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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBi€Ha Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0OOpa30BaTEIbHOM MpOrpamMMbl
OCHOBHOTO o01ero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueil mporpaMMbl BOCHHUTAHHMS M C YYETOM KOHLEMLHMM MPENojaBaHUs
yueOHoro npeamMera «Xumus» B o0pazoBatenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuM Jaé€T TpeACTaBICHUE O IENAX, 00IIell cTpaTeruu oOydeHws,
BOCIIUTAHUSI U Pa3BUTUS OOYYAIOLIUXCS CPEACTBAMHU y4eOHOIo MpeaMmeTa, yCTaHaBJIMBAET
00s3aTeNbHOE MPEMETHOE CO/IepKAHUE, MPEyCMATPUBAET PaCIIPEEICHHE ero Mo KiaccaMm
U CTPYKTYpUPOBaHHE IO pas3ielaM M TEMaM [porpaMMbl IO XUMHUH, OIPEIEIAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTHKU COAEPKAHUS, PEKOMEHIYEMYIO
MOCJIEOBATEIILHOCTh MU3YYEHHUS] XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€il, JIOTMKU Y4eOHOTo Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaloluXCs, ONpPeesieT
BO3MOXKHOCTU MpeaMeTa sl peain3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHOM MMpOrpaMMbl Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHHs, a TakKkKe
TpeOOBaHUN K pe3yjbTaTaM OOYy4YeHHsI XMMUU Ha YpOBHE IeJied W3y4deHHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM NE€ATENTLHOCTH OO0YYaloUIerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMUU CIYKUT OCHOBOM i (pOpMUPOBaHUS MUPOBO33PEHHUS 00YyUaIOLIErocs,
€ro MpeCTaBICHUN 0 MaTepUaTLHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAIOT PopMUpYyEeMbIe
XUMHEH TpeCTaBICHUs] O B3aUMOIIPEBPAIICHUSIX YHEPruu M 00 HBOJIIOIUMU BEIIECTB B
OPUPOJIE, O MyTIX PEHICHHS TI00ATBbHBIX MPOOJIEM YCTOWUMBOIO PAa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, TMHINEBOM M HIKOJOTHYECKOM Oe30macHOCTH, MpodsieM
31PABOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3alid BO3MOXXHOCTEH JUIsl caMOpa3BUTHUA U (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH, €€ o01Iel U GyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSITEIIbHON yueOHOU NEATEIbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIIEOBATEIbCKUX YMEHUW, HEOOXOAMMBIX KaK B MOBCEIHEBHOMU
KU3HU, TaK U B MPOPECCUOHATIBHOMN JCATEIHHOCTH,

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHHUS, 3aKIaJbIBA€T OCHOBBI I1€JIOCTHOTO
B3[VISiJa HA EQUHCTBO MPUPOJABI M YEJOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBaHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJaIONINXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO ILIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAy4YHBIM
3HAaHMSIM, K IPHUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE OOpa3OBaHME
00yJaromuxcs.

JlaHHbIe HampaBIeHUsI B OOYYEHUU XUMHUK OOECIIEUMBAIOTCA CIIEHU(PUKON COACpKaHUS
y4eOHOro mpeIMeTa, KOTOPBIM SIBISETCA MeNarorMueckd aAanTUPOBAHHBIM OTpaXeHUEM
0a30BOI HayKH XUMHUH Ha OMPEICIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
0o0y4JarolmUMHCSl CUCTEMBbI TEPBOHAYATBHBIX MOHATHH XUMHUHU, OCHOB HEOPTaHUYECKOU
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX OHSITUNA OPTaHUYECKOU XUMHUH.

CrpykTypa coAep:kaHusi MPOrpaMMbl IO XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxona k €€ mydueHuro. CoJiep:kaHue CKIaAbIBACTCS U3 CUCTEMBI MOHATUNA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATUU O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OPraHU30BaHbI [0 MPUHIUIY MOCIEA0BATEIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XMMUYECKOU CBA3Y;

— TIpEeACTaBICHUN 00 DJIEKTPOIUTUYECKON JUCCOIMAIIMN BEIIECTB B PACTBOPAX.

TeopeTnuecknue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU MOIYUYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEJOBATEILHO OT OJHOTO YPOBHS K APYrOMy,
BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOSHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJYUYEHUS U3YyUaeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XMMHH CIOCOOCTBYET (hOPMHUPOBAHUIO MPEJICTABICHUS O
XUMUYECKOW COCTABJISIIONICH HAYYHOW KapTHUHBI MHUpPa B JIOTMKE €€ CHUCTEMHOW IPUPO/IBI,
[IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO W METOJaM IO3HaHWUs B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPUBJICYECHUEM 3HAHUNA W3 paHee M3YYCHHBIX yUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Tpu U3yyeHun XUMHUH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKH
KaK 00JIaCTU COBPEMEHHOT'O0 €CTECTBO3HAHUS, IPAKTUUECKON NEeSATeIbHOCTH YeIOBEeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajada ydeOHOro mpeaMera COCTOUT B
dbopMUPOBAHUY CUCTEMbI XUMHUYECKUX 3HAHUN — BaXXKHEHITUX (DAKTOB, MOHATHHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOr0 Xapakrepa,
A3bIKa HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOJIaM TO3HAHMS MPU U3YyUYEHUU BEIIECTB U
XUMHYECKUX peakiui, B (POPMUpPOBAHMU W pPa3BUTHH MO3HABATEIBHBIX YMEHHUHU M HX
NPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOW W Y4eOHO-UCCIIENOBATEIbCKON NESITEIbHOCTH,
OCBOCHHUH TIPaBUJI O€30MaCHOT0 OOPAIIEHUS C BEIIECTBAMH B MIOBCETHEBHOM KU3HU.

[Ipu u3ydeHnn XMMUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BaXKHOE 3HAUCHUE
mpUOOpeNr TaKue eI, KakK:

—  (QopMupoBaHME  HHTEIUICKTyaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUM, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLIIUMCS YCJIOBUSIM KU3HH;

— HAmpaBIEHHOCTh OOy4YEHHS HA CUCTEMATHYECKOE MPHUOOIIEHHE OOydYaroIMMXCsA K
CaMOCTOSITEJIbHOM  MO3HABATEJIbHOW  JESATEIbHOCTH, HAyYHBIM METOJaM  IO3HaHUS,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecredyeHre YCJIOBUM, CIOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYArOUIMMUCS OIbITa
pa3HOOOpa3HOM JIEITEIbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUAOB JESTEIbHOCTH;



— ¢dopmupoBanue oOmeld GyHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBSCHATh M OLEHUBATH SIBICHUS OKPYXKAIOIIET0 MHUpa, HCIOJIb3YS
3HAHUS U OIBIT, MOJYyYCHHbIC TPU U3YUCHUU XUMHH, IPUMEHSITh UX MIPU pelIeHuH mpodiieM
B [IOBCEIHEBHOU JKU3HU U TPYIOBOU ACATEIBHOCTH;

— (opmupoBaHre y OOydYalOIIMXCA TYMAaHUCTUYECKUX OTHOIICHWW, MOHUMAaHMS
LEHHOCTH XMMHYECKUX 3HAHUU NIl BBIPAOOTKU 3KOJIOTUUYECKH 1IEIeCO00pa3HOro NOBEACHUS
B OBITY M TPYAOBOW JI€ATENLHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/I0POBbSl U OKPY’KaroIIeH
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOEHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIISl U HAMPABIEHHOCTH JajbHEHIIIEro 00yYeHHUS.

OO6111ee 4yncao YacoB, OTBEAEHHBIX JIJISl U3YUEHUS! XUMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, cocrapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce —
68 yacoB (2 yaca B HEJIJIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemiecTBo. HaxoxkaeHue kucimopoja B mpupojie, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmiecTBOo. HaxoxaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3NUECKME M XWMHYECKHE CBONCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @uszndeckrue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxkHehlne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KoporkonepuogHas ©  JiIMHHOMepuoAHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBS3€HM MPH HM3YYEHHUM XHMMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(uKalus, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, a3, (PU3WYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO U XMMHYECKAsl peaKUMsl

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacTBYIOIIMX B pPEAKIMHU BEHIECTB, MO TEIUIOBOMY 3 (dexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XHUMHYECKUX peaknusx. [IoHsITHEe 0 TOMOTEeHHBIX M TeTEePOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoOMCTBa KHCIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYeEd U CcoJei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCTUHEHUs), paclo3HaBaHHEe HEOPraHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBEKa. BakHelmue XIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUYECKHE CBOWCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOMOIeHUE TIpoiiecca OOyTIMBaHUs caxapa MoJl IeHUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (U3UUYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydyeHHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTaJuioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux sneMmeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mnpupojae. Pu3MYECKue Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJISIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPECHHE, MOJCINb, SIBICHHE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTD, KPUCTAIUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPO3JICMEHTBI, MaKPOAJICMECHTHI, TUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTAlUM U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BIANETh JOCTOBEPHOW HH(pOpMalHei o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MPaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATECNIbHBIX 3a71ay, BBHIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIEACTBUH MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY Il TIOHMMAHUSI CYIIIHOCTH HAYYHOW KAapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHWIO, JII0003HATEIBHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKIUMU BEIIECTBAMHU B OBITY U PEATHLHOUN KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJIbHON TPACKTOPUU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl TOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO M OCYLIECTBICHHUIO Yy4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PAaCKPBIBATh CMBICI XUMHYECKUX TMOHSATUN (BBIACTSATH UX XapaKTEPHbBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIB3YEMbIC B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE HMHCTPYMEHTa
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM IpoIriecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, aHATW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMH popMaMu rpauKy U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JieJaTh MPE3CHTALNIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOW  NIEATENIBHOCTH  NPH  PEIICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerysiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATENBHO COCTABIIATH WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIH, yMEHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCS HAay4yHbl€ 3HAaHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIPHAS KOBAJICHTHAs CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBJICHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KIAcCy COEIMHEHUH I10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JEMEHTOB (COCTaB M 3apsij sA1pa, 00IlIee YUCIO AIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTENBHON AEATEIbHOCTU — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEeHue, MOJEIMPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O W COOUPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHXK U IPyTHE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAS JUCCOLMALMS, PEaKIUU HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYeCcKasi), KpHCTaJUIMYecKash pemérka, KOppo3us METalJIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMHUUYECKYI) CHUMBOJIUKY JUISi COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJAacCy COEIUMHEHUH 1o ¢dopMmyiaM, BUA XUMHYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COEIUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(deKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYI0 MOJCKYISIPHYIO U MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYAOBAaHUEM, a TakKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KAa4eCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIbHON JESTENbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
N KounuyecrBouyacos DJIeKTPOHHBbIE
) HaumeHoBaHuepas3aejioB U (ungposrbie)
n/ Bcer | Konrtpoabnbiepador | IlpakTnuyeckmepador
TEMIIPOrPaMMbI o0pa3oBaTe/bHbBIEpPeECYP
II ) bI bl
CBI
Paszgea 1.1lepBoHavyabHbIeXUMHYECKHETIOH S TUS
XuMusg — BakHas 00J1acTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubnmorexa LOK
) p https://m.edsoo.ru/7f41837c
EATENHLHOCTH YeJI0BEKA
bu6moreka [IOK
1.2 BemectBa ecKuepea 15 1
HICCTBA 1 XHMHUACCKHCEPEAKIIH https://m.edsoo.ru/7f41837c
Hroronopazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 B .K ! e 00 6
O3AYX. RUCTOPOA. LIOHATHE 0h OReHtax https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B LI e 8 1
OAOPOAL. LIOHATHE O KHCJOTAX H COJAX https://m.edsoo0.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1 1 bubmnorexa [TOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomMoB.

XHUMHYECKASACBA3D. OKI/IC.TII/ITeJ'lbHO-BOCCTaHOBI/ITeHbeIepeaKIII/II/I

3.1

[Tepuonnueckuii 3akoH u llepuoanueckas

7

bu6nmoreka [JOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
MemnneneeBa. CtpoeHueatoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroronopaszery 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KIIACC

No KosunuecTBouacon DJIeKTPOHHbIE
. HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | KontpoabHbiepa6o IIpakTnuyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejibHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroronopaznemny 25



https://m.edsoo.ru/7f41a636
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopasznemy 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
Ne KoanuecTBouacon
araus DJIeKTPOHHBbIeHN(PPOBHIEOOPA30B
n Temaypoxa Be KoHTpoJbHbI IIpakTU4ecku A y P bp P
yeHus arejibHblepecypchl
/ ero epadoThl epadoThl
n

1 [Ipeamer xumun. Posib xumuu B 1 1 Henens bu6mmoreka [{OK
JKU3HU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 1 Hepens bu6moreka [IOK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 2 "Henens

3 «[IpaBmiia paboThl B 1abOpaTOpUu 1 1 bubnuoreka [JOK
puEMBI 0OpaIIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0OBAHUEM))

4 YucTele BemecTBa U CMECH. 1 2 Henens bu6moreka [IOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2 3 "Hepens

5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
5 ATOMEL I MOCKVILLL 1 3 Henensa bu6mmoreka [JOK
v https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIEMEHThI. 3HAKH 1 4 venens bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cloXKHBIEBEIIECTBA 1 4 Henens bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOECYYEHNE 1 > Hexens bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBA 5 Henenst
10 BellecTB. Xumuueckas popmysa. bubnuotexa [JOK
BaneHTHOCThaTOMOBXMMHYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHOcHTeTbHASI ATOMHASI Macca. 6 Henens
11 OTHOCHUTENbHAS MOJICKYJIIpHAs brbmmorexa [OK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMHYECKOTO 6 Henens bubmmoreka [{OK
DJIEMEHTA B COeTUHEHNUH https://m.edsoo.ru/ff0d350c
13 Koaunuecto Bemecrra. MoJib. 7 Hepenst bu6moreka [IOK
Monspaas macca https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKUE SBJICHUS. 7 Henens bubnuorexa [JOK
14
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycmoBUs MPOTEKAHUS 8 Henens bubnuorexa [JOK
XUMHUUYECKUX pPeaKImil https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. 8 Henens bubnuorexa [JOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl 9 Henmens
17 BEIIIECTBA 110 YPAaBHCHUSIM " bubmmorexa [TOK
m P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux 9 Henmens
18 €aKIMi (COSTMHEHUS, PA3JI0KEHUS Bu6mmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMoHOCOB — y4€HBI- 10 Henens
i bu6mmoreka [JOK
19 | »sunuknonenuct. O6o0IIEHNE U

CHCTeMaTH3alusI3HaHUH

https://m.edsoo.ru/ff0d40c4
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20 KonTtponsnas padota Nel mo teme 10 Henens
«BertecTBa 1 XUMUYECKUE PEAKITUI
Bo3nyx — cmecs razos. Cocras 11 nenens

21 Bo3ayxa. Kuciopox — aineMeHT u bubmmorexa [TOK

yxa. p https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
du3nyeckre 1 XUMHUYIECKHE 11 Henens

29 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuotexa [JOK
OKHUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
ITouarmneoOokcumax
Cr1ocoOblI IOJIy4eHHS KUCI0pOaa B 12 Henensa

23 naboparopuu zlqn OMBIHIJ'ICHpHOCTI/I bubmmorexa TIOK

patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenennexkuciopoaa
TennoBoii 3¢ ekt xumMuueckoin 12 Henens

24 peaKkuu, MOHSITHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TommuBo (HedTh, yTOJIb M METaH). 13 Henens

25 3ar HBHCI-EI/Iqu;OB ¢ a, CII0COOBI Zro ! bubmorexa LOK

P xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme 13 Henens
26 «[Tonyuenue u cobupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3yYEHUE er0 CBOMCTBY»

97 Bonopon — snemeHT u nmpoctoe 14 nenens bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dusnyeckre U XUMUYECKHE 14 nenens

28 CBOIicTBa BOJOpOda bubmorexa [IOK

poaa. https://m.edsoo.ru/ff0d4dd0
[IpumenenneBogopoaa
29 [lousaTue o KuCIOTaxX U COIISIX 15 nenens bu6mmoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2

30 Crioco0sI moTydeHust BOAOPOia B 15 nenens bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaxtrueckas padota Ne 4 o Teme 16 Henens

31 «l?lon eHUC U I():061/1 aHHEe BOJIOpOIa bubmorexa HOK

" P HOPOAE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTBY

32 MouisipHblit 00BEM ra3oB. 3aKOH 16 nenens bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYeCTBa 17 "Henens

33 BEIlleCTBA rasa 1o ero u3BECTHOM bubmorera [JOK

. " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA TN 00BEMY
Berancnenus 00EMOB Ta30B 110 17 nenens

34 ABHCHUIO PEaKIIMH Ha OCHOBE ’ brbmorexa [TOK
P "p B . https://m.edso0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHH ra30B

35 dOu3nyecKre U XUMUYSCKUE 18 Henens bu6moreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [loHsaTne 00 18 Henens bu6moreka [IOK

36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuTEb. 19 Henena

37 Hacsiiiennbie 1 HEHACHIIIICHHBIS bubnuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padbora Ne 5 mo Teme 19 venens

38 «IIpuroroBienue pacTBOpPOB ¢ bubnuoreka [JOK
OIIPENECIEHHON MAacCOBOU 10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»

39 KonTtponpHas padota Ne2 o teme 20 Henens

«Kucnopoa. Bonpopoa. Boga»
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40 Oxcuppl: cocTaB, KilacCUpUKAIIS, 20 Henens bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA 21 wenens

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorera [JOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHuUsI: COCTaB, 21 nenens bubnuotexa [JOK
KJaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XxuMu4eckue cBOMCTBa 22 nenens bubnuorexa [JOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, 22 Hemens bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tony4yeHue u XUMHYECKHE CBOMCTBA 23 Henens bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa, 23 Henens

46 CHOCOf(SBI;) OJT )GHI/IH XI/IMI/I‘IZSKI/IG Bu6mmorexa [IOK

N yi ’ https://m.edso0o.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. 24 Henens

47 Pemenue skcnepuMeHTaIbHBIX 3a7a4 bubnuorexa [JOK
1o Teme «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»

I'enetnueckas CBsI3b MEKIY 24 nenens
48 KJIaCCaMH HEOPraHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHU N

49 O06o06uenne u 25 nenens bubnunoreka [JOK
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/00ad9cb2
KonTtponpHas padota Ne3 o treme 25 Henens

50 "OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX

coequHeHun"
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[lepBbIie MOTBITKU KIACCU(PHUKALINN 26 Henens
ol XUMHUYECKUX d7eMeHTOB. [ToHsTHE O bubmmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX JIEMEHTOB
[lepuoauueckuii 3aKoH 1 26 Henens
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKuX deMeHToB 1. 1. https://m.edsoo.ru/00ada52¢
Meneneera
53 TleDHOMLL FOVIIILL O AFDVIIILL 27 wenens bubmmoreka [{OK
PHOZEL, TPYHIIEL HOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX 2’7 Henens bubnuorexa [JOK
saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI04eK 28 Henens
. bubnuorexa [JOK
55 | aromoB snemeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menaeneena
XapakTepuCcTUKa XUMUYECKOTO 28 "Hepgens
56 3JIEMEHTA MO0 €ro MOJI0KEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoamyeckoro 3akoHa 29 uenens
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [l bubnuorexa [JOK
N. MenpaeneeB — y4€HbIi, eaaror u https://m.edsoo.ru/00ada96e
IrPpaKJIaHUH
PesepBusblii ypok. O0001IEHIE U 29 "enens
P P N bubmuoreka [JOK
58 cUCTEMAaTH3alyA 3HaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas pabota
KonTtponpHas padota Ne4 o teme 30 Henens
59 «CTtpoeHne atoMa. XUMHUECKast

cBs3b» / Beepoccuiickas
IpoBepoyYHas pabora
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60 DNEeKTPOOTPULIATEILHOCTHATOMOBXHU 1 30 nenens bubnuorexa [JOK
MHUYECKUXIIEMEHTOB https://m.edsoo.ru/00adaab8
31 nenens bubnuorexa [JOK
61 HOHHASXHMI{ECKAACBAD 1 https:// m.edsocI)_.I ru/00adac34
62 KoBaneHnTHasnoasipHassXuMHIeCcKasc 1 31 nepens bubnuorexa [JOK
BSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHassHenonsipHasXxuMHuecka 1 32 Henens bubnuorexa [JOK
SICBSI3b https://m.edsoo.ru/00adaab8
32 "Henens bubanorexa IIOK
64 CrenensokncaeHus L https:// m.edSO(])_.I ru/00adae28
65 OKHCITUTENTHHO- 1 33 Hepens bubnuotexa [JOK
BOCCTAHOBHUTEIIbHBIEPEAKIINN https://m.edsoo.ru/00adb076
33 buomuoreka [JOK
66 OKHCITHTEIIH 1 BOCCTaHOBHTCIIH 1 HEIeIs https:// m.edso;I ru/00adb076
PeseprubrIit ypok. O6001eHNE 1
67 CHCTEMaTH3alMsl 3HaHUH 110 TeMe 1 34nenens bubnuorexa [JOK
«CTtpoeHnue aroma. https://m.edsoo.ru/00ad9ch2
XHUMHUYECKASCBS3b)»
68 PesepBHBIit ypok. O606£ueHHe u 1 Y T— bubnuorexa [JOK
CHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KIIACC

Ne KoauvecTBouacos
Be Jarauzy | DJieKTpOHHbIeU(PPOBLIEOOPA30
n Temaypoka KoHTpoJibHBI IMpakTuyeck
er YeHus BaTeJIbHbIEPeCYpPChl
/ epaboThI nepaboThI
0
n
[Iepnoanueckuit 3akoH. [lepnoanueckas 1 Henens
bubmmoreka [IOK
cucTeMa XUMUYECKUX 3neMeHToB /I, U. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 nenenst
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMeHKIaTypa 1 2 "Henens bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMUYECKO CBSI3M U THUIIBI 1 2 Henens bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o reme 3 "Hepens
«IToBTOpEHUE U yriyONeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux peakiuii 1 3 Henens bubmuoreka [JOK
0 Pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM 4 nenens
eakiuu. [loHATHE O TOMOTE€HHBIX U 1 Bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKLIHIX
[TonaTHE O XUMUYECKOM PaBHOBECHH. 4 nenens
@akTOpbl, BIUSAIOIINE HA CKOPOCTh 1 bubmmorexa [JOK
Prl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUy U MOJIO0KEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XHUMHUYCCKOTO paBHOBCCHUS

9 OKucIuTeIbHO- S "Hepens bubmmoreka [{OK
BOCCTaHOBUTEIIbHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON 5 Henens

10 mucconuanmy. CHIbHBIE U CIIA0bIE bubnmorexa LOK

’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
6 Henens bubmmoreka [{OK
11 HMounrleypaBHeHusIpeakui
P peaxi https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U 6 Henens
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubnmorexa [TOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE 7 Henens
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYECKON bubmmorexa TOK
pea p https://m.edso0.ru/00add8b2
IACCOLMAIN
14 [TousiTre 0 TUAPOIN3ECOTIEN 7 Henens bubmorexa HOK
P https://m.edsoo.ru/00add9d4
8 Hemens bu6moreka [IOK
15 O000111eH1E U CUCTEMATH3AUI3HAHUI
m t https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenue 8 Henens bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme 9 Henens

17 «DJNEKTPOJIUTHYECKAS TUCCOITAAIIHSL.

XHUMHYECKHUEPEAKIIUN B PACTBOPAX)»
OO0111ast XapaKTEpUCTHKA FaJIOTEHOB. 9 Henensa
18 XI/IMI/II{eCIf)I/Ie CBlz)I‘/'ICTBa Ha IpUMepe bubmorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMCIIOTa, 10 vemena | Bubaumotexa [IOK

XUMHWYCCKHEC CBOI>'ICTB3., MOJIY4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme 10 nenens
20 | «IlonmydyeHue COJITHOM KHCIIOTBI bubmorera [JOK
YICHpE 6077 ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBOMUCTB»
Beruncienus o ypaBHeHHUIM 11 nenens
21 | XUMHYECKHX PCAKLU, €CJIU OJUH U3 bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB 11 mepens | bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(MUKAIINUA CEPEI. 12 Henensa
23 HaXO)KIl)IeHI/Ie cepel I/I(beé coe I/IHeII)-II/Iﬁ B bubmmorexa TOK
P UH https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, pu3ndeckue u 12 nenens | bubmuoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA, 13 "Henensa
25 | (usnueckne u XUMHUYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JIeKAIIUe B 13 "Henena
OCHOBE MPOMBIIIJICHHOTO Crioco0a
26 | moJydeHUs CepHOMN KHUCIOTHI bubmorexa HOK
i p ' . https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
97 Brruucnenune maccoBoii J0IM BBEIXOa 14 venens | bubnmoreka LIOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1ast xapakTepuCTHKa 3J1eMeHTOB VA- 14 nenens
og | TPYMIBL A30T, pacipocTpaHeHue B bubnuoreka [IOK

npupoe, GU3NIEcKue U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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29 AmMMuak, ero pusnueckre u XMuMUYECKUE 15 nenenst | Bubmmoreka IIOK
CBONCTBA, ITOJIy4EHHUE U IPUMECHEHUE https://m.edso0.ru/00adf004
[TpakTuaeckas padora Ne 3 mo Teme 15 nenens

30 «l?lonyquHe al\fMI/IaKa, U3y4CHHE €TO bubamorexa [OK

. https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ pusndeckue u 16 nenens | bubmmoreka IJOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH 16 "Henens
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 | yroGpenui. bubmmoreka [IOK

. https://m.edsoo.ru/00adf518
XUMHUYECKOe3arpsi3HEHUEOKPYKAOIIIEHC
penpICoeTMHEHUSIMHA30Ta
Docdhop. Oxcnn bocdopa Hu 17 Henens
33 (bOC(%)OII;)Haﬂ KI/ICJ‘I((l))Ta,q)(bI/l:BI/I(‘I\é)CKI/IC u brbmorexa [TOK

. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B KauecTBE 17 nenens

34 MHHEPAJIbHBIX YI00pECHHI. bubnuoreka [IOK
3arps3HeHuenpupoIHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u

35 VYraepoa, pacipocTpaHeHHE B IPUPOJE, 18 mepens | bubmmorexa [JOK
(hM3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u 18 Henensa

36 XUMHUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

37 VropHas KUCIIOTA U €€ COJIn 19 nenens bubmnorexa [JOK

https://m.edsoo.ru/00ae006¢

38 | IIpaxTtuueckas padota Ne 4 o Teme 19Henemt | guenmorexa HOK
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"[lonydeHune yriekucioro rasa.

KauecTBeHHas peakuus Ha kKapOOHaT-

noH"

https://m.edsoo.ru/00ae027¢

[lepBonauanbHble TOHATUSA 00 20 Henens
39 OpPraHNYECKUX BEIECTBAX KaK O bubmmorexa [TOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX Yriepoia
40 KpeMunii 1 erocoe fnHEHUS 20 nenens bubmmorexa [TOK
P https://m.edso0.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue 21 menens
41 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«BasxkHelne HeMeTaluIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KonTponsnas padora Ne3 no teme 21 nenens
42 «Baxnennine HeMeTaIbl 1 UX
COEIUHEHUS
OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 22 "epnens
DJIEMEHTOB — METAJLIOB.
bu6mmoreka [JOK
43 Meramnueckast CBSI3b U MeTaJNINUeCKas
. https://m.edsoo0.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
duznyeckecBONCTBAMETAIIIOB
XUMHAYECKHAE CBOMCTBA METAJIJIOB. 22 "enens
. . bubmuoreka [JOK
44 DIEKTPOXUMHUYECCKUHN Pl HAPSHKCHUH
https://m.edso0.ru/00ae1156
METAILIOB
O61ue crnocoObl MOTYYeHHS METaIOB. 23 Henens
45 Crinasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKLIUH, €CIIU OJUH U3 https://m.edso0.ru/00ael1156
peareHTOB COJIEPKUT MPUMECH
23 Henmens bu6mmoreka [JOK
46 | IloHsTHE O KOPPO3UHUMETAIIOB

https://m.edso0.ru/00ael278
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47 [l{en0MHEIeMeTa b 24 wenensa | bubmmorexa IJOK
https://m.edsoo.ru/00ae14b2
48 OKcHabl M TUAPOKCUILI HATPUS U KaIus 24 nenens bubmorexa HOK
A P A P https://m.edsoo.ru/00ael14b2
49 [lenoyHo3eMeNbHBIE METAILIIBI — 25 nwenens | bubmmuoreka [JOK
KaJbLIMHA U MarHui https://m.edso00.ru/00ae15e8
50 | BaxueimecoeIMHCHUSIKAIbIINS 25 menens | bubmnorexa OK
a t https://m.edsoo.ru/00ael5e8
51 O06o06meHre u cucTeMaTH3alusI3HAHUH 26 nepens
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& 26 vepens | bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTueckas padora Ne 6 1o Teme 27 Hepenst
53 "}EéCTKOCTB BOpBI 1 METOJIBI €€ " Bubamorexa [JOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. 27 "wenens bu6moreka [IOK
54 | An
FOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U 28 mepens | bubOmmoreka [{OK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
28 "wenes bu6mmoreka [JOK
56 | K
eIeso https://m.edso00.ru/00ae1d86
57 Oxcupl, THAPOKCUABI U coiiu xkene3a (1) 29 Henens | bubnuoreka [IOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATH3AUI3HAHUI 29 nenens
IIpakTtuyeckas padora Ne 7. Pemenue 30 Henens
gg | OKCTEPUMEHTANLHBIX 327141 [0 TEME bubnuoreka [JOK

«BaxHelIe MeTajuIbl 1 X
COEIMHEHUS

https://m.edsoo.ru/00ae3de8
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Boruncnenus no ypaBHeHUsAM 30 Henens
XUMHYECKUX PEaKIUi, eCIIH OJIUH U3
60 peareHTOB JaH B U30BITKE WIIH COACPIKUT 1 bubnuorexa [JOK
IIPUMECH. https://m.edso0.ru/00ae1750
BrrunciieHusMaccoBONI0IMBBIX0AAPOT
YKTapeaKIuu
61 | OO0oOuIeHHe U CUCTeMAaTH3AUS3HAHHIA 1 31 nenens
KonTponsnas padora Ne4 o teme 31 Henens
62 | «BaxHelre MeTaIbI U UX 1
COCTMHCHUS
63 BemectBa u maTepuainbl B HOBCEAHEBHOMN 1 32 menens | bubmmoreka [JOK
YKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE3arpsi3HEHUEOKPYKAOIIIEHC 1 32 menenss | bubamoreka [JOK
peabl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHn# SKOJOTHYECKUX 1 33 Henens | bubamoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001EeHNEe 1 1 33 memenss | bubamoreka [JOK
CHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O600meHNE 1 1 34 nenenss | bubamorexka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U 1 34 menena | bubaunotexa [IOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHON TPOI'PAMMBI

8 KJIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

IIo Teme: «HepBOHaLIaJ'IBHI)IC XUMHNYCCKHUEC ITIOHATUS)

1.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX HOHATHIH:
aTOM, MOJICKyJa, XHMHYECKUU D3JIEMEHT, TPOCTOe
BEIIECTBO, CII0)KHOE BEUIECTBO, CMECh (OHOPOTHAS U
HEOJIHOPOJIHAS),  BAJICHTHOCTh,  OTHOCHTEIIbHAS
aTOMHasi H MOJIEKYJIsIpHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS
XUMHWYECKOI'O JJIEMEHTA B COCINMHCHUHU, MOJ'IS[pHI:IfI
00bEM, XUMHUYECKas peakmus, KiaccuUuKaums
PEaKIHii: peaknuu COCIMHEHMS, peakuuu
pa3I0KEHUsI, PEaKIMU 3aMEIeHHs, pEeaKIi 0OOMeHa,
9K30- H OHAOTEPMHYECKHE PEAKIMH, TEIJIOBOM
s dexT peakiuu, pacTBOp, MaccoBas JI0Jsl BEIIECTBA

(mpolleHTHAas KOHIEHTPALUs) B pacTBOpE

1.2

HIUIFOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI 1 IIPUMCHSATE 3TU IOHATHA ITPU

OIIHCaHHHU BC€HIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BAaThb XUMHUYICCKYIO CHUMBOJIUKY JIIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB U ypaBHCHI/Iﬁ

XUMHNYCCKHNX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3dKOHOB COXpPAaHCHHUS MaCChl
BCIICCTB, IIOCTOAHCTBA CoCTaBa, aTOMHO-

MOJICKYJIIPHOT'O YYCHUS, 3aKOHA ABOF&I{pO

1.5

OonpeaciisiTb BaJICHTHOCTL ATOMOB J3JIECMCHTOB B

6I/IHapHBIX COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTL XUMHUYCCKHUEC PCAKIIUU (HO qUuciy

U COCTaBy YYAaCTBYHOIIUX B PCAKIMU BCHICCTB, IO




TETIOBOMY 3P PEKTY)

1.7

BBIUUCIIATH  OTHOCHUTEJIBHYK)  MOJIEKYISIPHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATHE MACCOBYIO JOJIIO XUMHUUYCCKOTO 3JICMCHTA

1o GpopmyIie CoeTMHCHNUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJbl MO3HAHUS
—  HaOmroficHWe, UW3MEpPEeHHe, MOJCIUPOBAHUE,

9KCIEPUMEHT (peabHbIM U MBICICHHBIN)

ITo TEeMe: «Baxnenmmue MIPEICTaBUTEIHN

HEOPraHNYCCKUX BCUICCTB»

2.1

PACKpPBIBATE CMBICI OCHOBHBIX XUMHWYCCKHUX MMOHSTHH:

OKCH/JI, KHCIIOTa, OCHOBaHHE, COJIb

2.2

OIIPCACIIATh IPHUHATIICKHOCTD BCIIICCTB K

ompenenéHHOMY Kiaccy coelMHeHu o popMynam

2.3

KJIaCCU(PUIIMPOBATbHEOPraHMYECKHUEBELIECTBA

2.4

XapaKTepU30BaTh (OMHUCHIBATh) OOIIHME XWMHYECKHE
CBO¥CTBa BEIIIECTB Pa3INYHBIX KJIaCCOB,
MOJITBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYJISPHBIX

YpaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI

2.5

IMPOIrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBUCHMOCTH
OT HUX Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

Pa3JINIHBIX YCIIOBUAX

2.6

cleoBaTh IpaBWaM IOJb30BAHUS XHMHUYECKOU
MOCY/I0ON U TabopaTOpHBIM 000PYIOBAaHUEM, & TAKKE
npaBujIaM oOpaIeHus C BEIIECTBAMHA B COOTBETCTBUH
C HUHCTPYKUUSMHU IO BBINOJHEHHIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB MO TOMYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BeUIECTB (BOJOPOAAa M KHUCIOPOJA),
IIPUTOTOBJICHUIO  PAacTBOPOB  C  OINPEACIEHHOU
MacCoBOH JIOJIEH  pacTBOPEHHOTO BEILIECTBA,
MJIaHUPOBATH i MIPOBOJIUTH XUMHYECKHUE

OKCIICPUMCHTBI 110 pacrno3HaBaHUIO pacTBOpPOB




IIeI0Ye M KHCIOT C HOMOIIBIO HHIUKATOPOB

(maxkmyc, GeHondTanenH, METUIOPAHK U APYTHUE)

2.7

MPOBOJAUTH PACYETHl [0 YPABHEHUIO XUMHYECKOU

peaknuu

ITo Teme: «Ilepuoguueckuit 3akoH u Ilepuoanyeckas
cucteMa xumuueckux aneMeHToB J[. . Menpeneena.
CtpoeHneaTtomoB. XUMHUYECKASICBA3D.

OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITGJ'II)HI)IepeaKHI/II/I»

3.1

PacKpbIBaTh CMBICTT OCHOBHBIX XUMUYECKUX TTOHSITHH:
AIpO aTroMma, JJIEKTPOHHBIM CJOM aroma, aTOMHas
opOuTanp, paauyc aToma, XHMHUYECKas CBs3b,
NoJIApHasi M HEMOJIApHasi KOBAJIEHTHasl  CBs3b,
3JEKTPOOTPUIIATENILHOCTh, HMOHHAs  CBf3b, HOH,

KaTuOH, aHHMOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bHHI/IpOBaTBXI/IMI/I'-IeCKI/IeC)J'IeMeHTBI

3.3

OTHCHIBATh U XapaKTepHu30BaTh TaOIMUHYIO (GopMy
[lepnoanueckoil CUCTEMBI XMMHYECKUX DJIEMEHTOB:
pasnuyath MOHSTUS «TJ1aBHAast MoArpymna
(Arpynma)» u «mo6ounas moarpymnma (brpymma)y,

«MaJIple» U «OO0JIBIITNE) NEpHUOAbI

3.4

packpbiBaTh cmbici [lepuoanueckoro 3akona [[.U.
Menneneesa: JEMOHCTPUPOBATh MOHUMaHUE
NEPUOTNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
JJIEMEHTOB OT uX mosioxkeHus B Ilepuogmueckoit

CHUCTCMC

3.5

COOTHOCHUTh 0003HAYCHHUsS, KOTOPHIE HMECIOTCS B
tabmune «llepuonuueckas cucreMa XHUMHYECKUX
snemenToB .M. MeHaeneeBa» C  4YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHUX
9JIEeMEHTOB (COCTaB W 3apsja sapa, oOllee Yucio
JJIEKTPOHOB U PACHpPENCIICHUE UX IO JJIEKTPOHHBIM

CJI0SIM)

3.6

OonpeCACiisiTb  CTCIICHb  OKUCJICHUA  3JIEMCHTOB B

6I/IHapHBIX COCAMHCHUAX

3.7

ONpCACIIATL BU XHUMHUYECKOM CBS3U (I(OBaJ'ICHTHaSI )51




HOHHaH) B HCOPraHM4CCKNUX COCAMHCHUAX

9 KIIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOW 00pa30BaTe/ibHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BemiecTBoO U XUMUYECKasi PEAKIIUSD)

1.1

PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI:
pacTBop, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMALINS, PEaKIIMU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE PpaBHOBECHE,
obpaTtumble u HeoOpaTuMble peakuuy,
OKHUCJIMTEITbHOBOCCTAHOBUTEIbHBIE peaxuuu,
OKUCJIMTENb,  BOCCTAHOBMUTEIb,  OKUCICHHE U
BOCCTAHOBJICHME,  aUIOTPONUs,  aM(OTEpHOCTb,
XUMHYecKas  CBA3b  (KOBaJEHTHAas,  HOHHaf,
MeTajuIn4ecKas), KpHUCTaJlIn4yecKas peméTka,

CIUIaBbl, CKOPOCTh XUMHUYECKOU PEeaKINH

1.2

HUIITIOCTPHUPOBATH B3aUMOCBS3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI 1 IIPUMCHSATE 3TU IOHATHA ITPU

OIIHCaHHHU BC€HICCTB U UX HpCBpaI_HCHI/Iﬁ

1.3

COCTaBIISATh yYpaBHEHUS ANEKTPOJIUTUUECKON
JUACCOLMAIIMM KUCJIOT, IeJoUYel U COJIeH, IOJHBIE U

COKpaH_[éHHBIe YpaBHCHUA peaKI_II/Iﬁ HOHHOTO 0OMeHa

1.4

PaCKpbLIBATb CYIIHOCTb OKHUCJINTCIIbHO-
BOCCTAHOBHUTCIIBHBIX peaKuHﬁ moCpcaACTBOM

COCTABJICHHA 2JICKTPOHHOTO OanaHca 3TUX pCaKI_II/Iﬁ

1.5

MMPOBOIUTH paC‘IéTLI 0 YpaBHCHHIO XHMHUYECKOM

peaxiuu

IIo Temam: «Hemeramnbsl W HMX COCOUHEHHUS» U

«MeTalibl U UX COSIMHEHU»

2.1

XapaKTepU30BaTh (omuCHIBATH) oOmue U
cneur(uyeckue XUMHUYECKHE CBOMCTBA MPOCTBHIX U

CJIOXKHBIX BCIICCTB, MOATBCPIKAAA OITMCAaHHC




IIpUMEpaMu MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHUMU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKum”I

2.2

COCTABJIATh YpaBHCHUA peaKum”I, MOATBCPKAAOIIUX
CyIICCTBOBAHHUC TCHETHYCCKOM CBA3U MCXKIY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UpPOBAThH CBOIiCcTBa BC€IICCTB B 3aBUCHUMOCTH
oT ux CTPOCHHA, BO3MO>XHOCTHU IMPOTCKAHW A

XUMHUYECKUX IPEBPALLECHHUM B PAa3JINYHBIX YCIOBHSX

24

CIeIOBaTh TPaBWJIAM TIOJb30BAHUS XUMHYCCKOU
MOCYZI0M M J1abopaTOpHBIM 00OPYIOBAHUEM, & TAKXKE
IpaBWJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUN
C HUHCTPYKIUAMH 110 BBIIIOJIHCHHIO J'Ia60paTOpHI)IX
XUMHWYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HBIX BEIIECTB (aMMHaKa H YTJIIEKHCIIOTO

rasa)

2.5

MPOBOJAUTH peakuuu, MOATBEPKAAIOLINE
Ka4eCTBEHHBIH  COCTaB  pa3iMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM TYTEM XJIOPHUA-, OPOMUJ,
noaua, KapOonar, docdar, cuaukar, cyabdar,
THUIPOKCUIMOHBI,  KaTHOHBl ~ aMMOHHS,  HOHBI
U3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIUE B BOJHBIX

pacTBOpaxX HCOPraHM4ECCKNX BCUICCTB

[To Teme: «XuMHSI U OKpYKAIOIIAsl CPEIar

3.1

PacKpbeIBaTh CMBIC]I OCHOBHBIX XUMHUYCCKUX MMOHSATHH:

ITJIK BemiecTBa; KOPpO3us METAIIIOB

3.2

INPUMCHATb OCHOBHBIC OIICpallluU MBICITUTEIBHON
ACATCIIbHOCTH — AaHaJIu3 W CHUHTC3, CpPABHCHUC,
O606H.[€HI/IC, CUCTEMATHU3alHIo, BBISIBJICHHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsA3EH — AJI1 U3YyUCHUA
CBOMCTB BCIICCTB )51 XUMHUYCCKUX peaKHHﬁ;
C€CTCCTBCHHOHAYYHBIC MCTO/bI IIO3HAaHUA —
Ha6J'IIO,I[€HI/Ie, HU3MEPCHHUC, MOJCIINPOBAHUC,

JKCIIEPUMEHT (peaNbHbIi U MBICTICHHBIN)




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

[Ipenmer xumun. Ponp XUMUK B KM3HHM YEJIOBEKAa. XHUMHUS B CHCTEME Hayk.
Tena u BEIECTBA. Ddu3nyeckuecBOUCTBABEIIECTB.

Ar PEraTHOCCOCTOSTHNCBCILICCTB

1.2

Ilonsatue o METOJaX IMO3HaHHUA B XUMHHU. Ywucteie BCIICCTBA U CMCCH. CriocoOrbl

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuyeckrue daeMeHThl. CHMBOJBI  XHMHUYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYUEHHE

1.4

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOAHCTBA  cocraBa  BemecTB.  OTHOcUTenbHass  aroMHas — Macca.
OTtHOcHTenbHASIMONEKYIIPHAAMacca. MaccoBasgOIIXUMHIECKOTOIIIEMEHTa B

COEIUHEHUN

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHUIL BEIIECTBA.

PacuéreimodopMynaMXuMUIeCKIXCOSTUTHEHU T

1.6

OusnyecKkue U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ MPU3HAKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYECKUEe ypaBHeHH. Kimaccudukamms

XMUMHUYECKUX peakluil (COeTUHEHMs, pa3IoKEHHs, 3aMelleHus, 0OMeHa)

1.7

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH TOCY0H, C IPaBUIaAMHU
pabotel B smabopaTopun W npuéMamu oOpamieHus ¢ J1ab0paTOpPHBIM
00OpyJIOBaHHEM, HW3yY€HHE M ONHCaHWue (U3NYECKUX CBOWCTB 0Opa3loB
HEOPraHMYECKUX BEUIECTB, HaOMoAeHUEe (GU3NYecKux (IUIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHUPAHKUE caxapa B CTYIKE, KUIICHUE W KOHJICHCAIIMs BOJbI) U
XUMUYECKUX  (TOpEeHHEe  CBEYHM, MPOKAJMBAHUE MEIHON  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCIOTOH) sIBIEHHWH, HaOMIOJeHHe W OMUCaHHe
NPU3HAKOB TMPOTEKaHMsI XMMHUYECKUX peakiuil (pa3jiokeHHe caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus, pa3iokKeHHe THAPOKCHIA
veau(ll) mpu HarpeBaHWM, B3aHMMOJCIHCTBHE >Kele3a C PacCTBOPOM COJH
meu(ll), m3ydenwe cmocoOoOB pazaeneHuss cMecedl (C TMOMOIIBIO MAarHuTa,
(¢bunbTpOBaHUE, BBIMAPUBAHUE, IUCTHIULINS, XpomaTorpadus), MpoBEICHHE

OYUCTKH HOBapeHHOﬁ COJINn, Ha6J'IIOIICHI/IC " OIMUCAaHUC PC3YJIbTATOB IIPOBCACHUS




OIIbITa, HWJIIIOCTPHUPYIOLICTO 3aKOH COXpPAaHCHUA MACChbl, CO3JaHUC MoOJeIeH

MOJIEKYJ (I1apOCTEPKHEBBIX)

BaxuelnmmenpeacTaBUTEIIMHEOPraHUUYECKUXBEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3myxa. Kuciaopox — amemeHT m mpocrtoe
BemecTBO. HaxoxaeHue Kuciopoaa B MpUpOZe, (U3UUECKUE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciopona. CrocoOsl
HOJyYeHUs KHCIOpPOAa B J1a0OPAaTOPUM U TPOMBIIIIEHHOCTH. Kpyrosopot

KHcopoa B pupoe. O30H — alJIOTPONHAIMO AU PUKAITUSKUCIOPOIa

2.2

TemnoBoil A3ppeKT XUMUUECKONH peaKklMi, TEPMOXUMUYECKHE YPAaBHEHUS, IK30-
U SHJOTEPMHUUYECKHE peakluu. TOMIuBo: yrojib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

yCcUJIEHUE MTApHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — anemeHT u mpocroe BemectBo. HaxokneHne Bogopoaa B HPUPOJE,
¢u3nueckre W XUMHUYECKHE CBOICTBA, INPHUMEHEHHE, CHOCOOBI IOJTy4EHHS.

Kucnorte! u conu
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MoutsipHblii 00bEM ra3oB. Pacu€Thl N0 XMMHUYECKUM ypaBHEHUSM

2.5

®duznyeckue CcBoWcTBa BoAbl. Boma kak  pactBopuTenb.  PacTBOpBHI.
HacpiieHHbple 1 HEHACBIILIEHHBIE PACTBOPBL. PacTBOPUMOCTE BELIECTB B BOJE.
MaccoBasg 10y BemiecTBa B pacTBOpE. XHUMHUUYECKHME CBOWCTBA BOJbI.
OcHoBanus. Posib pacTBOpoB B HMpUpPOZie€ W B KU3HU 4einoBeka. KpyroBoport
BOJIbI B IPUPOJE. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa M OYMCTKA IPUPOIHBIX

BOJI

2.6

Knaccudukanus nHeopranmyeckux coeauHeHuidt. Oxcunbl. Knaccudukarus
OKCHUJIOB: coJsieoOpa3yromue (OCHOBHBIE, KHCJIOTHBIC, aMdoTepHbIE) U
HecoJIe00pa3yroIIue. Homenkmarypa OKCHJIOB. dusnueckue 51

XUMHUYECKHECBONCTBAOKCHUIOB. HOJ’IY‘IGHI/IGOKCI/IHOB

2.7

OcHoBanus. Knaccudukamuss OCHOBaHMIA: IIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenknarypa ocHoBaHwuii. Pu3nyYecKue U XUMHUYECKHUE CBOWCTBA

ocHoBaHu. [losyueHne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusmdeckue u
XUMHYECKHE cBoMcTBa KHCIOT. PsamaktmBHoctuMeTauioB H.H. bekxetosa.

HOHy‘ICHI/IeKI/ICHOT

2.9

Conu. Homenknarypa coneil. dusnyeckne M XMMHUYECKHME CBOMCTBA COJICH.

ITony4yenuecoien

2.10

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPTAHNYCCKUX COCIUHEHUI




2.11

XUMUYECKUN  AKCHEPUMEHT: KAueCTBEHHOE  OIPEICIIEHHE  COJEP)KAHUS
KHUCJIOpOAa B BO3/yXe, MOJydyeHHe, coOMpaHue, paclio3HaBaHHE M HM3yueHUE
CBOMCTB KHCIIOPOJa, HaOMIOACHNE B3aMMOJCHCTBHS BEILECTB C KHUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U IPEKpPALEHUs] TOpeHUs (Iokapa), 03HaKOMJIEHUE C
oOpa3uaMu OKCHUIOB M OIMCAHUE HUX CBOMCTB, IOJIyu€HUE, COOUpaHHeE,
pacrno3HaBaHUEe M HM3y4EHHE CBOICTB BOJOpOAa (FOpEHHE), B3aHMMOJEHCTBHE
Bojiopoaa ¢ okcuaoM meau(ll) (Bo3MOXKHO HCTIONIB30BaHKUE BUACOMATEPUATIOB),
HaOmoJieHe 00pa3lioB BEIIECTB KOJMUYECTBOM | MOJb, UCCIIEOBaHUE
OCOOEHHOCTEl  PACTBOPEHMsI BEIIECTB C Pa3IU4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOW MACCOBOW JOJIEH PACTBOPEHHOTO
BEILIECTBA, B3aHMOJCICTBHE BOABI C MeTalJIaMH (HaTpUeM M KaJbI[UEM)
(BO3MOXXHO HCIIOJIb30BAHME BHUIEOMATEPHUAJIOB), OIpPEAEICHUE pPacTBOPOB
KHCIIOT M IIeJoYed ¢ TOMOIIbI0 HHAWKATOPOB, HCCIEN0oBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pAa3IMYHBIX KJIACCOB, HAONIOJIEHWE W3MEHEHHS
OKpack MHJIMKATOpPOB B pPAacTBOpax KUCJIOT U IIeJo4yel, Hu3ydyeHue
B3aumMoeiictBus okcuna memu(ll) ¢ pacTBopom CepHON KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIUid HEUTpaIu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeTajyla JpyruM U3 pacTBopa COJIM, PpELICHHE
9KCIEPUMEHTAJIbHBIX 33/a4 Mo Teme «Baxueiimme kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Teproanueckuii 3akoH u [lepuoanyeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
H.N. MenaeneeBa. CTpoeHnEaTOMOB. XUMUYECKasCBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBICPCAKIINH

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XAMHYECKUX DJJeMeHTOB. IloHsATHE O
I'pynmnax CXOOHBIX 3JIEMCHTOB (H.ICJ'IO‘IHBIG H IICJIOYHO3EMCIIBHBIC METAJlJIbI,
T'aJIOI'CHBI, HHCPTHLIC ra31>1). BJICMCHTBI,

KOTOpLIeO6p213y}0TaM(1)OTeprIeOKCI/II[bI N TUAPOKCUbI

3.2

Ilepuonnueckuit 3akoH. [lepuoauueckast cucteMa XMMUYECKUX 311eMeHToB JI. M.
MeHnneneena. KopoTtkonepuoanas n JUTMHHOTIEPUOTHAS hopmbl
[lepuonnueckont cucremel xumuueckux a3nemeHtoB J[.M. Menneneesa.
[lepronsl u rpynmel. PU3HMYECKUM CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H3oTomnsl. BHCKTpOHH. CTpOCHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB

[Tepuonnueckort cucremsl J[.M1. MenneneeBa. XapakTepuCTUKAa XHUMUYECKOTO




3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TIpylnaM M IEPUOJAM.
3unauenue Ilepmoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJis pa3BUTHS Hayku WU npaktuku. .M. MenpaeneeB — y4€HbId U

IpakIaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHast (ToJisipHas W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIE pCaKkuu. HpOIICCCI)I

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3ydeHHe oOpa3loB BEUIECTB METAIJIOB M
HEMETAJUIOB, B3aWMOJCHCTBHE THJAPOKCHUIA LMHKA C pacTBOpaMU KHCIOT H
[IEJ0YEel, MPOBEACHHUE OINBITOB, WUIFOCTPUPYIOUIUX MPHUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeHHsl, COeTUHEHHU )

9 KIIACC

Kon

IIpoBepsieMbIiidJIEeMEHTCOEPKAHMS

BeniectBo u xumuueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XuMudeckux sneMeHToB [I.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJOB, KaJlds, KaJIbIHMSI M WX
COCIMHCHUN B COOTBETCTBHHU C TOJIOKCHHEM 3JeMeHTOB B [lepuoamdeckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3H. THIIBI KpUCTAJUIMYCCKUX
peH_IéTOK, 3aBHCUMOCTb CBOMCTB BCIICCTBA OT THIIA KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I
H BUOa4 XUMHYECKOH CBSI3H. KJ'IaCCI/Iq)I/IKaI_II/ISI U HOMCHKJIATYpa HCOPTaHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaH). XUMUYeCKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K Ppa3JINYHbIM Kil1acCcaM HCOPraHn4eCKux COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peakluid MO pa3MYHbIM MPHU3HAKaM (110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAKIUH BEIIECTB, MO TemIoBoMy 3¢¢ekTy, Mo
WU3MEHEHHIO CTETIEHEH OKUCIIEHUS! XMMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO

Y4aCTHIO KaTanH3aTopa). DK30- )41 SHAOTCPMHUYCCKUC pCaKIuu,




TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[Monsitue 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKHUX peakiusax. [lonsarue o
TOMOTEHHBIX U I€TEPOTreHHBbIX peakiusax. IIoHsaTue 0 XUMHUYECKOM PaBHOBECHUMU.
@akTOophl, BIMAKOIIME HA CKOPOCTh XUMHUYECKONM pPEAaKIMM U I0JIO)KCHHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocraBieHue  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUMH C HCIOJB30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M AMCCOLUAIMU BELIECTB C Pa3jIMYHbIMH BHUIAMU
xuMmuueckoi cBs3u. Crenens aucconuanuu. CuibHbIE U cia0ble 3JIEKTPOJIUTHI.
Peaknun moHHOrOo OOMEHa. YCIOBUSA MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
MOJHBIE M COKpAIEHHBIE WOHHBIE ypaBHEHUs peakunid. CBONCTBa KHUCIOT,
OCHOBaHMUHW W COJE B CBETE TPEACTABICHUH 00 JIEKTPOIUTHIECCKOMN

nucconranuu. KauecTBeHHbIEpeaKIMMHAUOHEKI. [oHATHE O TUIpoIH3ecoIen

1.7

XUMHUYECKUH DKCTIIEPUMEHT: O3HAKOMJICHHE C MOJCISMHU KPUCTATUIMICCKUX
pEemETOK HEOpPraHMYECKMX BEIIECTB — METaUIOB UM HeMmeTauioB (rpadura u
ajMasa), CIOXKHBIX BEIIEeCTB (XJopHuaa HaTpusl); MCCIIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW pEaKIUu OT BO3ACHCTBHUS pPAa3IUYHBIX (PAKTOPOB;
UCCIICIOBAaHKE  AJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIECTB,  Ipolecca
JMCCOIMALIMM  KHUCIIOT, IIeJoYed u  cojieli  (BO3MOXHO  HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TIPOBEJICHHE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKU
NPOTEKaHMs PEaKIMii HOHHOTO OOMeHa (0Opa3oBaHWE OCajiKa, BBIICICHUE Ta3a,
o0pa3oBaHue BOJIbI); OIBITOB, WUTIOCTPUPYIOIIHUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEIJIbHBIX pEaKIMii (TOpEeHUe, PEeaKluu Pa3jIoKCHHUs, COCIUHCHHS);
pacrio3HaBaHHE HEOPraHUYECKUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX PEaKIIHid

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannsl u uxcoenuHeHus

2.1

0611[35{ XapaKTCpUCTUKA  T'aJIOTCHOB. OcobeHHOCTH CTPOCHUA  ATOMOB,
XapaKTCPHBIC CTCIICHU OKHUCJICHUA. CTpOGHI/Ie 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BCIICCTB —  TaJIOTCHOB. XHUMHUYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMH, HCMCTallllaMu, I_I_[eJ'IO‘IaMI/I). XJ'IOpOBOI[OpOI[.
ConsHas KHUCJII0Ta, XUMHYCCKHUEC CBOﬁCTBa, MOJIy4dCHHEC, TPUMCHCHUC. I[eﬁCTBHC

XJIOpa U XJIOPOBOAOPOAAa HA OpPraHu3M UYCIIOBCKA. Baxueiiiue XJIOpUAbl U HUX




HaxO0JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOCHHSA
aTOMOB, XapaKTepHbIE cTeNeHn okucieHus. CTpoeHne u GU3NYECKHe CBOHCTBA
IOPOCTBIX BEIIECTB — KHUCIOpOJa U cepbl. AJUIOTPONHbBIE MOAU(PHUKALUU
KHUCIIOpOoJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJIOpO, CTPOCHHE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMPEACTABUTCIN
KHCIIOTHBIX OKCHIOB. CepHas[ KHCJIOTa, q)HSH‘IeCKI/Ie A XUMHWYECKHE CBOMCTBA
(oOmme kak TpeICTaBUTENS Kiacca KUCIOT M crenuduueckne). XUMUYECKUe
peakiuuu, Jekalle B OCHOBE IMPOMBIIIIEHHOIO croco0a MOJIydeHUs CEepHOU
KHCIIOTHI. HpI/IMeHeHI/Ie. Comu CGpHOfI KHCJIOTBI, KAa4CCTBCHHAsA PCAKIUA Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUH B IpUpojie. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIMIEH Cpelbl COSIUHEHUSMH Cepbl (KUCIOTHBIE OXKIIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6miass xapaktepuctuka 35eMeHTOB VA-rpynnbl. OcOOE€HHOCTH CTpOEHUs
aTOMOB, XapaKTe€pHbIE€ CTETIEHHU OKHUCIEHUs. A30T, pacpOCTpaHEHUE B MPUPOJE,
¢uznueckue u xumMuueckue cpoiictsa. Kpyrosopot a3ora B mpupone. AMMHaK,
ero (U3MuYecKue M XUMHUYECKHE CBOMCTBA, MoiydeHHe U npumeHenue. Conn
aMMOHUS, UX PU3NYECKUE U XMMHUYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHas
peakuys Ha MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MoiydyeHHue, (pu3ndeckue u
XMMHYECKHe CBoOicTBa (0OmMe Kak NpPEACTAaBUTENss Kiacca KHUCIOT H
cneunpuyeckue). lMcnonap3oBaHue HUTPATOB M CoOJIell aMMOHMS B KadecTBe
MHUHEpAJIbHBIX YA0OpeHUH. XHMHYECKOe 3arpsi3HEHHE OKpYXKalolled cpezbl
COEMHEHUSAMHU a30Ta (KUCIIOTHBIE NOKIH, 3arpsA3HEHHE BO3AyXa, IIOYBBl U

BOJIOEMOB)

2.4

®docdop, amrorpornnsie Moaudukanuu Gocdopa, GU3HUECKHE U XUMHUYCCKHE
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, QuUUYECKHe U
XUMUYECKHE CBOWCTBA, MOJTy4CHUE. Hcnonw3oBanuedocharton B

Ka‘ICCTBCMI/IHepaJ'ILHLIXy,HO6peHHI>i

2.5

Obmas xapaktepuctuka s31eMeHTOB |VA-rpynmel. OcoGeHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTENEHH OKUCJICHHs.  YTIEpoJd, aUIOTPOITHBIE
Moau(UKAINK, PACHpPOCTpaHEHHE B TpUpoae, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6ius. KpyroBopot yrieposaa B nmpupoe. OKCUIbl yriaeposaa, ux
¢uznueckue W XUMHYECKHE CBOMCTBA, J[EHCTBHE Ha >KUBBIE OPraHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM

yrnepona(IV); TUIIOTE3a TJI00AJBbHOTO IOTEIICHUS KiiuMara, HapHHKOBLIﬁ




a¢dekT. YrompHas KUCIOTa U €€ COJIU, UX (PU3UIECKHEe U XUMUIECKIE CBOWCTBA,
MMOJIY4YCHHUEC W TPHUMCHCHHC. KauecTBennas pcaknusa Ha Kap60HaT'I/IOHBI.
Wcmnons3oBanue Kap6OHaTOB B 6BITy, MCIUIUHC, TPOMBIIIJICHHOCTHU U CCIILCKOM

X034UCTBE

2.6

[lepBoHavanbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAK O COCTMHEHHIX
yrieposna (MeTaH, 3TaH, STHJICH, AaleTWIEH, STaHOJ, TJHLEPUH, YKCyCHas
kuciota). X cocraB u xummuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
Ba)XHBIX BEIIECTBAX: KUPAX, ONKaX, YrIIeBOAAX — M UX POJIM B )KM3HH YEJIOBEKA.

MaTCpI/IaHBHOCGI[I/IHCTBOOpFaHI/I‘-ICCKI/IX u HeopFaHI/I‘-IeCKI/IXCOGI[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckrne u XuMu4ecKre CBOMCTBA, MOJIyYeHUE U IPUMEHEHHUE.
Coenmunenuss kpemHust B mpupone. OOmme mnpeacraBieHus 00 OKCHIE
kpemausA(1V) u xkpemauneBoit kuciaore. CHUIMKATBhI, UX HCIOJIb30BAaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHelne CcTpouTelnbHbIE MaTepUalbl:
KEepaMHKa, CTEKJIO, IIEMEHT, 0eToH, JKeJIe300€TOH.
[Ipo061emMbI0e301acHOTONCIOIB30BAHUACTPOUTENIBHBIXMATEPHAIOB B

MOBCEIHEBHOMKU3HI

2.8

XUMHUYECKUN JKCMEPUMEHT: HM3ydeHHE OOpasloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIHUN HA XJIOPHUII-
WOHBI W HaOMIO/IEHWE TMPU3HAKOB WX TPOTEKAHMS; OMBITHI, OTPAKAIOIINE
(bu3UMYecCKne U XUMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BAaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C O0O0pa3laMu XJIOPHIOB
(raoreHnI0B); O3HAKOMJIEHHE C oOpa3naMu cepbl U €€ COCIUHCHUSIMHU
(BO3MOXHO  HCIIOJIb30BAHME BHJICOMATEPHAIOB); HAOMIOJIEHHE TIpolecca
0o0yriMBaHUs caxapa IOJ] JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI;
H3YYCHUE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOM KHUCIIOTHI, MPOBEIACHHUE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH W HaONIOAeHHWE TNpuU3HaKa e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (PU3HUYECKHUMH CBOMCTBaMHM a30Ta, pocdopa u ux
COCIMHCHUN (BO3MOXHO HCIIOJIb30BAaHHWE BHJACOMATEpUaoB), oOpa3iamMu
a30THBIX U (pochopHBIX ynoOpeHuil; moiydyeHue, cooupanue, pacro3HaBaHUE U
U3yYeHUE CBOMCTB aMMHaKa; MPOBEJCHUE KAaYECTBEHHBIX pEaKUMi Ha HOH
aMmMoHHMsT W (ochaT-MOH U H3ydEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO
UCTIOJIb30BAaHUE BHJICOMATEPHANIOB); H3yYe€HUE MOJIeNe KPHUCTAJUIMYECKUX
peméTok anMasa, rpadura, QyiepeHa; 03HaKOMIIEHUE ¢ MPOIIECCOM aacopouuu
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM NMPOTHUBOTA3A;

NOoJIy4yCHHC, CO6I/IpaHI/IC, pacro3HaBaHrC U U3YyUYCHUC CBOICTB YIIJICKHUCJIOTO ra3a;




MMPOBCACHUC KAaYCCTBCHHBIX peaKI_II/Iﬁ Ha Kap6OHaT- N CUJIMKAT-UOHBI U U3YUCHUC
INPHU3HAKOB HUX TMPOTCKAHUA, O3HAKOMIICHUC C HpOI[yKHHCﬁ CHJIMKATHOM
MIPOMBINIJIICHHOCTH; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCME «Baxmneime

HEMCTAJJIbI 1 UX COCAUHCHU

Merannsl u HUXCOCIUMHCHU A

3.1

OO01as xapakTepuCTUKa XMMHYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxenuss B llepuoauueckoil cucreMe XMMHMYECKMX 3ieMeHToB [
MeneneeBa u ctpoeHus atoMoB. CTpoeHue MeTaioB. MeTtanueckast CBsA3b U
MeTajyInyeckasl ~ KpUCTalIMyeckass  pemeéTka.  ONEKTPOXUMHUYECKUH sl

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHYECKUE CBoicTBa MeTaiioB. OOmue crnocoObl MOTy4eHUS
MeTayutoB. [IoHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CriaBbl (CTallb, YyryH, JAIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTaIBI: TOJIOKEHUE B [lepuomndeckod cHCTEME XHUMHUYECKUX
anementoB JI.M. MeHneneeBa; CTpo€HHME MX aTOMOB; HaxO0XXJCHUE B MPHUPOJIE.
dusnveckue U XUMHYECKHE CBOWCTBA (Ha MpuMepe HaTpus B Kanus). OKCUIbl U
TUAPOKCUABI  HATpus M Kaiud.  [IpuMeHeHHMEIeNnOYHBIXMETAUIOB U

UXCOEOUHEHNN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHMi W KaJdbLHMH:  IIOJIOKECHHE B
[Tepuoanueckoit cucreme xumuueckux sneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJCHHE B mpupojac. PuU3nueckue W XHMHUYECKHE CBOWCTBA
MarHus W KaJblus. BaxHeWInue coeIuHEHHsS Kaiblus (OKCHUI, THIPOKCHUI,

coun). KECTKOCTHBOIBI U CIIOCOOBIEEYCTPAHEHHUS

3.5

ANIOMUHHI: TTOJIOKEHHE B HCpHOI[H‘IGCKOfI CUCTEMEC XMMHNUYCCKHX 3JICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUC aTOMa4; HAXOXKICHUC B IIPUPOIL. ®dusnueckue u
XHMHYECKHE CBOMCTBA QJIFOMUHUS. AM(bOTCpHLIC CBOMCTBA OKCUJIA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Keneso: nonoxxenne B Ileproauyeckoit cucreMe XUMUYECKUX demMeHToB J[.M.
MeneneeBa; CTpOEHUE aroMa; HAXOXKJAEHHE B mpupoje. Pusznueckue u
XMUMHUYECKUe CBOIcTBa keneza. Oxcuabl, ruapokcunsl u comu xenesa(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUN OKCIICPUMCHT: O3HAKOMIICHUEC C O6p33LIaMI/I MCTAJIJIOB U CIIJIaBOB,
nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUC PEC3YJIbTATOB KOPPO3UHU MCTAJJIOB

(BO3MO)KHO HUCIIOJIB30BaHHUEC BI/II[COMaTepI/Ia.HOB), 0COOEHHOCTEH B3aHMOJICHCTBUS




OKCHJA KalbllMsl W HATPUS C BOJOW  (BO3MOXKHO  HCIOJB30BAHHE
BUJICOMATEPHAJIOB); MCCIIEJOBAHNE CBOWMCTB JKECTKOW BOJBI; MpOIlEcca TOPEHUS
&Kele3a B KHCIopoe (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIOB); IPHU3HAKOB
IMPOTCKAHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaFHI/Iﬂ, Kajabnusi, aJIOMUHHSA,
nuHka, sxesnesa(ll) u sxenesa(lll), memu(ll); HaOmrOIEHME M OMKCAHKE TTPOLIECCOB
OKpalllMBaHWd IUIaMCHM HOHAaMKW HATpud, Kajlud W KaJlblUd (BO3MO)KHO
UCIIOJIb30BAaHUE BUJCOMATEPHAIIOB); HCCICIOBAaHUE aMQPOTEPHBIX CBOWCTB
TUAPOKCHJA AJTOMHHUA W TUAPOKCHJA HUHKA, PCHICHHUC SKCICPUMCHTAJIBHBIX

3a1a4 1Mo TeMe «BakHelIne MeTaaabl 1 UX COETUHEHUS

XHUMHS ¥ OKpyKaronascpeaa

4.1

HoBeie maTepuansl U TexHOJOrMU. BemiecTBa M mMarepuaibl B MOBCEIHEBHOU
JKU3HHU 4YeJlOBEKa. XHUMHS U 3I0pOBbe. be3ornacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBasmoMOmbIpUXUMHYECKUX0KOTAX U

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOUIEH
cpensl IIJIK. Ponp xumum B pemieHuu skojorudeckux mpobnem. [Ipuposansie
WCTOYHUKU YTJIEBOJIOPOJOB (Yrojb, MPHUPOIHBIM Tra3, HEPTh), MPOAYKTHl HX

nepepaboTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: M3ydeHHE 00pa3loB MaTepUasIOB (CTEKIIO, CIUIABbI

METaJJIOB, MOJIUMEPHBIE MAaTEPUAIIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM
pe3yJibTaTam 6a30BOro ypOBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOIl NPOrpaMMBbl
OCHOBHOT'0 00111ero 00pa3oBaHMs HA OCHOBeE
oroc

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SIBJICHHM IPUPOJbI, MOHHUMAHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHUYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOuIell KyJabTypbl U MpaKTHYECKOU
JIEATEIBHOCTH 4YEJIOBEKA B YCIOBHUAX COBPEMEHHOTO
oO11ecTBa; MOHUMAHUE MECTa XUMHUH Cpelu IPYTrux

C€CTCCTBCHHBIX HAYK

1.2

0 HaY4YHbBIX METOAAax IIO3HaHWA, B TOM YHCIIC
OKCIICPUMCHTAJIBHBIX W TCEOPETHYCCKUX METOAax
HCCIICA0BaHMA BCHICCTB W H3YYCHUA XHUMHUYCCKHX
peaKHHﬁ; YMCHHUE HCIOJB30BATh MOJCIN  IJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax mpodeccuoHanbHON  JIEATENBHOCTH,
CBA3aHHBIX C  XUMHUEH W COBPEMEHHBIMU
TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHHSIX
XMMHYECKON HayKH, YTO MO3BOJIUT OOydYaromuMmcs
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oynmyiiei
npodeccuoHanbHOM ~ JESITENPHOCTH UM CHENaTh
OCO3HAHHBII BBIOOp XHMMHUU KaK MPOPUIHHOTO
npeAMeTa MpU MEpPeXOoJe Ha YPOBEHb CPEIHEro

oOmiero oOpa3oBaHus

Bnanenue cucremMol XMMHUYECKUX 3HAHUN U YMEHUE
MIPUMEHATh CUCTEMY XMMMYECKHUX 3HAHHUM, KOTOpas

BKJIIIHOYAcCT:

2.1

BaXHEHUIIINE XMMHUYECKHE IIOHATHS: XUMHYCCKHI




AJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE H
CJI0)KHOE BEUIECTBO, OJHOPOJHAs U HEOJHOPOIHAS
CMCCb, OTHOCHUTCJIBHBIC aTOMHAass W MOJICKYJIIpHAasA
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJIIPHAL
Macca, MOJIIpHBIE ~ 00BEM, OKCHJ,  KHUCIOTAa,
OCHOBAaHME, COJIb (CpelnHssl), XUMHUECKas peaKius,
peakuuu  COEIAMHEHMs, peakUM  pa3joKeHus,
peakuuu 3aMelleHHs, PeaKuu OOMEeHa, TEeIJIOBOH
abhdexT peakuuu, IK30- U SHAOTEPMHUUECKHE
peakiuu, pacTBOp, MaccoBasl 0Nl XHMHUYECKOTO
JJIeMEHTa B COEIMHEHMH, MaccoBas [0S W
MPOLICHTHAasl KOHLEHTpalMs BELIECTBA B PacTBOpE,
AIpO aTOMa, DSJIEKTPOHHBIM CJIOW aToMa, aTOMHas
opbuTtanb, paauyc aroMa, BAJIEHTHOCTb, CTEIEHb
OKHMCJICHUA, XUMHUYCCKasda CBA3b,
ANEKTPOOTPULIATEIBHOCTD, MOJIIPHAS WM HEMOJIIpHAS
KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, METaJUIMYECKas
CBSI3b, KpHCTAJUINYECKas peléTka (aToMHasi, HOHHas,
MeTaJIMuecKas, MOJICKY/IsIpHas), MOH, KaTHOH,
aHHOH, IEKTPOIIUT u HEBJIEKTPOJIUT,
AIEKTPOJUTHYECKAS TUCCOLMALNS, PEAKIIUU HOHHOTO
oOMeHa, OKHCJIMTENIbHO-BOCCTAHOBUTEIbHBIE
PEaKLUK, OKUCIUTENIb U BOCCTAHOBHUTENb, OKHUCIICHHE
U BOCCTAaHOBJICHHME,  OJIEKTPOJIM3,  XMMHUYECKOE
paBHOBecue, oOpaTHMble U HEOOpaTHMbIE PEaAKLUH,
CKOpPOCTh XUMUYECKOM peakuuu, karanuzatop, I1/IK,

KOppOo3usad METAJIJIOB, CILIABbI

OCHOBOIIOJIararomuec 3aKOHBI XHUMHH: 3aKOH

COXpaHEHUsI Macchl, nepuoauueckui 3akoH J[.U.

2:2 MeHpeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

23 TEOPUU XUMHUHU: aATOMHO-MOJIEKYJSIpHAsE Teopus,

' TEOPHS IEKTPOIUTHUECKON TUCCOLMALUN

3 Brnanenue ocHoBaMHM XHMMHYECKOW T'paMOTHOCTH,

BKJTIOUAIOIIEN:




3.1

YMCHUC IIpaBHUJIbHO HUCIIOJIB30BATh HN3YYCHHELIC
BCIICCTBA U MAaTCPHUAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC
ynoOpeHusi, MeTaulbl W CIUIaBbl, MPOJYKTHI
nepepaboTKu IIPUPOTHBIX HCTOYHUKOB
YTII€BOJIOPOJIOB (YIJis, IPUPOJHOTO Ta3a, HePTH) B
6I>ITy, CCIIbCKOM XO3$[I>1CTB€, Ha IIPOU3BOACTBEC U
MOHUMAHUE 3HAYECHHS >KUPOB, OEJIKOB, YIJIEBOJIOB
JUI OpraHu3Ma 4YejlOBeKa; YMEHHE MPOTHO3UPOBATH
BJIMAHUEC BCIICCTB W XHUMHUCCKHUX IIPOLCCCOB Ha

OpPraHu3M 4eJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO

cpeny

3.2

YMCHHUEC MWHTCIPHUPOBATE XUMHWYCCKUC 3HAHUA CO

3HAHUSIMH IPYTUX Y4eOHBIX IPEIMETOB

3.3

HalIM4yue  ombiTa  paboTel € pa3IUYHBIMU
UCTOYHUKAMU HMH(QOpPMAIMU MO XUMUU (HaydHas U
Hay4HO-TIOMYJIsIpHAs JIUTEpaTypa, CIIOBApH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHUBATh HH(POPMAIHIO O
BENIECTBAX, HMX MPEBpAIICHUSIX H MPAKTUICCKOM
NPUMEHEHHH W YMEHHE WCIOJb30BaTh €€ Ui

peUicHuA yqe6Ho -II03HaBAaTCJIbHBIX 3a1a4

Bnagenue ocHOBaMHM TOHSTUHHOTO ammapara u
CUMBOJINYECKOTO $I3bIKA XHMHHU JJISI COCTaBIICHUS
dbopMyn HEOpPraHWYEeCKHUX BEIIECTB, YypaBHEHUN
XUMHYECKUX pEeaKlUui; OCHOBAMU XHUMHUYECKOMU

Homenknarypsl (IUPAC u TpuBHalibHOIN)

VYMmeHne oOBICHATH CBS3b IIOJIOXKEHHS DJJIEMEHTAa B
HepnonnquKoﬁ CHUCTEMC C YHCJIOBBIMH
XapaKTCPUCTUKAMU CTPOCHHUA ATOMOB XHUMHUYCCKHUX
OJICMCHTOB (COCTaB U 3apiaa daapa, 06mee qucCIIo
3HeKTpOHOB), paciipeaciceHucM 3JICKTPOHOB 110
OHEPIrCTUYCCKUM YPOBHAM 4TOMOB IICPBLIX Tpex

MEprUOa0B, KaJIusd U KaJIbIIHUA

HpeIlCTaB.HCHI/Ie 0 nepno;u/mecxoﬁ 3aBUCHUMOCTHU

CBOMCTB XHMMHYECKHX 3JIEMEHTOB (paIu/ch aToMa,




ANEKTPOOTPUIIATEIBHOCTD), MPOCTBIX U  CIOXKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[Tepuoanueckoit cucreme (B MaybIX IEpUOAAX U

[VIaBHBIX MOATPYINIAax) M 3JEKTPOHHOTO CTPOCHUS

aToma

7 YMmenuekinaccupuImpoBaTh:

7.1 XUMHYECKUEITIEMEHTBI

7.2 HEOPraHWYECKHUEBEIIECTBA

7.3 XMUMHYECKUEepeaKuu

8 YMeHueonpeaensiTh:

8.1 BAJICHTHOCTh W CTEICHb OKUCJICHHS XUMUYCCKUX

' 3JIEMEHTOB, 3apsiI HOHA

8.9 BUJ XMUMHUYECKOW CBSI3M U THUI KPUCTAIIMYECKOU

' CTPYKTYPBI B COSTUHCHHSIX

83 XapakTep Cpelbl B BOJHBIX pacTBOpax BEIISCTB

' (KUCTIOT, OCHOBAHUIA)

8.4 OKHUCJIMTEh U BOCCTAHOBUTENb

9 Ymenue XapaKkTepu30BaTh ¢buznyeckue u
XUMHUYECKHE CBOMCTBA!
IPOCTBIX BEIIECTB (KHUCIOPOJZ, O30H, BOJOPOI,

o1 rpaduT, anaMmas, KpeMHUH, a30T, ¢ocdop, cepa, XjIop,

' HaTpUi, KaJiui, MarHui, KajablUWid, aTOMUHUH,
JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE UX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJIOPOBOJAOPOJ,
CEpOBOAOPOJ, OKCUIIBI M TUIAPOKCUIBI MeTaioB |-

9.2 A rpynmn, amromunus, meau (1), nunka, xenesa (Il

. u ), okcumer yraepoma (I u 1V), kpemuus (1V),
azora u dochopa (Il u V), ceper (IV u VI),
CEpHHUCTAas1, CepHasi, a30TUCTas, a30THas1, pochopHas,
yroJibHasi, KpeMHHUEBask KUCIOTa U UX COJIH)
MPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBA

9.3 BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHUS,

MNPUMCHCHUC BCIICCTB B 3aBUCUMOCTU OT HX




CBOI>'ICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

YMeHHE COCTaBIIATH MOJIEKYJISPHBIE W HOHHBIE

10 yYpaBHEHUS PEaKIUii, B TOM YHCJIC:

10.1 PEeaKIMiHOHHOTO0OMEHA

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIHIT
WJLTIOCTPHUP YEOIIHX XHUMHYCCKUC CBOICTBa

10.3 U3YYEHHBIX KJIaccoB  (TpyINIl) HEOPraHUYECKUX
BCIIICCTB

10.4 MOJATBEPKIAIONINX  T'eHETHYECKYI0  B3aHMMOCBSI3b

. MEXTy HUMH

11 YMEHUEBBIYUCIIATH (TIPOBOIUTHPACUETHI):
OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl

11.1 BEIIIECTB, MACCOBYIO JOJIF0 XUMHUYECKOTO JIEMEHTA B
COCTMHEHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
[0 YpaBHEHHSIM XMMHUYECKHUX PEaKIMi M HaXOJUTh

11.4 KOJIMYECTBO BEIIECTBA, OOBEM M MacCy pearcHTOB
WM NPOJIYKTOB peaKuu

12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMM  METOJaMH  HAY4YHOTO  IO3HAHUS
(mabmoeHue, U3MEpPEHHE, IKCIIEPUMEHT,

12.1 MOJCIMPOBAHNE) TIPU HW3YYCHUH  BEIIECTB U
XUMHYECKUX SIBICHUI; yMeHHEe CchOopMyIupoBaTh
npoOyieMy U MPEATIOKUTh MyTH €€ pellieHus
0e3omacHON pabOThl C XMMHYECKUMHU BEIIECCTBAMH,

12.2 XUMHUYECKON ocyaoi u 1a00paTOPHBIM
00opynoBaHueM
paBHJIaMU 0€30MaCHOTO OOpaIleHH sl C BEIIECTBAMH,
UCTIONIb3YeMBIMU B TIOBCEIHEBHOM  JKH3HH,

12.3 npaBWJIaMd TIOBEJEHHS B LeENsIX cOepeskeHus

300POBbA U oxpyxca}omeﬁ HpHpOIIHOﬁ CpCabI;

MOHMMaHWe Bpeaa (OMACHOCTH) BO3JCHCTBUS Ha




JKABBIC  OpPraHU3Mbl  OINPEIECIEHHBIX  BELIECTB,
CcrocoOOB YMEHBUICHHS W TPEAOTBPAIICHUS HX

BpPEIHOT'O BO3JICUCTBHUS

13

Hannume IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U
OCYIICCTBJICHUA CJICAYIOIIUX XUMHNYCCKUX

SKCIICPUMCHTOB!

13.1

U3ydeHHEe W ONHCaHWe (PU3MYECKHX CBOWCTB
BEUIECTB; O3HAKOMJIEHHE C  (U3UYECKUMU U
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MPOTEKaHUs

XUMHUYECKUX PEAKIUI

13.2

M3y4eHHEeCIIoco00BpasieIeHIsICMece i

13.3

MOJIyY€HUE KHUCJIOpPOJa U H3Y4YEHUE €ro CBOWCTB;
MOJIyY€HUE BOJOpPOJa U H3YYEHHUE €ro CBOWCTB;
MOJIyYE€HUE YIJIEKUCIOro Ta3a W M3Y4YEHHE €ro
CBOWCTB; TMOJy4Ye€HHE aMMHaKa ¢ M3YUYCHHE €ro

CBOMWCTB

13.4

NPUTOTOBIICHHE  PAacTBOPOB €  OMpEIeNEHHON

MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE WHIUKATOPOB (JIAKMyca, METHIJIOpaHKa
u (QeHondramenHa) Uil OMPENEICHUS XapaKTepa

CpE€abl B paCTBOPAX KUCIOT U IIeoYeH

13.6

HNCCICAOBAHHUEC U OIIMCAaHUC CBOICTB HECOPraHn4E€CKux
BCIICCTB PA3IINYHBIX KJIaCCOB, HN3Yy4YCHHC
BSaHMOHeﬁCTBHH KHUCJIOT C MCETalllaMHM, OKCHUIAaMH
MCTAJIII0B, pacTBOPUMBIMHA n HEPACTBOPHUMbIMHA
OCHOBAaHUSIMH, COJIAMU; ITOJTYUCHUC HCPACTBOPHUMBIX
OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'O METaJllla APYIr'M U3
pacTBOpPa COJIM; UCCICAOBAHNC aM(bOTepHLIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUSA U TUHKA

13.7

pCeHICHUC DJBKCIICPUMCHTAJIBHBIX 3aa4 II0 TEMaM:
«OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX COCHHHCHHﬁ));
((3J'IGKTpOJ'II/ITI/I‘ICCKa$I JUCCOIIHAIIU «Baxnenmue
HEMCTAJIBI MW HUX COCAUHCHUA), «Baxnermue

MCETAJlJIbl U UX COCOANHCHU)




13.8

XMMUYECKHUE OKCIEPUMEHTHI, WIUIFOCTPUPYIOIINE
NPU3HAKA TPOTEKAHHUS PEaKIUii HOHHOTO OOMeEHa,
KAUEeCTBEHHBIC pEaKUUU Ha IPUCYICTBYIOIIUE B
BOJIHBIX pPAacTBOpax HOHBL: XJOpUI-, OpPOMHI-,
uoaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIIHKAT-
AHHUOHDBI, TUAPOKCUA-NOHBI, KAaTHUOHBI aMMOHUA,
MarHus, KajbIus, aTIOMUHUS, *Kene3a (2+) u xenesa

(3+), menu (2+), uHKA

14

YmMmenue:

141

MPEACTABISITh PE3YyNIbTaThl AKCIIEPUMEHTa B (opme
BBIBOJIOB, JIOKA3aTelIbCTB, Ipad)MKOB W TaOMUIl M

BBIABIIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTU

14.2

yCTaHaBIUBAaTh CBS3U MEXy peasibHO
HAOMIOJaeMbIMU ~ XMMHUYECKUMHU  SBJICHHUSIMH U
npoueccamM, IMPOUCXOJIIIMMH B Makpo- H
MUKpPOMHpE, OOBSCHITH TNPUYUHBI MHOTr000Opasus

BEILECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUSA
1 [TepBoHauaTbHBIEXUMUYECKUECTIOHSITHS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE dJeMeHThl. CHMBOJIBI XHMHUYECKHX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass (Gopmyna. BaneHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB.
. CTeneHbOKUCIIEHUS
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsT aTOMHas Macca.
1.4 OtHOcUTeNnbHAsA MOJIEKYJIApHAs Macca. MaccoBasi 0JIsl XUMUYECKOTO AJIEMEHTA
B COCTMHECHUH
L5 KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 DuU3NYECKME U XUMHUYECKHE SIBJICHUS. XUMHUUECKas peakius U €€ MPU3HAKH.
' 3aKOHCOXPaHEHUSIMACCHIBEMIECTB. XUMUYECKUEYPABHEHUS
5 [lepuonnueckuii 3akoH u Ilepumoanyeckas cucTEMa XUMHYECKHUX JJIEMEHTOB
H.N. MenaeneeBa. CTpoeHMEATOMOB
[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
2.1 MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,
HOMEpPOB MEpUO/JIa U TPYIIIIbI dJIEMEHTA
Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
2.2 JJICKTPOHHBIX 000JI0OYEeK aTOMOB TeEpBhIX 20 XHMHYECKHMX DJIEMEHTOB
Ilepuonnueckoit cucremsl /.. Meneneera
3aKOHOMEPHOCTH B MU3MEHEHHHU CBOMCTB XMMHUUYECKHX AJIEMEHTOB IMEPBBIX TPEX
NepUOJIOB, Kalus, Kaiublus (paguyca aToMOB, OAIIEKTPOOTPHULIATEIHHOCTH,
2.3 METa/UIMYECKMX M HEMETAUIMYECKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBMU C TMOJOXKEHHEM »syeMeHToB B Ilepuoamueckoil cucreme u
CTPOEHHEM MX aTOMOB
3 CrpoeHuesenecTsa
Xumuyeckass cBsi3b. KoBaneHTHass (TONsipHasT U HEMOJIAPHAsl)  CBSI3b.
3.1 DNEeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  dyeMeHTOB.  MoHHas  CBs3b.

MerannnyeckascBs3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PEIETKH U BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Meranns u NXCOCANHCHNA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOia, Cepbl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, Kajius, Marauvda n KaJlb1Iu4d, AJIFOMHHHA, Keiesa.

DIEKTPOXUMHUYECKUNPSAHATIPSHKEHUMMETAIIIOB

4.4

duszndeckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETaJUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).

HOHy‘IeHI/IeOKCI/IHOBHeMeTaIIHOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11).IToaydeHueokCHI0BMETAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  QIOMHMHMA, JKene3a, uuHKa). llomydeHueocHoBanuii u

aM(pOTEPHBIXTHUAPOKCHIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOHM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OOue xuMudeckue cBoiicTBa cpenux coneil. [lomydenneconei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I
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HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOf/'I M a30THOM KHCIOT B MMPOMBIIIJIICHHOCTH.

OO0111ecnocoObINOTyYeHUSIMETATIIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUEPEAKIIUU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYECKON peakIiy, TEPMOXUMHUYECKHE ypaBHEHUS. DK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCIIUTEIIEHOBOCCTAHOBUTEIILHEIC pCaKknum. OKUCIIHTEIN U BOCCTAaHOBHUTEIIH.
HpOHeCCBIOKI/ICJ'IeHI/Ifl n BOCCTAaHOBJICHUA.

DNeKTPOHHBIN0ATaHCOKUCIUTEILHOBOCCTAHOBUTEIbHOMpEAKINU

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOJUTHI. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTeNeHbANCCOIuaIliN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINI

XHUMHS ¥ OKpyXaronjasicpeaa

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX " OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXKarouleil  cpeibl  (KUCIOTHBIE — JOXK/H,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
IPOMBIIIICHHOCTH UX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 o(GopPMyIaMXUMUIECKUXCOCTUHECHUN
7.2 Macchbl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 HOXUMHYECKUMYPAaBHEHHSIM
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