsi3HeHHEe dfc20
MIPUPOIHON cpebl
dbocdaramu
35 Yraepon, 1 bubnuotexa [JOK

pacrpocTpaHEHHE B

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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MIPUPOJIE, dfd9c
dusuueckue u
XUMUYECKHE
CBOMCTBA
Okcunpl yraeposa,
X QU3HYECKHE U
XUMUYECKHE
CBOMCTBA. bubmuorexa [JOK
36 DKOJOTUYECKUE https://m.edsoo.ru/00a
poOJIeMBlI, dfebe
CBSI3aHHBIE C
OKCHJIOM yTJIepoJa
(V)
YronbHast KUCIOTA U bubmmorexa HOK
37 . https://m.edsoo.ru/00ae
eé conu 006¢
[IpakTnueckas
paborta Ne 4 o Teme
"TTonryuenue bubnuoreka [JOK
38 YIIICKUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauecTBeHnHas 027e
peaxius Ha
KapOoHaT-HoH"
ITepBoHavanbHbBIE
MTOHATHS 00
OPraAHHYCCKIIX bubmmoteka [IOK
39 BEIIECTRAX KAK O https://m.edsoo.ru/00ae
054e
COETMHEHUSIX
yriepoja
KpeMuuit 1 ero bubmmoteka [IOK
40 COTHHCHS https://m.edsoo.ru/00ae
080a
IIpakTHueckas
pabota Ne 5.
Pemienue
AKCIIEPUMEHTATIBHBIX bubmorexa HOK
41 Ja784 110 TeME https://m.edsoo.ru/00ae
0bf2
«Baxueite
HEMEeTaJUTbl U UX
COCTMHECHUS
42 KonTponsHas padora 1 bu6muoreka [JOK

Ne3 o Teme

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

«Baxueiiniue
HEMETAILIBI M UX

COCTUHEHHUS»
OOmas
XapaKTEePUCTHKA
XUMHUYECKHX
3JIEMEHTOB —
METaJIJIOB.
Merannuueckas bubmorexa HOK
43 https://m.edsoo.ru/00ae
CBSI3b U 103e
MeTayuTnIecKas
KpUCTAJUTMYECKas
peméTka.
dusnueckue
CBOMCTBA METAJIIOB
XHUMHYECKHUE
CBOMCTBa METAJIOB. bubnnoreka IIOK
44 DIIEKTPOXUMUYECKUI https://m.edsoo.ru/00ae
P HAIIPSHKEHUH 1156
METAaJIJIOB
O6111re crmocoobl
MOJYYeHUS
MeTaiyioB. CIijiaBbl.
Beruucnenus no bubmmoteka [IOK
45 yYpaBHEHUSAM https://m.edsoo.ru/00ae
XUMHYICCKHUX 1156
pEaKLHnii, €CIIN OJIUH
U3 pEearcHTOB
COJIEPKUT IPUMECH
ITonsTHE O KOppO3UU bubmorexa LOK
46 https://m.edsoo.ru/00ae
METAJIJIOB 1278
bu6nuoreka [IOK
47 [Ilenounbie MEeTaATIBI https://m.edsoo.ru/00ae
14b2
Oxcunael u but6mmoreka [IOK
48 TUAPOKCUABI HATPUS https://m.edsoo.ru/00ae
U Kanus 14b2
[[lemounO3emMenbHBIC bubnmoreka [JOK
49 METaJIbl — KaIbI[UHM https://m.edsoo.ru/00ae

U MarHui

15e8


https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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Baskieiime bu6nmoreka [IOK
50 https://m.edsoo.ru/00ae
COCAUHCHUS KaJbIUs 1508
0O0001EeHue 1
51 CHCTEeMaTH3aIlns
3HaHUHI
JKéctkocTh BOBI U bubimoreka [JOK
52 CITOCOOBI €€ https://m.edsoo.ru/00ae
yCTpaHEHHs 1886
[IpakTnueckas
pabota Ne 6 o Teme bubnmnoreka HOK
53 "YKEcTKOCTh BOABI U https://m.edsoo.ru/00ae
METOBI €€ 1ae8
ycTpaHneHus"
bubnnoreka IIOK
54 AmroMuHUT https://m.edsoo.ru/00ae
1cb4
AmdorepHbie bubnuoreka [JOK
95 CBOMCTBA OKCHA U https://m.edsoo.ru/00ae
rugpokcuga 1c64
bubmuorexa [JOK
56 Keneszo https://m.edsoo.ru/00ae
1d86
Oxcupsl,
TUAPOKCHUIBI U COJIU bubmmorexa HOK
57 xenesa (1) 1 xenesa https://m.edsoo.ru/00ae
35e6
D)
0O00011eHnEe U
58 CHCTEMAaTHU3alHs
3HAHUH
[IpakTnueckas
pabota Ne 7.
Pemenne
HKCIIEPUMEHTAIIbHBIX bubmmorexa TIOK
59 Ja784 110 TeME https://m.edsoo.ru/00ae
3de8
«Baxuneimiie
METAaJLJIbI ¥ UX
COCIUHCHHS
Beruucnenus no but6mmoreka [IOK
60 YPaBHEHUSM https://m.edsoo.ru/00ae

XUMHUYCCKUX

1750


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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peakui, eciii OauH
U3 peareHTOB JIaH B
HU30BITKE WIIH
COJICPKUT IPUMECH.
Breraucnenus
MAaCCOBOH JI0JIU
BBIXOJ1a IIPOJIYKTA
peaKkuuu

O060061EHNE U

61 CUCTEMATH3ALUS
3HAHUU
KontponsHas pabora
Ned o Teme
62 «Baxuetimnme 1
METAJUIBI U UX
COEINHEHUS
BemecTBa u
MaTepHaibl B bubmuorexa [JOK
63 HOBCEIHCRHOG https://m.edsoo.ru/00ae
8 350
JKU3HU YeJ0BeKa
XuMHudeckoe bu6nuoreka [IOK
64 3arpsi3HEHUE https://m.edsoo.ru/00ae
OKPYKaIOIEH Cpebl 4270
Poip xumuu B
bubmmoteka [IOK
pelieHun
65 S https://m.edsoo.ru/00ae
3 4270
npoOemM
O06o061IEHNE U
CHUCTEMATHU3ALUS
3HaHUH 110
TeMe" DIEeKTPOIUTHY bubmorexa [JOK
66 " https://m.edsoo.ru/00ae
ecKasl Juccoruanus’”,
0dOa
"T'maponns",
"Peakniuu HOHHOTO
oOmMmeHna"
0O00011eHne n
bu6nuoreka [IOK
CUCTEMATH3ALUS
67 SHAHIH IO https://m.edsoo.ru/00a
db33c
teme'"HemeTaminr"
68 O06o06mIcH e U bu6nuoreka [IOK

cuCTeMaTu3anusa

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



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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3HAHWUH 10 TEME d9cb2
"Merasuter"

OBIIEE KOJIMYECTBO
YACOB I10 68 4 7
I[TPOTPAMME

YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOILIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
o Xumus, 8 xiacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnaakos C.A., AKnnoHepHOe
obmectBo «M3marenscTBO «IIpocBemieHme»
o  Xumus, 9 xnacc/ I'abpuensin O.C., OctpoymoB WU.I'., Cnaakos C.A., AkunoHepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Y4eOnuk xumun 8 kiace, 9 kmace «M3ngarensctBo «IIpocBemnieHmes
Hacronbnas kaura yunrenst xumun «M3natensctBo «/Ipoday.
Xumus 8 kmace Pabouas rerpagp O. C .I'abpuensH, A. B. Smrykosa
Xumus 9 knacc Pabouas rerpaap O.C.I'abpuensn, A.B Surykosa
Kypnan «XuMus U KU3HbY

XuMHu4uecKasi SJHUUKIONEANs «ABaHTa-TLIIOC

XuMHUecKui sHIuKIoneanueckuii cinosapp, N.JI. Knynsan, Mockaa.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka [IOK


https://m.edsoo.ru/00ad9cb2
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