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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3zoBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O O0ILIET0 00pa30BaHUs, MPEACTABICHHbBIX
B ®I'OC OOQ, a Takxe Ha OCHOBE (penepanbHON paboyeil mporpaMMbl BOCITUTAHUS
U ¢ ydyé€TOM KOHIIENIMU TMpernojaBaHusl y4yeOHOTO TmpeaMera «XUMHS» B
oOpazoBaTenbHbIX Opranu3anusax Poccuiickoit @eneparuu.

[Iporpamma mo xuMuu Aa€T TMpeACTaBICHHE O UENsAX, OOmIell crpaTteruu
oOydeHHMsl, BOCHUTaHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEJICTBAMHU y4eOHOTO
npenMera, yYCTaHABJIMBAET o0s3aTeIbHOE MpeIMETHOE coJiep>KaHue,
npelycMaTpUBaeT paclpejieieHhe ero mno KiaccaM M CTPYKTYpUpPOBaHUE IO
paszzienaM W TeMaM MpOrpaMMbl 1O XMMHUH, OIpEAeNseT KOJUYECTBEHHbIE U
KaueCTBEHHBIC XapaKTePUCTUKH COJIep KaHMs, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YyYEHUSI XUMHUHU C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBfI3€H, JIOTUKM  y4yeOHOro Tmpoiiecca, BO3PACTHBIX
0CcOOEHHOCTEW  OO0ydarolmuxcsi, OMNpeaeisieT BO3MOXHOCTH MpeaMera  Jyis
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pesynbrataM 00y4eHHUs XMMUU Ha YPOBHE 1eJIeil U3ydeHusl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENIBHON JAESTENbHOCTH OOYYaromierocss Mo OCBOEHUIO
y4eOHOT0 coJiepKaHUs.

3HaHWE XHUMHUH CIYXKHUT OCHOBOM [JIsi (OpMUPOBAHHMS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUA O MaTepUaIbHOM EIUHCTBE MHPA, BAKHYIO
poiib urparot GopMHUpyEeMble XUMHUEW MPEACTaBICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUd U 00 HBOJIOIMH BEIIECTB B MPHUPOJE, O MyTSIX PEIICHUS TI100aTbHBIX
npoOJjieM YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA - CHIPHEBOH, SHEPrEeTUYCCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOXPAHEHMUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEM  JUIsl  CaMOpa3BUTHUS U
dbopMupoBaHUS KyIbTYphl TUYHOCTH, €€ 001Iel U (PYHKIIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSATEIBHOW Yy4eOHOW  JIESITENBHOCTH,
AKCHEPUMEHTAIBHBIX M HUCCIEIOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JXKU3HU, TaK U B IPO(DECCHOHAIBHOMN S TEIILHOCTH;

3HAKOMUT CO CHEUM(PUKOW HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTOCTHOTO B3IJIsIa HAa €IMHCTBO MPUPOBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiieHWs B OOy4eHMHM XUMHHM OOECIEUYUBAIOTCA CHEIU(PUKON
coAep)KaHUsl  y4eOHOro  TpeaMeTa, KOTOPBIA  SIBISAETCS — MEAarorn4ecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOI HayKU XMMHH Ha OINpPEAENIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTHPOBAH HA
OCBOEHHE OOYYarOIIMMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHATUNA XWMUH, OCHOB
HEOPTaHWYECKOW XWMHUU M  HEKOTOPBIX OTHCNIBHBIX 3HAYUMBIX TOHSATHI
OpPTaHUYECKOW XUMHUH.

CrtpykTypa comepaHHs MPOTPamMMbl 10 XUMHUHU C(HOPMHUPOBaHA Ha OCHOBE
CHUCTEMHOTO monaxojna K e€ m3ydeHuro. CojepkaHuWe CKJIaIbIBACTCS U3 CHCTEMEI
MOHATHUH O XUMUYECKOM SJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUN O XUMUYIECKO I
peakiuun. O0e 3TH CHCTEMBI CTPYKTYpHO OpTraHHM30BAaHBI [0 MPHHIIMITY
TIOCJICIOBATEIIBHOTO PAa3BUTHUSI 3HAHHWA HAa OCHOBE TEOPETHYECKHX IPEICTABICHUIM
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCCTO €CCTCCTBO3HAHMA,
- HepI/IO,ZII/IIIGCKOFO 3aKOHa I[ . MCHI[GJI@@B& KaK OCHOBHOI'O 3aKOHa XUMUH,
- Y4YCHHUA O CTPOCHHU aTOMaA U XHMHUYECKOU CBi3H,

- TmpeacTaBieHUil 00 DSIEKTPOJIUTUYECKON TUCCOIMAIlMM  BEUIECTB B
pacTBOpax.

TeopeTnueckue 3HAHMS PAacCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIECHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHS K IPYrOMY, BBITIONHS (PYHKIIMHA OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUSI M BOBMOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TIOTYyYEHUST N3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (HDOPMHUPOBAHHIO
MPEICTABIEHUS] O XUMHUECKOW COCTABJISIOLIECH HAYYHOW KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSl B Hayke. M3ydueHue XUMHM MPOUCXOAHUT C MPUBJICYCHUEM 3HAHHUU U3
paHee U3YYEHHBIX y4eOHbIX MpeaMeroB: «Okpyxaromuii Mup», «buomorus. 5-7
Kiacce» u «dusnka. 7 Knacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAUT (POPMUPOBAHUE 3HAHWUK OCHOB
XUMUYECKOW HAyKW Kak O0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTHUUECKOM
NEeATEeNIbHOCTHU Y€JIOBEKAa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPbL. 3a/1aua
y4e0HOTO MpeaMeTa COCTOUT B ()OPMHUPOBAHWN CUCTEMBI XUMUUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHSATUMN, 3aKOHOB M TEOPETHUECKUX MOJOKEHUH, TOCTYMHBIX
000011eHNI MUPOBO33PEHYECKOT0 XapaKTepa, 3blKa HAyKH, B



OpUOOIIEHMM K HAyYHbIM METOJAM I[IO3HAHMS MpPU HM3YYEHHH BEIIECTB U
XUMHYECKUX PEaKUid, B (POPMUPOBAHUU U PA3BUTHH NTO3HABATEIbHBIX YMEHUH U UX
NPUMEHEHUU B  Y4YEOHO-NO3HABATENIbHOW W y4yeOHO-HUCCIEA0BATENIbCKOM
NEeSATENbHOCTH, OCBOCHHMM IpaBUi O€30MacHOro OOpalleHusi C BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMUU Ha YPOBHE OCHOBHOrO OOIIEro 0Opa3oBaHUs Ba)XKHOE
3HaYEHUE MPUOOPENIU TaKHe LI, KaK:

- (opmupoBaHHE HHTEIJIEKTyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPHUHATHIO PpELICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

- HampaBJ€HHOCTb  OOydYeHHS Ha  CHCTEeMAaTHYecKoe  MpHuoOIIeHue
oOydJaromuxcs K CaMOCTOSTEIbHOW IMO3HABATENIBHOM JESTENbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO M PA3BUTUE CIIOCOOHOCTEN K
XUMUU;

- obecrnieyeHHe yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyUArOIIMMUCS
OMbITa Pa3HOOOPa3HOW MEATEIBbHOCTH, TMO3HAHHMS W CaMOIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), MMEIOIINX YHHUBEpPCAJbHOE 3HAUYCHHE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH;

- ¢opMupoBaHue oOmEeH (QYHKIHOHAIBHON U €CTECTBEHHO-HAay4HOIl
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATP M OLECHUBATh SIBICHUS
OKpY’)KaloIllero MHpa, UCMONb3ys 3HAHUS U ONbBIT, HOJydYeHHbIE MPU H3YYECHUU
XUMHUH, IPUMEHATD UX NP PEICHUH IPOOIJIEM B TOBCEIHEBHOM JKU3HU U TPYAOBOM
JesITeNIbHOCTH;

- ¢opMupoBaHue y O0OydYarOIIMXCS T'YMaHHCTHYECKUX  OTHOLICHHH,
INOHUMAHUSl 1LIEHHOCTH XHMHUYECKUX 3HAaHUN s BBIPAOOTKH SKOJIOTMYECKU
11eJIeCO00Pa3HOro MOBENEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B ILENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

- pa3BUTHE MOTHUBALMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOCHHMSI O0IIeUEI0BEYECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPaBIEHHOCTH JAIbHEUIIET0 00yUYeHHUS.

Oob111ee ynciio 4acoB, OTBEAEHHBIX JIJISl M3YUYCHHSI XMMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBiser 136 gacoB: B 8 kimacce - 68 gacoB (2 daca B
HeJnelno), B 9 kiacce - 68 yacoB (2 yaca B HEEIIO).

Ocooennocmu oemeiun ¢ 3IIP

Hetn c 3IIP moxo 3anoMuHAOT WHOOpPMAIUIO, MOTOMY YTO O0BEM WUX
KPAaTKOCPOYHON ¥ JIOJITOBPEMEHHOM TMaMsITH OrpaHUYeH, €CThb HapylIeHUs
MexaHnuyeckoil mamsatu. X BOCIOMUHAaHUSI OTPHIBOYHBI, HETIOIHBI, TOJIBKO YTO



BBIYUYEHHBIN YpOK, ObICTpO 3a0biBaeTCs. [110Xas mamsiTh MeIIaeT BO BPEMS 3aHSITHUS:
HarpuMep, TaKOMy peOeHKY MPUXOJUTCS MOCTOSHHO HAIIOMUHATH YCJIOBUS 3aJlauu
WJIU TIPaBUJIO, OH MYTaeT CI0Ba U T.I.

UM TpeOyercss OoJplie MOMBITOK, YTOOBI 3allOMHHUTbH YTO-TO, IMO3TOMY
HEOOXOJUMO MHOT'OKpaTHOE TIOBTOpeHHe HoBouW wuHbpopmaruu. Ilpu eé
BocripousBefieHun pedeHky c¢ 3IIP Taxke HYXHO OOJbIIIE BpeMEHHU, TaK KaK OH
JI0JITO TIOI0UPAET HY>KHBIE CJIOBA.

N3-3a moxon maMsATH O MHOTHUX NPEAMETAX, MOHATUSX, SABICHUSIX Y AETEU C
3I1P ckianpiBaetcsi parMeHTHOE TMpeJCTaBIeHKEe: 00Ias KapTUHA €CTh, HO YacTh
KyCOYKOB MO3auKH OTCYTCTBYET.

Harnsgueiii Martepuan ycBamBaeTCsi HAMHOTO JIydille, Ye€M CIIOBECHBINH,
MOA3TOMY TPU 0OBSICHEHUH HEOOXOIMMO UCTIOJIb30BATh PUCYHKH, TIPOCTHIE CXEMBI.

[Tpu 3I1P pebenky TpyaHO yJaep>KMBaTh BHUMaHHUE Ha OJTHOM MpeaMeTe WiIu
3aHSITUU, OH TIOCTOSIHHO Ha YTO-TO OTBJEKaeTcsi. PeOeHOK HEeyCHIUYUB, HECTIOCOOCH
BBITIOJIHSITh 33/IaHUE J0 KOHIIA.

UtoObI cienath 3aHATHS B MIKOJIe 6osiee YPPEKTUBHBIMU U MHTEPECHBIMU JIJISI
pebeHka, HEOOXOAMMO OPTraHU30BaTh MX TaK, 4YTOOBI ObLTa YeTKa CMEHa BHUJOB
NeSATeTbHOCTH.

O6pa3HOe MBINUICHUE y TaKuX JeTed HapylIeHO, TO €CTh OHM HE MOTYT
NPEJICTABUTH JACTATIbHO KOHKPETHYIO CUTYAIUIO WK MpeaMeT B yMe. AOCTpaKkTHOE
MBIIIJIEHUE (OTBJICUYEHHBIN MOUCK PEIIeHHs MPOOJIEMBbI, CHOCOOHOCTD B3IVISIHYTh Ha
CUTYyallUlI0 B IIEJOM, HE 00paiasch K ONBITY, OpraHaM 4YyBCTB) U JIOTUYECKOE
MBIIIJIEHUE (YMEHHE BBICTPAWBATh NMPUUUHHO-CJIEJICTBEHHBIC CBSI3H, MPUMEHSS U
aHANMM3UpPysd 3HAHMS, TOJy4YeHHbIE paHee) paboTaloT TOJbKO, €ClIM pebeHKa
HAaMpaBJISIET B3POCIIBIM.

CamocTosaTelbHO PeOCHOK HE MOXKET CHAeNIaTh KaKoW-TO OOIIMiA BBIBOJ,
KIaccuuuupoBaTh WHOOPMAIMIO, BBIICIUTH OCHOBHBIE MPU3HAKU MPEIMETOB,
CpaBHHUBATh, HANTH pa3nuuus U 001ee MEXITy HUMHU, HAUTH CBSI3b U T.1I.

Hetu ¢ 3IIP yacTo MO3IHO HAYMHAKOT TOBOPUTH, HEMPABUIBHO MPOUZHOCAT
MHOTHE 3BYKH, Y HUX HEOOIBIION CIIOBApHBIA 3amac, UM CIOXKHO TOCTPOHTH
JUTMHHOE TIPEIJIOKEHHE.

3amepKKa TICMXUYECKOTO Pa3BUTUS OCOOCHHO CHJIBHO BIMSET Ha
CIIOCOOHOCTh pEeOCHKa YIPaBIsATh CBOMMH JICUCTBHSIMHU, UyBCTBAMH, DHEpPTHUEH,
BOJICH. Y TakuX JE€TEM:

- TIOCTOSIHHBIE pE3KHE Mepenaabl HACTPOCHUS;

- BHYIIAEMOCTb, OBICTPO MOMNAJAET MO BIUSHUE IPYTUX;
- YacTbl€ MPOSIBJIICHUS arpeCCUU, BCIIBIIIIKYA THEBA;

- TIOBBILLICHHAS! TPEBOKHOCTH, CTPAX;

- HHU3Kasi CaMOOIIeHKa, HEYBEPEHHOCTh B cebe;

- He JKeJaHMe YTO-I100 clienaTh;

- HECIOCOOHOCTh CAMOCTOSATENIbHBIM JCHCTBUSIM;

- TUNEPAKTUBHOCTD;



- HEPCAKO COBCPpHIACT IMOCTYIIKH, HAXOASICh B CUJIBHOM BO36y>KI[eHI/II/I, B COCTOSAHHUH

adbdexkra.

Ocobennocmu yuebHOU 0esimebHOCHIU.
[Tpu o6yuenunu neteit ¢ 3[1P He0OXOAMMO YUUTHIBATH CIIETYIOIICE:
- OHHU YMEIOT HAXOAHTh PEIICHUsI COOTBETCTBEHHO C BO3PACTHON HOPMOH;
- OHU OXOTHO MPUHUMAIOT TIOMOIIIb;
- YPOK HYXHO MaKCHMalbHO pPa3HOOOpPA3UTh C TMOMOIIBI0 JAUJAKTHYECKUX
MaTepUaioB, AOMOJTHUTENBHBIX YIPAKHEHUH U (QU3KYITbTMHUHYTOK;
- OHM JIydllle TIOHUMAIOT CKa3aHHOe, Oiarogaps KapTUHKaM ¥ HarJISIHBIM
OCOOUSIM U MHOTOKPATHOMY MTOBTOPEHHIO;
- OHU MOTYT yJIOBUTH CIOJKET, MIOHAThH U PEIINTh 33a/1a4y, YTO-TO 3alIOMHHTb.



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemiecTBa. PU3MUECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemecTB. [loHATHE O MeTOAax MO3HAHMWS B XUMHUM. YHUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE OdJIeMEHThl. CHMBOJBI XUMHUUYECKUX
a1neMeHTOB. [IpocThie U ClIOKHBIE BELIECTBA. ATOMHO - MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢popmyia. BaleHTHOCTh aTOMOB XMMHUECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BemlecTB. OTHOCUTENbHAs aToMHas macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuecTBo BemectBa. Mosib. MosnigpHas Macca. B3auMocBsI3bp KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COSTUHECHUM.

dusnuecKne U XUMUUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHHs. Knaccudukarms
XUMHYECKUX peaKInil (COeAMHEHUS, Pa3JIOKEHUs, 3aMeIlleHHs], 0OMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYI0H, MpaBuUiaMu paboThl B JabOpaTOpuu U
npuéMamMu 0OpallleHus ¢ JJaOOpaTOPHBIM O0OpPYIOBAHMEM, U3YYEHUE U OMHCAHUE
bU3MYECKUX CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usznueckux (MJIaBJICHUE BOCKA, TasHHE JbJa, pPACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMS BOJIbl) U XUMHUYECKHX (TOpPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOIIOICHUE U
OMMCaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (pas3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJCICTBHE Kele3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3leNieHUs] CMECEi: ¢ TOMOIIBI0 MarHurta, (UIbTPOBAHUE,
BBIIAPUBAHUE, TUCTUIUIALNS, XpoMaTorpadus, TPOBEICHUE OYHUCTKUA MOBAPEHHOU
comu, HaOmOJEHWEe W  ONUCaHWE  pPe3yJabTaTOB  MPOBEJCHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3/JaHUE MOJEIECH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYeCKMX BelleCTB

Bo3nyx - cmech razos. CocraB Bo3ayxa. Kuciopon - 3l1€MEHT W MPOCTOE
BEIECTBO. HaxokneHwe Kuciopojga B TpHUPOAE, (PU3NYECKHE U XUMHUYECCKUE
cBoicTBa (peakiuu ropenusi). Oxcunbl. [Ipumenenne kucnopoga. CriocoObl



MOJIyYeHHsI KHCJIOpoAa B J1a0opaTopud U MPOMBIIIIEHHOCTH. KpyroBopoT
KHciopozaa B mpupoae. O30H - alIOTponHas MOAU(PUKALMS KUCIOPO/Ia.

TeroBoll 3(p(EKT XUMUYECKOM peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHIAOTEPMHUYECKHE peakUMH. TOIUIMBO: yroiap M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon - anemeHT u npocroe BemecTBo. Haxox1eHne Bo1opoaa B Ipupoae,
bu3nYecKue 1 XUMUYECKHUE CBOMCTRA, MPUMEHEHHUE, CITIOCOObI oJTydeHus. KHUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pacTBopuTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 0151 BEIIECTBA B pacTBOpPE. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBAHMUSI.
Ponp pacTBOpoB B mpuUpoAe U B KU3HM 4esoBeKa. KpyroBopoT BOAbI B IPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coJieoOpa3yroline (0OCHOBHbIC, KUCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa oxcujnoB. Duznueckue U XUMUYECKHE
cBocTBa OKCUI0B. [loyuenue okcuaos.

OcHnoBanusi. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmarypa ocHoBaHui. Pu3nyeckue U XHUMUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukarus kucinor. HomeHnknarypa kucior. Ouzndeckue u
XUMHYECKHUE cBoicTBa KHCIOT. Psan aktuBHocth MetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

I' eneTnueckas CBsI3b MEXKy KJIaCCaMHU HEOPTAHUYECKUX COCUHECHUM.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIECHUE COJIEPKAHUSA KUCIOPOJa B BO3AYXE, MOJIYYEHHUE,
coOupaHue, paclo3HaBaHWE W M3YYCHHE CBOWCTB KHCJIOpPOJa, HAOIOJICHHE
B3aUMOJICMCTBUSL BEIIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHus ropeHus (moxapa), O3HAaKOMJICHHE C 00pa3IiaMu OKCHJIOB M OITUCAHUE
UX CBOWCTB, MOJy4YEeHHUE, COOMpaHue, paClIO3HABAHUE U U3YUEHUE CBOMCTB BOJOPOJA
(ropenue), B3aumoneiicTBue Bogopoga ¢ okcuagom wmeau  (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), HAOIIOIEHHE 00PA3IIOB BEMIECTB KOJTUIECTBOM
1 ™Momb, WCCleOBAaHUE OCOOEHHOCTEHW pACTBOPEHMSI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, PUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JIOJEU
PacTBOPEHHOIO BENIECTBA, B3aWMOJICUCTBUE BOJbI C MeTaulamMu (HaTpUEM U
KaJIbLIieM ) (BO3MO>KHO MCIIOIb30BaHUE BUJIEOMATEPHUAIIOB),



UCCIIeIOBAaHUE O00pa3ll0OB HEOPraHMYECKUX BEHIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUSI OKPaCKH MHIUKATOPOB B PAacTBOpPax KHUCJIOT M IIEIOYEH,
n3yueHue B3auMoenctTeus okcuaa meau (I11) ¢ pactBopom cepHOM KUCTOTHI, KUCJIOT
C METaJUIaMH, PEaKlNil HEWTpalu3aluM, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJHOIO Me€Taula JpyrMM M3  pacTBOpa  COJIM, PEUICHUE
AKCIIEPUMEHTAJbHBIX 3a/a4 Mo TeMe «BaxHelme Kiacchl HEOPraHUYECKHUX
COCIMHECHUI.

IHepuoanuecknin 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHX
ieMeHnToB JI. WU. MengeaeeBa. CrpoeHne aTroMoB. XHMMHYECKAs CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKH KiIacCU(PUKAIMU XUMHYECKUX dJeMeHToB. [loHsatue o
TPYIINax CXOAHBIX OJJEMEHTOB (IIEOYHBIE M IIEJIOYHO3EMEJIbHBIE METaJUIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCHUJIBI U
TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoaudeckas cucteMa XUMUYECKUX JIEMEHTOB [].
N. MenneneeBa. Koporkonepuoanas u aiuHHotniepuoaHas popmel [lepuoanaeckoit
cuctemMbl xumuueckux sieMeHToB [[. WM. Menneneea. Ilepuoabl W TpyMmbl.
PU3NYECKUN CMBICI IOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOIA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siep. M3otonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI0YEK aTOMOB TepBbIX 20 XUMHYECKHX DJIEMEHTOB
[Tepuonuueckoit cucrembl [. M. MenneneeBa. XapakTepuUCTHKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuogudyeckoit CUCTEMbI XUMHUYECKUX
3JIEMEHTOB ISl pa3BUTUS Hayku U npaktuku. J[. M. MenpaeneeB - y4€Hbli H
rpaXkJaHUH.

Xumuueckass cBsA3b. KoBajlieHTHass (TOJIApHAsE W HENOJISIpHAsl) CBSA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

CreneHb OKUCICHUS. OKHCIIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3IoB BEIIECTB METAJUNIOB M HEMETAJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA I[IMHKA C PacTBOPAMM KHUCJIOT M LIEJIOYEH, NPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIHMN
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHNUS ).

Mexcnpeomemmunie ceasu



Peanuzamusa MexnpeaMeTHbIX CBA3€M NpU WM3YyYCHUHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSITUM, SBJISIOMIMNXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAY4YHBIM (pakT, TUMIOTE3a, TEOPHUS,
3aKOH, aHaJdu3, CHHTE3, Kiaccudukamus, MNEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: Matepusi, aTOM, AIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUM 3apsji, BEIIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Ta3, (U3UYECKUE BEIUYUHBI, E€IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TOPO/bI, TOJIE3HBIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. Menneneea. CTpoeHHe aTroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KaIHSs, KalbLUUS U UX COEAUHEHUM
B COOTBETCTBUHU C MTOJIOKEHHEM 3JIEMEHTOB B [lepuoanueckoii cuctemMe U CTpOCHHEM
UX aTOMOB.

CrpoeHue BellecTBa: BHJABI XUMHUYECKOW CBA3U. THIBI KPUCTANIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTANIMYECKOW PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus u HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHMMUUYECKUE
CBOMCTBA BEHIECTB, OTHOCSUIMXCS K pa3IMYHBIM KJlaccaM HEOPraHHu4eCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukarus XuMu4ecKux peakiuid Mo pa3IundHbIM MpU3HaKaM (110 YUCITY
M COCTaBY Y4YAaCTBYIOIIMX B PEAKIHMHU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
M3MEHEHHUIO CTEIICHEH OKHCICHHS XUMHYECKUX SJIEMEHTOB, MO OOpAaTUMOCTH, TI0
YYACTHIO KaTaJIU3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [[oOHATHEe O TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatue o katanuse. [lonstue o xumuueckoM paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOM PEAKUMU W TOJIOKEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  BJIEKTPOHHBIM  OajaHc
OKHCJIUTENTbHO-BOCCTAHOBUTENBHON peakiun. COCTaBICHUE YPAaBHEHU



OKHCIIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMM C  HUCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUECKON TUCCOUUALMH. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbpl. MexaHuU3M [HCCOLMALMM BEIIECTB C PAa3JWYHBIMU BHUAAMU
XuMH4eckon cBsi3u. Crenens auccouuanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBHs MPOTEKaHUs PEaklMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE HOHHBIE YpaBHeHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOTUTHUECKON AMCCOLUALIUN.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB - METAJUIOB M HEMETauloB (rpadura M anamasa), CIOXKHBIX BEIIECTB
(x71opuaa HaTpus ), UCCIIEI0OBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU pPEaklui OT
BO3JICHCTBUSA  PA3IMYHBIX  (PAKTOPOB, HCCIENOBAHUE DJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, MPOLECCA UCCOLUALIMY KUCIIOT, LIEJI0UEH U coJeil (BO3MOXKHO
UCIIOJIb30BAHUE BHUIEO MAaTEPHAIOB), MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLINX
NpU3HAKU IPOTEKAHMS peakluii HOHHOTO0 0OMeHa (00pa3oBaHueE 0CajKa, BbIIEICHUE
rasza, oOpa3oBaHUE BOJbI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO
-BOCCTAHOBUTEJIbHBIX pEaKUUi (TOpeHUE, pPEaKUUH Pa3IoKEHUs, COEIUHEHU),
pacrno3HaBaHUE HEOPraHUYECKUX BELIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKLIMI Ha
VOHBI, PELIEHNUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEILIECTB - TAJIOTEHOB. XUMHUYECKUE CBOMCTBA HAa IIPUMEPE XJIopa (B3aMMOJCHUCTBUE
C MeTajulaMu, HeMeTajulaMu, Ienoyamu). XiopoBogopod. ComsiHas KHUCIOoTa,
XUMHUYECKHE CBOWCTBa, IOJy4Y€eHHE, NpUMEHEeHue. J[leicTBue xmopa U
XJIOPOBOJIOPOJA HAa OPraHW3M 4YeJIOBeKa. BakHeume XIopuabl U UX HAXO0K/ICHUE B
IIPUPOJIE.

O6mas xapaktepuctuka s1aemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHH OoKucieHus. CTpoeHue U (PU3NYECKHe CBONCTBA
MPOCTHIX BEIIECTB - KUCIOPOJa U CePhl. AJIITOTPONTHBIE MOIU(UKAIIUN KUCIOPOaa U
ceppl. XWMHUYECKHE CBOMCTBa cepbl. CepoBONOPOJ, CTpoeHHE, (PU3HUECKHE U
XUMH4YecKue cBOMCTBAa. OKCUIBI Cepbl KaK IMPEACTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnas kucinoTa, U3NIECKUE U XUMUIECKHE CBOMCTBA (00IINE KaK MpeICTaBUTENS
KJjlacca KHCIOT W crneuuduueckue). XUMHUYECKUE pPEaKlUH, JIeKallue B OCHOBE
MPOMBIIIJIEHHOTO crnoco0a MOJIydYeHHs] CepHOM KucioThl. llprmeHeHue cepHOU
KUCHOTBL. CONM CEpHOU KUCIIOTHI, KAUECTBEHHAS PEAaKLUs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B TpUpPOJE. XUMHYECKOE
3arpsi3HEHHE OKPY)KAIOUIEH Cpelbl COEIMHEHUSAMH Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3yeMeHTOB Y A-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, pacIpOCTpaHEHHE B MPHUPO/IE,
¢uznueckre U XuMuueckue cpoictra. KpyroBopot azora B nmpupojae. AMMHUAK, €ro
(u3nueckre 1 XMMHUYECKHE CBOMCTBA, MojdyyeHue u npumeHenue. Coau aMMOHMS,
ux (pusznyeckue U XMMHUYECKUEe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KUCJIOTa, €€ MojlydeHue, (PU3MYECKUe M XUMHUYECKHE
cBoiicTBa (00IIME Kak TpEeACTaBUTENs Kiacca KHUCIOT M creuuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPAIbHBIX YA00PEHHI.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKaloUled cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHbIE
JOKM, 3arpsi3HEHUE BO3JlyXa, MOYBbl M BOJOEMOB). Docdop, amIoTpONHbIE
monudukanuu docdopa, ¢puznueckue U xummudeckue cpoiictBa. Okcua dochopa
(V) u dochopnas kuciora, pusMvecKkue U XUMUUYECKHE CBOWMCTBA, MOJIyYEHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka 31eMeHTOB 1Y A-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepPHBIE CTETICHU OKUCIICHUS. YTIEPO/1, AJFIOTPOIHbIE MOIU(DUKAIINY,
pacnpocTpaHeHue B MpUpojie, PU3NYeCKue U XMMHUYECKUE CBOMCTBA. ANCOpOLUS.
Kpyrosopor yrnepona B mnpupone. Oxcuasl yriaepoaa, uX (U3HYECKHE U
XUMHYECKUE CBOWCTBA, ICHCTBUE HA )KUBBIE OPTaHU3MBI, TOJIYYeHHE U IPUMEHEHHUE.
DKoJoruyeckue MpoOJeMbl, CBs3aHHble ¢ okcuaom yriaepoga (IV), rumotesa
1I00aJIBbHOTO TIOTETUICHUS KJMMaTta, NapHUKOBBIN ¢ dekT. YronapHas KuciioTa u eé
coimu, MX (U3MYECKHE M XUMHUYECKHE CBOMCTBA, IMOJIYYEeHHUE M TPUMEHEHHE.
KauecTBeHnHas peakuusi Ha KapOoHAT-MOHBI. Vcronp3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJICHHOCTH U CEJIHCKOM XO3SIICTBE.

[lepBoHauanbHbIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, STUIEH, alleTUIIEH, 3TaHOJI, TJIUUEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie MCTOYHUKH YTIAEBOAOPOJIOB (Yroib, MPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI UX TepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TorsiTne 0 OGMOIOTMYECKH BAXKHBIX BEIIECTBAX: KUpaX, OCNKax, yriaeBoJax - U Ux
poii B KU3HM 4YeJOBeKa. MarepuaibHOE E€JUHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero Qusnueckue M XUMUYECKHE CBOWCTBA, IMOJIyYECHHE U
npumeHenue. CoequHeHNs KpeMHUs B mpupojie. O0mme npeactaBieHuss 00 OKCUIe
kpemuus (IV) u kpemuueBoit kuciore. CUIHUKATBI, X HCIOJb30BaHUE B OBITY, B
MIPOMBINIJIEHHOCTU. BakHelme cTpouTelibHble MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6€30macHOro MCIHOIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4yeHrne 00pa3IoB HEOPTraHUUYECKUX BEIIECTB, CBOWCTB COJSTHON KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI M HAOJIOJIEHUE TPU3HAKOB
WX TPOTEKAaHUSs, OMbITHI, OTpakaroue (U3NYECKHUE U XUMHUYECKHE CBOWCTBA
rajloreHoB U HMX COEJUHEHUM (BO3MOXKHO HCIIOJIh30BaHUE BHUIEOMATEPUAIIOB),
03HAKOMJICHHE C 00pa3liaMu XJIOpUJI0B (TaJIOreHUI0B), O3HAKOMJICHHUE ¢ 00pa3laMu
ceppl U e coeAMHEHUSAMHU (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB),
HaOJII0/IeHHe TIpoliecca O0yriaMBaHUs caxapa IMoj IeUCTBUEM KOHIIEHTPUPOBAHHOM
CEepPHOM KUCIIOThI, U3YYEHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOUN KUCIIOTHI,
POBEICHUE KAYECTBEHHOW pEakiuu Ha Cynb(haTHOH W HAOIIOJCHUE MpU3HaKa e&
MPOTEKaHUsI, O3HAKOMJICHUE C (DU3NYECKMMU CBOMCTBaMH a30Ta, (pocdopa u ux
coeIMHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BUJICOMATEPHUAIIOB), 00Opa3liaMu a30THBIX U
dbochopHBIX yn0OpeHMii, ToJiydeHue, coOupaHue, paclo3HaBaHHE W U3yUYCHUE
CBOMCTB aMMuaka, IMPOBEJICHHUE KAYECTBEHHBIX pEaKIuii Ha HOH aMMOHHS H
dochar-uoH W U3yYEHHE TPUZHAKOB HX TMPOTCKAHHS, B3aUMOJCHCTBUE
KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTBI € MEIbI0 (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPUAJIOB), HU3Y4YCHHE MOJENe KPUCTALIMYECKUX PEHIETOK aiamasa,
rpadura, QymiepeHa, 03HAKOMIIEHHE C MPOIECCOM aacopOlMHU PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOras3a, IMOJYy4YECHHE,
coOupaHue, pacro3HaBaHUE W M3YYEHHE CBOWCTB YIIEKUCIOTO rasa, MpOBEICHHE
KayeCTBEHHBIX pEakluii Ha KapOOHAT W CHUJIMKAT-WOHBI U U3YUYCHHE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIMENH CUJIMKATHOW MPOMBILIIIEHHOCTH,
pelIeHne SKCIIEPUMEHTANIBHBIX 3a7ad Mo TeMe «BakHelllne HeMeTaulbl U HX
COETMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO0mrast xapakKTepUCTUKAa XUMUYECKUX AJIEMEHTOB - META/VIOB Ha OCHOBaHUU
ux mnosoxkeHus B llepuommueckoil cucreme xumuyeckux a3memeHtoB J[. U
MenneneeBa u ctpoeHust atToMoB. CTpoeHne meTamuioB. MeTainyeckas CBSI3b U
METAJUTNYECKAs] KpUCTAIUINYECKAs pEeIIETKA. DIEKTPOXUMUYECKUM P HAPSHKEHU I
MeTauioB. Du3nyeckne W XUMHUYECKHE CBOMCTBAa MeTaiuioB. OOmme crnocoObl
noytyyeHus MeTayiioB. [IoHsITHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI
ux oT Kopposuu. CriaBsl (CTainb, YyryH, JIOPATIOMUHUN, OpPOH3a) U MX IPUMECHEHHE
B OBITY ¥ TIPOMBIIIIJIEHHOCTH.

[Ileounble MeTauIbl: MOJIOKEHUE B llepuogmyeckoinl cucremMe XMMHYECKHX
snemeHtoB JI. M. MeHneneeBa, CTpOCHUME WX aTOMOB, HAXOXXIAEHHE B IMPHUPOJIE.
dusnueckrue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUJIBI U



TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne eT0YHbIX METAVIOB U UX COCAUHEHU.

IllenouyHO3eMENBHBIE METAJIBI MAarHud W KaJdbLM: MOJOXXKCHUE B
ITepuonnueckon cucreMe XumMuueckux 31neMeHToB [l. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaxoXJeHue B npupoje. Pu3nuyeckue 1 XuMHYECKUE CBOMCTBA MarHus U
KaJibliusl. BaxkHeime coeiMHeHus Kanblus (OKCUJT, TUAPOKCHU, colin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMUHMI: TTONO)KEeHUE B [lepuoanueckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOeHUE aToMa, HaxOXAeHHUE B Npupone. Pusnyeckue u
XUMUYECKUE CBOWCTBA allfOMUHUS. AM(OTEpHBIE CBOMCTBAa OKCHIA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leproanueckoil cCUCTEME XUMUUYECKUX 3JEMEHTOB [l.
M. MeHneneeBa, CTpoeHHME aToMa, HaxoxjaeHue B mpupoae. dDusuueckue u
XUMUYECKHE CBOUCTBA »keje3za. Okcuabl, rTuapokcu bl U conn xenesa (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHME ¢ oOpa3laMu MeETauioB U CIUIaBOB, HX (U3UYECKUMU
CBOWCTBAMH, M3Y4YEHHE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUA OKCHJA
KaJIbLIUSI W HATpUsl C BOJMOM (BO3MOKHO HCIIOJIB30BAHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOW BOJBI, IIPOLECCA TOPEHUS JKeJle3a B KUCIOPOJE
(BOBMOXHO  HMCHOJIb30BaHUE  BHUACOMATEPUAIOB), NPHU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIIMi Ha HOHBI: MArHUs, KaJIbIHs, AIFOMUHUS, IUHKa, xkene3a (1)
u sxenesa (1), meau (II), HaGmromeHne W OMHMCaHUE IPOIECCOB OKPAIMBAHUS
IUIAaMEHU WOHAaMU HaTpus, Kajuusg U Kajubluusd (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAJIOB), UCCIeA0BaHHEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U
TUAPOKCHIA IMHKA, PELICHHE DKCIEPUMEHTANBHBIX 3a1a4 no teme «Baxnenmue
METAJUIbI U UX COCUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa u Marepuanibpl B IMOBCEIHEBHOM >KM3HU YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMHYECKUX peakinuii B ObITy. [lepBasg momomib mpu
XUMHUYECKHX 0KOrax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarolled cpeabl (mpelneibHas JOMycTHMast
KOHIIEHTpalus BemiecTs, nanee - [1/IK). Ponb xumuun B pemieHud 3KOI0TUYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pasloB MaTepuanoB (CTEKIO, CIIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéa3u



Peanmzanust MeXnpeaMeTHBIX CBA3€H MpU HM3yYeHHH XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK U TOHSATHH, SBJSIOMIMXCS CUCTEMHBIMHU JUISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYyYHBIE TMOHATHS: HAYYHBIA (pakT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCU(PUKAINA, TEePUOTUIHOCTh, HAOIIOACHHE,
DKCMIEPUMEHT, MOJCIUPOBAaHNE, W3MEpPEHHE, MOJCNb, SBICHUE, MaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dwusuka: MaTepusi, aToM, SJIEKTPOH, TPOTOH, HEHTPOH, NOH, HYKIIU, H30TOTIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, AIEKTPUICCKHIA 3apsi, MIPOBOJTHUKH,
NOJYNPOBOAHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, Ta3, pacTBOP, PACTBOPHUMOCTh, KPUCTAILITUIECKAsI
pemérka, CIuIaBbl, (U3MYECKUE BEIMYWHBI, €AMHHIIBI U3MEPEHHS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢orocunTes, apixanuwe, Omocdepa, SKOCHUCTEMa, MUHEpaTbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeILHbIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE
HCKOIIaeMbl€, TOININBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3ybTaThl OCBOCHUSI MPOrPAMMBbI OCHOBHOI'O OOIIETO
o0pa3oBaHus JOCTUTalOTCS B XOA€ OOyYEeHHS XUMUU B E€IUHCTBE Yy4eOHOU H
BOCMUTATEIBHON AEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCHUICKUMHU
COITMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B
oOlllecTBE MpaBWIaMU M HOPMaMH I[IOBEJCHUS U CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yibTaThl  OTPAXXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOW  IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALMN U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mMaTpMOTHYECKOT0 BOCTIMTAHMA .

IIEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HAcCJEeuI0, TMOHUMAaHMUS 3HAYEHUS XUMHUYECKONW HAyKU B >KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAJACTh JOCTOBEpHOW HH(OpMamuei o
NEPEIOBbIX JOCTUXKCHUAX M OTKPBITUSIX MHPOBOM M OTEUECTBEHHON XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) TpaaaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M MpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJJIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHO-HCCIeOBATEILCKOM,  TBOPUYECKOM W APYrHX  BHUAAX
JESITENBHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOW COBMECTHOW NEATENBHOCTH MPH
BBITIOJTHEHUW Y4YEOHBIX, TTO3HABATENBHBIX 3a/lay, BBIIOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIITH B MPOIIECCE ITOM yUeOHOM eI TeTbHOCTH, TOTOBHOCTH OIIEHUBATh
CBO€ IMOBEACHHUE M IOCTYNKH CBOMX TOBApHUILEH C IMO3UIMHM HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUYECKOW PEaKLuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU M COCTaBIISIOIINE
OCHOBY IS TIOHMMAaHUS CYNTHOCTH HAYYHOW KapTHHBI MHpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTUS MPUPOABI, B3aMMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABAaTEIbHbIE MOTHUBBI, HANIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHM, HEOOXOAUMBbIC Il OOBICHEHMS HAOII0IaeMBbIX IPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, WH(DOPMALIMOHHOW W YHUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCIE
HaBBIKOB CAMOCTOSITEJIbHON PabOThI C yUeOHBIMH TEKCTAMHU, CIIPABOYHON



JUTEPATYpPOr, JOCTYIMHBIMH TEXHHYECKHUMH CpPEICTBaMH HWH(GOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa30BaHUIO, TMPOCKTHOM U  HMCCIEI0BATEIBCKOM
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHS OOyYCHHUS B
JIaTbHEUIIIEM;

4) ¢popMupoBaHHUsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE TIICHHOCTH JKW3HH, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKWU3HHW, OCO3HAHWEC ITOCICACTBHN W
HENIPHUSITHE BPEIHBIX MPHUBBIUEK (YIOTPEOJIICHHUS aKOT0JIs, HAPKOTUKOB, KYpeHUS),
HEOOXOAUMOCTH  COONIOJIEHUST TIpaBUJI  0E30MacHOCTH TMPU  OOpallleHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOro BOCIIUTAHMS

UHTEPEC K MPAKTHYSCKOMY M3y4YeHHUI0 TPodeccuii u Tpyaa pa3IndHoro poja,
yBaOXCHHE K TPYAY U pe3yJibTaTaM TPYAOBOM JIEATEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  TPEJMETHBIX  3HAHWKW 1O  XWMHH, OCO3HAaHHBIH  BBIOOD
UHAUBUAYATBLHON TPACKTOPUU TPOJOJKEHUS 00pa30BaHMs ¢ YIETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeIHON TPpodecCHOHAIBHON IeITeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM Cpelie;

6) IKOTOrHYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOIE KaK UICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIEeCTBOBAaHHWSA, TOHMMAHHE IIEHHOCTH 30pPOBOTO H
Oe3omacHoro oOpas3a JKHU3HH, OTBETCTBEHHOE OTHOIIECHHWE K COOCTBEHHOMY
¢uznueckoMy M TICHUXWYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
npaBWJI 0€30IMaCHOTO MOBEICHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIHUX,
YTPOKAIOIINX 3IOPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJyYaeMble TMPU W3YUCHUU XUMHUH, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOIHON CPEAOU, ISl MOBBIIIECHUS
VPOBHS  DKOJIOTHUECKOW  KyJIbTYpbl, OCO3HaHUS TJIOOAIBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM W MyTeH MX PEMICHUsS IMOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe wMmeTampenMeTHBIX pE3YyJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS, IPUHIIHII,
runore3a, ¢GakT, CHCTeMa, TPOIECC, OIKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETaX W TO3BOJIIOT Ha
OCHOBE 3HaHUI U3 ATHX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O METIOCTHON



Hay4YHOM KapTWHE MHUpPA, U YHUBEpCaJIbHbIE yueOHbIC eUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOpble oOecneunBaloT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHIO Y4eOHOU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS HCIMOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUU (BBIACISATH UX XapaKTepHbIE
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMHU TOHATHUSIMH), UCIIOIb30BaTh
MOHSTHUS T OOBSICHEHUSI OTJEIbHBIX (DAKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEpPUU JIs1 KJIacCU(UKAIMK XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIUH,
yCTaHABIIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U MEXIY OOBEKTaMU U3Y4YCHUS,
CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHBIC, NEAyKTUBHbBIC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSAThL B TMPOIECCe TMO3HAHUS TOHATHS (MPEIMETHBIE W
MeTarpeIMETHbIE), CAMBOJINYECKHE (3HAKOBBIC) MOJIEIIH, UCTIOJb3yeMbIC B XUMUH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC MPECTABICHUS -
XUMHYECKUN 3HaK (CMMBOJ »JJIeMEHTa), XUMHUYeckas ¢(opMmyiaa U YypaBHEHHUE
XUMHYECKOW peakluy - MpH pelieHuH y4eOHO-TI03HaBaTEIbHBIX 3a7a4, C YYETOM
ATUX MOJEJIbHBIX NPEICTABICHUN BBIABISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE
NPU3HAKU U3YyYaeMbIX OOBEKTOB - XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUH,
BBISBJISITE  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOIb30BATh IMOCTABICHHBIE BOMNPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI ISl ()OPMHUPOBAHUS TUIIOTE3BI 110 MTPOBEPKE
IPaBUJIILHOCTHU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOPETeHUE ONBITa IO ITUTAHHUPOBAHWIO, OPTaHMU3AIMU M TIPOBEICHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOMIoJaTh 3a XOJAOM IpoIliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro pe3ynbTar, (HOpMyIUpOBaTh 00OOIIECHUS U
BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEIEHHOIO OIbITA, UCCIEA0BAHUS, COCTABIATh OTUYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpaATh, AHAIM3UPOBATh W HMHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOPM MpEICTABICHUS, MOIYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(HayuHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPABOYHBIE
mocoOusi, pecypcel HMHTepHETa), KPUTHYECKH OIICHWBATh MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PAa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JUISl BBINOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONpPENEIEHHOr0 THMA, MPUOOPETEHNE ONbITA B
0o0JacCTH  MCMOJb30BaHUA HMH(POPMAMOHHO-KOMMYHHMKATUBHBIX  TE€XHOJOTHUM,
OBJIaJICHUE KYJbTYPOH aKTUBHOT'O MCIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMpPAaTh ONTUMANIbHYIO (POpMY NpeAcTaBiIeHUs UHOOPMALIMHU U
WUIIOCTPUPOBATh pElIaeMble 3aJaud HECIIOKHBIMU CXE€MaMHM, JHharpaMmamu,
IpyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeI0BATENbCKON NEATETbHOCTH UH(GOPMAIMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJbCKOr0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKarolled NpUPOIHON
Cpeapbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/1€ AUANIOTa U (MJIM) TUCKYCCHUU) TIO CYILIECTBY
oOcyxaeMoi TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS TPEJICTABIATH MMOJTYYEeHHBIE PE3yIbTaThl MO3HABATEIbHOMN
NEATEIbHOCTU B YCTHBIX M MUCbMEHHBIX TEKCTAX; 1€JIaTh IPE3CHTALNIO PE3YIbTAaTOB
BBITIOJTHEHUSI XUMUYECKOTO IKCIIepUMeHTa (J1abopaTOpPHOTO OMbITa, JabOpaTOpPHO
paboThI 1O UCCIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOU
NIO3HABATEIBLHON U UCCIEN0BATEIBCKON IESITENHHOCTH MIPU PEIICHUN
BO3HUKAIONIUX TPOOJEM Ha OCHOBE ydéTa OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uiuit (00cyxaeHusi, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JEHUCTBUH, ONpEACICHUE KPUTEPHEB MO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIe  yHHMBepcaJibHble  y4YeOHble  JeHCTBHSI:  yMEHUE
CaMOCTOSITEJIbHO ONPEIEIATh LU JEATEIBHOCTH, IJIaHUPOBATh, OCYLIECTBIISATH,
KOHTPOJIUPOBATh M TPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESITEIBHOCTD,
BbIOMpaTh Hanbomee 3P PeKTUBHBIC CIOCOOBI PEIICHNS YI€OHBIX U MTO3HABATEIHHBIX
3a/a4, CaMOCTOSITEJIbBHO COCTaBISATh WJIA KOPPEKTHPOBAaTh MPEIJIOKEHHBIN
AJITOPUTM JIECTBHM MPH BBINOJHEHUHN 3aJaHUN C YYETOM IMOJYYEHUS HOBBIX 3HAHUU
00 u3yuyaembIX OOBEKTaX - BEUIECTBaX M pEaKUUsAX, OICHUBATH COOTBETCTBHE
[IOJIYy4EHHOI'O ~ pe3ysbTaTa 3asBICHHOW LEIM, YMEHHE HCIOIb30BaThb U
AHAJIN3UPOBATh KOHTEKCTHI, npemiaraemele B ycnosuu 3ananuid. IPEAMETHBIE
PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNBTATOB IO OCBOEHUIO 0053aTEIBHOIO
COJIepKaHMsI, YCTAaHOBJEHHOIO JaHHOW QenepanbHO paboueld mporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0OYYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



neucTBuil, crnenudpuueckue JUISI  OPEeIMETHOM o0macT  «XUMUS», BUIBI
JNESATEIIbHOCTA IO  IIOJYYEHHIK)  HOBOTO  3HAaHUA, €ro  HWHTEPHPETALUU,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonity oOydeHnus B 8 kiacce npeaMeTHble pe3yabTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX IMIOHSITHW: aTOM, MOJIEKYJa,
XUMHUYECKHI D3JIEMEHT, MIPOCTOE BEIIECTBO, CIIOKHOE BEILECTBO, CMECH

(omHOpOHAST U HEOJHOPOJHAsI), BaJECHTHOCTh, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JsT XMMHUYECKOTO AJIEMEHTAa B COCIWHEHUM, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJib, OJJEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHUS, XHMHUYECKas peakius, KiIacCuUKalus peakiuil: peaxiuu
COCIMHEHUS, PEAKIINU PA3JIOKEHUSI, PEaKI[UU 3aMEIIeHUs, peaKkiuu oOMeHa,
9K30- U SHJIOTEPMUUYECKHUE PEaKIUH, TeIIOBOU 2P (DEKT peakiuu, Ipo aToma,
AJICKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTaNIb, paJluyC aToMa, XUMHUUYECKas
CBSI3b, MOJIAPHAsi W HEMOJIApHAasi KOBAJEHTHasi CBSI3b, MOHHASl CBA3b, HOH,
KaTHMOH, AaHWOH, pacTBOp, MaccoBas JoJis BemecTBa  (MPOICHTHAs
KOHLIEHTpAlIMsl) B paCTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKHX TOHITUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBIeHUsS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUN;

OTpEeeNsITh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTETIEHb OKHUCIJICHUS JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX, TPUHAIIICHKHOCTD
BEIIECTB K OMNpENeIEHHOMY KJIacCcy COEAMHEHW 1o ¢opMynaMm, BUJ
XUMUYECKOU CBSI3M (KOBAJIEHTHAs U NOHHAs) B HEOPTAHUYECKUX COEAUHEHUAX;
packpbiBaTh cmbica  Ilepumoamueckoro 3akona J[. WM. Menzaeneesa:
JEMOHCTPUPOBATh I[OHUMAaHUE NEPUOAUYECKON 3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX BJEMEHTOB OT MX mnojioxkeHus B llepuonnueckoin cucreme,
3aKOHOB COXPAaHEHHsI MacChl BELIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpO;

OMMKCHIBATh M XapaKTepHu30BaTh Ta0INUHYI0 hopmy lleprogndeckoil CUCTEMBI
XUMHYECKHX JJEMEHTOB: pas3iuyaTh I[OHATHS  «TJIABHAs MOATPYIIIA

(A-rpynna)» u «nobounas noarpynmna (b-rpynma)», manbie U Oosbline
NepUOMbl, COOTHOCUTH OO0O3HAYEHHUS, KOTOpPbIE HMEIOTCS B TaOJHUIle
«Ilepuoanueckas cucrema xumudeckux sjnemeHtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMHU XaPAKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHYECKUX 3IEMEHTOB (COCTAB U 3apsij Aapa, 0011Iee YHCIIO JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHHMUYECKUE BEIIECTBA,
XUMHYECKUE pPeaKUuu (MO0 YUCIY U COCTaBY YYacTBYIOUIUX B PEAKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkKAasi ONMUCAHUE MPUMEPAMH MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX IMPEBpAIlleHU B
Pa3TUYHbBIX YCIOBUSX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BELIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOro J3jieMeHTa Mo (opMmyse COeAUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUYETHI 10 YPABHEHUIO
XUMUYECKOU peaKInu;

IPUMEHSITh OCHOBHBIE ONIEPAIIMH MBICTUTEILHON €ITEbHOCTH - aHAJU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHe, CHCTeMaTH3allMI0, KIACCH(PUKAIIHIO,
BBISIBJICHHE TNPUYMHHO-CIEACTBEHHBIX CBSA3€H - ISl M3Y4YEHUS CBOMCTB
BEIIECTB W XUMHYECKHX pEAaKUUH, €CTECTBEHHO-HAy4YHbIE METObI
NMO3HaHUSl - HaONOJIeHHe, W3MEPEHHE, MOJECIMPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJe0BaTh IpaBUjIaM IOJIb30BaHUS XUMUUYECKON NTOCYI0M U
7a00paTOpHBIM O0OpPYJOBAaHMEM, a TakKe IMpaBWIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUMSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM pACTBOPEHHOIO BELIECTBA,
IJIaHUPOBATh U IPOBOJIUTh ~ XUMHUUYECKUE SKCIIEPUMEHTHI 10
pPacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KHCIOT ¢ IOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koniy oO6ydeHnus B 9 kjacce mpeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PACKpBIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHITUN: XUMUUYECKUN
AJIEMEHT, aTOM, MOJEKYyJla, HWOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peaKlus, XUMUYecKasi CBA3b, TEIIOBOU 3 PeKT
peakiuu, MOJb, MOJISIDHBI ~ 00BEM, PacTBOP, JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DBJIEKTPOJUTHUYECKAS] AUCCOLMAIUS, PEaKIHH HOHHOTO
oOMeHa, KaTaliu3aTop, XMMHUUYECKOe paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIUH,
OKHCJIMTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBJIEHUE, AJUIOTPOMIUS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaneHTHas, VMOHHaA,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeTka, KOppo3usi METaJlIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW PEaKIUu, NPEAEIbHO JIOIMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX TMOHATHH W
NPUMEHSATH 3T MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XMMHMUYECKYIO CHUMBOJIUKY IS COCTaBlieHus (popmyin
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIINIA;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIacCy COCIMHEHUM 1o QopmysaMm, BUJ XUMHUYECKOU
cBs3M (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyie, XxapakTep Cpeabl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCAUHEHUH, TUI KPUCTAIINYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuonmueckoro 3akona JI. U. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHCBhIBAaTh U XapaKTepHU30BaATh
Tabiuunyto Gopmy Ilepuonnueckold cUCTEMbl XMMHYECKUX SJIEMEHTOB:
pasznuyarh TOHSATUS «rJaBHasg mnoArpymmna (A-rpymnmna)y U «1moboudHas
noarpynmna (b-rpynma)», manele ¥ OoJdbIIME MEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB H
3apsan  sapa, oOIiee 4YHCIo JJIEKTPOHOB U pacClpesielieHHe WX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHITH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUHN B Mpelesax MajblX MEpUOAOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTAaHUUYECKHUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIy M COCTaBy YYacCTBYIOIIMX B PEaKIHUH
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0mMUE W CHEUPUIECKUEe XUMUYECKUE
CBOMCTBa MPOCTBHIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE
npuMEpaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPAaBHEHUS DJIEKTPOJUTUYECKOM AUCCOUMALMM  KHCIOT,
LIETIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIMIA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIHid, TOATBEPKIAIINX CYIICCTBOBAHHE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIWTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
TIOCPEJICTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THX PeaKIThi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHWS XUMHUYECKHX TIPEBpPANICHUN B pa3IUIHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCHTEIBLHYIO MOJICKYJISIPHYIO U MOJISIPHYO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XMMHYECKOTO »JJIEeMEHTa 10 (OpMyJie COCIMHCHHSI,
MacCOBYIO JIOJTFO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI IO YPABHCHHIO
XUMHYECKOW pEaKIIvH;

coOJTI01aTh TIPAaBUIIA MTOJIB30BAHUS XUMHUYECKON TTOCY/I0 ¥ TaOOpaTOPHBIM
o0opyaoBaHMEM, a TakKe IpaBUja OOpalleHUuss C BEIIECTBAMH B
COOTBETCTBHHM C HWHCTPYKIMSMH I10 BBITIOJHCHUIO J1a00pPaTOPHBIX
XHUMHYECKUX OTBITOB TI0 TIOJYYCHHIO U COOMPAHUIO Ta3000Pa3HbIX BEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

IIPOBOUTH PEAKINH, TOATBEPIKIAIOIINE KaUeCTBEHHBIN COCTAaB Pa3InYHBIX
BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOpHI-, OPOMHUI-, HOIUMI-,
kapOoHat-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI HM3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

NPUMEHSITH OCHOBHBIE ONIEPAIIMH MBICTUTEIBHOMN JAESITEIILHOCTH - aHAJN3 U
CHHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHUCTEMaTH3allui0,  BBISBICHUC
IPUYUHHO-CIICICTBEHHBIX CBSA3€H - I M3YyYEeHHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS -
HAOJIIOIeHNe, M3MEpPEHUe, MOJCIMPOBAHUE, JKCIEPUMEHT (peasbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
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padoThI padoThI
o0pa3zoBaTejibHbIE
pecypent
Paznen 1. [lepBoHaYaIbLHbIE XAMUYECKHE IOHATHS
11 X MU — BaKHAS 00IACTH2 2 bubmnoreka [IOK HaG1ro1eH1e HalpaBJIeHHOE Ha

eCTECTBO3HAHUS U
MPaKTUYECKON

JACATCIIPHOCTH YCIIOBCKA

httDs://m.edsoo.ru/7f418

37c

[EHHOCTHOT'O OTHOIIICHHS K
OTE€YECTBEHHOMY KYJIBETYPHOMY,
HMCTOPUYCCKOMY U HAYUHOMY
HaCJICIUIO, IIOHMMaHUs 3HAYCHU A
XUMHYECKOW HAyKH B )KU3HU
COBPEMEHHOT'O 00IIIeCTBA,
CIIOCOOHOCTH BJIQ/IETH TOCTOBEPHOM
rH(OpMAIUEH O IePEIOBhIX
TOCTHKEHUAX M OTKPBITHSIX
MHUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX
BHAHUAX 00 yCTPONCTBE MHpa U
oOmecTBa DBpUCTHYECKas Oecena
HaIpaBlIeHHAs HA TPEACTaBICHUS O
COLMaJIbHBIX HOPMax W IPaBUIIax

MEKINYHOCTHBIX



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

OTHOLICHUNH B  KOJUJICKTHUBE,

KOMMYHUKaTHBHOU
KOMITETEHTHOCTH B
00IIIeCTBEHHO MOJIE3HOM,

y4e0HO-HCCIIEI0BATEILCKOM,

TBOPYECKOM M JAPYrUX BHUAAX
JACATCIIPHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM
JACATCIIbHOCTH ITPU BBIIIOJJHEHUHN
yqe6H1)1x, IIO3HAaBATCIbHBIX
3aaad, BBIIIOJIHEHHU
XUMHNYECKUX OKCIICPUMEHTOB,
CO3JIaHUM y4eOHBIX IPOEKTOB,
CTpEeMJICHUS K
B3aMMOIIOHUMAHHUIO u
B3aMMOIIOMOILIIM B  IIpoLecce
9TOH y4eOHOH MesATeNbHOCTH,
TOTOBHOCTH OLIGHUBaTh CBOE
MOBEZICHUE U IOCTYIKH CBOMX
TOBapuIIeH c MO3ULUU
HPaBCTBEHHBIX W  IPaBOBBIX
HOPM C YYETOM OCO3HaHMSA

MOCJIEACTBUN MOCTYIKOB.

1.2

BeH_IeCTBa 1 XUMHYCCKHEC
[PCaKINN

bubmoreka IIOK
httDs://m.edsoo.ru/7f4

1837c

VY4eOHBIN AUANOr HarpaBIeHHBIA
Ha MUPOBO33PEHYECKHE
MPEACTABIIEHUS O BEIIECTBE U
XUMHYECKON PEAKIINH,

COOTBCTCTBYIOIIIMC



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

COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U COCTaBJISIOIINE OCHOBY
JJI1 TIOHUMaHHWA CYIIHOCTH
Hay4HOH KapTUHBI MUpa,
MPEICTABICHUS] 00 OCHOBHBIX
3aKOHOMECPHOCTAX Pa3BUTHUA
IIPUPOABI, B3aUMOCBS3AX
YEJIOBEKA C MPUPOAHON CPEIO, O
PO XUMHUHU B ITO3HAHUU ITUX

3aKOHOMEDPHOCTEN

Hroro no pazaeny

20

Paznen 2. BaxkHeiilue npeacTaBuTeIM HEOPTAaHMYECKHUX BENIECTB

2.1

Bosnyx. Kucnopog.
ITousTue 00 okcugax

bubmmoreka [JOK
httDs://m.edsoo.ru/7f4

1837c

OBpucTuyeckas oecesa
HampaBJieHHAs Ha
MO3HaBaTEIbHBIE MOTHBBI,
HalpaBJICHHBIE HA TTOyYEeHHE
HOBBIX 3HAHUN IO XFMUH,
HE0O0XOANMEIE TSI O0BSICHEHHS
HaOII0JaeMBIX TIPOIIECCOB H
SIBIICHWH, TI0O3HABATEIIHHOM,
nH(OPMAITIOHHON U
YUTATEIHCKON KYIbTYPHI, B TOM
YHUCIIe HABBIKOB
CaMOCTOATENBHON PabOTHI €
y49e0HBIMU TEKCTAMU,

CIIPAaBOYHOH JIUTEPATYPOU,



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

JOCTYIMHBIMH TEXHUYECKHUMU
cpeacTBamMy HHGOPMAaMOHHBIX

TEXHOJIOTUH

2.2

Bonopon. [lonstue o

KHCJIOTaxX U COJIAX

bubanoreka [IOK
https://rn.edsoo.ru/7f418

37c

[ 'pynmoBsIe IPOEKTHI
HalpaBJICHHBIC HA UHTEPEC K
00yUEHHIO U MIO3HAHUIO,
10003HATENBHOCTh, TOTOBHOCTD U
CIIOCOOHOCTB K CaM000pa30BaHUIo,
[MPOEKTHOM U UCCIIEI0BATEIBCKOMN
NeSATeTHPHOCTH, K OCO3HAHHOMY
BBHIOOPY HAMPABIECHHOCTH U YPOBHS

00yUeHHs B AaJIbHEHUIIIEM

2.3

Bona. Pacteopsl. [Tonarue
00 OCHOBaHMSX

3]

buommoreka [JOK
https://m.edsoo.ru/7f418

37c

[IpaxTrueckas padbora
HaInpaBJieHHAs HA HHTEPEC K
MPAKTHIECKOMY H3YIEHUIO
podeccuii U Tpyaa pas3IuyHOro
pona, yBaXXeHHe K Tpyay
[pe3yJIbTaTaM TpyJIOBOU

eI TeNFHOCTH, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TTPEIMETHBIX
SHAHWH 110 XUMHH, OCO3HAHHBIN

BBIOOp WHIMBHTyaTbHON

TPAEKTOPUH MPONOTKEHUS



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

00pa3oBaHus ¢ yIETOM
JMYHOCTHBIX HHTEPECOB U
CITOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HHTEPECOB U
NoTpeOHOCTEH, yCIeHon
npoeCCHOHATBHON
JeATEIIbHOCTH U Pa3BUTHUS
HEOOXOJIMMBIX YMEHHUH,
TOTOBHOCTb aIalITUPOBATHCS B

npodeccroHaNbEHON cpere

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX

COEIMHEHNH

bubmmoreka [JOK
httDs://m.edsoo.ru/7f4

1837c

PoneBsie urpsl HanpaBiIEHHbIE HA
9KOJOTHYECKU

1enecoodpa3Hoe OTHOIICHHE K
MPUPOJIC KAK NCTOYHUKY KUZHU
Ha 3emiie, OCHOBE €€
CYIIIECTBOBaHUS, TOHUMaHNE
[EHHOCTH 3JI0POBOTO U
Oe3omacHOro 0oopasa KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K
CcOOCTBEHHOMY (PH3HMYECKOMY 1
MCUXUYECKOMY 3/IOPOBBIO,
OCO3HAHHE ICHHOCTU
COOJTFOIEHUS TIPaBUI
0e301acHOro MOBEESHUS TTPH
paboTe ¢ BEIeCTBAMH, a TAKKE B
CUTYAIIHSX, YIPOKAIOIIUX

3JIOPOBBIO ¥ JKU3HU JIFOJIEH



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

Uroro o pazaeny 30

Paznen 3. [lepuoguuecknii 3akon u Ilepuoauueckas cucrema xummnuyeckux 3j1eMmenToB . . MenaeneeBa. CTpoenne aToMoB. XMMHUYECKas CBA3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKkuuuu

3.1 7

[Teproauueckuii 3aKoH bubmmoreka [IOK PaGota ¢ HarIsIAHOCTBIO -
- httDS://rn.EdSOO. ru/7f4 PHCYHKaMH, COZIEPKAIMMH
[Mepuoauueckas 1837c XMMHYECKYI0 HH(DOpMAIIHIO
CUCTEMAa XUMHUYCCKUX HaIrpaBJICHHAA Ha UHTEPEC K
anemenToB /JI. M. 00yUYEHHIO U MO3HAHUIO,
Mennene-eBa. JII0003HATEILHOCTh, TOTOBHOCTh
Crpoenne aToma Y CITOCOOHOCTH K
camMo00pa30BaHUIO, POEKTHON 1
HCCIIEI0BATEIBCKON
JIESITEIIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABICHHOCTH U
YPOBHS 00y4eHUs B TATbHEUIIIEM
3.2 Xumunueckas CBSI3b. 8 1 bubnuoreka HOK| cmocobHOCTH IPUMEHSTH 3HAHNS,
OKHCIHMTENBHO- https://m.eds00.ru/7f4 | nonysaemete mpu  msyuennu
BOCCTaHOBHTEIbHBIC 1837c XUMHM, [UIS pELICHHs 3ajad,
peaknun CBSI3aHHBIX C  OKpYXKAroIeH
IPUPOTHOU cpenoi, LSt
TOBBINICHUS YPOBHS
9KOJIOTHYECKOM KYJBTYPBI,
OCO3HAHUS TJ100aJTBHOTO
xapakrepa 9KOJIOTUIECKUX
npoOsieM W MyTed WX penieHus
MOCPEACTBOM METOJIOB



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

XHWMUU, SKOJIOTUYECKOT 0
MBINUICHUA, YMCHUSA
PYKOBOACTBOBATHCS UM B
MMO3HABATEIbHOM,

KOMMYHUKAaTHUBHOU U

COI[MAJIbHOW MPAKTUKE

roro o pasueny 15 bubnuorexa [IOK
httDs://m.edsoo.ru/7f418
PesepBHOE Bpemst 3 bubmnoreka [IOK
https://m.edsoo0.ru/7f418
68 4 5

OBLIEE KOJIMYECTBO YACOB
[10 ITPOITPAMME
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9 KUIIACC

Ne HaumenoBanme KosmecTso yacos DJIeKTPOHHBbIE Buasl 1esTeJIbHOCTH € YUETOM
n/m pa3/iesioB U TeM Bcero KonTpoJabnbie IpakTUueckue (nudpossrie) NMPOrpaMMbl BOCIIUTAHUS.
MpPOrpaMmbl padoThI padoThbI o0pa3oBaTejibHbIE
pecypcsl
Paznen 1. BemecTBo u XuMn4yeckue peakunn
11 [ToBTOpenue u ° 1 bu6nuoreka LIOK BrimonHenne KOHTEKCTHBIX
yIuIyOJieHue 3HaHumi httDs://m.edsoo.ru/7f4 y4€eOHBIX 3aJaHUH HATIPABJIEHHOE
OCHOBHBIX pa3/IeyioB 12636 Ha MHPOBO33PEHUYECKHE
Kypca § Kjacca MIPEJCTAaBIIEHHUS O BEIIECTBE U
XUMUYECKOH PEaKLUH,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKU U
COCTaBIIAIONINE OCHOBY IS
MTOHMMaHUs CYIIIHOCTH Hay4YHOH
KapTHHBI MUpa, IPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IIPUPOLBI,
B3aMMOCBS34X YEI0BEKa C
NPUPOIHOU CPENoil, O PO
XUMUH B TO3HAHUH STHX
3aKOHOMEPHOCTEN
12 OcHOBHBIE 4 Bubmmorexa LIOK Pabora B mapax HampaBlieHHAS
3aKOHOMEPHOCTH httDs://m.edso0.ru/7f4| ua LIEHHOCTHOT'O OTHOILIEHUS K
XUMHYECKUX PEAKIIHI 1a636



https://m.edsoo.ru/7f41a636
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OTEYECTBEHHOMY
KYJIbTYpPHOMY,

HCTOPUYECKOMY M HAYYHOMY
HaCJeHI0, TOHUMaHUs 3HAYeHUs
XUMUYECKON HAYKU B JKU3HU
COBPEMEHHOT'0 00IIeCTBA,
CIOCOOHOCTH BJIAJIETh
JIOCTOBEpHOW MHOpMAIHeH o
MePEeOBbIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOM U
OTE€YECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 yCTPONCTBE MHpa U

o01ecTBa

1.3

DNEKTPOTUTHYCCKAS
JIICCOITHAITHSL.
XUMHUYECKUE PEAKIIUU B

pacTBopax

bub6mmoreka [JOK
httDs://m.edsoo.ru/7f4

12636

OBpuCcTHUCCKas Oecena
HaInpaBJIEHHAsI Ha
MPEACTABIIEHHS O COLUAIIBHBIX
HOpMax M IpaBHiIax
MEKJINYHOCTHBIX OTHOLLIEHUH B
KOJUIEKTHBE, KOMMYHHUKAaTHBHOI
KOMITETEHTHOCTH B OOILIECTBEHHO
TTOJIC3HOM,
y4e0HO-HCCIeNOBATENBCKOM,
TBOPYECKON M IPYTUX BUAAX
JeSITEeIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOM

ACATCIBbHOCTH ITPpHU



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

BBITIOJTHCHUU YYCOHBIX,
MO3HABATEIBHBIX 33124,
BBITIOJIHEHUN XUMHYECKUX
JKCIIEPUMEHTOB, CO3/ITaHUU
Y4EOHBIX MPOEKTOB, CTPEMJICHHS
K B3aMMOIIOHUMAHHIO U
B3aMMOIIOMOILIY B ITPOLIECCE 3TON
y4eOHOH JeATeNbHOCTH,
TOTOBHOCTH OIIEHUBATh CBOE
TTOBECHHE U TTOCTYITKH CBOUX
TOBAPHUILIEH C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX
HOPM C y4€TOM OCO3HAHUS

MOCJIEACTBUM MOCTYIKOB.

Hroro no pazaeny

17

Pa3zgen 2. HeMeTraiibl 1 X COeAMHEHUS

2.1

Oo0mmas
XapaKTepPUCTHKA
XAMHYECKUX DJIEMEHTOB

VIIA- rpymmesl. ["amorenst

4

bubmmoreka LJOK
httDs://m.edsoo.ru/7f4

12636

V4eOHBIN TUAIOT HAIPaBIICHHBIH
Ha MHUPOBO33PEHUYECKHE
TIPEJCTABIIEHUS O BEIIECTBE U
XUMHYECKOU peaKlny,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKU U
COCTaBIISIOIINE OCHOBY JUISI
MMOHUMAHUS CYIIIHOCTH Hay9IHOU

KapTHHBI MUPa, PEICTABIECHUS
00



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

OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOEL,
B3aMMOCBS3X YEIOBEKa C
MIPUPOJHON CPENOH, O poJn

XHMHWH B IIO3HAHWUHN 3THUX

3aKOHOMEPHOCTEN
2.2 Oommas bubmmoreka [JOK I'pynmoBbie TPOEKTHI
XapaKTEPUCTHKA httDs://m.eds00.ru/7f4| wanpaenennsie na nnrepec x
XUMHNYECKUX DJIEMCHTOB M O6yquH}0 " IMO3HAaHHIO,
VIA- rpymmst. Cepa u eé T0003HATEIEHOCTD, TOTOBHOCTD
COEIIMHEHUS Y CIIOCOOHOCTH K
camMo00pa30BaHMUIO, POSKTHON 1
HCCIEN0BATENBCKOM
NeATeTbHOCTH, K OCO3HAHHOMY
BBIOOpY HAIIPABICHHOCTH U
yYpOBHS 00y4eHHS B AaJbHEHIIEM
2.3 Oo6mas bubmoreka [IOK DOBpuCcTHUCCKas Oecena
XapaKTepHCTHKA https://m.eds00.ru/7f4 | wanpasnennas na

XMMHUUYECKUX HJIEMEHTOB
VA- rpynmsl. A3or,

thochop u ux coeqHeHUS

12636

IMO3HABaTEILHBIC MOTUBEIL,
HaIpaBJICHHBIE HA TTOyYeHHE
HOBBIX 3HaHHUI 110 XMMHU,
HEOOXOUMEBIE JIs1 OOBSICHEHUS
HaO0IIF0/TAEMBIX MTPOIECCOB U
SIBIICHWH, TI0O3HABATEIHHOM,
nH(OPMAITMOHHON 1

YUTATEIBCKOM KYJIBTYPBI, B



https://m.edsoo.ru/7f41a636
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TOM YHCII€ HABBIKOB
CaMOCTOSITENbHOM PabOTHI C
Y4E€OHBIMU TEKCTAMU,
CIIPAaBOYHOH JIUTEPATYPOH,
JOCTYIMHBIMHU TEXHUYECKHUMU
cpezacTBaMy WH(POPMAITMOHHBIX

TEXHOJIOTUH

2.4

OOmas

XapaKTEepUCTHUKa
XUMUYECKUX JIEMEHTOB
IV A- rpynnsl. Yrnepon u
KPEMHHH U UX

COCIMHEHUSA

bubmmoreka [JOK
httDs://m.edsoo.ru/7f4

12636

[IpakTrueckas padora
HanpaBJICHHAs Ha HHTEPEC K
MPAKTUIECKOMY U3yUYEHUIO
npodeccHii U Tpyaa pas3uyHOro
pozna, yBaXkeHHE K Tpyay U
pe3yabTaTam TPYJ0BOM
JIESITeTLHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHMUSI
MPEJMETHBIX 3HAHHH IO XUMUH,
OCO3HAHHBINA BHIOOP
WHIUBUIYaITbHOM TPaeKTOPHUU
MIPOTOJKEHUS 00pa30BaHHUS C
Y4ETOM JTMIHOCTHBIX HHTEPECOB
M CIIOCOOHOCTH K XHMMH,
OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCenrHON
npodeCCHOHATBHON
JIESITEIIbHOCTH M Pa3BUTHUS
HEOOXOJIMMBIX YMEHHUH,
TOTOBHOCTbH aJ]alTUPOBATHCS B

npodeccuoHaNIbHON cperne



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

Hroro no pasneny

25

Paznea 3. MeTa/sIbl H X COeIMHEHUS

3.1

OO011e cBOMCTBA

METaJIJIOB

4

bubaunoreka [IOK
httDs://m.edsoo.ru/7f4

12636

PoneBele urpel HalIpaBIICHHBIE HA
IKOJIOTHYECKU

1IEJIECO00Pa3HOE OTHOIICHUE K
MPHUPOJIE KaK UCTOYHUKY JKU3HH
Ha 3emiie, OCHOBE €€
CyI€CTBOBaHMsA, TIOHUMAHUEC
[IEHHOCTH 3JI0POBOT'O U
Oe3omacHOro o0pasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K
cOOCTBEHHOMY (DPU3UYECKOMY U
MICUXUYECKOMY 3/I0OPOBBIO,
OCO3HaHHE IIEHHOCTH
COOJTFOIEHUS TIPABUII
0€30I1acHOro MOBEACHUS MPU
paboTe ¢ BemecTBaMH, a TAKXKE B
CUTYaIIHAX, YIPOKAIOIIUX

3JI0POBBIO U KU3HHU JIFOAEH

3.2

Baxkneimme Meramisl U

UX COCONHCHUA

Bubnuoreka IJOK
https://m.edsoo.ru/7f4
12636

Pabora ¢ HarasAgHOCTBIO -
PUCYHKaMH, COAEPIKAIUMHU
XUMHYECKYIO HH()OPMAIIHIIO
HaIpaBlieHHAs] HA HHTEPEC K
00y4YEeHHIO ¥ TIO3HAHUIO,
TII0003HATEIBLHOCTh, TOTOBHOCTh
U CIIOCOOHOCTH K
caM000pa30BaHUIO, POSKTHOU U
HCCIIeI0BATEIBLCKON
JIeITETbHOCTH, K OCO3HAHHOMY
BBIOOpY HAIPABJICHHOCTH U

YPOBHS O0YYCHUS B TaJbHEHIIIEM



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

20

Pa3zjnen 4. Xumus 4 OKpykaomas cpeaa

4.1

BerectBa u Mmatepuaibl B
JKU3HHU YeI0BeKa

3

bubanoreka [IOK
httDs://m.edsoo.ru/7f41a636

MotuBanyoHHas Oecena
HampaBJICHHAass Ha CIIOCOOHOCTH
IIPUMCHSATL 3HAHUSA, ITOJTy4aCcMbIC
npu HN3YUYCHHUU XUMHUH, JUISL
peuieHuda 3aad, CBA3aHHBIX C

OKpYXarolei MIPUPOAHON
CpeIoii, /I MOBBIIEHUS YPOBHS
3KOJIOTMYECKOU KYJIBTYPBI,
OCO3HaHMS rj100a7IbHOTO
xXapakrepa IKOJIOTHYECKHUX

mpobJieM U TyTeld WX pemeHus
MTOCPEICTBOM METOJIOB XUMHUH,
9KOJIOTUIECKOTO MBIIIUICHUA,
YMEHHS PyKOBOJICTBOBATHCSI IM B
MMO3HABATEIILHOM,
KOMMYHUKATUBHOMN u
COIMAJIbHON MPAKTHKE

Hroro mo pazgeny 3
Pesepsroe Bpemst 3 bubnuorexa [JOK
httDs://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO| ©8
YACOB I1O

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne [Tema ypoka KoauuecTBO yacos TaTa JJ1eKTPOHHbIE
n/n Bcero KonTpoabHbIe IpakTHyeckune H3yHeHu uHppoBbIe
oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 IIpeamer xumun. Posib XuMuu B XKU3HU 1 bubmoreka [JOK
yenoBeka. Tena U BenecTsa https://rn.edsoo.ru/ff0d210c
2 IloHsTre 0 MeToJax MO3HAHUS B XUMUU 1 bubauoreka LIOK
https://m.edsoo.ru/ff0d227e
3 [pakTuueckas padora Ne 1 «[IpaBuia 1 1 bubnuoreka IJOK
paboThl B 1a60PaTOPHH M TPHEMEI https://m.edsoo.ru/ff0d23dc
oOparieHust ¢ J1abopaTOPHBIM
000pyIOBaHUEM
4 Yucrele BemecTBa U cMecH. CIocoObI 1 bu6mmoreka IJOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 [Ipaktudeckas padora Ne 2 «Pasnmenenue 1 1 bubmmoreka [IOK
cMeceii (Ha IIpuMepe OUYHUCTKY ITOBAPEHHOM https://m.edsoo.ru/ff0d28¢c8
conmy
6 ATOMBI I MOJIEKYITBI 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHE 3JIEMECHTHI. 3HAKH (CHMBOJIBI) 1 bubmmoreka [IOK
XHMHUYECKUX HJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTrlie u coXHBIE BEIIEeCTBA 1 bubmmorexa I[JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LJOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MOCTOSHCTBA COCTaBa BEIIIECTB.

bubmuoreka LIOK

10 | Xumuueckas dpopmyna. BaneHTHOCTH https://rn.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX AJIEMEHTOB
11 OTHOcHUTENBHAS aTOMHAs Macca. bubmuoreka IJOK
OtHocHTeNbHAS MOJICKYIIIpHAs Macca https://rn.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOT0 AJIEMEHTa B bubmauoreka LIOK
COCIIMHEHUN https://rn.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Monb. MomsipHas Bbubmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®u3NYecKrue U XUMHUYECKUE SBIICHMUS. bubauoreka LIOK
XuMHU4ecKas peakius https://rn.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ ycinoBHs IPOTEKaHUS bubmmorexa LIOK
XUMHUYECKUX PeaKInit https://rn.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHsSI MaCcCHI BEIIECTB. bubmoreka [IOK
XUMHYecKrue ypaBHEHHSI https://rn.edsoo.ru/ff0d3b88
Beraucienus KoJudecTBa, MacChl BEIIECTBA bubmuoreka [IOK
17 | 1o ypaBHEeHMAM XMMHUYECKHX PeaKIUii https://rn.edsoo.ru/ff0d5708
Kiraccudukarys XuMIIeCKuX peakItuii bubnuoreka I[TOK
18 | (coemuHeHMs, pa3IOKEHUs, 3aMEIICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMoHOCOB — yUEHBIH- bubmmoreka [JOK
19 | snmuxionenuct. O6o0menne u https://rn.edsoo.ru/ff0d40c4
CUCTEMaTU3aLNs 3HAHUI
20 KonTponsnas padora Ne 1 mo teme bubmmorexa I[JOK
«BerectBa ¥ XUMHYECKHE PEAKITAN https://rn.edsoo.ru/ff0d4290
Boznyx — cMech ra3oB. CocTaB BO3ayXa. bubmmorexa I[JOK
21 |Kuciaopom — 3J1eMEHT U IPOCTOE BELIECTBO. https://rn.edsoo.ru/ff0d448e

O30H
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du3nyecKkrue 1 XMMHYECKHE CBOMCTBA

bubmuoreka LIOK

22 KHcIopoaa (peakiui OKUCIIeHUS, https://m.edsoo.ru/ff0d461
ropenune). [lonsTre 00 okcumax 4
Crioco0b! Oy4eHUsT KUCIOPOaa B bubmuoreka IJOK
23 J1a00paTOPUH M POMBIIIUTEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumMenenue xkucnopona
TeroBo# 3 ekt XuMIUIecKoi peakiuy, Bbubmorexa LJOK
24 MOHSTHE O TEPMOXHUMUYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d479
3K30- U YHAOTEPMUYECKUX PEAKIIUAX 0
TorumBo (HedTh, yroib U MeTaH). Bubmorexa LJOK
25 3arpsi3HeHHE BO3/IyXa, CITOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIICHHS
[paktndeckas padora Ne 3 o Teme bubmmoreka LIOK
26 «[Tonydenne u cobnpaHue KMCIOpoa, https://m.edsoo.ru/ff0d4ae2
HU3y4YEHHUE €TO CBOMCTB)
Bonopon — 35eMeHT 1 pOoCTOE BEIIECTBO. bubnuoreka ITOK
27 Haxox/IeHHe B IPUPO/IE https://m.edsoo.ru/ff0d4dd
0
DOU3NIECKHE U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
28 Bomopoma. IIpuMeHenne Bogopoaa httDs://m.edsoo.ru/ff0d4dd
0
IToHsATHE 0 KUCIOTAX U COISIX bu6mmoreka IJOK
29 httDs://m.edsoo.ru/ff0d50d
2
Crioco0b!I IOTy4eHHs BOOPO/A B bubmmoreka LIOK
30 1abopaTopuu httDs://m.edsoo.ru/ff0d4dd
0
[IpakTudeckas padora Ne 4 o Teme bubmmoreka I[JOK
31 «[Tonyuenue U cobupanue BO0po/Ia, https://m.edsoo.ru/ff0d4f42

HU3YUYCHHUEC €ro CBOMCTB»
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MomnsipHblii 00BEM Ta30B. 3aKOH ABOraapo

bubmuoreka LIOK

32
https://rn.edsoo.ru/ff0d542e
Brruncnenns o0béMa, KOJTHYECTBA BEIIECTBA bubmauoreka LIOK
33 | rasamo ero U3BECTHOMY KOJIMYECTBY BENIECTBA https://rn.edsoo.ru/ff0d55a0
Wi 00bEMY
Brruucnennst 00bEMOB Ta30B TI0 YPaBHEHHIO Bubmoreka [JOK
34 | peakuuu Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIIEHU ra30B
35 DdU3NYECKHE U XUMHUYECKUE CBOMCTBA BOJIBI bubauoreka LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [ToHsiTHe 00 HHIUKATOPAX bubmmoreka LIOK
https://m.edsoo.ru/ff0d59e2
Bona xak pacrBopurens. HachliiieHHbIe U bubnuoreka ITOK
37 | HeHachIIEHHBIE PaCTBOPHL. MaccoBas 107 https://m.edsoo.ru/ff0d5h40
BEIIIeCTBA B pPacTBOpE
IIpaktrueckas padora Ne 5 mo Teme bubnuoreka I[TOK
38 | «IIpurotoieHHe pacTBOPOB C ONPEACIEHHOM https://m.edsoo.ru/ff0d5 eba
MAaccOBOM J10j1€i1 paCTBOPEHHOT' O BEIIIECTBAY
39 Kontponwsaas padora Ne2 o Teme «Kuciopo. bubmmoreka [IOK
Bozxopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coCTaB, KIacCU(pUKAITU, Bbubnuoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yenue u xuMuyeckue CBOMCTBA bubnmorexa LJOK
41 | KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHUS: cOCTaB, KiIaccu(pUKaIus, bubmmoreka LIOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca
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ITonyueHne 1 XMMUYECKHE CBOWCTBA

bubmuoreka LIOK

43 OCHOBaHHUI1 https://rn.edsoo.ru/ff0d67ca

m Kucnorsr: cocras, kiaccuduxanus, bubmauoreka LIOK
HOMEHKJIaTypa https://rn.edsoo.ru/ffOdfee2

45 ITony4yenue u XuMHUYECKUE CBOMCTBA KACIIOT Bubmoreka LJOK

https://rn.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKIATypa, ClIoCOObI bubmuoreka ITOK
MOYYEHHs], XAMHYECKHE CBOMCTBRA https://rn.edsoo.ru/00ad9474
[IpakTudeckas padora Ne 6. Perienue bubmuoreka IJOK

47 9KCIIEPUMEHTAIIFHEBIX 3a71ad [T TEME https://rn.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCH HEOPTAHUYIECKIX
COEMHEHNI

48 I'enernueckas CBsI3b MEXY KilaccaMu bubnuoreka ITOK
HEOPTraHUYECKUX COETUHEHUM https://rn.edsoo.ru/00ad9a50

19 O6o00meHre ¥ cuCTeMaTHU3aNUs 3HAHUH Bu6morexa [[OK

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

KonTtponwsaas pabota Ne3 mmo Teme bubmmoreka [IOK

50 "OCHOBHBIE KJIACChl HEOPTAHUIECKHUX https://rn.edsoo.ru/00ad9ela
coerHEeHUH"
[lepBbie MONBITKA KIIACCH(PUKAIIH bubmmoreka I[JOK

51 XMMHYECKHUX 371eMeHToB. [lonsTHE 0 https://rn.edsoo.ru/00ad9ffa
TPYIITaxX CXOTHBIX DJIEMEHTOB
[lepronnueckuii 3akon u [lepuogmaeckas bubmmorexa I[JOK

52 cucTeMa XMMHUecKux 3neMeHToB . W. https://rn.edsoo.ru/00ada52¢c
MeupeneeBa

5 [lepronbl, rpynIbl, TOATPYIIIBI Bubmoreka [[OK

https://rn.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenune atoMmoB. COCTaB aTOMHBIX SIZIEP.

bubauoreka IIOK

54
H3oromsl https://rn.edsoo.ru/00ada342
CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB [lepuongnueckoit cucremsr 1. U bubamorexa LoK
o https://rn.edsoo.ru/00adaébc
MenneneeBa
XapakTepuCTHKa XUMHUYECKOT0 3JIEMEHTA 110
. bubauoreka HOK
56  lero monoxenuto B Ilepromnueckoii cucreme JI.
https://rn.edsoo.ru/00ada824
M. Menneneera
3nauenne [lepromudaeckoro 3akoHa JyIs
57 pa3BuTHs HAyKu U npaktuku. . M. bubmmorexa [HOK
MenieneeB — y4u€HbIi, Mearor u https://rn.edsoo.ru/00ada96e
rpakJaHuH
58 DJICKTPOOTPHUIIATEIBHOCTh aTOMOB bubnuoreka [HOK
XMUMHUYECKUX DIIEMEHTOB https://rn.edsoo.ru/00adaab8
59 HonHnas xuMuveckas CBsi3b Bumorexa 1IOK
https://rn.edsoo.ru/00adac34
50 KoBasienTHas moysipHas XUMHIeCKasl CBSI3b bubmmoreka HOK
https://rn.edsoo.ru/00adaab8
61 KoBasienTHas HenmosIpHas XUMIIECKast bubmmoreka HOK
CBSI3b https://rn.edsoo.ru/00adaab9
CrereHb OKUCICHUS BubmoTeKka LIOK
62
https://rn.edsoo.ru/00adae28
63 OKUCITUTENBHO-BOCCTAHOBUTEIIHHBIC Eubamorexa LIOK
peaxkuun https://rn.edsoo.ru/00adb076
64 OKUCITUTENN U BOCCTAHOBUTEIH Eu6morexa TTOK
https://rn.edsoo.ru/00adb076
KonTponbsnas padora Ne4 mo teme bubmmoreka IJOK
65 https://rn.edso0.ru/00adb486

<(CTpO€HI/Ie aToMa. XMMHUYECKas CBSA3b)



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

66 O60011eHnE U CHCTEMATH3alMs 3HAaHUI Bubmuorexa [JOK
https://rn.edsoo.ru/00adb33c
67 O6o6uienne 1 CUCTEMAaTH3alUs 3HAHUI Bubmuorexa [JOK
https://rn.edsoo.ru/00ad9ch2
68 O6o6w1enne 1 cUCTEMAaTH3alUs 3HAHUI Butmorexa [JOK

https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne Tema ypoka KosanuecTBo 4acoB Hara DJIeKTpOHHbIE
n/n Bcero KountpoabHble IIpakTHyeckue U3yYeHust uudposbIe
padoThbI padoThbI o0pa3oBaTejibHbIE
pecypcsl

1 Ilepuonnueckuii 3akoH. Ilepuoauueckas 1 bubmuoreka ITOK
cucTeMa XUMHYECKHX dyieMentos 1. U. https://rn.edsoo.ru/00adb59e
Menpeneesa

2 3aKOHOMEPHOCTU B H3MECHEHUH CBOMCTB 1 bubmuoreka ITOK
XUMHYECKHX JIEMEHTOB MEPBBIX TPEX https://rn.edsoo.ru/00adb6b6
MIEpUOJIOB

3 Knaccudukarmus 1 HOMEHKIATypa 1 bubmoreka [IOK
HEOPTraHWYECKHUX BEIIECTB https://rn.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOI CBSI3U U THITBI 1 bu6mmoreka IJOK
KPUCTAIUIMYECKUX PEMETOK https://rn.edsoo.ru/00adbac6

5 KonTponsHas pabora Ne 1 mo teme 1 1
«IloBTOpenue u yrirybieHne 3HaHUH
OCHOBHBIX pa3JIeJioB Kypca § Kiracca

6 Kiaccudukarys XuMIIecKnX peakIuii mo 1 bubmmoreka [IOK
Pa3IMYHBIM IPH3HAKAM https://rn.edsoo.ru/00adbcb0

! ITonsiTHE O CKOPOCTU XUMUYECKOU 1 bubmmorexa I[JOK
peakuuu. [ToHATHE O TOMOTEHHBIX H https://rn.edsoo.ru/00adbeda
TeTePOreHHBIX PEaKIIHsIX

8 [TonsiTHE O XUMUYECKOM PABHOBECHUHU. 1 bubmmorexa LJOK
®DaKTOpBI, BIUSONINE HA CKOPOCTh https://rn.edsoo.ru/00adc28c
XUMHYECKOW PEaKINy U TIOJI0KEHHE
XUMHAYECKOr0 PaBHOBECHS



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

OKHUCIIMTEIBHO-BOCCTAHOBUTEILHBIC

9 peaxi bubmuoreka IJOK
https://rn.edsoo.ru/00adcade
Teopust 2IEKTPOTUTUUECKON AUCCOLUALUU. bubmuoreka IJOK
10 CuutbHbIE 1 CIIa0ble DIEKTPOIUTHI https://rn.edsoo.ru/00adcd68
HonHble ypaBHEHUS peakLuil Bu6sauoreka LIOK
1 https://rn.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIIOT U bubauoreka LIOK
12 OCHOBaHUIA B CBETE NMPEJICTaBJIEHUI 00 https://rn.edsoo.ru/00add5d8
3JIEKTPOTUTHUECKOM TUCCOIHAIUH
XuMHYECKHE CBOMCTBA COJIEH B CBETE bub6mmoreka IJOK
13 | npencrasnenuii 06 3MEKTPOTUTHYECKON https://rn.edsoo.ru/00add8b2
JIVICCOIMAIIAN
ITonsarue o rugponuse conen Bubmuorexa [JOK
14 https://rn.edsoo.ru/00add9d4
15 O0o001IeHNEe U CUCTEMAaTH3aIHS 3HAHUI bubmauoreka [IOK
https://rn.edsoo.ru/00addd12
16 IIpaktrueckas padora Ne 1. «Pemenue bubmmoreka [IOK
9KCIIEPUMEHTAIBHBIX 3a1aW» https://rn.edsoo.ru/00addbfa
KonTponsnas padora Ne2 mo Teme bubmmoreka I[JOK
17 «ONEKTPOIUTHYECKAS TUCCOIMALIHSL. https://rn.edsoo.ru/00addecO
XUMUYECKHE PEaKINH B PACTBOPAX»
OO01mas XxapakTepuCTHKA TaIOTeHOB. bubmmoreka I[JOK
18 XuMHUECKHEe CBOMCTBA Ha TIPUMEPE XJIOpa https://rn.edsoo.ru/00addfe2
19 Xinoposojiopo. CosisiHast KUCIIOTa,

XHUMHUYCCKHUEC CBOﬁCTBa, IOJIYYCHHUC,
MNPUMCHCHUC

bubmmoreka IJOK
https://rn.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[Ipaktuueckass pabora Ne 2 mo Teme

bubmuoreka LIOK

20 «ITonyuenue COJISTHOM KHCIIOTHI, https://rn.edsoo.ru/00a
HA3y4YeHHUE €€ CBOMUCTBY» M
Boruuncnenus o YPaBHEHUSIM Bubmoreka LJOK

21 XUMHUYECKHX PpEaklWil, €clu OOUH U3 https://rn.edso0.ru/00a
peareHToB JaH B U30BITKE de488

27 OOmiasi  XapaKkTepUCTHKAa  DJIEMEHTOB bubmuoreka IJOK
Y 1 A-rpymmst https://rn.edsoo.ru/00a
AJTIOTpOIIHBIE  MOIU(UKAIIMA  CEPBI. bubmuoreka IJOK

93 Haxoxmenue cepsl U €€ COeMUHEHUU B https://rn.edsoo.ru/OOa
npupoae. XMMHYECKHE CBOMCTBA CEPBI de64a
CepoBomopoa, crpocHHe, QU3NYCCKUE U bubnuoreka ITOK

24 .

XHUMMYECKHE CBOICTBA https://rn.edsoo.ru/00a
Okcunmbl  cepel.  CepHast  KHCJIOTa, bubnuoreka ITOK

25 (usnUecKre W XMMHYECKHE CBOMWCTBA, https://rn.edsoo.ru/00a
MIpUMEHEHHUE dea28
XUMHUYeCKHe peaklIuW, JeKalmujue B bubmmoreka [IOK
OCHOBE  NPOMBIIUIEHHOr0  Crocoba https://rn.edsoo0.ru/00a

26 TTONTyYeHUS CepHO KHCJIOTHIL. dec8a
XHUMHUYECKOE 3arpsA3HEHHE OKpYKaIoLIei
CpeIpl COSMHEHUSIMU CEPBI

Brruucnenne MaccoBoil TOJIM BBIXOAa bubmmoreka LIOK

27 .

NPOJYKTa peaKuuu https://rn.edsoo.ru/00a

28  |OGmas XapaKTEpUCTUKA 3JIEMEHTOB BuGnnoreka OK

VA-Tpynmel.  A30T, pacnpocTpaHEeHHE B https://rn.edsoo.ru/00a
mpupone, (U3MYECKHE W XUMHYECKHE deeab

CBOMCTBA



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
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

29

AMMI/IaK, €ro (1)I/I3I/IIIGCKI/IG 1 XUMHWYCCKUC

CBOﬁCTBa, MOJIY4YCHUC U IPUMCHCHUC

bubmuoreka LIOK
https://m.edsoo.ru/00ad
f004

30 [IpakTuueckas pabora Ne 3 o reme bubmuoreka IJOK
«ITony4yenre aMMHUaKa, U3ydeHUE €ro https://rn.edsoo.ru/00ad
CBOWCTBY flﬂ

31 A3oTHas KUCIIOTa, €€ (PU3MUECKUE U bubmuoreka IJOK
XUMUYECKIE CBOMCTBA https://rn.edsoo.ru/00ad

32 Hcnonb30oBaHKe HUTPATOB U COJIEMN bubnuoreka ITOK
aMMOHHS B Ka4eCTBE MIUHEPAIbHBIX https://rn.edsoo.ru/00ad
ynoOpeHHit. XUMHUYECKOE 3arpsI3HEHHE 518
OKPY’KAIOIIEeH Cpe/ibl COSTMHECHUIMH a30Ta

33 dochop. Oxcua pochopa (V) u bubmorexa [JOK
docdopHas kucnoTa, pU3NUECKUE 1 https://rn.edsoo.ru/00ad
XUMHUYECKUE CBOWCTBA, MOTYICHHE f68a

34 Hcrionp3oBanne dpocdaToB B KadecTBE bubmmoreka [IOK
MHUHEpaNbHEIX yI00peHnii. 3arpsasHeHne https://rn.edsoo.ru/00ad
IDUPONHOU cpenbl docharamu fc20

35 VYriepoa, pacipocTpaHeHHE B IPUPO]IE, bubmmoreka [IOK
(U3HYECKIe N XMMHYECKHE CBOHCTBA https://rn.edsoo.ru/00ad

fd9c

36

Oxcunel yriepona, ux pusndeckue u
XUMHYECKUE CBOMCTBA. DKOIOTHUECKUE
po0JIeMBbl, CBSI3aHHBIE C OKCHIOM

yraepona (IV)

Bbubnuoreka IJOK
https://rn.edsoo.ru/00ad

febe



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
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

37 YronpHas KUCIIOTa U €€ COJU Bubmorexa [JOK
https://rn.edsoo.ru/00a

38 [paktuyeckas padora Ne 4 o Teme Bubmmoreka LJOK
"TlonmyueHne yriIeKueioro rasa. https://rn.edsoo.ru/00a
KadecTBeHHas peakiiysi Ha KapOOHATHOH" e027e

39 [epBoHavanbHbIC MOHATHS 00 Bbubmoreka [JOK
OPTraHMYECKHX BEIIECTBAX KaK O https://rn.edsoo.ru/00a
COCMHEHUSX yriiepoa e054e

40 Kpemunii u ero coemuHeHUs Bu6mmorexa [JOK

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

41 [paktndeckas padora Ne 5. Pemenue bubmmorexa LIOK
SKCIIEPMMEHTANIBHBIX 3a/1a4 [0 TEME https://rn.edsoo.ru/00a
«BaxHel1e HeMeTaIbl U UX M

42 KonutponbsHas pabora Ne3 mo teme bubnuoreka I[TOK
«BaskHeiiye HeMeTaIIbl B UX https://rn.edsoo.ru/00a
COC/IMHEHHUSD» e0el8

43 OO0mrast XapaKTepPUCTHKA XHMIYIECKHX bubmmoreka [IOK
3JIEMEHTOB — MeTa/IoB. MeTanmmuecKast https://rn.edsoo.ru/00a
CBSI3b M METaJUTUYECKasi KPUCTAILTHYCCKAS el03e
peuérka. @u3NYecKre CBONCTBA METAJJIOB

44

XHUMHUYECKHE CBOMCTBA METAJIIOB.
DNEKTPOXUMUIECKHHA PSIT HATIPSIKSHHH

MCTAJIJI0B

bubmmoreka [IOK
https://rn.edsoo.ru/00a
e1156



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
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

O6mme crnocoObl MOMyYeHUsT METaJlIOB.
CruiaBbl. BbIYMCIICHUS TIO ypaBHEHHSM

bubnuoreka HOK
https://m.edso0.ru/00ae1156

45
XUMHYECKUX PpEaKIUH, €CIU OIUH U3
pEareHTOB CONEPIKUT IMPUMECH
ITonaTue o KOppO3UKU METAILIOB Bubnuoreka 110K
46
https://m.edsoo.ru/00ae1278
[llenounbie MeTAIIIBI BHGIMoTEKA 1IOK
47
https://m.edsoo.ru/00ael4b2
48 OKcHIIBI ¥ TUIPOKCUIBI HATPHUS U KaJTus Bubnnoreka HOK
https://rn.edsoo.ru/00ael4b2
49 [llenoyHo3eMenbHbIE METAIIIBI - KaJIbIUN bubmuoreka IIOK
W MarHui https://m.edsoo.ru/00ael5e8
Baxwuelime coeqMHEeHUs KaJlbLUs Bu6IHOTEKA [HIOK
50
https://m.edsoo.ru/00ael5e8
51 O0o001IeHNEe U CUCTEMAaTH3aIMs 3HAHUI
59 KéctkocTs BOABI W CHOCOOBI €€ bubmmoreka 1IOK
yCTpaHEHHS https://m.edso0.ru/00ae1886
IIpaktrueckass padora Ne 6 1o Teme bubmmorexa IIOK
53 "KeécrkocTh BOABI M METOOBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
ATOMAHUH bubanoreka IIOK
54
https://m.edsoo.ru/00aelc64
55 AmdoTepHBIE  CBOICTBA  OKCHIA W bubnmoreka HOK
CUIPOKCH A https://m.edsoo.ru/00aelc64
56 Keneso bubmmorexa LHOK

https://m.edso0.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, THAPOKCHTBI U comu xkene3a (11) bubmuoreka LIOK
57 .

u xenesa (I11) https://rn.edsoo.ru/00a
58 O0600I11IeHNE M CHCTeMAaTH3alisl 3HAHUIH

[IpakTudeckas padora Ne 7. Perenue bubmuoreka IJOK
59 9KCIIEPUMEHTAIIBHBIX 3a71ad [0 TeMe https://rn.edsoo.ru/00a

«Baxknelmme MeTamIbl 1 UX COSTMHEHUS» e3de8

Beruncnenus no ypaBHEHUSIM Bbubmoreka [JOK

XUMHUYECKHX PEaKLUi, €CIIU OJUH U3 https://rn.edsoo.ru/00a
60 p€arcHToB JaH B I/136BITKC HJIN COACPIKUT M

IpuMecH. Beruncienuss MaccoBOM JOIU

BbIXO0JA4 ITPOAYKTA PCAKIINU
61 O0o001IeHrEe U CUCTEMAaTH3aIMS 3HAHUI
62 KontponbsHas pabora Ne4 mo reme

«BaxHel1re MEeTaJlJTbl U KX COSTUHEHUS

BemiecTBa 1 MmaTepuaibl B MOBCEIHEBHOMN bubnuoreka ITOK
63 .

KM3HU 9eIOBEKA https://rn.edsoo.ru/00a
64 XUMHUECKOE 3arpsA3HEHHE OKPYKaroIeH bubmmnorexa [JOK

cpems https://rn.edsoo.ru/00a
65 Ponp XxuMuH B peIieHrH KOJIOTHIECKUX bubmmoreka [IOK

npodiemM https://rn.edsoo.ru/00a
66 O0001IeHNEe U CUCTEMATH3AIMS 3HAHUI Bbubnuoreka IJOK

https://rn.edsoo.ru/00a
67 O0001IeHNE U CUCTEMATH3aIMs 3HAHUH Bubmorexa 1IOK
https://rn.edsoo.ru/00adb33c

68 O00011IeHrE U CHCTEMATU3aLNs 3HAHUHA bubmmoreka LIOK

https://rn.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



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
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/00ad9cb2







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 8 knace/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey
* Xumus, 9 xknace/ 'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://rn.edso0.ru/7f41837¢



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