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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIETro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU IPENoJaBaHusl y4eOHOTo mpeaMera
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJIMETHOE COJIepKaHue, MPEeTyCMaTPUBAET paclpe/iesieHHe ero mo Kjaccam U
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX W BHYTPUIPEIAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TAKKe TPEOOBAHUH K pe3ylbTaTaM 00ydeHUs] XUMHUH
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHpPA, BAKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHUECKOW OE30IaCHOCTH, TPOOIIeM 3JpaBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT €O CHENU(UKONW HAYYHOTO MBIIUICHHS, 3aKIabIBA€T OCHOBBI IEIOCTHOTO
B3IUIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarONINXCs;

CrocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHHWAM, K MPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOrHYecKoe oOpazoBaHHE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MpECTaBIECHUI 00 MEKTPOIUTHUYECKOHN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHASA (DYHKUMU OOBSICHEHUS M NPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHMs B Hayke. M3yueHune Xxumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON NEATETHHOCTH YEJIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEeHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUU IMpaBuil 0€301acHOrO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popMHpOBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMUHOCTH, TOTOBOM K caM00Opa3oBaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  MO3HaHMS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMYHbIX BUJOB JIESTEIBHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHbIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX NpPU pElIeHHH MpodiieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATENHHOCTH B LIEISIX COXPAHEHHS CBOETO 3[0POBBS U OKPY)KAIOIIEH MPUPOTHOU
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yucino 4acoB, OTBEAEHHBIX U U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKyJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMUYECKUX JJIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHASI MOJICKYJIsipHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusznyeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss W e€ NpHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBICHUM, HaOIIOCHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE jkene3a ¢ pactBopoMm coiau memu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pe3yNbTaTOB TMPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIErO 3aKOH COXpPAaHEHUS MaccChl, CO3JaHHE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyeckue U XMMHUYECKHUEe CBOMCTBA (peakIui rOpeHus).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUECKUE peaKkuuu. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
¢buznyecKkue U XuMUYeCKHe CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmosrydeHust. Kucnotsl u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. Xumudeckue cBorcTBa BoJbl. OcHOBaHMs. Poyib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCTIOTHEIE, aMpOTEpHBIE) U HecoleoOpa3yromue. Homenkiarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MUecKMe M XUMHYECKHE CBOMCTBAa OCHOBaHMU. IlomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHHUS U MPEKpalleHUs TOpeHus (1oxkapa), 03HAaKOMJIEHHUE ¢
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJICOMATEPUAJIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTa/ylaMd (HaTpueM U KajbliieM) (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (ll) ¢ pactBopoM cepHOl KHCIOTHI, KHCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepumoanyeckasi cucrema xummu4veckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux saeMeHToB JI. M. MenaeneeBa. Ilepuoast u rpymnmbl. Du3ndeckuii CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTa IO €ro IOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuogunueckoro 3akona u Ileproanyeckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIMTEIbHO-BOCCTAHOBUTENIBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOPAMH KMCJIOT U ILIEJIOYEH, NMPOBEJEHHUE OIBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUH, TaK U IOHATH,
SIBJIFOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmye ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, TUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHNE, MOJIEINb, SBJICHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnognueckuit 3akoH. Ilepuomuyeckas cucrema XuMH4YecKux ayeMmeHTtoB J[. U
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHYECKON CBA3HM. THIIBI KpPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIAaCCaM HEOPraHMYECKHX COCAMHEHUMN, NeHETHYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuuax. [lonsatue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBICHHE YPABHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconyanuy. CUIbHbIE U CIIa0bIE 3JEKTPOIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNA 00 DSJIeKTPOJIMTHUECKOW naucconuanuu. KadecTBeHHblE peaklMM Ha HOHBIL.
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOW pEakUUU OT BO3JIEHCTBUS Ppa3IMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOLUINX MPHU3HAKU MPOTEKaHUs peakinii MOHHOro obOMeHa (oOpazoBaHHe
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTAIbHBIX 33/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHUYECKUE CBOWMCTBA Ha NpUMeEpe xJopa (B3aUMOJCHCTBHE C MeTaUIaMH, HEMeTaIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojiopoa, cTpoeHue, (U3MYECKHe M XUMUYECKHe CcBOMCTBa. OKCHUIBI CEphl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoTel. ConM cepHOM KUCIIOThI, KaUeCTBEHHAasl peaklus Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapakrepuctuka syeMeHToB VA-rpynmnbel. OcCOOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, Moyty4ueHue u npumeHeHune. Coyim aMMOHHUSI, UX (PU3HUECKUE U XUMHUYECKHUE CBOWCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnonapb3oBaHne HUTPATOB U COJIEH aMMOHHMS B KauyeCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
docdopa, dusndeckue u xumudeckue cpoiicta. Oxcua dochopa (V) u dochopHas kucioTa,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIEe CTEIIEHU OKHUCIIEHUsS. YTJepo/l, aJUIOTPOIHbIE MOIU(UKALIUY, pAaCIpOCTPAaHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOrHYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, HNPUPOAHBIM ra3, HedTb), MPOAYKTHl HX IepepaboTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOWMCTBA, NOJYYCHHE U TPHUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATepUaNIOB), HaOIIOAEHWME Tpollecca OOyrMBaHMSA  caxapa TOJ  JACHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3MUECKMMM CBOMCTBaMM a30Ta, (ochopa M UX COEAMHEHUU
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KAaueCTBEHHBIX peakUuid Ha HOH aMMOHUA U ¢ocaT-uOH U H3YYEHHE MPU3HAKOB HUX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MpPOTHBOrasa, MojydeHue, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEUIEHHE 3KCIEepUMEHTANbHBIX 3a/1ad no TeMme «BaxHeimue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHud B [lepuoandeckoi cucreme xumuueckux aemeHToB . . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YYT'YH, TIOPATIOMUHUMI, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXJEHUE B npupoje. Pu3nuecKkue U XMMHUYECKHE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnaeneeBa, CTpoe€HHME MX aTOMOB, HaxOXKJICHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelmme coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoxJaeHue B npupoae. Guznueckue U XMMHUUECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTromMa, HaxoKJAeHHe B npupoje. dusnueckne u XUMHYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEJOBAaHUE CBOWCTB KECTKOM BOJBI, Ipoliecca TOpEeHHs jKele3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OTMCAHUE MPOIIECCOB OKPAIIMBAHMS IJIAMCHU HOHAMH HATpU,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKaIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKarollel cpeabl (MpeaeabHas TOIMyCTUMasi KOHIIEHTpaus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBS3EH NPH M3yYEHUHM XUMUU B 9 KJIaCCe OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlM3,  CHUHTE3,  Kiaccupukauus,  MEpUOJUYHOCTb,  HAOIMIOJEHHE,  HKCIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsAl, MPOBOJHUKH, IOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoIHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTHUTAIOTCS B X0JIe OOyUeHHsI XMMUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHOM J1EATEIBHOCTH B
COOTBETCTBUM €  TPAAULMOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYarOIIMUXCS PYKOBOACTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PaCIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpMOTHYECKOr0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOUIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HayYHOMY
HaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaNUEil 0 MEepeoBbIX JOCTUKEHHUSAX U OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMSIX 00 YCTpoicTBe
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
yueOHOMCCNEA0BATEIbCKOM, TBOPUECKONM M JAPYrMX BHJAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B TpOLiecCe 3TOHW y4eOHOM NesTenbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIEHUE U IOCTYIKA CBOMX TOBAapHINEH C MO3UIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHMS MOCIEICTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PDEHUYECKUE  NPEICTABICHHSA O  BEIIECTBE W XMMHMYECKOM  pEakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIIAIOIINUE OCHOBY VIS
[IOHMMAHUSl  CYIIHOCTM HAayyHOW KapTUHbBI MHUpA, IMpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NMPHUPOABI, B3aMMOCBA3SX YEIOBEKa C MPUPOJHOW CPENoH, O poJin
XMMMH B II03HAHUU ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATE/IbHBIE MOTHBBI, HAIPABICHHbIC Ha IOJIYYECHHE HOBBIX 3HAHUU II0 XUMMHH,
HeoOXoAUMBble JUId OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHMUH, IO3HABATEIBHOM,
MH(GOPMALIMOHHOM U YUTATEIbCKON KyJIbTYpBhl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JINTEpaTypoi, JOCTYIHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEI0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHMs B TaJIbHEHILEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYPEHHs), HEOOXOJAWMOCTH COOJIOJCHHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KU3HH;

5)TpynaoBoro BocnuTaHus:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TpyAy W pe3ynbTaraM TpyJOBOM JA€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,

0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U

pa3BUTHS HEOOXOAUMBIX YMEHHN, TOTOBHOCTh aJIallTUPOBATHCS B MPO(ECCUOHAIBHON CPEeae;
6)3K0J10r14ecKOro BOCIIUTAHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE LIEHHOCTH 370POBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIIOCOOHOCTH TIPUMCHSTH 3HAHUS, IOJIydaeMble NMPH W3YYCHUM XHMHH, JJIS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUYECKOTO MBIIIJIEHHUS, YMEHUSI PYKOBOJACTBOBAThCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHayYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMI, TUNOTe3a, (PakT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIe NEHCTBHUS (IIO3HaBaTENIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHHST IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTNIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUH [UIsl KiacCU(UKALUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHUS MOHATHS (IIPeIMETHbIE U METalpeAMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peaklud — TMpU pelIeHud YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYK/ICHUII;

MpHOOpeTEeHNE OMbITa MO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOMI0IaTh 32 X0J0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIATh OTUYET O MPOJIEIaHHOM paboTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa



XMMUYECKOTO COJepKaHUs, CIPaBOYHbIE MOCOOMs, pecypchl VIHTepHeTa), KPUTUYECKH
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENENEHHOTO TUMA, MPHOOpPETeHHE OmbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHbOpMAMK W WIIIOCTPHUPOBATH pPEHIaeMbIe 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKaIOIIEeH MPUPOTHON CPEJIbI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MMOJyYeHHBIE PE3YIbTAThI MO3HABATEILHON JAEATEIIEHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUSI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW ITO3HABATEIHHON M
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEMCTBHI, OnpeeieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTh, BBIOMPATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
0oOyyaroMMuUCsl HaydHble 3HAHMS, YMEHHUS M CIOCOOBI JCWCTBUI, BHUJABI JEATEILHOCTH IO
MOJIyUEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpeTaluu, NpeoOpa3oBaHUI0 U TNPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX TMOHATHI: aToM, MOJIEKYJa, XUMHUECKUI 3JIEMEHT,
IIPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTEJIbHAsl aTOMHAas M MOJIEKYJIsApHas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJISpHas
Macca, MaccoBasi JI0Jii XHMHUYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJSIPHBIA OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBaHHWE, COJIb, 3JEKTPOOTPHUIATENBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1accupHUKalMs peakUuil: peaklM COEJUHEHUS, PEaKUHUU Ppa3IoKEeHUs, peaKiHH
3aMeIIeHNUs], peakui 0OMeHa, 9K30- M SHJO0TEPMUYECKUE peakIny, TerIoBoi 3dekT peakium,
AP0 aToMa, SJIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTAallb, panyC aToMa, XMMUYeCKas CBS3b,
MOJIIpHAsl M HeMoJIApHasi KOBAJIEHTHAs CBSI3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBasi 10J14 BellecTBa (IIPOLEHTHAs! KOHILIEHTpAIlKs) B pacTBOPE;



WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTH 3TU NOHITUS IPU
ONMCAHUU BEUIECTB U UX NIPEBPAILEHUI;
UCTOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (POpMya BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIIUI;
ONpPEJENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEIEHb OKHUCICHUS
2JIEMEHTOB B OMHApHBIX COEIUHEHMSX, NMPUHAIJIECKHOCTh BEILIECTB K OINpPENIEIEHHOMY Kilaccy
coeMHeHuI no GopmysiaM, BUJL XUMUYECKOH CBSI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPTaHUUECKUX
COEJIMHEHUSX;
packpsiBaTh cMbica [lepuoaunueckoro 3akona JI. . MenaeneeBa: JeMOHCTPUPOBATh TOHUMAHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJO0XKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJISIPHOTO Y4EeHHUsI, 3aKOHa ABOraJipo;
OMMCHIBATh M XapakTepus3oBaTh TaOauuHyro Qopmy Ilepronmueckoil cuCTeMbl XMMHUYECKUX
AJIEMEHTOB: pa3jINyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «mnodouyHas noarpymnmna (b-
IpyIIa)», Majible U OOJbIINE EPUObI, COOTHOCUTh 0003HAUYEHHU S, KOTOPhIE UMEIOTCS B TaOJIHIIe
«Ilepnognueckass cucrema xumuueckux osnemeHtoB JI. WM. MeHnneneeBay € 4YHMCIOBBIMU
XapaKTepUCTUKAaMH CTPOEHHSI aTOMOB XHMMYECKUX 3JIEMEHTOB (COCTaB M 3apsii Aapa, odiiee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue UX MO JIEKTPOHHBIM CII0SIM);
KJIaCCU(PUIIMPOBATh XUMHUECKHUE JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUUECKUE peaKlnuu
(M0 9KCITy M COCTaBY Y4acTBYIOUIUX B PEaKLUU BELIECTB, [0 TEIJIOBOMY 3 (DEKTY);
XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEp)K/as  OMUCaHHE TMpUMEpaMH  MOJIEKYJISPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALLEHUI B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa Mo (QopMyle COEAMHEHMs, MAacCOBYIO JIOJIO BEIIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKINH;
MIPUMEHATh OCHOBHBIE OII€pPAIlUM MBICIUTEIBHONU ACSITEIIBHOCTH — aHAJIN3 U CHUHTE3, CPAaBHEHMUE,
0000111eHIe, CUCTEeMATHU3alUI0, KIAaCCU(PUKAIUIO, BBISABICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3el
— JUI1 WU3y4YEHHUs CBOMCTB BEUIECTB M XWMHMYECKUX PEAKLUM, €CTECTBEHHO-HAyYHbIE METOJIbI
Mo3HaHusi — HaOJIOJeHHWe, W3MEpPEHUEe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHbId U
MBICJICHHBIH );
ClIeIOBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOW MOCYA0H U Jab0paTopHBIM 000pyJOBaHHEM, a
TakKe MpaBujaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 10 BBIOJIHEHUIO
1ab0paTOPHBIX XUMHYECKHX OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(BoopoAa W KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPENeIEHHOW MAacCOBOW Jioyiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W MPOBOJUTH XUMHUYECKHUE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pACTBOPOB IIENOYEH U KHUCIOT C TMOMOIIBI0 HHAUKATOPOB (JaKMYC,
benondranenn, METUIOPAHK U IPyTHE).

K koHiy obyueHus B 9 Kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX MOHATUN: XMMHUYECKUH JIEMEHT, aTOM, MOJIEKYIIA,
UOH, KaTHUOH, AaHHOH, TIPOCTO€  BEIIECTBO,  CJIOKHOE  BELIECTBO,  BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTEINEHb OKUCICHMS, XMUMMUYECKas pEaKLUsl, XUMUYECKas CBS3b,
TEIUIOBON 3 PEKT peakiuu, MOJb, MOJIIPHBII 00BEM, pacTBOP, HMEKTPOJIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMAlLINSA, PEAaKIUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTHUMbBIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKHCIUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAaHOBJEHUE, AJUIOTPOIHS,
aM(pOTEepPHOCTb, XMMHUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs, METAaJUIMYecKas), KpUCTaNINUYecKas



pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEAKLUH, IPEIEIbHO
nonycrumas konuentpanus [1JIK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUI U MPUMEHSTh 3TU NOHATHUS [IPU
ONMCAHNU BEUIECTB U UX MIPEBPAILECHUI;

UCTIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS (OpPMya BEIIECTB M ypaBHEHUH
XUMHUYECKUX PEaKLIH;

ONpEJENATh BAJIEHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKHX 3JEMEHTOB B COCAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPENEIIEHHOMY KJacCy COEIMHEHUU IO
dbopmynaM, BUI XUMHUYECKON CBS3H (KOBaJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUIECKUX
COEJIMHEHUSX, 3apsA]l MOHA 10 XUMHUYECKOM (opmyie, XapakTep cpellbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COECAMHEHUH, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbica llepuoanueckoro 3akona [[. M. MeHnmeneeBa M AEMOHCTPUPOBATH €r0
MMOHMMaHMEe: ONMCHIBaTh U XapaKTepu3oBaTh TabauuHyro ¢opmy Ilepuonnyeckoil cucremsl
XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHATHS «TJIaBHas moArpymnma (A-rpymma)» u «moOouHas
noarpynna (b-rpymmna)», maneie u OosblIME NEPUOABI, COOTHOCHUTH OOO3HAYEHMS, KOTOpPbHIE
UMEIOTCS B NEPUOJNYECKO Taliuile, C YHUCIOBBIMM XapaKTEPUCTHKAMHU CTPOEHHS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sapa, oOlee YUCIIO 3JEKTPOHOB M paclpe/iesieHne ux
I10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 001I[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHHUI B IMpenenax MajblX MEepUuoJ0B U TIaBHBIX MOJATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIMPOBATh XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIuu
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B pEaKLUWU BEIIECTB, MO TEIJIOBOMY 3(deKkTy, o
M3MEHEHUIO CTENEeHEe OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOMME M CreNU(PUUECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX WU
CIIOXHBIX BEILECTB, MOATBEPXkAas OMHMCAHUE IPUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBIISATh YPaBHEHUS AJIEKTPOJIUTUYECKON TMCCOLUAIIUU KUCIIOT, IIeJIouei U coJiel, MOJHbIE U
COKpaIIEHHbIE YpPaBHEHHUS peaklUii MOHHOTO OOMEHa, ypaBHEHHUS peakiui, MOATBEP KIAI0LIUX
CYIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHca 3TUX peaKIuit;

MIPOrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIO
XMUMHUYECKOTO 3JIeMEHTa Mo ¢opMyse COEIUHEHHS, MacCOBYIO JOJIO BEIIECTBa B PAacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

coOiroAaTh MpaBuUiia MOJB30BAHUS XMMHUYECKOW MOCYIOW M 1ab0opaTOpHBIM O00OpYyIOBAaHUEM, a
TaKkKe MpaBuiia 0OpalleHUs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITOJTHEHHUIO
1ab0paTOPHBIX XUMHYECKHX OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJIUTHh  PEAKIMM, MOATBEP)KJAIOIINE KAueCTBEHHBIM COCTAaB pa3jIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI M HMOHBl HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE ONIE€PAIIUM MBICITUTEIBHOU ACSITENIBHOCTH — aHAIN3 U CHUHTE3, CPAaBHEHMUE,
0000I11eHNe, CUCTEMATU3AINIO0, BBIIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€M — A M3y4eHUs
CBOWCTB BEILIECTB M XHWMHMUYECKHX pPEAKIUN, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0Jr0/IeHNe, H3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne KoauuecTtBouacoB
o/ HaumeHoBaHuepas3aejioB U B K 5 i 5 JuexkTpoHHble (¢ poBbIE)
I TEMIPOrPaMMbI o cer HOHTP 0JILHBIEPA0OOT Hp AKTHYECKHEPADOT o0pa3zoBaTe/ibHbIEPeCYPChI
Pa3nen 1.IlepBoHavyaibHbIEXUMHUYECKHENOHSITHS
11 XuMusi — BaxkHast 00JIACTb €CTECTBO3HAHUS 5 9 https://m.eds00.ru/A3R9T4T6

"~ | ¥ IPaKTHYECKOM JISATEIPHOCTH YeJI0BEeKa X

https://m.edsoo.ru/JOM9V8V8

1.2 | BemecTBa U XUMHYECKUEPEAKITIH 15 1 D
Hroromnopaszneny 20
Paszpnen 2.BaxHeiine npeacTaBuTe/ M HECOPraHMYECKUX BELEeCTB
2.1 | Bo3nyx. Kucnopon. [Tonsitue 06 okcnmax 6 $[tps://m.edsoo.ru/05A8 KSW8
2.2 | Bomopon. [ToHsiTHE O KHCIIOTaX U COMSX 8 1 Ettps://m.edsoo.ru/C4H8K6T8
2.3 | Bona. PactBopsl. [TonsaTre 06 ocHOBaHUSX 5 1 1 thtps://m.edsoo.ru/FlX?OlBO
524 P?;HOBHBICK.]'IaCCI)IHeOpFaHI/I‘IeCKI/IXCOCI[I/IHeH 11 1 1 https://m.edsoo.ru/L3FAR7GOT
Hroronopazneny 30
Pasznen 3.Ilepuoauueckuii 3axkoH u Ilepuoagnyeckas cucrema xummnueckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHneaToMOB.

XMMHYECKASACBS3b. OKI/ICJII/ITEJII)HO-BOCCTaHOBI/ITeJIbeIepeaKIII/II/I

Iepuoanyeckuii 3akoH u Ilepuogudeckas
3.1 | cucrema xuMuUecKux daemMeHToB JI. 1. 7 https://m.edso0.ru/C9I11K8POM
MenaeneeBa. CTpoeHneaToMa
3.2 XuMuyeckas CBsA3b. OKHCINTEIBHO- 8 5 https://m.edsoo.ru/W8COT2E7
"~ | BOCCTAaHOBHTEJIbHBIC PEAKIINN K
https://m.edsoo.ru/D9Y9K7ES
Hroronopazneny 15

L



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/D9Y9K7E5L
https://m.edsoo.ru/D9Y9K7E5L

PesepBHOEBpEeMs

https://m.edsoo.ru/A3F7K3G1
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https://m.edsoo.ru/A3F7K3G1G
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

Ne KosmnyecTtBouacon
n/ | HaumeHnoBanuepasieaoB u Temnporpammel | Beer | Konrpouabubiepador | IlpakTudyeckuepador JJICKTPOHHbIE (HPPOBLIC)
I o o . o0pa3oBaTejibHbIEPECYPCHI
Pa3nes 1.BemecTBO U XMMHYeCKHe PeaKIHH
11 [ToBTOpEeHME M YTIyOJICHUE 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/GO9M5W9J3
pasziesoB Kypca 8 kiacca T
19 OCHOBHBIC3aKOHOMEPHOCTUXUMHUYECKIXPEaK 4 https://m.edso00.ru/R3Z29Q6G4
uui G
13 DIEKTPOJUTHYECKAS TUCCOIMAIINS. 8 1 1 https://m.edsoo.ru/D5R5V404
XUMHYECKHE peakllii B pacTBOpax A
Uroronopazneny 17
Paznea 2.Hemera/uibl 4 MX COeIMHEHUSI
OO0r1ast XapakKTepUCTHKA XUMUYIECKHX https://m.edsoo.ru/FOWIN9IF5
2.1 anemeHTOB VIIA-rpymnmel. ["amorenst 4 1 \Y%
OOmiast XxapakKTepUCTUKAa XUMUYECKHX https://m.eds00.ru/S7L7MOL7
2.2 STEMCHTOB VIA-rpynmet. Cepa u 6 S
e€coeTMHEHHUS =
OOmiast XxapakTepUCTUKAa XUMUYESCKHX .
2.3 BHeMeHTOE VA-Ir)pynnH. Azort, pochop u ux 7 1 rLljttps.//m.edsoo.ru/A6Y986H4
COCIIMHCHUS =
OOm1ast XxapakKTepUCTUKAa XUMUYESCKHX } https://m.edso0.ru/O2WEH2K
2.4 | snementoB IVA-rpynmnel. Yriiepoa 1 KpeMHUN 8 1 2 5Y
Y VX COCJAMHEHUS —
Wroronopazneny 25
Pa3zgen 3.MeTaiibl M HX COeTHHEHUSA
3.1 | OOunecBoiicTBaMeTawIOB 4 fl\lfltps://m.edsoo.ru/C1C6H6T2
3.2 | Baxmueiline MeTaaibl 1 UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/I8G6J7R9U
Hroronopazaeiny 20



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U

Pasznen 4.Xumus u okpyskawuas cpeia

https://m.eds00.ru/Z3S8T108

4.1 | BemectBa U MaTepuaibl B dKU3HU YEJIOBEKA 3 K
Hroronopaszneny 3
https://m.edso0.ru/N2U7H3F8
PesepBHOEBpeMs 3 A
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne KosnyecTBoyacoB
Temaypoka Bee  Komrposbmbie | TIpakTaueckue Jarauzyu | DjekTpoHHblenu(poBBIEOOPA3OBAT

n/ eHHUsA eJIbHbIepecypchbl

- ro | padorsl padoTsbI

1 | Ilpeaver xumuu. POJb XMMUH B KM3HH | 4 https://m.eds00.ru/J4C2V8M9V
yenoBeKka. Tena 1 BelecTBa

2 | [lonatue o MeTo1ax Mo3Hauus B xumun | 1 https://m.edso0.ru/P10O8A5C6T
[IpaxTueckas padorta Ne 1 «IIpaBuia

3 | paboTsI B mabopatopui u MpHEMELI 1 https://m.eds00.ru/O5G3EODSY
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

4 | ‘Imerwie Bemectsa i cmecu. Cnocoder |y https://m.eds00.ru/X1A2E3M8R
pasjieseHus cMeceit
[TpakTuueckas padota Ne 2

5 | «Pa3nenenue cMmecelt (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8FIX
OYHUCTKH MTOBAPEHHOM COJIN)»

6 | ATOMBI B MOJICKYJIBI 1 https://m.edsoo.ru/J7R1I08H1L

7 | XUMHUCCKHE SICMEHTHL. SHAKN 1 https://m.eds00.ru/W3UBQBEDTW
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

8 | IIpocThie U CI0XKHBICBEIIECCTBA 1 https://m.edsoo.ru/H2W7W8P3A

9 | ATOMHO-MOJIEKYJIIPHOCYUCHHE 1 https://m.edsoo.ru/EOD1L5NIN
3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB.

1| Xummucckas gopmyna. 1 https://m.edsoo.ru/I3Y2G1R4C

0 | BaneHTHOCTLATOMOBXUMHUYECKUXIIIEME
HTOB

1 | OtHOCUTENbHAS ATOMHAs Macca. 1 https://m.eds0o.ru/FON3SOAI

1 | OTtHOCHTE IbHAS MOJICKYIIIPHAsT Macca

1| Maccorad o4 XMMITIECKOTO 1 https://m.edsoo.ru/J6A9W4P1J

2 | DJIleMeHTa B COEIMHEHNH



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J

KomanuectBo Bemiecrsa. Moib.
MougnsipHast macca

https://m.edso0.ru/C2J5K415X

dusnyeckre U XUMHUYECKUE SIBICHUS.
XuMHUYECKast peaKuust

https://m.eds00.ru/S2R3H7N6C

[Ipu3Haku u yCcloBuUs MPOTEKaHUS
XUMHUYECKUX PEaKINil

https://m.edsoo.ru/Z3F4A8K60

3aK0oH COXpaHEHHUs MacChl BEIECTB.
XHWMHUYECKUE YPABHEHUS

https://m.edsoo.ru/P7V8A5Z3D

NPk oORrOOR (MR WE

Breramcnenus KOJIN4YECTBA, MaCChl
BCIICCTBA IO YPAaBHCHUAM XUMHUYCCKHUX
peakuui

https://m.eds00.ru/W9S8Y 7727

Knaccudukanus XuMHUueCKuX peakuui

é (coemuHEeHMS, Pa3I0KCHUS, https://m.edsoo.ru/KOP1LARIW
3aMeleHus, ooMeHa)

1 M. B. JIoMOHOCOB — y4€HBIiI-

g | OHIWKIONEIHCT. O06o0enue u https://m.edso0.ru/C2T2E6W6V
crcTeMaTH3alUs3HAHU ]

2 | KontponsHas pabora Nel mo Teme https://m.edso0.ru/DEE9OAEIH

0 | «BemecTBa M XUMHYECKHE PEAKIIANY

2 Bo3nyx — cMech razos. CocraB

1 | Bozyxa. Kucnopoa — snemMeHT u https://m.edsoo.ru/M6A7YOW7S
npoctoe BemecTBo. O30H

2 du3nYECKUe U XMMUYECKHE CBOMCTBA

5 | Kucnopona (peaxiuu OKUCICHHUS, https://m.edso00.ru/O0Q4H1UST
ropenue). [lorsTueobokcumax

9 CriocoObI MoTy4eHHst KUCIOpoa B

3 71a00paTOPHH U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/F8Q2D2X3H
[TpumeHeHunekucIopoia
TennoBoit 3¢ ekt Xumuueckoit

2| pCAKINH, OHATHE O https://m.edso0.ru/Z6H4G9D8W

4 | TepMOXMMHUYECKOM YPaBHEHHH, IK30- U

SHAOTCPMHUYCCKUX PCAKIIUAX



https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W

a1 N

TornmBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0
IIpeI0TBpaILEHUs

https://m.edsoo.ru/Y2Y4M4H1B

[Ipaktudeckas padora Ne 3 o Teme
«ITonmyuenue U coOMpaHue KUCIOPO/a,
M3Y4YEHUE €ro CBOUCTB)

https://m.edso0.ru/J2X0T0AQD

Bonopon — anemeHT u npoctoe
BenecTBo. Haxoxaenue B mpupoe

https://m.edsoo.ru/I8D2B5D7A

duznueckre U XUMUYECKUE CBOUCTBA
Bojiopoja. IIpumenenneBoopoia

https://m.edso0.ru/Q0A7R7W60

TloHdaTHE O KHUCIIOTaX U COJISIX

https://m.edsoo.ru/N711U1E4)

Croco0pl TTONTy4eHus! BOAOPO/Ia B
naboparopuu

https://m.edsoo.ru/FAW6U5050

[IpakTiueckas padorta Ne 4 o Teme
«[lonydyenue u coObupanue BOAOPOA,
W3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/A8D2B602Z

Monsipabiii 00b€M ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y 1W4W8C

w w N W = W O W ION 0N NN o N

Brrancnenus o0bEMa, KoJIMuecTBa
BEIIIECTBA rasa 1o e€ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UIH 00BEMY

https://m.edsoo.ru/LOW2K908I

Breruncienus o0bEMOB ra3os 10
YPaBHCHHUIO pCaKINU Ha OCHOBEC 3daKOHA
00BEMHBIX OTHOIIIEHHI T'a30B

https://m.edsoo.ru/M7G2D2E3H

dusznueckue U XUMHUYECKHE CBOIICTBA
BOJIBI

https://m.edsoo.ru/F3S5H7HOU

Cocras ocHoBauuii. [Tousrue 00
HWHJIUKATOpax

https://m.edsoo.ru/I9M1C5U8J

~N w o W |01 w W

Bona xak pacTBOPUTCIIb. HacpimeHnnasie
1 HCHACBIIIICHHBIC PACTBOPHI. MaccoBas
A0JI BEIICCTBA B paCTBOPEC

https://m.edso0.ru/S7Z0N3W2D



https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D

oo w

[Ipaktuyeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOpPOB ¢
OIIPENENEHHON MaCCOBOU J10JIeH
pacTBOPEHHOTIO BEILIECTBA»

https://m.edsoo.ru/LOV7U6GI6H

KonTtposneHast padota Ne2 mo treme
«Kucnopoa. Bonopoa. Boma»

https://m.edso0.ru/Y3C8C9C8Z

OKcHaBL: COCTaB,
KJ'[aCCI/I(i)I/IKaIII/ISI,HOMCHKHaTypa

https://m.edsoo.ru/D1A6N2BIL

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJOB

https://m.edsoo.ru/E3USHIWSV

OcHoBaHusI: cOCTaB, KIaccuuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/C9Z0E9N8V

[Tosydenune n XuMHU4YECKHE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/W5V208K1E

Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

[Tonydenne n XuMHU4YECKHE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/B5C1L3L6M

[op S abr AR lwbd~NDS = & O OwW

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJTYyYCHHS, XUMUYECKHE
CBOWCTBA

https://m.edsoo.ru/J4B9Q5E1X

~N B

[IpakTuueckas padota Ne 6. Permenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX
COEOUHEHUIN

https://m.edsoo.ru/E9X4K8F7W

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH
HCOPraHN4YCCKUX COCIMHEHUN

https://m.edsoo.ru/HOU5D6A0C

O00011eHrEe U cUCTEMaTU3alUI3HAHNUI

https://m.edso0.ru/Q6GIN5L4B

O 01O |00~

KonTtponpHast padota Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX

https://m.edsoo.ru/W6J7L515P



https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P

coequueHuin"

= Ol

[lepBbIie MOTBITKU KIACCHU(PHUKAIINN
XUMUYECKUX IeMEHTOB. [IoHsaTHE O
Irpynnax CXOAHbIX JIEMEHTOB

https://m.edso0.ru/R4S7TM4M9N

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucTeMa XUMHUYECKUX
anemeHToB JI. . Menaeneera

https://m.edsoo.ru/A1B9FQV6C

[Iepuoasl, rpynmsl, HOATPYIIIBI

https://m.edsoo.ru/W30116R2U

Crtpoenue atomoB. CocTaB aTOMHBIX
saep. M30Tonsl

https://m.eds00.ru/C9Q907Z3C

o1 o1 A o1 o N Ol

CrpoeHue 3JIeKTPOHHBIX 000JI049eK
aToOMOB 3JIeMeHTOB [leprnoanueckoi
cuctemsl /1. 1. Menaeneena

https://m.edsoo.ru/O0F6Y5C8B

(6]

XapakTepucTUKa XUMHAYECKOTO
9JIEMEHTA IO €ro MOJIOKEHHUIO B
[Tepuonnueckoit cucreme /1. U.
Meuneneena

https://m.edsoo.ru/A9C319Z25W

(6]

3nauenue [lepuoamyeckoro 3akoHa s
pa3BUTHS Hayku U TipakTuku. /. 1.
MenneneeB — y4EHBIN, MTEIAaror U
IPaKJIaHUH

https://m.edso0.ru/K3S31400V

oo o1

PesepBubIit ypok. O600meHNE 1
cucTeMaTH3alus 3HaHU /
Bcepoccuiickas npoBepouHasi paboTa

https://m.edsoo.ru/BOV1I14W6A

KonTponsnas pabora Ne4 mo teme
«CTtpoeHne atoMa. XMMHUYECKas CBA3b
/ Becepoccuiickasi mpoBepodHas paboTa

https://m.edsoo.ru/L2L.4K0050Q

QHCKTpOOTpI/II_IaTeJ'ILHO CTbaTOMOBXHNMHU
YCCKHUXIJICMCHTOB

https://m.eds00.ru/S6R802X9B

o oo, © o1

HMoHHassxuMHu4uecKascBI3hb

https://m.eds00.ru/R201T6L4S



https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S

KOBaJIeHTHaSIHOJISIpHaSIXI/IMI/I‘IeCKaSICBSB

g . 1 https://m.edsoo.ru/GO9N4H4J6F

g KoBajieHTHAsHENONAPHAIXUMHIECKASIC 1 httos://m.edsoo.ru/R50417S5K
BSI3b

2 CTeneHbOKUCICHUS 1 https://m.eds00.ru/S8U900D4B

g OxuciuTenbHo- 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTaHOBHTEJIbHBICPEAKIINT

g OKHUCIIUTEN ¥ BOCCTAHOBUTEIA 1 https://m.edsoo0.ru/M3D0P4C9Y

6 Peseprubrit ypok. O6001eHNE 1

2 | cucTemarH3anus 3HAHUM TI0 TEME 1 https://m.edso0.ru/S2R4S8M7N
«Ctpoenne aroMa. XUMHUYECKASACBA3DY

g Peseprntii ypox. Odobmerme u 1 https://m.eds00.ru/SIR1B1L6Q
cUCTeMAaTH3allis 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

Ne KoJsinuecTBOYacoB
Jarausyu | JiaekTponHblenudpoBbieodpa3oBa

o/ Temaypoxa Bce | Konrpouasbnbie | IIpakTuyeckue CHUSE TeJIbHbIEPECYPChI

- ro | padorsl padoTsbI
[Tepuonnueckuii 3akoH. [lepronnueckas

1 | cucrema xumudeckux snementos J1. U. 1 https://m.edsoo.ru/WA4Y5P2F9X
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 | XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/\V8K9C1C4R
HEPHOJIOB

g | Koaccnpuiauns i Homerk1aTypa 1 https://m.eds00.ru/Q9Y1Y7Z00
HEOPraHWYeCKUX BEMIECTB

4 Brgst xummraeckon CBASH H THITE 1 https://m.edsoo.ru/R9T4R3J2H
KPHUCTAJUTMIECKUX PEIIETOK
KonTtponbHas padorta Nel o teme

5 | «I[ToBTOpeHue U yriryOaeHne 3HAHHMA 1 1 https://m.edsoo.ru/R3U4P4C6M
OCHOBHBIX Pa3JIelIOB Kypca 8 Kiaccay

g | KuaccHuKauus XUMHYCCKUX PEaKUmii o | 4 https://m.edso0.ru/H6L106U80
Pa3IUYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOH PEaKIIUH.

7 | TloHsATHE O TOMOTE€HHBIX U F€TEPOTCHHBIX 1 https://m.edsoo.ru/Y8B8U8OA4I
peaKIusIxX
[ToHsATHE O XUMHYECKOM PaBHOBECHHU.

g | PAKTOPEL, BIMIOMIIC HA CKOPOCTE 1 https:/m.eds00.ru/S5K8G2A3K
XAMHYECKON PEaKInu U MOJI0KEHHE
XAMHYECKOTO PAaBHOBECHS

g | Oucmrersio- 1 https://m.eds00.ru/GIKIO1B1A
BOCCTaHOBHTEJIbHBICPEAKIINT

1 | Teopus 37EKTPOTUTHUCCKOMN THUCCOIIHAIINN. 1 https://m.edso0.ru/BOO3F1O8F

0 | CusibHBIE U CITa0bIC HIEKTPOJIUTHI



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F

HNoHHbIEypaBHEHUApEAKIUI

https://m.edsoo.ru/HIN3L8Y7G

N R e

XMMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHHUU B CBETE MPEACTABICHUI 00
3IEKTPOJIUTUYECKON AUCCONUALINHT

https://m.edso0.ru/T3G0X4B9l

XMMHNYECKUE CBOMCTBA COJIEU B CBETE

é MIPECTABICHHNA 00 dJICKTPOJUTHUECKOM https://m.edso0.ru/S1P2W3Q2V
JUCCOIHAIIIN

2’1 [MousTHEO THApPOTU3ECOIICH https://m.edso0.ru/X9Q4S7R5D

é O0o001IeHrE ¥ CUCTEMATU3ALASI3HAHAN https://m.edsoo.ru/B3H9Q0WON

1 | IIpaktuueckas padota Ne 1. «Pemenne hitps://m.edsoo.ru/Y 2COMAKAK

6 | SKCIIepUMEHTAIBHBIX 312U

1 KonTponsnas pabora No2 o teme

7 «DNEKTPOIUTHUECKAS TUCCOIIHAITHSL. https://m.edsoo.ru/A3E5Y 1K4F
XUMHUYCCKUEPEAKIIMH B PACTBOPAX)»

1 | OOmas xapakKTepuCTUKa TaJIOTCHOB. .

8 | Xumuueckue CBOWCTBA Ha MpUMeEpe XJIopa https://m.eds00.ru/L9Q3U2Z0U

1 XnopoBogopoa. ComsiHast KUCIIOTa,

g | XMMHYecKHe CBOICTBA, TOJIyUCHHE, https://m.edsoo.ru/VOY2L8Y0S
MIPUMCHCHHE

2 [IpakTuueckas padota Ne 2 o Teme

0 «[TonydeHne COISIHOM KUCIIOThI, H3y4CHUE https://m.edso0.ru/\V405C7J3Y
e€ CBOMCTBY

9 BrrunciieHus o ypaBHEHUSIM XUMHUECKUX

1 peaKImii, €CIIM OJMH U3 PEeareHTOB JaH B https://m.edsoo.ru/R8ROJ1L5A
HU30BITKE

2 | OOmas xapakTepucTuka snemMeHToB VIA- https://m.edsoo.ru/USK5SESDOV

2 | rpymmbl

2| AJUIOTPOTHBIC MOJM(UKALIH CCPBI. https://m.edsoo.ru/P8X9L2R2Y

3 | HaxoxaeHue cepbl U €€ COeTUHEHHI B — :



https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y

npupoje. XMMHYECKHECBONCTBACEPHI

CepoBojiopo, cTpoeHHe, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/D1K1F5UGP

(G20 \) AN

Oxcuppl cepbl. CepHast KMCIIOTA,
¢bu3nvecKkrue 1 XUMHYECKHE CBOICTBA,
IIPUMECHEHUE

https://m.edsoo0.ru/K2C0D1Y5W

N

XUMHUYECKUE PEAKIIUH, JIEKAIME B OCHOBE
MIPOMBIIIIJIEHHOTO CII0Cco0a MoTydeHus
CEpPHOM KHUCJIOTBHI.
XUMHYeCcKoe3arpsi3HeHUEOKPYKaroIecpe
ABICOCAMHCHUAMUCCPBL

https://m.edsoo.ru/\V6V8J252H

N

Brruncienne MaccoBOU JTIOJIH BEIXOJA
MPOJIyKTa PEAKIUU

https://m.eds00.ru/TSH5M5C6Q

o N

OO6mrast xapakTepucTuka 31eMeHToB VA-
rpymIbl. A30T, pacpocTpaHeHHE B
npupoe, (pu3nIecKue U XUMUYECKHe
CBOKMCTBA

https://m.edso0.ru/J9X6K5E5P

AmMUax, ero (pu3NYECKue 1 XUMUYECKHE
CBOMCTBA, MMOJIyY€HUE U IPUMEHEHUE

https://m.edsoo.ru/A2J3E515U

[IpakTuueckas padota Ne 3 o Teme
«[lonyyeHue aMmMuaka, U3ydeHUE ero
CBOMCTB»

https://m.edsoo.ru/H8ASA5G8V

= W o w O N

A3oTHas KucioTa, e€ pusnueckue u
XMUMHYECKUE CBOMCTBA

https://m.edsoo.ru/A4S5F4UOM

Hcnosib30BaHME HUTPATOB M COJICH
aAMMOHHMSI B KQUeCTBE MUHEPATIbHBIX
ynoopeHuil.
XuMHUECKoe3arpsi3HEHUEOKpYyKarolehncpe
IBICOETMHEHUAMHUA30Ta

https://m.eds00.ru/G7Y4Q1J6P

w

docdop. Oxeun dochopa (V) u
dbocdopHas kucnora, GuU3NIECKUe U
XMUMHUYECKHE CBOMCTBA, MOJIyUYEeHUE

https://m.edso0.ru/Q5B0G1N3R



https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

Hcnons3oBanue GochaToB B KaueCcTBE
MUHEPAIbHBIX YA0OpEHHHA.
3arps3HeHuenpupoHoiicpeapidocharamMu

https://m.edsoo.ru/M4G5H1P30

o1 w W

Yruepon, pacupocTpaHEeHUE B IPUPOJIE,
¢bu3nvecKne 1 XMMHYECKHE CBOMCTBA

https://m.edsoo0.ru/A9C8F1A4I

o W

Oxcuppl yriaepojaa, ux pusndeckue u
XUMHYECKHE CBOUCTBA. DKOJOTHIECKUE

po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM YIJIepoJia
(V)

https://m.edso0.ru/P6U7M4KIT

VYronpHasg KACIOTa U €€ COJIN

https://m.eds00.ru/T501S0F1T

o w ~N W

[IpakTiueckas padorta Ne 4 o Teme
"[TomyueHne yriaekucioro rasa.
KauecTtBeHHas peakiiys Ha kapOoHaT-HOH"

https://m.edsoo.ru/P6WOWG6A4C

[TepBoHauanbHBIEC TOHATHS 00
OpPraHMYEeCKHUX BEHIECTBAX KaK O
COEIMHEHMSIX Yriepoa

https://m.edsoo.ru/G506H6X1E

o b~ O w

Kpemuuii u erocoenuueHust

https://m.edso0.ru/S2F3Z4G3N

NN

[TpakTuueckas padota Ne 5. Permenue
AKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
«BaxHeime HeMeTalubl U UX
COEJIMHEHUS

https://m.edsoo.ru/Y8B8R2E1]

N B

KonTponsnas pabora Ne3 mo teme
«Baxxnelime HeMeTaIbl U UX
COEJIMHEHUS

https://m.edsoo.ru/K1E4W5F5D

w b

OO61mast XxapaKTepUCTUKAa XUMHUYECKHUX

9JIEMEHTOB — METaJUIOB. MeTramindeckas
CBSI3b U METAJUIMYECKAS KpUCTAIINYECKAs
pemérka. PU3nYEeCKUECBONCTBAMETAILIOB

https://m.edso0.ru/Q5M8X3Z6L

A b

XMMHNYECKHE CBOMICTBA METAJIOB.
DNEeKTPOXUMHUYECKUH Psii HANPSHKEHUM

https://m.edsoo.ru/M7G0OF6W6K



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K

MCTAJIJIOB

o1

OOm1re cnocoObl MOJTy4eHUsT METAIUIOB.
CrutaBel. Berauciienust mmo YPaBHCHUSAM
XUMHNYCCKHUX peaKHHfI, €CJIM OJJUH U3
PEareHTOB COJICPKUT IPUMECH

https://m.edso0.ru/F9S7U4G5C

Ilonstue o KOPpPO3MKUMCETAIIOB

https://m.edso0.ru/U4T6B8L6C

[I{enouHbIeMeTAILIIBI

https://m.edsoo.ru/ESNOF6H7A

OKCI/I)II)I W TUAPOKCHUJIBI HATPHUA U KaJIUA

https://m.edsoo.ru/Q5F4A8Z0U

Illenouno3eMeNnbHbIC METAIIIBI — KAJIBIIUN U
MarHui

https://m.eds00.ru/R9G4H2L5S

Baxnaennmmecoe TMHEHUIKATBITHS

https://m.edsoo.ru/B5B6S0F6R

O06001IeHne U cucTeMaTU3 a3 HAHNI

https://m.edso0.ru/Z8S2E1Y6W

XKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

https://m.edsoo.ru/U4F1V1P9K

[IpakTuueckas padota Ne 6 o Teme
"YKECcTKOCTh BOJIBI U METOBI €€
ycTpaHeHus"

https://m.edsoo.ru/T6EQU213W

AJTIOMUHAA

https://m.eds00.ru/0O2U1T4S00

AMdoTepHbIe CBOMICTBA OKCHIA U
TUIPOKCHU/IA

https://m.edso0.ru/T7Z619U3S

Kemeso

https://m.edsoo.ru/I2ROK4COE

Oxcuppl, THAPOKCH B U conu xene3a (1) u
xenesa (111)

https://m.edsoo.ru/U2B913V00Q

o O1l|NO1T O O101 01| &~ O1 w o1 NOkPOT OO OO INE O DS

O00011eHrE U cUCTEMaTU3alUI3HAHNI

https://m.edsoo.ru/W6NOH8L7X



https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X

[Tpaktuyeckas padora Ne 7. Pemenue

g IKCIEPUMEHTAIBHBIX 33124 TI0 TEME 1 https://m.edso0.ru/JIMAT7L4AX
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KUIIACC
Kona .
HIpOBEpsIEMOro IIpoBepsiembie NpeMeTHBIE Pe3y.IbTATEI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHAE TIOHSATHUS»
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUNA DJIEMEHT, MPOCTOE BEIIECTBO, CIJIOKHOE BEIIECTBO, CMECh
(omHOpOHAS W HEOTHOPOJHAsS), BAJCHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBasi JIOJIsl XUMHUUYECKOTO SJIEMEHTa B COCIWHEHUHU, MOJIAPHBIA O00BEM,
XAMHYECKass PEAKIHs, KIACCH(UKANUS PEAKIUi: pPeakluud COCAMHCHHUS,
peaKIuu Pa3oKEHHsI, PEaKIMU 3aMEIICHHs, peakiuu oOMeHa, 3K30- W
SHJOTEPMHUUYECKHE PEAKIIUU, TETUIOBOHM d(DPEeKT peakiuu, pacTBOpP, MaccoBast
JI0JIs1 BerecTBa (IPOIEHTHAS] KOHIICHTPAINS) B PACTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XHMHYECKHUX HOH\S'{TI/II\/'I 51
MPUMEHSTH 3TH TIOHATHS TP OTIMCAHUH BEIISCTB M UX IPEBPAIICHUIN
13 I/ICHOJ‘IBSOBa:l:B XHUMHYECKYIO CI/IMB(ZJ'II/IKy JUTSL COCTaBIJICHUsT (DOPMYJT BEIIECTB
Y ypaBHEHUH XUMUYICCKUX PEAKITUI
14 pacKpbhIBaTh CMBICT 3aKOHOB COXPAaHEHHSI MAacChl BEIIECTB, IMOCTOSTHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHs, 3aKOHa ABOTAIpO
15 OTIPENIETIATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIaccu(PUIMpOBaTh XUMHYECKHE peakuuu (10 YHCIy MW COCTaBy
' YYacTBYIOIIHMX B PEAKIIMH BEIIECTB, MO TETIOBOMY YD (EKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJIAPHYIO MacChl BEIIECTB
18 BBIYUCIISITh MAacCOBYIO JIOJIFO XMMHYECKOTO JjeMeHTa 1o (opmyre
COEIMHEHMS,
1.9 BBIYHMCIISITH MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE
110 NPUMEHATh E€CTECTBEHHOHAYYHBIE METOJbI TO3HAHWSI — HaOIIOJCHHE,
U3MEPEHHE, MOJICITMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxuHeimme npeacTaBUTEeNId HEOPraHUIECKUX BEIIESCTBY
21 pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHH: OKCHJ, KHCIIOTA,
OCHOBAaHMHE, COJIb
29 OTpPENeNATh IPHUHAUIKHOCTh BEIIECTB K ONpeAeNEéHHOMY  KJaccy
' coeMHeHuH no dhopmMmynam
2.3 KJ1accU(UIIMPOBATbHEOPraHUYECKUEBEIIEeCTBA
XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, MOATBEP)KJAsi OMUCAHHE MpUMEpaMH MOJIEKYISIPHBIX
yYpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIHI
MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTH TMPOTEKAHHUS XUMHUYECKUX TMpEBpallleHud B
Pa3TUYHBIX YCIOBUSIX
26 ClIeIOBaTh MpaBUiIaM IOJIH30BAHMS XUMUYECKON MOCYI0M 1 1abopaTopHBIM
' o0opymoBaHHMEM, a TakKe TMpaBWwiIaM oOpalleHusi C BeIIeCTBAaMH B




COOTBETCTBMM C HMHCTPYKIHMSIMH TIO  BBINIOJHEHHIO  JIAOOPATOPHBIX
XUMUYECKHUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOpPOJA), NPUTOTOBJIEHHIO PACTBOPOB C OMIPEACIEHHOM
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH MU IPOBOAUTH
XMUMUYECKHE HKCIIEPUMEHTHI II0 PACIIO3HABAHHIO PACTBOPOB INEIOYEH U
KUCIJIOT C TIOMOIIbIO HHIMKATOPOB (JTakMyc, (eHOI(TaTCHH, METUIOPAHK U

Apyrue)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHUYECKON PEaKLIUH

[To Teme: «llepnonnuecknii 3akoH u Ilepuonnueckas cucTeMa XUMUYECKUX
anementoB Jl. WM. MenneneeBa. CtpoeHnearoMoB. XHMUYECKAsICBSA3b.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIEPEAKIII

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKUX MOHSATHI: sapo aroma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHasl OpOUTab, paAuyC aTOMa, XUMHUYECKas
CBSI3b, HoJIIpHast u HenoJsipHas KOBaJICHTHAs CBSI3b,
ANIEKTPOOTPHUIIATENILHOCTh, MOHHAs CBSI3b, MOH, KAaTHOH, aHHMOH, CTENEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI)XI/IMI/I‘—IeCKI/IGBJ'IeMeHTBI

3.3

ONMCBIBATh W XapaKTepu30BaTh TabmuuHyro Qopmy [lepmogmueckoit
CHCTEMBI XUMHUYECKHIX DJIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAS MOJTPyIIIa
(Arpynna)» u «no6ounas noarpynna (brpynmna)», «manbie» U «O0JIbIIHE»
MIEPUOIbI

3.4

packpbiBaTh  cMblicn  [lepmoamdeckoro 3akona .M. Menzaeneesa:
JNEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAMYECKON 3aBUCHMOCTH CBOMCTB
XMMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoii cucteme

3.5

COOTHOCHUTh 0003HAUEHHUs, KOTOpble MMeroTcs B Tabmuie «lleprnoamdeckas
cucteMa xuMmuueckux »dnementoB JI.M. MenngeneeBay ¢ 4HCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsan  sAapa, oOIIee YWCIo DJIEKTPOHOB M paclpeiesieHHe HuxX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI:>IX COCAUMHECHUAX

3.7

ONpCACIIATh BHUA XUMHYECKOH CBS3H (KOBaJ'IeHTHaH n I/IOHHaSI) B
HECOPraHM4ICCKUX COCIUHECHUAX

IKJIACC

Kon
NpoBepPsiEeMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pCaKuus»

1.1

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHNUYCCKHUX TIOHSITHM: pacTBop,
QJICKTPOJIUTHI, HEJJICKTPOJIMTHI, QJICKTPOJIMTUYICCKAs JUucconuaims,
pCakiiukn HMOHHOI'O O6MeHa, KaTajn3aTrop, XHUMHYECKOC PABHOBCCHUC,
O6paTI/IMLIe n H606paTI/IMI>Ie peaknunn, OKHUCIHUTCIbHOBOCCTAHOBUTCIIBHLIC
pCaKknun, OKHCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCJICHUC W BOCCTAHOBJICHUC,
AJUIOTpOIINA, aM(I)OTepHOCTB, XUMHUYCCKas CBA3b (KOBaJ'IeHTHaH, MOHHas,
MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNIN4YCCKasd pCIJ_IéTKa, CIIJIaBBbI, CKOPOCTH
XUMHUYECKOMN pCaKknnnu

1.2

WIUTIOCTPUPOBATL  B3aMMOCBSA3b  OCHOBHBIX XUMHYCCKUX MOHATUM U




IIPUMCHSATL 3TH NOHATHUSA ITPHU OITMCAHHUU BCIICCTB U UX npeBpameHnﬁ

1.3

COCTABJIATH ypaBHeHI/ISI BHCKTPOHHTH‘ICCKOﬁ aucconualnnun KHCJIIOT,
HIeJI0Yeit U COJICH, MOJIHbIC U COKPAIIEHHBIC YPABHEHUS PEaKIUii HOHHOTO
oOMeHa

1.4

pacKpbIBaTh  CYHIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHUUYECKON PEaKLIUH

Ilo Temam: «Hemeramuipl M uX coeauHeHuss» W «Metalibl U HUX
COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOMHE W CHeNU(DUUSCKUE XUMHUYCCKHE
CBOWCTBA TIPOCTHIX W CIIOXKHBIX BEIIECTB, TMOJATBEPXKAass OIHUCAHUE
MpuMepaMy  MOJICKYJIIPHBIX W HOHHBIX YPAaBHEHH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKINT

2.2

COCTaBJIATh YpPaBHCHUA pCaKHHﬁ, MNOATBCPKAAOINNX CYHICCTBOBAHUC
TEHETHUYECKOI CBS3H MCKAY BEICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MPOrHO3MPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKHX TMPEBPALICHUI B Pa3IMYHBIX
YCIIOBHSIX
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CJIeJIOBATh MPaBHJIAM TI0JIB30BAHUS XUMHUYECKOH MOCY IO M TaOOPaTOPHBIM
o0OpyIOBaHMEM, a TaKkKe IMpaBWiIaM OOpalieHus C BEIECTBAMHA B
COOTBECTCTBUU C HHCTPYKOUAMU 110 BBITIOJTHECHU IO .]'Ia60paTOpHBIX
XUMUYECKHUX OIBITOB TI0 TIOJIYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(amMMMaKa M yrJIeKHCIIOTo ra3a)

2.5

MIPOBOJIUTH PEAKIINH, TOITBEPKIAIONINE KAaUeCTBEHHBIH COCTaB Pa3IMIHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM IYyTEM XJIOPHUA-, OpOMHI, WO,
kapOoHat, docdar, cwimkar, cyabdpaT, THIPOKCHIUOHBI, KaTHOHBI
aMMOHUS, HWOHBl HM3YYEHHBIX METaUIOB, TPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB

[To Teme: «XUMUS U OKpYKAIOIIAsL CPEIa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMH4Yeckux moHsaTui: [IJIK Bemniectsa;
KOPPO3Hs METAIIIOB

3.2

IPUMEHSITh OCHOBHBIE OIEPALIUY MBICIUTEIBHON NEATEIbHOCTH — aHaIHU3 U
CUHTE3, cpaBHEHHE, 0000IIeHIE, CUCTEMATU3alINIO, BBISIBICHUE TPUYMHHO-
CIIEICTBEHHBIX CBSI3€H — JJIS1 U3YUEHUS CBOMCTB BEIIECTB M XUMHYECKHX
peakIuii; ecTeCTBEHHOHAy4YyHble METOJAbl TO3HAHHUSA — HaOIIOJCHHE,
U3MepeHne, MOJACTUPOBAHUE, SKCIIEPUMEHT (pealIbHbIM U MBICIICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUS

1

HepBOHa‘-IaJII)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Ponp XMMuM B )KU3HU 4YeJIOBEKa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. OU3nyecKnecBONCTBaBEIIECTB. ATPEraTHOECOCTOSIHUEBEIIIECTB

1.2

ITonarue o METOJaX IIO3HaHHI B XHMMHHU. YucTeie BEIIECTBAa U CMCCH. Croco0b1
pa3aeieHust cMecen

1.3

ATOMBI M MOJEKYyJbl. XUMHUECKUE 371eMEeHThl. CHMBOJIBI XUMUYECKHX SJIEMEHTOB.
[IpocThie U ci0kKHbIE BElIeCcTBA. ATOMHO-MOJIEKYJISIPHOEYUYEHHE

1.4

Xumunyeckass ¢opmyna. BajneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BEIIECTB. OTtHOcUTeNnbHAs aTOMHas Macca.
OTHOCUTENBHAIMOJIEKYISIPHAsIMAcCCA. MaccoBas 10/ IIXMMIYECKOT02JIEMEHTA B
COEIMHEHUH

1.5

KonnuecTBo BeniectBa. Mosb. MossipHas Macca. B3aumMocBsA3b koauyecTBa, MacCchbl U
qucna CTPYKTYPHBIX €IMHUIL BEII[ECTBA.
PacuérbimopopmynaMXuMH4eCKUXCOEAUHEHN N

1.6

@U3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMUUYECKas peakius U €€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MaccChl BellecTB. XUMUUeckue ypaBHeHus. Kinaccuduxamus XuMUyecKux
peakiuii (CoOeTUHEHHs, Pa3I0KEHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYIOW, C MpaBUJIaMHU
paboThl B TabOpaTOpuH M MpUEMaMH OOpaIieHus ¢ JIabopaTOPHBIM 000PYIOBAHHEM,
W3Y4Y€HHE U OmnucaHue (PU3MYecKuX CBOWCTB OOpa3llOB HEOPraHMYECKUX BEIECTB,
HaOmrofeHue ¢u3ndeckux (TIaBJICHUE BOCKA, TasHHUE JIbJla, pacTHUpaHUE caxapa B
CTyNKe, KUIEHHWE M KOHACHCAllMs BOJbI) M XUMHYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHWE MEIHOI IMPOBOJIOKH, B3aMMOJCHCTBHE Mela C KUCJIOTOW) SIBICHUH,
HaOJI0/IEeHNE U ONUCaHUe MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKuil (pasioxkeHue
caxapa, B3aHMOJICICTBHE CEpPHON KHUCIOTHl C XJOPUIOM Oapusi, pasjoxKeHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3aMMOJEHCTBHE KeJie3a C PacTBOPOM COJIU
menu(ll), wu3ydeHume cmocoOOB pasjmeneHus cMeceid (C TOMOIIBI0 MAarHWTa,
¢bunbTpOoBaHUE, BRINAPUBAHUE, TUCTUILIALMUS, XpoMaTorpadus), IpoBeJeHUE OUYNCTKU
MOBAapEHHON COJM, HAOMIOJEHHE U ONHCAHUWE PEe3ylbTaTOB MPOBEICHHS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHHE MOJeNIed MOJEKY
(IIapoCTEP>)KHEBBIX )

Ba)l(HeﬁHlHerCI[CTaBI/ITeJII/IHeopFaHI/I‘leCKI/IXBeH_[eCTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucinopos — 3eMeHT U POCTOe BEUIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gpuzndeckiue 1 XuMUIecKrue CBOMCTBA (peaKkiuu
ropenus). Oxcupasl. Ilpumenenne kucnoponaa. CrnocoObl MoJydeHHs KHCIOpoOJa B
nabopaTopuu M TpoMblluleHHOCTH. KpyroBopotkuciaopoga B mpupoge. O30H —
IO TPOIHASIMO I PUKAIMSIKUCIIOPO 1A

2.2

TennoBoit 3¢p¢pexT XUMHUECKOM peaknuu, TEPMOXMMUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHNE peakuuu. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO3]yXa,
yCUJIEHUE MMApHUKOBOTO 3(ppekra, pazpymieHrne 030HOBOTO €05

2.3

Bomopon — oamemenT m mpocroe BemiecTBo. HaxoxkaeHume Bomopoza B IIPHPOJE,
(u3nYecKkue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI mosydeHus. Kucnotel u
coum
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ModnsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUECKUM YPaBHEHHSIM

2.5

®dusnueckue cBOMCTBA BOAbL. Boma xak pactBopurens. PactBopbl. HacelieHHbIE M
HEHACBILIEHHBbIE pacTBOPBL. PacTBOpuMMOCTH BemecTB B BoAe. MaccoBasg J0Jid
BELLECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHus. Ponb pacTBOpoB B
Ipupole H B JKH3HM  4YeloBeka. KpyroBopor BOAbl B IPUPOAE.
3arpsi3HeHUEenpUPOAHBIXBO. OXpaHa U OYMCTKAIPUPOIHBIXBOA

2.6

Krnaccudukanus Heopranndeckux coeaunennid. Oxcuapl. Kinaccudukaims oKCHIIOB:
cosieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) W HECOJICOOpa3yIOIIHeE.
Howmenknarypa OKCHJIOB. dusznyecknue U XUMHYECKHECBONCTBAOKCHIOB.
[TosryueHneokcua0B

2.7

OcHoBanus. Knaccuukanus ocHOBaHMI: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
HomenknarypaocHoBanuii.  ®dusnueckue W XMMHYECKHECBOWCTBAOCHOBAHUM.
[TosryuenneocHoBaHU M

2.8

Kucnotsl. Knaccuduxauust xucnor. Homenknarypa kucinor. Pusnueckue u
XAMHYECKHEe CBOMCTBA KHCIOT. PamaktmBHocTmMetaiioB H.H. bBekerona.
[TonyyeHnekncIor

2.9

Comu. Howmenknatypa coJieil. @PuU3MYECKHME W XHMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenuecoien

2.10

I'enermueckas CBA3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/’I
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XVWMHUYECKUH IKCTICPUMEHT: Ka4eCTBEHHOE OIPEJICIICHUE COJICP)KaHHs KHCIOpOoJa B
BO3JIyXe, MOJyYeHHEe, cCoOOMpaHHe, paclio3HaBaHWE W M3yYCHHE CBOWCTB KHCIIOPOJA,
HaOJI0/IeHNe B3aUMOJCHCTBHSI BELIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpaIieHus: TopeHus (moxkapa), 03HaKOMJICHHE ¢ 00pas3laMu OKCUIOB M ONHUCAHHE
UX CBOWCTB, MOJy4YeHHE, cOOUpaHue, paclo3HaBaHWE U M3y4eHHE CBOMCTB BOAOPOJa
(ropenue), B3ammojmercTBue Bojopoaa ¢ okcumom  Mmemu(ll)  (Bo3moxkHO
WCIIOJIb30BAHNE BHIEOMATEPHAIIOB), HAOI0IeHHE 00pa3IoB BEIIECTB KOJUYECTBOM |
MOJb, HCCJIEIOBAaHHME OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIIEHHONM MAacCOBOM J0JeH
pacTBOpEHHOTO BEIIECTBAa, B3aUMOJEWUCTBHE BOJBI C MeTaIaMu (HaTpueM u
KaJpIueM) (BO3MOKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), ONPEAEIECHUE PAaCTBOPOB
KHCIIOT M IIeJoYel C TMOMOIIbI0 HHJIMKATOpOB, HCCIeAOBaHHE 00pa3loB
HEOPraHMYECKHUX BEIEeCTB PAa3IMYHBIX KJIACCOB, HAOIIOJACHHE H3MEHEHUS OKPAacKu
WHIMKATOPOB B PACTBOPAX KHUCIOT M IIENOYEH, M3ydeHHE B3aHMOJCHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHUCIOTHI, KHCIOT C METaJJIaMH, pEaKIUui
HEWTpanu3alliy, [OJIyYeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajjia IpYyruM M3 PacTBOpPa COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe
«Baxxneliue Ki1acchl HEOPraHUYECKUX COCTUHEHUID)

Ilepuoanueckuii 3akoH u [lepruoanyeckas cucreMa XUMUYECKUX 31eMeHTOB J[. 1.
MenneneeBa. CTpoeHHEaTOMOB. XUMUUYECKasACBA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIEPEAKIINHT

3.1

HepBLIe TIOIIBITKH KJ'IaCCI/I(l)I/IKaI_[I/II/I XUMHYECKUX 3jJeMeHToB. IloHsaTue o rpymmax
CXOJHBIX JJICMCHTOB (IJ_ICJ'IO"IHBIC N ICIOYHO3CMCIIBHBIC MCTAaJlIbl, TaJIOI'CHEI,
HWHCPTHLBIC Fa3I>I). 9J'IeMeHTI:>I, KOTOpLIeO6pa3y10TaM(1)OTepHBICOKCI/II[BI U THAPOKCUBI

3.2

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XUMHUYECKHX dnemMeHTOB JI.U.
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢dopmbl [lepuonndeckoit
cuctembl xuMuueckux dnemeHTtoB J[.M. MenneneeBa. Ilepuoapl W rpyIIibl.
DU3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYIIIBI AIEMEHTA

3.3

CTpOeHI/Ie atromoB. CocTaB aTOMHEIX AACP. M3oTorml. 3J'ICKTpOHLI. CTpOCHI/IC




AJIEKTPOHHBIX 000J04YEK aTOMOB IepBhIX 20 XUMUYECKUX 31eMeHTOB [leproanueckoi
cucrembl [[.MI. MenneneeBa. XapakTepuCTUKAa XHMHUYECKOTO 3JIEMEHTA IO €ro
noJioxkeHuro B [lepuoanueckoit cucreme .M. Menzaeneesa

3.4

3aKOHOMEPHOCTM  M3MEHEHMs  pajuyca aTOMOB  XHMMYECKUX  DJIEMEHTOB,
METAJUNIMYECKMX U HEMETAJNIMYECKUX CBOWCTB IO TpynnaMm M IMepuojaMm. 3HaueHHE
[Iepnognueckoro 3akoHa u Ileproau4eckol CUCTEMBI XMMUYECKHUX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. (.M. MenneneeB — y4€HbIl U IpaKJaHUH

3.5

Xumuueckasi  cBsi3b.  KoBasieHTHast — (mossipHass W HEMOJIApHAsi)  CBSI3b.
DIEKTPOOTPUILIATEIILHOCTh XUMHUYECKUX 2JIeMEeHTOB. loHHAas CBsI3b

3.6

Crenenbs okucieHus. OKUCIHTEILHOBOCCTAHOBUTCILHEIC pCaKknuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHU. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI SKCIIEPUMEHT: M3y4yeHHe 00pa3lloB BEIIECTB METAUIOB U HEMETAJUIOB,
B3aUMO/ICHCTBUE THIPOKCUA [IMHKA C paCTBOpAMH KUCJIOT M ILIEI0Yel, poBeieHue
OTIBITOB, MJUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKLUi
(ropeHue, peakliuy pa3iokKeHHsl, COeTMHEHUS)

9 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COEePKAHMS

1

BeniectBo n xummnyeckas peakuus. [loBropenue

1.1

[Iepnognueckuit 3akoH. llepnoguyeckas cucrema XuMHYEeCKHX diemeHTOB J[.M.
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX
JJIEMEHTOB IMEPBBIX TPEX TMEpPUOAOB, KalMs, KalbLHUs W UX COCAUHEHHM B
COOTBETCTBHUU C MOJIOKEHUEM 3IIEMEHTOB B [lepnoanueckoil cucteMe U CTpPOEHUEM HUX
aTOMOB

1.2

Crpoenue BemiecTBa: BUAbl XMMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOWCTB BeEIIECTBa OT THUIA KPUCTAUIMYECKOM pEIETKH U BUIA
xumuueckor cBs3u. Kitaccupukanuss ¥ HOMEHKIATypa HEOPraHWYEeCKHMX BEIECTB
(MexTyHapoHas U TpUBUAIbHAsA). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJIacCaM  HEOpPraHMYeCKWX  COCIUHEHUI, TeHeTudeckas  CBA3b
HEOPraHMYECKUX BEILEeCTB

1.3

Knaccudukanuss XMMHUECKUX pEaKIHMi MO pa3luyHbIM IpU3HAaKaM ([0 YUCIYy U
COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, [0 TEIULIOBOMY 3PQPEKTY, MO0 U3MEHEHUIO
CTETICHEeW OKHUCICHHUS XHMHUYECKHUX OJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHIO
KaTajau3aTopa). DK30- U IHIOTEPMUYECKHE PEaKIUU, TEPMOXHUMHYECKUE ypaBHEHUS.
[ToHsITHE O CKOPOCTH XUMHUYECKOU PeaKIuu

1.4

ITouartue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX pPCaKIUAX. Ilonsatue o
TOMOI'CHHBIX MW TI'CTCPOI'CHHLIX PCAKIUAX. IlonsiTHE 0 XUMHUYECKOM PaBHOBCCHU.
(DaKTOpLI, BJIMAIOIIHUEC Ha CKOPOCTb XUMHYCSCKOH PC€aKIUn U IOJIOKCHUEC XUMUYCCKOT'O
PAaBHOBCCHA

1.5

OKHCITUTEbHO-BOCCTAHOBUTEIILHBIC peaKknuu, BHGKTpOHHHﬁ OalaHC OKHUCIUTEILHO-
BOCCTAaHOBHUTEIILHOU pCaKknuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIIbHO -
BOCCTAHOBUTCIBbHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTO/JId SJICKTPOHHOT'O Oairanca

1.6

Teopust 3IEKTPOIUTHUYECKON AUCCOLMALMHU. IIEKTPOJUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annoHbl. MexaHM3M [AHMCCOLMALIMM BEUIECTB C Pa3IUYHBIMUA BUJIAMU
xumuueckoi cBsizu. CreneHb aucconmanvu. CunbHbBIE W claOble SJIEKTPOJHTHI.
Peakunu noHHOTO OOMEHa. YCIIOBUS MPOTEKAHMS PEAKIMI HOHHOTO 0OMEHa, MOJIHbIE
U COKpalll€éHHbIE HOHHBIE YpaBHEHUs peakiuii. CBoICTBa KUCJIOT, OCHOBAHUHN M COJIeH




B CBETE IIpEACTABICHUI 00 IEKTPOIUTHIECKON JUCCOLMALUY.
KauectBennblepeakuiunHanonsl. [loHsTHe 0 rugponuseconei

1.7

XUMUYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHU KPUCTAUIMYECKUX PEMIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJUIOB (rpaduta M anmasa), CIOKHBIX
BEIIECTB (XJIOpHAa HATpUsl); UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
PEaKIu OT BO3JICHCTBUS Pa3IUIHBIX (PAKTOPOB; HCCIIEIOBAHNE dIIEKTPOIIPOBOIHOCTH
PacTBOpPOB BELIECTB, IpoLEcca JUCCOLMALMU KUCIIOT, 1IEN0Ye U cojeil (BO3MOXKHO
WCIIOJb30BAHUE  BHUACOMATEPUATIOB); TPOBEICHUE OIBITOB, HILTIOCTPUPYIOIIUX
MPU3HAKKA TPOTCKAHUS PEaKIii MOHHOTO OOMeHa (00pa3oBaHME OCaJKa, BBHIICIICHHE
ra3a, oOpa3oBaHHE BOJIbI); OIBITOB, HJUTFOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX peakIuil (TOpeHue, peaKkIuu pasoKEeHUs, COCIUHEHHs);
pacrno3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKIMi Ha
WOHBI; PENIEHHUE SKCITEPUMEHTAIbHBIX 3a]1a4

Hemeranne u HUXCOCIMHCHU

2.1

OOmas xapakTepucThka rajoreHoB. OcoOE€HHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
creneHn okucieHus. CtpoeHne U (U3NYECKHE CBOMCTBA MPOCTBIX BELIECTB —
rajJloreHoB. XMMHUYECKHE CBOICTBAa Ha MpUMepe XJopa (B3auMOJIeCTBHIE ¢ MeTallJIaMH,
HeMeTallJIaMy, 1enodamMu). XiaopoBoaopo. CossiHas KUCI0Ta, XMMUYECKHEe CBONCTBA,
MoJIyueHue, MpuMeHeHue. J{eficTBue xjiopa 1 XJI0pOBOJIOPO/ia Ha OPTaHU3M YeJIOBEKa.
Baxuenmmexaopuasl 1 NXHAX0XKIECHUE B TPUPO/IE

2.2

O6bmas xapakrepuctuka s3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpOJa U Cephbl. AJJIOTPONHbIE MOJU(PUKALUU KUCIOPOJa U CEepBhl.
Xumudeckue cBoicTBa cepbl. CepoBOIOPO, CTpoeHUE, GU3HMUYECKHE U XUMHYECCKUE
cBoiictBa. OKCHABI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas KHUCIOTa,
(dbu3uYecKne ¥ XMMHUUYECKHE CBOMCTBA (OOIIME KaK MPEICTAaBUTENS Kilacca KHCIOT U
cnenuduueckue). XUMHYECKHE peakUuu, JeKallie B OCHOBE IPOMBIILIEHHOTO
coco0a TmoaydeHus: cepHOW KHUCIOTHL. I[Ipumenenne. Conu CEpHOUW KHCIIOTHI,
KauecTBEHHas peakius Ha cyiabdaT-uoH. HaxoxxneHuwe cepbl M €€ COEOUHEHHH B
npupoae. XHUMHYECKOE 3arpsA3HEHHE OKPYXKAIOLIEH Cpelbl COCIUHEHUSIMH CEpbI
(KuCNOTHBIE  JOXKAW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
MIpeI0TBpaIleHuUs

2.3

Oomiast xapakTepucTuka 371eMeHTOB VA-rpymibsl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIEHU OKMCICHUA. A30T, paCIIpOCTPaHEHHUE B MPUPOJIE, PU3UUECKUC
XAMHUYECKHe CBOMCTBA. KpyroBopor aszora B mpupoje. AMMHUAK, ero (Gpu3nvecKkue u
XUMUYECKHUE CBOMCTBA, MOJIydeHHe u npuMeHeHne. Colli aMMOHUS, UX (pU3HYECKHe U
XMMHUYECKHE CBOMCTBa, MpUMeHeHHe. KadeCcTBEHHas peakiis Ha HOHBI aMMOHHSL.
A3oTHas KHCII0Ta, e€ monydeHue, (Pu3nvIecKue U XUMHUECKHe CBOWCTBa (0OIIHEe Kak
MPEACTaBUTEIIS KiIacca KHCJIOT U crieiuduueckue). cnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KaueCTBE MHHEPAJbHBIX yHOOpeHHiH. XHMHYECKOe 3arps3HeHHUe
OKpYIKaroIen Cpebl COSTMHEHUSIMH a30Ta (KHCIOTHBIE JIOKIH, 3arPSI3HEHUE BO3yXa,
TTOYBBI M BOJIOEMOB)

2.4

®ocdop, amrorponHble Moaupukanuu Qochopa, ¢uzNUecKMe U XUMHUYECKHE
coiictBa. Oxcun dochopa(V) u dochopHas kucinora, pu3NYecKue U XUMHUYECKHE
CBO#cTBa, mosrydeHue. Mcnonb3oBanuedocdaroB B KaueCTBEMHUHEPATbHBIXY100peHUN

2.5

OOmas xapakrepuctuka 31eMeHToB |VA-rpynnel. OcOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTENEeHU OKUCICHUS. YIJIEpoA, aIOTPONHbIE MoAupUKanuy,
pacrpocTpaHeHue B Npupoje, (U3UUYECKHe M XUMHUUECKHE CBOWCTBA. AncopOuus.
KpyrosopoT yriepoaa B npupojie. OKcuabl yriepojia, ux GU3H4IecKue U XUMHUYECKHE




CBOWCTBA, JCWCTBME HA OJKUBBIE OPraHU3MbI, TOJy4Ye€HHE U TPUMEHEHHUE.
Dkoyorndyeckue mnpobieMbl, cBs3aHHble ¢ okcuaoMm yriepoxa(lV); rumoresa
rJI00ATBFHOTO TOTEIUICHHUS KJIMMAaTa; MapHUKOBBIA A (dekT. YronpHas KHUCIOTa U €8
conM, HX (HUIUYECKUE U XMMHUYECKHE CBOMCTBA, TIOJIy4Y€HHE M TNPUMEHEHHUE.
KagectBenHast peakiusi Ha KapOoHaT-WOHBI. Vcmosb3oBaHWe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIINICHHOCTH U CEJICKOM XO3SHCTBE

2.6

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHUAX
yriepoja (MeTaH, 3TaH, 3THJICH, alleTUIICH, ITaHOJ, TJIMLEPUH, YKCYCHas KucioTa). Ux
COCTaB M XHMHYECKOe cTpocHHe. [loHSATHE O OMOJIOTHYECKHM BaXKHBIX BEHISCTBAX:
xKupax, Oenmkax, yrjieBoJgax — W HX POJM B OKH3HH  4YEJIOBEKa.
MarepuaibHOCe IMHCTBOOPTAHMYECKUX U HEOPraHWYECKUXCOSAMHEHU N

2.7

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMICTBa, MOJYYEHHE U NPHUMEHEHUE.
Coenunenus kpemHus B npupoje. O0uiue npeacrasiaeHust 06 oxcuae kpemuus(1V) u
KpeMHueBoil kucinore. CuUIUKaThl, HUX MWCIONb30BaHUE B OBITY, MEIULUHE,
MIPOMBIIIJIEHHOCTH. BakHelmue CTpouTeabHbIE MaTepuaibl: KepaMuKa, CTEKIO,

LIEMEHT, oerod, J)Kene300€eToH.
[Ipo061emMbI0e301acHOTONCIOIB30BaHUACTPOUTENbHBIXMATEPHAIOB B
MMOBCEAHEBHOMKU3HI

2.8

XVUMHUYECKUH SKCIIEPUMEHT: M3YYeHHE 00pa3IloB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCIIOTHI; TIPOBEJCHHE KAYSCTBCHHBIX PEAKIMH Ha XIJIOPHI-UOHBI U
HaOJIIOJICHUE TIPU3HAKOB WX IMPOTEKAHUS, OIBITHI, OTPAXKAIOMIHEe (QHUINICCKHE H
XHMMHYECKAE CBOWCTBA TAJIOTCHOB W WX COCAMHCHHUU (BO3MOXKHO HCIOJIL30BaHUE
BHJICOMATE€pHAJIOB); O3HAKOMJIEHHE ¢ oO0pa3namMud XJIOPUIOB (TaJIOTCHHUIIOB);
O3HaKOMJIEHHE ¢ oOpa3lamu cepbl U €€ COeIMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMAaTepHajoB); HaOIIOJeHUE Tpoliecca OOyriMBaHUS caxapa MOJ JIeHCTBHEM
KOHUEHTPUPOBAHHOM  CEpHOM  KHUCJOTBI; HM3Y4YEHHME  XHUMHUYECKHUX  CBOMCTB
pa30aBIICHHOM CEpHOM KUCIIOTHI, TPOBEICHUE KaUeCTBEHHOM PeaKIuu Ha CyIb(}aT-noH
1 HaOMIo/IeHue Mpu3HaKa e€ MPOTEeKaHUsl; O3HAKOMIIEHUE ¢ (PU3MYECKUMU CBONCTBAMU
azota, ¢ocdopa U UX coeluHEHUN (BO3MOKHO HCIOJIb30BAHHE BHJICOMATEPUAIIOB),
oOpasmamMu  a30THBIX W (GOChOpPHBIX  yAOOpPEeHHH; TOJlyueHHue, coOupaHue,
pacro3HaBaHUe W HM3Y4YE€HHE CBOMCTB aMMHaKa; MPOBEJCHUE KAaueCTBEHHBIX pPEaKIuil
Ha HOH aMMOHUS U docdar-uoH M U3yYEeHUE TMPU3HAKOB HMX MPOTEKAHUS,
B3aUMO/JICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI € MeJbl0 (BO3MOKHO
WCIIOJIb30BAHME BHJIEOMATEPHANIOB); M3YUYEHUE MOJeNel KPUCTAIIMYECKUX PEIETOK
anmMasa, rpaduTta, QynaepeHa; 03HaKOMIIEHHE C MPOIIecCCOM afcopOLUU PacCTBOPEHHBIX
BEIIECTB AKTHMBHUPOBAHHBIM YIIEM U YCTPOWCTBOM IMPOTUBOrasza; IOJyYeHHE,
coOupaHue, pacro3HaBaHUE M HU3YUYEHUE CBOMCTB YIVIEKHCIOTO Trasa; IpOBeIeHUE
KaueCTBEHHBIX peaklUii Ha KapOOHAT- M CUIMKAT-UOHBI U HU3Y4YE€HUE MPU3HAKOB UX
MPOTEKAHUS; O3HAKOMIICHUE C MPOAYKIUEH CUITMKATHOM MPOMBIIUIEHHOCTH; PELICHHE
AKCIEPUMEHTAJILHBIX 3334 10 TeMe «BaykHel e HeMeTaIbl U X COeTMHEHUS

MeTtannsl 1 UXCOeAUHEHUS

3.1

OOmiass XxapakTepuCTUKa XUMHYECKHX JIIEMEHTOB — METaUIOB Ha OCHOBAHHHM HUX
noJjioxkenus B [lepuonnueckon cucreme xumuueckux sneMeHToB .M. Menneneesa u
cTpoeHusi atromMoB. CTpoeHue MeTaluioB. Meramnyeckas CBsI3b M MeETajuIMuecKast
KpUCTAJUTMYECKas PelI€TKa. DJIEKTPOXUMHUECKUH Psi/i HANPSY)KEHU METAJIJIOB

3.2

dusnueckue M XUMHUYECKHE CBOHCTBa MeTaioB. OOmme crnocoObl MOJy4YeHUs
MeTayuioB. [IoHATHE O KOPPO3WM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHl MX OT
Koppo3uu. CrijiaBsl (CTajb, Yyr'yH, AIOPaIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIILITIEHHOCTH




3.3

lenouynsle MeTauibl: moJsiokeHHe B Ilepuonnyeckoil cucremMe XUMHUYECKUX
anemenToB JI.MI. Menneneesa; crpoeHuMe HX aTOMOB; HAaXOXICHUE B IIPUPOJE.
duznyeckue U XMMHYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamus). OKcuisl u
TUAPOKCUBI HATPUS U Kauus. [IpuMeHeHHenenoYHbIXMETaNIOB U UXCOEIMHEHUI

3.4

[[lenoyHO3eMeENbHBIE METAUIBI MAarHUil M KalblLMi: NoJokeHue B Ilepuonumueckon
cucreme xumuyeckux osnemeHtoB J[.MI. MeHneneeBa; CTpoeHHME HX aTOMOB;
HaxoKJieHHe B npupone. PuU3nueckue U XMMHUYECKHE CBOMCTBA MAarHus M KaJbLHs.
Baxneiimue coenuHeHus] Kaiublus (OKCHI, TUAPOKCHA, coiu). KECTKOCThBOABI U
crocoObIe€yCTpaHCHHS

3.5

Amomunmii: nosokenue B Ilepuoguueckor cucteMe XMMHUYECKMX dnemeHToB J[.M.
MenneneeBa; CTpOCHHE aTOMa; HAXOXKIACHHWE B mpupoje. Prsnueckne u XMMHUYECKUE
CBOMCTBA aJIFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCH/JIA U TUAPOKCUIA ITFOMUHUS

3.6

Kenezo: monoxenue B Ilepumoanueckort cucreme xumMuueckux i3nemeHtoB JI.H.
MenneneeBa; CTpo€HHE aToMa; HaXOXJeHUE B npupojae. Pu3ndyeckue U XuMUYECKHe
cBoiicTBa xene3za. Oxkcuapl, ruapokcuabl u conu xenesa(ll) u xxenesa(lll), ux cocras,
CBOWCTBA U MOJYYECHHUE

3.7

XVWMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMd METAJUIOB M CIUIABOB, WX
(U3HYECKUMHU CBOWCTBAMH; M3y9YCHHE PE3YJIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO
WCII0JIb30BaHNE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJTBITHS
W HATpusi C BOJOW (BO3MOYKHO WCIIOJIb30BAaHHE BHIICOMATEPHAIIOB); HCCICIOBAHUE
CBOWCTB KECTKOW BOJBI; MpoOIlecca TOPEHHS Kejle3a B KUcIopoae (BO3MOMXKHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB); MPU3HAKOB MPOTCKAHMS KAYECTBECHHBIX PEAKIIHIMA
Ha MOHBI (MarHus, Kajblus, amfoMuHus, 1uHka, xenesa(ll) u xemesa(lll), mequ(ll);
HaOJI0/IEHNE U OMHCAaHUE MPOILIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMU HATpUs, Kajaus
U Kampuusg (BO3MOXKHO  UCHOJb30BaHHE  BHAEOMATEpUaloOB);  HCCIIEIOBaHHE
aM(pOTEepHBIX CBONCTB THJPOKCHIA aTIOMUHUS W THAPOKCHAA IIMHKA; pEUIeHHEe
SKCIEPUMEHTAJIbHBIX 3ajau 1o TeMe «BakHelne MeTasuibl U UX COSAMHEHUSD)

XUMUS U OKpYXarolmiasicpeia

4.1

HoBeie matepuansl U TexHojoruu. BemiecTBa U mMaTepuainbl B OBCEIHEBHOM KU3HU
yenoBeka. XUMHs U 310poBbe. bezomacHoe HCIONb30BaHNUE BEIIECTB M XUMHUYECKUX
peakuuii B ObITy. [lepBasimoMOmbIpUXUMHUYECKUX0KOTaX U OTPABICHUIX

4.2

OCHOBBI 3KOJIOTHYECKONW T'PaMOTHOCTU. XHMHUYECKOE 3arpsi3HEHUE OKpYKarolen
cpenbl IIJIK. Ponp xumMum B pemieHun 3KoJiormdeckux mpobiem. [IpupomHsie
WCTOYHUKUA YIJIEBOJAOPOJOB (yrojib, MNPUPOAHBIN Ta3, HePTh), NPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT:. HU3YUCHUC 06p33HOB MaTcpuajioB (CTCK.]'IO, CIIJIaBBbI
MCTAJJIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBbHON NPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HAaBAa€MOCTU SIBJICHUH MPUPOJbI, IOHHUMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKh Kak o0JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOmeld KyIbTypbl U IpPaKTUYECKOU
NeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOTr0 O0IIECTBA; MTOHUMaHUE
MeCTa XMMUHU CPEAM IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJaX IO3HAHHS, B TOM YHCJIE JKCIEPUMEHTAJIBHBIX H
TEOPETHUYECKUX METOJaX MCCIEIOBAHUS BEIIECTB M M3yUYCHUS XUMUUYECKUX
peakiuii; yMEHHE HCIOIb30BaTh MOJCIU JUIsl OOBSICHEHUS CTPOEHUS
aTOMOB U MOJIEKYJ

1.3

0 cdepax mpodhecCHOHATBLHON EATENHHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMCHHBIMHA TEXHOJIOTUAMU, OCHOBAHHBIMHU Ha JOCTHIXXCHUAX
XMMHUYECKON HAyKH, YTO MO3BOJIMT OOYUYaIOIIUMCS pacCMaTPUBATh XUMHUIO
Kak cdepy cBoer Oymaymield mpodeCCHOHAIBHON JEATEIbHOCTA U ClIeaTh
OCO3HAHHBII BBIOOP XMMHUH KaK MpOo(UILHOTO MpeaMeTa MpH Mepexoe Ha
YPOBEHB CpeIHero o0Iero oopa3oBaHus

Brnanenue cucteMoil XMMHYECKUX 3HAHUN M YMEHHE MPUMEHSATh CHUCTEMY
XMMHUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

2.1

BOKHEHUIINE XUMUYECCKUE TMOHATHSI: XUMUYECKUN 2JIEMEHT, aTOM, MOJICKYIa,
BEII[ECTBO, MPOCTOE M CIIO)KHOE BEIIECTBO, OAHOPOJHAS W HEOJIHOPOIHAS
CMECh, OTHOCHTEIILHBIC AaTOMHAs M MOJICKYJISIPHAs MacChl, KOJHUYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJIIPHBIM OOBEM, OKCHJ, KHCJIOTa,
OCHOBaHHE, COJIb (CpedHsisi), XUMUYECKas PEaKlus, PEaKluu COCAMHEHUS,
peakuy pa3ioXKeHHs, PeaklUd 3aMEIIeHUs, peakud OOMEHa, TEIUIOBOM
3¢ dexT peakimu, dK30- U SHIOTEPMHYECKHE PEaKIIUH, PacTBOP, MaccoBas
JIOJISI XUMHYECKOTO AJIEMEHTAa B COSAMHEHUH, MacCOBasl JOJIS M MPOIICHTHAS
KOHIIEHTpAIIMs BEIIECTBA B PAcTBOpE, SAPO aTOMa, JICKTPOHHBIA CJIOU
aToMa, aToMHas oOpOuTalnb, paaUyC aTroMa, BAaJIEHTHOCTb, CTEHEHb
OKHCJICHHS, XUMHYECKasi CBsI3b, AJIEKTPOOTPHIIATCIBHOCTh, IOJIApHAs U
HENoJIIpHAasl KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAUIMYECKasl CBS3b,
KpUCTAILTMYEecKass  pemeérka  (aTOMHas,  HWOHHAs,  METaUIMYecKas,
MOJIEKYJsipHAas), WOH, KaTHOH, AaHUOH, OJIIEKTPOJUT M HEIIEKTPOJIHUT,
JNCKTPOIMTUYECKAs ~ JUCCOIMALIMS,  PEaklud  HOHHOTO  OoOMeHa,
OKHCITUTEILHO-BOCCTAHOBUTEIHHBIC peaKiuy, OKHCITUTEh U
BOCCT@HOBUTENb, OKHCJICHHE U BOCCTAaHOBJICHUE, DJIEKTPOIU3, XUMUUECKOE
paBHOBecue, 0OpaTUMble U HEOOpaTHMbIE PEaKIUH, CKOPOCTh XMMHUYECKOU
peaxuu, kKatanuzatop, [1JIK, koppo3ust MeTamios, CIiiaBbl

2.2

OCHOBOIIOJIAralOllMe  3aKOHbl XUMHMH: 3aKOH COXpPAaHEHHUS  Macchl,
nepuoanueckui 3akoH [[.M. MenpaeneeBa, 3aKOH IOCTOSHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TCOpUn XUMUU: ATOMHO-MOJICKYJIIpHas TCOpUs, TCOpUA
BHeKTpOHHTquCKOﬁ JAUCCOIIMalImn




Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOLIEH:

YMEHME IPABWIBHO HCIIOJIb30BaTh U3yYEHHbIE BEIECTBA M MaTepuaibl (B
TOM 4YHCII€ MHUHEpaJbHBIE YAOOpPEHHS, METaUIbl M CIUIaBbI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIIIEBOJAOPOIOB (YIJIsl, IPUPOIHOTO

3.1 ra3a, He)TH) B OBITY, CEIbCKOM XO3SHCTBE, HA TIPOU3BOJCTBE M IIOHUMAHHE
3HAUYECHHS KUPOB, OEIKOB, YIJIEBOJOB JUIsl OpraHu3Ma 4YeliOBEeKa; yMEHHE
MPOTHO3UPOBATH BIMSHUE BEIIECTB M XMMHUYECKUX MPOIECCOB HA OPTaHU3M
YEJIOBEKA U OKPYXKAIOIIYIO TPUPOJIHYIO CPEY

39 YMEHHE WHTETPUPOBATh XWMHUYECKUE 3HAHUS CO 3HAHUSAMH JIPYTUX
y4eOHBIX PEMETOB
HaJu4ue OmbITa PabOThl C PA3TUYHBIMH HCTOYHHUKAMH HH(POPMAIMH TI0

3.3 XMMHM  (Hay4yHas W HAy4yHO-TIONyJIsipHas — JIUTeparypa, CJIOBapH,
CIPABOYHUKH, HHTEPHET-PECYPCHI)
yMeHHE OOBEKTUBHO OIICHMBaTh WHGOPMAIIMIO O BEHIECTBAX, HX

3.4 MPEBPAIICHUAX U MPAKTUIECKOM MPUMEHEHUN U YMEHHE MCIOJIb30BaTh €€
JUTsI pelieHrs yueOHO-TI03HaBATENIbHBIX 3a/1a4
Brnanenne ocHoBaMM MOHATUIHOTO armapaTta U CHMBOJIMYECKOTO SI3bIKa

4 XUMUHU JUIS COCTaBJIeHUsS (POPMYyJI HEOPTaHWYECKUX BEIIECTB, YpaBHEHUU
XUMHYECKUX PEaKIuii; ocHoBaMH xuMmmuueckod HomeHkarypel (IUPAC u
TPUBUAIBHOMN)

YMmenue oOOBSACHATH CBSI3b IOJIOKEHUSA djeMeHTa B llepuoanueckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XHMHUYECKUX

5 a7eMeHTOB (CoCTaB W  3apsia  sijapa, oOImee 4YHCIO DJIEKTPOHOB),
pacrmpenenieHieM dJEKTPOHOB TI0 HSHEPIeTHYECKHMM YPOBHSM aTOMOB
TIEPBBIX TPEX MEPUOJIOB, KAIHS M KaTbIUs
[IpencraBienue o0 MNEPUOAMYECKONM 3aBUCHMOCTA CBOMCTB XHUMHUYECKUX
2JIeMEHTOB (paJMyc aToMa, »JJICKTPOOTPHUIATEIIbHOCTE), TMPOCTBIX U

6 CJIOKHBIX BEIIECTB OT IOJIOXKEHHUS 3JIEMEHTOB B Ileproanueckoii cucreme
(B MajbpIX MEpHoJiax M TJABHBIX MOATIPYIMNax) U AJIEKTPOHHOTO CTPOCHUS
aToMa

7 YMeHnuneknaccuhuIupoBaTh:

7.1 XUMHYECKHUEIIEMECHTBI

7.2 HEOPraHWYECKHUEBEIIECTBA

7.3 XUMHUYCCKHUEPEAKITHH

8 YMEHHeOpeIeIsITh:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYCCKHUX 3JIEMEHTOB, 3apsi] HOHA

8.2 BUJ XUMHYECKOH CBS3M M TUN KPUCTANIMYECKOW CTPYKTYphl B
COCTUHCHHIX

8.3 XapakTep cpebl B BOAHBIX PACTBOpPAX BEHIECTB (KHCIOT, OCHOBAHUN)

8.4 OKHUCIIUTEIb U BOCCTAHOBHUTEID

9 YMeHue xapakTepu3oBath (pu3nueckue U XUMUYECKUE CBOMCTBA:

MPOCTBIX BEHIECTB (KHCIOPOJ, O30H, BOAOPOJ, rpadut, aama3, KPEeMHHIA,

9.1 a3oT, gocdop, cepa, xJI0op, HATPUIA, KaTUi, MarHUM, KalbIIHii, aTIOMUHUH,
JKEJe30)

CIIOHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOpPOB (BOJa, aMMHAK,

9.2 XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI U THAPOKCHIBI MeTauioB |—l1A

rpymm, amtomunus, meau (1), muaka, sxenesza (Il u 1ll), okcunapl yriepona




(I u 1IV), xpemuus (1V), azora u ¢pocdopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a30THas, (ocdopHas, yroypHas,
KPEMHUEBasi KUCJIOTA M UX COJIN)

MIPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT
WX COCTaBa W CTPOCHUs, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX

93 CBOWMCTB, BO3MOXXHOCTh NPOTEKAHWS XHUMHYECKHX IpPEBpAIlCHUl B
Pa3IMYHBIX YCIOBHAX

10 YMeHne coCTaBIsATh MOJICKYIIAPHBIC U HOHHBIC YPAaBHEHUS PEAaKIHid, B TOM
qHcie:

10.1 peaKIMiOHHOTOOOMEHA

10.2 OKUCITUTEIHLHO-BOCCTAHOBUTEIIbHBIXPEAKITHI

10.3 WLUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA HM3YUEHHBIX KIIACCOB (TPYII)
HEOPraHU4eCKUX BEIIECTB

10.4 MTOITBEPKTAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXKTy HUMHU

11 YMEHUEeBbIUUCIATH (TPOBOAUTHPACUETHI):

111 OTHOCHTEIIbHYIO MOJIEKYJSIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUH

11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta30B

114 M0 YpaBHEHHUSM XHMHUYECKUX PEAKIUH M HAXOAUTh KOJMYECTBO BEIIECTBA,
00BEM 1 Maccy peareHTOB WU MPOTYKTOB PEaKITUH

12 Branenue (3HaHMEOCHOB):
OCHOBHBIMHM METOJaMH HAy4YHOTO IO3HaHUS (HaONIIoleHHe, W3MEepeHHe,

121 SKCIEPUMEHT, MOJEIUPOBAHUE) MPU H3YUYEHUU BEUIECTB M XUMHUYECKUX
SBIICHUHN; yMEeHHE CQOpPMYIHPOBaTH MPOOIEMY U MPEAJOXKUTH MyTH €€
pelIeHus

129 0e30macHOl pabOThl C XUMUYECKUMH BEIIECTBAMU, XMMHUECKOI MOCy 1011 U
1a00paTOPHBIM 000PYI0OBAHUEM
npaBuwiIaMHu 0Oe30macHoro oOpallleHusi C BEUIECTBAMHU, HCIIOJIb3yEeMbIMH B
MOBCEIHEBHON JKM3HH, MpaBWJIaMU IIOBEJIEHUS B LEIAX CcOepexkeHus

12.3 3I0pOBbSI M OKpYXalollel MpUpOJHOM cpeapl; NOHMMaHHUE Bpeda
(omacHOCTH) BO3ACHUCTBUS HA JKUBBIE OPraHU3MBbI OMPEICIEHHBIX BEUIECTB,
Croco0O0B YMEHbIIIEHUS U MPEJOTBPAILICHUs UX BPEAHOTO BO3ICHCTBHS

13 Hannuue mnpakTUyecKuX HABBHIKOB IUIAHUPOBAHUS U OCYILECTBICHHS
CJIETYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
W3Y4YeHHE U OmNucaHue (U3NYECKUX CBOMCTB BEIECTB; O3HAKOMIIEHUE C

131 (U3MUYECKUMU M XUMHYECKUMU SIBICHUSMU; OIBITHI, WILTIOCTPUPYIOIINE
MIPU3HAKU MTPOTEKAHUS XUMUUYECKUX PEaKIUit

13.2 M3y4eHHecrnoco0oBpa3aeIeHUsICMeCe
MOJIydeHHEe KHUCIOpOJia U M3Y4YE€HHE €ro CBOICTB; MOJy4YE€HHE BOJOPOAA U

13.3 U3yYeHHE €ro CBOMCTB; IMOJyY€HHE YTJEKHCIOro ra3a W H3y4yeHHE €ero
CBOMCTB; MOJy4Y€HHE aMMHUAKa M U3YYEHHE €ro CBOMCTB

13.4 TPHTOTOBICHHE  PACTBOPOB ¢ onpenenéHHON  MaccoBOM  Jonieit
PacTBOPEHHOTO BEIIECTBA

135 NpUMEHEHHE WHAMKATOPOB (JaKMyca, METHWIOpaHxa U (eHondranienHa)

I OTIPCACIICHUSA XapaKTEpa CPpCAbl B paCTBOPAX KUCIIOT U menoJen




13.6

WCCIICZIOBAHUE U OIMCAHHWE CBOWCTB HEOPraHUYECKUX BELIECTB PA3IUYHBIX
KJIaCCOB; H3YYEHHME B3aUMOJCUCTBHUS KHUCIOT C METaUIaMM, OKCHIAMHU
METAJUIOB, PAaCTBOPUMBIMH UM HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMH;
MOJy4YeHUE HEPACTBOPUMBIX OCHOBaHHI; BBITECHEHHUE OJIHOTO MeTajlia
JpYTMM M3 pacTBOpa COJIM; HCCleloBaHUE aM(pOTEpPHBIX CBOMCTB
TUIAPOKCHUIOB aJTIOMUHHUS U IIMHKA

13.7

pelieHne SKCIEPUMEHTANbHBIX 3ama4 1mo TeMaMm: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHUI»; «JIEKTPOIUTUYECKAS TUCCOIUAIUSY;
«Baxxnennine HEMETAIUIBI M UX COSANMHCHU», « BaxkHeIne MeTalllbl U UX
COCIUHCHHUS

13.8

XUMUYECKHE AKCIEPUMEHTHI, WIUTIOCTPUPYIOIIAE TPU3HAKA TPOTEKAHHS
peaxiuii FOHHOTO 0OMEeHa; KaueCTBEHHBIE peaKIiK Ha TMPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAX HOHBI: XJIOPUJI-, OPOMUI-, HOIUI-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUIPOKCUI-UOHBI, KAaTHOHBI aMMOHW,
MarHusi, Kajubllus, aJIOMHUHUS, *kene3a (2+) u xenesa (3+), memu (2+),
IUHKA

14

VYmMmenue:

141

MpEICTaBIsATh  pe3ylbTaThl  JKClepuMeHTa B (opMe  BBIBOJIOB,
JI0Ka3aTeNbCTB, TIpaUKOB U TaONUIl W  BBIABIATH AMIIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3HM MCEXKAY PCalbHO Ha6J'IIOJIaeMBIMI/I XUMHUYCCKUMHU
ABJICHUAMHA W IIpoHecCaMH, MNPOUCXOAAIIMMH B MAKpO- WU MHUKPOMHPE,
O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IFroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUS

1

HepBOHa‘-IaJII)HI)ICXI/IMI/I‘IGCKI/ICHOHSITI/IH

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue 3yeMeHThl. CHUMBOJIBI XHMMHUYECKHX BJICMEHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEIUICCTBA.

1.3

Xumudeckas — Gopmyrna. BajeHTHOCT  QTOMOB  XUMHUYECKHUX  DJIEMEHTOB.
CreneHbOKUCICHUA

1.4

3aKkoH IIOCTOSAHCTBA coCTaBa BCIICCTB. OTtHocHTEILHAS aTOMHas Macca.
OtHocHTeILHAS MOJICKYJIdpHass Macca. MaccoBas J0JI1 XUMHYECKOI'0 DJJICMCHTa B
COCAMHECHUN

1.5

KomuuectBo BemectBa. Monb. MonsipHass macca. Mosipablii 00bEM  Ta30B.
BzanmocBs3b KOJIMYCCTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAMHUILL BEICCTBA

1.6

dusnuecke W XUMHYECKHE SIBICHHI. XUMHAUECKas peaknuuga H eé IIPU3HAKH.
3aKOHCOXpaHeHI/IﬂMaCCBIBeHIeCTB. XHMquCKHeypaBHeHHH

[Tepnognueckuit 3axkoH u Ilepuoguueckas cucrema XUMUYECKHUX 31eMeHTOB JI.M.
MenneneeBa. CTpO€HMEATOMOB

2.1

[Iepmognueckuit 3akoH. llepuogmyeckas cucrtema XuMu4Yeckux sneMmeHToB J[.U.
MenpeneeBa. llepuonet u rpynmbl. PU3HYECKHA CMBICT TOPSAKOBOTO HOMEDA,
HOMEPOB IIEPHUOJA U TPYIIIBI DJIEMEHTA

2.2

Crpoenne artomoB. CoctaB aTtoMHbIX saep. HM3orombl. OnektpoHbl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMHUUECKHX AMeMeHTOB [leproanueckoi
cuctemsl JI.11. MenaeneeBa

2.3

3aKOHOMEPHOCTH B HU3MEHEHUHM CBONCTB XHMHUYECKHUX DJJIEMEHTOB MEpPBBIX TPEX
MEepUOJIOB,  Kanmus, Kaublus (paadyca  aTOMOB,  3JIEKTPOOTPHUIATEIHHOCTH,
METAJUTNYECKMX U HEMETAJNIMYECKHX CBOMCTB) M MX COCIMHEHUN B COOTBETCTBUU C
M0JIOKEHHEM 2JIeMeHTOB B [lepuoanueckoil cucreme U CTPOCHHEM UX aTOMOB

CTpOCHI/IeBeH_ICCTBa

3.1

Xumuyeckass  cBsizb.  KoBajeHTHas  (MoJjsipHas W HEMOJISIpHAsi)  CBS3b.
DNEeKTPOOTPULIATENBHOCTD XUMHYECKUX AIIEMEHTOB. Hounnas CBSI3b.
MerTannyeckascBsi3b

3.2

Tumnsl KpUCTAJUIMICCKUX pCHIéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/I‘IeCKaSI), 3aBUCHUMOCTDb
CBOMCTB BElIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I H BUaa XUMHUYECKOH CBI3H

Baxneiiue NpeaACTaBUTCIN HCOPIraHNUYCCKHUX BCIICCTB. Hemerannsl 1 uX coeqUHEHUS.
Mertanisl 1 UXCOCTUHEHUS

4.1

Knaccupukanuss W HOMEHKJAaTypa HEOPraHMYECKMX  COEJUHEHUH:  OKCHJIOB
(coneoOpasyroliye: OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHbIE) U HECcoJeo0pas3yIoIIne;
OCHOBaHMH (11EI0YM U HEPACTBOPUMbIE OCHOBAHMS); KUCIOT (KHUCIOPOACOAepKAIINE U
0eCKUCIOPOHbIE, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); cOJIel (CpeTHUX M KHCIIBIX)

4.2

@u3nyecKkue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAUIOB: BOJOPOJA,
XJI0pa, KUCIOPOJa, cephl, a30T1a, Gocdopa, yriepoa, KpeMHHUs

4.3

du3znyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJJIOB: JINMTHA, HATPUA,
Kaius, Maraus n KajJblus, AJIFOMHUHUA, JKEJIC3a.
aﬂeKTpOXHMquCKHﬁpﬂHHaHpﬂ)KeHHﬁMCTaHHOB

4.4

du3znueckue M XHMHUYECKHE CBOMCTBaA BOOOPOIHBIX COCIMHEHUII HEeMeTaJIOB:




XJIOPOBOJIOPOIa, CEPOBOIOPOJIA, aMMHAKA

4.5

duznyeckue U XUMHUYECKUE CBOIcTBa okcu0B HemeTawios: cepol (1V, V1), asora(ll,
v, V), docopa(lll, V), yraepoaa(ll, V), kpemuus(1V).
[Tony4eHNEOKCHIOBHEMETAIIIIOB

4.6

Xumnueckue cBoiictBa okcuioB: MeTauioB |A—IlIArpynn, nunka, meau(ll) u sxenesa(ll,
[11).IToydaeHMEeOKCHI0BMETAILIOB

4.7

XVWMUYECKUE CBOWCTBA OCHOBAaHWUU ¥ aM(OTEpHBIX THIPOKCHUIOB (HA TIpUMEpe
TUJIPOKCHJIOB AITIOMUHUS, JKelesa, [IMHKA). [TonyyeHneocHOBaHMIT u
aM(pOTEPHBIXTHIPOKCHJIOB

4.8

OO0mue XuUMUYECKHE CBOMCTBAa KHUCJIOT: XJIOPOBOJOPOJHOW, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, ¢ochopHOH, KpeMHUEBOU, yroapHOM. (Ocolbie
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOW KucioT. [lomyuenue
KHCIIOT

4.9

OO6mue XuMHUIECKHe CBOMCTBA cpeHux coJiel. [lomydenueconeit

4.10

[Monyyenue, coOupaHue, pacmo3HaBaHWE BOJOPOJA, KHCIOPOJa, aMMHaKa,
YIJIEKKCIIOTO Ta3a B J1a00paTopuu

4.11

[Toyuenne ammuaka, CEpHOM M A30THOM KHUCIOT B  MPOMBIIUIEHHOCTH.
OO6111ecnocoObITOTyYEHUIMETAIITIOB

4.12

I'enermueckas CBA3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COG,ZII/IHGHI/II\/’I

XUMUYECKUEPEAKIINU

5.1

Knaccudpukanuss XuMHUYECKMX peakIMid MO Ppa3iuyHbIM IpPU3HAKaM: IO YHUCITY H
COCTaBy y4YaCTBYIOIIMX B PEaKIUH BEIIECTB, O TEIIOBOMY 3G HEKTY, 0 U3MEHEHUIO
CTCIICHEW OKUCIICHHUS XMMHUYECKHUX DJIEMEHTOB

5.2

TennoBoit 3¢ ¢deKT XUMUYECKON peakIuu, TEPMOXHMHYECKHE ypaBHEHUS. OJK30- U
SHAOTEPMHUYECKUE PEAKINH. TepMOXUMHYECKHUE YPaBHEHUS

5.3

OXHCITUTEIIFHOBOCCTAHOBHUTEIIHEHEIC pEaKkuumn. OxucauTeIn W  BOCCTAaHOBUTEIIM.
HpOHeCCBIOKI/ICJ'IeHI/Iﬂ n BOCCTaHOBJICHHA.
BHGKTpOHHBIfI6aJ'IaHOOKI/ICJ'II/ITCJ'II)HOBOCCTaHOBHTeHBHOﬁpeaKHHH

5.4

TeopH;I BJICKTpOJII/ITH‘IeCKOfI Jucconuanuu. KaTI/IOHBI, AHHWOHBI. BJICKTpOJ'II/ITI)I u
HEDJICKTPOJIUTEI. CunbHBIE U c1a0bIe OJICKTPOJINTEI. CTCHGHBI{I/ICCOHI/IaHI/H/I

5.5

Peakuuu nonHoro ooMeHa. Y cinoBusl MpOTEKaHUs peakliuii HOHHOTO 0OMeHa, MOJIHbIE U
COKpaIEHHbIE HOHHBIC YPaBHEHUS PEaKIuil

XuMus u OKpyXKaromasiacpeaa

6.1

BemectBa wu MaTCpHajibl B HOBCC,I[HGBHOﬁ J)KU3HM 4ejloBeKka. bezomacHoe
HUCIIOJIB30BAHHUEC BCIICCTB MW XHMMHUYCCKHX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.
HepBaSIHOMOH_ILHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX H OTPABJICHUAX

6.2

XHUMHUUECKOE 3arps3HEHUE OKPYXKarowliel cpeabl (KUCIOTHBIC MOXKIH, 3arpsi3HCHHE
HOYBBI, BO3IyXa M BOJOEMOB), cHOCOOBI ero mnperoTBpaiieHus [IpenenbHas
nonyctumas KonueHtpanus Bemects ([1K). Ponp xumun B pemeHnn 5K0JI0THYe CKUX
npobisieM. YcuiieHre NapHUKOBOTo 3P deKTa, pa3pylieHne 030HOBOTO CIIOs

6.3

[Ipumenenue cepsl, a3oTa, docdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN B OBITY,
MEJUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3dicTBe. lIpuMeHeHue MeTamioB u
CIJIaBOB (CTaJlb, YYT'yH, AIOPAJIOMUHUHN, OpoH3a) B OBITY M HPOMBIIUIEHHOCTH HX
coequHeHuil. [loHATHE O KOpPPO3UM METAIIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI UX OT
KOPpO3HH

6.4

[IpupoaHbIe UCTOYHUKH YIIIEBOJIOPOAOB (YTrOib, MIPUPOAHBIN ra3, HEPTH), MPOIYKTHI
uX nepepadoTku (OEH3MH), UX POJIb B OBITY U IPOMBIIIIICHHOCTH




[lepBoHaYyanbHbBIC MOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YrIepoja
(MeTaH, 3TaH, 3TWIEH, allETWIEH, 3TaHOJ, IJIMLEPUH, YKCycHas kucinota). [lonarue o

6.5 OMOJIOrMYECKH BaKHBIX BEIIECTBAX: JKUpax, O€lKax, YIJIeBOJaX — U UX POJIU B KHU3HU
4eJI0BEKa

7 Pacuérnr:

7.1 | modopMyIaMXUMHUYECKUXCOEANHEHHUH

7.2 | macchel (MaccoBOil) JTOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | MIOXUMHUYECKUMYPABHEHUSIM




YUYEBHO-METOANYECKOE OBECIIHEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 8 xinacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIinoHepHOE
obmectBo «M3marensctBo «lIpocBereHne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3marensctBo «IIpocBereHne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
Xumus. Pabouas terpanp. 8 kiacc. bazoBrlif ypoBeHb
Xumus. Pabouast rerpanp. 9 kiacc. ba3zoBbiil ypoBeHb

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Caiit «BupryanpHas xuMudeckas koja» http://chemworld.narod.ru

Caitt «Mup xumum» http://maratakm.narod.ru

Enunas xosutekiust mudpoBbix 0Opa3oBaTenbHbIX pecypcos http://schoolcollection.edu.ru
®denepanbHbIil IEHTp HHPOPMALIMOHHO-00pa3zoBaTeNbHbIX pecypcoB (DPLIOP)
http://fcior.edu.ru OTkpeiThiii KoJUTeK: Xumus http://college.ru/himiya/

[MopTan pyHaaMeHTaILHOTO XUMHYECKOTO 00pazoBanus Poccuun http://www.chemnet.ru
Bcee mst yaurens xumuu http://him.1september.ru

Poccuiickuii 001ieo0pazoBarenbHbIii moptan hitp://experiment.edu.ru

XuMHuS 4J11 BCEX: WUTFOCTPUPOBAHHBIC MAaTEPHAIBI TIO OOIICH, OpraHnYecKor 1
Heopranudeckoi xumuu http://school-sector.relarn.ru/nsm/

Vueonuk xumun http://my.mail.ru/community/chem-textbook/

Mup xumun http://chemistry.narod.ru

Bupryansnas Xumunueckas [Ikosa http://him-school.ru

MOUYPOKH.pD
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