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HOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma o XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TpPeOOBaHMI K pe3yJbTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON  MpOrpaMMbl  OCHOBHOTO  00mIero  oOpa3oBaHus,
npeactaBieHHbix B ®I'OC OOO, a Takke Ha OcHOBe (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTIIUU MPETOjaBaHus
y4eOHOro nmpeaMeTra «XUMHS» B 00pa30BaTeNbHBIX OpraHU3AIUsAX
Poccuiickont @enepaunm.

[Iporpamma 1m0 XuMuM JAa€T MpPEACTaBICHUE O IeNdX, oOIen
cTpaTeruv OOy4eHUs, BOCIIUTAHUS U PA3BUTHs OOYyYarONIUXCs CPEICTBAMU
y4eOHOro  TpeIMeTa, YCTaHABIMBAaEeT  00s3aTelbHOE  MPEIMETHOE
collepKaHue, TMpeJyCMAaTpUBAET paclpelesieHne ero Mo Kiaccam H
CTPYKTYpUpPOBaHHE II0 pazieiaM U TeMaM MporpaMMbl MO XHUMHH,
OTpEeNeNsaeT  KOJMYECTBEHHbIE W  KAaueCTBEHHBIE  XapaKTEPUCTUKHU
coJlepKaHMs, PEKOMEHIyeMYI0 IOCJIeI0BaTeIbHOCTh M3YYCHHS] XUMHUU C
y4ETOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3CH, JJOTUKHA YU4eOHOTO
npolecca, BO3PACTHBIX OCOOCHHOCTEH  00ydYarouiuxcs, OIpeAeliseT
BO3MOXXHOCTHU TpeaMera Ui peaidu3aludyd TpeOOBaHWM K pe3ylbTrataM
OCBOEHHSI OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHUs, a Takke TPEOOBAHMM K pe3yibTaTaM OOy4YeHUsI
XMMHH Ha YPOBHE IeJIe M3yueHus mpeaMeTa U OCHOBHBIX BHIOB Y4eOHO-
MO3HABATEIBHON NESITEbHOCTH O0Y4Yalomerocss M0 OCBOEHHUIO Yy4eOHOTO
coJiepKaHusl.

3HaHWE XUMHH CIYKUT OCHOBOU ISt (DOPMHUPOBAHUS MUPOBO33PEHUS
oOydaromierocsi, €ro MpeACTaBICHUM O MaTepUaTbHOM EIUHCTBE MHpA,
BXHYIO pOJIb HrpaloT (GopMUpPYyEMbIe XHMHEH TMPEACTaBICHUS O
B3aMMOIIPEBPAIICHUSIX PHEPTUU M 00 HIBOJIIOIMH BEIIECTB B MPUPOJE, O
NyTSX  pEIIeHUs  TJIOOAIBbHBIX  MpOOJEeM  yCTOWYMBOTO  pa3BUTHUSA
YEJI0BEUYECTBA — CHIPHEBOM, IHEPIETUUYECKOM, IMUILIEBOM M SKOJIOTHYECKOU
0e30macHOCTH, IPOOIIEM 3PABOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peann3alid BO3MOXXHOCTEW JUIsi CaMOpPa3BUTHSA U
dbopMupoBaHUS KyJIbTypbl JTUYHOCTH, €€ oOmEed U (PyHKIIMOHATBHON
TPaMOTHOCTH;

BHOCUT BKJIaJg B (OPMHPOBAHWE MBIIUICHUS W TBOPUYECKHX
CcrocoOHOCTEM O0y4YaroIIMXCsi, HABBIKOB HMX CAMOCTOATENIbHOW YyueOHOM
JESTENHbHOCTH, JKCIIEPUMEHTATBHBIX M HMCCICIOBATEIbCKUX YMEHHH,
HEOOXOIMMBIX KaK B MOBCEIHEBHOHW >KM3HU, TaK U B MPO(ecCHOHATBHOM
NeSTEHHOCTH;



3HAKOMUT CO CHeIU(UKON HAYYHOrO MBIIUICHUS, 3aKJIaJIbIBacT
OCHOBBI I[EJIOCTHOTO B3TJIsi/Ia HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBISACTCS
OTBETCTBEHHBIM  3TanloM B  (OPMHUPOBAHUU  E€CTECTBEHHO-HAYyUYHOU
IPaMOTHOCTH 00YyYaroIUXCS;

crnocoOCTByeT  (POPMHUPOBAHUIO  IIEHHOCTHOTO  OTHOIICHUS K
€CTEeCTBCHHO-HAYUYHBIM 3HAHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOM
BKJIQJI B 9KOJIOTHUYECKOE 00pa3oBaHue 00yUarOImMnXCs.

JlaHHbIE HampaBJeHUS B OOYyYEHUM XUMHHU OO0ECIEeUUBAIOTCS
cenu@ukor coaepkaHus y4eOHOro MpeaMeTa, KOTOPBIM SBISETCS
MeJaroTMYeCKu alalTUPOBAHHBIM OTpakKeHUEM 0a30BOM HAYKM XUMUM Ha
ONpeAeIEHHOM dTane €€ pa3BUTUSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 0OIIero o0pa3oBaHUs
OpPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIMIMMHUCS CHUCTEMbl NMEPBOHAYAIBHBIX
MOHSTUN XUMUHU, OCHOB HEOPTaHUYECKOM XUMUU U HEKOTOPBIX OTMIEIIbHBIX
3HAYMMBIX MTOHSATHN OPraHUYECKOU XUMHUH.

CtpykTypa colepKaHusl MPOTPpaMMBbl MO0 XHUMHUU C(HOpPMUpPOBAHA Ha
OCHOBE CHCTEMHOT0 noaxoja K €€ nydeHuto. CoJiep>kaHue CKIIaJAbIBACTCs
U3 CHUCTEMBI MOHATHH O XMMHUYECKOM JJIEMEHTE M BEIECTBE U CHCTEMBbI
NOHATUH O XuUMHYecKoHW peakuuu. OO0€ 53TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl IO MNPHUHIMIY I[OCIEA0OBATEIBHOIO PA3BUTHUS 3HAHUW Ha
OCHOBE TEOPETHYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

—  aTOMHO-MOJIEKYJIIDHOTO  Y4Y€HUSI  KaK  OCHOBBI  BCETO
€CTECTBO3HAHUS;

— [lepuoanyeckoro 3akona J[. M. MeneneeBa Kak OCHOBHOT'O 3aKOHa
XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— MpPEACTaBICHUNU 00 3JEKTPOIUTUYECKOW NHMCCOLMAIMU BEILECTB B
pacTBopax.

Teopernueckue 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYCHHBIX ¥ OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT
OJTHOTO YyPOBHA K JAPYrOMYy, BBIMOJHSAS (YHKIIMH OOBSCHEHUS W
MIPOTHO3UPOBAHUSL CBOMCTB, CTPOCHHS M BO3MOKHOCTEW MPaKTUUYECKOTO
MIPUMEHEHUS U MOJIYYEHHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHHU CIHOCOOCTBYET (HOPMHPOBAHUIO
MPEJICTABIEHUS] 0 XMMHUYECKOW COCTABISIONICH HAyYHOM KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM NPUPOJbI, IEHHOCTHOIO OTHOIICHUS K HAy4YHOMY
3HAHUI0O U METOJlaM MO3HaHUA B Hayke. V3ydeHue XMMUU MPOUCXOJIUT C
MPUBJICYEHUEM 3HAHUW U3 paHee HU3YUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.



[Ipy u3ydeHHH XUMHUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHYECKOM HAayKM Kak o00JIacTU COBPEMEHHOI0 €CTECTBO3HAHUA,
MPAKTUYECKON JESITENIbHOCTU YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOM  KyJIbTypbl. 3ajaya y4yeOHOro mpeIMeTra COCTOMT B
(OpMHUpPOBaHUM CUCTEMBl XMMHUUYECKHX 3HAHUN — BaXKHEUIIUX (AKTOB,
MOHATHH, 3aKOHOB U TEOPETUUECKUX IMOJ0KEHHUM, TOCTYIHBIX 0000IIEHUI
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blka HAyKHu, B MPUOOILIEHUN K HAYYHbIM
METO/IaM TMO3HaHUS TMPU HU3YyYEHUU BEUIECTB M XMMUYECKHUX PpEaKIUi, B
(opMHUpPOBaHUU U PA3BUTUU MO3HABATEIILHBIX YMEHUHN U UX IPUMEHEHUU B
y4eOHO-TI03HABATENIbHOW M Yy4EOHO-UCCIEN0BATENIbCKON JI€SITEIbHOCTH,
OCBOGHMM TMpaBWJl  Oe30macHoro oOpalleHuss ¢  BellecTBaMH B
NOBCEHEBHOM JKU3HMU.

[Ipy u3ydyeHHM XMMUU Ha YpOBHE OCHOBHOrO OO0IIEro oOpa3oBaHUs
BaYKHOE 3HAUYCHHE MPUOOPETTU TaKue LEIH, KaK:

— (popMUpOBaHKME MHTEIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHMYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO
pelIeHH, cnocoOOHON aganTHUPOBATHCSA K OBICTPO MEHSIOIIMMCS YCIOBUSIM
KU3HH;

— HanpaBJICHHOCTh OOYYEHUS Ha CHUCTEMATHYeCKOe MPUOOIICHHE
oOydJamomuxcs K CaMOCTOSITEIbHOM TO03HABATEIBHOM JESTEIBHOCTH,
HAy4YHBIM METOJIaM IO3HaHMs, (POPMHUPYIOIIMM MOTHBALIMIO U PAa3BUTHE
CIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHre  yCIOBUHM, CIIOCOOCTBYIOIIMX  MPUOOPETEHUIO
OoOy4YaromMMHCS ONbITa PA3HOOOpPA3HOW JMESITENbHOCTH, TO3HAHUS U
CaMOITO3HAHMS,  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX  KOMIIETEHIUN),
UMEIOIINX YHUBEPCAIBHOE 3HAYEHHUE JIJIS1 PA3JIMYHBIX BUAOB AEATEIbHOCTH;

— ¢opmupoBaHue o0IeH (yHKIIMOHAIBPHOW M €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJE€ yYMEHUN OOBSICHATh U OLICHUBATH SIBICHUS
OKPYKaIOUIEr0 MHpa, HCHOJIb3ys 3HAHUS W OIbIT, MOJYyYEHHbIE IIPU
U3Y4YEeHUU XUMUH, IPUMEHATh UX IPU PEUICHUH MpoOJieM B MOBCEIHEBHON
KU3HU U TPYJOBOU JIEATEIBHOCTH;

— (¢opmupoBaHue y 0OydYaromMXcsi TYMaHHUCTHYECKUX OTHOILIEHUM,
IIOHUMAaHUS [IECHHOCTH XUMHUYECKUX 3HAHUU 1 BBIPAOOTKU 3KOJIOTHUYECKU
1eJIeCO00Pa3HOr0 MOBEAEHUS B OBITY U TPYIOBOM AESITEIBHOCTU B IENIAX
COXPAHEHMS CBOETO 3/I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIIMU K 00YyUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJTIO
¥ CaMOBOCIIUTAHHIO HA OCHOBE YCBOGHHS OOIEYEIIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Tpoduis U HampaBlIEHHOCTU
JaJbHEUIIEro o0y4eHHUs.



OO6miee 4mciio 4acoB, OTBEACHHBIX IS M3yYCHUS XMMHHM Ha ypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJlelt0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KITIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Ponp XUMUK B KU3HU YEIOBEKAa. XUMHS B CUCTEME
Hayk. Tena u BemecTBa. PuU3MUECKHME CBOMCTBA BEIIECTB. ArperaTtHoe
cocTtosinve BemiecTB. [loHsATHE O MeTOAaxX MO3HAHHWS B XUMHUH. UHCThIE
BemecTBa U cmecu. CriocoObl pa3fiesieHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3NIeMEHThI. CUMBOJIBI XUMUYECKUX
aneMeHToB. IIpocThle M CIOXHBIE BelleCTBA. ATOMHO-MOJIEKYISIPHOE
y4EHHUE.

Xumudeckas  ¢opmysa. BalleHTHOCTP  aTOMOB ~ XMMHUYECKHX
AJIEMEHTOB. 3aKOH TMOCTOSIHCTBA coOcTaBa BenecTB. OTHOCUTENbHAS
atoMHass Macca. OTHocuTENIbHasi MOJIEKYJsipHass Macca. MaccoBas J0Jis
XUMHUYECKOTO JIEMEHTA B COCIUHEHHUH.

KomnuectBo BemectBa. Monbs. MossipHas macca. Bzaumocssizb
KOJIMYECTBA, MAaCChl M YUCJa CTPYKTYPHBIX €IWHHUII BeuiecTBa. Pacuérsl mo
dbopMyaM XUMUYECKUX COCTMHEHHM.

@u3nuecKkue M XUMUYECKHE SBICHUS. XUMHUUYECKas peakuus U eé
IPU3HAKU. 3aKOH COXPAHEHUsSI MAacChl BEHIECTB. XMMHUYECKUE YPABHEHMUSI.
Kimaccupukanus XuUMUYECKMX peaknui (COeAMHEHHUs, Pa3JI0KCHHS,
3aMeleHus, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIIOCYy[OW, TIpaBWJIaMH pabOTHl B
nabopatopuu U mpuéMaMu oOpaIeHus ¢ Ja0opaTopHbIM 000PyIOBaHUEM,
M3ydeHHEe U OmHcaHue (PU3NYECKUX CBOMCTB 0OPa3I[0OB HEOPTaHHMYECKUX
BEIECTB, HabOmoneHne ¢Gu3ndeckux (TUTaBICHHE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KUIIEHWE U KOHJAEHCauus BOJIbI) U
XUMUYECKUX (TOpEHHE CBEYM, IMIPOKAJMBAHUE MEIAHOM MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIIOTOM) SBJICHUN, HAONIOJEHHE U ONUCAHUE
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakuuid (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTBI C XJIOpUIOM Oapusi, pasliokKeHUe
ruapokcuaa meau (II) mpu HarpeBaHuM, B3aUMOJEHCTBHE Kee3a C
pactBopoMm conu Menu (II), u3zydenue cnocoOOB pasjieseHusi cMeceil: ¢
MOMOIIBI0  MarHuTa, (UIBTpOBaHWE, BHIAPUBAHUE, TUCTHILUISALINSA,
xpoMartorpadus, TpoBEACHUE OUYUCTKH MOBAPEHHOW COJIM, HAOIOJIEHHE U



ONMCAHUE pE3yJIbTATOB MPOBEICHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMs MaCChl, CO3/IJaHUE MOJIETIEH MOJIEKYJT (IAPOCTEP>KHEBBIX).

Baxueiiiue npeacTaBuTe 1M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciaopon — 31meMeHT u
MpoCTOe BelecTBo. HaxoxkeHue kuciopoga B npupone, GU3MYecKue u
XUMUYeckue cBoWcTBa (peakuuu ropenus). Okxcuawl. I[lpumenenue
kucioposga. CrnocoObl MOJMyYeHHsS KUCIOpoja B JjabopaTopurt U
npombIuieHHOCTH.  KpyroBopor kuciopoma B npupojge. Oz30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/Ia.

TenoBoit  »ddekr XUMUYECKOW peakluu, TEPMOXUMHUECKUE
YpaBHEHUS, 9K30- U SHAOTEPMHUUECKHE peaKIUU. TOIIMBO: Yyrojib U METaH.
3arpsi3HEHUE BO3/AyXa, YCWICHHE MapHUKOBOTO H(ddeKkra, paspylieHue
030HOBOTI'O CJIOA.

Bonopoa — sneMeHT u npoctoe BeniecTBo. HaxoxaeHue Bogopoja B
npupoje, Gu3nyeckrue M XUMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonydeHusi. Kucimotsl u conu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CcBOWCTBAa BOAbI. Boma kak pactBopuTtenb. PacTBOpEI.
HacebllieHHble MU HEHACBHIILIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEILIECTB B
BOJIe. MaccoBas 10Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKUE CBOMCTBA BOBI.
OcHoBanusi. Ponb pacTBOpPOB B MPUPOJIE U B )KU3HU yeloBeKa. KpyroBopor
BOJbI B TIPUPOJE. 3arps3HCHUE NPUPOAHBIX BOJA. OXxpaHa U OYHMCTKA
MPUPOJHBIX BOJI.

Kaccudukanus HEOPraHUYECKUX COCIUHCHUMH. Oxcupnl.
Kiaccudukanus oxcumoB: cosieoOpasyromue (OCHOBHBIC, KHCIIOTHEIE,
amporepubie) u  HeconeoOpaszyromue. HoMmeHkmaTrypa  OKCHIOB.
DOU3NYECKUE U XUMHUYECKHE CBOMCTBA OKCHUIOB. [losryueHne okcuaos.

OcHoBanms. Knaccudukanmst ocHOBaHMI: MIEIOYN U HEPACTBOPUMEBIC
ocHoBaHMs. Homenkiarypa ocHOBaHuU. @DPHU3NYECKME U XUMUYECKHE
CBOWCTBA OCHOBaHUi. [lonydyeHne oCHOBaHMM.

Kucnotel. Knaccudukamus  kucinor. HomeHknatypa  KUCIIOT.
DU3NYECKUE U XUMUYECKHE CBOMCTBA KHUCJIOT. Psil aKTHBHOCTH METaJJIOB
H. H. bekerosa. [lonyuyenue Kucior.

Conu. Homenknatypa coseit. @u3nyeckue U XMMHUYECKHE CBOMCTBA
conent. [lonmydyenue comen.



['eneTnyeckas CBA3b MEXKy KJIaCCAMU HEOPTaHUUECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE OIPEACICHUE COAEPkKAHUS KHUCIOpOoJa B BO3IYyXE,
noyiyueHue, coorpanue, pacrio3HaBaHWE U M3YyUYECHHE CBOMCTB KUCIOPOa,
HaOJIOJICHUE B3aUMOJIEUCTBHS BEIIECTB C KHUCJIOPOJAOM U  YCJIOBUS
BO3HUKHOBEHHUS W TIpEKpalleHus TopeHus (Moxkapa), O3HAKOMJIEHHUE C
oOpa3liaMu OKCHJIOB M OIMCAaHME WX CBOMCTB, MOJy4Ye€HHE, COOMpaHue,
pacrio3HaBaHWE€ UM H3YYEHHE  CBOMCTB  Bojopoja  (TopeHwue),
B3auMmojeicTeue Bojgopoga ¢ okcuaom meau  (II)  (Bo3mokHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB), HaAOMIOJEHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEIOBaHNE OCOOCHHOCTEN PacTBOPEHUS BEIIECTB
C pa3IMYHOM  PACTBOPUMOCTHIO,  TPHUTOTOBJIEHHWE  PACTBOPOB  C

orpenenéHHON MaccoBOM nonei pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJbI C METAJIaMU (HaTpUeM M KajibIeM) (BO3MOKHO
UCIOJIb30BaHHE BUJIEOMATEPUAJIOB), UCCIIEJIOBAHNE 00pa3LoB

HEOpPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOIIO/IEHUE W3MEHEHUS
OKpacKM MHIUKATOPOB B PACTBOpAaX KHUCIOT MW IIEJIOYEH, H3yYeHUE
B3aumozeicTeus okcuaa Meau (II) ¢ pactBopoMm cepHOW KUCHOTHI, KHCIOT
C MeTajUulaMH{, pEeaKIud HEeWTpaau3aluu, IOJIYyYEHUEe HEepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajlla JIPYTMM M3 pacTBopa COJH,
pelIeHrne SKCIEpUMEHTANBHBIX 3aJad o TeMme «BakHeillne Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

IMepuoauyeckuii 3axkoH u Ilepuognueckasi cucremMa XUMHYECKHUX
sjiemeHTOB JI. . MenpaeseeBa. CTpoenne aToM0B. XUMHUYECKasA CBA3b.
OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKY KIaCCH(PUKAIIUA XUMUYECKUX AeMeHTOB. [loHsaTHe
O Tpylmax CXOAHBIX 3JIEMEHTOB (LIEJIOYHbIE M IIEJTOYHO3EMEIbHBIE
METaJUJIbl, TaJOT€Hbl, MHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.

[leppuonnueckuit 3akoH. Ilepuonnueckass cucremMa XUMHYECKUX
anemeHToB JI. . MenneneeBa. KopoTrkonepuoanas v AJIMHHOIIEPUOIHAS
dopmbr  [lepmomuueckoil cucTeMbl XUMHUYECKuX d3iemeHToB . M.
MenpneneeBa. Ilepuonst m rpynnbl. PU3WYECKAN CMBICI IOPSAIKOBOIO
HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIHI JIEMEHTA.



Crpoenue aromoB. CocTtaB aTOMHBIX saep. M30Tombl. DIIEKTPOHBI.
CtpoeHue »HJIEKTPOHHBIX 000JI0OYEK aTOMOB MepBbIX 20 XUMHUYECKUX
aneMeHToB [lepunonnyeckoit cucremsl /. 1. Menneneesa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA I10 €ro IoJiIokeHuto B [lepuoanueckoit cucreme /1.
N. Menneneesa.

3aKOHOMEpPHOCTH  M3MEHEHHUs  paJuyca aTOMOB  XHMHYECKHX
AJIEMEHTOB, METAJUIMYECKUX M HEMETANIMYECKUX CBOMCTB MO TpymmnaMm H
nepuojam.

3nauenue llepuoanueckoro 3akoHa u Ilepuonuyeckol cucTeMbl
XUMHYECKUX DJJIEMEHTOB JJisi pa3BUTHS Hayku u mnpaktuku. J. W
MenpeneeB — y4€HbBIN U IPaKIaHUH.

Xumuueckasi cBsizb. KoBasnieHTHas (MOJIsIpHAsE M HETOJSIPHAS) CBS3b.
DNEKTPOOTPHUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs! CBS3b.

Crenenb okuciieHus. OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIHH.
[Ipouiecchl okucieHus: 1 BoccTaHoBNIeHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKcnepumenm:

U3ydeHre  Oo0pa3loB  BEIIECTB  METAJUIOB U HEMETaJUIOB,
B3aUMOJCHCTBHE THUIPOKCHIA IMHKA C PacTBOPaMU KHCIOT U IIEJIOYEH,
IPOBEAECHUE OMNBITOB, WUIIOCTPUPYIOIIUX NPUMEPHl  OKHUCIUTEIBHO-
BOCCTAHOBHUTENIBHBIX  peakuuil  (TOpeHue, peakuuu  pasiioKeHUs,
COCJIMHECHUA).

Mesrcnpeomemnmnuwie cea3u

Peanuzanusa MexnpeAMETHbIX CBA3€H MpH U3YYEHUH XUMHUHU B 8
KJIACCE OCYIIECTBIISIETCS] Yepe3 HCIOIb30BaHUE KAaK OOIIUX €CTECTBEHHO-
HAayYHBIX TOHATUH, TaK WU TOHATUH, SBISIOMIUXCA CUCTEMHBIMH IS
OTJEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAy4yHBIA (pakT, TUNOTE3a,
TEOpHs,, 3aKOH, aHaju3, CHUHTE3, KiIacCU(UKAIMsI, NEPUOAUYHOCTS,
HAOJIOIeHNe, HKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEpPEHHE, MO/Jelb,
SBJICHHE.

®dusnka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I,
M30TOMBI, PAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3aps]l, BEIIECTBO,
TeNo, O00BEM, arperaTHOE COCTOSIHME BEIecTBa, Tra3, (u3HuecKue
BEJIMYMHBI, EUHULBI U3MEPEHMSI, KOCMOC, IUIaHETHI, 3BE37bl, COHIE.

buonorus: dbotocunTes, apixanue, onocdepa.



I'eorpadus: atmocdepa, runpocdepa, MUHEpAIbI, TOPHBIE MOPOJBI,
M0JIE3HBIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo u XUMHYecKasi peaKIusi

[lepuonnueckuit 3axkoH. llepuomnueckass cucremMa XUMHYECKHX
anementoB . M. MenaeneeBa. CtpoeHue aTtomMoB. 3aKOHOMEpPHOCTH B
U3MEHEHHH CBOMCTB XMMHMYECKHX 3JEMEHTOB NEPBBIX TPEX IMEPUOIOB,
Kajausi, KaJbliUs W HUX COEIMHEHHH B COOTBETCTBUU C MOJOKEHUEM
sneMeHToB B [lepuoanyueckoii cucreMe U CTPOEHUEM MX aTOMOB.

Ctpoenue  BemecTBa:  BHUIAbl  XMUMHYECKOM  cBsi3u.  Tumbl
KPUCTAINTMYECKUX PEMIETOK, 3aBHUCHUMOCTb CBOMCTB BeIleCTBA OT THIIA
KPUCTAITUYECKOMN PEeIIETKH U BUJIa XUMUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX  BEIECTB.
XVMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Klaccam
HEOPraHMYEeCKUX COCJIMHEHMM, TEeHETUYeCKas CBsSI3b HEOPraHHMYECKHUX
BEILECTB.

Knaccudukanus XUMUYECKUX pEaKUUid MO Pa3IudyHbIM TMPU3HAKAM
(Mo YMCcny U COCTaBY YyYaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
b dexTy, Mo U3MEHEHHUIO CTENEHEH OKUCIEHUS XUMUYECKUX DIIEMEHTOB,
o oOpaTUMOCTH, MO YYacTUIO KaTalau3aropa). DK30- U IHIOTEPMHUUECKHUE
peaKiuu, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTve 0 ckOpoCTH XUMHUYECKOH peakiuu. [IoHsTHE 00 0OpATHMBIX
U HEOOpaTUMBIX XWMHUYECKHUX peakuusx. [loHATHE O TOMOTEHHBIX U
reteporeHHbix peakuusx. [lonarue o karanuze. IloHATHE 0O XUMHYECKOM
paBHOBecuU. DaKTOPHI, BIUAIONIME HA CKOPOCTh XUMHYECKOM PEaKLHHU U
II0JIOXKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, AJIEKTPOHHBIN OaaHc
OKHUCIIMTEIIbHO-BOCCTAHOBUTENIBHON peakunu. CocTaBieHUE YypaBHEHHMU
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI C HCIIOJIB30BAaHUEM METOJA
3JIEKTPOHHOTO OajiaHca.

Teopust  3MEKTPOIUTHYECKON  AMCCOLMALMH.  DJIEKTPOIMTBHI U
HEANEKTPOoIUThl. KaTHoHBI, aHMOHBI. MexaHU3M AMCCOLMALNNA BELIECTB C
pa3IUYHBIMU  BUJAMH XUMHUYECKOM cBsizu. CTeneHb AUCCOIMALUU.
CunbHbIE U cl1a0ble SJICKTPOJIUTHI.



Peakiun noHHOro oOmeHa. YcioBUSI IPOTEKaHUsS pPeakUuid MOHHOTO
oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHbIE YpaBHEHHUs peakuuid. CBolcTBa
KHCJIOT, OCHOBaHMM M cojied B CBeTe TMpeJcTaBleHuil 00
AIEKTPOIUTHYECKON auccouuanuu. KayecTBeHHbIE peakluuu Ha HWOHBI.
[TonsTHE O TUAPOIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME  C  MOJEIAMHU  KPUCTAUIMYECKHX  PEHIETOK
HEOPTraHUYECKUX BEIIECTB — METAJJIOB M HEMETaJIOB (rpadura U aiMasa),
CIIOKHBIX BENIECTB (XJOpHUJia HATpHUsi), WCCIECJAOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XUMHYECKOW pEaKIUH OT BO3JECUCTBUS pa3lUUYHBIX (PaKTOPOB,
UCCIIEIOBAaHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEMIECTB, Ipoliecca
JTUCCOIMAIIMM  KUCIIOT, IIeJiodel W coseidl (BO3MOXKHO HCIIOJb30BaHUE
BUJICO MaTEpHasOB), MPOBEJCHUE OMBITOB, WIIIOCTPUPYIONIUX MPU3HAKU
MPOTEKaHUs PeakiMii MOHHOTO oOMeHa (oOpa3oBaHUE OcCajiKa, BBIJEICHUE
raza, oOpa3oBaHHWE BOJbI), OMBITOB, WUTIOCTPUPYIOUIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHue,  peakuuu
Pa3lIOKEHUsA, COCIUHEHUS), PACIO3HABaHUE HEOPraHUYECKHX BEIIECTB C
OMOIIIBIO Ka4e€CTBEHHBIX peakui Ha MOHBI, peuieHue
AKCHEPUMEHTAIBHBIX 33/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapakTepHble cTerneHu okucieHusa. CtpoeHue W (Pu3MUecKue CBONCTBA
IPOCTHIX BEIIECTB — raJOr€HOB. XUMUYECKHE CBOMCTBA HAa MPHUMEPE XJIopa
(B3auMoJieiicTBHE C METalJIaMH, HEMETaIJIaMH, iea04amMu).
XnopoBogopoa. CoiiHass KHCIIOTa, XMMHUYECKHUE CBOWMCTBA, MOJyYEHUE,
IpUMEHEHHE. [[eficTBHE XJIopa M XJIOPOBOAOPOJA HA OPraHW3M YEIOBEKa.
Baxuenmue XJ10puabl 1 UX HAXO0XKICHUE B IPUPO/IE.

OO6mrast xapakrepuctuka siemMeHToB VIA-rpynmbl. OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapakKTepHble CcTeneHu okucieHud. CTpoeHue u
¢usznueckre CBOWMCTBA TPOCTHIX BEIIECTB — KHUCIOPOJa U  CEpHL
ANOTponHbIE MOIU(PUKALIMU KUCTOPOJa U cepbl. XUMUYECKHE CBOMCTBA
ceppl. CepoBomopos, cTpoeHHE, (DU3UYECKHE M XUMUUYECKHE CBOMCTBA.
Oxkcuapl cepbl Kak MpeACTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCI0Ta,
dusznueckre U XUMUYECKHE CBOWCTBA (OOIME KaK MPEACTaBUTENS Kiacca
KUCJIOT U cnerudpuueckue). XUMUUECKUE pEeakiuu, JexkKallue B OCHOBE



MPOMBIIVIEHHOTO CHoco0a MOJy4YyeHUsi CepHOU Kuciotel. llpuMeHnenue
cepHoi KucaoTbl. COJaM CEpHOM KHCIOTHI, KAayeCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenwe ceppl U €€ COCAMHEHUUW B MPUPOJIE.
XUMHUYECKOEe 3arps3HEHHE OKPYKAIOIIEH Cpelbl COCAMHEHHUSIMHU CEphbl
(KUCTIOTHBIE TTOXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
MpeI0TBPAICHHUS.

O6mass xapakrepucTuka »diemMeHToB VA-rpynnbl. OcoOeHHOCTH
CTpOEHUSI ~ aTOMOB,  XapaKTE€pHble  CTENEHU  OKHUCIeHUA.  A3OT,
pacnpocTpaHeHue B Mpupoje, (HU3MUYECKHEe U XUMHUYECKHE CBOWCTBA.
Kpyrosopor a3zora B mpupoje. AMMuUak, ero (pusnyeckue U XUMHUYECKUE
CBOICTBa, MojyyeHue u npumeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XUMHYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHass peakius Ha HOHBI
aMMOHMS. A30THasi KHCIIOTa, €€ mojydeHue, PU3nyecKkue M XUMHUYECKUe
cBoiicTBa (0OIIMe Kak MpPEeACTaBUTENS Kilacca KUCIOT U CHEelUu(UUYECKUe).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX
yII0OpEHUIA. XUMHYECKOE  3arps3HEHUE  OKpyXaromieil  cpenbl
COCIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, MOYBBI U
BogoéMOB). Docdop, ammorpornubie Moaudukanuu dochopa, Guznueckue
u xumuueckue cBorctBa. Okxcua docdhopa (V) u docdopnHas kuciora,
dbu3udeckue W XUMHYECKHE CBOWCTBA, TojiydeHue. lcronb3oBaHue
¢docharoB B KauecTBe MUHEPATBHBIX YI0OPCHHIA.

OO6mass xapakrepuctuka siemeHToB I[VA-rpynmbl. OcobGeHHOCTH
CTpPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHS. YTIEpO.,
AJUTOTPONHBIE MOAU(UKALIMY, PACTIPOCTPAaHEHUE B MPUPOJIe, PU3NUECKUE U
XUMHUYECKHe cBoMcTBa. AjacopOuus. KpyroBopor yriepoga B Npupoje.
Oxcunpl yriaepoja, nx GU3NIECKue ¥ XUMUYECKUE CBOMCTBA, JICHCTBUE HA
KUBBIC OpPraHU3Mbl, TIOJIYYEHHE U MPUMEHEHUE. OKOJIOTHYECKHUE
npobiieMsbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), runmoresa rimobaabHOrO
MOTETUICHUS KIIMMaTa, TApHUKOBBIN 2P eKT. YTonbHast KUCI0Ta U €€ COH,
uX (u3NUecKrue M XMMHYECKHE CBOMCTBA, MOJYYCHHE M TPUMCHECHHE.
KauectBennas peakiusi Ha kapOboHaT-uoHBI. Vcnons3oBaHne kapOOHATOB B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHble TOHSATHUS OO0 OpPraHWYECKHX BEMIECTBaX Kak o
COeMHEHUAX yriaepona (MeTaH, OJTaH, OTWIEH, alleTWIEeH, 3TaHOI,
[JIMIEPUH, YKCyCHas KucioTa). IIpupojHble MCTOYHUKH YTIEBOJ0PO0B



(yroJsib, IpUPOAHBINA ra3, HEPTh), MPOAYKTHI UX MepepadoTku (OEH3UH), UX
poJib B OBITY U MPOMBIIUICHHOCTH. [lOHSITHE O OMOJOTUYECKH Ba)KHBIX
BEILlECTBAaX: JKUpaX, OeJIKax, yrieBoJlax — U UX POJIM B >KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUH.

KpemHuii, ero ¢usnueckue M XMMUYECKUE CBOWCTBA, MOIYYEHUE U
npuMenenne. CoenuHeHUs1 KpeMHus B npupoze. OOiue mpeacTaBIeHUs
06 oxcuge kpemuus (IV) u xpemHueBoil kwuciore. CUIMKATBI, HX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxxHelme cTpouTebHbIe
MaTepHalibl: KepaMuKa, CTEKIIO, LIEMEHT, OeTOH, *kesne300eToH. [Ipobnembl
0€301acCHOr0 UCTOB30BAHUS CTPOUTEBHBIX MAaTepUaIOB B TOBCEIHEBHOM
KU3ZHHU.

Xumuueckuil IKcnepumenm:

u3ydeHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISHOU
KHUCJIOTBI, MPOBEACHUE KAUYECTBEHHBIX pEAKIMH Ha XJOPUA-UOHBI U
HAOIOJICHUE TPU3HAKOB HMX TMPOTEKAHUS, ONBITHI, OTPAKAIOIIUE
¢usznueckre W XMMHUYECKHE CBOMCTBA TaJOr€HOB W MX COEIMHEHUM
(BO3BMOXHO  HMCHOJIb30BAaHME  BHJIEOMATEpPUAIOB), O3HAKOMJICHHE C
oOpa3naMu XJIOpUI0B (TaJOTeHUI0B), O3HAKOMIIEHHE C 00pa3laMu Cepbl U
e€ coequHEHMSIMU (BO3MOXKHO HCIOJIb30BAaHHE BUJIEOMATEpUAJIOB),
HaONoleHne  mpolecca  OOYIrJIMBaHHMsS — caxapa T1oj  JCHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3YYEHHUE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEpPHOM KHUCIIOTHI, MPOBEJICHHUE KAa4eCTBEHHOW peaKIuy Ha
cynbdar-uoH U HaAONIONEHHE MpU3HAKA €€ MPOTEKAHMs, O3HAKOMIICHHE C
dbu3uYecKUMH CBOMCTBaMU a30Ta, ¢ochopa U UX COSAUHEHUN (BO3MOXKHO
UCITOJIb30BAaHUE BHJICOMATEPUANIOB), OOpa3llaMu a30THBIX U (HOCHOPHBIX
yI0OpeHwuid, monydeHne, coonpanue, pacrio3HaBaHWe U U3yYEHHE CBOWCTB
aMMHaKa, MPOBEJACHUE KA4YeCTBEHHBIX pEaKUWid HAa HOH aMMOHHS U
dochaT-HOH W H3ydeHHE TPU3HAKOB HMX MPOTEKAHHs, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOM  a30THOM  KHCJIOTBI C  Me€Obl0  (BO3MOKHO
HCIIOJIb30BaHUE BHUIEOMATEPHUAIIOB), U3YYCHUE MOJEIEH KPUCTATTMYECKUX
peméTok anMasa, Tpadwura, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM
aacopOUMKM  pPACTBOPEHHBIX  BEHIECTB AKTUBUPOBAHHBIM  VIIEM U
YCTPONCTBOM TMPOTHBOTA3a, IMONY4YeHUE, COOMpaHHe, pacro3HaBaHUE U
M3y4YE€HUE CBOMCTB YIJIEKUCIIOTO ra3a, NpOBEICHUE KAYECTBEHHBIX PEAKIINI
Ha KapOOHAT W CUJIMKAT-UOHBl U W3YyUYEHHE MNPHU3HAKOB MX TMPOTEKaHUS,



O3HAKOMJICHUE C NPOAYKLUMEN CUIMKATHOW INPOMBILIJICHHOCTH, PELICHUE
AKCIIEPUMEHTANIbHBIX 3aJad Mo TemMe «BaxHelilne HEMeTalulbl U HX
COEIMHECHUSD.

MeTta/uibl M UX COCAMHEHUSI

OO6masi XapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBAHMM HUX TOJOXEHUd B Illepuoauueckord CHUCTEME XUMHYECKUX
sanemenToB J[. 1. MenaeneeBa u crpoenusi atomoB. CTpOE€HHE METAJUIOB.
Mertamindeckass CBSI3b U METANIMYECKAss KPUCTAJUIMYECKAs PEeIIETKa.
DJIEKTPOXUMUYECKUN  PSJl  HANPSDKEHWM  MeTauioB. (Du3nMyeckue U
XUMUYECKHE CBOMCTBA MeTaluioB. OO01IMe CrnocoObl MOMyYeHUST METAIIIOB.
[lonsiTue O KOpPpPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUThI HUX OT
koppo3uu. CmiaBbl (CTallb, 4YYTyH, JIOPATIOMUHMMA, OpOH3a) U UX
IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: ToNokeHHe B Ilepuoandeckoil cucteme
xumuueckux aneMmeHTtoB [[. M. MeHneneeBa, CcTpoeHHE HX aTOMOB,
HaxoXJeHue B mpupone. Pusmyeckne MU XUMHUYECKHE CBOICTBa (Ha
npumepe HaTpus W Kanus). OKCHIBI M THAPOKCHABI HATPUS U Kajusl.
[IprMeHeHne MEen0YHbIX METAJUIOB U UX COCITMHEHHUM.

[Ilesr0yHO3EMENBHBIE METAJUIBI MATHUM M KaJbLUW: IOJIOKEHUE B
[Tepuoguueckoin cucrtemMe xumudyeckux syeMeHToB J[. M. MeHnneneena,
CTPOEHUE UX aTOMOB, HaX0XJAEHUE B pUpoie. PU3NYECKUE U XUMUUYECKUE
CBOWMCTBAa MarHus W KaJblus. BaxxHeimume coenuHEHUs] Kablus (OKCHUJ,
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AnoMUHUI: ToN0oXeHHe B IleproanyecKkoi CHUCTEME XUMHYECKUX
anemeHToB [[. 1. MeHneneeBa, CTpOCHUE aTOMa, HaXOXKJICHUE B MPUPOJIE.
duznyeckue U XMMUYECKUE CBOMCTBA alfOMUHUA. AMDOTEpHBIE CBONCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenue B llepmogmueckoll cucremMe XHUMUYECKUX
anemeHToB [[. 1. MeHneneeBa, CTpoeHHE aTOMa, HAXOXKJIEHUE B IIPUPOJE.
du3nuecKkue U XUMUYECKHE CBOMCTBa »xene3a. OKCuAbl, TUAPOKCUIBI U
conn xene3a (II) u sxenesa (III), ux coctas, cBOWCTBA U MOJIyYEHUE.

Xumuueckuit IKCnepumenm:

O03HAaKOMJIEHHE ¢ O0pa3llaMu METAJIJIOB U CIUIABOB, UX (DU3UYECKUMU
CBOMCTBaMH, H3Y4YEHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOMXKHO
WCIIOJb30BaHUE  BUJCOMATEPUATIOB), OCOOCHHOCTEM B3aUMOJEHUCTBUS



OKCHJIa KaJbllud MW HATpUs C BOAOW (BO3MOXKHO UCIIOJIH30BAHUE
BUJICOMATEPUAJIOB), HCCJICIOBAHUE CBOWCTB KECTKOW BOJBI, IMpoIecca
ropeHust  xejeza B KucCiopoae  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaAKIUHA Ha
WOHBI: MarHus, KaJbIus, aTOMHHUSA, muHKa, *xkene3a (II) u xemeza (III),
Menu (I1), HaGmromeHne W OMUCAaHUE MPOILIECCOB OKpAIIMBAHUS TUIAMEHU
MOHAMU HATpUs, Kalusg ¢ Kajublus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMAaTepUaIoB), HUcCCIeoBaHUe aM(pOTEPHBIX CBOMCTB THAPOKCHUIA
AJTIOMUHUS ¥ THAPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a4a4 M0
TeMme «BaxkHelme MeTauibl U UX COCAUHECHUSD.

XuMHA U OKpYKaLIas cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM KH3HU YEJIOBEKA.
be3onacHoe wucmosib30BaHME BEIIECTB M XUMUUYECKHUX PEaKIUi B OBITY.
[TepBasi momoIIb MpU XUMUYECKHUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYXKawIlehd cpenasl (mpenenbHas
nonmycTuMasi KoHueHTpauusi BemiectB, gainee — I[IJIK). Ponp xumuum B
PEIICHUH SKOJOTUYECKUX TIPOOIIEM.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpa3lloB MarepuajoB (CTEKJIO, CIUIaBbl METaJUIOB,
NOJIMMEPHBIE MATEPHUAIIBI ).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MexnpeAMETHbIX CBA3€W MpH U3YyYEHUH XUMHUU B 9
KJIACCE OCYIIECTBIISIETCS] Yepe3 HCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaK U TOHATUH, SBISIOMIUXCA CUCTEMHBIMH IS
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TMOHSATHS: HAyYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHWs, aHaluW3, CHUHTE3, KIacCu(UKaIus, TEepUOINIHOCTD,
HAOJIOZICHUE, OKCIIEPUMEHT, MOJEIUPOBAaHUE, M3MEpPEHUe, MO/eb,
SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOJIOTHS, MaTEPUAITHI.

dusznka: MaTepus, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHU/I,
M30TOMbI,  PaAMOAKTUBHOCTb,  MOJIEKyJda, AJIEKTPUUYECKUM  3apsii,
MIPOBOJHUKH, TOJYIPOBOIHUKH, AUDIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO,
Ten0, O0BEM, arperatHoe COCTOSIHWE  BEIIeCTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAJUIMYECKasi PpEmETKA, CIUIaBbl, (U3HUECKHE



BEJTUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI,
3BE31b1, COJIHIIE.

buonorusi:  ¢orocunres, gpixanwe, Ouocdepa, IKOCHUCTEMA,
MUHEpaJIbHBIE yI0OpeHws, MHUKPO3JIEMEHTHI, MaKpO3JICMEHTHI,
MATATENbHEIC BEIICCTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPABI, TOPHBIE MOPOIBI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIIMBO, BOJIHBIC PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
o XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOILIETO
o0pa3oBaHus JOCTUTAIOTCS B XOJi€ OOYYEHHUsS] XUMHUH B €IMHCTBE YUEOHOU
U BOCIHUTATEIBHON JESITEIIBHOCTH B COOTBETCTBHM C TPAaJUIIMOHHBIMU
pOoCCUICKUMU COIIMOKYJIbTYPHBIMHU u JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMH, MPUHATHIMU B OOIIIECTBE MPAaBUIAMU U HOPMaMU MOBEICHUS
U crnocoOCTBYIOT — mpolieccaM — CaMOINO3HAHUS, CaMOPa3BUTHS U
COLIMATIM3AIIMH 00YyUYarOIINXCS.

JIMYHOCTHBIE PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYyYaIOIIMXCS
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTHMBHBIX IIEHHOCTHBIX OPUCHTAIIUN U
paciIMpeHre onbiTa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS:

LHEHHOCTHOTO  OTHOILIEHHMS K OTE€YECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJIEAWI0, T[OHMMaHUA 3HAYCHUS
XUMHYECKOM HayKd B KU3HH COBPEMEHHOr0 OOIeCcTBa, CIIOCOOHOCTH
BJaJIETh JOCTOBEpHON MHPOpMaIMEl O TMepeAoBbIX JOCTHKEHUSIX U
OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XUMHUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COUUABHBIX HOPMAaxX M MPAaBHIIAX MEAKITUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HOM, Yy4eOHOUCCIIEI0BAaTEIbCKOM, TBOPUYECKOW U
IPYTUX BUJAX NESITEIbHOCTH, TOTOBHOCTU K pa3zHOOOpa3HON COBMECTHOU
JESITEIPHOCTA TIPU  BBITIOJIHEHWH Y4YeOHBIX, I[103HABATENBHBIX 3ajad,
BBITIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX MTPOECKTOB,
CTpPEMJICHUSI K B3aUMOINOHHMMAHMIO M B3aMMOIIOMOILIM B MPOLECCE ITOU
yu4eOHOW [eATeIbHOCTH, TOTOBHOCTH OILIEHMBaTh CBOE IMOBEICHUE U
MOCTYNKH CBOMX TOBapHUIIEH C MO3UIMKA HPABCTBEHHBIX U MPABOBBIX HOPM
C Y4ETOM OCO3HAHUA MOCJIEACTBUM OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PDEHUYECKUE IPEACTABICHHUS] O BEIIECTBE W XUMHUYECKOU
peaKiuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U



COCTaBJISIIOIINE OCHOBY JJIsi MOHUMAaHMSI CYIIHOCTH HAy4YHOW KapTUHBI
MHpa, TPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS
MIPUPOJIBI, B3AUMOCBS3SX YEJIOBEKA C MPUPOIHOM Cpelloi, O pPOJIM XUMUU B
[I03HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIMPABICHHBIE HA TOJYYEHHE HOBBIX
3HAHUW 110 XUMHUHU, HEOOXOAWMBIC IS OOBICHEHUS HaOJI01aeMBbIX
OpoLEecCOB U SIBJICHUH, MO3HABaTEIbHOM, WH(POPMAIMOHHON H
YUTATEITLCKOU KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON PabOThI
C yuyeOHBIMH TEKCTaMM, CIPABOYHOW JIUTEPATypOH, JOCTYMHBIMU
TEXHUYECKUMU CPEeACTBAMH MH(GOPMAIIMOHHBIX TEXHOJOTHA;

WHTEpEC K O0YUYCHUIO U MO3HAHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K CaMOOOpa30BaHWIO, MPOEKTHOW W HCCIIEI0BATEIbCKOM
NEATeNIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBIEHHOCTU U YPOBHS
o0y4eHUs B TaJIbHEHUIIIEM;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH >KH3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 JKHU3HH, OCO3HAHHE
MOCJICJICTBUN U HEMPUSTHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOTOJIA,
HApKOTUKOB,  KYypeHHs),  HEOOXOJWMOCTH  COOJIFOACHUS  TIPaBUII
0€30MacHOCTH TIpU OOpaIleHUd C XMMHYECKHMH BEIIeCTBAMU B OBITY U
pEATBbHOM KU3HU,

5) Tpy10BOro BOCIIMTAHMS:

UHTEpEC K TMPaKTHUYECKOMY U3Yy4YeHHIO Tpodeccuii u Tpyna
pPa3IUYHOIO pOJla, YyBaXEHHE K TPyAy U pe3ylbraraM TpPYIOBOM
JEeSITENBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUMN
[0 XUMHH, OCO3HAHHBIA BBIOOP HHIMBUAYAIBHOW  TPaeKTOPUU
MpOJOKEHUsT 00pa3oBaHUsi C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH,
yCHEemHON NpopeCCUOHATBHON NIESITENIbHOCTH U Pa3BUTUA HEOOXOAUMBIX
YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B TPO(ECCHOHATILHOM Cpeie;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

AKOJIOTUYECKU 1IeJIeco00pa3HOe OTHOILIEHHE K MPUPOJIe  Kak
HMCTOYHUKY JKM3HM Ha 3emiie, OCHOBE €€ CYLIECTBOBaHUS, MMOHUMAaHUE
LEHHOCTH 3/J0pOBOro M Oe3omacHoro oOpa3a >KW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K COOCTBEHHOMY (DM3UYECKOMY M TMCHUXUYECKOMY 370POBBIO,



OCO3HAHUE IIEHHOCTU COOJIOJICHUS TpaBUJl 0€30MacHOTO MOBEACHUS MPU
paboTe ¢ BElIEeCTBAMU, a TAKXKE B CUTYAIlUSAX, YTPOKAIOIINX 3I0POBBIO U
’KU3HU JTI0JICH;

CIIOCOOHOCTH TMPUMEHSATH 3HAHMS, T[OJy4yaeMble TMPU HU3YYCHUU
XUMUHU, IS PEIICHUs 3a]ay, CBS3aHHBIX C OKPYXKAIOIIEeW MPUPOTHON
Cpemoid, JUIsl TMOBBIIICHUSI YPOBHS IKOJOTMYECKOW KYJIbTYPhI, OCO3HAHUS
I00aJTBbHOTO XapaKTepa JKOJOTMYECKUX MPOoOIeM M MyTed HX pPEIICHUSs
MOCPEJICTBOM METOJOB XHUMHUHU, SKOJOTMYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCS WM B  TI03HABATEJIbHOM, KOMMYHHKATUBHOU W
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbI

B cocTtaBe meranpeaMeTHBIX Pe3yJIbTAaTOB BHIACISIIOT 3HAUYMMBIC JIJIS
dbopMupoBaHUsT MUPOBO33PECHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOpHs,
IPUHIUII, TUMOTE3a, (PakT, cUCTEMa, MPOIECC, PKCIEPUMEHT U APYroe.),
KOTOPBIE HCTOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTrax U
NO3BOJIAIOT HAa OCHOBE 3HAHMM W3 HJTUX MNpeaMeToB (HOPMHUPOBATH
Npe/ICTaBlIEHuEe O LEJTOCTHOM HAyYHOM KapTHMHE MHpa, U YHUBEpCAIbHbBIC
yueOHbIe JencTBUA (mo3HaBaTeNbHbIE, KOMMYHUKaTHBHBIE,
PETyJISTHBHBIE), KOTOpbIE OOECrednBarOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  TUIAHUPOBAaHUIO M OCYIIECTBICHUIO  Y4eOHOMU
JESITETHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble ornueckue AecTBUA:

YMEHHUS HCHOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPH
OCBOCHHMU 3HAHUU: PACKPBHIBATh CMBICI XUMUYECKUX TMOHSATHH (BBIIEISATH
UX XapaKTepHble MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTUMU
MOHATHUSMU), UCTIONB30BATh TOHATUS JJIs1 OOBSICHEHHS OTIEIBHBIX (HaKTOB
U SBJICHWHA, BBIOMpPATh OCHOBAHUS W KPUTEPUU IJIs1 KIACCHU(PUKAIMNHU
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIINM, yCTaHABIMBATH MPUYNHHO-
CJICICTBEHHBIE CBS3U MEXAY OOBEKTAMHU W3Y4YEHUS, CTPOUTH JIOTUUYECKUE
paccyxneHusi (MHAYKTUBHbBIE, JI€NYKTHBHbIE, IO aHAJIOTWH), JIeJaTh
BBIBOJIbI U 3aKJIFOYECHUS;

yMEHUE MPUMEHSTh B MPOIEeCCe MO3HAHUSI MOHATHUS (IPEIMETHBIE U
MeETanpeIMETHbIE), CHUMBOJINUECKUE (3HAKOBBIEC) MOJEIH, UCIOJIb3YEMBIE B
XUMUHU, MPEeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIE



MPEACTABICHUS — XWMHUYECKHH 3HAK (CHMBOJI JJIEMEHTA), XUMHUYECKasl
dopMysia U ypaBHCHHE XMUMHYECKOW pEaKIMH — IMPU PEHICHUU ydeOHO-
MMO3HABATEIBHBIX 3a/lad, ¢ Y4YETOM OTHUX MOJCIbHBIX IPEICTABICHHUM
BBISIBIISITh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKK H3ydaeMbIX
O0OBEKTOB — XHUMHUYECKHUX BEIICCTB M XUMHUYCCKUX PEaKIMH, BBISBIATH
o01re 3aKOHOMEPHOCTH, IPUIUHHO-CIICCTBEHHBIE CBS3U U MTPOTUBOPEUHSI
B U3Y4aeMbIX IIPOIIECCaX U SBJICHUSIX.

Ba3oBble HcciienoBaTeIbCcKHE T€HCTBHS

YMEHHE WCIOJb30BaTh TOCTABJICHHBIE BONPOCHI B  KauyecTBE
WHCTPYMEHTA MMO3HAHUS, a TAK)KE B KaYECTBE OCHOBBI IS (POPMHUPOBAHUS
TUIOTE3bI TT0 MPOBEPKE MPaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIA;

NpHOOPETCHHE ONbITa 10 IUIAHWUPOBAHWIO, OpraHu3aluud |
NPOBEJICHUIO YYCHHUECKUX SKCIICPUMEHTOB, YMECHHE HAOIOAATh 32 XOJI0M
nporiecca, CaMOCTOSITEJIbHO ~ MPOTHO3UPOBATH  €ro  pPe3yJIbTar,
dopMynrpoBaTh 000OIICHHWS W BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJIEIAaHHON pabdoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHEe  BbIOMpATh,  aHANM3UPOBATH U  HHTEPIPETHUPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUAOB U (OPM IPENICTABICHUS, MTOTYy4YaeMYI0 U3
pPa3HbIX HCTOYHHKOB (HAy4YHO-TIOMYJISIpHAS JUTEpaTypa XUMHUYECKOTO
collep KaHMs, CIIPaBOYHBIE IMOCOOUsA, pecypchl MHTepHeTa), KpUTUYECKU
OILICHMBATh MPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHSATh Pa3IMYHbIe METOJAbl M 3alpoChl MPU TOUCKE U
orbope mH(pOpMAMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX IS
BBIMIOJTHEHUSI YYEOHBIX M TO3HABATENBbHBIX 3a7a4 OINPEACIEHHOTO THIIA,
NpUOOpPETeHHE OmbiTa B 00JACTH HCIOJIB30BAaHUA HMH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHUW, OBIAJICHHE KyJIbTypOH aKTUBHOTO
WCIIOJIb30BAHUSI  PA3JIMYHBIX  TOUCKOBBIX CHCTEM, CaMOCTOSITEIHHO
BHIOWpATh ONTHMaIbHYIO (OpMy TpeaAcTaBlieHus uWHOpMaUu U
WUIIOCTPUPOBATh  pElIaeMble  3aJa4d  HECIOXHBIMH  CXEMaMH,
auarpaMMaMu, IpyrumMu hopMamu rpaduKi U X KOMOWHAIMSIMU;

yMEHHE WCIOJb30BaTh W aHAJIM3UPOBATh B MpOIECCE y4eOHOU W
HCCJIEIOBATEILCKOW  JICSITENIBHOCTH ~ MHPOPMANMIO O  BIUSHHAH
MIPOMBITINICHHOCTH, CEJBCKOTO XO3SMCTBA W TPAHCTOPTa HA COCTOSHUE
OKPY>KAIOIIEH MPUPOTHON CPEIBI.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

yMEHUS 3aJ]aBaTh BOIMPOCHI (B X0J/€ Avaiora U (Wiau) AUCKYCCHUH) TIO
CyIIEeCTBY 0OOCYyXKIaeMol TeMmbl, (OpPMYJIUPOBATH CBOM MPEJIOKECHUS
OTHOCHUTEJIBHO BBITIOJTHEHHS MIPEIJIOAKEHHOM 3a/1a4H;

YMEHHS TPEICTABIATh IMOJYYEHHBIC PE3yIbTaThl MO3HABATEIBHOMN
JNEATENBHOCTA B YCTHBIX W MHUCBMEHHBIX TEKCTax; JAEJaTh IMPE3CHTAIUIO
PEe3YIbTATOB BBIMIOJHEHHUS XUMUUYECKOTO SKCIEpUMEHTa (J1abopaTopHOTo
ombITa, JabOpaTOpHOM pabOThl MO MCCIEIOBAHUIO CBOMCTB BEILIECTB,
y4eOHOT'0 MPOEKTa);

yMeHHUs y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIILHOM M HCCIEAOBATEIbCKON JACATEIBHOCTH TMPU PEHICHUU
BO3HUKAIOUIMX TpoOsieM Ha OCHOBE YyuéTa OOMMX MHTEPECOB U
COTJlacOBaHMsI MO3UIUN (0OCYyXJeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJUHAIIMA COBMECTHBIX JE€UCTBUM, ONpPE/ICICHUE KPUTEPUEB
10 OILICHKE Ka4eCTBa BBIIIOJTHEHHON pabOTHI U JIpyTHe).

PeryasiTuBHbIC YHHBepCAJIbHbIE yYeOHbIe NeHCTBHS:

YMEHUE  CaMOCTOSITEJIBHO  ONpPENeNIATh  LEJId  JAESTEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBISATh, KOHTPOJUPOBATh U MPH HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JIEATENLHOCTh, BEIOMPATh Hambosee 3hPpexTuBHbIC
CIocoOBl pelieHusi y4eOHbIX M TO3HABaTENbHBIX 3a/a4, CAMOCTOSITEIILHO
COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIN AJITOPUTM JIEMCTBUN TIPH
BBITIOJTHEHUH 3aJ]aHUM ¢ y4ETOM IMOTYYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX
o0BEKTaX — BEHIECTBAX MW pEaKlIMsX, OIEHUBATh COOTBETCTBUE
NOJIYYEHHOTO pE3yibTaTa 3asBICHHON II€JM, YMEHHUE WCIIOIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, MPEJIaraéMbI€ B YCIOBUU 3aJIaHHIA.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX PE3yIbTAaTOB MO OCBOSHUIO 00s3aTEIHHOTO
colepKaHMs,  YCTAaHOBJICHHOTO  JlaHHOW  (QeaepanbHON  paboueit
MPOrPAMMOM, BBICIAIOT: OCBOEHHBIE OOYYAIONUMHUCA HAyYHbIE 3HAHUA,
YMEHUS U CIOCOObI ASHCTBUH, crienuduuecKue A NpeaMETHOM 00iIacTu
«XuMHsSD», BUIBl JNEATEIBHOCTH 10 IIOJIYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEpIpETALUU, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
Y HOBBIX CUTYaIUsX.

K koniry oOydenust B 8 kiiacce nmpeaMeTHbIE pe3ybTaThl HA 0230BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHATHI: aToM,
MOJIEKYJIA, XUMUYECKUI DJEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEUIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCUTENbHAs aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi JOJS XUMHYECKOTrO
JJIEMEHTa B COCAWMHEHUU, MOJISIPHBIM OO0BEM, OKCHUI, KHUCIIOTAa,
OCHOBaHHE, COJIb, JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCICHUS,
XUMUYECKasi peakius, Kilaccupukaius peakiuil: peakiuu
COCIMHEHUS, PEAKIIUU PA3JIOKECHUS, PEAKIIUU 3aMEICHUs, PEaKIIUU
oOMEHa, PK30- M SHIOTEPMUYECKUE PEAKIUHU, TEIIoBOM 3ddekT
peakiuu, SApO aroMa, OJJICKTPOHHBIM CIIOH aroMa, aToMHas
opOuTanb, paadyc aroMa, XUMHYECKas CBs3b, TOJSIpHAS U
HEMoJIsIpHAasT KOBaJIGHTHAsl CBSI3b, MOHHAS CBSI3b, HOH, KaTHOH,
aHUOH, pacTBOpP, MaccoBas [IOJisl BellecTBa  (MPOLICHTHAS
KOHIICHTpAIIMs) B PaCTBOPE;

WJUTFOCTPUPOBATh B3AMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUN U
OPUMEHATh OSTU TOHATUS TIPU OINHUCAHUM BEIIECTB M HX
IIpEBpaLCHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJII COCTaBICHUS (HOPMYJT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpeNeNsITh BaJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX
COCIMHEHUSX, CTEMEHb OKHUCICHHUS DJJIEMEHTOB B OWHApHBIX
COCMHEHUAX, NPUHAIJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COeAuMHEHWW 1o (QopMynaMm, BHJ XUMHUYECKOW CBS3HU
(KOBaJI€HTHAs Y MOHHAs) B HEOPTaHUYECKUX COETUHEHUSAX;
packpeiBath cMmbich [lepuoanueckoro 3akona [[. . Menaeneena:
JNEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBHCUMOCTHU
CBOMCTB XMMHUYECKUX DJEMEHTOB OT MX IIOJOXKEHUS B
[lepuoguueckoil cucreme, 3aKOHOB COXPAaHEHUSI MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YY€HHUsSI, 3aKOHa
ABorajpo;

OMUCHIBATH u XapaKkTepru30BaTh TaOJIMIHYIO bopmy
[lepuoguyeckoil cUCTEMBbl XHUMHUYECKHX DJIEMEHTOB: pa3inyaTh
MOHATHS «rJMaBHas moxarpynma (A-rpynma)»y W «moOodHas
noarpynna (b-rpynmna)», mansie U 00JbIINE MEPUOIBI, COOTHOCUTH



o0o3HaueHusi, KOTopble uMeITcs B Tabmuie «llepuoguyeckas
cucrteMa xuMuyeckux dnemeHTtoB J[. M. MenageneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB M 3apsj siapa, oOlee YUCIO 3JIEKTPOHOB U
pacrpeielieHue UX M0 SJEKTPOHHBIM CII0SIM);

KJIacCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKue
BEI[ECTBA, XWMHYECKHE peakiuu (10 YUCIy U  COCTaBy
YYaCcTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3 PeKTy);
XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHYECKUE CBOMCTBA
BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEpXKJas  ONHCAHUE
npuMepaMyd  MOJIEKYJSPHBIX  ypaBHEHUM  COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIni;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHHUS XUMUUYECKUX
peBpaIleHU B Pa3IMUYHBIX YCIOBUSIX;

BBIYUCIIATE OTHOCUTEJIBHYIO MOJIEKYJSAPHYIO U MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJIF0 XMMHUYECKOTO 3JIeMeHTa 1o (opMmyie
COEJIMHEHUS, MAaCCOBYIO JIOJIO0 BEILIECTBA B PacTBOpE, MPOBOJUTH
pacuéThl MO YPAaBHEHUIO XUMHYECKOU pPEaKIINY;

MPUMEHSTh OCHOBHBIE OMNEPAlUM MBICIUTEIBHOU NESITEIbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEeMAaTH3allHIo,
KJIaCCU(UKAITNIO, BBISBICHUE NMPHUYUHHO-CJICICTBEHHBIX CBS3EU —
IUIA  U3YYCHUS CBOWCTB BEIIECTB M XUMHYECKHX pEaKIUM,

€CTECTBEHHO-HAYy4YHbIE METOJABl TMO3HAHUSA — HaAOINOJIECHHE,
U3MEpEHHEe, MOJIETUPOBAHUE, OKCIEPUMEHT (pealbHBId U
MBICJICHHBIN );

cleloBaTh MpaBUjiaM I[I0Jb30BaHUSI XUMHYECKON TOCYIOH U
1abopaTopHBIM 000PYIOBAHUEM, a TAKXKE MpaBUiIaM OOpaIICHHS C
BEILECTBAMU B COOTBETCTBUM C MHCTPYKIHUSAMH IO BBINOIHEHUIO
1a060paTOPHBIX XUMUYECKUX OTBITOB T10 MOTYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEHIECTB (BOJIOPO/Ia U KUCIOPO/ia), IPUTOTOBICHUIO
pacTBOPOB C OIPEACIEHHONM MaCcCOBOM JIOJIEd PACTBOPEHHOTO
BEILECTBA, [JITAHUPOBATh U MPOBOJIUTH XUMHUUECKUE IKCIIEPUMEHTHI
[0 pAacrlo3HAaBAHHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C MOMOIIbIO
WHJIUKATOPOB (JaKkMyc, peHondTanent, METUIOPAHXK U IPYTHE).



K koH1y oOydenus B 9 kiacce npeIMeTHbIE PE3yJIbTaThl Ha 0A30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PaCKpBIBATh CMBICJI OCHOBHBIX XUMUUYECKUX MOHITUN: XUMUUYECKUN
9JIEMEHT, aToM, MOJEKyla, WOH, KaTHOH, AaHWUOH, IPOCTOE
BEIICCTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUUYECKas
peakiusi, XUMHYeCcKasi CBs3b, TEIJIOBOM 3(P(DEKT peakiuu, MOJib,
MOJISIDHBI ~ 00BEM, PACTBOpP, DJICKTPOJIUTHI, HEIJICKTPOJIUTHI,
ANIEKTPOJIUTHYECKAS JUCCOIMAIIUSI, PEaKIMM HOHHOTO OOMEHa,

KaTalin3artop, XUMHUYCCKOC PaBHOBCCHUC, O6paTI/IMBIe u
H€O6paTI/IMBIe PCaKImnu, OKHUCJIINTCIBbHO-BOCCTAHOBUTCIIBHBIC
pPCaKkuuu, OKHCJIUTCIIb, BOCCTaHOBUTCIIb, OKHCJICHHUC )51

BOCCTaHOBJICHHE, aJUIOTpONusi, aM(pOTEPHOCTh, XUMUYECKAs CBS3h
(koBajJieHTHAs, HMOHHAs, METAJUIMYECKas), KpUCTAUIMYeCKas
peléTKa, KOpPpO3us METAIIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakiuu, npeaenbHo nonyctumas konnentpauus [IJIK BemecTsa;
WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHITUN U
OPUMEHATh OSTU TOHATUS TIPU ONHUCAHUM BEIIECTB M HX
IIpEBPaLCHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJII COCTaBJICHUS HOpPMYyIT
BEIIECTB U YPABHCHU XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XUMHYECKHUX
3JIEMEHTOB B COEJIMHEHUSIX PA3JIMYHOTO COCTABA, PUHAJIEKHOCTD
BEIIECTB K OMpeeIEHHOMY KJIaccy COeAMHEHUi mo dopmymam,
BUJI XUMUYECKOW CBSI3M (KOBAJEHTHAs, MOHHAs, METAININYECKasi) B
HEOPraHMYECKUX COEIUHEHMSX, 3apsA] HOHA [0 XUMHUYECKOU
dbopMyIe, xapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCMHEHUN, THUII KPUCTAUIMYECKOM PEETKM KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona Jl. . Menaeneesa u
JEMOHCTPUPOBATh €r0 MOHUMAHKE: OMUCHIBATH U XapaKTepHU30BaTh
Tabimmunyto  Gopmy Ilepumomnyueckoid CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3IN4aTh MOHATUA «TJaBHAs moArpynna (A-rpymnmna)»
u «mnobounas mnoxarpymma (b-rpymma)», Mameie u  OombIHe
MEepUOAbl, COOTHOCUTH OO0O3HAYEHHUS, KOTOPbIE HUMEIOTCA B



MEePUOINYECKON Tab/nIle, C YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHUSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsl sjpa,
o0111ee YKCIIO JEKTPOHOB U PACIPEACIICHUE WX IO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOLIUE 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
AJIEMEHTOB M WX COCAWHCHHWM B Tpeeiax MallbIX TEPHOIOB H
TJIABHBIX TIOJTPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYCCKHUE OJEMEHTHI, HEOPraHUYCCKUE
BEIIECTBA, XUMHUYECKHE peakuuu (10 YHUCITy ¢ COCTaBy
YYaCTBYIOIIUX B PEAKIMHM BEIICCTB, MO TEIIOBOMY 3(hdekTy, mo
U3MCHCHHIO CTCTICHEH OKUCIICHHSI XUMHUYECKHUX JICMEHTOB);
XapakTepu3oBaTh  (OMHUCHIBATH) OO0ImME U cHenuduuecKue
XHMHYECKUE CBOMCTBA TIPOCTBIX W CJOXKHBIX  BEINECTB,
MOJITBEPK/Iasi OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX
YPaBHCHHMH COOTBETCTBYIONIUX XUMHUYECKUX PEAKITUI;

COCTaBIIATh YPABHCHHSI DJICKTPOJIMTHUCCKOUW JUCCOIMAIIMHA KUCIIOT,
IeJI0OUe U CoJiel, OJIHbIE U COKpPAIIEHHBIE YPaBHEHUS pEaAKIUN
MOHHOTO OOMEHa, YypaBHEHHS peakIui, MOJATBEPKIAIONINX
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXAY BellecTBaMU
Pa3TUYHBIX KJIACCOB;

pacKkphIBaTh CYIIHOCTh OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX
peakiuii TOCPEJCTBOM COCTaBJICHUS JEKTPOHHOIO OallaHca ITHX
peaxkiuu;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTpOEHUS, BO3MOKHOCTH MPOTEKAHHUS XUMHUYECKHX TpPEeBpaIeHUN
B Pa3JIMYHBIX YCIOBHSIX;

BBIUUCTISATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO dJeMeHTa Mo Gopmyse
COCIMHEHHUSI, MAaCCOBYIO JIOJIF0 BEIIECTBA B PACTBOpE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOMN peaKIny;

coOmoaTh TMpaBWiia TMOJb30BAHUS XHUMHUYECKOW TOCYI0M U
1abopaTopHBIM 00OPYIOBAaHHMEM, a TaK)Ke IMpaBWIa OOpaIEeHUs C
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSMHU TI0 BBITTOJTHCHHIO
1a060paTOPHBIX XUMUYECKUX OTBITOB IO MOJTYYEHUIO U COOUPAHUTO
razo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);



MPOBOJUTL PEaKINH, TOATBEPKIAIONINE KauyeCTBEHHBI COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPHI-,
OpoMuna-, uoaua-, KapOoHar-, (Gocdar-, cunmkar-, cyiabdar-,
THJAPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS W HMOHBI HW3YYCHHBIX
METAJIOB, MPUCYTCTBYIONIHE B BOJTHBIX pacTBopax
HEOPTraHUYECKUX BEIICCTB;

NPUMEHSTh OCHOBHBIC OTIEPAIIMHM MBICITMTEIIEHON NESITeIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHWE, CHCTEMAaTH3aIHIO,
BBISIBJICHUE TPHYMHHO-CIICJICTBEHHBIX CBSI3CH — IS HW3ydYeHUs
CBOWCTB BEIECTB U XUMUUYECKUX PEAKIIUHA, €CTCCTBCHHO-HAYYHbBIC
METOJbl TIO3HAHUSA — HAOIOJIEHUE, W3MEpPEHHE, MOJICIHPOBAHHE,
OKCIIEPUMEHT (peabHbIN ¥ MBICJICHHBIMN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATHSA
Xumust — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK

' MIPAKTHYECKOU https://m.edsoo.ru/7f41837¢

eATEIILFHOCTH YeI0BeKa

12 BemiectBa 1 xuMuyeckue 15 1 bu6moreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK

) ITonusarue 00 oxkcumax https://m.edsoo.ru/7f41837¢
5 Bonopon. [Tonsitue o g | bu6mmoreka [JOK

' KHMCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [Tonsitue 5 | 1 bu6mmoreka [JOK

' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK

HCOPraHN4YCCKUX

https://m.edsoo.ru/7f41837c¢




COEIMHEHUI

Hroro no pazgeny 30

Paznean 3. Ilepuoanueckuii 3axkon u [lepuoauyeckasi cucrema xummnuyeckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

3.1 XUMHUYECKHX 3JIeMEHTOB JI. 7
https://m.edsoo.ru/7f41837¢

N. MengaeneeBa. CTpoeHue
aToma

XUMHYECKAsA CBA3b.

30 OKHCIUTETHHO- g ’ bubnuorexa [JOK
' BOCCTaHOBHUTEINILHbIE https://m.edsoo.ru/7f41837¢
peakmumn
bu6 OK
Hroro no pazneny 15 nomorexa Il
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 . .




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbubie | IlpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peaKUMu
1 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHYECKUX PEaKIUii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIALIMS. g 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTa/JILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PYIIIBL 2€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
2.3 aneMeHToB VA-rpymmsl. A30T, pochop 7 1

1 nX COCANHCHUA

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




OO61ast XxapakTepUCTUKAa XUMUYECKHUX

24 aneMeHToB IVA-rpynnsl. Yriaepoa u 8 bubmmorexa [TOK
. https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no pazgeny 25
Pa3nen 3. MeTaiibl U MX COEAMHEHUS
3.1 OOmue cBoiicTBa METAIOB 4 bubnmorexa [TOK
https://m.edsoo.ru/7f41a636
3.2 Baxnaenmme MeTaJUTBI 1 UX COSTMHEHHUS 16 bubmmorexa TTOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeiaa
41 BeniectBa u Mmatepuanbl B KU3HU 3 bu6moreka [IOK
' 4esoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6mmoreka [JOK
Pe3epBHOE BpeMst 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrtpoabnubie | IIpakTuyeckue
n/n Bceero u3ydyeHusi | odpa3zoBaTejibHbIE

padoThI padoThI
pecypchl
[Ipenmer xumuu. Poss xumun B
1 JKU3HU YenoBeka. Tena u 1 Bubamorexa [IOK
' https:/m.edsoo.ru/ff0d210c

BEIlleCTBA

) IlonsTtue o MeTomax MO3HAHUS B | bubnuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1
«IIpaBwmiia paboTHI B

N bu6moreka [IOK
3 J1a00paTOPHH U MPUEMBI 1
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
00opynoBaHUuEM)

4 YucTele BEecTBa U CMECH. | bubnuoreka [{OK
CriocoOblI pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Pa3znenenue cMmeceit (Ha | bubnuoreka [JOK
MpUMEPE OUUCTKU MOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI 1 MOJIEKYJIbI 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0d2a6c¢

XUMHUYECKUE DIIEMEHTEI. 3HAKU

bu6mmoreka [{OK

7 (CMMBOJIBI) XMMHUYECKUX
https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB
bubmmoreka [{OK
8 [IpocThie U cOKHBIE BEIECTBA
https://m.edsoo.ru/ff0d2a6¢
bubmmoreka [{OK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa
10 BemecTB. XUMHUUYECKas bu6moreka [IOK
dhopmyna. BareHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX AJIIEMEHTOB
OTHOcUTeNbHAsA aTOMHAs Macca.
bu6moreka [IOK
11 OTHOcCUTENbHAA MOJIEKYIIPHAS
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubnuoreka [{OK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 Ddu3nyecKue U XUMHYECKHUE bubmuoreka [{OK
SIBIICHUS. XUMUYECKasl peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3nHaku u ycnoBus
bu6mmoreka [JOK
15 MPOTEKAHUSI XUMUYECKUX

peakuun

https://m.edsoo.ru/ff0d3al6




3aKoH COXpaHEHHUs MacChl

bu6mmoreka [{OK
16 BelIecTB. XMMUUYECKHUE
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Breraucnennst KoJIM4uecTBa,

17 MaccChl BEIIeCTBa IO bubmmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus xumuaecknx

13 peaknuii (CoeTuHeHus, bu6moreka [IOK
pasiioxKeHus, 3aMeIICHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O0o0IIeHne U bubmorexa [IOK
1 S . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aLUs 3HAHUH
Kontponbras padorta Nel o
bu6mmoreka [JOK
20 TeMe «BermiecTBa 1 XUMHUYECKHE
https://m.edsoo.ru/ff0d4290
peaKIum
Bo3nyx — cMech razos. CocraB
bu6mmoreka [JOK
21 Bo3ayxa. Kucinopoa — snemeHnt
https://m.edsoo.ru/ff0d448e
U npocToe BemecTBo. O30H
dusznueckue U XUMHUYECKUE
” CBOMCTBA KUCJIOPOJia (peaKuu bubnuoreka [JOK

okucineHwus, ropenue). [lonsTue
00 oxcuaax

https://m.edsoo.ru/ff0d4614




CrniocoOsbI moryyeHus
KHCJIOPOJa B J1a00paTopuu 1

bu6mmoreka [{OK

23
IIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
peakIu, TIOHITHE O
bubmmoreka [{OK
24 TEPMOXMMHUYECKOM YPaBHEHHH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUECKHUX
peaKImsIX
TomnuBo (HedTh, yTroiab U
(b, yr Bu6nuorexa [IOK
25 MeTaH). 3arps3HeHUE BO3/IyXa,
https://m.edsoo.ru/ff0d4c4a
CrocoObI €ro MpeI0TBPAIICHHS
[Tpaktrueckast pabota Ne 3 o
26 teme «lloydyenne u cooupanue bubnuorexa [JOK
KHCIOPOJa, U3YYEHHUE Er0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bogopoa — snemeHT u mipocToe
27 BE I[e(I:)TBI.[o Haxoxaenne 5 bubmorexa HOK
HHIECTEO. A https:/m.edsoo.ru/ff0d4dd0
npupoe
dOu3ndecKue U XUMUYECKHE
. bubmuoreka [JOK
28 CBOICTBa BOJIOPO/IA.
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 IloHsATHE O KHCIIOTaX U COJISIX bubmotera [JOK

https://m.edsoo.ru/ff0d50d2




CrniocoOsbI moTy4eHns BOAOPOaa

bu6mmoreka [{OK

30 B aboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o

31 teMe «[lonydyenue u cobupanue bubnuorexa [JOK
BOJIOPOJ1a, UBYUYEHUE €r0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

1 MouisipHblii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenust 00néma,

3 KOJIMYECTBA BEIECTBA ra3a o bu6moreka [IOK
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIlECTBA WM 00BEMY
Boruncnenus 00bEMOB razoB 1o

34 YPaBHEHUIO PEAKIIUM HA OCHOBE bubnuoreka [IOK
3aKOHA OOBEMHBIX OTHOIICHHUM https://m.edsoo.ru/ff0d5708
raszoB

35 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOMCTBA BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsatue 06 bubnuoreka [JOK
WHUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens.

37 Hackimennsie u bubmuoreka [{OK

HCHACBIIICHHBIC pACTBOPLI.
MaccoBas 1015 BelllecTBa B

https://m.edsoo.ru/ff0d5b40




pactBope

[Ipaktuyeckas padora Ne 5 o
teMe «lIpuroroBnenue

bubmmoreka [JOK

38 PacTBOPOB C OINpPeACTEHHON
. . https://m.edsoo.ru/ff0d5eba
MAacCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA»
Kontponbnas padoTta No2 no
39 TEME iKchopzn. Bomopon. bubmorexa HOK
https://m.edsoo.ru/ff0d6342
Boma»

40 OKcHIBL: COCTaB, bu6moreka [IOK
Kiaccudukanus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tosnydenune n XuMH4YECKHE

A1 CBOMCTBA KHCJIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHUS: COCTaB, bubnuoreka [{OK
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune u XuMHYECKHE bubnuoreka [JOK
CBOMCTBa OCHOBaHU I https://m.edsoo.ru/ff0d67ca

m Kucnorsr: cocras, bubmuoreka [JOK
KJaccuguKaus, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2

45 [Tosyuenue u xumuueckue bubnuorexa LIOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2

46 Conu (cpennue): bubmuoreka [JOK




HOMEHKJIaTypa, CII0COoObI
IMOJIYYCHHA, XUMHUYCCKUC
CBOICTBa

https://m.edsoo.ru/00ad9474

[IpakTueckas padora Ne 6.
Pemenne OKCIICPUMCHTAJIbHBIX

bubmmoreka [{OK
47 3a1a4 o Teme «OCHOBHBIE
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COEIUHEHUIN
I'eneTnveckas CBSI3b MEXKITY
bu6moreka [IOK
48 KJIaCCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9as50
COCTMHEHU N
49 O06o00meHNe U CHCTEMAaTH3aIHS bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9cb2
KonTtponbras padota Ne3 no
" bubnuorexa [JOK
50 Teme "OCHOBHBIE KJIACCHI
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAUHEHUI
[TepBbie NONBITKH
51 KJ1accu(PUKaIUu XUMAYECKUX bubnuoreka [JOK
aneMeHTOB. [lonsATHe 0 rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H U
5 Ilepuonnueckas cucrema bubnuoreka [JOK

XHUMHUYECKUX 31eMeHTOB /1. H.
MeHpeneeBa

https://m.edsoo.ru/00adas52c




bu6mmoreka [{OK

53 Hleprozbt, rpyImIsi, O ArpyIIb https://m.edsoo.ru/00ada52¢

54 Crpoenue atomoB. CoctaB bubnuotexa [JOK
aTOMHBIX saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3/IeKTPOHHBIX

55 000JI0Y€K aTOMOB AJIEMEHTOB bubnuorexa [JOK
[Tepnoanueckoit cucremsr /1. U. https://m.edsoo.ru/00ada6be
MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO

56 3JIEMEHTA M0 €T0 MOJOKEHUIO B bubnuotexa [JOK
[Tepnoanueckoii cucreme J1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproandeckoro

57 3aKOHa JJI Pa3BUTHS HAYKU U bubnuoreka [JOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
YU€HBIH, IEaror 1 rpak/IanuH
PesepBubiit ypok. O6001eHNE 1

58 cHUcTeMaTH3alus 3HaHUH / bubnuoreka [JOK
Bcepoccuiickas npoBepoyHast https://m.edsoo.ru/00adb33c
pabota
KounTtponsnas pabora Ne4 mo

59 teMe «CTpoeHue aToma. bubnuoreka [JOK

XuMHuecKas cBsi3b» /
Bcepocculickas npoBepoyHas

https://m.edsoo.ru/00adb486




pabora

60 DNEeKTPOOTPULIATEEHOCTh | bubnuorexa [JOK
aTOMOB XMMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMHu4eckasi CBA3b 1 bubmmorexa [TOK
https://m.edsoo.ru/00adac34
6 KoBanentnas nonsipHas | bubnuotexa [JOK
XUMHUYECKAS CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomspHast 1 bubnuotexa [JOK
XUMHUYECKAS CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
65 OKHCIUTETHHO- | bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKLIUU https://m.edsoo.ru/00adb076
66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 Bu6amorera [IOK
https://m.edsoo.ru/00adb076
PesepBubIit ypok. O6001meHNE 1
67 CHCTeMaTH3alus 3HaHUH I10 | bubnuoreka [JOK
teme «CTpoeHue aroma. https://m.edsoo.ru/00ad9cb2
XuMHudecKas CBSI3b»
68 PezepBHblit ypok. O0o01IEHNE U | bubnuorexa [IOK
cUCTEMAaTHU3alys 3SHAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne [ara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Beero u3ydyeHnusi | odpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

! [Iepnoanueckas cucrtema 1 bubnuoreka [JOK
XUMHUYECKUX AemeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B

) W3MEHCHUH CBOMCTB | bubnuorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adb6b6
TEPBBIX TPEX MTEPUOJOB
Knaccuduxanus n

3 HOMEHKTATYPa 1 bubnuoreka [JOK

https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHX BEIECTB
Bunel xumnueckoil cBA3U U EuG 1OK
nonmoTeka

4 TUTBI KPUCTATUTUTYECKHUX 1

. https://m.edsoo.ru/00adbac6
pemeéTox
Kontponbnas padorta Nel no

5 teme «IloBTOpEeHHE 1 | |
yriayOJieHrne 3HaHUH OCHOBHBIX
pazzenoB Kypca 8§ Kiaccay




Krnaccudukanus XuMHIECKUX

bu6mmoreka [{OK

6 peaxkuuii o pa3auyHbIM
https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[Tonsatne o ckopoctn

7 XUMHUYECKON PEaKLIUH. bubnuorexa [JOK
IToHsTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
FE€TEPOTEHHBIX PEAKIUSIX
IloHsTHE O XUMHUYECKOM
paBHOBecuu. DaKTOPHI,

g BJIMSIFOIIME HA CKOPOCTh bubnuorexa [JOK
XUMHUYECKON PEaKlny 1 https://m.edsoo.ru/00adc28c
MOJIO)KEHNE XUMHYECKOTO
paBHOBECHS

9 OKHCIUTETHHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOI

10 nucconmanyyi. CUIIbHEIE U bubnmorexa [IOK

https://m.edsoo.ru/00adcd68
cia0ble AIIEKTPOJIUTHI

11 HoHHbIe ypaBHEHUSI peaKuil bubnnorexa [IOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT
2 1 OCHOBAHHUU B CBETE bubmuoreka [JOK

MIpe/ICTaBICHUI 00
ANEKTPOJUTUYECKOU

https://m.edsoo.ru/00add5d8




JUCcCcolalnunu

XHUMHUYECKUE CBOMCTBA COJIEH
B CBETE IPEJICTaBICHUN 00

bu6mmoreka [{OK

13
BIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIUCCOIUAIIAMN
. bubnuorexa [JOK
14 [TonsiTue o ruapon3e coJien
https://m.edsoo.ru/00add9d4
1 O06o06meHne u bu6moreka [IOK
CHCTEMaTH3allHs 3HAHHUI https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
bu6moreka [IOK
16 «Pemenne
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIBHBIX 33724
KonTtponbras padoTta Ne2 o
17 TeMe «INEKTPOTUTUYECKAS bubnuoreka [JOK
IUCCOLMAIMI. XUMHUYECKUE https://m.edsoo.ru/00addecO
pEaKIUH B PaCTBOPAX»
OO6mras xapakTepucTuKa
R P P bu6mmoreka [JOK
18 rajoreHoB. XUMHYECKHE
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha MPUMEPE XJI0opa
XnopoBoaopoa. ComnsanHas
19 KHCIIOTa, XUMUYECKHUE bubmuoreka [{OK
CBOWCTBA, MTOJIyYECHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTudeckas pabora Ne 2 mo bubnuoreka [JOK




teMe «llonyduenue cosssHOM
KHUCIIOTBI, U3y4EHHE €€
CBONCTB»

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

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH

bubmmoreka [JOK

21 OJIMH U3 PEearcHToB JIaH B https://m.edsoo.ru/00ade488
M30BITKE

2 OO6mras xapakTepucTuKa bubnuotexa [JOK
aneMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(pUKALIUN

” cepnl. HaxoxaeHue cepol 1 e€ bubnuotexa [JOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo0pO, CTPOCHHE, BuGmiorexa LOK

24 (br3UYEeCKre U XUMHUYECKUE

. https://m.edsoo.ru/00ade802

CBOMCTBA
Oxcuppl cepbl. CepHas

)5 KHCJIOTa, GU3UYECKUE U bubnuoreka [JOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUUYECKUE PEAKIUH,

26 JIeXKaIUe B OCHOBE bubmuoreka [{OK

MPOMBIIIJIEHHOTO CII0c00a
MOJTy9eHHS CEPHON KHCIOTHI.

https://m.edsoo.ru/00adec8a




XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroLEen CpeJibl
COEJIMHEHUSIMU CEPbI

Briuucienne MmaccoBoi 101U

bubmmoreka [{OK

27
BBIXOJIa IIPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO01as XxapakTeprucTUKa
a1eMeHTOB VA-rpynmsl. A30T, Bu6 110K
nonmmoTexa
28 PACTPOCTPAHCHHE B HPHPOAE, https://m.edsoo.ru/00adeea6
(br3UYeCKre U XUMHUYECKUE T '
CBOMCTBA
AmMuak, ero usnyeckue u BuG 1OK
nonrorTeka
29 XUMUYECKHE CBOWCTBA,
’ https://m.edso0.ru/00adf004
MOJIy4eHUE U IPUMEHEHUE
[Tpaktrueckas padota Ne 3 o Eu 10K
nonrorTeka
30 reme «dlonynerne avniaka, https://m.edsoo.ru/00adf180
U3y4YEHUE €r0 CBOMCTBY T '
A3OTHas KUCI0TA, €€ EuG 1OK
nonrorTeka
31 WU3UYECKUE U XUMUYECKUE
¢ . https://m.edsoo.ru/00adf306
CBOMCTBA
Hcnonp3oBaHne HUTPATOB U
COJIE AMMOHHSI B KAUECTBE Eu 110K
. nonroreka
32 MUHEPAJIbHBIX YIOOPEHHIA.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/00adf518




COCAMHCHUAMU a30Ta

dochop. Oxcun dpocdopa (V)
u pochopHas Kucnora,

bu6mmoreka [{OK

33
(uznyeckue 1 XuMU4YeCcKHue https://m.edsoo.ru/00adf68a
CBOMCTBA, MTOJy4CHUE
Wcnonb3oBanue pocdaTtos B
34 Ka4yeCTBE MUHEPAIBbHBIX bubnuorexa [JOK
ynoOpeHuit. 3arps3HeHNe https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
VYriepoa, pacopocTpaHeHue B
POZ, pacpoctp Bu6mmorexa 1[OK
35 npupojie, Gu3nIecKue u
. https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOWCTBA
Okcupsl yriaeponaa, ux
(buznueckue U XuMu4ecKue
. bu6moreka [IOK
36 CBOMCTBA. DKOJOTMYECKHE
https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C
okcusiom yriepona (IV)
N bubnuoreka [JOK
37 YroapHasg KUcIoTa U €€ Cou 1
https://m.edsoo.ru/00ae006¢
[IpakTuueckas paborta Ne 4 o
teMe "llonydenue
bubmuoreka [{OK
38 YIJIEKHUCIIOTO rasa.

KagecTBeHHast peakuus Ha
kapOoHaT-uoH"

https://m.edsoo.ru/00ae027¢e




[lepBoHauanbHbIEC TOHATUSA 00

bu6mmoreka [{OK

39 OPraHUYECKUX BEIIECTBAX KaK
https://m.edsoo.ru/00ae054e
0 COEIMHEHUSIX yriepoa
. bubmmoreka [JOK
40 Kpemuuii u ero coeqmHeHus 3
https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5.
41 Pemrenne skcnnepruMeHTAIBHBIX bubnuorexa [JOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/00ae0bf2
HEMETaJUThl M X COSTUHCHUSD)
KonTponsnas pabora Ne3 no
. bubnuotexa [JOK
42 teme «BaxHueine
https://m.edsoo.ru/00ae0el8
HEMETAJUIbl U KX COCTUHECHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX AIEMEHTOB —
MeTauioB. MeTauinueckas
bu6mmoreka [JOK
43 CBSI3b U METAJIIMYECKas
. https://m.edsoo.ru/00ae103e
KpHUCTaJUIMYeCKas peiéTka.
®du3nyecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA
m METaJIJIOB. bubmuoreka [JOK
DNEKTPOXUMHUYECKUIN P https://m.edsoo.ru/00ael 156
HaIpsHKEHU METaJIOB
45 O61ue crnocoObl MOTy4YeHUS bubnmnoreka [JOK




MeTaioB. CIuiaBbl.
Brraucnenus o ypaBHEHUsIM
XUMUYECKUX PEAKLUH, ECIIH
OJIMH U3 PEareHTOB COJECPKUT

https://m.edsoo.ru/00ael 156

npuMecu
46 [TonsiTHe 0 KOppO3UN bubnuorexa [JOK
METAJJIOB https://m.edsoo.ru/00ae1278
47 IllenouHblie METAIITBI bubmorera [IOK
https://m.edsoo.ru/00ael14b2
43 OKcHIBI ¥ THIAPOKCHUIBI bubnuotexa [JOK
HaTpUA U KaJIUA https://m.edsoo.ru/00ae14b2
49 [[lenouHO3EMENBHBIE METAILIBI bubnuoreka [JOK
— KaJbIIMHA U MarHuHf https://m.edsoo.ru/00ael 5e8
50 Baxneiimmne coefuHEHAS bubnuorexa [JOK
KaJlbLUs https://m.edsoo.ru/00ael5e8
51 O06001eHne u
cHUcTeMaTH3allus 3HAHUI
57 JKEcTkoCcTh BOABI M CIOCOOBI bubnuoreka [JOK
e€ yCTpaHeHHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 mo
53 teme "JKECTKOCTH BOIBI U Eubmorexa HOK
. " https://m.edsoo.ru/00aelae8
METO/Ibl €€ yCTpaHEHUs
54 JNp—— bubmuoreka [JOK

https://m.edsoo.ru/00ael c64




55 AmdorepHbIe cBOICTBA bubnuorexa [JOK
OKCHJla YU TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI U COJIH bubnuotexa [JOK
xenes3a (II) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O6o0meHue u
CUCTEMaTH3aIus 3HAHUH
[IpakTnueckas padborta Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3a7a4 1o teme «BakHelniue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brrunciienust no ypaBHEHHUSIM
XUMHUUYECKUX PEaKINH, eCclu
OJIMH U3 PEarcHTOB JIaH B
60 M30BITKE WIIA COACPKUT Eubmorexa HOK
https://m.edsoo.ru/00ael 750
npumecu. Boruucienus
MAacCOBOM JI0JIM BBIXO/Ia
MPOAYKTA pEaKkLnU
61 O060011IEHNE U
cHucTeMaTH3allusl 3HaHUI
KontponbHas padoTta Ne4 o
62 Teme «BaxHeine MeTauibl U

nX COCIUHCHU




BemecrBa u matepuainsl B

63 MOBCETHEBHON KU3HU 1 bubmorexa HOK
https://m.edsoo.ru/00ae3f50
YeJl0oBeKa
64 XUMHYECKOe 3arpsi3HeHNe | bubnuorexa [JOK
OKpYXKAIOILIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn | bubnuorexa [JOK
9KOJIOTUUYECKUX TTPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE 1 bubnuoreka [JOK
W CUCTEMaTH3alus 3HAaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6001IeHNE 1 bubnuoreka [JOK
U CUCTEMAaTHU3alis 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBubrIit ypok. O600meHNE | bubnuoreka [JOK
M CUCTEMAaTH3aIlis 3HaHU! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM

OBPA3OBATEJILHOU MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHON IPOrpaMMbl OCHOBHOI'O
0011ero o0pa3oBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

paCKpI)IBaTB CMBICJI OCHOBHBIX XUMHNUYCCKHUX HOHﬂTHﬁZ aToM,
MOJICKYJTa, XHMHYECKHU DJIEMEHT, IMPOCTOC BEIIECTBO,
CJIO’)KHOE BEIIECTBO, CMECh (OJTHOPOJHAS W HEOIHOPOJIHAS),
BAJICHTHOCTh, OTHOCHTEJbHAs aTOMHAs W MOJICKYJspHAas
Macca, KOJHMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBas J0JiI XHMHYECKOrO »JJIEMEHTa B COEIMHEHHH,
MOJIAPHBIA 00BEM, XMMHYECKas peakius, Kiaccuukarus
peakIui: peakuuh COCJAMHCHHUS, PEaKIUU Pa3JI0KCHHUS,
peakiuu  3aMeEIICHHs, peaknuu oOMeHa, JK30- |
SHJIOTEPMHUCCKHAE pEaKIUU, TEIUIOBOM 3(P(eKT peakiuH,
pacTBOp,  MaccoBas  JoJs  BemiecTBa  (IPOICHTHAS

KOHIIEHTpAILIUs1) B pacTBOpE

1.2

HIUIIOCTpUPOBATh  B3aMMOCBA3b  OCHOBHBIX  XHMMHUUYCCKUX
MOHSITHU U IPHUMCHATDb OTU IIOHATHS IIPU OIIMCAHHWH BCIICCTB

U UX MIPEeBpaLCHHHI

1.3

HCIIOJIb30BaTh XUMHYCCKYIO CHUMBOJIUKY IUIA COCTAaBJICHUA

(hopMyI BEeUIECTB ¥ YPAaBHEHUI XUMHUYECKUX PEaKIIUii

1.4

pPacKpbIBaTb CMBICII 3aKOHOB COXpPAHCHHUA MACChbl BCHICCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJISAPHOTIO Y4YCHH,

3aKOHa ABora;[po




1.5

OonpCAC/IAATL BAJICHTHOCTb A4TOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KIaccu(UIUpoBaTh XHUMHYECKHE peakuuud (1Mo 4YuCly |

COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY

s dekry)

1.7

BBIUHCIISITh OTHOCHUTENIBHYIO MOJIEKYJIIPHYI0O W MOJIAPHYIO

MacCChI BEOIECTB

1.8

BBIUUCIIAAIT MACCOBYIO JOJIO XHUMHYECKOI'O DJJICEMCHTa I10

dhopmyrne coenuHeHHS,

1.9

BBIYUCIIAATh MAaCCOBYIO JOJIFO BEIICCTBA B paCTBOPE

1.10

MPUMEHSTh E€CTECTBEHHOHAYYHBIE METOAbl TO3HAHHUS —
HaONIOZICHUE, W3MEpPEHUe, MOJCIUPOBAHUE, HKCIIEPUMEHT

(peanbHBIN U MBICIICHHBIN )

I[To teme: «Baxkneilmue MNpencTaBUTENM HEOPraHUYECKUX

BEILIECTBY

2.1

PaCKpEIBATh CMBICTI OCHOBHBIX XUMHWYCCKHUX TTOHSITUM: OKCHI,

KHCIJIOTa, OCHOBAHHE, COJIb

2.2

ONpCACIIATh NMPUHATICKHOCTh BCHICCTB K OHpe,Z[CJ'IéHHOMy

KJIacCy coelMHeHu# 1o popmynam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTI) HCOPraHN4YCCKHE BCIICCTBA

24

XapaKTepu30BaTh (OMUCKHIBATh) 00IIMEe XMMHYECKUE CBOWCTBA
BEUIECTB PAa3IMYHBIX KJIACCOB, TMOATBEpXkAas OIHCAHUE
pUMepaMy MOJICKYJISIPHBIX ypaBHEHUN COOTBETCTBYIOIIHUX

XUMHNYCCKHX peaKHI/Iﬁ

2.5

IIPpOrHO3HUPOBATb CBOIicTBa BCIICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O cocCTaBa, BO3MOXHOCTH IMPOTCKAaHUA

XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIOBUAX

2.6

CJICAOBATh IIpaBUJIaM IIOJIb30BaHUS XUMHYECKOMN HOCYHOﬁ n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaKXKeE IpaBujiaM
O6paH.leHI/I$I C BCHIECCTBAMU B COOTBECTCTBUHU C UMHCTPYKIUAMU

110 BBITIOJIHCHHIO J'Ia60paTOpHLIX XUMHUUYCCKHUX OIIBITOB II0




MOJIy4EHHI0O U COOMPaHUI0  Ta3000pa3HBIX  BEUIECTB
(Bomoposa M KHCIOPOJa), MPUTOTOBJICHUIO PAaCTBOPOB C
ONpENEIEHHON MAacCOBOM JI0JIEH PacTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh W HNPOBOJUTH XMMHUUCCKHUEC DKCIICPUMCHTHI I10
pacro3HaBaHUIO PAaCTBOPOB IIIEJIOUEH M KUCIIOT C IMOMOIIbIO

WHIUKATOpoB (Jlakmyc, ¢eHoadTanens, METWIOpaHX H

Apyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOMN pEeaKIINU

I[Io Teme: «llepuonnuecknit 3akoH u llepuonnueckas
cucteMa xuMmuueckux oamemeHToB JI. WM. Menpaeneena.
Crpoenne atomMoB. XuMHUYecKass CBA3b. OKHUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUH)

3.1

PaCKpBIBATh CMBICII OCHOBHBIX XUMHUUYCCKHUX HOHSITHH: AO0po
aToma, OJEKTPOHHBIM CJOW aroMa, aTOMHasi OpOUTab,
paauyc aTomMa, XMMHUYECKas CBs3b, MOJISIPHAS W HEMOJISIpHAS
KOBQJICHTHAs  CBSI3b, OJEKTPOOTPHUIATEIHLHOCTh, HOHHAS

CBsI3b, HOH, KATHOH, aHNOH, CTCIICHb OKHCJICHHUA

32

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONKCHIBATh M  XapaKTepu30BaTh TaOIWYHYI0  (opmy
[lepronyeckoii  CUCTEMBI ~ XMMHUYECKHX  AJIEMEHTOB:
pa3nuyath TOHSATUS «IJIaBHash mnoarpynma (Arpymma)» u
«mmoboyunas noarpymma (brpymma)», «Mamsie» U «OO0JIbIINE)

ICpUOaAbl
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packpeiBaTh  cMbicn  Ilepumoamueckoro  3akona  JI.H.
MeneneeBa: 1€MOHCTPUPOBATh MIOHUMAHHUE MIEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XHMHMYECKHUX JJIEMEHTOB OT MX

nojoxxeHus B Ilepuoanueckon cucreme

3.5

COOTHOCHUTD O603H3.‘-ICHI/IH, KOTOpPBIC HMCIOTCA B Ta6n1/1ue
((HepI/IO,Z[I/I‘{eCKaSI CuCTeéMa XHUMHUYCCKHUX OJIICMCHTOB I[I/I
MeHaeneeBa» C YHCIOBBIMHU XapaKTECpUCTUKaMU CTPOCHUSA

aTOMOB XHMHYCCKHUX JJICMCHTOB (COCTaB H 3apdana  daapa,




o0mee 4YHCIO OJICKTPOHOB M  paclpesiesieHne X 0

JJIEKTPOHHBIM CJIO0SIM)

3.6

ONpCAC/IAATL CTCIICHb OKHCJICHHA 3JICMCHTOB B 6I/IHapHI)IX

COCAUMHCHUAX

3.7

OTPEIENATh BUJl XUMUUYECKOH CBSA3H (KOBaJIEHTHAsI U MIOHHAs)

B HCOPraHMYCCKHUX COCANMHCHUAX

9 KJIACC

Kox
NnpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThHI 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHON IPOrpaMMbl OCHOBHOI'O
0011ero 00pa3oBaHus

1

ITo Teme: «BelecTBo U XUMUYECKask PEAKIIUS»

1.1

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHIL:
pacTBOp, IEKTPOIUTHI, HEAIEKTPOIIHUTHI, JICKTPOTUTHYCCKAS
JIMCCOIMAIINS, PEaKIUW HOHHOTO OOMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTuMble H HEOOpaTHUMbIC
peaKkiuM,  OKHCIUTEIbHOBOCCTAHOBUTEILHBIC  PEaKIUH,
OKHCITUTEIT, BOCCTaHOBHTEJIb, OKHCIICHHE "
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XUMHUYECKAs
CBSI3b (kKoBaJIeHTHasI, WOHHAs, MeTaJuTn4IecKas),
KPHUCTAJTMYECKasl PElI€TKa, CIIaBbl, CKOPOCTh XHUMHYECKOU

p€aKkuuun

1.2

HIUIIOCTpUPOBATh  B3aMMOCBA3b  OCHOBHBLIX XHMHUYCCKUX
MOHSITHU U INPHUMCHATDb 3TU IIOHATHSA IIPU OIIMCAHHWH BCIICCTB

U UX MIPEeBpaLCHHHI

1.3

COCTAaBJISITh YPAaBHEHHUS DIIEKTPOJUTUYECKOW JIHCCOLUALUU
KHUCJIOT, IIEJI0YEH U COJIEM, TOJIHBIE M COKpallEHHbBIC

ypaBHEHHUs peakluii HOHHOTO OOMeHa

1.4

pacKpbIBaTh CYHIHOCTb OKHUCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX

peaKLII/Iﬁ oCpeACTBOM COCTABJICHUS 3JICKTPOHHOI'O Oamanca




3TUX PEaKLUI

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKON PEaKLIUH

Ilo Temam: «Hemertaiuipl U ux coeauHeHus» U «MeTtayuibl U

HNX COCIUHCHU

2.1

XapakTepu30BaTh (OMUCHIBATh) OOIIME W crenupuIecKue
XMMHUYECKHE CBOMCTBA TMPOCTBIX U CIOXKHBIX BEIIECTB,
MOATBEPK/as OMNHMCAHME NpPUMEpPaMU MOJIEKYJISPHBIX H
MOHHBIX  YPaBHEHMH  COOTBETCTBYIOUIMX  XUMHYECKHX

peakuui

2.2

COCTaBJISITh ~ YPaBHEHUS  pEaKUMil,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHWE TE€HETHYECKOW CBSI3U MEXKIY BEIIECTBAMU

PAa3IMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOIiCTBa BC€IIECTB B 3aBHCUMOCTHU OT HX
CTPOCHHA, BO3MOXHOCTH IIPOTCKaHUA XUMHNYCCKHUX

MIPEeBPALLEHUH B Pa3INYHBIX YCIOBUSAX
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CJIEZIOBATh TPaBHJIAM IOJIb30BAHUS XUMHUYECKOH MOCYI0i U
nabopaTopHBIM  00OpYyJAOBaHWEM, a TaKXKe TMpaBHIIaM
oOpalieHns ¢ BEMIeCTBAMHU B COOTBETCTBHH C WHCTPYKIIUSIMHU
10 BBIMOJIHEHHIO JAa0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUIO M COOMPaHMIO Ta3000pa3HbBIX BEIIECTB (aMMHUaKa

U YTJIEKHUCIIOTO Ta3a)

2.5

IPOBOJMTh PCAKIUH, IOATBEPXKIAIOMINE KAYCCTBCHHBIN
COCTaB pa3JIMYHBIX BEIICCTB: PACIIO3HABATH OMBITHBIM ITyTEM
xjopua-, Opomma, uomua, kapOoHar, d¢ocdaT, CHIMKAT,
cynbdar, THIPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBI
U3YyYCHHBIX  METAJUIOB, TMPUCYTCTBYIOIIME B  BOJHBIX

pacTBOpPAX HCOPraHNYICCKUX BCUICCTB

ITo Teme: «XuMHS U OKpYXKaroIIas cpenar»

3.1

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

NNPpHUMCHSTH OCHOBHBIC oncpannun MBICTIUTEIIBHON




NEeSITeIbHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, 000OIIeHHE,
cucreMarmu3anuro, BBIAABJICHHUC HpI/ILII/IHHO-CJ'ICIICTBCHHBIX
CB?I3GI>'I — JId I/I3y‘~I€HI/I$I CBOI\/JICTB BCIICCTB U XMUMHUYCCKUX
peaKuHﬁ; eCTCCTBeHHOHay‘-IHI)Ie METO bl IIO3HAHUA —
HAOTIO/ICHHE, HM3MEpPEHHE, MOJCIUPOBAHUE, ASKCICPUMEHT

(peanbHBIN U MBICIICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHaLIaJ'II)HI)Ie XUMHNUYCCKHUE ITOHATUA

1.1

[Ipenmer xumun. Pons XuMHUM B KU3HU 4YeJOBEKa. XUMHUS B CHCTEME
Hayk. Tena u BemecTBa. du3nueckrue CBOMCTBA BeUIeCTB. ArperaTHoe

COCTOSAHHE BECIICCTB

1.2

ITonsarue o METOJaX ITO3HAHUA B XUMHU. Yucteie BEIIECCTBA U CMCCH.

Crioco0sI pazneneHus cMmecen

1.3

AToMBI U MOJICKYJIBI. Xumunueckue dj1eMeHThl. CHMBOJIBI XUMHUYSCKUX
OJICMCHTOB. HpOCTBIe n CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.TIHpHOG

yueHue

1.4

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTenbHasi MOJEKy/sipHas Macca. MaccoBasi 0Jii XUMHYECKOTO

9JICMCHTAa B COCAMHCHNU

1.5

KonunuectBo BemectBa. Mosb. MomsipHas Macca.  B3aumocssizb
KOJIMYECTBA, MACChI M YMCJIAa CTPYKTYPHBIX CAMHHI] BemlecTBa. PacuéTsl

o popmysiaM XMMHUYECKUX COCTUHEHHIA

1.6

Ou3nyecKue M XUMHUYECKHE SBJICHUA. XHUMHUYECKas peakuus u eé
OpU3HaKUW. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHMHUYECKHE
ypaBHeHus. Kraccudukanus XUMHUECKUX peakiuil (coearHeHus,

pa3oKEeHUs, 3aMeIeHUs, OOMEHA)

1.7

XVWMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCYyIOH, ¢
npaBuiaMu paboTbl B JabopaTopuM M TNpuEMaMu OOpalieHus ¢
71a00paTOpPHBIM 000pYIOBaHUEM, U3yYEHHE U ONUCaHHe (PU3MUYECKHX
CBOMCTB  0Opa3lloB  HEOPraHMYECKMX  BElIeCTB,  HaOIro/eHHe

(I)I/ISI/ILIGCKI/IX (HJ'IaBJ'IeHI/Ie BOCKa, TagdHUC JibJAd, pACTUpPAHUC CaxXxapa B




CTYIIKE, KWUIIEHHE W KOHJEHCAlus BOJAbI) U XUMMUECKUX (ropeHue
CBEYM, IPOKAJMBAHUE MEIHOW MPOBOJIOKH, B3aHMMOJEHCTBHE Mena C
KUCJIOTOM) SIBJIEHU, HAOJIIOJICHUE U ONMCAHUE MPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEaKIuil (pas3yiokKeHUE caxapa, B3auMOJCHCTBHE CEPHOM
KHUCIIOTHI C XJIOpHAOM Oapusi, pasnokeHue ruapokcuna meau(ll) mpu
HarpeBaHuM, B3auMoOJIeNicTBUE keneza ¢ pactBopoMm cosu Mmeau(ll),
M3y4eHue CrocoOOB pa3felieHus cMmecel (C TMOMOIIbI0 MarHuTa,
¢unbTpOBaHUE, BBINApUBAaHUE, JAUCTWUIALUA, Xpomarorpadus),
MIPOBEJIEHUE OYMCTKHU MOBAPEHHOW COIM, HaOJIOJIEHHWE M OINHCaHUE
pe3ylbTaTOB  MPOBEJACHHS  OMNbITa, WUIIOCTPUPYIOLIETO  3aKOH

COXPAHEHHUS MacChl, CO3aHNE MOJIEIed MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxwueiive npeacTaBUTeNIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopom — sneMeHT u
MpOCTOE BemecTBo. HaxoxkaeHne kuciaopoaa B Mpupoje, hU3ndecKue
U XUMUYECKHE CBOMCTBa (peakiuu ropeHus). Oxcunbl. [Ipumenenue
kuciopona. CrocoObl TOJNydeHHs] KHCIOpoJa B Jjaboparopuu W
npoMbinuieHHOCTH. KpyroBopotr kucimopoma B mnpupone. O30H —

AITOTPOTHASL MOAU(PHUKAIIUS KUCIOPOIa

2.2

TennoBoit  3hdEeKT XUMUYECKOW  peakmud, TEePMOXUMHYECCKUE
yYpaBHEHUs, K30- U SHIOTEPMHUYECKHE peaklHuu. TOIUIMBO: yroib U
MeTaH. 3arps3HeHHe BO3/yXa, YCWIEHHE MapHUKOBOro 3ddekra,

Paspymi€HUE 0O30HOBOI'0 CJI0A

2.3

Bonopon — snmemeHT W mpocroe BemiecTBO. HaxokneHwe Boaopoaa B
npupojie, GU3NIECKUE U XUMHUYECKUE CBOMCTBA, NMPUMEHEHHE, CITOCOOBI

noJstyyenus. Kucnotsl u conm
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MousipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHHSIM

2.5

dusnyeckue CcBOWCTBA BOAbL. Boma kak pactBoputenb. PacTBOpEL.
Hacsliennbsie 1 HEHACHILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB
B BoJie. MaccoBas 0J1s BELIECTBA B pacTBOpPE. XUMUUYECKUE CBOWCTBA
BOJbl. OcHOBaHUs. Poib pacTBOpPOB B MPUPOJIE U B KU3HHU YEIIOBEKA.

KpyrosopoT Boapl B pupoje. 3arpsisHeHUe NpUpoIHbIX Boa. OxpaHa




1 O4YUCTKaA MMPUPOJHBIX BOJ

2.6

Knaccudukarus HEOPTaHUYECKUX COCIMHECHU . Oxkcuppl.
Krnaccudukaius oKCHIIOB: cojeoOpasyroniiue (OCHOBHBIC, KUCIOTHBIC,
ampoTepHbIe) W HecojeoOpasyromue. HoMeHkIaTypa OKCHIOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomydeHue okcuaoB

2.7

OcHoBanus. Knaccudukaius ocHOBaHMI: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. DU3MUECKUE U XHUMUYECKHUE

CBOMCTBA OCHOBaHUU. [lorydeHne ocHOBaHMM

2.8

Kucnote.  Knaccudpukanmss  xkuciaor. HomeHkiatypa — KHCIOT.
dusnyeckue W XUMHYECKHE CBOMCTBA KHUCIOT. PAn axkTHBHOCTH

MetaiuioB H.H. bekerosa. [lonyduenue kuciaor

2.9

Comu. Homenknarypa coseil. Ou3nueckue M XMMHUYECKUE CBOMCTBA

conei. [lonyyenue comnen

2.10

I'enetmueckas CBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ

2.11

XUMHUYECKUH SKCTIEPUMEHT: KaueCTBEHHOE OTPECIICHUE COJIEepP KaHus
KHCJIOpOJIa B BO3MyXe, TMOJIyueHHE, COOHMpaHHe, paclo3HaBaHUE U
M3y4YeHHEe CBOMCTB KHUCIOPOa, HAOIIOIEHNE B3aUMO/ICHCTBUS BEIICCTB
C KHUCJIOPOJIOM U YCJIOBHUS BO3SHUKHOBEHHS W TPEKPAIICHUS TOPECHHS
(moskapa), O3HAKOMJICHHE C O0Opas3llaMHd OKCHIOB M OIMCAaHUE UX
CBOMCTB, MOJydYeHHE, COOMpaHUe, Paclio3HABAHHE M U3YYCHHE CBOWCTB
BOJIopoja (TOpeHue), B3auMoieicTBHE BoAopoaa ¢ okcuaoM meau(1l)
(BO3MOXXHO  HCIIOJB30BAaHWE  BHJICOMATECpPUAOB),  HAOJIOJCHHE
00pa3loB  BEIIECTB  KOJIMYECTBOM 1  MOIb,  HCCIEAOBaHHUE
0COOEHHOCTEH pPacTBOPEHUS BEIICCTB C PAa3IMYHON PACTBOPHUMOCTHIO,
NPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOW  JoJiei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeETaJIaMU
(Hatpuem u KaJIbI[UEM) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), OMpeAeNCHHEe PAcCTBOPOB KUCIOT M IMIeNouYel ¢
MOMOIIBI0 MHJMKATOPOB, HCCIEAOBaHHWE OOpPa3IOB HEOPTaHHMUECKUX
BEIIECTB Pa3NUYHBIX KIACCOB, HAOMIOACHHE W3MEHEHHSI OKPaCKU

WHIAUKAaTOPOB B  pacCTBOpax KHUCIOT U H.ICJ'IO‘ICIZ, HN3Y4YCHHC




B3aumojieiictBus okcuaa meau(ll) ¢ pacTBopoM CepHOM KHCIOTHI,
KHCIIOT C METaulaMM, PpPEaKUud HEUTpanu3aluM, IOJIy4CHHE
HEPAaCTBOPUMbBIX OCHOBAHUM, BBITECHEHUE OJHOI0 METallla JPYTUM U3
pacTBOpa COJM, PpEIIEHUE OKCIEPUMEHTAIbHBIX 3aJad 10 TeMe

«BaxkHenmue Kiacchl HEOPraHMYECKUX COEAUHEHUI

[Tepuonnueckuii 3akoH u [lepuoandeckas cucTeMa XUMHYECKHAX
anemenToB JI.1. MenneneeBa. CtpoeHue aTOMOB. XUMHUYECKAas CBA3b.

OKHCIIUTEITBHO-BOCCTAHOBUTEIILHBIE pC€aKknuun

3.1

[lepBpie MONBITKM KiIacCU(UKALUKA XUMHUECKUX 3J1eMeHTOB. [loHsaTHe
O Tpynmax CXOJHBIX 3JIEMEHTOB (ILENOYHbIE U IIEI0YHO3EMENbHBIE
MeTaJlJIbl, TaJIOTE€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT

aMm(doTepHbIe OKCHJIBI U THUIPOKCHUIBI
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ITepuonnueckuii  3akoH. Ilepuomuueckass cucreMa XUMHYECKHUX
3JIEMEHTOB J.N. Menneneesa. Koportkoneprnoanas "
JuinHHONepuoaHass (opmbl Ilepuoanyeckoil cUCTEMBI XMUMHUYECKUX
anementoB .M. MenpneneeBa. Ilepuonbr u rpynnel. Dusznueckuii

CMBICTT TIOPSAKOBOTO HOMEpa, HOMEPOB MEPHOa U TPYIIILI JIeMEHTa

3.3

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M30Tombl. DIEKTpOHBI.
CtpoeHune 3JeKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHYECKHX
3JIEMEHTOB [Tepuonueckoit CUCTEMBI J.HN. Meuneneesa.
XapakTepucTUKa XHMHUYECKOTO DJIEMEHTa II0 €ro IOJOXXCHHUIO B

[Tepuonnueckoit cucreme JI.1. Menneneera
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3aKOHOMepHOCTI/I HN3MCHCHUA paaunyca aTOMOB XHUMHYCCKHUX
QJIEMCHTOB, MCTAINIMYCCKHUX M1 HCEMCTAJNIMYCCKUX CBOWCTB 11O rpyiimam
H IICpUOaaM. 3HaueHHUE HepI/IO,I[I/I‘leCKOFO 3aKOHa H Hepnozu/meCKoﬁ
CUCTCMbl XMMHUYCCKHUX DJICMCHTOB IJId PAa3BUTHA HAYKH U IIPAKTHUKU.

J.1. MenpeneeB — yu€HbIN U TpaKJaHUH

3.5

Xumudeckas cBs3b. KoBajeHTHas (HOH}IpHa}I 151 HeHOJ'ISIpHaSI) CBA3b.

9J'IeKTpOOTpI/IL[aTeJ'ILHOCTB XHMHUYECKHUX dJIeMeHTOB. MloHHas CBA3b

3.6

Crenenbs oxuciaeHHs. OKHCIUTEIHFHOBOCCTAHOBUTECIBHEIC pCaKknuu.

Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. Oxucnurenu )51




BOCCTaHOBUTCIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: U3y4€HHE 00pa3lloB BEILIECTB METAJIIOB U
HEMETAJUIOB, B3aWMOJCHCTBHE THMAPOKCHIA LHMHKAa C PACTBOPAMM
KHCIIOT W IIEJI0YeH, IPOBEACHUE OINBITOB, HWUIIOCTPUPYIOIIUX
OpPUMEpPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui (TopeHue,

peaKIMy pa3IoKEHUs, COCTUHEHUS)

9 KUIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

BenectBo n xummnyeckas peakuus. [loBropenue

1.1

ITepuonnueckuii  3akoH. Ilepmoagmyeckass cucTeMa XHUMHUYECKHX
anementoB J[.U. MenzaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB XMMHYECKUX JIEMEHTOB NEPBBIX TPEX MEPHOJOB,
KaJlisl, KaldbUUs U HUX COCAVHEHUN B COOTBETCTBUHU C IOJIOKEHHUEM

3neMeHTOB B [lepronyueckoil cucteMe U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BEIllECTBA: BUJEI XUMHUYECKOU CBSI3U. Tunel
KPUCTAJUTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAUIMYECKOM  peméTKM W BHJA  XUMHUYECKOH  CBS3H.
Knaccudukanus w  HOMEHKJIaTypa  HEOPraHMYECKUX  BEIIECTB
(MexayHapoIHas W TpUBHaIbHAs). XUMHYECKHE CBOWCTBA BEINECTB,
OTHOCSIIHUXCS K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCIMHCHHMH,

TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XUMUYECKUX PEaKUil MO pa3IUYHbIM MpU3HAKaM (TI0
YHUCIy U COCTaBY yYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
3bdekTy, MO0 HU3MEHEHHIO CTeNeHEHl OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB, MO0 OOpPaTHMMOCTH, MO Y4YacTHIO KaTaiau3aTopa). DK30- U
SHIOTEPMHUECKHE PEAKIIMU, TEPMOXUMHUYECKHE ypaBHEeHUs. [loHsTHE O

CKOPOCTH XHMHUYECKOH peakuumn

1.4

[Tousitue 00 O6paTI/IMI>IX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIHUAX.

IloHsiTHE O TOMOI€HHBIX U T CTCPOTCHHBIX PCAKIUAX. Ilonsatue o




XUMUYECKOM paBHOBecHU. DaKTOphl, BIUSIONINE HA CKOPOCTb

XUMHYECKOH PCAKIUHU U MMOJIOKCHUC XUMHUYCCKOTO pPaBHOBECUA

1.5

OKHCANTENBEHO-BOCCTAHOBUTEBHBIE PEAKLUU, 3JIEKTPOHHBIA OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHOMN peakiuu. CocTaBieHUE YpaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMM C  HCIOJIb30BAHUEM

MCTOJia SJICKTPOHHOT'O OanaHca

1.6

Teopust  SJEKTPOJIMTUYECKOW  JUCCOIMAIMHU.  DJIEKTPOJIUTHI U
HEINEKTPOoJIUThl. KaTnoHbI, aHHOHBI. MeXaHU3M IMCCOIMAIIMN BEIIECTB
C Pa3IMYHBIMU BUJAMU XUMHUYECKOH CBsi3H. CTENEeHb JMCCOLUAIINH.
CusnbHbIe U ca0ble AIeKTPOJUThI. Peakiiun noHHOTO 0OMeHa. Y cloBus
MPOTEKaHUsI PEaKIMii MOHHOTO OOMEHa, IMOJHBIE U COKpalIEHHBIC
HOHHBIE ypaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHHI U COJIEH B
CBETEC TMpEACTaBICHUH 00  DIEKTPOJUTHUYECKON  JAWCCOIMAIINH.

KauecTBenHbIe peakuyii Ha MOHBI. [loHsATHE O THAPOIU3E CONIei

1.7

XUMUYECKUT AKCIIEPUMEHT: 03HAKOMJICHUE c MOJIETISIMU
KPUCTATIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METaNIOB U
HeMeTauioB (rpadura © anmasa), CIOXKHBIX BEIIECTB (XJIOpUaa
HaTpHUsl); UCCIIEJOBaHNE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peaklnu
oT BO3JICHCTBUS pa3IMYHBIX bakTopoB; UCCIIeJIOBaHKE
AJIEKTPOIPOBOHOCTH PACTBOPOB BELIECTB, IpoIlecca JAUCCOLUAINH
KACJIOT,  mieJo4ed U cojeid  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB);  IMPOBEACHHUE  OMNBITOB,  WJUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHue
ocajlka,  BBIJEJIEHHME Trasza, oO0pa3oBaHHME  BOJbI);  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuit (ropenue, peakuu  pasioKeHus, COCTMHEHHS);
pacro3HaBaHHe HEOPTraHUYECKHX BEIECTB C MOMOIIbIO Ka4yeCTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCpUCTUKA T'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCJICHUA. CTpOCHI/Ie )51 (I)I/I3I/I‘IeCKI/Ie CBOICTBaA

MPOCTHIX BCIICCTB — T'AJIOT'CHOB. XHUMHUUYECKHE CBOIMCTBa Ha npumMepe




XJlopa (B3aUMOJIEHCTBUE C METaUlaM{, HEMETAJlJIaMH, IEJI0YaMu).
Xnopoogopos. CossiHasi KHCIIOTa, XHMUYECKHE CBOMCTBA, OJTy4YEHHE,
npuMeHeHue. [lelictBue xJjiopa M XJIOPOBOJOPOJA HA OPraHu3M

yelnoBeka. Baxxaeie XJIOPpUAbI U UX HAXOKACHUEC B IIPUPOAC

2.2

OO6mas xapakrtepuctuka s31aeMeHTOB VIA-rpynmel.  OcobeHHOCTH
CTpPOEHHUSl aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u
(¢u3nueckue CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHele MOAM(UKAIMM KHUCIOPOJAa U  Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOJIOPO, CTpOEHUE, PU3NUECKUE U XUMHYECKHE
cBoiictBa. OKCHIBI Cepbl KaK MPEICTaBUTENM KUCIOTHBIX OKCHIIOB.
CepHas kucioTa, (pU3MyecKkue W XUMUYECKHE CBOMCTBA (0OIIHE Kak
Mpe/ICTaBUTENsl Kjacca KHCIOT M croernuduueckue). XUMUYECKHE
peakiuu, Jexalnue B OCHOBE MPOMBIIIIEHHOTO Croco0a IMOITy4eHUs
cepHol KUCIOTHI. [Tpumenenune. Con CEpHON KUCIOTHI, KaY€CTBEHHAS
peaknus Ha cyiabdar-woH. Haxoxmenue cepbl U €€ coeauHEHUH B
npupoge.  XHUMHYECKOE  3arps3HEHHE  OKPYXalIeHd  cpeipbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa M

BOJIOEMOB), CITIOCOOBI €ro MPeA0TBPAICHUS

2.3

OO6mrass xapakTepucTHKa dyIeMeHTOB VA-rpynnbel. OcoOeHHOCTH
CTpPOEHHUSI aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHHUS. A30T,
pacnpocTpaHeHue B Mpupoje, (pu3ndeckhue M XUMUYECKUE CBOICTBA.
Kpyrosopor azora B mpupose. AMMHaK, ero Qu3uyeckue Hu
XMMHUYECKHE CBOMCTBA, MOJy4YeHue U npuMmeHenune. Colu aMMOHUS, X
¢u3znueckue M XMMHUYECKHE CBOIWCTBA, IpuMeHeHue. KadecTBeHHas
peakiusi Ha HOHBI aMMOHHMS. A30THas KHUCIOTa, €€ TOJIy4YeHHeE,
¢usznueckue M XUMHUYECKHE CBOMCTBa (00IIME KaK MpPeICTaBUTEINS
KJlacca KUCoT U crnenuduyeckue). Mcnonp30BaHuEe HUTPATOB U COJIEH
aMMOHHSI B KadyecTBe MHUHEpalIbHBIX yI0oOpeHuil. Xumudeckoe
3arpsi3HEHUE OKPYXKAIoIIeW Ccpelbl COSAWHEHUSMHU a30Ta (KUCIOTHBIE

HAO0XKIH, 3arpsA3HCHUC BO31yXa, IIOUBBI U BO,Z[OéMOB)
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®ocdop, amnorponHsle Moaudukanuu ¢ochopa, uznyeckue Hu

xumudeckue cpoiictBa. Oxcun ¢ochopa(V) u docdopHas kucnora,




¢u3nyeckue M XUMHYECKHE CBOWCTBa, mosiydeHue. Vcmosp3oBaHue

¢docdaroB B kKauecTBe MUHEPAILHBIX YI00peHUI

2.5

Oobmas xapakrtepuctuka s1aeMeHToB I[VA-rpynmel. OcobeHHOCTH
CTPOCHHS aTOMOB, XapaKTEpPHbIE CTENEHH OKHCICHHA. YTIEpoJ,
AUIOTPONHBIE  MOTU(HUKAIMHM,  PACIpPOCTpaHEHHE B  MPHPOJIE,
¢dbuzuyeckue W XUMHYECKHE CBoicTBa. AncopOmusa. KpyroBopor
yriepoga B mpupone. OKcuabl yriepojga, WX (QHU3UYECKHE W
XHUMUYECKHE CBOWCTBA, ACUCTBUE HA KUBBIE OPTaHU3MBI, TIOJYyYCHUE U
MpUMEHEHHe. JKOJIOTHYECKHEe TPOOIeMBl, CBS3aHHBIE C OKCHIOM
yraepoaa(IV); rumoresa riao0anbHOrO  MOTEIJICHUS — KIMMaTa,
MapHUKOBBINA 3(PPeKT. YTonbpHas KUCI0Ta U €€ Cou, uX GU3NYECKue U
XHUMUYECKHE CBOWCTBA, IOJIydeHHEe W TpuMeHeHHe. KauecTBeHHas
peakuusi Ha KapOoHar-voHBI. lcmonb3oBaHue kapOOHAaTOB B OBITY,

MCIUIHUHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO3SMCTBE

2.6

[lepBoHauanbHbIe TOHATHS OO0 OPTaHMYECKUX BEIIECTBAX KaK o
COCMHECHUSAX yriepona (MeTaH, 3TaH, JTWJICH, AalleTUJICH, 3TaHOI,
TJIMIIEPHUH, YKCYCHas KucloTa). X COCTaB M XMMHUYECKOE CTPOECHHE.
[TonsatTne o OWOJOTMYECKH BAXHBIX BEIIECTBAX: JKHUpPAX, OENKax,
YIJIeBOJIaX — M MX POJIM B KU3HM 4YeJloBeKa. MaTepuaabHOe €IUHCTBO

OpPraHu4€CKUX U HCOPTraHNICCKUX CO€,I[I/IHCHHI>'I

2.7

Kpemuuii, ero ¢usnyeckue W XHUMHUYCCKHE CBOMCTBA, MOJYYCHHE H
npumenenne.  CoenuHeHUss  KpeMHHs B mpupoje.  OOmime
npeactaBienus 00 oxcuae kpemMHusA(IV) ¥ KpeMHHEBOH KHCIIOTE.
Cunukatel, UX UCHOJIB30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH.
Baknerimiye CTpOUTEIbHBIC MaTepHaNbl: KepaMHUKa, CTEKIIO, I[EMCHT,
O0etoH, kene300eToH. IIpobiembl  G€30MMacHOTO  MCIOJIB30BAHUS

CTPOUTCIIbHBIX MATCPHUAJIOB B HOBCGHHCBHOﬁ KHN3HU

2.8

XHUMHUYECKUN OKCIICPUMCHT:. HU3YUCHUC O6p83].IOB HCOPIraHNYCCKUX
BCIICCTB, CBOICTB COJISIHOM KHCJIOTBI; MPOBCACHUC KAYCCTBCHHBIX
peaKLII/Iﬁ Ha XJIOPUA-UOHBI U Ha6J'IIOILeHI/Ie IMPU3HAKOB UX IPOTCKAHUS;
OIIBITBI, OTPAXKAIOIMINC (I)I/I3I/I"ICCKI/IC U XHMMHUYECKHE CBOMCTBA raJOr€HOB

U HUX COSIUHEHUM (BOSMO)KHO HCIIOJIb30BaHUC BI/I,Z[COMaTepI/IaJ'IOB);




O3HAKOMJICHHE C 00pa3namMu XJIOPUAOB (TAJIOTEHUIOB); 03HAKOMIICHHE
¢ oOpasuamu cepbl U €€ COCAUHEHUSMU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); HAOJIIOJCHHUE Tpoliecca OOyriMBaHUs caxapa IoJl
JNEUCTBUEM  KOHILICHTPUPOBAaHHOM  CEpHOM  KHCIIOTBHI, H3y4EHHUE
XUMHUYECKUX CBOMCTB pPa30aBICHHON CEPHOM KHCIIOTHI, MPOBEIACHHE
KaueCTBEHHOM peakiuu Ha cyiab(paT-uoH U HaONIOJeHUE MpHU3HaKa eé
MPOTEKAHMsSI; O3HAKOMJIEHME C (U3UYECKHMMH CBOICTBaMM a30Ta,
dochopa wu ux  coemuHEHHH ~ (BO3MOXHO  HCIIOJIb30BaHUE
BHJIEOMAaTepHrasoB), obpasnamMu a3oTHBIX U (OCHOPHBIX yIOOpEHUIt;
MoJIyueHue, cOOMpaHue, paclio3HaBaHue U U3y4eHHE CBONCTB aMMHUAKa;
MpOBe/IEHNE KaYeCTBEHHBIX peakluii Ha HOH aMMOHHMS U pochaT-uoH U
U3y4eHue MIPU3HAKOB ux MPOTEKaHus, B3alMO/IeIiCTBHE
KOHLIEHTPUPOBAHHOM  a30THOM KHUCIOTHI C MeIbl0  (BO3MOXHO
WCII0JIb30BaHNE BUJIEOMATEpPHUAIIOB); U3y4eHUe Moieneit
KpUCTAJUTMYECKUX  pemeéTrok  anMasza, rpadura,  QymiepeHa;
O03HAaKOMJIGHHE C TMPOILIECCOM aJCOPOIMH PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM TMPOTUBOTA3a; IOIyYEHUE,
coOupaHue, pacro3HaBaHUWE M M3y4EHHE CBOWCTB YTJIEKUCIIOrO Trasa;
MPOBE/ICHUE KAaUeCTBEHHBIX pPeaKlnii Ha KapOOHAT- U CHIIMKAT-UOHBI U
U3y4eHUE MPU3HAKOB MX MPOTEKaHMs; O3HAKOMJIEHHE C MPOAYKIUEH
CHWJIMKATHOM TNPOMBIIUIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4

1o TeMe «Baknennne HeMeTallIbl 1 UX COCIUHCHUA»

Merannsl 1 ux COCINHCHUA

3.1

061_]_[215{ XapaKTCPpUCTUKA XHMMHUYCCKHUX JJICMCHTOB — MCTAJUVIOB Ha
OCHOBAaHHNHM HX IIOJIOXKXCHHUS B HepnonnquKoﬁ CUCTEMEC XHMMHNUYCCKHX
JJICMCHTOB HI/I MenjgeneeBa u CTpOCHHA aTOMOB. CTpOGHI/Ie
MeTaajaoB. Mertannuyeckas CBS3b U METalandecKas KpUCTAJINYCCKAaA

peméTKa. DIEeKTPOXUMHUECKUN Psii HAIPSDKEHUH METAIIIOB

3.2

dusnueckue W XUMHUYECKHE cBoOiicTBa MeramioB. OOmiue crocoOsl
noJiyueHus: MeTtaysioB. [IoHsATHE O KOpPpO3MM METaJsIOB, OCHOBHBIE
cnocoObl  3amMThl HMX OT Koppo3uu. CmnaBsl (cTaib, YYTyH,

TIOpANIOMUHUHM, OpoH3a) W WX TNpUMEHEHHe B  OBITYy W




IMPOMBIINIJIICHHOCTH
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[llenounble Metaiuibl: monokeHue B [lepuonnueckodt  cucreme
xuMuueckux snemeHToB .M. MenpaeneeBa; CTpoeHHE HX aTOMOB;
HaxoXJeHue B mpupoje. Pusmyeckue M XUMHUYECKUE CBOMCTBa (Ha
npuMmepe Hatpus U Kanus). OKCuabl M THAPOKCHIbI HATPUS U Kalusl.

[IprumeHeHne meT0YHbIX METAIIOB U UX COCTMHEHU N
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IllenoyHo3eMeNbHbIE METAJJIBI MarHuii W KaJdblMH: TMOJIOXKEHHUE B
[Iepnognueckoit cucreMe xumudeckux emeHnTos /.M. Menneneesa;
CTPOEHHE MX AaTOMOB; HaxoXAeHWe B mnpupoae. DUNYECKHE U
XMMHUYECKHE CBOMCTBA MarHusg M Kanbliud. BakHelmmue coequHeHUs
Kanblus (OKCHA, THAPOKCHI, coJin). JKECTKOCTh BOJBI M CIIOCOOBI €&

YCTpaHECHHS

3.5

AmoMuHMil: mosokeHue B llepumommdeckol cHCTEME XMMHMYECKUX
anemeHToB .M. MeHieneeBa; CTpoeHUE aToMa; HAXOXKACHUE B MPUPOJIE.
dusnveckne W XUMHUYECKHE CBOWMCTBA aMIOMHUHHS. AMMOTEpHBIC

CBOMCTBA OKCHJIA ¥ THAPOKCH 1A ATFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuogumyeckoid cHUCTEME XUMHUYECKUX
anementoB J[.MI. MeHneneeBa; CTpoeHHME aToMma; HaXOXKICHHE B
npupone. dPuznueckue W XUMUYECKHE CBOMcCTBa keneza. OKCHIBI,
ruapokcuabl U conu skene3a(ll) u xenesa(Ill), ux cocras, cBoicTBa U

IMOJIYYCHUEC

3.7

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMHi METaJUIOB U
CIUIAaBOB, WX (U3UYECKUMHU CBOWCTBAMHU; HU3YyUCHHE pPE3yJbTaTOB
KOPPO3HH METAUIOB (BO3MOKHO HMCIOJIb30BAHUE BHJICOMATEPUATIOB),
0COOCHHOCTEH B3aWMOJICHCTBHSI OKCHIA KaJIbLUS M HATPHS C BOJOM
(BOBMOXKHO ~ HMCIOJIb30BaHHE  BHUJICOMATEPUAIOB);  UCCICIOBAHHE
CBOMCTB KECTKOM BOJBI; MpoIlecca TOPEHHUS JKejle3a B KHUCIOPOJe
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); MPU3HAKOB
NPOTEeKaHUs Ka4eCTBEHHBIX pEaKIHi Ha HMOHBI (MarHus, KaJbIUs,
amomuHus, nuHka, xenesa(ll) u sxeneza(Ill), meau(Il); nabmonenue u
OTIMICaHKE MPOLIECCOB OKPAIIMBAHU MJIAMEHU MOHAMU HATPHS, KaJIUs U

KaJIbIIus (BOBMO)KHO HUCIIOJB30BaHHUEC BI/IILGOMaTepI/IaJ'IOB);




uccienoBaHue amM(pOTEPHBIX CBOWCTB THAPOKCHIA AaTIOMUHUSA H
TUAPOKCHAA IIMHKA; PEIICHHE JKCIEPUMEHTAIBHBIX 3a/lad 10 TEeMe

«Baxuenme MeTajlIbl U UX COCIUHEHUI

XHUMHUS U OKpYKarolas cpena

4.1

Hosrie Marepuajibl W TCXHOJIOIUU. BGHIGCTBa n Marcpuajibl B
MOBCEAHEBHOM W3HU YeJIOBEKa. XHMHS M 310poBbe. be3zomacHoe
WCIIOJIb30BAHME BEIIECTB M XMMMYECKUX peakuuii B ObiTy. Ilepas

IIOMOIIIb TP XUMHUYCCKUX 0KOrax U OTPaBJIICHUAX

4.2

OCHOBBI 3KOJOTMYECKOH TI'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE
okpyxatomend cpeasl [IJIK. Posib XUMUM B pEIIEHUH 3KOJIOTHYECKHX
npoOnem. [IpupoHbie HCTOUHUKH YTIIEBOAOPOIOB (Yroiib, MPUPOIHBIH
ra3, He(Th), NPOAYKTHl HX MepepabOTKH, HUX poJib B OBITY U

IMPOMBIINIJIICHHOCTH

4.3

XUMHUYECKUHN IKCIIEPUMEHT: H3yueHHEe 00pa3IoB MaTEepUaIOB (CTEKIIO,

CIUIaBbl METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




INPOBEPAEMBIE HA OI'3 ITO XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMA OCHOBHOU
OBPA3OBATEJILHOW MPOT'PAMMBI OCHOBHOTI'O OBIIIET'O
OBPA3OBAHUA

HpOBepﬂeMue Tpeﬁona}mﬂ K IIPEIAMETHBIM peE3yjabTaTaM

Kon . .
0a30BOro ypoBHsI 0CBOEHHUSI OCHOBHOIi 00pa3oBaTe/IbHOI
NpoBepPseMoro
NPorpaMMbl OCHOBHOI0 00111ero 00pa30BaHUsI HA OCHOBeE
TpeOoBaHUs
eroc
1 [IpencraBnenue:

O  TI0O3HABAaE€MOCTH  SBJICHMM  IPUPOABI, TOHUMaHUE
O00OBEKTUBHOI 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKH Kak
. 00acTH  COBPEMEHHOTO  €CTECTBO3HAHMs, KOMIIOHEHTa
' o0w1eil KyapTyphl U MPAaKTUYECKOH AeITeIbHOCTH YeIOBEKa B
YCIOBHSX COBPEMEHHOro OOIIecTBa; IOHUMAaHHUE MecTa

XUMHH CPEU JPYTUX €CTECTBEHHBIX HAyK

(o) Hay4YHBIX METOAaxX IIO3HAaHMH, B TOM qHUCIIC
OKCIICPUMCHTAJIBHBIX n TECOPCTUICCKUX METOJax
1.2 HCCICA0BAaHN BCIICCTB U U3YUYCHUA XHUMHUYCCKUX peaKHHﬁ;
YMCHHE HCIIOJIB30BAaTh MOACIHU IJIA 00BICHEHUS CTPOCHUA

dTOMOB U MOJICKYJI

0 cdepax npodeccuoHANbHOU NEATEIbHOCTH, CBA3aHHBIX C
XUMHEH U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha
JNOCTIKEHHUSX  XUMHMYECKOM  HayKd, 4YTO  TO3BOJIUT
1.3 oOydaronuMcsl paccMaTpuBaTh XUMHUIO Kak cdepy cBoei
Oynymieil mpodeccHOHaIbHOW JESITeNbHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XUMUU KaK MPOQHUILHOTO MpeaMeTa MpH

Iepexoi€ Ha YpOBCHb CPCAHETO 061].161"0 06p830BaHI/I$I

Bnanenne cucreMol XMMHUYECKMX 3HAaHUM U yMEHHUE
2 IIPUMEHATh  CUCTEMY  XHUMHUYECKUX 3HAHUH, KOTOpas

BKIIIHOYACT:




2.1

BOKHEHUIINE XUMHYECKUE TNOHATHSA: XUMUYECKUWA DJIEMEHT,
aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO,
OJIHOPOJHAsET ¥ HEOJHOPOJHAsi CMECh, OTHOCUTEJIbHbBIC
aTOMHAsi W MOJIEKYJIIpHAsh MacChl, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsI Macca, MOJISIPHbIH O00BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJIb (CpelHsisA), XUMHUYECKas pPEeaKius, peakiuu
COCIMHEHUS, PEAKIMH PA3JIOKECHHUS, PEaKIUd 3aMEIICHHUs,
peakuud oOMeHa, TeruioBoM J(PQEKT peakiuu, 5SK30- H
SHIOTEPMHYECKHE PEAKIMH, pacTBOp, MaccoBas JIOJIA
XUMHYECKOTO D3JIEMEHTa B COCIUHEHHH, MaccoBas JOJsl W
MPOIICHTHAsI KOHIIEHTPAIlMs BEIIECTBA B PAacTBOPE, SJIPO
aToMa, PJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaIb, PAIITYC
aToMa, BaJICHTHOCTh, CTENIEHh OKHCIICHUS, XUMUYIECKasl CBSI3b,
ANIEKTPOOTPUIIATEILHOCTh,  TOJSpHAas W HEMOJspHas
KOBaJeHTHasl CBSI3b, MOHHAs CBSA3b, METAJIMYECKas CBS3b,
KpHUCTaJUINYecKast peméTka (aromHas, MOHHas,
METaJUIMYECKasi, MOJIEKYJIsIpHasl), MOH, KaTHOH, AaHHOH,
AIEKTPOIUT u HERJIEKTPOJIUT, ANEKTPOJIUTHUECKAS
JUCCOIMALINS, PEAKIMd HOHHOTO OOMEHa, OKHCIIHMTEIbHO-
BOCCT@HOBUTEJIbHBIE PEAKIIMU, OKUCIUTENb U BOCCTAHOBUTEIID,
OKHUCIIEHE M BOCCTAHOBIIEHUE, DJIEKTPOJU3, XHUMHUYECKOE
paBHOBecHe, 00paTUMbIEe U HEOOpaTUMbIe PEakiH, CKOPOCTh
XUMUYECKOM peakumu, Kartanuzatop, IIJK, xopposus

MCTaAJII0B, CILJIaBbl

2.2

OCHOBOIIOJIATalOIIME 3aKOHbl XHMHHU: 3aKOH COXpaHEHUS
Maccel, nepuoanveckuid 3akoH JI.M. MenpneneeBa, 3akoH

IIOCTOAHCTBA COCTaBad, 3aKOH ABoraz[po

2.3

TCOpUHU XHUMHHU: ATOMHO-MOJICKYJISIpHAsA TEOpUA, TCOPUA

BHGKTpOHHTquCKOﬁ AUCCoranumn

Brnanenue OCHOBaMH XUMHYECKOM T'paMOTHOCTH,

BKJIFOYAOIIEH:

3.1

YMCHHC MNPABUIIBHO HCIIOJIB30BaTh HU3YUCHHBIC BCIHICCTBA H




MaTepuasibl (B TOM 4YHCJIE€ MUHEpalbHBIE YI0OpeHus,
METaJUIbl W CIUIABBI, MPOJIYKTHI IepepaboTKH MPHUPOIHBIX
HCTOYHHMKOB  YIJIEBOJOPOAOB (yIJis, NPUPOJHOTO Tasa,
HeTH) B OBITY, CEIIbCKOM XO3SICTBE, HA IMPOM3BOJICTBE U
NOHMMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIJIEBOJOB IS
OpraHu3Ma 4YelloBeKa, yMEHHE MPOTHO3UPOBATh BIIHMSIHUE

BCIICCTB U XUMMHUYCCKHUX IMMPOLUECCOB HA OPraHrU3M YCJIIOBCKA U

OKPYKAIOIIYIO IPUPOTHYIO CPEIY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKUC 3HAHUA CO 3HAHUAMU

JPYTrUX y4eOHbIX IPEIMETOB

3.3

HaJu4yue OmbITa paboThl € pPA3IUYHBIMU HCTOYHHKAMU
nHopMallMd TO XUMHUHM (HayyHass M HAYYHO-IMOMYJISpHas

JaUTepaTypa, CI0Bapu, CIPaBOYHUKH, UHTEPHET-PECYPCHI)
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yMeHHEe 0OBEKTHUBHO OIICHMBATh MH(GOPMAIIHIO O BEIIECTBAX,
WX TPEBpaLICHUSIX U MPAKTUYECKOM MPUMEHEHUH U yMEHUE
WCIOJIb30BaTh €€ JUIsl pelIeHUs] y4eOHO-M03HABATEIbHbBIX

3a1a4

Bnanenue OCHOBaMH  MOHATHMHOIO anmaparta "
CUMBOJIMYECKOTO $I3bIKa XUMHH JJI COCTaBJIeHUS (popmyi
HEOPraHMYECKUX  BEIIECTB,  YpPaBHEHHM  XMMHUYECKUX
peaknuii; ocHoBaMu xuMuuyeckoid HoMeHKIatypel (IUPAC u

TPUBUAIILHOM )

YMmenue OOBSACHATH CBsI3b  MOJIOKEHUS  DJJEMEHTa B
[Teproguyeckoili CUCTEME C YUCIOBBIMU XapaKTEPUCTHKAMU
CTpPOEHUSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB W 3apsif
sanpa, oOmlee YHCIO  AJIEKTPOHOB),  pacHpeiesieHueM
JJIEKTPOHOB IO SHEPreTUYECKHM YPOBHSM aTOMOB IEPBBIX

TpéX NEpUOa0B, KaJIUA U KaJIbLIUs

Hpe,Z[CTaBJ'IeHI/Ie 0 HepHOHquCKOﬁ 3aBHCUMOCTH CBOMCTB
XUMHUYCCKUX 9JICMCHTOB (paL[I/ch aToMa,

BHGKTpOOTpI/IHaTCHLHOCTB), MMPOCTBIX U CJIOKHBIX BCHIECCTB OT




MI0JIOKEHUSI 371eMEHTOB B Ileproanueckoii cucteme (B MabIX
epuoJax M IJVIaBHBIX HOArPYNNAaX) U 3JIEKTPOHHOTO

CTPOCHHS aTOMa

7 YMmenune kinaccuuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTBI
7.2 HEOpraHMYEeCKHe BEIIECTBA
7.3 XMUMHUYECKUE PEAKIUI
8 YMeHue onpenensiTh:
o1 BAJICHTHOCTH M CTCIICHb OKHCJICHUS XUMHUYECKUX JJIEMEHTOB,
' 3aps1 MoHa
82 BHJI XHUMHUYECKOHN CBSI3M U THUI KPUCTAUIMYECKOW CTPYKTYPHI
' B COCJMHEHUIX
03 XapakTep cpeasl B BOJHBIX PACTBOpax BEMIECTB (KUCIOT,
' OCHOBaHUM)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIh
9 YMeHne XapakTepuzoBaTh (PHU3WUYECKHE UM XUMHUYCCKHE
CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJa, O30H, BOJOpPOA, Tpadur,
9.1 anmMas, KpeMHHH, a3ot, pocdop, cepa, Xiop, HATpUH, KaJUH,
MarHui, KaJblUi, A TFOMUHAN, KEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB
(Boga, aMMHMaK, XJIOPOBOJOPOJ, CEPOBOAOPOJ], OKCHABI H
ruapokcuabl MetauioB I-1IA rpynn, amromunus, meau (II),
9.2 uunka, skene3a (II u III), okcumer yrmepoma (II u IV),
kpemuus (IV), azota u dochopa (IIl u V), cepur (IV u VI),
CEepHHCTas, CepHas, a30THCTas, a3oTHas, dochopHasi,
yroJibHasl, KpEMHUEBAsI KUCIOTa U UX COJIH)
MPOTHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIECTB B
93 3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHUS, NPUMEHEHUE

BCIICCTB B 3aBUCHMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb

NPpOTCKAaHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHbIX




YCIIOBUSIX

YMeEHHE COCTaBIIATH MOJIEKYJSIPHBIE WM HOHHBIC YPaBHEHMS

10 peaKkuuii, B TOM YUCIIE:
10.1 peakmuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTFOCTPUPYIOIIUX ~ XUMHUYECKHE CBOMCTBA  W3YYCHHBIX
. KJIacCOB (T'PYTII) HEOPraHUYECKUX BEIIECTB
10.4 TTOITBEPIKIAIOIINX TEHETHYECKYIO B3aHMOCBS3h MEXK1y HUIMHU
11 YMeHue BBIUUCITh (IPOBOANUTE PACUETHI):
OTHOCHTEIILHYI0 MOJICKYJISIPHYI0O H  MOJISIPHYIO  MacChl
11.1 BEIIECTB, MACCOBYIO JOJIO XUMHWYECKOTO DJJIEMEHTA B
COCTMHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM Ta3oB
[0 ypPaBHEHMSIM XHMHYECKHUX pPEaKIUil M HaXOIOUTh
11.4 KOJIMYECTBO BeEIIeCTBa, OOBEM W Maccy peareHTOB WIIH
MPOAYKTOB pEaKIIKU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJaMH HAy4YHOTO MO3HaHMs (HaOIoJeHUeE,
21 W3MepeHue, SKCIEPUMEHT, MOJICIUPOBAHUE) MPU U3YYECHUH
' BEIIECTB U XUMUYECKUX SBIICHUH; yMeHUE CHOPMYIHPOBATH
po0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
122 O0e3omacHOM  paboOThl €  XUMHYECKHMMH  BEIIECTBAMHU,
' XMUMHUYECKOH TOCyI0H U Tab0paTOpPHBIM 000pyI0BaHUEM
npaBWiIaMu  0€30MacHOr0  OOpalieHus: C  BElIeCTBaMH,
WCTIOJb3YEMBIMU B TOBCEJAHEBHOM JKU3HHM, MpaBUIIaMHU
123 TOBEACHUS B IESIX COEpPEeKEeHUS 3I0POBbS U OKpYKaromieit

MPUPOJHON  cpeibl; TMOHUMaHWE Bpeaa  (OMacHOCTH)
BO3JICCTBUS HA KUBBIE OPraHU3Mbl ONIPEAEIEHHBIX BEIIECTB,

CII0CO00B YMCHBIICHUA W NPCAOTBPAILCHHUA HX BPCAHOI'O




BO3JIEUCTBUS

13

Hamuane MPAKTUYCCKUX HAaBBIKOB IJIaHUPOBAHUA n

OCYIICCTBJICHHUA CICAYIOIMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3Y4YEHHE U OINHCaHue (U3UYECKUX CBOMICTB BEILECTB;
O3HAKOMJICHHE C (PU3UYECKUMHU U XUMHUYECKIMH SIBICHUSMHU;
OIIBITHI, WUTFOCTPUPYIOLME  IPU3HAKM  NPOTEKAHMS

XUMHUYECKUX PEAKINT

13.2

U3y4eHHe CIIOCOO0B pa3/ieNieHUs cMece

13.3

MOJIy4EHHUE KUCJIOPOJAa U M3Y4YEHHUE €ro CBOMCTB; MOJy4eHUE
BOJIOPO/ia U U3Y4YEHUE €r0 CBOMCTB; NOJIY4YE€HHUE YIIIEKHCIOro
ra3a M H3Y4€HHE €ro CBOMCTB; MOJy4YeHHE aMMHaKa |

HU3yYECHHUE €r0 CBOMCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOM JOJIEN

PacTBOPEHHOTO BEIIECTBA

13.5

MpPUMEHEHHE WHAMKATOPOB (JaKMyca, METWIOpaHXka U
(dbeHondTanenHa) IS ONpEACNICHUS XapaKTepa Cpeabl B

pacTBOpax KUCJIOT M IIeJI0Uen

13.6

HUCCIICJ0BAHNUEC U OIMMCAHHEC CBOMCTB HCOPraHNM4YCCKUX BCIICCTB
Pa3IM4HbIX KIIACCOB; H3YYCHHC B3aPIMOI[€I>10TBPI5[ KHUCJIIOT C
METalljlaMu, OKCHJaMH METaI10B, PaCTBOPHUMBbIMU n
HEPACTBOPHUMBIMU OCHOBAHUSIMU, COJIsIMH, IMOJIY4YCHHUE
HEPpaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOI'O METajlla
ApyrumMm M3 pacTBOpa COJIKM; HUCCICAOBAHUC aM(i)OTepHLIX

CBOMCTB TUAPOKCUIAOB aJIFOMHUHUSA U IHHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/lda4 I10 TCMaM: «OcHOBHBIC
KJIaCChI HCOPIraHUYCCKUX COGI[PIHCHPIﬁ»;
«9J’IeKTpOJ'II/ITI/IquKa}I JUCCOIIMALIUSA, «Baxwueiine
HEMCTAJJIbI U UX COCOUHCHUA, «BaxxHeimme MeTamisl U UX

COCAUHCHUA»

13.8

XUMHUYCCKHUEC OSKCIICPUMCHTBI, HIUIIOCTPUPYIOIIUC TIPHU3HAKU

NPOTCKaHUA peakuﬂﬁ HOHHOI'O 06MeHa; Ka4YCCTBCHHLIC




pC€aknun Ha MPUCYTCTBYHOIIME B BOAHBLIX paCTBOpPAx HOHBI:
XJIOpHJI-, OpOMUI-, HOIUI-, Cynbdar-, dhocdar-, kKapooHaT-,
CUJIMKAaT-aHUOHBI, THAPOKCHA-UOHBI, KAaTUOHbBI AaMMOHH,
MarHus, KaJbIUs, allOMUHUSA, XKeje3a (2+) u xkeneza (3+),

Meau (2+), nMHKa

14 Ymenue:
MIPE/ICTaBIATh PE3yJAbTaThl IKCIIEpUMEHTa B ()OpMe BBIBOJOB,
14.1 JI0Ka3aTeNbCcTB, TIpaukoB M TAaOMUI U BBISABIATH
SMIUPUYECKHE 3aKOHOMEPHOCTH
yCTaHaBIMBATh CBSI3U MEXJAYy pealbHO HaOII01aeMbIMU
149 XMMHUYECKUMH SBJIEHUSMU U MPOLIECCaMu, TPOUCXOASIIUMU B

Makpo- ¥ MHUKPOMHUpPE, OOBSICHATh MPUYUHBI MHOTOOOpa3us

BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbIX
HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10

XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHaLIaJ'II)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEI U MOJICKYJIBI. Xumuueckue djeMeHThl. CHMBOJIBI XUMHAYECKUX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB.

CrernieHb OKUCIIEHUS

1.4

3aK0H IOCTOSHCTBA COCTaBa BCIIICCTB. OrtHocuTeNnbHAs aTOMHAsI Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. Maccosas J0JI1 XUMHUYECKOI'O

9JIECMCHTAa B COCAMHCHUU

1.5

KonnuectBo BemiecTBa. Mousib. MosnsipHas macca. MoJsIpHBI 00BEM
ra3oB. B3anMocBs3b KOJIMYECTBa, MACChl U YHCIa CTPYKTYPHBIX €IUHUIL

BEIECTBA

1.6

duznyeckue M XUMHYECKHE SBJICHHSI. XHUMUUYeCcKas p€akuusa u eé
IIPHU3HAKHU. 3aKoH COXpaHC€HHUA  MacCChbl  BCIICCTB. XuMudeckue

ypaBHEHUS

Hepnozmqecm/lﬁ 3dKOH H HCpI/IOI[I/I‘ICCKaH CHCTEMa XHUMHUYCCKUX

anementoB JI.1. MenneneeBa. CtpoeHune aTOMOB

2.1

[lepuonuueckuii  3akoH. llepumoaudeckass cucTeMa XHUMHUYECKUX
snementoB J.W. MenneneeBa. Ilepuonsl u rpynnel. Dusnueckuid

CMBICJI ITOPAAKOBOI'O HOMEpA, HOMEPOB IICPUOJa U I'PYHIIbI 3JICMCHTA

2.2

CTpOCHI/Ie atromoB. CocTaB aTOMHEIX AAep. H30TOMEL 3HeKTpOHLI.
CTpOCHI/Ie QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKUX

aneMeHToB llepuonuueckoii cucrems! /.M. MenneneeBa

2.3

3aKOHOMepHOCTI/I B HU3MEHEHHM CBOHCTB XHMHYECKHX DJIEMEHTOB

HepBbIX TPEX MEpUOJIOB, Kayius, Kanblusg (paguyca aTOMOB,




QJICKTPOOTPUIATCIIbHOCTH, METATNINYCCKUX u HEMCTAIIIMYCCKUX
CBOfICTB) n ux COeIII/IHCHI/IfI B COOTBECTCTBHH C ITOJIOKCHUEM 3JICMCHTOB

B [lepnoanueckoii cucrteme u CTpOEHUEM X aTOMOB

CrpoeHnue BemiecTBa

3.1

Xumuueckasi cBsizb. KoBasieHTHast (MOJsipHAsE U HEMOJIIPHAsi) CBS3b.
DNEeKTPOOTPUIIATEIILHOCTh XUMHUYECKUX dJIEMEHTOB. oHHas CBs3b.

Merannnueckas CBSI3b

3.2

Tunel KpUCTAIUIMUECKUX PEIIETOK (aTOMHAs, HIOHHAsI, METaJJIn4YecKast),
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKU U

BHUa XUMHUYECKOU CBS3HU

Baxueiire npeacTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramisl u

nX COCIUHCHHUA. Meramis! 1 ux COCIMHECHUA

4.1

Knaccudukanuss M HOMEHKJIAaTypa HEOPraHMYEeCKHX COEIMHEHMA:
OKCHJOB (coseoOpasyromue: OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecosieoOpa3yrolue; OCHOBaHMNM  (MIENOYM W HEPACTBOPHUMBIC
OCHOBaHHs); KHUCJIOT (KUCIOpOJACOACpKalie U OCCKUCIOPOIHBIC,

OJITHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

OusnyecKkue U XMMUYECKUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIOB:
BOZOpOJa, XJIOpa, KHUCIOpoJa, cephl, a3ota, docdopa, yriepoaa,

KPEeMHHUS

4.3

duznyeckue M XUMHUYECKHE CBOMCTBa IMPOCTBhIX BEHICCTB-METAJIIIOB!:
JUTUA, HATpuA, KaJlusd, Mardusad MW KaJdblKsd, aJIIOMHUHHA, XKEJIC3a.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

4.4

duznyeckue M XUMHYECKHE CBOMCTBa BOJOPOJHBIX COGI[I/IHSHI/II‘/'I

HCEMCTAJUIOB: XJIOPOBOAOpPOAA, CCPOBOAOPOAd, aMMHAKa

4.5

dusnyueckue U XUMHUYECKHE CBOMCTBA OKCHIOB HemeTauioB: cepbl (IV,
VI), azota(Il, IV, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuus(IV).

HonyquI/Ie OKCHJOB HEMCTAJIJIOB

4.6

Xumunueckue cBoicrBa OkcuaoB: MertawioB [A-IIIA rpymm, nwmHKa,

memu(1l) u xenesa(Il, III). [TonydeHne okcHI0B METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHMHA M aM(OTEPHBIX TMIPOKCHIOB (Ha




IpUMepe THUAPOKCUJIOB QIIOMHUHMS, Keye3a, LuHKa). llomydenue

OCHOBAHHU M aM(POTEPHBIX THIPOKCUIOB

4.8

OO0mue  XMMHYECKME  CBOMCTBA  KUCJIOT:  XJIOPOBOJOPOJHOM,
CEPOBOJIOPOJHOM,  CEPHUCTOM, CEpHOHM, a30THOW, (HOoChHOpPHON,
KPEMHHEBOM, YTOJIBHOM. OcoOsle XUMHUYECKHE CBOMCTBA

KOHLIEHTPUPOBAHHOM CEpHOI U a30THON KucOT. [lonydeHue kuciot

4.9

OO6mme xuMHUUeCKre CBOMCTBA cpeaHux cosieid. [lomyduenue coneit

4.10

[Monyuenue, coOupaHue, pacro3HABaHWE BOJOPOJA, KHUCIOPOJA,

aMMUaKa, YrJIeKHCIIOTO Ta3a B J1abopaTopuu

4.11

[Tosnyuenne aMmmuaka, CEpHOM U a30THOM KHUCJIOT B MPOMBIIIIEHHOCTH.

O611ue crnocoObl MOTYyYEHHs] METAJIOB

4.12

I'enetmueckas CBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XMMHUYECKUX peakiyil MO pa3iuyHbIM MpPU3HAKaM: 10
YHCIly U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, 10 TEIIOBOMY

3¢ deKTy, M0 N3MEHEHHUIO CTENeHEeH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB

52

TennoBoit  3pdeKT XUMHUYECKON  peakluH, TEPMOXHUMHUYCCKUE
ypaBHEHHs. DK30- M JHJIOTEPMUYCCKHUE pPEaKIUH. TepMOXHMMHYECKHE

ypaBHEHUS

53

OXHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pCaKIuu. Oxuciurem n
BOCCTAaHOBUTCIIH. Hpoueccm OKHCJICHHUA n BOCCTAaHOBJICHHA.

BHGKTPOHHBIfI 0ajaHC OKHUCIMTEIBHOBOCCTAHOBHUTEIHLHOM p€aknuun

54

Teopm{ SHGKTpOHHTquCKOﬁ Jucconranuu. KaTI/IOHBI, AHHUOHBI.
9J'ICKTpOJ'II/ITLI U HEBJICKTPOJIUTEI. CunpHble U cia0ble QJICKTPOJIUTHI.

CreneHp QUCCOLUAIAN

5.5

Peakumu noHHOTO obMeHa. YcioBus IMPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O

O6MeHa, IIOJIHBIC U COKpaIJ_IéHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMHs U OKpy’Karolas cpeja

6.1

BemectBa u MaTepuajibl B MMOBCEIHEBHOM KM3HU YenoBeka. be3omacHoe
HCIIOJIBb30BAHUEC BCIICCTB WM XHMMHUYCCKUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u

6BITy. HepBaﬁ IoMOIIb IMPU XUMHUYCCKUX OKOTaX U OTPABJIICHUAX




6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXkKarolel cpelbl (KUCIOTHBIE TOKIH,
3arpsi3HEHHE IIOYBBI, BO3AyXa M  BOJOEMOB), CHOCOOBI  €ro
npenoTBpamieHus IlpenenbHas nomycTuMasl KOHLIEHTpAlUsl BEILECTB
(ITIK). Ponp X¥uMuM B pelIEHUH IKOJOTHUECKUX MPoOieM. YcusieHue

MapHUKOBOTO 3 dexTa, pa3pyimeHre 030HOBOTO CI0s

6.3

[Ipumenenne cepbl, azota, ¢ocdopa, yriaepoaa, KpeMHUS H UX
COEMHEHUN B OBITY, MEIULUHE, NPOMBIIUIEHHOCTH U CEJIbCKOM
xo3siictBe. IIpumMeHeHMe MeTasioB UM CIUIaBOB  (CTallb, YYTYH,
TIOPATIOMUHUM, OpOH3a) B OBITY U MPOMBIIIJIEHHOCTH UX COCIUHECHHI.
[TonaTue o0 KOpPpO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT

KOpPpO3HHU

6.4

[IpupoaHble UCTOYHMKH YIJIEBOAOPOJOB (Yrojib, MHNPUPOAHBIN ras,
He(Th), MPOIYKTHl UX MepepaboTku (OEH3MH), UX POJb B OBITY U

IIPOMBIINIJIICHHOCTH

6.5

[lepBoHavanbHble TOHATUS OO0 OpraHUYEeCKUX BEIIECTBAX Kak O
COCIMHEHUSX yriepoga (MeTaH, 3TaH, OSTWUJIEH, aleTWIeH, 3TaHOJ,
[JIMIEPHUH, YKCycHas kucnota). lloHstue o OHOJIOTMUECKH BayKHBIX

BCHICCTBAX: XXHUPaAX, 6em<ax, YIJII€BOAAX — U UX POJIU B )KU3HU YCIIOBEKA

Pacuétrr:

7.1

o popMynaM XUMUYECKHX COCTMHEHUIN

7.2

Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUAM




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

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHUE,
nepepaborannoe ["abpuensn O.C., Octpoymos WU.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepaborannoe ["abpuensn O.C., Octpoymos N.I'., Cnankos C.A.

AKIII/IOHepHOG O6III€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

I"a6puensH, O. C. XuMmus. 8 Ki1acc: KOHTPOJbHBIC U TIPOBEPOYHBIE paOOTHI
0. C.

IMabupwuenssa u ap. - M.: JIpoda, 2003

INa6puensn, O. C. Xumus. 8 kimacc: paboyas rerpaap k yueonuky O. C.
INabpuensana O. C.

["abpuensu, A. B. Amykosa. - M.: JIpoda, 2007



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPChI
CETU UHTEPHET

http://him.1september.ru Enunas xomnexkuus LIOP: IIpeqmernas
KOJUTIEKLIUS «XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCniepuMeHThl: xumus. Komnekius Poccutickoro
00111e00pa30BaTeIbHOTO TIOpTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickas onumnuaga mKoJIbHUKOB 1O
XUMHH

http://chem.rusolymp.ru Opranudeckasi XuMus: dJEKTPOHHBIA YICOHUK

IJI CPEHEMN IIKOJIBI
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