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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1Mo XMMHUH Ha YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs COCTaBJIeHA HAa OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl OCHOBHOI'O
obmero oOpazoBanus, npeacraBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE GeaepalbHON
paboueli mporpaMMbl BOCTIUTAHHUS M C YYETOM KOHIEMIIMU IPETOIaBaHusl y4eOHOro TpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepanmu.

[TporpaMma no xumuu Ja€T Npe/CTaBICHHUE O LENAX, O0IIel cTpaTeruu o0y4eHus, BOCITUTaHUS
U pa3BUTHA OOYy4aIOIIUXCS CPEICTBAaMU y4eOHOro IpeIMeTa, YCTaHaBJIMBAET 005f3aTeIbHOE
IPEIMETHOE  COAEpXKAaHME, IPEeNyCMaTpuUBAaeT paclpelesieHue €ero Mo  KilaccaM |
CTPYKTYypHUPOBaHHUE IO pa3fesiaM U TeMaM MPOTrPaMMBbl IO XUMHUH, OTIPEIENISIeT KOITNIeCTBEHHBIC
M KAueCTBEHHBIE XapaKTEPUCTUKU COJECPKAHUS, PEKOMEHIYEeMYI0 TOCIEI0BATEIbHOCTD
U3YYECHHS XUMUHU C y4ETOM MEXIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOro
IpoLecca, BO3pacTHBIX OCOOEHHOCTEHN 00ydaroImuXxcsi, ONpeAeiieT BO3MOKHOCTU MpeaMeTa JJIs
peanuzanuu TpeOOBaHUI K pe3ybTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 0011er0 00pa3oBaHus, a TaKKe TpeOOBaHU K pe3ysbTaTaM 00yUeHHs] XUMHUU
HAa YypOBHE 1eJell u3y4YeHHs NpeaMeTa W OCHOBHBIX BHIOB YueOHO-TIO3HAaBaTEIbHOU
JEeSATENBHOCTH 00YYaroIIerocst 10 OCBOECHHUIO Y4EOHOT O COJIepIKaHusl.

3HaHUEe XMMHUHU CIYXKUT OCHOBOM i1 (pOPMHUPOBAHUS MHUPOBO33PEHHUS OOYYaIOIIErocs, €ro
IPECTAaBICHUNA O MaTEepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPalOT GOPMHUPYEMbIE XUMHEN
IPEJCTABICHHS O B3aMMONPEBPALLICHUAX SHEPTUU U 00 3BOJIIOLMH BEIIECTB B MPUPOJE, O MyTIX
pemeHust TI00aNBHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEUECTBA — CHIPHEBOH,
HHEPTeTUUECKO, MUILEBOM U 3KOJIOTMYECKOH 0€30IacHOCTH, POOIIeM 31paBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET pealin3allii BO3MOXHOCTEH MJIsi CaMOpa3BUTUSL U (OPMHUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATILHON ITPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHME MBIIUIEHUS M TBOPUECKHX CIOCOOHOCTEH OO0y4arouuxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHOM  yu4eOHOH  JEesTeNbHOCTH,  SKCIEPHUMEHTAJIBHBIX U
UCCIIeIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HM, Tak H B
npogecCUOHAIBHOMN 1A TEIbHOCTH;

3HAaKOMHUT CO CHGI_[I/I(i)I/IKOI\/JI HAay4YHOT'O MBIIUJICHUS, 3aKJIaAbIBACT OCHOBBI LICJIOCTHOI'O B3IJIdAa Ha
CAUHCTBO MPUPOAbI W YCJIOBCKA, MABJIACTCA OTBCTCTBCHHBIM JTallOM B (1)OpMI/Ip0BaHI/II/I
CCTeCTBeHHO'Hay‘IHOﬁ rpaMOTHOCTH O6y‘{aIOH_[I/IXCH;

crocoOcTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSAM, K
HpUpOE, K YeJIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJOIHYECKOe 00pa30BaHUE 00yUaIOIIUXCS.

JlanHble HampaBieHHs B OOYyYEHHH XHMHHM OOECHeuYMBAIOTCS CHEHU(PHUKON coaep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIH SBISETCS TENAarorndecKd aJalTHPOBAHHBIM  OTPAKCHHEM
0a30BO HAyKH XMMHUHU Ha OINPENEIEHHOM 3Talle €€ pa3BUTHSL.



Kypc xumMuum Ha ypoBHE OCHOBHOTO oOmIero oOpa3oBaHUS OpPUEHTHPOBAH HA OCBOCHHUE
00yYaIOIMMHUCS CUCTEMBI TIEPBOHAYAJIBHBIX MMOHATUA XUMHUHU, OCHOB HEOPTAaHMYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MIOHATHI OPTaHUYECKON XUMUH.

CtpykTypa cofepkaHusi IpOrpaMMBbl 10 XUMHH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOTO IOJIX0/a
K €€ m3yuenuto. CozneprkaHue CKIAAbIBAE€TCS U3 CUCTEMBI MOHATHI O XUMUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBI MOHATUH O XUMHUYECKOW peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 NMPUHIUITY NOCIEA0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUECKHX
MIpEeACTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;
— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;
— y‘-IeHI/ISI [0) CTpOGHI/II/I aToMa u XPIMPI‘-IGCKOFI CBA3HU,

— TIPEICTABICHUI 00 JICKTPOIUTHYECCKOMN TUCCOIMAIN BEIIECTB B paCTBOpax.

TeOpeTI/I‘-IGCKI/Ie S3HAaHUA pacCcCMATpUBAOTCA Ha OCHOBC OMIMPHUYCCKU TIOJTYYCHHBIX U
OCMBICJICHHBIX (baKTOB, Pa3sBUBAOTCA MOCJIICAOBATCIIBHO OT OJHOIO YPOBHA K Jpyromy,
BBITIOJIHAA (bYHKHI/II/I 00BSICHEHHUA U IMPOTHO3UPOBAHHA CBOﬁCTB, CTPOCHHUA H BO3MOKHOCTEH
MPAKTUYCCKOro NpUMCHCHHA U MMOJIYUCHUA N3YUACMbIX BECIICCTB.

OcBoeHHe MporpamMmbl IO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPEICTABICHHS O XUMHUECKON
COCTaBJIAIOIIECH HAay4YHOM KAPTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPUPOAbI, LIEHHOCTHOI'O
OTHOIIICHUS K Hay‘-IHOMy 3HAHUKO U METOAaM ITO3HAHUSA B HaYKe. I/IsyquHe XUMHUHAN HpOI/ICXOJII/IT
C TNPHUBJICUYEHUEM 3HAHUN M3 paHEEe M3YyYEHHBIX y4EOHBIX MpeaMeToB: «OKpyKaroumil Mup»,
«bnonorus. 57 knaccel» U «Pu3uKa. 7 Kiraccy.

[Ipy M3yyeHUM XUMUU TPOUCXOAUT (POPMHUPOBAHME 3HAHUH OCHOB XMMMUYECKOM HAyKH Kak
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON NEATEILHOCTH YEJIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI. 3aJada y4eOHOro mpenMeTa COCTOUT B (hOPMUPOBAHHUU
CUCTEMbl XUMHUYECKUX 3HAHUNH — BaXHEMIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX
HOJIOKEHUH, JTOCTYMHbIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, sA3blka HayKH, B
NpUOOLIEHNN K HAyYHBIM METOJaM MO3HaHMS [IPHU N3YUYE€HUH BEIIECTB U XUMUYECKUX PEaKIHii, B
(GOpMHpPOBAaHMM W pPa3BUTHM TIO3HABATEIbHBIX YMEHMH W WX NPUMEHEHHH B Yy4eOHO-
MO3HABATEJILHOM U yu4eOHO-HCCIIEeI0BATENBCKOM 1eATEIbHOCTH, OCBOCHUH TPaBUII O€3011acHOTO
oOpalleHHs ¢ BeleCTBAMU B TIOBCEAHEBHOM KHU3HH.

[lpy wu3yd4yeHWH XUMHHM Ha YPOBHE OCHOBHOTO OOINEro 0O0pa3oBaHHs BAXKHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (opmupoBaHHE WHTEIIEKTYyallbHO pPa3BUTONW JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJAHUYECTBY, CAMOCTOSITEJIbHOMY TMPHUHSATHUIO PEIIEHUH, CIMOCOOHOW adanTHpPOBATHCI K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOY4YeHHs Ha CHCTEMaTHYeCKOe TNPHOOIIEHHE OO0ydJarmmxcs K
CaMOCTOSATEIILHON O3HaBaTeIbHOMI ACATCIBPHOCTH, HAay4YHBIM METOdaM IIO3HAHUA,
(bOpMUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUU;



— o0ecrieueHUE YCIOBUHM, CHOCOOCTBYIOIIUX MPUOOPETECHUIO OOYYalOUIMMHCS — OTbITa
pa3HOOOpa3HOMN NEeATeNTbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JIEATEIIHOCTH;

— (popmupoBanue 001l HyHKIIMOHATHLHON U €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE
YMGHI/II\/JI O6T)$[CH$ITI) U OLCHHUBATH ABJICHUA OKPYXAIOMIECITO MHpPA, HUCIIOJb3ySA 3HAHUA U OIIBbIT,
NOJyYCHHBIE TIPU U3YyYEHHHM XMMUH, MPUMEHATh MX NPH PEIICHUH MPOoOJieM B MOBCEIHEBHOU
JKU3HU U TPYJIOBOU JESATEITHHOCTH;

— ¢opMmupoBaHHe y OOYYAIOMUXCS TYMAaHHUCTHYECKUX OTHOIICHWUM, TOHMMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHWH I BBIPAOOTKH 3KOJOTHYCCKH IEJIECO00pa3HOTO IMOBEACHHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHMSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOU
Cpensl;

— pa3BUTHE MOTHBALMM K O0YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CaMOBOCIIUTAaHUIO Ha
OCHOBE YCBOEHHUS OOILEYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduiis ¥ HAIIPaBICHHOCTH AaJbHEUIIEr0 00yUeHMs.

OOmree YHMCIIO 4YacoB, OTBENEHHBIX IS HM3YYCHUS XHMHHA Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYYEHUSA
8 KJIACC
IlepBoHayajbHbIe XUMHYECKHE TOHATHS

[Ipeamet xumun. Poap XUMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. TeJa U BellecTBa.
®dusnuecKkue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHHE BeniecTB. [loHaTHe 0 MeTomax
Mo3HaHMsI B XUMHH. UncThIe BemecTBa U cMecH. CriocoObI pa3iesieHust CMECEH.

ATOMEI 1 MOJICKYJIBI. Xumudeckue 351eMeHThl. CHMBOJIBI XUMHUYECKHUX YJICMEHTOB. HpOCTBIC u
CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.]'IHpHOC YUCHHUC.

Xumunyeckas popMyiia. BaleHTHOCTh aTOMOB XMMHUECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocTtaBa BewecTB. OTHOCUTENBHAs aTOMHasl Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca.
MaccoBas 1011 XUMHYECKOI0 DJIEMEHTa B COCIMHEHUU.

KomnuectBo BemectBa. Moiib. MosisipHas Mmacca. B3auMoCBsI3b KOJTMYECTBA, MACChl M UHCIIA
CTPYKTYPHBIX €IWHHUII BeniecTBa. Pacu€Tel o hopmynamMm XUMUIECKUX COSTUHEHUH.

OU3NYECKUE U XUMUUECKHE ABJICHUA. XUMUUYECKas peakius U €€ MPU3HaKUA. 3aKOH COXPAaHEHUs
Macchl BelecTB. XUMHU4yeckre ypaBHenus. Kiaccuduxanus XxuMudeckux peakiuil (CoeiuHeHus,
pasioKeHus, 3aMEeIIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHUYECKOW MOCY10H, TpaBUiIaMu paObOTHI B IAOOPATOPUH U IPUEMAMH
oOparieHus ¢ 1abopaToOpHBIM 000PYAOBaHUEM, H3yUEHHUE U ONMUcCaHNe (PU3NUYECKIX CBOWMCTB
00pa310B HEOPTaHUYECKUX BEIECTB, HaOo1eHne pu3nyecKux (IIaBlIeHne BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTyINKe, KHIIEHHE U KOHACHCAIMS BO/Ibl) U XUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEJTHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MEJIa C KUCIOTOM) sABJIEHUH, Ha0Jt01eHne
U OIMCaHUE MPU3HAKOB MPOTEKaHMsI XUMUUECKHUX PEAKIM (pa3iokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pasioxenue ruapokcuna meau (1I) npu
HarpeBaHWH, B3aMMOICUCTBHE kelie3a ¢ pacTBopoM cosr meau (II), n3ydenue crnoco6oB
pazziesieHus CMecei: ¢ IOMOILbI0 MarHuTa, (UIbTPOBaHKE, BbIIApUBAHUE, TUCTUILIALINSA,
XpomaTorpadusi, IpoOBEIEHNE OYUCTKU [IOBAPEHHOM COJIM, HAOJIIOIEHNE U OIMCaHUe
PE3yJILTATOB IPOBENECHUS OIbITA, MIUTFOCTPUPYIOLLETO 3aKOH COXPAHEHUSI MAcCChl, CO3/1aHHE
MojieNIel MOJIEKYJ (IIapOCTEP>KHEBBIX ).



Ba:xHeiinue npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciopos — a1eMeHT U IpocToe BEIIECTBO.
Haxoxnenue kucinopo/ia B mpupojie, pu3ndeckue 1 XUMHUUECKHe CBONCTBA (pEaKluu TOPEHHUS).
Oxkcuapl. [Ipumenenue kucnoposa. CriocoObl MOTyYeHHs KUCI0pOoaa B JIA0OPATOPUH U
npombiiuieHHOCTU. KpyroBopot kucioposa B npupojie. O30H — ajsioTpoIiHas MOAUpUKAIUs
KHCIIOpO/a.

TemnnoBoii 3pPekT XUMUIECKON PEaKIuy, TEPMOXUMUYECKHE YPaBHEHHUS, IK30- U
SHIOTEPMUUYECKHE peaKIuu. TOIINBO: YroJib U MeTaH. 3arpsA3HEHUE BO3/IyXa, YCUICHHE
NapHUKOBOTO 3 QeKTa, pa3pymnieHne 030HOBOTO CIIOS.

Bomopos — snemeHT u mpocToe BemiecTBo. HaxokeHrne Boopoa B mpupoe, Gu3ndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI TTosrydeHus. KHcioTsl u comu.

MomnsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Bona xak pactsoputeins. PactBopel. HacsinenHbie n
HEHACBILICHHBIE PACTBOPBL. PacTBOPUMOCTSH BelecTB B Boae. MaccoBast 10JIs BELIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. PoJib pacTBOPOB B IPUPOJIE U B )KU3HU
yesioBeka. Kpyrosopot Bozbl B ipupoje. 3arpsa3HeHUe NPUPOAHBIX BoA. OXpaHa U OYUCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heopranmueckux coeauaeHnii. Oxcuapl. Kimaccudukaius oKCHIIOB:
coneobpa3yrorire (0OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIE) U HecoleoOpasyromue. Homenknarypa
OKcHJI0B. DU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okcuaos.

OcuoBanwms. Knaccudukanus 0oCHOBaHUMN: MIETOYN M HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuil. PU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHMM. [loyuenne
OCHOBaHHUH.

Kucnorsl. Knaccudukanus kucnor. HomenknaTtypa kuciaot. @u3ndeckue 1 XUMUYECKHe
cBoiicTBa KUCaoT. Pan aktuBHoctu metauioB H. H. bekerosa. [lonydyeHue kucnor.

Comu. Homenkmnatypa coseil. ®u3ndeckre u XUMHYECKUe CBOMcTBa coneid. [lomyuenue conei.

I'eneTnyeckas CBA3b MCIKAY KJIaCCaMH HECOPTAaHUYCCKUX COCIUHEHMH.



Xumuueckuii IKcnepumenm:

KauectBeHHOE omnpenienieHne coiepkaHus KUCIOpOAa B BO3AyXe, MOIy4YeHue, COOupaHue,
pacro3HaBaHMe U U3y4YEHHE CBOMCTB KHCIOPO/a, HaOII0AeHNEe B3aUMOCHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOBHUKHOBEHUS U MPEKpaIleHUs ropeHusl (Iokapa), 03HaKOMJIEHHE C
o0pa3IamMu OKCHJIOB M OMTMCAHNE X CBOWCTB, OJIYYCHHE, COOMpaHNe, pacliO3HaBaHHUE U
M3y4YeHUe CBOMCTB BOJI0poa (TOpEeHHe), B3auMoieicTBre Boopoia ¢ okcuaom meau (1)
(BO3MO’KHO MCHOJIb30BaHUE BUICOMATEPUAIIOB), HAOII0IeHHE 00pa3I0B BEIIECTB KOJUUYECTBOM
1 Moub, uccienoBaHNe OCOOEHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IMUYHON PAaCTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA,
B3aMMO/JICHCTBUE BOJIbI C METAJIAMH (HATPUEM U KaJbLieM) (BO3MOKHO HUCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEIOBAaHNE 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0IeHNEe 3MEHEHHS OKPACKU WHANKATOPOB B PACTBOPaX KHUCIOT U IIEJI0UYeH, H3yueHue
B3auMmoeicTBus okcuaa meau (I1) ¢ pactBopoM cepHO KUCTIOTHI, KUCIOT ¢ METaJlJIaMH,
peaKkuuii HeNTpaIM3alu, NOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJTHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIbHBIX 3a71a4 1o TeMe «Baknelme
KJIACChl HEOPraHUYECKUX COEITUHEHUID.

IHepuoauyeckuii 3akon u [lepuoanyeckasi cucrema xXumMudeckux 3jaemenTon 1. U.
MenpeseeBa. CtpoeHue aToM0OB. XUMHYecKast cBA3b. OKNCJIUTEIHLHO-BOCCTAHOBUTE/IbHbIE
peakuumn

[lepBble MONMBITKY KJIACCH(UKAIIMNA XUMHYECKHX JIeMeHTOB. [IoHsTHE O rpynax cXOJHBIX
AIIEMEHTOB (IIETIOYHBIE W IETOYHO3EMEITbHBIC METAJUIBI, TAIOTEHBI, HHEPTHBIE Ta3bl).
DeMEeHTBI, KOTOpbIe 00pa3yIoT aM(pOTepHbIE OKCUIIBI M THAPOKCHIIBI.

[Tepuoauueckuii 3akoH. [lepronnueckas cuctema xumMmuueckux siaemMentoB J[. . Menaeneesa.
Kopotkonepuoanas u jymmaHONIEpHoaHas GopMbl [lepronnyueckoi cucTeMbl XUMHUYECKUX
anemenToB J[. . MennaeneeBa. [lepuoasl u rpynibl. @U3ndecKkuil CMBICI IOPSAKOBOTO HOMEDA,
HOMEPOB MepUoa U TPyNIbl FJIeMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTPOSHHUE IEKTPOHHBIX
000709€K aTOMOB TIepBbIX 20 xuMHuueckux snemeHToB [lepuoanueckoit cucremsr /1. U.
MenaeneeBa. XapakTepuCTHKAa XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJ0KEHUIO B [leproanyeckoit
cucteMe 1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHUS PaIyCca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAIUNTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 10 rPyNHnaM U MEPUOJaM.

3nauenue [lepuoguueckoro 3akona u [leprnoandeckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB IS
pa3BUTHUS HayKu U pakTuku. [[. 1. MeHeneeB — y4€HbIi U IpaKJaHUH.

Xumndeckas cBI3b. KoBajeHTHas (HOJ'IHpHaSI n HCHOJ'IHpHaH) CBA3b. SHGKTpOOTpI/II_IaTeJ'H)HOCTB
XHMHYCSCKHX 3JIeMEHTOB. MloHHAsI CBA3b.

Crencub okuciieHns. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKkuuu. Hpoueccm OKHCJICHUA 1
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBHUTEIN.

Xumuueckuii IKCnepumenm:



u3yudeHre o0pas3IoB BEIIECTB METANIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THIPOKCHUIA IIMHKA C
pacTBOpaMu KHCJIOT U IIEJI0YEH, IPOBEJACHHE OIBITOB, HJUTFOCTPUPYIOIINX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, pEAKLIUU PA3JIOKEHNS, COETUHEHUS).

Meosicnpedmemmunie ceasu

Peanuzanus MCKIIPCAMETHBIX cBs3el IIpu NU3yUCHUH XUMHU B 8 kmacce OCYHICCTBIIACTCA YCPE3
HCIIOJB30BaHHEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHﬂTHﬁ, ABJIAIOIIUXCA
CUCTEMHBIMU JJIS1 OTACIBHBIX NIPEAMETOB €CTECCTBEHHO-HAYYHOI'O IIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TTOHSTHS: HAYYHBIH (DAaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CUHTE3, KIaccu(uKaIms, nepuoJuIHOCTh, HAOIIOICHNE, SKCTIEPUMEHT, MOACITUPOBaHUE,
W3MEPEHNE, MOJENb, IBJICHUE.

®dusuka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
pPaMOaKTUBHOCTH, MOJIEKYJIa, SJCKTPUUECKUH 3apsij1, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ta3, PU3NUECKUE BEIIMUMHBI, €IMHUIIBI U3MEPEHHSI, KOCMOC, TIJIaHETHI,
3BE31561, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE TOPObI, IOJIE3HBIE HCKOMIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHL.



9 KUIACC
BemecTrBo 1 XUMHYeCKast peaKuust

ITepuoanueckuii 3akoH. [lepronnyeckas cucrema xumMmuueckux sineMentoB J[. . Menaeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUECKUX 3JIEMEHTOB MIEPBBIX
TPEX MEPUOAOB, KaJHsl, KaJIbIUs U UX COEAUHEHUN B COOTBETCTBUU C MOJIOKEHUEM HIIEMEHTOB B
[lepuonnueckoii cucTtemMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUYECKOU CBSA3H. THUIBI KPUCTAITIMUYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTraHWYECKUX COCIMHEHUH, TeHETUYECKas CBSI3b
HEOPTraHUYECKUX BEIECTB.

Knaccudukanms XuMUYeCKUX peakimii o pa3IMYHbIM IPU3HAKaM (T10 YUCITy U COCTaBY
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, M0 TEIIOBOMY 3P (PEKTY, 10 U3MEHEHUIO CTeNeHEeN
OKHUCJICHHUS] XUMUYECKHX JJIEMEHTOB, 10 0OPaTUMOCTH, TI0 YYACTHIO KaTaau3aTopa). JK30- H
OHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHNUS.

[TonsiTue o ckopocT XUMHUYECKOH peakiuu. [loHsaTue 06 oOpaTUMbIX U HEOOpPaTUMBIX
XUMHUUYECKHX peakiusx. [IoHaTre 0 rOMOreHHBIX U reTeporeHHbIX peakiusax. [lonsatue o
karanuse. [lonsatue o xumuueckoM paBHoBecuu. MaKTOPHI, BIUAIOIIME HA CKOPOCTD
XUMHUYECKON peakLMu U MOJ0XKEHNE XUMUUECKOTO paBHOBECHSI.

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC p€aKknuuu, 3J'I€KTp0HHBII7[ OaJlaHC OKUCIUTEIIHHO-
BOCCTAaHOBUTEJIbHOM pCaKknuuu. CocraBicHuE ypaBHCHI/If/'I OKHCJINTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKI_II/Iﬁ C UCIIOJIb30BAHUCM METOAA DJICKTPOHHOTO OajaHca.

Teopust 3EKTPOTUTHUECKON AUCCOIUAIIN. DIEKTPOIUTHI U HEIEKTPOoIUThl. KaTHoHbI,
aHMOHBI. MeXaHnnu3m Jucconuanuun BCUICCTB C pa3JIMYHbBIMU BUAAMU XUMHYECKOU CBS3H.
Crenenb aucconuanuu. CUIbHbBIE U CIIA0bIe SIEKTPOIHTHI.

Peaxiuu monHoro ooOMeHa. Y cJ10BHs IPOTEKAHMS PEeaKIIuii HOHHOTO OOMEHa, MTOJTHBIE U
COKpallEHHbIE HOHHBIE YpaBHEHUs peakunil. CBOICTBa KUCIIOT, OCHOBAHUMN U COJIEH B CBETE
MPEeICTAaBICHUI 00 AIEKTPONIUTHIECKON qucconnanuu. KauecTBeHHbIE peakiiuu Ha HOHBI.
[TonsiTHEe O TUAPONIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJENISAMH KPUCTAININYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB
¥ HeMeTaJuioB (TpaduTa U aamasa), CI0KHBIX BEIIECTB (XJIOPUAa HATPHsI ), UCCIICIOBAHNE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKON peaKluu OT BO3JEHCTBUS Pa3InYHbIX (PaKTOPOB,
HCCJIEIOBaHHE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEILIECTB, MpoIlecca TUCCOLUALUN KUCIIOT,
1iesoue u coseil (BO3MOKHO UCTOIb30BaHUE BUJIEO MATEPUAIIOB), IPOBEICHUE OIIBITOB,
WITIOCTPUPYIOMINX MTPU3HAKH MTPOTEKaHHUS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHMe OCaKa,
BBIJICJIEHUE Ta3a, 00pa30BaHUE BOIbl), OMBITOB, MJUTIOCTPUPYIOLINX MPUMEPhI OKUCIUTEIEHO-



BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU pa3IOKCHUA, COG,I(I/IHCHI/IH), paciio3HaBaHHC
HEOPTaHNYCCKUX BCUICCTB C MOMOIIBIO KAYCCTBCHHBIX peaKuMﬁ Ha MOHBI, pCUICHUC
SKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMeTaabl U MX coeTUHEHUS

OO61mas xapakTepucTHKa raaoreHoB. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTENIEHU
okucienus. CTpoeHre u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOr€HOB. XUMHUECKHE
CBOIICTBa Ha MpUMepe XJiopa (B3auMOICHCTBUE C METalIaMU, HEMETaJUIaMH, IIeT0UaMu).
XnopoBogopoa. CoJisiHast KUCJI0Ta, XAMUYECKHAE CBOMCTBA, MOTyYeHUE, TpUMeHeHHE. JleiicTBre
XJIOpa U XJIOPOBOJIOPOJa HAa OpraHu3M 4YeJloBeKa. BaxkHeNme XJI0pUIbl U UX HAXOKJICHUE B
MPUPOJE.

O61as xapakrepucTtuka 31eMeHToB VIA-rpynmnbsl. OcoOEeHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia U Cepbl. AJUIOTPOITHBIE MOJU(PHUKAIIMU KUCIOPOIa U cepbl. XUMUYECKHE CBOWCTBA
cepbl. CepoBo1opo1, CTpoeHHe, (U3NUYECKUe U XMMUYeCcKHe cBoicTBa. OKCHU/IbI Cephl KaK
HPEJCTaBUTENIN KUCIOTHBIX OKCHOB. CepHas KUCiIoTa, GU3NYEeCKUe 1 XUMUUYECKUE CBOMCTBA
(obO1muMe Kak nmpeacTaBUTENS Kiacca KUCIOT U criennduyeckre). XUMUYECKUE PEaKIUH,
JeKallye B OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a MOIy4YeHUsl CEpHOU KUCNIOTHL. [IpuMeHeHue
cepHoii kucioTsl. CoM CEpPHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdaT-uoH. Haxoxnenue
cepbl M €€ COEIMHEHUH B IpupoJe. XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEeIbl
COEIMHEHUSIMU cepbl (KMCIOTHBIE 10XKH, 3arPA3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0
MPeI0OTBPALLECHUS.

OOmmas xapakTepucTHKa 3JeMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTCTICHU OKUCIICHUs. A30T, paclpoCTpaHeHHEe B TIPUPO/IC, PU3NICCKHAE M XUMHYECKHIE CBOMCTBA.
KpyroBoport azora B npupoje. AMMHAK, ero (PH3UYECKHE U XHMHUYSCKHE CBOMCTBA, TIOJTyUCHUE U
npumenenne. Coiu aMMOHHSI, UX (PU3NIECKIE U XUMHUECKHE CBOICTBA, IPUMEHECHHE.
KauecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THas KHCIIOTa, e€ mony4yeHue, (Gu3ndeckue u
XUMHUYECKHE CBOMCTBA (00IIKe KaK MPEACTABUTEINS Kilacca KUCIIOT U crienu(uueckue).
Hcnonp30BaHMe HUTPATOB M COJIEH aMMOHUS B KAUECTBE MUHEPATBHBIX YIOOPESHUA.
XUMUYEeCKOE 3arps3HeHNE OKPYKAIOIICH CPelbl COSTMHCHUSMHA a30Ta (KHCIOTHBIC JTOKIH,
3arpsi3HEHUE BO3/1yXa, MOYBHI B BO0éMOB). Docdop, amnorpornasie Moaudukanuu Gocdopa,
dbuznueckue u xumudeckue cporicta. Oxcua pocdopa (V) u bocdopHas kucnora, pusndeckue
U XUMHUYECKUE CBOMCTBA, oTy4YeHue. Mcnonap3oBanne ¢pocdaToB B kKauecTBe MUHEPATBLHBIX
ya0OpeHui.

OO6mas xapakrepuctika 31eMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTIIEepo, aJUIOTPOIHbIE MOIU(UKALIUH, PACIIPOCTPAHEHUE B
npupoe, Gu3ndecKue 1 XUMHUIeCKue CBoCcTBa. Ajcopoius. KpyroBopot yrieponaa B mpupo/ie.
Oxcuppl yraeposa, ux pusndeckue 1 XMMUYECKHUe CBOMCTBa, IeICTBYIE Ha KUBbIE OPIraHU3MBI,
MOJTyYeHUE U IIPUMEHEHHE. DKOJIOTUYECKIE MPOOJIeMBI, CBI3aHHBIC ¢ OKCHIoM yriepona (IV),
TUIoTe3a r1100aJbHOro MOTEMJICHUs KIMMaTa, MapHUKOBBIN 3 PeKT. YTosbHas KUcaoTa 1 eé
coiu, ux (U3NYECKHUEe U XUMUYECKUE CBOWCTBA, TIOJyueHue U npuMeHenne. KauectBeHHast
peakuusi Ha KapOoHaT-HOHBI. Vcronbp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIEHHOCTH U CEJIbCKOM XO351CTBE.



[TepBoHauyabHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSMHEHUX yriepoaa (MeTaH,
3TaH, ITUJIEH, alleTUJIEH, 3TaHOJI, INIMIIEPUH, YKCyCHasl KucyoTa). [IpupoaHbie nCTOUHUKN
YTIEBOAOPOAOB (YTroJb, MPUPOIHBINA Ta3, HEPTH), MPOIYKTHI UX MepepaboTKH (OCH3HH), X POJIb
B OBITY M IPOMBINIIEHHOCTH. [TOHATHE 0 GMOIOrMUECKU BasKHBIX BEILIECTBAX: KUpaX, Oenkax,
yIJeBOJax — U UX POJIU B KHU3HH yesloBeka. MaTepraibHOe €IMHCTBO OPraHMUECKUX U
HEOPraHUYeCKUX COETUHEHUH.

KpewmHuuii, ero ¢puzndyeckue 1 XUMHUUYECKUE CBOMCTBA, MosydyeHue U npuMeHeHue. CoeAMHEeHUs
KpeMHus B nipupoae. OOuue npeacrasienus o0 okcuae kpemuus (IV) u kpeMHUEBOI kucioTe.
CuinkaThl, UX MCIIOJIb30BaHKE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHelmme cTpouTenpHble
MaTepHalIbl: KEpaMHKa, CTEKIIO, IEMEHT, OeTOH, xene300eToH. [Ipobiiemsr 6e30macHOTO
HCIIOJIB30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pas3ioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOIIOACHNE TPU3HAKOB UX ITPOTEKAHMUSI, OIIBITHI,
oTpakarolye GU3n4YecKue 1 XUMHUECKUE CBOMCTBA raJOr€HOB U UX COEUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAJIOB), O3HAKOMJIEHUE C 00pa3liaMy XJIOPUIOB (IraJIOT€HUIOB),
O3HAKOMJIEHHE C 00pa3LaMHy Cephl U €€ COEUHEHUSAMU (BO3MOKHO UCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), HAOJIIOICHHUE TIpoliecca OOYTTMBaHUS caxapa Mol IeHCTBHEM
KOHILIEHTPUPOBAaHHOM CEpHOM KUCIIOTHI, U3yUYe€HHE XMMUYECKIX CBOMCTB pa30aBieHHON cepHOI
KHCJIOTBI, IPOBEJICHNE KAUECTBEHHOM peakiMy Ha cyJib(haT-uoH U HaOJIr0AeHUE IpU3HaKa e
MPOTEKaHUs1, 03HAKOMJIEHHE C PU3NYECKUMH CBOMCTBAMU a30Ta, (hochopa 1 UX COeTUHEHHH
(BO3MOKHO MCTIOJIB30BAHUE BHICOMATEPUAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YAOOpEHUIA,
HoJy4YeHue, cobupanue, pacro3HaBaHHe U U3YUEeHHE CBOMCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha HOH aMMOHUS U (hocaT-uoH U U3yUEeHHE IPU3HAKOB UX
MIPOTEKaHUs1, B3aUMOIEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPUAIIOB), U3yUCHHE MOJIENIEH KPUCTAIUIMYECKMX PEHIETOK aaMasa,
rpadura, QymiepeHa, 03HAKOMIICHHE C TIPOLIECCOM aICOPOLIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHBOrasa, MojyyeHne, CoOupaHue, pacrio3HaBaHue
U U3y4YEeHHE CBOMCTB YIJIEKUCIIOrO ra3a, IpOBEIeHNE KaUeCTBEHHBIX peakluii Ha KapOoHaT U
CWJINKAT-HOHBI M N3y4YEHHUE NPU3HAKOB UX MIPOTEKaHUs, O3HAKOMJIEHHE C IPOAYKLUEH
CHJIMKaTHOM IPOMBILUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4 10 TeMe «BaxHeilmne
HEMETAJIJIbl U UX COCIUHEHUS.

MeTajiibl M MX COeAMHEHHS

OO01mas xapaKTepUCTHKa XUMUYECKUX IEMEHTOB — METAJJIOB HA OCHOBAHHUHU UX TOJIOKCHHUS B
Ilepuoanueckon cucreme XUMUYECKUX 351eMeHTOB J1. 1. MeneneeBa u CTpoOeHUsI aTOMOB.
Ctpoenue MeTaiioB. Metaimnyeckas CBsI3b M METAJUIMYECKash KPUCTAJUIMYECKAs PEIIETKA.
DIIEKTPOXUMUYECKUN PsiJT HAPSDKEHUH MeTaJioB. Du3ndeckre U XuMUYECKHE CBOWCTBA
MeTayuioB. OOIIHe CrtocoOb! OMydeHUsT MeTaJUTOB. [IoHATHE 0 KOPPO3UM METAIIIIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTalb, UyTyH, TIOPATIOMUHHN, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIIILIEHHOCTH.

[Ilenoynbie MeTaiuIbl: TTON0kEeHUE B [lepronnueckoi cucteme XuMU4ecKux amnemeHToB 1. U.
Menzeneesa, CTpOEHHE UX aTOMOB, HAXOXKIAEHHUE B Ipupoe. U3nueckue u XUMHYECKHE



cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpus U Kanus. [IpumeHenue
HIEJIOYHBIX METAJIOB U UX COCTUHEHUM.

[[{enouHo3emMenbHBIE METAIIIBI MArHUM U KaJdblUi: NTooxeHue B [lepuoanueckoii cucreme
xuMmu4deckux saeMeHToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HAXOK/JICHHUE B IIPUPO/IE.
dum3nyeckre 1 XMMHUUECKHE CBOMCTBA MAarHUS M KaJlblvs. BaxkHelnie coeIMHCHUS KaTbIs
(oxcun, rugpokcu, con). XKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHHSI.

AnroMunnii: nonoxxkenue B [leproanueckoi cucreme xuMuueckux sinemMenToB Jl. U.
MenneneeBa, CTpoeHHE aTOMa, HAX0XKICHHUE B pupoie. Pu3nuecKkue 1 XUMHIECKUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOHCTBA OKCH/IA M THIPOKCHIA AITFOMHUHUSI.

Keneszo: nonoxenue B [leproanueckoit cucreme xuMuueckux anemeHnToB . . Menneneena,
CTPOCHHE aToMa, HaxOXKJeHue B pupoje. Gusndeckrue u XUMUIECKUE CBOWCTBA JKeJe3a.
Oxkcuapl, Tuapokcubl v comu xenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U TOJIyYCHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3I[aMy METaJUIOB U CIIAaBOB, UX (PU3NYCCKUMHU CBOMCTBAMH, U3YICHUE
PE3yIBTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aMMOICUCTBUS OKCHAA KAJIbILIUS U HATPUS C BOJIOM (BO3ZMOXKHO HCIIOIh30BaHHE
BUJICOMATEPHAJIOB), UCCIIEI0BaHIE CBOMCTB jKECTKOM BOJIbI, ITpoLiecca TOPEHHUsI JKese3a B
KHCIIOPOJie (BO3MOXHO MCTIOIB30BAHKIE BUACOMATEPUATIOB), IPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HA MOHBI: MArHUS, KaJIbILIM, AIFOMUHUS, IMHKA, kene3a (I1) u sxenesa
(IIT), menu (IT), HaOMrOEHKE U OMHMCAHKE TPOIIECCOB OKPAIIMBAHNUS UTAMEHH HOHAMH HATpPHS,
Kaus ¥ Kanblinsg (BO3MOXKHO HCITIOb30BAHKUE BUIEOMATEPUATIOB), HCCIEI0BaHNE aM(POTEPHBIX
CBOWCTB THAPOKCH]IA ATIFOMUHHMS U THAPOKCUAA IUHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHenme MeTajuibl U UX COSTUHCHUY.

XuMHSA U OKpY KaKLIas cpeaa

BemmecTBa u MaTepuansl B IOBCEIHEBHON KU3HU Y€I0BEKa. be3omacHoe UCoab30BaHue
BEIIECTB M XMMHUYECKHUX peakuuii B ObITy. IlepBast moMoIIbs NPH XMMUYECKUX OXKOTaxX U
OTPAaBJICHUSIX.

XUMHUECKOE 3arpsa3HEHUE OKPY KAIOIIeH cpeibl (MpeaesibHas 10MyCTUMAast KOHIIEHTpaIus
BenecTs, gaiee — [1/1K). Posib xuMuu B penieHun 3K0I0rH4ecKux mpooiem.

Xumuueckuii IKcnepumenm:
U3y4eHHe 00pa3loB MAaTepUAIOB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIC MATEPHAIIBI).
Meosrcnpeomemmuwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€H PU U3yUYEHUU XUMUHU B 9 Kilacce OCYIIECTBISETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U OHATHH, SBIAIOMUXCS
CHUCTEMHBIMU Il OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHA: HAYYHBIH ()aKT, TUIIOTE3a, 3aKOH, TEOPUs, AHAIIN3,
CUHTE3, KJIaccu(uKays, NepuoJuIHOCTb, HA0II0IeHNE, SKCIIEPUMEHT, MOJIEIMPOBaHUE,
U3MEPEHUE, MOJIEIb, IBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MATCPHAITIBL.

dusuka: MaTepusi, aTOM, AIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOITbI,
PaIMOaKTHBHOCTh, MOJICKYJIA, JICKTPHUUCCKUAN 3apsif], POBOJHUKH, TIOTYIIPOBOIHHKH,
JUDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBA, Ta3,
pacTBOp, pAaCTBOPUMOCTb, KPUCTAIIIMYECKAs PEIIETKA, CIIIaBbl, PU3MYECKUE BETHUMHBI,
CJIMHMIIBI K3MEPEHHSI, KOCMHUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1bI, COJIHIIE.

Bbuonorus: ¢porocunTes, qpixanue, 6uocepa, IKOCUCTEMa, MUHEPAIbHBIE y100peHus,
MHUKpPO3JIEMEHTBI, MAKPOIEMEHTBI, TUTATEJIbHBIE BELIECTBA.

['eorpadus: atmocdepa, rupocdepa, MUHEpasbl, TOPHBIE OPO/IbL, IOJIE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHL.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O 00I1I€r0 00pa3oBaHusl JOCTUTAIOTCS
B X0/1¢ 00yUYeHHsI XUMHUHU B €IUHCTBE y4eOHOM U BOCITUTATEIBHOU JAESITETLHOCTH B COOTBETCTBUH
C TPAJULMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMHU U JJyXOBHO-HPABCTBEHHBIMU
LICHHOCTSIMU, IPUHATHIMU B OOIIECTBE NMpaBUJIaMU U HOPMaMU MOBEJCHHS U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HaHMs, CAMOPA3BUTHSA U COLMATIM3ALMU 00yUaroIInuXCs.

JIM4HOCTHEIC PE3YJIbTAThI OTPAKAOT TOTOBHOCTDH O6y‘-IaIOH_[I/IXCSI PYKOBOACTBOBATLCA CHCTEMOM
IO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " pacHInpCHHUC OIIbITa ACATCIIBHOCTU HAa et OCHOBC, B
TOM 4YHCJIC B HaCTH.

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEANIO, TOHUMAaHUs 3HAYCHNUS] XUMUYECKOW HAyKH B )KU3HU COBPEMEHHOTO OOIIECTRA,
CIIOCOOHOCTH BJIAJIETh TIOCTOBEPHOM MH(OPMAIIEH O TIEPEIOBBIX TOCTIKEHUSAX M OTKPBITHSIX
MHUPOBOI M OT€UECTBEHHOM XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE
MUpa U 00IIECTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

IIPEJICTaBICHNS O COLMAIbHBIX HOPMAaX M IIPaBWJIaX MEKINYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE,
KOMMYHHUKaTHUBHOM KOMIIETEHTHOCTH B OOLIIECTBEHHO I10JIE3HON, y4EOHOMCCIIEJ0BATENbCKOM,
TBOPYECKOU U IPYTUX BUJAX JESITEIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM
ACATCIIBHOCTH IIPH BbBIITIOJIHCHHUN y‘-I€6HBIX, IIO3HABAaTCJIIbHBIX 3a4a4, BBIIIOJJHCHUHN XUMHUYCCKUX
HKCIEPUMEHTOB, CO31aHUHU YUEOHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHUIO U
B3aMMOIIOMOIIH B IIPOIIecCe 3TOM yueOHOH NesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MOBEACHUE U MMOCTYIIKHU CBOUX TOBapHIHefI C MMO3UIUH HPAaBCTBECHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHHUs MOCIEACTBUHI IIOCTYIIKOB;



3) HIeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHU O BELIECCTBE U XMMUYECKOM pEeaKLUU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIIAIOIINE OCHOBY I IOHUMAaHHUs CYLIHOCTH
Hay4YHOH KapTHHbBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI IPUPO/IBI,
B3aMMOCBSA35X YEJI0BEKA C IPUPOJHOM CPENOM, O POJIU XUMHUH B IO3HAHNUU ITUX
3aKOHOMEPHOCTEH;

[TO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYyYE€HUE HOBBIX 3HAHUHU 11O XUMHH,
HeoOX0ouMBbIe 111 00BbsICHEHUS! HAOII0JaeMbIX MTPOLIECCOB U SIBICHUMN, TTO3HABATEIbHOM,
UH(POPMALMOHHON 1 YNTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON paboThI
C Y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYIHBIMHA TEXHHUYECKUMHU CPEICTBAMU
MHGOPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K 00YYEHUIO U MMO3HAHMUIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHOM U UCCIEIOBATENLCKOM JICSITEIbHOCTH, K OCO3HAHHOMY BBIOODPY
HATNPaBICHHOCTH U YPOBHs O0yUYeHUS B JalbHEHIIEM;

4) ¢popMHUpOBaHHS KYJIbTYPHI 3/10POBBSI:

0CO3HaHHE IEHHOCTH HU3HH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 370POBbIO, YCTAHOBKHU Ha
3JI0POBBIil 00pa3 )KU3HU, OCO3HAHUE MTOCIEACTBUI U HEMPUATHE BPEIHBIX IPUBBIYEK
(ynotpebJiieHus ajKoroisi, HApPKOTUKOB, KypeHUs ), HEOOXOIUMOCTU COOIIOACHUSI TPaBUII
0€30MacHOCTH MpH 0OPALCHUN C XUMHUYECKIMHU BEIIECTBAMH B OBITY U pealIbHON YKU3HU;

5) TPyA0BOIr0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3Yy4eHHI0 podeccuii U Tpyna pa3IuuHOro poja, yBaKEHHE K TPY Ly
U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HaHUU IO XMMHH, OCO3HAHHBIN BBIOOP MHAUBUIyaIbHON TPACKTOPUH MPOJAOIKEHUS
00pa3oBaHus C y4ETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPeOHOCTEH, YCTIEUTHOH NMPO(hecCHOHATBHON AeSITeTbHOCTH U PA3BUTHS
HEOOXOIMMBIX YMEHHA, TOTOBHOCTh aJallTUPOBAThCA B IPOPECCUOHATLHOM cpefie;

6) IKOJIOTHYECKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 1EIeCO00pa3HOE OTHOIICHHE K MIPUPOIC KaK UICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE
e€ CyIIecTBOBaHUS, TIOHUMAaHUE IECHHOCTH 3/I0POBOTO M 0€30MacHOr0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (PU3NYECKOMY U IICHXUYECKOMY 3710POBBIO,
OCO3HAHUE IEHHOCTHU COOJIIOJICHHUS MPaBUJI 0€30MaCHOTO TOBEICHUS TP paboTe ¢ BEIECTBAMH,
a TaKKe B CUTyalLMSX, YTPOXKAIOIIKX 3JJ0POBBIO U KU3HM JIFOJCH;

CIOCOOHOCTH MPUMEHSThH 3HAHUS, MTOTyYaeMble PU U3YUCHUU XUMUH, JJIs PelIeHus 3a1ad,
CBSI3aHHBIX C OKPY’KAOLIEH PUPOAHON CPEAOM, JIJISl MOBBIIIEHHS YPOBHS SKOJIOTHYECKOU
KYJBTYpPbI, OCO3HAHUS TJI00aTHHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIEM U MyTeH MX perieHus
IIOCPEACTBOM METOJIOB XUMUU, HKOJIOTUYECKOTO MBILIJICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COLIMATILHOM MPAKTUKE.



METAINPEJMETHBIE PE3YJIbTATBI

B cocTaBe mMeTanpeMeTHBIX pe3yIbTaTOB BbIIEISIOT 3HAYUMbIE 1J1s1 (POPMUPOBAHUS
MHUPOBO33PEHUS 00IEHAYYHbIC TOHATHUS (3aKOH, TEOPUs, IPUHLUI, THIIOTE3a, (haKT, CUCTEMA,
npoIiecc, SKCIEPUMEHT U APYTroe.), KOTOPbIE UCIOIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUN U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O
LEJIOCTHOW HAyYHOU KapTUHE MHpa, U YHUBEpCaJIbHbIE yueOHbIe JeiicTBHS (IT03HABATENbHEIE,
KOMMYHHUKAaTHBHbIE, PETYJISITUBHBIE), KOTOPbIE 00ECNeurnBalOT (POPMUPOBAHIE TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO YUEOHOH 1eATEeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jloru4ecKue aeicTBUsA:

YMEHHUS UCTIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPH OCBOCHHUH 3HAHUI: PACKpPBHIBAaTh
CMBICJT XUMUYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIEC IPU3HAKH, YCTAaHABIUBATh
B3aMMOCBSI3b C JJPYTUMH MMOHATUSMH ), UCTIOJIb30BaTh MOHATHUS JJIs1 OOBSICHEHUS OTICIbHBIX
(akTOB U SIBIICHUI, BEBIOUPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAITUN XUMUYECKUX
BEILIECTB U XUMUYECKUX PEAKLNW, yCTAHABIMBATh IPUUNHHO-CJIEACTBEHHBIE CBSA3H MEXY
00BEKTaMU U3YUEHHUS, CTPOUTD JIOTHUECKHUE pacCyKACHUS (MHAYKTUBHbIE, 1€yKTUBHbIE, T10
AHAJIOTHH), I€JIaTh BHIBO/IBI U 3aKIFOUCHMUS,

YMEHHE PUMEHSTh B MPOLIECCe MO3HAHUS MOHATHUS (IIPEIMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMUYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHHU, IPEOOPA30BbIBATh IIUPOKO
MPUMEHSEMbIE B XUMUU MOJIETIbHbIE TIPEJCTABICHNS — XUMUYECKHUH 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYecKasi popMyIia 1 ypaBHEHHE XUMUYECKON peakuy — MPH peIIeHUuH yaeOHO-
[IO3HABATEJIbHBIX 3a7a4, C YYETOM ITUX MOJCIBbHBIX IIPEICTABICHUN BBIABIIATH U
XapaKTeprU30BaTh CYIIECTBEHHbIE IPU3HAKN U3yYaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U
XMUMHYECKHX pPeaKLuil, BEISIBIATH O0IME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSA3H U
IIPOTUBOPEYMS B U3YYaEMBIX IIPOLECCaX U SBJICHUSX.

Ba3oBble ncciaenoBare/IbCKHe 1eiicTBUA.

YMCHHUEC HUCIIOJIb30BAaTh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUSA, a4 TAKIKC B
Kady€CTBC OCHOBbI 14 (bOpMHpOBaHI/ISI TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX
CYKIICHUH;

MpUOOpPETEHNE OTIBITA IO TNIAHUPOBAHUIO, OPTaHU3AIMU U TIPOBEJICHUIO YYEHUIECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJ0M MPOIIECCca, CAMOCTOSATEILHO MTPOTHO3UPOBATD €TI0
pe3ynbTat, GopMyIupoBaThH 000OIIEHHUS 1 BEIBOIBI 110 pe3yIbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEIOBaHMs, COCTABIATh OTYET O MPOeNaHHOM padoTe.

Padora ¢ unopmanueii:

yYMEHHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIMIO Pa3IMYHBIX BUIAOB U
¢dbopM npeicTaBICHUS, TOJyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIsIpHAs JUTEepaTypa
XUMHUYECKOI0 COJIep KaHusl, CIPaBOYHbIE TOcO0Us, pecypchl IHTepHETa), KpUTHUECKU
OLIEHUBATh IPOTHUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;



yMEHHE NPUMEHATh Pa3IndHbIe METOBI U 3aIIPOCHI TIPH MTOUCKE M 0TOOpE HH(POPMALNH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIIOJTHEHUSI YUEOHBIX M MO3HABATENBHBIX 33/1a4
OTIpeIeIEHHOTO THIA, TPUOOPETEHHE OIbITAa B 00JIACTH UCIIOIB30BaHUS HHPOPMALIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTHH, OBJIaJIeHUE KyJIbTypOi aKTUBHOT'O MCIIOJIb30BAHUSI pa3IMYHbIX
HIOMCKOBBIX CUCTEM, CAMOCTOSITEIEHO BRIOMPATh ONTUMAIIBHYIO (POPMY IpEACTaBICHHS
uH(pOpMaINN ¥ WUTIOCTPUPOBATH peIlaeMble 3aa4H HECTIOKHBIMU CXEMaMH, TuarpaMMaMmH,
apyruMu GpopmMaMu rpa@uK U ©X KOMOMHALIUSAMUY;

YMEHHE HCIIONIb30BaTh U aHAIM3UPOBATH B Mpoliecce yueOHOH U UCClIe0BATEIbCKOM
NEeATENBHOCTH UH(POPMAIIUIO O BIUSHUH MPOMBIIIJIEHHOCTH, CETFCKOT0 X0341CTBA U TPAaHCIIOpTa
Ha COCTOSIHME OKPY’KaIOLIEH MPUPOAHOMN CPEIbl.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 331aBaTh BOIIPOCHI (B X0e nuajora u (WIn) JUCKYCCHH) 10 CYIIECTBY 00CYKIaeMOi
TEMBI, (HOPMYIHPOBATH CBOU MPEIOKECHHSI OTHOCUTEIHHO BBIIOJIHCHUS MTPEITI0KEHHON 3a/1a4H;

YMEHUSI IIPECTaBIIATh MTOJIyYEeHHBIE PE3YIIbTaThl O3HABATEIBHON AEATEIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JAeNaTh MPE3CHTAIHIO PE3yIbTATOB BBITIOTHEHUS! XUMHUYECKOTO
IKCIIEpUMEHTa (J1TaOOpaTOPHOTO OIBITA, TA0OPATOPHOI PpabOTHI IO HCCIETOBAHUIO CBOWCTB
BEIIECTB, Y4eOHOI0 IIPOEKTa);

YMEHHUS Y4eOHOT0 COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMW MTO3HABATEIIPHON 1
UCCJIEIOBATEIILCKOM JICATETFHOCTH IPU PEIICHUHN BOSHUKAIONINX MPOOJIEM Ha OCHOBE Yy4ETa
OOIIMX UHTEPECOB U COTJIACOBAHUS MO3UIINHI (00CYKACHHsI, 0OMEH MHEHUSMHU, «MO3TOBBIC
LITYPMbDY, KOOPAUHALIMS COBMECTHBIX IEUCTBUN, ONIPEAEIICHUE KPUTEPUEB IO OLICHKE KaueCTBa
BBITIOJIHEHHOW PabOTHI U IpyTHE).

PeryasiTuBHbIe yHHBepCaJbHbIC Y4eOHbIe eiiCTBHUA:

YMEHHE CaMOCTOSITEITFHO OIPEIENIATH IIeNTH e TEILHOCTH, TUIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIHMPOBATH U MTPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTD, BHIOMPAThH
HanOosnee 3¢ heKTuBHBIE CIOCOOBI pelIeHUs] Y4eOHBIX U TO3HABATEIbHBIX 33124,
CaMOCTOSATEJIEHO COCTABJISITh WM KOPPEKTUPOBATH MPEII0KESHHBIA alITOPUTM JeHCTBUI MTpH
BBITIOJTHEHUH 33JaHUH ¢ YIETOM ITOJTyYeHHUS] HOBBIX 3HAHNH 00 M3y4aeMbIX 0OBEKTaX —
BEIIECTBAX U PEaKIUIX, OLICHUBATh COOTBETCTBHUE MOJyUYCHHOTO pe3yJIbTaTa 3assBICHHOM LIeNH,
YMEHHE HCIIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, TIPEJIaraéMble B YCIOBUH 3a/IaHHH.

INPEIMETHBIE PE3YJIBTATbBI

B cocTaBe npeMETHBIX Pe3yIbTaTOB I10 OCBOCHUIO 00SI3aTEIBHOIO COIEPKAHNU,
YCTaHOBJICHHOT'O IaHHOH (eiepabHOi pabouelt MporpaMMOii, BBIIEIISAIOT: OCBOCHHBIE
00yyaronMMUCs Hay4HbIEe 3HAHHsI, YMEHUS U CIIOCOOBI IecTBUH, crienuduueckue s
IpeIMETHOM 001acTu « XUMUsDY, BUJIbI AE€ATEIBHOCTH 110 IIOJIYYEHUIO HOBOTO 3HAHHUS, €T0
UHTEPIPETALINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YYEOHBIX U HOBBIX CHTYaIIUsX.

K koHiry o0y4eHus B 8 kjiacce mpeIMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHUIA:



pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHIA: aTOM, MOJIEKYJIa, XUMUYECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOJIHASL U HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAsL aTOMHAsI U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsl Macca, MaccoBas JOJII XUMUYECKOTO AJIEMEHTA B COCIMHEHHH,
MOJIIpHBIA 00BEM, OKCH/I, KUCIIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPUIIATENILHOCTb,
CTENIeHb OKUCIICHUS, XUMUUECKasl peaklus, KjJacCU(PUKAIUI peaKIii: peaKkun
COCIMHEHUS, PEaKIH PA3I0KEHHsS, PEAKIIUU 3aMEILCHHs, PeaKIIui 0OMEHa, 3K30- U
SHIOTEPMHUUYECKUE PEAKIINH, TETUIOBOU A(h(HEKT peakiinu, siIpo aToOMa, HICKTPOHHBIN
CJIOM aToMa, aTOMHAasi OpOUTalb, pAJANYC aTOMa, XUMUYECKas CBSI3b, TOJISIpHAS U
HEMoJIsipHasi KOBaJICHTHAs! CBSI3b, HOHHAS CBSA3b, HOH, KATHOH, aHUOH, PaCTBOpP, MaccoBas
JIOJISI BEIIeCTBa (MPOIEHTHAsI KOHIICHTPAIIUsI) B PaCTBOPE;

HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUN U MMPUMCHATDH OTU
IMOHATHSA ITPU OITMCAHUHN BEUIECCTB U UX npeBpameHHfI;

UCTIOJIF30BaTh XUMHUECKYIO CUMBOJIUKY JUISI COCTABJICHUS (POPMYIT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUM;

OIpeeIIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECUHEHUSX, CTENIEHb
OKHCIICHHS JIEMEHTOB B OWHAPHBIX COSTMHEHHSX, TPHHAJICKHOCTD BEIIECTB K
oTpeieIEHHOMY KJIACCY COSAMHEHUH 1Mo (hopMyiam, BUJ XUMHUECKOM CBSA3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COECJUHEHHUSAX;

packpeiBath cMmbici [lepuoanueckoro 3akona [[. 1. MenneneeBa: 1eMOHCTPUPOBATh
IIOHUMAaHUC HepI/IOI[I/I‘-IGCKOf/'I 3aBUCHUMOCTHU CBOMCTB XUMHYECKUX DJIEMEHTOB OT UX
nonoskeHus B [leproanyueckoit cucteme, 3aKOHOB COXPaHEHHUsI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs1, 3aKOHa ABOTapo;

OIMCHIBATH M XapaKTepru30BaTh Tabmuunyo popmy Ileproanyueckoii cucteMbl
XMUMHUYECKHUX 3JIEMEHTOB: pa3InyaTh NOHATHUS «IJIaBHAas MoArpynna (A-rpynmna)» u
«mobounas noarpynna (b-rpymnmna)», Masble ¥ O0IbIINE EPUOJIbI, COOTHOCUTh
0003HaueHMs1, KOTOpble UMeroTCs B Tabnuie «llepruognueckas cucteMa XMMUYECKHX
anemeHToB J[. . MenzeneeBay ¢ 4MCI0OBBIMU XapaKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 001ee YMCIo AIEKTPOHOB U
pacrpesielIeHue UX 10 3JEKTPOHHBIM CIIOSIM);

KJIACCU(PUITUPOBATH XUMUYICCKUE JIEMEHTHI, HECOPTAaHWICCKUE BEIIECTBA, XUMUUICCKUE
peakiuu (1Mo YUCIIy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY

dbdexry);

XapaKTepU30BaTh (OMUCHIBAThH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB, MOATBEPIK/asi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUii;

IMPOTrHO3NPOBATH CBOMCTBa B€IICCTB B 3aBUCUMOCTH OT UX KAYCCTBCHHOI'O COCTaBa,
BO3MOJXHOCTHU IMMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX,



e BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUUYECKOT0 IEMEHTA 0 (hopMyJie COETUHEHHUSI, MACCOBYIO JOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLINN;

e [PUMEHSTHh OCHOBHBIE ONEPAIIMU MBICIUTEILHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHIE, CUCTEMATH3aIINIO, KIaCCU(UKAIUIO, BBISIBIICHUE TPUIMHHO--
CIIEICTBEHHBIX CBA3EH — ISl U3YUYEHHUSI CBOMCTB BEUIECTB M XUMUYECKUX PEAKLINM,
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOIIOIEHNE, H3MEPEHUE, MOJICITUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICIICHHBIN );

e  CIIEJOBATH IIPABHIIAM TOJIb30BAHUS XUMHUYECKOH IMOCY 101 1 1a00paTOpHBIM
000py0BaHHEM, a TAK)KE MIPaBHIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYUYEHUIO U
CcOOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KUCIOPO/Ia), TPUTOTOBJICHHUIO
pacTBOPOB C ONPEIEIEHHON MAaCCOBOM J10JIEN paCTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U
MIPOBOJINTH XHMHUYECKHUE YKCIIEPUMEHTEHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUCH 1
KHCJIOT C TOMOIIBIO0 MHIUKATOPOB (JTaKMYC, (heHONIPTaNCHH, METUIOPAHXK U APYTHUE).

K koH1y 00yuenus B 9 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHUPOBAHHOCTD Y 00YUAIOMIUXCSI YMEHUH:

e  PAacKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX TTOHITUI: XUMUYECKHUI JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATEIIEHOCTh, CTENICHh OKUCIICHHSI, XHMUYECKask PEaKIHs, XUMUIECKast
CBSI3b, TETJIOBOH 3 (EKT peakluu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, SJIEKTPOIIHUTEHI,
HE3JIEKTPOJIUTHI, DJICKTPOIUTUIECKAs TUCCOLUAIINS, PEaKIIMM HOHHOTO OOMeHa,
KaTaJM3aTop, XMMUIECKOE paBHOBECHE, 00paTUMbIe U HEOOpAaTHMBIE PEaKIHH,
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIE PEAKITUH, OKHCIUTEIh, BOCCTAHOBHUTEIb, OKHCIICHHE
¥ BOCCTaHOBJICHHUE, AJNTOTPOIHS, aM(pOTEPHOCTh, XUMHUECKAs CBSI3b (KOBaJCHTHAs,
MOHHAs!, METAJTMYECKas ), KPUCTATHYECKas pelIéTKa, KOPPO3HUsi METAIJIOB, CIIABHI,
CKOpPOCTh XUMHUYECKOH peakiiu, IpeaeabHo fomycTiuMas KoHenTpauus [1JIK
BEILIECTBA;

e HWIIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUU U MMPUMCHSATDH OTU
MOHATHS IPU OIIMCAHUU BCHICCTB U UX HpeBpaIlIeHHfI;

e  HCHOJH30BATH XUMHUECKYIO CHMBOIIUKY JUISI COCTABJICHUS ()OPMYIT BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

e OIpPENENATh BAJIECHTHOCTb U CTEIIEHb OKUCIICHUS XUMUUECKUX 3JIEMEHTOB B COEIUHEHUIX
Pa3JIMYHOTO COCTAaBA, IPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COETMHEHUI
o popmyram, BUII XUMHUYECKOH CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUTMYECKasi) B
HEOPraHMUYECKUX COSAMHEHHSAX, 3aps]l HOHA M0 XUMHUECKOH hopMyIie, XapaKTep Cpeibl
B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEANHEHUH, TUIl KPUCTAITINYECKON PEIIETKH
KOHKPETHOI'O BEUIECTBA;

® PaCKpbIBATH CMBICJI Hepno,unqecxoro 3aKOHa I[ H. MenneneeBa u ACMOHCTPHUPOBATH €TI0
IMOHHUMAaHHUC: OIIUCBIBATh U XapPAKTCPHU30BaATb Ta6J'II/I‘-IHy'IO (1)OpMy HepHOI[quCKOﬁ



CHUCTEMbI XMMHUYECKHX 3JIEMEHTOB: Pa3INyaTh MOHATHS «TJaBHAas nmoArpymnmna (A-
rpynna)» u «mnobdounas noarpynna (b-rpymnmna)», maible 1 60JbIINE TEPHUOBL,
COOTHOCHUTbH 0003HAYEHHS, KOTOPbIE UMEIOTCS B IEPUOINIECCKON TaOJIUIIE, C YUCITOBBIMU
XapaKTEePUCTHUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsiz s/pa,
o0111ee YUCII0 3JIEKTPOHOB U PaclpeieIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM), OOBSCHATh
o0111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOICTB 2JIEMEHTOB M UX COEIMHEHUH B Ipesienax
MaJbIX IIEPUOJO0B U IVIABHBIX MOATPYIII C YIYETOM CTPOEHHS X aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE IIIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (1o YKUCIy U COCTAaBY YUaCTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY
3 eKTy, 0 UBMEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATD) OOIIME U CHEIUPHUUECKIEe XUMUUECKHE CBOICTBA
IIPOCTHIX U CIIOKHBIX BEIIECTB, IOATBEPAKAAsi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

COCTaBJISITh YPABHEHUS AJIEKTPOIUTHUECKOMN TUCCOLMAIIMHN KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPABHEHUS PEeaKIMii HOHHOTO 0OMEHa, ypaBHEHUS PEeaKIIHid,
MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBA3M MEXIY BEIIeCTBAMH
Pa3JIMYHBIX KJIACCOB;

PaCKpbIBaTh CYIMTHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCpCcaACTBOM
COCTaBJICHUA JJICKTPOHHOT'O OajaHca 3THX peaKHHﬁ;

IMPOTrHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS, BOSMOXKXHOCTH
MMPOTCKAHUA XUMHWYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJII0 XUMHUUYECKOT0 AJIEMEHTa 1o (hopMyJsie COeTUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peaklui;

coOroaTh MpaBUIIa MOJIb30BAHUS XUMUYECKON TTOCYA0N U JIaOOpaTOPHBIM
00opyaoBaHKEM, a TAKKe TIPaBHIIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB 10 TOTYUYEHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

IIPOBOAMTD PEAKIIUH, TOATBEPAKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPUI-, OpPOMHI-, HOIU-, KapOoHaT-, Gpocdat-,
CWJINKAT-, CyJIb(aT-, THAPOKCU-UOHBI, KATHOHBI aMMOHUS M HOHBI U3Y4YEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BELIECTB;

MPUMEHSATh OCHOBHBIE ONEPALIUU MBICIUTEIbHOMN ESITEIbHOCTH — aHAIU3 U CUHTE3,
cpaBHEeHHE, 000011IeHUE, CUCTEMATH3AIUIO, BBISABICHUE TPUINHHO-CIIEICTBEHHBIX CBS3EH
— JIJI U3YYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEaKLUi, €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — HA0JIFO/ICHNE, I3MEPEHUE, MOJICITUPOBAHKE, YKCIIEPUMEHT
(peanbHbII U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacos
HaumeHnoBanue
DJIeKTpOHHbBIe (LM(pPOBbIE)
Ne m/m | pa3nmesioB u Tem
KOHTpOJIbeIe HpaKTI/I‘IGCKHe 06pa30BaTeJ'II>HLIe pecypchbl
NporpamMmeI Bcero
padoThI padoThI

Pa3zgen

1. [lepBoHayabLHBbIE

XUMHUYECCKHUE ITOHATHUSA

XUMHUS — BaXKHas
00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuoTeka
' IPaKTHYECKOM LIOK https://m.edso00.ru/7f41837c
JEATSITBHOCTH
YeJIoBeKa
BemectBa n
1.2 XAMUYECKHE 15 1 bubmmorexa
' LIOK https://m.edsoo.ru/7f41837c
peaxiuu
Hroro mo pazneny 20

Pa3nen 2. BaxkHeiimne npeacTaBuTe 1M HEOPraHMYECKUX BellleCTB

Bo3nyx. Kucnopon.

bubanoreka
2.1 I1 6
ouATHe 0 IIOK https://m.edsoo.ru/7f41837¢c
OKCHJAX
59 Bonopoa.Ilonsarue 8 1 Bubnuoreka
' 0 KHCJIOTaX U COJISIX IIOK https://m.edsoo.ru/7f41837c
Bopga. P .
2.3 nﬁimzc;g o 5 1 1 bubamorexa
' LIOK https://m.edsoo.ru/7f41837c
OCHOBAHHIX
OCHOBHBIE KJIACCHI
2.4 HEOpPraHUYECKHUX 11 1 1 bubmorexa
' P . [IOK https://m.edsoo.ru/7f41837¢c
COEUHEHUI
Hroro no pazneny 30

Paspnen 3. Ilepuoanueckuii 3axkon u Ilepuoguyeckasi cucreMa xumuieckux jiementon /1. U.
MenpgeneeBa. CTpoeHue aToM0B. XUMU4YecKas ¢BA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuu

3.1

Ilepuonuueckuit
3aKOH 1

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




[Iepnonnueckas
cucrtema
XUMUYECKHUX
anemenToB /l. U.
Menneneena.
Crpoenue atoma

XUMHUECKasd CBA3b.

3.9 OxucauTensHO- 3 1 bubnmnoreka
' BOCCTaHOBUTEJIbHBIC IIOK https://m.edsoo.ru/7f41837c
peakiuu
Hroro no paznen 15 bubmiorexa
pasAcity IIOK https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpems 3 bubamorexa
P P ITOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOIT'PAMME
9 KUIACC
KoanuyecTBo yacos
HaumeHnoBanue
DJIeKTpOHHbIe (LM (ppOoBbIE)
Ne n/m | paznesnoB u Tem
KOHTpOJILHLIe HpaKTI/I‘leCKI/Ie 06pa3OBaTe.}ILHLIe pecypchl
NPOrpamMMmblI Bcero
padoThI padoThI
Pa3nen 1. BemecTBo 1 XuMu4eckne peaknuu
[ToBTOpEnue u
11 yriyOJeHUe 3HAHHMA 5 1 bubnuotexa
' OCHOBHBIX Pa3/IesioB [IOK https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcCHOBHBIE
12 3aKOHOMEPHOCTH 4 bubnuoteka
' XMUMHUYECKHX LIOK https://m.edso00.ru/7f41a636
peaxkuuii
DIIEKTPOTUTHYECKAS
JUCCOLUALIUS.
1.3 XuMu4eckue 8 1 1 bubnuoteka
' IIOK https://m.edsoo.ru/7f41a636
peakuuu B
pacTBopax
Uroro no pazgeny 17




Pa3gea 2. HemeTa bl M UX COCAUHEHUSA

2.1

OGmas
XapaKTEePUCTHKA
XUMHYECKHUX
aneMeHToB VIIA-
rpynsl. ['anorenst

bubmmoreka
[IOK https://m.edso0o.ru/7f41a636

2.2

OOmas
XapaKTEePUCTHKA
XAMUYECKHUX
3JIeMeHTOB VIA-
rpynnsl. Cepa u eé
COCIMHCHUS

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

2.3

O6mas
XapaKTEepUCTHKA
XUMHYECKHIX
37eMeHTOB VA-
rpynnsl. A30T,
¢dbocdop u ux
COCTMHEHUS

bubmmorexa
LIOK https://m.edso0o.ru/7f41a636

2.4

OObmas
XapaKTEePUCTHKA
XUMHYECKHUX
anemeHToB [VA-
IpyINIBL. YTIEPOa U
KPEMHHI U UX
COCIHECHUS

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

Hroro no pasneiny

25

Pa3zgea 3. MeTasibl M UX COeTUHEHUSA

31 OO6mue cBoMCTBa 4 bubnuoreka
' METAJLIIOB LIOK https://m.edsoo.ru/7f41a636
Baxwueiiiine
39 16 bubnmmorexa
' METAIIBT X IIOK https://m.eds00.ru/7f41a636
COCIIMHEHUS
Wroro no pazueny 20

Paznen 4. Xumus 1 okpyKammas cpeia

4.1

BemtectBa n

3

bubmmoreka




MaTCpHraJIbl B ) KU3HU
YCJIO0BCKa

LIOK https://m.edso0o.ru/7f41a636

Hroro no paszneiny 3
p 3 bubnuoreka

C3EPBHOE PPEMA LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME




ITOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Kos1-Bo yacos JIEKTPOHHBIE
Jlara
uudposbIe JdonmonHureabHast
Ne n/m | Tema ypoka H3yYEeHU 5
Beero a oOpasoBaTeibH | MHpoOpMaIUs
ble pecypcehl
IIpenmer xumumu.
p bubnuoteka
0JIb XUMUU B
1 1 ps://m. -
KU3HU YeJIOBEKa. LOK https://m.ed | §1-2
s00.ru/ff0d210c
Tena u BemecTBa
[IpakTnueckas
pabota Ne 1
«IIpaBuna paboThI B bubnuoreka
2 1a00paTopHu U 1 LIOK https://m.ed
puEMBI 00paICHHS 500.ru/ff0d23dc
¢ JJabopaTOpHBIM
000pyI0BaHUEM
UucTeie BemecTa u bubnuoteka
3 cmecu. CriocoObl 1 IIOK https://m.ed | §4
pasmeneHus cMeceit soo.ru/ff0d26ca
[IpakTnueckas
6orta Ne 2
f);a:Ti crite bubnuoTeka
< HU
4 . ecﬁuﬂ( . ene 1 IIOK https://m.ed
Mecel (Ha mpuM
prMep s00.ru/ff0d28c8
OUYHUCTKHU
MIOBAPEHHOM COJIN)»
DusnyeckKue u
XUMHYECKHE bubnuoreka
5 SIBJICHUS. 1 IIOK https://m.ed | §6
XuMu4ecKas s00.ru/ff0d37fa
peakuus
bubnuoteka
6 AToMBI 1 MOsTeKyel | 1 LIOK https://m.ed | §7
s00.ru/ff0d2a6¢
MbocTiie bubnuoteka
TBIC U
7 P 1 10K https://m.ed | §8-9

CJIOXKHBIC BEIICCTBA

s00.ru/ff0d2a6¢




XUMHUYECKHUE

3JIEMEHTHI.
OrtHocuTenbHas bubnuoreka
8 aTOMHas Macca. IIOK https://m.ed | §10-12
3HaKH (CHMBOJIBI) s00.ru/ff0d2be8
XUMHYECKHX
3JIEMEHTOB
3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB.
XuMuueckas bubnmoreka
9 bopmya. LIOK https://m.ed | §13-14
OTHOCHTENBHAS s00.ru/ff0d2eae
MOJICKYJISIpHAS
Macca
MaccoBag nons
bubnuoreka
10 z:zgl:;;;{zm [IOK https://m.ed | §15
s00.ru/ff0d350c
COEIMHCHUHI
BanentHocTh bubnuoreka
11 XUMHYECKHIX IIOK https://m.ed | §16
JJIEMEHTOB 500.ru/ff0d323c
CocraBieHue bubnuoreka
12 bopmyi o LIOK https://m.ed | §17
BaJIEHTHOCTH 500.ru/ff0d3al6
ATOMHO- bubnmmoreka
13 MOJICKYJIIPHOE LIOK https://m.ed | §18
yYeHHE s00.ru/ff0d2d50
3aK0oH cOXpaHEHUs Buborexa
1g | acem semeers LOK hups:med | §19-20
$00.ru/ff0d3b88
ypaBHEHUS
Knaccudukamnus
XUMHYECKHX
peakiuit bubnmnoreka
15 (coenuHeHwMs, LIOK https://m.ed | §21
pas3ioKeHus, s00.ru/ff0d3f34
3aMeIeHus,

oOmeHa)




M. B. JlomoHOCOB

— Y4EHBIN-
bubnuoteka
16 ?)H61§g<nonenmt IHOK https://m.ed
HieHHe 1 s00.ru/ff0d40c4
cHUCTEeMaTHU3aIus
3HaHUU
KoHnTpoabHasn
padora Nel o Teme bubnmnoreka
17 «BemiectBa u ITOK https://m.ed
XHMHYECKHE $00.ru/ff0d4290
peaKIm)
KonunuecTBo bubnuoteka
18 BerecTBa. MoJb. IIOK https://m.ed | §36
Monsipaast macca s00.ru/ff0d5230
Beruucnenus
KOJIMYECTBA, MACCHI Eubanorexa
19 petiiectsa to LIOK https://m.ed | §37
YPapHEHIBIM s00.ru/ff0d5708
XUMHYECKHIX
peaxkuumii
Kucnopon.
Criocobet bubnmoreka
g0 | MeMyiem [{OK https:/m.ed | §22
Kmeropola B s00.ru/ff0d497a
naboparopuu u
MIPOMBIIIJICHHOCTH.
duznyveckue u
XUMUYECKHE
CBOMCTBa
Kmeropota bubnuoteka
21 | (pearum IIOK https:/m.ed | §23-24
OKUCJICHUS,
s00.ru/ff0d4614
ropenue). [lonstue
00 okcuaax.
[Ipumenenue
KHUCJIOpO/ia
Bosnyx — cmechk bubnuoteka
22 razos. CocTas LIOK https://m.ed | §26-27

Bo3ayxa. Kucnopon
— DJIEMEHT U

s00.ru/ff0d448e




MIPOCTOE BEIIECTRO.
O30H

Tennosoit a3 ekt
XUMUYECKOU
peaxiuy, IOHATHE O

bubanorexa

23 TEPMOXHMHUYECKOM LIOK https://m.ed
ypaBHEHHH, 3K30- U $00.ru/ff0d4790
SHAOTEPMHUUECKHUX
peaKIMIX
TommmBo (He( TS,

;’FOJ‘IB Y METaH). BuGmiorexa
24 BEZESISHCHI/IG ) LIOK https://m.ed
yXa, CIocobpt soo.ru/ff0d4c4a
ero
MPEAOTBPAIIEHHUS
[IpakTuueckas
pabota Ne 3 mo Teme
«ITonyuenue n bubnuoteka

25 cobupanue LIOK https://m.ed
KHCIIOpO/Ia, s00.ru/ff0d4ae2
W3Y4YECHHE ero
CBOWCTBY
Bonopon —
3JIEMEHT U TIPOCTOE bubnuoteka

26 BEIICCTRBO. HOK https://m.ed | §28
Haxoxnenue B s00.ru/ff0d4ddo
MpUpPOJIe
®dusznYecKue u
XUMUYECKHE bubnuoteka

27 CBOWCTBa BOJOPO/IA. HOK https://m.ed | §29
[Mpumenenue s00.ru/ff0d4ddo
BOAOpOJA
MoHstie o bubnuoteka

28 CHCIIOTAX 1 COMAX IIOK https://m.ed

s00.ru/ff0d50d2
[IpakTuueckas Bubmmorexa
29 pabota Ne 4 1o Teme LOK https://m.ed

«ITomyuenue u
cobupanue

s00.ru/ff0d4f42




BOJIOPO/JIa, U3yYECHUE
€r'0 CBOMCTB»

MossipHblii 00bEM

Bbubaunoreka

30 ra3soB. 3aKOH IIOK https://m.ed | §38
ABorazapo 500.ru/ff0d542e
Brruucnenus
00BEMa, KOJIM4YecTBa
BEIIIECTBA r'a3a 1o bubnmoreka

31 €r0 U3BECTHOMY IHOK https://m.ed
KOJIMYECTBY s00.ru/ff0d55a0
BEIIECTBA WITH
00BEMY
Brruancaenus
00BEMOB T'a30B 110

bubnuoreka

3p | YPAapHEHHIO 10K https:/m.ed | §39
peaktin Ha,,OCHOBe 500.ru/ff0d5708
3aKOHA O0BEMHBIX
OTHOIIICHHUH ra3oB
dusnueckue u bubnmoreka

33 XUMHUYCCKHUEC HOK https://m.ed | §31-32
CBOICTBA BOJBI s00.ru/ff0d587a
CocTaB OCHOBaHUH. bubnuoreka

34 [Tousitre 06 IIOK https://m.ed
UHIHKaTOpax s00.ru/ff0d59e2
Bopna xak
pPacTBOPUTENb.

Hacsoiennasie u
bubnmoreka

35 | MCHACHIMICHIRIC 10K https:/m.ed | §33
pacTBOpSL. $00.ru/ff0d5b40
MaccoBag nons
BEIIICCTBA B
pactBope
[TpakTrueckas
pabota Ne 5 o reme
«IIpurorosienue Bubmiorexa

36 ITOK https://m.ed

pacTBOPOB C
onpeaenEHHON
MaCCOBOM J0JIeH
pPacTBOPEHHOTO

soo.ru/ff0d5eba




BCIICCTBA»

Bubnuoreka
37 Pemenne 3amau LIOK https://m.ed
s00.ru/ff0d4dd0
K
;;IOTIZ‘O;:; a’:) ere bubauoreka
38 pKHCTO N 1o TeM 1OK https://m.ed
(RHCHOPOX. 500.ru/ff0d6342
Bonopoxn. Boga»
OKcHIBI: COCTaB,
KJaccuUKaIus bubmotexa
39 | “a ’ 10K https://m.ed | §40
ypa- soo.ru/ff0d664e
[TorydeHne OKCHIOB
X
CBIZI\;II::;KHG: bubauoreka
40 . IIOK https://m.ed | §40
ACTIOTHETX, s00.ru/ff0d664e
OKCHJIOB
OcCHOBaHH: COCTaB, bubauoreka
41 KIaccupuKanms, LIOK https://m.ed | §41
HOMEHKJIaTypa s00.ru/ff0d67ca
XUMHAYECKHE bubanoreka
42 CBOWCTBA IIOK https://m.ed | §42
OCHOBAaHMI1 so0o.ru/ff0d67ca
AmMdoTtepHbIe
43 OKCHUIBI U §43
TUAPOKCHUIBI
Kucnotsl: cocras, Bbubnuoreka
44 KaaccuuKanus, IIOK https://m.ed | §44
HOMEHKJIATypa s00.ru/ff0dfee2
[Tonydenue u bubanoreka
45 XHMHYECKHE LIOK https://m.ed | §45
CBOMCTBA KUCJIOT so00.ru/ff0dfee2
Comnu (cpennue):
HOMEHKITATYDA, Bubnuoreka
46 CII0COGEI LIOK https://m.ed | §46-47
MOy deHs, 500.ru/00ad9474

XUMHNYECKHUEC




CBOMCTBA

[IpakTnueckas
pabota Ne 6.
Peuene Bubnuoreka
47 SKCTICPHMEITAIILIRL IIOK https://m.ed
X 3aJ1a4 10 TeME
$00.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COEIMHEHUI
I'eneTnueckas cBsSI3b
bubanoreka
48 z:ley KJIaccaMHu LIOK https://m.ed
P raHquUCKHX 500.ru/00ad9a50
COCIMHCHUI
O06o0061IeHNE U bubanoreka
49 CHUCTEMaTH3aIus LIOK https://m.ed
3HaHHUU $00.ru/00ad9ch2
KonTpoabHas
padora Ne3 o teme bubanoreka
50 "OCHOBHBIE KJIACCHI ITOK https://m.ed
HEOPraHUYeCKUX s00.ru/00ad9ela
coequHeHun"
[IepBbie ONBITKH
KJaccupuKaluu Bu6mioTexa
g | IMITICCKIX 10K https://m.ed | §49
DJEMEHTOB. s00.ru/00ad9ffa
[TonsTHE 0 rpynmax
CXOJHBIX 3JICMCHTOB
[Tepuonnueckuii
3aKOH U
[Tepunoanueckas bubanoreka
52 cucrema IIOK https://m.ed | §50
XUMHYECKUX s00.ru/00ada52c
anemeHnToB J[. 1.
Menpaeneena
[Iepuonsl, rpynisl, bubamorexa
53 I — LIOK https://m.ed | §51
s00.ru/00ada52c
54 CrpoeHue aTOMOB. bubnnoreka §52

CocTaB aTOMHBIX

IHOK https://m.ed




saep. M3oromnbl

s00.ru/00ada342

Crpoenue
ANEKTPOHHBIX
000JI0YCK aTOMOB bubnuoreka

55 JJIEMEHTOB IOK https://m.ed | §53
[Mepuoanyeckoit s00.ru/00ada6hc
cucremsl JI. U.
MeHnpeneeBa
XapakTepucTuka
XUMHYECKOTO
3JIEMEHTa 10 €T0 bubnuoreka

56 MOJIOKCHHUIO B IHOK https://m.ed
[Mepuoamnyeckoit s00.ru/00ada824
cucteme /1. W.
Menneneena
3HadeHue
ITepronnueckoro
JaKona s bubnuorexa

57 | PassHmUiHAyKHH 10K hitps:/m.ed | §54
npaktuku. 1. W.

s00.ru/00ada96e

MenneneeB —
Y4EHBIN, IEAATOT U
rpaXIaHIH
DIIEeKTPOOTPULIATEIH Buorexa

5g | MOCTR ATOMOB 10K https:/m.ed | §55
HIMIHCCITX s00.ru/00adaab8
3JICMEHTOB
Mommas buGnuoreka

59 IIOK https://m.ed | §56
XUMUYECKasl CBA3b 500.1u/00adac34
KoBanentHas bubnuorexa

60 MOJIsIpHAs IIOK https://m.ed
XHMHYIECKasl CBS3b s00.ru/00adaab8
KoBanenthas bubnuoreka

61 HETIOJIsIpHAs LIOK https://m.ed
XHUMHYECKAs! CBSI3b s00.ru/00adaab9

62 CrerneHb OKUCIICHUS bubnnorexa §57

IIOK https://m.ed




500.ru/00adae28
OKUCIIATEIBHO- Bubnuoreka
63 BOCCTaHOBHUTEIbHBIC | 1 LIOK https://m.ed
peaxiyu s00.ru/00adb076
OKHCIITe bubanoreka
KUCJIINTCIIN 1N
64 BOCCTAROBHTCI 1 IIOK https://m.ed
500.ru/00adb076
O06001IEeHNE U bubanorexa
65 CHUCTEMaTH3aIIHs 1 IIOK https://m.ed
3HAHUI s00.ru/00adb33c
K
s
66 E o aT‘(’)MZ ©l1 10K https://m.ed
P ) s00.ru/00adb486
XUMHYEeCKast CBA3EL)
P i )
OegegBHbm YPOK bubaunoreka
67 © HIZHHZH 1 ITOK https://m.ed
CHCTehf Thsats 500.ru/00ad9ch?2
3HAHUN
P 7 .
Oj;egBHHH YPOK Bubnnoreka
o0LIeHue U
68 1 IHOK https://m.ed
CHCTeI\faTHSaHm s00.ru/ff0d61c6
3HAaHUHU
OBHLIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




9 KUIACC

Kou-Bo yacoB DJIeKTPOHHBbIE
N /it | Tema ypoka Hdara nugposbie JonojiHUTEIbHAA
Beero u3ydyeHusi | ooOpaszoBareqibH | HH(popMauus
ble pecypcbl
[Tepronnueckuii
3aKOH.
[lepnognueckas bubnumoreka
1 cucreMa 1 LIOK https://m.ed
XHUMHAYECKHX 500.ru/00adb59e
anemenToB /l. U.
Menneneena
3aKOHOMEPHOCTH B
M3MEHEHUU CBONCTB bubnmoreka
2 XUMHYECKHX 1 IIOK https://m.ed
3JIEMEHTOB TIEPBBIX 500.ru/00adb6b6
TPEX MEPUOJOB
Knaccudukanus u BuGmiorexa
3 HOMEHICIATYpa 1 IIOK https://m.ed
:Zgi rCaTI;quCKHX s00.ru/00adb7e2
Buasl xumuyeckoi Buborexa
4 CRASH T THITH 1 IHOK https://m.ed
ggi?;g;mqecmx s00.ru/00adbac6
KoHnTpoibHasn
padota Nel o Teme
5 «IIoBTOpenue u 1
yriayOseHue 3HaHUH
OCHOBHBIX Pa3/IesioB
Kypca 8 Kiaccay
Knaccudukarus
XUMUYECKHUX
peakiuii mo bubnmnoreka
6 pa3IMYHBIM 1 IIOK https://m.ed | §1
[IPHU3HAKAM. s00.ru/00adbch0
OKucauTenbHO-

BOCCT. peaKLuu




OKHCIIMTEIILHO- bubnuoteka
7 BOCCTaHOBUTEIHHBIE IIOK https://m.ed | §1
peaxiym s00.ru/00adcade
Ilonstue o
CKOpOCTH
XAMUYECKOU bubnmoreka
8 peaxiuu. [TousiTre o IIOK https://m.ed | §3
TOMOT'CHHBIX U s00.ru/00adbe9a
reTepOreHHBIX
peaKImsIx
Ilonstue o
XUMHYECKOM
PaBHOBECHH.
®dakTopsl,
BIIMSIOIIME HA bubnuorexa
9 CKOPOCTh LIOK https://m.ed | §5
XUMHAYECKOMH 500.ru/00adc28c
peaKkIuu u
MOJIOKEHUE
XUMHYECKOTO
paBHOBECHsI
Teopus
BJIEKTPOJIUTHYECKON bubnuoteka
10 JUCCOLIMAIINH. IIOK https://m.ed | §6
CuIbHBIE U clTa0bIe 500.ru/00adcd68
BJICKTPOIUTHI
HonHble ypaBHEHUS bubamorera
1 peaxiuii [OK https://m.ed | §9
500.ru/00add448
XUMUYeCcKue
CBOﬁCTBaTHCHOTII Enbimorexa
12 E;i;i::;‘;ez;;esg ITOK https://m.ed
. 500.ru/00add5d8
BJIEKTPOJIUTUYECKON
JIACCOIHAITAN
XUMUYECKue
CBOICTBA cOJicH B brbmiorexa
13 IHOK https://m.ed

CBETE
MpeicTaBIeHU 00
BJIEKTPOJIUTUYECKON

500.ru/00add8b2




Jucconuanmuu

bubnuoreka
14 Howsrue o . LIOK https://m.ed | §15
FrapoTHse conen 500.ru/00add9d4
O00061IEHNE U bubanoreka
15 CHCTEMATH3ALUS IIOK https://m.ed
3HaHU 500.ru/00addd12
[IpakTnueckas
pabora Ne 1. bubnmoreka
16 «Pemmenue LIOK https://m.ed
9KCIEPUMEHTAIBHBI s00.ru/00addbfa
X 3a7a9»
KonTpoasHas
padora Ne2 1o reme
«ONEeKTPOIUTHYECKA bubnmoreka
17 s1 IUCCOLMALIHS. LIOK https://m.ed
XuMUYeCKue s00.ru/00addec0
peakiuu B
pacTBopax»
O6mas
XapaKTePUCTHKA EuGmiorexa
18 ;?If;; Z‘Z’:{H . 10K https://m.ed | §12-13
N s00.ru/00addfe?
CBOICTBa Ha
puUMepe XJIopa
XJI0pOBOAOPOA.
ConstHast KUCIIOTA,
bubnmoreka
19 :;‘rlii::‘“e 10K https:/m.ed | §14-15
’ 500.ru/00ade104
MOJTyYeHHE,
MIPUMCHCHHE
[IpakTrueckas
pia_fom Ne 2 o Teme Euorexa
20 Zonii};?iiznoml LIOK https://m.ed
) ’ $00.ru/00ade348
H3y4cHHE e
CBOMCTBY»
21 Beraucnenus no bubnnoreka

YpaBHEHUSIM

IHOK https://m.ed




XUMUYECKHUX
PEaKLHii, €CIIU OJITUH
W3 pEeareHTOB JaH B
M30BITKE

500.ru/00ade488

Oomas
XapaKTEPUCTHKA bubsmotexa
22 baicrep LIOK https://m.ed | §17
35eMeHTOB VIA-
s00.ru/00ade64a
TPYIIIBI
AnnotponHsie
MoaupUKaITIH
.H
z:pH :;O}KHGHHe Bubnuoreka
1587
23 Coi - 10K https:/m.ed | §18
WHEHUH B
s s00.ru/00ade64a
MIpUpPO/IE.
XUMHUYeCKUe
CBOICTBA CEphI
CepoBoaopon,
CTpPOCHHE, bubnuoteka
24 ¢busnyeckue u HOK https://m.ed | §19
XUMHAYECKUAE 500.ru/00ade802
CBOMCTBa
Oxkcuabl cepsl.
C
@egHaECKHCeHOTa’ bubnuoreka
W3UYECKUE U
25 LIOK https://m.ed | §20-21
XUMHUYECKUE
N s00.ru/00adea28
CBOICTBA,
MIPUMEHCHHE
XuMHUYeCcKUe
peaKIuu, JIeKaIme
B OCHOBE
MIPOMBILUIEHHOTO
o
e
26 ' OK https://m.
XuMHYECKOE » ttps://m.ed
s00.ru/00adec8a
3arps3HEHUE
OKpPY’KaroIlen
cpenabl
COEIUHEHUSIMU
cephl
27

Braucnenue

buoOmmoreka




MacCOBOU JI0JIH
BBIXOJa IPOAYKTa
peakIuu

IIOK https://m.ed
s00.ru/00adec8a

O6mas
XapaKTEePUCTHKA
aJIeMeHTOB VA-
rpynnsl. A3or,

bubauoreka

28 pacnpocTpaHeHue B LIOK https://m.ed | §23
IPHUPOJIE, 500.ru/00adeeab
¢buznueckue u
XUMHUYECKHEC
CBOICTBa
AMMHak, ero
¢busnueckue u Euborexa

29 i‘;‘;“;‘z:me 10K https://m.ed | §24

’ 500.ru/00adf004
MOJTy9YCHUE U
MIPUMEHECHHE
[IpakTueckas
pabota Ne 3 o Teme bubnnoreka

30 «[lomy4enue LIOK https://m.ed
aMMHUaKa, U3y4eHHe 500.ru/00adf180
€ro CBOWCTB»

A30THast KHCII0Ta,
R bubnuoreka
31 Zgﬁ:;f;:“e " 10K https:/m.ed | §27
. 500.ru/00adf306
CBOIICTBa
Hcnonws3zoBanue
HHUTPATOB U COJIEH
aMMOHHSI B KQ4eCTBE
MUHEPATbHBIX
yI0OpeHui. bubnmnoreka

32 XUMHYECKOEe IIOK https://m.ed
3arps3HEHUE 500.ru/00adf518
OKpYKarolein
CpeIbI
COEIMHEHUSIMU
azoTa

33 ®ocdop. Oxeun bubnuoreka §29-30

docdhopa (V) u

IIOK https://m.ed




dbochopHas
KHCIIOTA,
(dbuzmveckue u

s00.ru/00adf68a

XUMUYCCKHE
CBOMCTBA,
MOJTy4eHUE
Hcnonb3oBanue
¢docdatoB B
ratectse Bbubnuoreka

34 MHHepaﬂBiIHX LIOK https://m.ed
yRobpenmit. s00.ru/00adfc20
3arpsisHEHUE
MIPUPOTHOM CpeJIbl
dbocharamu
VYraepon,
pacrpoCcTpaHEeHHE B BuGmiorexa

35 | PHPOAS 10K https:/m.ed | §31-32
Qunriccxie u 500.ru/00adfd9c
XUMUYECKHE
CBOIICTBa
Oxcunsl yraepoaa,
ux Qusndeckue u
XUMUYCCKHE
CBOMCTBA. bubnuoreka

36 DKOJIOTHYECKHUE LIOK https://m.ed | §33-34
POOJIEMBEI, s00.ru/00adfebe
CBSI3aHHBIC C
OKCHJIOM yTJIepojia
%)
YrospHas KUCI0Ta brbmorexa

37 " €€ COou LOK https://m.ed | §35

500.ru/00ae006¢

[IpakTrueckas
pabota Ne 4 o Teme
"Tlonyuenue bubnmmoreka

38 YTIIEKHCIIOTro Tas3a. LIOK https://m.ed
KauectBennas 500.ru/00ae027¢
peakIus Ha
kapOoHaT-uOH"

39

[TepBoHavanbHbIE

buoOmmoreka




IIOHATHS 00
OpPraHUYeCKHUX
BEIIECTBAX KAK O
COEIUHEHUIX
yriepoja

IIOK https://m.ed
500.ru/00ae054e

Kpemuuii u ero

buoOmmoreka

40 IIOK https://m.ed | §37-38
COCHMHEHIA 500.ru/00ae080a
[IpakTueckas
pabora Ne 5.

Peerne bubnuorexa
41 AKCTIIEPUMEHTAIBHBI 110K https://m.ed
X 3a/1a4 10 TeMe
. 500.ru/00ae0bf2
«Baxwneiimiie
HEMETaJUTbl U UX
COCITUHCHUS
KonTpoasHas
padota Ne3 o Teme bubnuoteka

42 «Baxueiimme I{OK https://m.ed
HEMETaJIbl U UX 500.ru/00ae0el8
COCIUHECHUS
OOmas
XapaKTEePUCTHKA
XUMUYCCKHX
3JIEMEHTOB —

METAILTOoB. bubnmoreka
g3 | Meranmricckas [IOK https:/m.ed | §39-40
CBSI3b U
500.ru/00ae103e
MeTauTndecKast
KpUCTAJITUIeCKast
pemeéTka.
duzndeckue
CBOICTBA METAJIJIOB
XuMHYECKHe
CBOICTBA METAJIJIOB. bubnmmoreka

44 DNEKTPOXUMHUUECKH [IOK https://m.ed | §41
{ psii HATIPSDKEHUH 500.ru/00ae1156
METaJlJIOB

45 OO0mue crnocoOsl bubnuoreka §42

IIOJIYUCHUA

IIOK https://m.ed




MeTaoB. CILIaBEL
Breraucnenus mo
ypaBHEHUSM
XAMUYECKHUX
pEaKLHA, €CIN OJTUH
W3 pEareHToB
COJICP>KUT TIPUMECH

500.ru/00ael1156

o co Bubnuoreka
HATU
46 €ODDOS Ao IIOK https://m.ed
WU METAJUIOB
PP 500.ru/00ael1278
Ilenoursre bubnuoreka
47 MCTAILL LHOK https://m.ed | §43
500.ru/00ael14b2
Oxcuasl 1 Bubnuoreka
48 TUAPOKCUIBI HATPUS LIOK https://m.ed | §43
U Kaus 500.ru/00ael14b2
[Ileno4yHO3EMEIBHBI bubnuoreka
49 € METaJlJIBI — IIOK https://m.ed | §44
KaJbIUHA U MarHui 500.ru/00ael15e8
Baxnenmme bubnuoreka
50 COEIMHEHUS IHOK https://m.ed | §45
KaJbIHS 500.ru/00ael15e8
O0600menue u
51 cuCcTEMaTH3aIHA
3HAHUU
JKEcTKOCTEL BOIBI U bubanoreka
52 CII0COOBI €€ LIOK https://m.ed | §45
yCTpaHCHUS 500.ru/00ae1886
[TpakTnueckas
pabora Ne 6 o Teme bubnmoreka
53 "YKEcTtkoCTh BOJBI 1 LIOK https://m.ed
METOBI €6 500.ru/00aelae8
ycTpaHeHus"
bubnuoreka
54 ATrOMUHUI IIOK https://m.ed | §46

s00.ru/00aelc64




AwmdorepHbie bubnmoreka
55 CBOMCTBA OKCHJIA U LIOK https://m.ed | §47
THIPOKCHIA s00.ru/00aelc64
bubnuoreka
56 Keneso IIOK https://m.ed | §48
500.ru/00ae1d86
Oxcnpel, bubnuoreka
57 | TTPOKCIANIH COMH 10K https:/m.ed | §49
xenesa (1) u
500.ru/00ae35e6
xenesa (I11)
O00061IEHNE U
58 cucTeMaTh3aIus
3HaHUH
[IpakTrueckas
pabora Ne 7.
Pemertne bubnmmoreka
59 IKCIIEPUMEHTAIILHBI LIOK https://m.ed
X 3ajJa4 110 TeMeE 1HpS./M.ec
. 500.ru/00ae3de8
«Baxneimnme
METaJUIbl U UX
COCTMHCHUS
Brrunciaenus mo
ypaBHEHUSIM
XUMUYECKHUX
pEaKLHii, €CIN OJTUH
W3 PEarcHTOB JIaH B bubnuoreka
60 M30BITKE HIIH LIOK https://m.ed
COJICP)KUT TIPUMECH. $00.ru/00ael750
Brruucnenus
MacCOBOH J10I1
BBIXOJIa MPOTYKTa
peakuuu
O6o01meHue u
61 CHCTEeMaTH3aLMs
3HaHUH
KonTpoabsHas
62 padora Ne4 o reme

«Baxueniue
METAJUIBI U UX




COCAUHCHUA
B
MZ:I:;?;B?B buoOmmoreka
63 HOBCS - 1 10K https://m.ed
g 500.ru/00ae3f50
JKN3HU YCJIOBCKA
XUMHUYECKOE
SArDSAHCHIC Bubnuoreka
64 OKp KATOLLGH 1 IIOK https://m.ed
Py = 500.ru/00ae4270
cpensl
Pois xumuu B
bubmmoreka
CHHICHUU
65 p 1 10K https://m.ed
SKOJIOI'MYCCKHUX
500.ru/00ae4270
npobJieM
P 7 )
O?:gBIZHHeypOK Bbubaunoreka
HHUC U
66 e ema wa 1 ITOK https://m.ed
HNCreMatTu Hs
. H 500.ru/00ae0d0a
3HAaHUN
P 7 .
Oi;egBHHH YPOK bubnuoreka
OO0ILIICHHUC N
67 1 IHOK https://m.ed
CHCTeI\faTHSaHm s00.ru/00adb33c
3HAaHUHU
P 7 .
Oeggg B}::II:IICYEOK bubmmoreka
68 CHCTCI;IaTma . 1 IIOK https://m.ed
N t 500.ru/00ad9cb2
3HAaHUNU
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLNECCA

OBSIBATEJIBHBIE
YUYEBHBIE
MATEPUAJIBI IJI51
YYEHHUKA

* Xummus, 8 kiacc/
Pymsutuc I'.E., ®enpaman
@.I'., AkunoHepHoe
obmecTBo «M31aTEIBLCTBO
«IIpocsemienue»

* Xumus, 9 kiacc/
Pynsutuc I'.E., ®enpaman
@.I'., AKUMOHEpPHOE
o6miecTBO «31aTENBCTBO
«ITpocBemienne

METOJUYECKHUE
MATEPHUAJIbI U151
YUYUTEJIA

XuMus : ypoku B 8 Kiacce :

noco6ue ans yuurens /H. H.

I'apa
Xumus. Ypoku B 9 kiacce :

nocobue s yunrens /H. H.

I'apa

U DPPOBBIE
OBPA3OBATEJIBHBIE
PECYPCBI U PECYPCHI CETHU
HUHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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