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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJEHHBIHN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

[Iporpamma 1o XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMeTa, OIpeiessieT 00s13aTeNbHOE PEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclnpeiielieHue [0 KjlaccaM, PEKOMEH]yEeMYIO
NOCJIE0OBATEIbHOCTh  M3YYEHMS] XHUMHHM C  YY4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOIO IpeAMETa B pealu3aluu TpeOOBaHUM K IJIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEJAMETHBIM pe3yJbTaTaM OOydueHHUS U B
GbOopMUPOBaHNY OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHON  JIEATEIHbHOCTH
00y4aroIIerocs o OCBOCHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM Ha YPOBHE OCHOBHOIO 00miero oOpa3oBaHHs
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH U
MHTEpPECOB OOydYarouIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHMsS Ha YPOBHE CPEIAHEro
o01iero oOpa3oBaHusl.

3HaHHE XUMHM CIYXUT OCHOBOM 11 (OPMUPOBAHUS MHUPOBO33PEHUS
0Oy4aroIerocsi, ero MpeACTaBICHUH O MaTepHAIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPaOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IMPOJIOBOJILCTBEHHOM
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcs, UX oOmed u
(GyHKIHMOHATIBHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpOBAHHE MBIIUJICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIENOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOMN AESTENbHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTUIECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPE/ICIICHHOTO 3Tara Pa3BUTHS XUMHH.

VYri1yOn€HHBIA KypC XMMUU OCHOBHOI'O 0OOIEro 00pa3oBaHUsl OPUEHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTBHBIX 3HAYUMBIX MIOHATHA OPTaHUYECKON XUMUH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3TU CUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOUM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YYEHHSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U;

MIPEICTABICHUHA 00 JIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtbel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMy W o00ecrneuyrBalOT OOydYaroIIuMCs BO3MOXXHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O00JIACTH TPAKTUYCCKOTO MPUMCHCHHS
M3Y4acMbIX BEIIECTB.

OcBoeHue coaepKaHWs MPOTPAaMMBl IO  XHUMHH  MPOUCXOJUT  C
WCIIOJIb30BAHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXalomui Mup, Owomnorus, ¢usnkKa, MareMaTtuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocCHOBHOTO 0011ero o0pa3oBaHMsl MO XUMUU (YrayOJIEHHBIM
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpa3oBaHus, crnenupuKkd Y4eOHOTO MpeaMeTra W O00ECTEeUeHHE YCIEITHOTO
oOydeHHs Ha CIEQyIolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XuMHH
peanu3yeTcsi pa3BUBAIOLIas W MPAKTUYECKas HAMPaBIEHHOCTh OOYYEHMS] XUMHH,
maddepennpanuss  00ydeHHs,  BKJIOYarIlias — NpoQUIbHYIO  MOATOTOBKY



oOydJarommxcss M TMOCJEAyIollee CaMOOMpeeJieHUe B BbIOOpE HaIpaBiIeHUs
oOydeHus B Npo(PUIBHBIX KJIaccax.

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodeccCHoHaTbHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalIbHBIE W TBOPYECKHUE
CIIOCOOHOCTH TPU  U3YYEHUU Y4YEOHOro TmpeaMeTra, HEoOXOIUMBbIE IS
POJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOU NeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTAaHMU3AIUAX, PEATU3YIONUX MPOTPAMMBI
nuddepentiupoBaHHoro (yriayOa€HHOro, MpOQPUILHOIO) H3YyUYEHHUS OTACIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMsI.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMON Ha YIJIyOJICHHOM YPOBHE,
peanu3yrloTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIacCTU COBPEMEHHOTO €CTECTBO3HAHUSI, 00JIACTH MPAKTUYECKOW ACATEIbHOCTU
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, B TPHOOIICHUM K HAyYHBIM
METO/JaM TIO3HAHUS TIPM M3YYCHUHM BEMICCTB W XUMHYECKUX PEaKIUH,
dbopMHUpPOBaHUN U PA3BUTUHU MO3HABATENHLHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TNPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHHOM M Y4eOHO-MCCIIEeN0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUMU TIpaBWJI O€30MaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[{enn u3ydeHUsT XUMUU OTPAXKAIOT HAMMPABIEHHOCTh OOYYCHHS HA PA3BUTHE H
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEITIEKTA U 00IIEH KyIbTYPHI.

N3yyenne XuMUM HAMPaBJICHO HA TOCTUKEHUE CIISAYIONINX TICJICH:

GbOpMHpOBaHWE WHTEIUICKTyaIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKH3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKHX 3HAHMH KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi IOHUMAHHS XUMHYECKOM
CTOPOHBI SIBJICHUM OKPYKAIOIIEr0 MUPa, OCBOCHUE SI3bIKA HAYKHU;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
WCCJIENOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMupOBaHE MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue o0l  (PYHKIIMOHAILHOM U €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPYXaIOIIEr0 MHpA, UCIOJIb3Yys 3HAHUS W ONbBIT, MOJIyYCHHbIC MPU N3YYCHUU



XUMHUH, NPUMEHSITh HMX TMpPU PEIIEHUU Npo0ieM B TOBCEAHEBHOM JKHU3HU H
TPYJOBOM EATEIbHOCTH;

pa3BuTHE Yy oOOydarouuxcsi HHTepeca K M3yYeHHUI0 XUMHUM U chepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOLIETO PO ¥ HAIIPABICHHOCTH JAIbHEUIIETO O0yUeHUS;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKON KYJIbTYPhl, HENPUITHE JEUCTBUM, MPUHOCAIIUX BpE.
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMIIETEHIIHM ), HEOOXOAUMBIX JJIs1 Pa3IU4HbIX BUAOB JIEATEIbHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera « XuMus» oTBOAUTCS 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HefIeINI0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemiectBa. Dduznyeckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEraTHbIC
COCTOSIHUS BewecTB. IIOHATHE O TEOPETUUYECKUX M HOMIIMPUYECKUX METOJaX
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHnss 0 HaydyHOM NO3HAHWM HAa
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBiieHuss 0 HayYHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

S3pIk XuMuK. CTOYHUKH XUMUYECKON HH(pOpMAITUH.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMH4YECKOM Jabopatopuu. IIpaBuna Oe3zomacHoro oOpaiieHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Yucteie BemiecTBa U cMecu. IIpupoaHbie cMecu: BO31yX, NPUPOIHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALI U MUHEPAJIbI. [IoHSATHE O TOMOTEHHBIX
U TeTEePOreHHbIX cMecsaX. CrocoObl pa3aeneHus cMmeceil. OuucTka BeIecTB.

BemectBa m Xumuyeckue peakuur. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumuyeckas (GopMmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOoH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GOopMyn OWHAPHBIX
COCIMHEHUN MO BaJEHTHOCTU 3JIeMeHTOB. OTHOCHUTENbHAsE aTOMHAasi Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast JoJisi XUMHYECKOTO 3JIEMEHTA B
coenuHennd. Haxoxxienue npocteifiieir popMysibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocBs3b KOJIMUECTBA,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XUMHYECKUX COEIMHEHUU. MonsipHasg Macca cMecu BelecTB. MoJibHasg a0Jid
XUMHUYECKOTO 3JIeMEHTa B coeauHeHuHu. HaxokaeHue mnpocteniieid (HopmyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKH.
VY ClI0BUS NPOTEKAHUSI XUMUYECKUX pEeakIui. 3aKOH COXPaHEHHSI MACChl BEIECTB.
ATtomHO-MoOJeKysipHas Teopus. JKusznb u nestensHocTh M.B. JlomoHocoOBa.



XuMHUYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEaKIUi (COeAMHEHUS, PA3I0KEHNUS,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JabopaTopuu W TpUEMaMU
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBIEHUE BOCKA, TasHHUE JIbJA,
pacTUpaHUe caxapa B CTYIIKE, KUMEHUE W KOHJICHCAIUs BOJIbI) U XUMHYECKHUX
(ropeHue cBeuu, MPOKAIMBAHUE MEIHON MPOBOJOKU, B3aUMOACHCTBHE COAbI WU
Mella C COJSIHOM KHUCJIOTOM) siBieHUH. O3HakomJieHHE C oOpas3laMu BEIIECTB
KojaudyectBoM 1 wmonbs. HaOmioneHue u  omnucaHue TPHU3HAKOB IMPOTEKAHUS
XUMUYECKUX PEaKIuil (pa3yioxKEHUE caxapa, B3auMOJECHCTBUE CEPHON KUCIIOTHI C
xjopugoM Oapus, TOJy4Ye€HHE U paszioxkeHue ruapokcuaa wmeau (ll) npu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
CIIOCOOOB  paszjiesieHus cMmeced (C  TOMOIIBI0  MarHura, (QuIbTpoBaHUE,
BbITIApUBAHUE, TUCTHIUISALIUS, XpoMaTorpadusi), IpoBeIeHHE OYUCTKU MTOBAPEHHOMN
conu. HabmoneHue u onucaHue OMBITOB, WUTIOCTPUPYIOMINX 3aKOH COXPaHEHUS
MAaCCBlI.

BaxxHeillne npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

[IpencraBnennss o ra3zax. Bo3myx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIEeCTBa IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUUYECKUX PEaKIIUIX.

Kucnopoa — snmeMeHT W mpoctoe BeliecTBO. HaxoxkIeHuwe Kuciopoja B
npupoze, puzndeckre u XMMUYECKHE CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Ipoueccel okucienuss B xkuBou mnpupojge. Oxcuabl. [IpumeHeHue kucmopona.
Crioco0sI moTyueHus KUcaopoaa B jabopaTopuu U mpombliiiieHHocTy. [loHsTue o
katanu3arope. KpyroBopoT kuciopoga B mpupoje. O30H — amioTpornHas
Moaudukamus Kuciaopoga. (O30HOBBIA CIOM, €ro 3HAaYeHWE JUIsl SKHBBIX
Oopranu3moB. Pa3zpynieHre 030HOBOTro CJosl.

TennoBoit 3h(dEKT XMMHUUYECKOW pPEeaKluu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dddexre.

Bomopon — anemMeHT m mpocrtoe BemecTBo. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOWMCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHus. [IoHsTue o kucnorax u coysix. Mcnonp3oBaHrue BOJOPO/Ia B KAUECTBE
TOIJIMBA.



Bona. ®dusnueckue cBoucTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
®dakTopbl, BIUAIONIME HAa PACTBOPUMOCTH TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YEJI0BEKA.

Xumudeckue cBoiictBa Bojbl. IloHstne 00 ocHoBaHusx. I[loHsTHe 00
UHJUKaTopax. KpyroBopoT BoAbI B TPUPOJE. 3arps3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpHUBHAIbHBIC
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KHUCJIOPOACOJEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIC Ha3BaHUs KHUCIOT. DU3MYECKHE M XUMHUYECKHUE CBOMCTBA KHUCIIOT
(B3aMMOJEHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan axtuBHoctn meraiuioB H.H. bekeropa. llomydyenuwe kucnor. Kuciaotsl B
pUPOJIe, MPUMEHEHUE BaKHEUIIINX KUCIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexXyHapoiHas HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTAaMU U COJISIMH) M CHOCcOOBI monyudeHus. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHbIX TUAPOKCHIAX (HA MPUMEPE THAPOKCUIIOB IIMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE ¢ KUCIOTAMH M IIEJI0YaAMH )
U TIOJTyYEHHE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapaKTEepHbIC XMMHUYECKHWE CBOWCTBA Ha mpuMepe cpeaHux cotieil. [lomydenue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUM.

DKCIEepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OTIPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3/LYXE;

noJiy4eHue, coOMpanue, pacrio3HaBaHUE U U3YyYEHUE CBOMCTB KUCIOPOAa;

HAOJIOZICHUE B3aMMOJCHCTBUSL BELIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOICTB BOJIOPOJA
(ropenue);

B3aMMOJICHCTBHE Bofoposa ¢ okcuaoMm meau (11);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHMS BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOI'O BEILIECTBA;

B3aMMOJIEHCTBHE BOJbI C METAJUIAMHU (HATPUEM U KAJIbLIUEM);

OIPEEICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO NHANKATOPOB;

UCCJIEI0BAHUE 00Pa3I[0B HEOPIaHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHue B3aumozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KUCITOTHI,
KHCJIOT C METAJJIAMU, PEAKLUI HENTpAIN3aliY;

IIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMIPOKCHIA LIMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH;

pelIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIaccChl
HEOPTraHWYECKUX COECIUHEHUI».

Ilepnoanyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
emeHTOB /I. 1. MenaesieeBa

Crpoenrie aToMOB. XUMHUYecKasi CBsI3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynmnax (ceMencTBaxX) CXOJIHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, rajoreHax, MHEPTHbHIX (OJaropoJHbIX) razax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUBI U THIAPOKCHUJIBI.

[Teprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHa.
[lepuonnueckas cucrema xumudeckux osnemeHtoB JI. WM. Mengeneesa.
KopoTtkonepruoanas u iauHHONEepuoaHas ¢opmel tabmuubl «llepuonnyeckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoabl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CocTtaB aTOMHbBIX sjaep. M3ortombsl. PaanoakTUBHOCTB.
ONEeKTPOHBL. DJEKTPOHHAs OpOuTanb. DHEPreTHYECKHe YPOBHU U TOIYpPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYpALMU U BJICKTPOHHO-
rpaduueckue Gopmyiabl aToMoB. DPU3NYECKHM CMBICT MOPSAIKOBOIO HOMEpA,
HOMEpA MepHroJia U rpyIibl 3eMeHTa. CTpoeHUEe NEKTPOHHBIX 000704YEK aTOMOB
nepBbix 20 xumuueckux 3meMeHToB [lepuonnueckoit cucremst /1. 1. Menaeneesa:



pacupenesieHue 3JIEKTPOHOB II0 JHEPreTHUYECKHM YPOBHSM, IIOAYPOBHSIM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TpyHIaM M IEPUOJAM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHNN XMMHYECKUX JJIEMEHTOB B
epuojax M rpynmnax. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTAa II0  €ro
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u Ileproandeckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku M npaktuku. [[. V. MenneneeB — ydeHbld U
IrpakKIaHUH.

DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEIOoJISIpHAsA CBSI3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHsS KOBAJIEHTHOW W
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

Kpucramnnmueckue u amop¢Hble BemiecTBa. THUINBI  KPUCTANIMYECKUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAas U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHEN OKHCIECHHS AaTOMOB B
OMHApHbIX  coeauHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLHUU.
[Ipoueccbl OKHUCIEHHMST M BOCCTAHOBJIEHHUS. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI U
paccTaHOBKa B HUX KOA(P(OUIITMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIJIOB U HEMETAJJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJl IIPU IIOMOIIHA PHUCYHKOB, MOJECIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

MIPOBEJECHNUE  ONBITOB, WUIIOCTPUPYIOUIUX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIUH (TOpEHHE, PEAKIIMK PA3IIOKECHHUSI, COSTUHEHUS ).

MexknpeaMeTHbIe CBSI3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHSATHM, TAK U TOHATUN, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIEHHUE (MPOILECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/IeHUE, SKCTIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIb.

®dusuka: sABJIEHUS NPUPOIbI, (QUINUECKUE SBJIEHUSA, BELIECTBO, TEJO,
(¢u3znueckue BENUYUHBI, €IWHUIBI H3MEpEeHus, 00BEM, Macca, arperaTtHble
COCTOSIHAE BEILECTBA, aTOM, DJJIEKTPOH, INPOTOH, HEWTPOH, HOH, MOJIEKYyIa,



CTPOCHHE Ta30B, KHUAKOCTEH W TBEPABIX (KPUCTAUTMYECKUX) TEJN, IICKTPUUECKUN
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOJCTBO, XUMHUUECKHE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KVIACC

BemecTBo U XMMHYecKasi peakius

[loBTOpeHne u yriyOneHue 3HAaHUM OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHMYECKMX  DJIEMEHTOB,  HX
KOJINYECTBEHHBIE " KAauECTBEHHBIE XapaKTEPUCTUKN (paguyc,
AIEKTPOOTPULIATEIIBHOCTD, DHEPIUs VMOHM3ALIH). IlocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aroMOB MalbIX MepuosioB. OCoOEHHOCTH
3al0OJJHEHUSI  DBJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ileproguyeckas cucremMa XMMMUYECKHUX DJIEMEHTOB B CBETE€ IIPEACTABICHUU O
ctpoeHun aroMa. CTeneHb OKUCIEHUS M BaJEHTHOCTb. lIpencraBienune o
MIEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX AJIEMEHTOB
(37EeKTPOOTPULIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BemectBa B TBEpAOM, XKHIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAJE€HTHas (HEMOJspHas,
noJisipHasA); OOMEHHBIH U JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexxMOoneKysipHble B3aUMOJEHUCTBUSL (BOJOpOJHAs CBSI3b, CWIbl BaH-mep-
Baanbca). Tunbsl KpUCTAINIMYECKHUX PELIETOK — aTOMHAsi, HOHHAs, METAJUIMYECKas,
MOJIEKYJISIpHAsi — 1 OCOOEHHOCTH UX CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THTA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XMUMUYECKHX  PEAKLIUM.
Knaccudukanuss XMMHUYECKUX pEaKUUid MO Pa3IMYHbIM MpHU3HaKaM (M0 YUCIY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO Pearupyrolinx BEIEeCTB).

DJIEMEHThl ~XUMHWYECKOM TEPMOAMHAMUKU. ODHEPreTHKa XUMHUYECKHUX
peaknuii. TeroBoit 3PexkT XUMHUUECKONW pEaKIuu. DK30- U IHAOTCPMUUYECKUC
peakuuu, TEPMOXMMHUYECKHE YpaBHEHMs. 3akoH l'ecca W €ro CIEACTBHSL.
Brluncnennst o TEpMOXUMHUYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOM PpEAKUMU. 3aKOH JEHCTBYIOIIMX MaccC.
@akTOphl, BIAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaKIMU. DHEpPrusi aKTUBALUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPHI.

[TonsiTne 06 OOpaTUMBIX U HEOOPATUMBIX XUMUIECKUX peaknusax. [lorstue o
XAMHUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOT0 paBHOBecHs. DakTophl, BIUSIOIIAE HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecusa. IIporHo3upoBaHHe  BO3MOMXHOCTHM  IPOTEKAHUS  XUMUYECKHUX
MIPEBPAIICHUA B PA3IMYHBIX YCIOBUSAX HA OCHOBE TMPEACTABICHUN 00 M3YYEHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKU U TEPMOJIMHAMHUKH.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKunu. OKucIuTeNnbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMHYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCIIeHUs. BaxHble OKHUCIWUTENIM UM BOccTaHoBUTENW. IlepmaHraHat kanus
(xapakTepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCMOIb30BAaHUEM METO/A JIEKTPOHHOTO OajaHca.

DNEeKTpOoIUuTHYECKass uccoluranusl. XWMHYECKUE pEaKUWd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  JucconManuu. PacTBopeHue kak  (U3HKO-
xuMuueckui npouecc. [loHsiTHe 0 rugpaTax U KpUCTaIOruapaTax. JIEKTPOIATHI
M HEIEKTpOoNauThl. KaTHOHBI, aHMOHBI. MeEXaHW3M AUCCOLMAIMA BEIIECTB C
pPa3IMUHBIM BHJIOM XUMHUUYECKON CBsi3U. CuJibHBIE U Cla0ble 3JIEKTPOJIUTHI.
Crenenp guccouualvii, KOHCTAHTa auccouuanv. MloHHOe NMpOoU3BEIEHUE BOJBI.
Bopopoanbiii  mokaszatenb. WHAMKATOpPHI. DJIEKTPOJIUTUYECKAS AUCCOLMAINS
KHCJIOT, OCHOBAHMI M COJICHA.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peakuii HOHHOTO OOMeHa.
MonekynspHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoMCTBa
KHUCIIOT, OCHOBAHHI W COJIEHl B CBETE MPEICTaBICHUN OO0 3ICKTPOIUTUUECKOMN
aucconuannu. KauecTBeHHbIE peaKlMU HA VOHBI.

I'moponus comeit. OHHBIE ypaBHEHUs TUAPOJIM3A COJICH. XapakTep Cpelbl B
BOJIHBIX PacTBOpax COJIEH.

OKCIIEpUMEHTAIbHOE H3Y4Y€HUE BEIIECTB W SBJICHUN: O3HAKOMJICHHUE C
MOJEISIMUA KPUCTAJUIMUYECKUX PEMIETOK HEOPTraHWYECKHX BEIIECTB — METAIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpH1a HATPHS);

MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiiuu OT BO3ACHCTBUA
pa3inyHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPHUPYIONTHE 00PATUMOCTh XUMHUECKUX PEAKIIHIA,

VCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPOLECCAa AUCCOLMALAU
KHUCJIOT, IIEJI0YEH U COJICH;

MIPOBEJCHNUE ONBITOB, WIUIIOCTPUPYIOIIUX NPU3HAKA IMPOTEKAHMS PEAKUUN
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MIPUMEHEHUE MHIUKATOPOB (JlakMyca, MeTHIIopaH)ka U (eHondraienHa) ass
OTIpEeJICIICHHS XapaKTepa Cpellbl B paCTBOpPaX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3IIOKCHHSI, COSTUHEHUS );

pacro3HaBaHWE HEOPTAaHWYECKUX BEIMIECTB C IOMOINBIO Ka4eCTBEHHBIX
peakiuii Ha HOHBI;

pelieHre  AKCIePUMEHTANIbHBIX 3a7ad 1o TeMmam: «OKUCIUTENBHO-
BOCCTAHOBUTENIBbHBIC peakiuuy, «luaponu3 coneit», «DIeKTponuTHIECKas
JTUCCOTTHAITHS.

HemeTtanjibl 1 uX coeiuHEHUS

OO6mast xapakTepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, TMPOCTHIX BEHIECTB, aymoTponusi. OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHBIC CBOWCTBAa HeMeTaioB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COCIMHEHU HEMETAJLIOB.

OOmast xapaktepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHUMHUYECKHME CBOWMCTBA Ha MpUMEpe  XJopa
(B3auMoOJI€MCTBHE C  METajulaMHM, HEMeTallJlaMH,  BOJOM,  IIEJI0YaMH).
XmopoBogopoa. ComsHas  KUCIOTa, XHUMHUYECKHE CBOWMCTBA, IMOJy4YEHHUE,
npuMmeHeHue. JleficTBue xyiopa W XJOPOBOAOPOJAa HAa OPraHu3M 4YeJIOBeKa.
Baxnenmme xjgopuapl W WX HaxoxkaeHue B npuponae. Ilonstune o
KHUCJIOPOJCOIEPKAITUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucieHus. CTpoeHrne U PU3NUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOpOAA U
cepbl. AJIOTPOITHBIE MOJU(DHUKAIIMK KHUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aUMOJICHCTBME C HEMETAJIaMH, METaJUIlaMH, KOHIICHTPHUPOBAHHBIMU
a30THOM W cepHOM kucioramu). CepoBOAOPOA, CTpoeHUEe, (U3NYECKUE U
XUMUYECKAE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEIBHBIC CBOWCTBA). OKCHIBI
Cephl KaK MPEJICTaBUTENIM KUCJIOTHBIX OKCHUIOB. CepHHUCTash KHUCIOTa M €€ COJIH.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MpEeACTaBUTENS Kiacca KUcaoT u crnenududeckue). Conmu CepHON KHUCIOTHI.
XWMHYCCKHE PEaKINH, JISKAIIHEe B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOTyYeHUs
CepHOU KUCIOTHI. [IpencraBieHns 0 XUMHUYECKOM TIPOU3BOJICTBE M CBS3aHHBIX C
HuM npodeccusx. [IpuMmenenne cepHor KUCIOTHI U Cyib(daroB. KauecTBeHHbBIE
peakuuu Ha cynbpuT-, cynbPua- u cyibdar-aHnoHbl. HaxoxxneHue cepol U ee
COCIMHEHU B TNpHUpoje. XHUMHUYECKOE 3arpsi3HEHHE OKpPYXaloleld Cpelibl
COCIMHEHUSMH cephbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHUE BO31yXa), CIIOCOOBI €ro
peI0TBpaIICHUS.



O6mas xapaktepuctuka 3jeMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupojie, pundyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoje. AMMHUAK, ero (u3MUECKhe M XHUMHUYECKHME CBONCTBA (OKHCIIECHUE,
OCHOBHBIE CBOWMCTBAa BOJIHOIO pacTBOpa), IPUMEHEHHE U TMOJy4YeHUE B
7abopaTopud W MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MeXaHu3M ero oOpaszoBanusa. Coimu aMMOHHS, UX (U3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3JOKEHHE U B3aUMOJCHCTBUE CO IIeJI0YaMHu), IPUMEHECHUE.
KauecTBenHass peaknus Ha woHbl amMoHMs. Oxcuabl asora (I, I, I, 1V, V).
A3zoTucTtas Kuciaota. A30THasl KUCIIOTa, €€ MoJyyeHue, GU3ndecKkue U XuMUYECKUe
CBOMcTBa (0OIIME Kak TMpEJCTaBUTENS Kilacca KHUCIOT U crhenuduyeckue),
npuMeHeHue. XHUMHUYECKHE PEaKlMH, JIEKAINIMe B OCHOBE MOJIYYEHHS a30THOM
KHCIIOTBI B TIPOMBITIUNICHHOCTH. HuTpaTthl 1 HUTpUTHL. KauecTBEHHBIC peaKIuu Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeabl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE JIOXKAM, 3arps3HEHHE BO3/yXa, TOYBBI H
BOJIOEMOB).

®ocdop, amnorponHbie wmonudukauuum (ochopa (Oenmblii M KpacHBIM
dbocdhop), pusznueckre U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METalaMH,
KHUCIIOPOJIOM, TaJIOT€HaMH1, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOM KUCJIOTaMU).
Oxcuasr ochopa (I, V), dochopnas kuciora, GUNUSCKHE U XUMHUYCCKHE
cBoiicTBa, nosyuyeHue. KauecrBennas peakuus Ha (ocdar-uonsl. [IpeacraBienus
o rasorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A30THbE, (HOoCchOpHEIE,
KOMITJIEKCHBIE yIOOpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKPYKAroIeH Ccpembl
COeIMHEeHUSIMH a30Ta u pocdopa.

O6mas xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHNU OKUCIICHUSI.

VYrnepon, anmnorpornHasie Mogudukauu (rpadur, anmas, gyepeH, rpadeH,
HAHOTPYOKM), (UBMYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C METa/NIaMH, HEMETa/UIaMH, KOHIICHTPUPOBAHHBIMH a30THOU U
cepHoil kucioramu). [lonstue 06 agcopOumu. KpyroBopot yriiepoaa B mpuUpo/e.
Oxcunpl yriepona, ux GU3NYESCKUE U XUMHUCCKUE CBOWCTBA, JICHCTBUE HA YKUBBIC
OpraHU3Mbl, MMOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKHEe MpobiieMbl atMochepsl,
cBs3aHHble ¢ okcuaoMm yriepona (IV). VYronbHast Kuciora u ee Coiu, HUX
bu3nueckue U XMMUYECKUE CBOICTBA, MOJy4yeHHWEe U npuMeHeHue. KapOoHarsl,
ruapokapOooHathl, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.



[lepBoHavasIbHbBIE MTOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COSTUHEHUSX
yraepojia: yriieBoJaopoAbl (MeTaH, 3TaH, TUJIEH, alleTHIICH), 3TaHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTIEBOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He(pTh), MPOIYKTHl UX MEPEPaOOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKHA Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHMpax, OelKax,
yriaeBojax — W HUX pOJIM B JKU3HM 4elloBeKa. EJAMHCTBO oOpraHMYecKux u
HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
MeTaJIaMH, KUCJIOPOJOM, YIJIEPOAOM, TaJIoOr€HaMu), MOJYyYEHUE U MPUMEHEHUE.
Ponw kpemuus B npupoje u texuuke. Oxkeun kpemuus (1V), kpemHueBasi Kuciuora,
CWJIMKAThI: (DU3UYECKHE M XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U NPUMEHEHHUE B
ObITY W MPOMBINIICHHOCTH. BakHelIne CTpOUTENbHBIE MaTepualbl: KepamuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

bop. OcobGennoctu ctpoenus aroma. OO0Iue npeacTaBieHus 0 GU3UIECKUX
Y XMMHYECKUX cBoMcTBaX. bopHas kucinora.

DKCIEPUMEHTAIIBHOE U3YUECHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TAJIOTEHUIOB);

MPOBEICHUE OMNBITOB, OTPAKAIOIIMX (U3MUYECKUE M XMMHUYECKHE CBOMICTBA
raJIOT€HOB U UX COEAUHEHUI;

WM3YYEHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

MPOBEICHHE KAaY€CTBEHHBIX PEAKIUN Ha XJIOPUA-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHNE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ IPUPOJAHBIX COCTUHEHUN;

HaOMIOZICHWEe  Tpoliecca  OOyrJIMBaHUs — caxapa  1OJ  JIEWCTBHEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIIEHHON CEPHON KUCIIOTHI,

MPOBEICHNE KAa4EeCTBEHHBIX peakuuid Ha cyabPua-, cyinbPur- U cyibdar-
MOHBI U HAOJIIOICHHE MMPU3HAKOB UX MPOTCKAHUS;

O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX YIOOPECHHI;

NoJlydeHue, coOMpaHue, paclo3HaBaHUE M HU3YYEHHE CBOWCTB aMMMAKa,
M3yYEHUE CBOMCTB COJIEM aMMOHMS,

MPOBEJCHNE KAUYECTBEHHBIX PEAKIMU HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-noHbI U U3yYECHUE MPU3HAKOB UX MPOTEKAHMUS,

U3y4YeHUE B3aMMOJICUCTBHS KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO,
CBOMCTB (hOCHOPHOUN KHUCIOTHI U €€ COJIeH;



O3HAKOMJIEHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEHIeTOK aiamasa, rpadura u
dbynnepeHa, ¢ IpoLeccoM aJcopOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

MoJIy4yeHHue, coOMpaHue, pacrlo3HABaHUE U HU3YyUYECHHUE CBOWCTB YTJIIEKHUCIIOTO
rasa;

MIPOBEICHUE KAueCTBEHHBIX pEaKIMi Ha KapOOHAT- M CUJIMKAT-UOHBI U
M3Yy4YEHHE NPU3HAKOB UX POTECKAHNUS;

M3YUYEHHE B3aUMHBIX NMPEBPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

O3HAKOMJICHHE C oOO0pa3liaMd TPUPOJHBIX KApOOHATOB M CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHNE 3KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlne HeMEeTalulbl U UX
COCTUHEHUSD.

MeTaJiibl 1 UX COeIMHEHU S

OOmme cBoiictBa MeTtauioB. OOmas XapakTEpPUCTHKA XHMHYECKUX
AJIEMEHTOB — METAJVIOB Ha OCHOBAHMWH UX MoJIokeHUs B Ilepuonnueckoit cucreme
xumuueckux 3remeHToB . 1. MenaeneeBa u ctpoenust atomoB. Metaisl A- u b-
rpyni. CTpo€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramindeckas CBS3b U
MeTajuInYecKasi KpucTajuinueckas penieTka (IpUuMUTUBHASL KyOndeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPUCTAJUIOB. ODJIEKTPOXMMHUUYECKUW Pl HANpPSKEHUN
MeTauioB. O0IIMe XUMUYECKUE CBOMCTBA MeTauioB. O01IHe criocoObl MOIyYeHUs
METAJIJIOB, METAJUTYPTHs. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJUH U3
crioco00B ToydeHuss MeTaiioB. I[loHATHE O KOppO3WHM METaUIOB, OCHOBHBIE
CrocoObl 3ammThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpuMeHeHre METAIIOB U CIUIABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannvt A-2pynn

[Ilenounbie MeTauibl: monokeHue B [leprognueckoil cucTeMe XMMHUYECKUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
@u3nuecKue U XMMUYECKUE CBOMCTBA (HA MpUMEpE HATPUS U Kajausl), MOJy4YeHUE.
Okcuabl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHne meI0uHbIX METaUIOB U UX
coeMHeHU. buonorudeckas posb HaTPUs U KaJusl.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0XJIeHHE B mIpupojie. Prusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeillime coequHEHUs KaiblUsi U MarHus (OKCUI, THAPOKCHU],
COJIM), CBOMCTBa, mpuMeHeHue. JKecTKOCThb BOJbI M CHOCOOBI €€ YCTpaHEeHHS.
KpyroBoport kanbiusi B IpUpPOE.



AJ'OMUHHIA: TI0JIOkKEHUE B [Ilepnoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXxOoXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-2pynn

OOmiasi XapakTepUCTHKA METaUIOB b-rpymm  (MOOOYHBIX  MOJATPYIII):
nojiokeHue B llepuomnueckon cucteMe XHMHYECKUX dieMeHtoB [J[. .
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay 3JIEKTPOHA HA
IpUMEpPE CTPOSHUS aTOMOB XpoMa, Melir, cepedpa. BaseHTHBIE COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCICHUS aTOMOB B COCJMHCHHAX. 3aBHUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTETNICHU OKMCIICHUS DJIEMEHTAa B COCJIIMHEHUU (Ha MpUMEPE COCAMHEHHUMN Xpoma).
[lepBoHauanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menp u cepebpo: CTpoe€HHE aTOMOB, CTENEHU OKucieHus. OOIue KpaTKue
MPEACTaBICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJICHCTBUE C KUCJIOTAMU-OKUCIUTENISIMH), 00 UX OKCHIAaX, THJIPOKCUIAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENEHb OKUCIECHUS. XapaKTepUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUIA U TUIPOKCHIA.
KauecTBeHHbIE peaKIIMu HA KATHOHBI IMHKA.

JKeneso: ctpoeHue aroma, creneHu okuciaeHus. Haxoxknenue B mpupone.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToJiyueHHe. KauecTBeHHbIE peakIMy Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoJCTBO YyryHa W CTalIH.
DKojoruyeckue mpoOeMbl, CBSI3aHHBIC ¢ METALTYPTHUECKUMHU MPOU3BOJICTBAMH.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MO/JICIIMPOBAHNE METATUTMYECKON KPUCTAJUIMYECKON PELIETKY;

M3y4YEeHUE B3aUMOJECUCTBUSA METAJLUIOB C BOJOH, C pPacTBOpaMHU COJIEM WU
KHCJIOT, UCCJIEIOBAHKUE MPOLIECCOB AJIEKTPOiM3a pacTBOpoB xsopuaa meau (1) u
noauaa Kavs, KOppo3UuHl METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KAJIBIHS W HATPUS C
BOJIOM, UX TUJPOKCUJIOB — C OKcuioM yriepoaa (1V) u kucinoramu;

U3y4YeHHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KBNS, KECTKON BOADL;

W3YYEHHE NPOLIECCOB IMOJIYyYECHHUS TUAPOKCUIOB JKee3a, UX XUMHUYECKHUX
CBOJCTB;



U3y4YeHUE MPU3HAKOB MPOTEKAHMS KaY€CTBEHHbIX PEaKIMii HA MOHBI (MarHus,
KaJIbITUS, aJTFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJIOICHUE U OMHMCAaHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHsl, Kalus U
KaJIbLIHS;

ucciaenoBanne aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (I1l) u rugpokcuia IUHKA;

pEILIEHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 MO TeMe «BaxHeline MeTamibl U UX
COEIUHECHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemectBa u Marepuanbl B NMOBCEAHEBHOM >KM3HHM 4YEJIOBEKa. BaknHenmue
BEI[ECTBA M MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoiIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolib mpu XUMHUYECKHUX
05KOrax U OTPABJICHUAX.

HoBble MaTepraibl ¥ TEXHOJIOTUU. [ [pUHIIATIBI «3E€TIEHON XUMHUW.

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHH N (DyHKIIMOHUPOBAHUS
opranusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPYKaroIIeH cpelibl. DKOJOTHUYECKHE TTPOOIEMBI,
CBSI3AHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPHI, THKEIBIX MeTauioB. [loHsTHe
o IIJIK. Poip XumMuu B pelieHun 3KOJIOTMIECKUX MTPoOIeM.

OKCIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasiiaMd MartepuangoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE MaTepHuabl),
ONpPEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
00pa3oBaHus KUCIOTHOTO A0S, U3yUEHHUE €TI0 BO3CHCTBUS HA MaTepUAIbI.

IloBTOpeHne m 00001IeHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

ITepuoanueckuii 3akoH u Ilepuoanueckas cucremMa XUMUYECKUX DJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B ITIEPUOJIAX U IPyNIIAX.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BUibI
XUMHUUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIIUMYECKOU
PELIETKH U BU1a XUMUYECKOH CBSI3H.

Knaccudpukanuss XUMHUECKUX pEaKIUid 10 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHYECKHX IPEBPALICHUN B
Pa3IMYHBIX YCIOBUSIX HA OCHOBE IIPEJICTABICHUM XHWMHUYECKONM KHHETUKU H
TEPMOJNHAMUKH.

XUMHUYECKHUE peaKlMu B pacTtBopax. ['maponus coser. Peakuuu okucCieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCJIOT, OCHOBaHUW U CcoOJed B CBeTe INpeACTaBIEHUM 00
IEKTPOJIUTUYECKOM  JAUCCOLMALMM M OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkumsIx.

Mesicnpeomemmuoie ceéa3u

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
NOHATHUH, TAK U TIOHATHUM, IPUHATBIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: ABJIEHUE (TIPOIIecC), HAyYHBIN (akKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHUS,
MaTepHaIbl.

®dusuka: BEIIECTBO, TEIO, (PU3NYECKUE BEIUYMHBI, €AUHMIIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTAUIMYECKHX) TeEI,
KpUCTAJUIMYECKasl PEIIEeTKa, 3JEKTPOH, SApO aroMma, NPOTOH, HEUTPOH, HOH,
HYKJIUJ, U30TOIbI, KBAaHTbI, PaIMOAKTUBHOCTb, alib(ha-, OeTa- U raMMa-u3IyueHHe,
IEKTPUYECKUH 3apsill, IPOBOAHUKH, ITOIYIIPOBOJIHHUKH, TUIIEKTPUKHU, COTHEUYHBIN
CHEKTP, pa3yiokKeHUe OeI0ro CBeTa B CIEKTP.

buomnorus: sxocucteMa, ouocdepa, hoTocHHTE3, MpOLIECCHl OOMEHA BEIECTB,
MUHEpAJIbHbIE YAOOpEHUs, MHUKPOIJIEMEHThl, MaKpPO3JIEMEHTbI, NHUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IJIAHETA 3EeMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTHH, TEXHOJIOTUH 3JIEKTPOHHON IPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIL[EI'O OBPA3OBAHUS (YIJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3aluil B COOTBETCTBHUHU C
TPaJAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE NpPaBWIAMH M HOPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOPA3BUTHUA M  COLMAIU3ALMH
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LEHHOCTHBIX OpPUEHTAUMN W
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHHE LIEHHOCTHOI'O OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYpPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUIO0, NOHUMAHUE 3HAYEHUS XUMHUYECKON
HAayKW U TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOUIECTBA, B PA3BUTHH 3KOHOMHKHU
Poccuu u cBoero peruona;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJIEHUE KOMMYHUKATHBHOW KYyJIBTYphl B
pa3HO00pa3HON COBMECTHOM €SI TEIbHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! JesTebHOCTH;

TOTOBHOCTBH OLICHMBATH CBOE ITOBEICHUE MU ITOCTYNKM CBOMX TOBAapULIEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MIOCTYTKOB;

3) popMUpPOBAHUSA LIEHHOCTH HAYYHOI' O MO3HAHUS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MOHUMAaHUs CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAHME LIEHHOCTH HAYYHOI'O NO3HAHHUS IS Pa3BUTHUS KAKIOTO YeJIOBEKa
U IIPOU3BOJUTENIBHBIX CHUJI OOLIECTBA B LIEJIOM, POJIM U MECTa HAayKu «XHUMHS» B
CUCTEME HAy4HBIX NPEACTABICHUNA O 3aKOHOMEPHOCTAX pPa3BUTUA IIPUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKOU CPENOM;

[O3HaBaTeJIbHAasl MOTHBALlUA M MHTEpeC K OOyYEHHI0, TOTOBHOCTb H
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH KHU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUCOHBIX U )KU3HCHHBIX CUTYAITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYAOBON JIEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBSI3aHHBIM C XMUMHUEH, B TOM UYHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMJie, OCHOBE €€ CYLIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpbl: TMPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAaHWE TIJI00aTbHOTO XapakTepa HAKOJOTUYECKUX
npoOJjieM U MyTed MX PEeIIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHMUSI, MOJydaeMble
MIpU U3YYCHUU XHUMHH, JUIS PELICHUs 3a/1a4, CBA3AHHBIX C OKPYXKaIOIIEH Cpeliou;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTMYECKOM M COLMAIIBHOM Cpel; TOTOBHOCTh K YYacTUIO B
MPAKTUYECKOHN JeATETbHOCTH IKOJOTUUECKON HAIIPABICHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX NPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIOYAOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHalbHOE €IWHCTBO MHpa W TMPOIECC TO3HAHUSA (BEIIECTBO, CBOKMCTBO,
DHEprus, sSBICHUE, HAYYHBIH ()aKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHS,
HaOII0/IEHUE, U3MEPEHUE, UCCIIEIOBAaHUE, SKCTICPUMEHT U JPYTHE);

OBJIAJICHUE YHUBEPCAJTbHBIMH yYE€OHBIMHU JEHCTBHUSIMH (ITO3HABATEIHLHBIMH,
KOMMYHUKATHUBHBIMHM,  PETYJISTUBHBIMH),  BaXHBIMH  JUII  TIOBBIIMICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JeSTENbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIIOJIb30BaTh B YUEOHOM, MO3HABATEIHHOM M COLMATIBHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUMN: PACKPbIBaTh CMBICI XUMHUUYECKUX MOHSATUN (BBLAEIATh UX CYIIECTBEHHbIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMU MOHSATUSIMU); aHAJIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH U3Y4YEHHUS, CTPOUTH
JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIC, TI0 aHAJIOTUH);
npejyiaraTh KpUTEPUM U BBISIBIATH OOIME 3aKOHOMEPHOCTH W MPOTHUBOpPEUUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJIUTH BBIBOJLI U 3aKJIIOUCHUS; YMEHUS
MPUMEHATh B MPOIECCE MO3HAHUS MOHATUS (TIPEJAMETHBIE M METaNpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3yeMble B XUMHH, MPE0OPa30BbIBATH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK (CHUMBOJI 2JIEMEHTA), XUMUYECKast
dbopmylia U ypaBHEHHE XMMHUYECKOW PEAKIUU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTABICHUN  XapaKTepu30BaTh HU3y4aeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble wucciaenoBareJbckue AedcTBUS (MeETOAbI HAYYHOI0 MO3HAHMS
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSX B YyYeOHOW TO3HABATEIbHON U
MPOEKTHO-UCCIIEIOBATEIbCKOMN AESTEIbHOCTH;

YMEHHUSI KCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI; aHATU3UPOBATh (DAKTHI, BBHISIBISATH
u GopMyIupoBaTh MpoOJIeMy, ONPENeNsATh LeJb W 3aJayd, COOTBETCTBYIOILIWE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOAWTH W3MEPECHUS] HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peanpHble W MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynupoBaTh 0000IIEHUS M BBIBOJABI MO PE3yJbTaTaM IMPOBEJACHHOIO OIIbITA,
WCCJIEIOBAHMUSI, COCTABJISTH OTUET O MPOJIEIIAaHHOMN padoTe;

Pabora ¢ undopmanmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(pOpMAIUU (Hay4HO-

NOMyJsipHasl JIUTEparypa XUMHUYECKOTO COAEp)KaHUsA, CIPaBOYHBIE TOCOOUS,



pecypcsl HTEpHETa); aHaIM3upoBaTh UHPOPMALUIO U KPUTUYECKH OLICHUBATh €€
JIOCTOBEPHOCTh U  HENPOTHUBOPEUYUBOCTh, OTOMpaTh U HMHTEPIPETUPOBATH
UHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJauu; yMEHHsS NPUMEHATH
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
MHPOPMALIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTMM M Pa3JIMYHbIE IOHCKOBBIE
CUCTEMBI; CAMOCTOSITEJIbHO BBIOMpATh ONTHUMAIbHYIO (OpPMY MPEACTABIECHUSA
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA PabOTHI C
XUMUYECKOM uH(pOpMaIMel; NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hopMyIibl, aOOpeBUaTypbl, HOMEHKJIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIVH):

MPEACTABIATh IOJYUYEHHBIE PE3yJIbTaThl MO3HABATEIBHON JIEATEIIBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO HSKCIEpPUMEHTa (MCCIeA0BATENbCKON
71a00paTOPHON UITM MPAKTUYECKON pabOThI, ydeOHOTO MPOEKTa); B XOJI€ [Uajiora u
(MIK) IUCKyCCUU 3a7aBaTh BOMPOCHI O OOCYK/1a€MOM TeME U BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (TPyNIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI pabOThl, OMpENEesTh CBOIO POJib, PACHPENEATh 3aJadyll MEXIy
YJICHAMH TPYIIbI; BBIIOJHITH CBOIO YacTh pabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JAPYIMX WICHOB KOMaHIbl, ONPEIETSATh KPUTEPUU TIO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE yueTa OOIIMX HMHTEPECOB U COIVIACOBAHMS TO3MIIMI, ydacTBOBAaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBnazieHWe YHUBEPCATbHBIMU YYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKIUHU, B TOM
Yyuce:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CHIOCO0 pellieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIICIICHHBIX KPUTEPHERB), TUIAHUPOBATH CBOIO Pa0OTY MPH PEIICHUN yIeOHON MITH
UCCJENOBATENIbCKOM  3aJa4yd; Ha  OCHOBE  MOJYYEHHBIX  pPE3yJbTaTOB
dbopmynrpoBaTh 0000IIEHHUS W BBIBOJBI, NMPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JICUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
oOmiero obpa3oBaHMs Ha YIUIYOJIECHHOM YPOBHE MMEIOT 00IIee cojeprKaTelIbHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXIY
co00#, YTO TO3BOJISICT PEAM30BBIBATH YIIyOJEHHOE HM3ydeHHWE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaju3alid WHIUBUIYATbHBIX
o0pa3oBaTeIbHBIX TPACKTOPU, B TOM YHUCIIE UCIIOIB3Ys CETEBOE B3aUMOJICHCTBUE
opranuzanuu. [lo 3aBepiieHHH pean3alii MPOTPaMMBbl YTIIYOJICHHOTO YpPOBHS
oOydJaromrecss CMOTYT JeTajJbHee OCBOWTH MaTepHall, OBJIAJIETh PACIIMPESHHBIM
KpyTroM TOHSATHI ¥ METOJIOB, PeIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOSHHE OOYUYAIOIIMMHKCS HAYYHBIX
3HaHWM, yMEHUH U CHOCOOOB JEHUCTBUM, CHEMU(UUECKUX I MPEeIMETHON
o0nmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS;, BUABl JIEATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpHpeTanud, MpeoOpa3oBaHUI0 U
NPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX W PEANbHBIX KU3HCHHBIX YCIOBHUSX;
00ecCreynBalOT BO3MOKHOCTh YCIIENTHOTO OOYYEHHS Ha CIEAYIONEM YpPOBHE
oOpa3oBaHUs.

K xoHmy oOyuenuss ¢ 8 kaacce y oOydarmierocss OyayT copMUpOBaHbI
CIIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJCHHBIM
YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, METaul, HEMETAJUI, AJUIOTPOIHs, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OAHOPOJHAas M HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHASA ATOMHAsi U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas [JOJdS XHMHYECKOIO »JJIEMEHTa B COEIWHEHUHU,
MOJISIPHBIN 00BEM, OTHOCHTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBIN OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas PpEeaKIlus,



KJIacCU(pUKaLUsl peakUui: peakluu COEIUHEHUs, PEAKUN PA3JI0KEHUs, peaKLun
3aMEIICHUs, peakluu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIHU; TEIIOBOU
3p¢deKT peakuu; AIpo aToMa, dJIEKTPOHHBIM CJIOH aroma, aTOMHas OpOHUTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHAas CBf3b, WOH, KAaTWMOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHAas KOHLEHTpalus) B pacTBOpPE, MOJSPHAs KOHILEHTpPAallMs BEILIECTBA B
pacTBoOpe;  BIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHUS, OKUCIUTEIH U
BOCCTAHOBUTEIH, OKHCJICHHE 51 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX TMOHSITHH H
IIPUMEHSATH 3TH MOHATHS IPY OIMCAHUU BELIECTB U UX MIPEBPALLCHMIA;

UCIOJIb30BaTh XMMHUECKYIO CUMBOJIMKY JJISl COCTaBJIEHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKUCJCHHS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAJICKHOCTD
BELIECTB K OINpEIeIEHHOMY KJacCy COeIUHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBsI3U (KOBAJEHTHON U NOHHON) B HEOPTAaHUYECKUX COEIUHEHUSX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacCChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
NO3HAaHHsA, B TOM YHCJIE 3KCHEPUMEHTAIBHBIX M TEOPETHYECKUX METoAax
UCCJIEIOBAHMS BEIIECTB U U3yUYECHHS] XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJIMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoyiokeHus B [lepuonnueckoit cucreme:

ONKCHIBATH W XapakKTepu3oBaTh TabiumuyHyro ¢opmy Ilepuoauueckoit
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3audarh MOHATUS «IJIaBHas noarpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynmna)», «Maneie nepuoab» U «O0JbIlINe
MEPUOABDY;

COOTHOCUTH 0003HAa4YeHMsI, KOTOpble UMeroTcsi B Tabnuue «llepuonnyeckas
cucremMa xumuyeckux oanementos JI. WM. MenneneeBa»y, ¢ 4UCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsik
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JIEKTPOHOB IO 3HEPreTHYECKUM YPOBHSM, IOJYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIMPOBATh XUMHYECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIIECTBA,
XMMHUYECKUE PEAKIUU (110 YUCITY U COCTABY YYaCTBYIOIIMX B pEaKLMU BEUIECTB, 110
TerioBoMy b PexTy);



XapakTepu3oBaTh (ONUCHIBaTh) (DU3UMUYECKME U XHMMHYECKHE CBOICTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBa OKCHJOB, KUCJOT, OCHOBaHHI M COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, TIOATBEPXKIAs MPUMEpPaMU MOJIEKYJSIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIISCTB B 3aBHUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOKHOCTH TPOTEKAHHWS XUMHUYECKHUX NPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHUYECKOTO 3JIEMEHTa B COSIUHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa Mo (opMmylie COeqMHEHUsS, HAaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATH OCHOBHBIE OTEPAIlii MBICIUTEIHLHOW JEATEIPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3eM — I M3YYEeHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIIOACHUE,
U3MEpCHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHBIA W MBICICHHBIA) — A
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCICHHWS W  BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MeTOIOM JIEKTPOHHOTO OajlaHca);

yCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOMI0IaeMbBIMH XHUMHYECKUMHU
SIBJICHUSIMH ¥ TIPOIIECCAMH, TTPOMCXOISIIMMHE B MaKpO- U MUKPOMHUPE, OOBSACHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmomaTe TpaBwia  Oe3omacHOW  paboThl B jabopatopuu  TpH
WCITOJIb30BAaHUN XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUWS, a TakkKe IpaBHiia
oOpalieHusl ¢ BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpEJEICHHOW  MacCOBOM  JIOJE€H  pacTBOPEHHOTO  BEUIECTBA,  PEIICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl HEOPraHUYeCKHUX
COCJIMHCHUI;



JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMH  XMMHYECKOM TIpPaMOTHOCTH,
BKJIIOYAIONIEH yMEHHUsI O€30IacHOTO OOpalleHusl ¢ BelleCTBaMH, UCIOJIb3yeMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEIKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarormierocs OyayT copMHUpPOBaHBI
CICMYIONTHE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

® pPacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKMX [MOHATHI: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, AHUOH, JJIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHCIICHHS, XMMHUYECKas pEaKuus, TEIUIOBOM 3(QeKxT peakuuw,
MOJIb, MOJISIPHBIA 00BEM, PacTBOP;

® DJIEKTPOJIMTHI, HEANEKTPOJIUTHI, JIEKTPOJIUTHIECKASA JUCCOLUMALINS, PEAKIIUN
MOHHOTO OOMEHa, TUAPOJIHN3 CoJieh, 00paTuMble U HEOOpaTHUMbIE PEAKIUH,
OKUCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, OKHCJIUTED,
BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBIICHHE, DJIEKTPOJIN3, AJTIOTPOIINS,
aM(pOTepHOCTh, XUMHUYECKasI CBSI3b (KOBAJICHTHAs, HIOHHASI, METAJUTMYECKAs),
MEXMOJIEKYJIIpHbIE B3aUMOJECUCTBUS (BOAOPOAHAS CBsI3b, CHibl BaH-aep-
Baanbca), KOMIUJIEKCHBIE COEIWHEHUS, KPUCTAIUIMYECKHE  PELIECTKH
(mpuMuTHBHAST ~ KyOuueckas, OOBEMHO-IICHTpUpPOBaHHAs  KyOwueckas,
IpaHELIEHTPUPOBaHHAs KyOMYecKas, reKkcaroHajabHas IUIOTHOYNAKOBAHHAS),
KOpPpO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XWMHYECKOM pEaKLUU, KaTaus,
XAMHUYECKOE PABHOBECHUE, JJIEMEHTHl XMMHUYECKOM TEPMOJIMHAMUKU KaK
OIHOMW M3 TEOPETUUECKUX OCHOB xumuu; [1IK;

* WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHATH 3TU MOHITUA MPU OMUCAHUU BEIIECTB U UX NIPEBPAILCHUN;

® JCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJI1 COCTaBJICHUs (DOPMYJI BEILIECTB
Y YPABHCHUM XUMHUYECKUX PEAKIUN;

® OIpEIENATh BAJEHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKUX JJIEMEHTOB B
COCOMHEHUSAX PpA3JUYHOrO COCTaBa, IPUHAIIECKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIacCy COEIWHEHHM Mo (opmysiaM, BUIBI XUMHYECKOU
CBS3M (KOB&JICHTHOM, MOHHOH, METAJUIMYECKOM) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij] MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPraHUYECKUX COEAWHEHUH, THUIl KPUCTALIMYECKOU
pPEIETKY KOHKPETHOTO BELIECTBA,

e packpeiBath cMmbICH Ilepuommueckoro 3akonHa JI. WM. MengeneeBa u
JEMOHCTPUPOBATH €r0 IOHUMAHHUE:



ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «A-rpynmna» u «b-
rpynmnay, «Majble MepUoib» U «OOJIBIINE TEPUOIBI»;

OOBSCHATHh CBS3b TOJIOKEHUS JJIeMeHTa B [lepmommueckoid cucteme c
pacrpeielIeHUEM AJIEKTPOHOB MO YHEPTETUUECKUM YPOBHSM, MOYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JIEMEHTOB U HMX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB OKCHJIOB M THJIPOKCHJIOB) B MpeJeiaX MaJIbIX NEPUOJ0B U TIaBHBIX
MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

pacKpbIBaTh CMBICT TEOPUHU AIEKTPOJUTHYECKONW THUCCOLMAINH, 3aKOHA
I'ecca m ero ciencrTBuii, 3aKOHA JEHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEU
W3MEHEHHSI CKOPOCTHM XUMHYECKOW peaklHWH, HampaBJICHUS CMEUICHUS
XUMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMUHBIX (DAKTOPOB;
KJIacCCU(ULIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 4YHCIy W COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIIECTB, M0 TEIUIOBOMY 3((eKTy, 1Mo arperaTHOMY COCTOSIHHIO PE€areHTOB,
0 HW3MEHEHHUIO CTENEHEW OKHUCIECHUS XUMUYECKUX HJIEMEHTOB, MO
00paTUMOCTH, TI0 YYACTHIO KaTaJln3aTopa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUH, MOATBEpPXkKIas 3TO
ONMKMCAHWE  TMpPUMEpPaMU  MOJEKYJSIPHBIX W HOHHBIX  ypaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

COCTaBIISAITb  yPAaBHEHUS: AJEKTPOJUTUYECKONW JIMUCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH; MOJHBIE U COKPAIICHHBIE YPAaBHEHUS PEAKUUNA HOHHOTO
oOMeHa; peakiuii, MOATBEPKIAOIIUX CYIIECTBOBAHUE I'EHETUUECKOMN CBSI3U
MEK]ly BELIECTBAMU Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh CYIIHOCTh IPOLECCOB THAPOIM3Aa COJIEM MOCPEICTBOM
COCTABJICHHMSI KPAaTKMX HOHHBIX W MOJICKYJSIPHBIX YPaBHEHUN PEaKIUH,
CYIIHOCTh  OKHCJIMTEIHHO-BOCCTAHOBUTEIIBHBIX PEAaKIM  MOCPEICTBOM
COCTABJICHMSI DJIEKTPOHHOTO OajiaHca ATUX PeaKkluii;

MpeCKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;
XapakTepu30BaTh (OMHUCHIBATh) (U3NYECKHE W XUMHUYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, rpaduT, ajiMa3, KpeMHuU#, 60p, as3or,
docdop, cepa, XJI0p, HATPU, KAJIUNA, MAaTHUH, KAIbITUH, ATFOMUHUH, JKeJe30,
MeJb, IIUHK, cepeOpo) U 0Opa30BaHHBIX MMHU CJIOXKHBIX BEIECTB, B TOM
YHUClie€ HMX BOJHBIX pPAcTBOPOB (aMMHAK, XJIOPOBOJOPOM, CEPOBOAOPO/I,
okcuasl yriaepona (11, 1V), kpemuaus (1V), azora (1, 11, 11, 1V, V) u docdopa
(111, V), cepst (1V, VI), ceprncras, cepHasi, a3oTHasi, pochopHasi, yroibHasi,



KpEMHHUEBAsT KHUCJIOTHI, OKCHUABI M TUAPOKCUIbI MeTauioB |A—IIA-rpymm,
ammomunust, meau (1), munka, sxenesa (11 u 11));

MOSICHSITh COCTaB, OTAEJbHBIE CIOCOOBI MOJYYEHUS M CBOMCTBA CIIOKHBIX
BEIIECTB (KHCIOPOJACOAEpKAIIME KHUCIOTHl XJIOpa, a30THCTas, OopHasd,
YKCYCHAasi KUCJIOTHI U X coiin, ranoreHuanl kpemuus (1V) u dochopa (11 u
V), okcua u ruapokcus xpoma (I11), nepmanranar kanus;

OMKCHIBATh POJb BAXKHEHIIMX M3y4yaeMbIX BEIIECTB B MPHUPOJAHBIX
nmpolieccax, BIMSHHUE Ha KUBbIE OPraHU3MbI, NMPUMEHEHHUE B Pa3TUUYHBIX
OTpacifix 5SKOHOMHUKH, HCIOJIb30BAaHUE [UJISI CO3/aHUS COBPEMEHHBIX
MaTEepUAJIOB U TEXHOJIOTUI;

IPOBONUTH PEAKIIMH, TOITBEPKIAIONINE KAaUYEeCTBEHHBIN COCTAB Pa3UYHbBIX
BEIIIECTB, PACIIO3HABATh OIBITHBIM IIyTEM COJEpKAIIUecs B BOJHBIX
pacTBOpax WOHBL: XJOpUA-, OpoMHI-, HOIUI-, cyibdar-, d¢ocdart-,
KapOOHAT-, CWJIHMKAaT-, CyJIbQUT-, CyIbpuA-, HUTpPAT- W HUTPHUT-UOHBI,
TUAPOKCH]I-UOHBI, KATHOHBI aMMOHWSI, MATHUS, KaJIBIIHSI, ATFOMHHMS, JKeJie3a
(2+) u xenesa (3+), meau (2+), UHKa;

OOBSICHATH U MIPOTHO3UPOBATH CBOMCTBA BAXKHEHIIIMX U3y4yaeMbIX BEIIECTB B
3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHs, NIPHUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh MPOTECKAHHUS XUMHUYCCKUX
NpEeBpallCHU B Pa3lMYHBIX YCIOBUSAX Ha OCHOBE PACCMOTPEHHBIX
AJIEMEHTOB XUMHUYECKOW KHHETHKH U TCPMOIUHAMUKH,

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHYECKOrOo 3JIeMEHTa M0 (opMyse COeIuHEHMUs,
MAacCOBYIO [IOJIF0 BEIIECTBA B PACTBOPE, MOJBHYIO OJII0 XHMHUYECKOTO
JJIEMEHTAa B COCIMHEHWH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PAaCTBOPE,
HaXOAHWTh MPOCTEHIIYyI0 (HhOPMYITy BEIIECTBa MO MAaCCOBBIM MU MOJBHBIM
JOJIIM  DJIEMEHTOB, TPOBOJUTH paCYEThl MO YPABHEHHSIM XUMHUYECKHUX
peakuii ¢ y4eToM HEIOCTaTKa OJIHOTO W3 PEareHTOB, MPAKTUYECKOTO
BBIXOJIa TMPOAYKTA, 3HAUEHUS TEIJIOBOro 3(dQexra peakiuu, OnpeneisiTh
COCTaB CMEcCel;

coOmoaTh TMpaBuia Oe3omacHOM  paboThl B J1abOpaTopuu  TpH
WCITOJIb30BAaHUU XMUMHYECKOW MOCYAbl U 000PYIOBaHUS, a TaKKe MpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMH BBITIOJTHCHHUSI
7a00paTOPHBIX OMBITOB M TPAKTHYECKUX paboOT MO TMOJYyYEHUI0 W
coOMpaHuio Ta3000pa3HBIX BEHIECTB (aMMHMaKa M YIJIGKHUCIOTO Tas3a) U
pEIIEHUI0 AKCIEPUMEHTAJIbHBIX 3a/Jad MO TeMaM Kypca, MpelCTaBisaTh
pe3yabTaThl SKCIIEPUMEHTa B (JOpME BBIBOJOB, JT0KA3aTEIbCTB, IPAPHUKOB,
TaOJHI] ¥ BBISBJISITh SMITUPUYECKHIE 3aKOHOMEPHOCTH;



IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHOW NEATENBHOCTH (aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AlINIO, BBISBICHUE TPUUUHHO-
CJIICTBEHHBIX CBSI3€W) MpPH H3YyYEHUU CBOMCTB BEIIECTB U XUMHUYECKHX
peaKkiui, BIAIETh  €CTECTBEHHO-HAYYHBIMH  METOJAMM  IO3HAHUSA
(HabmrofieHne, M3MEpPEHHe, MOCIMPOBAHUE, HKCIEPUMEHT (pealbHBId U
MBICJIEHHBIN );

OPUMEHATh  IpaBWia  0e30macHOro  oOpalleHus € BELIECTBaMH,
UCIIOJIB3YEMBIMH B TIOBCEJIHEBHOW >KM3HU, IPAaBHJIA IOBEJICHUA B LEIAX
cOepekeHus 310POBbsl M OKPYXKAIOLIEH MPUPOAHON Cpeabl, TOHUMATh BPE]
(ormacHOCTh) BO3ACMCTBUS HA KUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEUIECTB,
NOSICHATh Ha MpUMEpax CnocoObl YMEHBUIEHUS W MNPEAOTBPALIECHUS HX
BPEJIHOTO BO3ACWUCTBUSA, 3HAYCHHE IKUPOB, OEIKOB, YIJIEBOAOB MJis
OpraHM3Ma YeJoBEKa,

UCITI0JIB30BaTh MOJIyYEHHBIE MPEACTABICHHUS O cepax MpodecCHOHATbHON
JEATEIIBHOCTH, CBS3aHHBIX C HAYKOM M COBPEMEHHBIMHU TEXHOJIOTHSIMH, KaK
OCHOBY I MPO(ECCUOHAIIBHOM OPUEHTAlMU U JJI1 OCO3HAHHOTO BbIOOpa
XUMHHA KaK MpO(QUIBHOTO MpeAMeTa NpU NPOAOKEHUH OOy4YeHHUs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHus;

Y4aCTBOBATh BO BHEYPOUYHOM IPOEKTHO-UCCIEA0BATEIBCKON NESITEIBHOCTH
XUMHUYECKOM M XUMHUKO-IKOJOTUYECKOW HaMpaBJICHHOCTH, MPUOOPECTH
OMBIT MPOBEJEHUS Y4EOHBIX MCCIEAOBAHUM B YCIOBHSIX 0Opa30BaTENIbHbBIX
OpraHu3aluid, a TakKXke OpraHu3anuii (LEHTPOB) JAONOJIHUTEIBHOIO
oOpa3oBaHUs JICTEH;

(dbopMHUpoOBaHKE NIEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUM O
BEILIECTBAX, UX MPEBPALICHUAX U MPAKTUUYECKOM MPUMEHEHUU; OBJIAJICHUE
MOHSATUMHBIM alIapaTOM U CUMBOJMYECKUM SI3IKOM XUMUU;

OCO3HAaHHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMMHYECKOM HayKu Kak
o0JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, XHMHUYECKHUX TMpEeBpaIleHUui
HEOPTaHUYECKUX M OPraHUYECKHUX BEIIECTB KAK OCHOBBI MHOTHMX SIBIICHHUM
KUBOM U HEXXKMBOU MPUPOABL; YIIIyOJIIeHHE TIPEICTaBICHU O MaTepUaTIbHOM
€IUHCTBE MUPA;

OBJIAZICHUE OCHOBAaMU  XHMHUYECKOM TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHaJIM3UpOBaTh M  OOBEKTHBHO OIICHMBATh JKU3HEHHBIE CUTYallHH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMH 0€e30MacHOro oOpaiieHusl ¢ BEIIECTBAMH,
UCIIOJIB3YEMBIMH B IIOBCEJHEBHOM JKM3HU; YMEHUEM aHAJIU3UPOBATh U
IUTAHUPOBATh 3KOJOTMYECKH O€30I1aCHOE IMOBEACHHE B IIENIAX COXPAHEHUs
3I0POBbS M OKPYXKAIOILEN CPENBL;

dbopMupoBaHHE YMEHHH  yCTaHaBIMBaTh CBS3HM  MEXIy  peajbHO
Ha0JI0JTaeMBbIMU XUMHAYECKUMU SBJICHUAMU " IIPOLIECCAMH,



NPOUCXOASIIMMA B MHKPOMHpPE, OOBSACHATH NPUIMHBI MHOT000pasus
BEIICCTB, 3aBUCHMOCTb HMX CBOMCTB OT COCTaBa M CTPOCHHsS, a TaKXKe
3aBUCHMOCTb TIPUMEHEHUS BEIIECTB OT X CBOWCTB;

MPUOOPETEHUE OIbITa HCIONB30BAHUS PA3IMYHBIX METOJOB HW3YYCHUS
BEIIECTB: HAOIIOJCHUS 32 UX NMPEBPAIMICHUSIMH IPY TTPOBEICHUH HECIOKHBIX
XUMUYECKAX  DKCIIEPUMEHTOB C  HCIIOJIB30BAaHUEM  J1aOOPATOPHOTO
000opy10BaHUS U TIPUOOPOB;

(dbopMUpOBaHUE MPEACTABICHUI O 3HAYCHUN XUMUYECKON HAyKH B PEIICHUN
COBPEMEHHBIX JKOJIOTHUECKUX MPOOJIEM, B TOM YHCIIC B TPEIOTBPAIICHUH
TEXHOTEHHBIX U AKOJIOTHICCKUX KaTacTpod;

JUTSL CIICTIBIX U CTTa00BUIMIINX 00YYarOIMUXCs: BIaJACHUE MPABUIIAMH 3aITUCH
XUMUYECKUX (OPMYJT C UCIOJIb30BAaHUEM pENbe(hHO-TOUCYHOU CHCTEMbI
o0o3nauenuit JI. bpaiins;

JUIsT OOYYaroOmUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS, IS
WHBAJIMIOB, JETCH WHBAJIMAOB: BJIQJCHHEC OCHOBHBIMH JOCTYITHBIMHU
METOIaMH HAYYHOTO TMO3HAHUS, HCTIOIB3YEMBIMU B XUMUH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 10 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xuumudeckue 28 1 bubnunoreka LIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 38

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Ilonsarue o razax. 19 1 1 bubmmnoreka HOK

' Kucnopon. Oxcuast https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 18 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIacChl 16 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 61

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunoreka LIOK

3.1 18
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b. Bu6 LIOK
noImoreKa
2 - 1
3 OxueuTensio 6 https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3 Bubmiorexa OK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [ToBTropenue u yriyOiaeHne 3HaHHA O 3 Bbu6mmotreka [JOK
' BEIIECTBE https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 1 1 bubnnoreka [JOK
' XMMHYECKUX PEaKIIHii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 14 1 9 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 3 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 10 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 13 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edso00.ru/7f41a636
KpeMHUH, ux coequHerus. bop
Hroro 1o pasneny 43
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Paznen 3. MeTa/L1bl H UX COCIMHCHUHA

. bub6nmoreka [IOK
31 Obmpre cRoficTEa MCTalIoR 10 https://m.eds00.ru/7f41a636
bubnunoreka LIOK
2 B i 22 2
3 QKHEUIITNE METAJUTBI M KX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 32
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
BeniecTBa 1 maTepuansl B KU3HU YEIOBEKA. bubnnorexa [JOK
4.1 . )
OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH https://m.edso0.ru/7f41a636
Htoro no paznemny 5
Pa3nen 5. O600menune 3HaHMii
51 [ToBTOpEeHHE M 0000IIICHNE 3HAHUIA 10 9 bubnnorexa [JOK
' OCHOBHBIX pa3/eoB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41a636
Hroro mo pazueny 10
Pasznea 6. HazBanue
Hroro 0
bu6nunorexa LIOK
PesepBHOE Bpems 10 https://m.edsoo.ru/7f41a636
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pojap XuMuu B 5KU3HU 1 bu6nunorexa LIOK
YyeJoBeKa https://m.edsoo.ru/ff0d210c
5 [TonsTHe 00 HCTOPUU BOZHUKHOBEHUS U 1
Pa3BUTUA XUMHH. XUMHUS B CUCTEME HAYK
3 Tena u BemecTBa. PU3NYCCKUE U XUMUYECKUE 1 bubnuorexa [IOK
CBOICTBA BEILIECTB https://m.edsoo.ru/ff0d210c
4 DOU3NYECKUE U XUMUYECKUE SIBIICHUS 1 bubmotexa [JOK
https://m.edsoo.ru/ff0d37fa
[TonsiTHE O TEOPETUYECKUX METO/IaX TTO3HAHUS
5 B €CTECTBEHHBIX HayKaX. MICTOUHUKH 1 bubmorexa [JOK
. yrax. https://m.edsoo.ru/ff0d227e
XUMHYECKOH MHPOpMAITUN
[IpencraBienust 0 HAyYHOM MO3HAHUH Ha
SMIUPUYECKOM YPOBHE: HAOIIOIeHNE,
5 U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE. 1
[TonsiTHE 0 MeTOAaX PAOOTHI C XUMUIESCKUMHU
BemecTBamu. OO0pyI0BaHNUE MIKOJIBHOM
XUMHYECKOH J1abopaTopuu
[Tpaktuyeckas padora Ne 1 mo teme "IIpaBuia
7 a00THI B JTAOOpaTOPUHU U MIPUEMBI 0OpaIICHUS 1 1 bubmorexa [JOK
P patop P " patt https://m.edsoo.ru/ff0d23dc
¢ 1abopaTopHBIM 000pPYIOBaHUEM
8 YucThic BelecTBa U CMECH 1 bu6nunorexa LIOK
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https://m.edsoo.ru/ff0d26ca
bubnunoreka LIOK

o Criocodst pasnencrus cveceii https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 o Teme
10 "Paznenenne cmeceit (Ha mpuMepe OYNCTKH bubmmorexa [JOK
HoBapelHoi comn)” https://m.edso0.ru/ff0d28c8
bubnuorexa [JOK
1 ATOMEL H MOJICKYJIbI https://m.edso<])_.[ ru/ff0d2a6c
bu6nmorexa LIOK
12 RHMHECKHE STEMCHTEI https://m.edsocL).I ru/ff0d2be8
13 [IpocThie U CIIOXKHBIC BEIIECTBA Bubmiorexa OK
https://m.edsoo.ru/ff0d2a6c
14 BemecTsa MoJIeKyIIsSIpHOTO U bu6nunorexa LIOK
HEMOJIEKYJISIPHOT'O CTPOCHUS https://m.edsoo.ru/ff0d2d50
15 Xumudeckas popmyiia. BaleHTHOCTh aTOMOB bubmmoreka [JOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
16 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB bubmorexa [OK
https://m.edsoo.ru/ff0d2eae
17 OrmpesienieHrne BaJIGHTHOCTH aTOMOB TIO
dhopmynaM OMHAPHBIX COCTMHEHUIM
18 OTHOCHUTENbHAs aTOMHAs Macca. bubnnorexa [JOK
OTtHocuTenbHAsI MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM
19 MacChl BEUIECTB, MOJIIPHON MacChl, MacChl
BEIIIECTB 1 KOJIMYECTBA BEIIECTBA
20 MaccoBas 10719 XMMAYECKOTO dJIeMEHTa B but6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
21 BreraucneHns MacCoBOM JOITH XUMHYECKOTO
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3JIeMeHTa o (hOpMyJie COeTUHEHUS

Haxosxnenue npocteiimiei popmyibt

22 BELIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB
Boeruucnenus npocreimieii hopMyIibl
23 BELIECTBA 10 MAaCCOBBIM HJIM MOJIHBIM JIOJISIM
AJIEMEHTOB
Bu6mmotexa [JOK
24 Komriectso semectsa. Mo https://m.edSO(])_.[ ru/ff0d5230
o5 B3anMocBsI3b KOJIMYECTBA, MACCHI U YHCTIA Bbu6mmoteka [JOK
CTPYKTYPHBIX €MHUI] BELIECTBA https://m.edso0.ru/ff0d5230
26 MousipHas Macca CMECH BEIIECTB bubmorexa LIOK
https://m.edsoo.ru/ff0d5230
97 MosbHast 107151 XUMHUYECKOTO 3JIEMEHTA B
COCIMHCHUH
28 Haxoxnaenue npocreiimien GopmyIibt
BEIIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB
29 XuMHUYecKue ABIeHUA. XUMUAYECKas peaKkus bubmuoreka [IOK
U e€ IPU3HAKU https://m.edsoo.ru/ff0d37fa
30 3aKOH COXpaHEHHUsI MacChl BEUIECTB bubnroreka LTOK
https://m.edso0o.ru/ff0d3b88
31 ATOMHO-MoOIeKysipHas Teopus. JKnu3Hp u bubmmnoreka HOK
nesarenbHoCcTh M. B. JIoMoHOCOBa https://m.edsoo.ru/ff0d40c4
bu6muoreka [JOK
32 XUMHCCKHE YPABHCHIA https://m.edsoi.I ru/ff0d3b88
33 Tunsl XUMUUYECKUX peakLnid bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
34 Pacu€Thl M0 XUMHYECKUM YpaBHEHUAM bubnuotexa [JOK

KOJIMYCCTBA U MAaCChl UCXOAHBIX BCIICCTB UJIN

https://m.edsoo.ru/ff0d5708
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IIPOJYKTOB PEaKLUU

Brrancnenus no YpaBHCHUAM XHMHYSCKOM
pCaKkuuu: KOJINYCCTBA BCUICCTBA, MACCHI 110

bu6numoreka [IOK

35 M3BECTHOMY KOJINYECTBY BELIECTBA, Macce https://m.edsoo.ru/ff0d5708
peareHTOB WX MPOJIYKTOB PEaKUu
Brruuciienus 1o ypaBHEHHSIM XUMHYECKON
36 pEaKIUH: KOJTMYECTBA BEUIECTBA, MACCHI 110 bu6nmoreka [IOK
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce https://m.edsoo.ru/ff0d5708
peareHTOB WX MPOJIYKTOB PEaKIIUU
. bubnuoreka [{OK
37 O06o001IeHre U CUCTEMAaTU3allisl 3HAHHMA https://m.edsoo.ru/f0d40cA
38 KonTponbnas padora Ne 1 no teme "BermiectBa bubnnoreka [JOK
Y XUMUYECKUE peaKiuu" https://m.edsoo.ru/ff0d4290
bubnuoreka [{OK
39 Boznyx — cmech razos. [lonsrue o razax. https://m.edsoo.ru/ff0d44ge
. . bubnuoreka [{OK
40 3akoH ABorajpo. MomnsipabIii 00BEM ra3oB https://m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KOTUYECTBA BEIIESCTBA
41 ra3a 1o U3BECTHOMY €0 KOJIMYECTBY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
BEIIIECTBA, 00BEMY
42 OTHoOcUTEeNbHAs IJIOTHOCTh Fa30B
43 Beruucnenuss OTHOCUTENIBHOM MJIOTHOCTH
razoB
Omnpenenenrne OTHOCUTENBHON MOJIEKYIISIPHON
44 Macchl ra3000pa3HOro BelecTBa MO
HW3BECTHOM OTHOCUTEIBHON MIIOTHOCTH
45 BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOMN

MAacChl Ta3a 10 U3BECTHON OTHOCHUTEIbHOM
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IINIOTHOCTHU

OO0BbEMHBIE OTHOILIIEHUS Ta30B MIPU

bu6nmoreka [IOK

46
XUMHYECKUX PEAKIUAX https://m.edsoo.ru/ff0d5708
47 Boruncnenus 006EMOB ra3oB M0 ypaBHEHHUIO
XUMHYECKON peakinu
48 Kucnopon — a5eMeHT ¥ IpocToe BEIIeCTBO bubmorexa LIOK
PO P B https://m.edsoo.ru/ff0d448e
bubnunoreka LIOK
49 Oxkcuabl
A https://m.edsoo.ru/ff0d4614
CriocoOblI 1osTy4yeHHs KUCIOpoAa B Bu6mmotreka [IOK
50
J1a00paTOPHUH M MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d497a
[IpaxTuueckas padbora Ne 3 o Teme
51 "[losrydeHue u codupanue Kuciaopoaa bubmorexa LIOK
A . P | pPOAa, https://m.edsoo.ru/ff0d4ae?2
W3YYCHHE €r0 CBOWCTB
52 KpyroBoport kucnopona B mpupoe
53 O30H — aJUIOTPONHAs MOJU(PHUKALIHS
KHCIIOpOo/ia
TernoBoi 3 PeKT XMMUIECKOI peaKIuu,
54 TEPMOXUMHUYECKUE YPABHEHHUS], IK30- U bubmorexa LHOK
p yp ’ https://m.edso00.ru/ff0d4790
SHIOTEPMHUYECKUE PEAKIIHH
55 Tomnuo. Mcnionb3oBaHue yris 1 METaHa B bubnnorexa [JOK
KauyecTBe TOIUIMBA. 3arpsi3HEHNE BO3oyXa. https://m.edsoo.ru/ff0d4c4a
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOMN
peaKIuu: KOJIMYECTBA BEIIEeCTBA, 00bEMA,
56 MAacChI IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WK MPOIYKTOB
peaknuu
57 Konrtponsnas padora Ne 2 o teme "Boznyx.
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Kucnopon. Oxcunpr"

58 Bonopoa — anemMeHT u mpocToe BemecTBO bubmorexa LOK
HOPOs P - https://m.edsoo.ru/ffod4ddo
CriocoOsI MoTydeHus BOAOPOa B bubnmnoreka HOK
59
nabopaTopuu ¥ MPOMBIIIIICHHOCTH https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
60 "l[lonmy4yenre u coOupanue Boaopoaa bubmmorexa [IOK
i P | HOPOE, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €r0 CBONCTB
61 Hcrnonbs30BaHKe BOIOPO/Ia B KAUECTBE
TOILTMBA
62 [Tonsitue o xucnorax u consx. CocTaB KUCIOT bubnuoreka [{OK
U cojeun https://m.edsoo.ru/ff0d50d2
Brruucnenus o0béMa, KOJTUYECTBA BEIIECTBA
63 rasa 1o U3BECTHOMY €0 KOJUYCCTB bubmorexa HOK
}I y https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
64 Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO bubmuoreka [IOK
XUMHYECKOHN PEaKIMu https://m.edsoo.ru/ff0d55a0
Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
65 MacChl TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA bubmorexa LHOK
. Y Y ’ https://m.edsoo.ru/ff0d55a0
00BEMY, Macce peareHTOB WK MPOIYKTOB
peakuuu
66 ®dusndeckue cBoicTBa Bojbl. Boga B mpupone bubmorexa LOK
AbL- DO PHPOA https://m.edsoo.ru/ff0d587a
67 AHanu3 ¥ CHHTE3 — METOJIbI H3y4eHUS
cocTaBa BOJIbI
. bubnuotexa [JOK
68 XuMHYeCKHE CBOICTBA BOMBI nommorexa 11

https://m.edsoo.ru/ff0d587a
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69

70

71

72

CocTaB OCHOBaHUH

PaCTBopBI. PaCTBopI/IMOCTB BCIIECCTB B BOJEC

HaceliieHHble U HEHACHIIICHHEIE,
KOHIEHTPUPOBAHHbIE U pa30aBICHHbIC
pacTBOpHI

CriocoObl BBIpaKEeHUsI KOHIICHTPAITIH

PaCTBOPOB: MaCCOBaA J0JIA paCTBOpéHHOFO
BCHICCTBA, MOJIAPHAA KOHLICHTPpAIUA

bubnunorexa LIOK
https://m.edsoo.ru/ff0d59e2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5b40

73

[IpakTuueckas padbora Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C OIPEAEIEHHOMN
MAacCCOBOM J0JIei paCTBOPEHHOTO
BemiectBa.lI[purorosienre pacTBOpoB ¢
onpeAcIEHHON MOJISIPHON KOHILIEHTpaIuen
pacTBOpEHHOrO BeniecTa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5eba

74

BrrunciaeHus ¢ UCIOIb30BaHUEM ITOHSTHS
«MaccCoBasd O0JId BEUIECTBA B paCTBOPE»

75

76

77

Brrauciienus ¢ uConp30BaHUEM MTOHSTHS
«MOJISIpHAsT KOHIICHTPALUS PACTBOPEHHOTO
BELIECTBa»

Ponb pacTBOpOB B IpUpPOAE U KU3HU
yenoBeka. KpyroBopor Bozbl B mpupoae
3arpsi3HeHue NpupoIHbIX Boa. OxpaHa u
OUYMCTKA IPUPOJIHBIX BOJI.

78

Boruncnenus ¢ ucrosib3oBaHueM rpadruKoB
PacTBOPUMOCTH I pacu€TOB paCTBOPUMOCTH
BEIIECTB
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Breraucnenus ¢ nCnojab30BaHUEM MOHSITHS

7 «MaccoBasi 10151 BeIlleCTBa B PACTBOPE»
BrruncneHus ¢ UCIoIb30BaHUEM TTOHSITHS
80 «MOJISIpHAsl KOHLIEHTpALUsl paCTBOPEHHOTO
BEIIECTBA
Boruncnenus ¢ ucrnosib30BaHueM rpaukoB
81 PacTBOPUMOCTH I Pacu€TOB PAaCTBOPUMOCTH
BEIICCTB
82 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
83 Kontponbnas padota Ne 3 o teme "Bogopoa. bubnnoreka [JOK
Bona. PactBopsl. OcHoBanus" https://m.edsoo.ru/ff0d6342
84 Oxcuppl: coctaB, KiaccupuKaus, bubanorexa [JOK
TpUBHUAJILHBIC Ha3BAHUS https://m.edsoo.ru/ff0d664e
85 [TonydeHnue u XUMHUYECKUE CBOWCTBA OKCHIOB bubmorexa LIOK
https://m.edsoo.ru/ff0d664e
86 [ToHsTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOIEPIKAIIUX KHCIOTAaxX
87 duznyeckue U XUMHUYECKHE CBOMCTBA KUCIIOT brbmmorexa LTOK
https://m.edsoo.ru/ffOdfee2
bubmuoreka [IOK
88 Hony:erme ot https://m.edSO(])_.I ru/ffOdfee2
. bubnnorexa [JOK
89 Knaccnuaims ocHoBannii https://m.edSO(])_.[ ru/ff0d67ca
" . bubnmnoreka [JOK
90 [1€noun, UX CBOWCTBA U CIIOCOOBI ITOTYICHHUS https://m.e dSO(])_.[I‘U fFo0d67ca
01 HepactBoprmMbie OCHOBaHUS, MX CBOWCTBA U bubmmoreka [JOK
CMOCOOBI OTYYECHUS https://m.edsoo.ru/ffod67ca
92 ITonsatue 06 ampoTEepHBIX THAPOKCHIAX: bubmuoteka [IOK
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XUMHUYECKHUE CBOMCTBA U MOITyUYCHUE.
[IpumeHeHne BaxXHEUIINX OCHOBaHUM

https://m.edsoo.ru/ff0d67ca

Comnu: coctaB, Knaccu(puKanus, TPUBHAIbHbIC

bu6numoreka [IOK

%3 Ha3BaHUsA https://m.edsoo.ru/00ad9474
94 du3nYecKre 1 XMMUYECKHE CBOMCTBA COJIEH. bubnuorexa [{OK
[Tonydenue coneit https://m.edsoo.ru/00ad9474
95 ['eneTnueckas cBsI3b MEXKIy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
[IpakTnueckas padora Ne 6. Pemenue
96 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
Brruncnenus no ypaBHEHUSIM XUMHUYECKOMN
peaKkiuu: KOJINYECTBa BEIIECTBA, 00bEMA,
97 MAacchl 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHToOB WK MPOJYKTOB
peakuuu
Brruucnenus Mmacchbl MpoAyKTa peakiuu 1o
M3BECTHOM MacCe OJTHOTO M3 UCXOAHBIX
98 BEIIIECTB, B3ATOTO B BHJIC PACTBOPA, bubmorexa HOK
N https://m.edsoo.ru/00ad9ch2
COJIEpIKaIIIero ONpPeIeIEHHYI0 MAaCCOBYIO
JIOJIFO paCTBOPEHHOTO BEIIECTBA
KontponbHas padora Ne 4 o teme
99 "OCHOBHBIE KJIaCChl HEOPTAHUIECKUX bubmmorexa [JOK
o https://m.edsoo.ru/00ad9ela
COETMHEHU I
100 IlepBble MOMBITKYU KJIaCCH(PHUKAIIUN bu6muoreka [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00ad9ffa
101 [TonsiTHE O rpyNMmax CXOIHBIX 2JIEMEHTOB
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DeMeHTHl, KOTOpbIe 00pazyoT aM(pOoTepHbIE

102
OKCHJIbI ¥ TUAPOKCHUIBI
[lepuoanueckuii 3akoH. OTKpbITHE bubnnoreka [JOK
103
[Tepuoanueckoro 3akoHa https://m.edsoo.ru/00ada52c
KopoTtkonepuoanas v JUIMHHONIEPUOIHAS
P pHoA I[u POz bu6nmoreka [IOK
104 dhopmel [Teproarueckoit cucTeMbl
https://m.edsoo.ru/00ada52c
xuMudeckux diaemenToB .M. Menaeneesa
bu6nmoreka [IOK
105 Heprozpt u rpymbt https://m.edsoo.ru/00ada52c
106 OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMOB bubmorexa [JOK
A P https://m.edsoo.ru/00ada342
bubnuoreka [{OK
107 CocTas aTOMHEIX sACp https://m.edsoo.ru/00ada342
108 H30TOMBI KaK pa3HOBUIHOCTA aTOMOB bubnnorexa [JOK
XUMHYECKOT'O JIEMEHTA https://m.edsoo.ru/00ada342
bubnmnorexa LIOK
109
IICKTPOHEI https://m.edsoo.ru/00ada6bc
bubnmorexa LIOK
11
0 DIEKTPOHHEA OPOHTATE https://m.edsoo.ru/00ada6bc
111 OHepreTu4ecKkue ypoBHU U MOJYPOBHH aTOMa; bubmuoteka [IOK
S-, p-, d-opOuranu https://m.edsoo.ru/00ada6bc
DJEeKTPOHHBIE KOH(PUTYpalUU U 3JIEKTPOHHO- bubmmnoreka HOK
112
rpaduyeckne GopMysbl aTOMOB https://m.edsoo.ru/00ada6bc
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
but6mmoreka [IOK
113 nepBbIX 20 XNMUYECKUX 3JIEMEHTOB
. https://m.edsoo.ru/00ada6bc
[Tepuonnueckoii cucremsl [I.1. Menneneena
114 3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB

XUMHNYECKHUX IJIEMCHTOB, MECTAJNIMYCCKUX U
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HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U
repuoaam

3MeHeHne CBOMCTB COEAMHEHUN XUMUUYECKUX

115
AJIEMEHTOB B TIEPUOJIaX M IPyIIax
XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTA TI0
. bu6nmoreka [IOK
116 ero nmoyioxkeHuto B [leproaudeckoit cucteme
https://m.edsoo.ru/00ada824
.. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa u
117 [lepuoanueckoi CUCTEMBI XUMHUUYECKHAX buGnuorexa [IOK
PHOA https://m.edsoo.ru/00ada96e
3JIEMEHTOB JIJISl Pa3BUTHS HAYKU U TPAKTUKHU
DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX bubmmoreka [JOK
118
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
119 KoBanenTHas noisipHas cBsI3b
P https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
120 KoBanenTHas HemosipHas CBsI3b
p https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
121 HMounas cBsa3b
https://m.edsoo.ru/00adac34
122 DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYITBI
BEILIECTB
123 Kpucrannnueckue u amopdHbie BemecTsa
124 Tunsl KPUCTATUTMUECKUX PEHIETOK U UX
XapaKTePUCTHKU
[TprurHbI MHOrOoOOpa3us BEIIECTB,
125 3aBUCHUMOCTE CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHHS
b K
126 CreleHs OKUCIIEHUS nomorexa O

https://m.edsoo.ru/00adae28
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bubnunorexa LIOK

127 OKHCIIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIINH 1 https://m.edsoo.ru/00adb076
128 XUMHYECKHUE DJIEMEHTHl — OKUCIUTEIN U 1 bubnunoreka LIOK
BOCCTaHOBUTEIIH https://m.edso0.ru/00adb076
CocraBiieHre ypaBHEHUIN OKHCIUTEIIBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIINI, METOT 1 Bubmorexa HOK
https://m.edso0.ru/00adb076
ANIEKTPOHHOTO OaslaHca
BbrurcieHus mo ypaBHEHUSIM XHMHYCCKON
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
130 MAacchl 110 H3BECTHOMY KOJIMYECTBY BEILIECTBA, 1
00BEMY, Macce peareHTOB WU MPOTYKTOB
peakuuu
Brrunciienus nmpocrenmend MOJeKyJIIpHOU
131 (hOopMyIIBI BEIIeCTBA MO0 U3BECTHBIM MacCOBBIM 1
JIOJISIM 3JIEMEHTOB
132 O06o001IeHre U cUCTeMaTH3allnsl 3HAHUI 1
133 KonTponbnas padota Ne 5 o reme "CtpoeHue 1 bubmmnoreka HOK
aToMa. XUMHUYEeCKas CBI3b" https://m.edsoo.ru/00adb486
134 O06o001eHre U cUCTeMaTH3allnsl 3HAHUI
135 O06o001eHre U cUCTeMaTH3allnsl 3HAHUI
136 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUMA
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
1 CrpoeHue aToMOB 1
P https://m.edsoo.ru/00adb59
[TocnenoBareabHOCTh 3aMOTHEHUS
2 AJIEKTPOHHBIX OpOHTAIECH aTOMOB MAJIBIX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb59e
[IEPHOJIOB
3 Oco0eHHOCTH 3aI0IHEHUS JIEKTPOHHBIX 1
opbuTaneit aToMoB OOJIBIINX MEPHOIOB
4 CreneHb OKUCICHUS U BAJICHTHOCTD 1
5 Bunn xumMuueckoil cBs3u 1 bubnnorexa [IOK
https://m.edsoo.ru/00adbac6
OOMEeHHBIN U TOHOPHO-aKILIEITOPHBIH
6 MEXaHU3M 00pa30BaHUS KOBAJICHTHON CBSI3H. 1
Me:xMoneKkyaspHble B3aUMOJIEHCTBUS
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOSHMSI KPUCTAIITNYECKUX 1 brbmmorexa [TOK
. p p https://m.edsoo.ru/00adbac6
pemeéTox
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJNINYECKON PEIIETKN U BUAA 1
XUMHYECKOH CBSI3U
9 Krnaccudukanys XuMHUECKUX peakluii Mo 1 bubmuoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
10 DHepreTuka XMMHUYECKHUX PEeaKIUii. 1
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TemmoBoii 3¢ (HeKT XUMUIECKOH peaKIuu

11

12

13

3akoH ['ecca u ero cieacTBus

BrruncneHus mo TepMOXUMHYECKOMY
YpaBHEHHUIO PEaKIuu: TEIIoBoro dddexra
XUMHAYECKON PEaKIUK 10 KOJIHMYECTBY
BEIIECTBA, Macce Wik 00bEMY
MIPOpearupoBaBIIeTo WM 00Pa30BaBIIETOCS
BEIIIECTBA

ITonstue o CKOpPOCTH XHUMHYECKOH PCaKIu.

3aKOH ACHCTBYIOIIMX MacC

bubnunoreka LIOK
https://m.edsoo.ru/00adbe9a

14

Oueprust aktuBanun. [lonsTre o karanmse.
®epmenThl. UTHTHOUTOPBI.

15

16

@DaKTOopbl, BIUSIOLINE HA CKOPOCTh
XMMHYECKON peakiuu

[ToHsiTHE O XMMUYECKOM PaBHOBECHH,
npuHiun Jle [larense

bubnunoreka LIOK
https://m.edsoo.ru/00adc28c

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
[Iporuo3upoBannue BO3MOKHOCTH
MIPOTEKAHUs XUMUYECKUX IIPEBPAILICHUN B
Pa3JIMYHBIX YCIOBHAX

18

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

bubmmoteka IIOK
https://m.edsoo.ru/00adcade

19

20

Baxxnpie okucIUTEI U BOCCTAHOBUTEIH.
[Tepmanranat kanus

CBoiicTBa MMPOCTHIX BCIICCTB — MCTAJUIOB U
HEMCTAJJIOB, KUCJIOT U coJieil — B CBETE
Hpe,[[CTaBJ'ICHI/Iﬁ 00 OKUCIUTEIIBHO-
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BOCCTAaHOBUTCJIbHBIX PCAKIIHUAX

[IpakTrueckas padota Ne 1. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME

bu6nmoreka [IOK

21
«OKHACITUTENTFHO-BOCCTAHOBUTEILHBIE https://m.edsoo.ru/00addbfa
peaKIm
Kontponbnas padorta Ne 1 o teme
22 «OCHOBHBIC 3aKOHOMEPHOCTH MTPOTECKAHUS
XUMHYECKUX PEAKIIUI»
93 PactBopenue kak (pHU3MKO-XUMHUYECKUT
poriecc
24 OIEKTPOIUTHI U HEDJIEKTPOJIUTHI buGnuorexa [IOK
p p https://m.edsoo.ru/00adcd68
25 Teopus 3NEKTPOTUTHIECKON TUCCOLUALIA buGnuorexa [IOK
p p https://m.edsoo.ru/00adcd68
26 Honnoe npousBeaeHue Boabl. BogopoaHbli
oKa3arTelb
97 DNEeKTPONUTHYECKAs JUCCOLUAIIHS KUCTIOT,
OCHOBAHUI U coiel
bu6nunorexa LIOK
28 Peakiiuu noHHOTO OOMEHA
1t https://m.edsoo.ru/00add448
CBOMCTBA KHCJIOT, OCHOBAHUM H COJIEH B
29 CBETE IIPEICTAaBICHUN 00 bubnnorexa [JOK
P N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOIHAITTT
30 KauecTBeHHBIE PEAKIIMUA HA MOHBI Bubmorexa IOK
beakh https://m.edsoo.ru/00addbfa
ITpakTuyeckas pabora Ne 2. Pemenue
bu6nunorexa LIOK
31 AKCTIIEPUMEHTAIIBHBIX 33724 110 TEME

«INEKTPOTUTUYECKAS TUCCOIUAITHS)

https://m.edsoo.ru/00addbfa
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bubnunoreka LIOK

32 IMaaponms coneit
P https://m.edsoo.ru/00add9d4
33 HonHble ypaBHEHUS THAPOIN3A COJICH
[TpakTuyeckas padora Ne 3. Pemenue
34 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«I'maponus conen»
Boruncnenus Maccbl NpoAyKTa peakiiu 1o
M3BECTHOM Macce OJIHOTO M3 UCXOAHBIX
35 BEIIIECTB, B3ATOTO B BUJIC PACTBOPA,
COZEPKALIETO ONPEAECTHEHHYIO
KOHIIEHTPAIIUIO PACTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 2 o teme
36 "DIEKTPOTUTHICCKAS TUCCOLIAAITNS bubmmorexa [JOK
P " https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX
37 OO61as xapakTepuCcTHKa HEMETaIIOB
38 OO01ast XapaKTEPUCTHUKA TaJIOTEHOB bubnmorexa IOK
P p https://m.edsoo.ru/00addfe2
XUMHYECKHE CBONCTBA IrajlOreHOB. bu6mmoteka IIOK
39 .
XUMHUYECKUE CBOMCTBA XJI0pa https://m.edsoo.ru/00addfe2
bubmmoteka IIOK
40 Xnoposogopos. ColisiHast KHCIIOTa
POBOIOPOA https://m.edsoo.ru/00ade104
[IpakTuueckas padbora Ne 4 o Teme
41 "[Monyuenure CONSTHOM KUCIIOTHI, U3yUYeHUE € bubmmorexa [TOK
o | 1Y https://m.edsoo.ru/00ade348
CBOWCTB
42 [ToHsITHE O KUCIOPOACOAEPKAIIUX KUCTOTAX
XJIOpA U UX COJIAX
43 Beruncnenus no ypaBHeHUSIM XUMUYECKUX bu6muoreka [JOK

peaxunﬁ, €CJIM OAWH UX PEarcHTOB JaH B

https://m.edsoo.ru/00ade488
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U30bITKE

Baxnerie coeTMHEHU XJI0pa U X

44 HaXO0XJICHUE B IPUPOJIC

45 OO6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
IPYyIIIBI https://m.edsoo.ru/00ade64a

46 CrtpoeHue u CBOICTBA MPOCTOTO BELIECTBA bubmmoreka [JOK
cepbl. AJUTOTPOITHBIC MOIU(DUKAIINH CEePBI https://m.edsoo.ru/00ade64a

47 CepoBonopo, ctpoenue, pu3nueckue u bubnnorexa [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802

bubnnoreka [JOK

48 Okentpt cephl https://m.edsocL).I ru/00adea28

49 CepHucras KuciaoTa u €€ coliu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpombllIEHHOE MTOTYyYEHHUE CEPHOU bubnuoreka [{OK
KHUCJIOTBI https://m.edsoo.ru/00adec8a
Haxoxaenue cepbl v €€ CoeTMHEHUH B

52 IpUpoae. XUMUYECKOE 3arpsA3HEHHE
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI
BrrancneHuss Macchl MPOIyKTa PEAKIIHH 110

53 M3BECTHON MacCOBO (26?;;1}101;1) I[(I)lne (%) bubmorexa LOK

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

€r0 BBIX0JIa OT TEOPETHIECCKH BO3ZMOKHOTO
Brruucnenust maccoBoit (00bEMHOM) 1051H

54 (%) BBIXOIA MPOAYKTA PEAKIIUH TIO bubnmnoreka [JOK
M3BECTHOM Macce (00bEMY) UCXOTHOTO https://m.edsoo.ru/00adec8a
BEIECTBA U MPOIyKTa PEaKIIun

55 OO6mas xapakTepucTuka 31eMeHToB VA - bubnmnorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00adeeab

56 A30T, pacrpocTpaHeHHE B IPUPOJIE, bubmuotexa [IOK
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¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA

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

57 AMMHaK, ero GU3NYeCKue 1 XUMUICCKHE bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/00adf004
bu6nmoreka [IOK
o8 o ammonHs https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 5 mo reme
59 "[TonyueHne aMMuaKka, H3y4eHHE €To bubmorexa LOK
2Ly B > MY https://m.edsoo.ru/00adf180
CBOICTB
60 Oxcunsl azota (I, 11, 11, 1V, V)
bubnunoreka LIOK
1 A LA
6 30TUCTAast KUCIOTA. A30THAs KUCIIOTa https://m.edsoo.ru/00adf306
62 [IpoMbliIEeHHOE OJTyYeHUE a30THOM bubnuoreka [IOK
KHMCJIOTBI https://m.edsoo.ru/00adf306
Hutpatsl u HUTpUTHL. XUMHYECKOE
63 3arpsA3HEHUE OKPYKAIOIIEH CpeIbl bubmorexa HOK
P PYRAIoMEH Epe https://m.edsoo.ru/00adf518
COCTMHEHUSIMH a30Ta
64 docdop, annoTponHble MOAUPUKAIUN bubnmnoreka HOK
docdopa https://m.edso0.ru/00adf68a
65 Oxcunst hocdopa (1, V) u bochopnas bubmuoreka [IOK
KHCJIOTa https://m.edso0.ru/00adf68a
[ToHsTHE O MUHEPATHHBIX YIOOPEHUSX.
66 3arps3HeHue I/Ip OJTHBIX :(f O§MOB brbmmorexa [TOK
P PHpox A https://m.edsoo.ru/00adfc20
COeTMHEHUSIMU a30Ta u ¢ocdopa
67 Yrnepos, ero atoTponHble MOAUGUKALIUN U bubnuoteka [JOK
CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcupasl yriaeposa, ux (pu3ndecKue u
AR JHIEP HU ¢ but6mmorekxa [IOK
68 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

HpO6HCMLI, CBSI3aHHLBIC C OKCHUJOM YTJICpOaa

https://m.edsoo.ru/00adfebe
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(V)

[IpakTrueckue paboTsl Ne 6 110 TemMe

bu6nmoreka [IOK
69 "TTonyyenue okcuaa yraepona (1V) u
_ f[ y: poza (IV) https://m.edso0.ru/00ae027e
M3y4YEHUE €ro CBOMCTB
70 VYronbHas KUCIIOTa U €€ COU bubamorexa LIOK
https://m.eds00.ru/00ae006¢c
71 [TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bubnmnoreka HOK
BEIIIECTBAX KaK O COCUHEHUSX yriiepoia https://m.edsoo.ru/00ae054¢e
79 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOOB U UX bubmmoreka [JOK
POJIb B OBITY U IPOMBIIIIIEHHOCTH https://m.edsoo.ru/00ae054e
[ToHsITHE O OMOIOTHYECKU BaXKHBIX
73 OpPraHMYECKUX BEILECTBAaX — JKUpax, OenKax
U yraeBogax
72 KpemHunii, ero ¢puznueckre 1 XUMUUYECKHE bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/00ae080a
Oxcun kpemuus (1V), kpemMHHEBast KUCIIOTA, bubmmnoreka [HOK
75
CUJIMKATBI https://m.edsoo.ru/00ae080a
76 bop. bopnast kucnora
ITpakTruueckas pabora Ne7. Pemenne
77 AKCIIEPUMEHTANBHBIX 3a7a4 0 TeMe bubmmorexa [TOK
p . https://m.edsoo.ru/00ae0bf2
«BaxuHelme HeMeTauTbl U UX COSAMHEHUS»
Brruncnenus maccol (00b€Ma; H.y.)
MPOJYKTa PEakiuu Mo JAaHHON Macce
78 (00BEMY) HCXOJTHOTO BEIIIECTBA,
COJIEPIKAIIIETO ONPEIEIEHHYIO0 MAaCCOBYIO
JIOJTIO TIPUMeECEH
79 Kontponsnas padora Ne 3 o teme bu6muoreka [JOK

«BaxHelIme HeMeTaJIbI U UX

https://m.edso0.ru/00ae0el8
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COCONHCHUA.

OO61as xapakTepuCTHKa XUMUYECKUX

bu6nmoreka [IOK

80 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH HX https://m.edsoo.ru/00ae103e
nonoxxenus B [ICXD JI.U. Menaeneena
bu6nmoreka [IOK
81 Merasbt A-u brpynn https://m.edsoo.ru/00ae103e
Mertannndeckas CBSI3b M METaJUIMYECKast
82 KpUCTaJUIMYECKas pei€Tka. 3aBUCUMOCTb bubnmnoreka HOK
(U3NIECKUX CBOMCTB METAJUIOB OT CTPOSHUS https://m.edsoo.ru/00ae103e
KpHUCTAJIJIOB
83 OO01mye XMMUYECKUE CBOMCTBA METAIIJIOB bubmmorexa [JOK
https://m.edsoo.ru/00ae1156
84 O6mue cnocoObl MOTyYeHUS] METAILIOB, bu6nmorexa LIOK
Metairyprusi. CruiaBbl https://m.edsoo.ru/00ae1156
85 DNEeKTPOIN3 PACIIIAaBOB U PACTBOPOB COJIEeH
KaK OJTMH U3 CIIOCOOOB MOJTYYCHHS METAJIIOB
86 BrruncneHus mo ypaBHEHUSM JISKTPOJTU3a
pacIuIaBoOB U pacTBOPOB BEIICCTB
87 [TonsiTHE 0 KOPPO3UM METAIIIOB brbmmorexa [JOK
https://m.edsoo.ru/00ae1278
Brrunciiennst coctaBa cmecei ¢
88 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU
89 Pa3znuyHbie TUMBI BEIYMCICHUH 10
ypaBHEHUSM XUMHUYECKUX peaKInui
but6mmorexa [IOK
90 Mertannsl A-rpynm. [enounsie MeTamibt https://m.edsoo.ru/00ae14b2
91 Haxoxzaenue B mpupoae. CpoiicTBa bubmuotexa [IOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

MCJI0YHBIX MCTAJIJIOB

https://m.edsoo.ru/00ae14b2

92 Okcubl ¥ TUAPOKCUIBI HATPUS U KU bubnnorexa LHOK
https://m.edsoo.ru/00ae14b2
bubnnorexa [JOK

93 IlerouHO3EMENBHBIC METAILIBI https://m.e dSO(I)_.[ru 100361568

94 Baxnueiinme coeqAUHCHNS KAIbIIHS, bubnunoreka LIOK

CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00ae15e8
N N bu6nmoreka [IOK
95 XKéctkocTh BOMIBI M CLIOCOOBI €€ YCTPaHEHHS https://m.e dso:)l.ru 100261886
96 [IpakTuueckas pabora Ne 8 o teme bubnuoreka [IOK
"YKécTtkocTh BOJIBI M METOIBI €€ yCTpaHeHUS " https://m.edsoo.ru/00aelae8
. bu6nmorexa LIOK
o AJTIOMHHHH https://m.edsocL).I ru/00aelc64
08 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHJIA ATTFOMUHUS https://m.edsoo.ru/00aelc64
99 OO1mas xapakTepucTiKa MeTaaioB b-rpymmn
(MOGOYHBIX MOATPYIIIT)
100 [TepBoHaYaIbHBIE PEACTABICHUS O
KOMILIEKCHBIX COCIMHEHHSIX
101 Menp u cepedpo
102 [TpencraBieHust 00 aAMMHAYHBIX KOMIUIEKCAX
cepeOpa u meau
103 [uak
104 AmdoTepHbIe CBOWCTBA OKCUIA U
THIPOKCH/IA ITUHKA
bubmmorekxa [IOK
105 Keneso https://m.edsoi.I ru/00ael1d86
106 Oxcupl, TuIpOKCUIBI U conn kene3a (1) n bubnuotexa [JOK



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

xenesa (1)

https://m.edsoo.ru/00ae1d86

107

UyryH u crans — CILIaBbI XKelle3a

bubnmoreka [IOK
https://m.edsoo.ru/00ae1d86

108

109

110

[Tpaktuyeckas padora Ne 9. Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxxuelnime MeTaIbl U UX COCTUHEHUSY
Brrancnenus cocraBa cMecel ¢
HCIIOIb30BAHUEM PEIICHUS CUCTEM
YpaBHEHUU

Pasnuunble THIBI BEIYUCIEHUH 110
yYpaBHEHUSM XUMHUYECKUX peaKlui

bu6nmoreka [IOK
https://m.edsoo.ru/00ae3de8

111

KonTponbnas padora Ne 4 o reme
«Bakuelnine MeTayibl U UX COCTUHEHUS)Y

112

113

be3onacHoe UCIOIB30BaHUE BELIECTB U
XUMHUYECKHUX PEaKLUi B ObITY

HoBbie maTepuansl 1 TEXHOJIOTHHU.
[IpuHIUIIBL «3ENEHON XUMUN

bubnuoreka [IOK
https://m.edsoo.ru/00ae3f50

bubmmoteka IIOK
https://m.edsoo.ru/00ae3f50

114

115

116

117

XuMUA U 310pOBbE

XHUMHUECKOE 3arpsi3sHEHUE OKpYkKarolen
cpensbl. [loHsiTHE O TpEAEIBHO JOMMYCTUMOMN
koHueHtpanuu Bemects (1K)
DKOJOTHYECKHEe MPOOIEeMbI, CBSI3aHHBIE C
COEIMHEHUSIMU yTJepoja, a30Ta, CEephl,
TSHKENBIX MeTau10B. Posb XMMUU B pellieHnH
IKOJIOTHYECKUX TPOOIEM

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYECKHUX 3JI€MEHTOB B CBETE
TEOPUHU CTPOEHHUS aTOMa

bu6nmorexa LIOK
https://m.edsoo0.ru/00ae4270

but6mmorekxa [IOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

118

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHAYECKHUX 3JIEMEHTOB U MX COSJIMHCHHI B
NepUoJIaX U rPyIIax

119

Crtpoenue BemiecTBa B TBEPIAOM, KUIKOM U
ra3000pa3HOM COCTOSIHUU. Buibt
XUMHUUYECKOU CBSA3U

120

121

122

Kiaccudukanus XuMuaeckux peakiyi mo
pa3IMYHBIM NpPU3HAKAM

HpOFHO3I/Ip0BaHI/Ie BO3MOXHOCTH
INPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B
PAa3JIMUHBIX YCIIOBUAX HA OCHOBC
HpeHCTaBHeHI/Iﬁ XHUMHYCSCKON KMHETHKU U
TEPMOANHAMUKHU.

XHWMHYECKHUE PEAKIIUU B PACTBOPAX.
I'maponus coneit

123

CBOMCTBA KHCJIOT, OCHOBAHUM H COJIEH B
CBETE TPEICTaBICHUI 00
AJIEKTPOJIUTUYECKON JUCCOLMALINI

124

125

126

OKHCIUTENTEHO-BOCCTAHOBUTETHLHBIC
peakiuu. DIEKTPOIIU3.

ITpakTuyeckas padora Ne 10. Pemenune
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«XHMMHYECKNE PEAKITUI

[TpakTryeckas padora Ne 11. Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«MeTanel, HEMETaJIIbl U UX COEIUHEHUS»

127

Pe3epBHbIit ypok. Pemienne TpeHupOBOYHBIX
3anaHuil B popmate OI'D




128 PesepBHbIii ypok. Pemienue TpeHUpOBOYHBIX 1
3amanuii B hopmare OI'D

129 PesepBHbIii ypok. Pemienue TpeHUpOBOYHBIX 1
3anmanuit B popmate OI'D

130 Pe3epBHblii ypok. Penienne TpeHUpOBOYHBIX 1
3amanuii B popmare OI'D

131 PesepBHbIii ypok. Pemenue TpeHupOBOYHBIX 1
3amannii B hopmare OI'D

132 PesepBHbIii ypok. Pemenue TpeHupOBOYHBIX 1
3anmanuii B popmate OI'D

133 PesepBHbIil ypok. Penienne TpeHMpOBOYHBIX 1
3ananuii B popmate OI'D

134 PesepBHbIii ypok. Pemenue TpeHupOBOYHBIX 1
3anmanuii B popmate OI'D

135 PesepBHbIii ypok. Pemenue TpeHupOBOYHBIX 1
3amanuii B popmare OI'D

136 PesepsHbIii ypok. Perienne TpeHUpOBOYHBIX 1
3agaHuii B popmare OI'D

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKUE TTOHATHS
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX IOHSATHI: aToM, MOJEKyIa,
XUMHYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIEeCTBA, MOJb, MOJIApHAs Macca,
11 MaccoBas JI0JIs1 XUMHUYECKOTO JIEMEHTA B COCAMHEHUH, MOJISIPHBIA 00BEM,
XUMHUYECKash peaKlus, KIACCU(PUKALUS PEaKIUi: PEaKIHH COCAHMHCHUS,
peaKuuu paslIOKEHUsS, PEaKIUW 3aMEIICHHUs, peakluu OOMeHa, IK30- H
OHJIOTEPMHUUYECKUE PpEeaKIHuH, TeIuIoBol d(pdeKkT peakiuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MPOLIEHTHAs KOHIICHTPAI[Hs) B pacTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
' MPUMEHSATH 3TH TOHATHUS IIPHU ONMKUCAHUU BEIIECTB M MX MPEBPAIICHUI
13 MCIIOJIb30BaTh XMMHUECKYIO CHUMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEIIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKIUI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPEIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KIaCCU(UIIMPOBATh XUMHUYECKHE peakiuuud (M0 YHUCIAy U  COCTaBy
' YUaCTBYIOIINX B PEAKIIUH BEIIECTB, 10 TETIOBOMY dPEKTY)
1.7 BBIYHCIIITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
18 BBIUKCIISATH MAaCCOBYIO JIONMIO XHMHYECKOTO »diieMeHTa 1o (opmyre
' COEINHEHNS,
1.9 BBIYHCIIATH MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOIbl TO3HAaHUS — HaONIOICHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIN )
2 [To Teme: «Baxuelme npeicTaBUTENId HEOPTraHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSITHH: OKCHUI, KHCIIOTa,
' OCHOBAHHE, COJIb
59 ONpeNeNsaTh MNPUHAMICKHOCTh BEIIECTB K  ONPEACIEHHOMY KIaccy
' COeIMHEHHH 10 popMyIam
2.3 KJIacCU(UITMPOBATh HEOPTAHMYECKHUE BEIICCTBA
54 XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHYECKHE CBOMCTBA BEIIECTB

pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPaBHEHU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUN

2.5

2.6

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IPOTEKAHHUsSI XUMHYECKUX IIPEBpAIllCHUl B
Pa3INYHBIX YCIOBUAX

CJIeZIOBaTh IPaBUJIaM I10JIb30BAaHUS XUMUYECKOM MOCY0M U 1a00paTOpHBIM
o0opynoBaHMEM, a TakKe IpaBUjIaM oOOpalleHus C BEUIeCTBaMH B
COOTBETCTBUM C HUHCTPYKIMSAMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OIBITOB M0 MOJYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOPOAA), IPUTOTOBIEHHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C MIOMOUIbI0 UHAUKATOPOB (J1aKMYyC, peHondranent, METUIOPAHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoamyeckas cucteMa XMMHUUYECKUX
snemeHToB J[. W. MenneneeBa. CTtpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

PaCKpbIBaThb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
BHGKTpOHHHﬁ clIon aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBA3b, noJrsipHad u HCIMOJISIpHAA KOBaJICHTHAaA CBs3b,
QJICKTPOOTPHUIATCIBHOCTb, MOHHAA CBA3b, MOH, KATHUOH, AHUOH, CTCIICHb
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC S3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOiauuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMUYECKHX DJIEMEHTOB: pa3jinyaTb IOHATUS  «TJIaBHAs
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpynmna)y, «manbie» u
«OoIpIINEY TEPUOABI

3.4

3.5

3.6

packpbeiBaTh  cmblci  Ilepuonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHMMAaHHE TIEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMUYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanueckoit cucreme

COOTHOCHUTH 0003HaueHUsI, KOTOpble UMetoTcs B Tabiuue «llepuoanueckas
cucrtemMa XuMHuueckux oavieMeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB U
3aps  spa, oOOIlee YHCIO DIIEKTPOHOBU  paclpesielieHHe HX 10
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHLIX COCOUHCHUAX

3.7

ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAas M HMOHHAas)B
HEOPraHMYECKUX COCAMHEHUAX

9 KVIACC



Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

IIo Teme: «BCH_[CCTBO U XUMHUYCCKas pCaKLuA»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX  XMMHMYECKUX IOHATHHA:  pacTBOD,
ANEKTPOIUTHI, HEATNEKTPOIUTHI, JIEKTPOJIUTHYECKAS JUCCOLUUALIMS, PEAKIIUU
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHYECKAsl CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTHYECKAs),
KpUCTaJUIMYECKas pelI€TKa, CIUIaBbl, CKOPOCTh XUMUYECKON PeakLuu

1.2

1.3

14

HIUTIOCTPUPOBATL  B3aWUMOCBA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
IMPUMCHSATDH OTU IMOHATHS ITPU OIMMUMCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

COCTaBJIATh ~ yPAaBHEHHS  AJICKTPOJUTUYCCKOH  JIUCCOLMUAIMHM  KHCJIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
oOmeHa

PaCKphbIBATh CYHUIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKL[I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

Ilo Temam: «HeMeramnel W HUX CcoeauHEHUS» MU «MeTamapl U HX
COCOUHCHU

XapaKkTepu30BaTh (OMUCHIBATh) OOIMME M ChenuPUUIecKue XUMHUYECKUE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
npuUMepamMu MOJIEKYJSIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX  CYHICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

MIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHX TMPEBPAMICHUNA B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUSI XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opyJIOBaHMEM, a TakXKe IMpaBuiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSAMU IO  BBIMOJHEHUIO JIaOOPaTOPHBIX
XUMHYECKHX OIBITOB IO TIOJTYYCHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucIIoro rasa)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cuiaMkar, cyiabdaT, THIAPOKCUIUOHBI, KATHOHBI
aMMOHUS, WOHBI HW3YYEHHBIX METaJIOB, NPUCYTCTBYIONIME B BOJTHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB

ITo Teme: «Xumus U OKpyxkarolas cpeaa»

3.1

packpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonsatui: IIJIK Bemecta;




KOpPpPO3Hs METAJIOB

3.2

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIBHON JEATEIPHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIICHUE TPUYHMHHO-
CIIEICTBEHHBIX CBS3CH — ISl U3YYCHUS CBOWCTB BEIIECTB U XUMHUYECKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHWS — HAOIIOJIEHUE,
U3MEpPEHHE, MOJICIIMPOBAHUE, IKCTIEPUMEHT (PEasIbHbIA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BemecTBa. OU3nUeCcKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

Ilonsatue o Merodgax MO3HAHHUSA B XMMHM. UMCTBIE BEILECTBA M CMECH. Crioco051
PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cioxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass atoMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomnuectBo BemecTa. Moisib. MossipHas Macca. B3auMocBs3b KOJIMYECTBA, MACChl U
YHuclia CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacu€rel mo ¢dopMmynaM XHUMHUYECKUX
COCJIMHEHU N

dusnueckue U XUMHUYECKHUE SBICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXPaHEHHUS MACChl BEIIECTB. XUMUUeckue ypaBHeHus. Kinaccudukammss XuMuuecKkux
peakuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO € XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 0Opa3llOB HEOPraHWYECKHUX BEIIECTB,
HaOmoaeHne (usnueckux (IUIaBJICHME BOCKA, TasHHUE JIbJla, PACTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAllUs BOJAbI) M XUMHUYECKUX (TFOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KUCIOTOH) SIBJICHUH,
HaONo/leHne W ONHCaHWE [MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX  PEaKIuil
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTHI € XJIOpUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJICHWCTBHE >Kele3a C
pactBopom comu menu(ll), m3ydenune cmocoOOB paszieneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJIM, HAONIOJICHHE U OMNHMCAaHUE pPe3yJIbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

Baxuerive npencTaBuTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech ra3os. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxzaenue kuciopoja B nmpupoje, pusndeckre 1 XuMU4eckie CBOICTBa (peakiuu
ropenus). Oxcunsl. [Ipumenenne kucimopona. CrocoObl MOMYYSHHS KHCIOPOJa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUECKOH PEaKlnu, TEPMOXUMHUYCCKHE YPaBHECHUs, 9K30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MTAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOs

Bomopon — snmemeHT m mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BemecTs B Boje. MaccoBas n1ons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBolcTBa BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IpUPOE M B JKU3HM uenoBeka. KpyroBopor Boxabl B mpupoje. 3arpsi3HEHue
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3znueckue 1 XUMUYECKHAE CBOMCTBA OKCHUIO0B. [lomydueHue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. PU3WYECKME W XHMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukanuss xucnor. Homenknatypa kucnor. Pusuueckue u
XMMHUYECKHE CBoicTBa KHCIOT. Psga aktuBHoctH MertamnoB H.H. bekerosa.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HEOPTaHNUYCCKUX COC}II/IHGHI/Iﬁ

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3lyXe, MOJY4YeHHEe, COOMpaHHe, PACllO3HABAHUE M HM3YYCHHE CBOMCTB KHCIOPOA,
HaOII0/IeHNEe B3aWMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCaHHE
WX CBOWCTB, MOJIydeHHE, COOMpaHNe, paclio3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojencTBue Bogopoma ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOIB30BaHNUE BUIEOMATEPHAIIOB), HAOII0IeHHe 00pa3IoB BEIIECTB KOJUYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOM
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW moieit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbI[ieM) (BO3MOXHO HCIOJIb30BAHHE BHICOMATEPHAIIOB), OMPEICICHUE PACTBOPOB
KHCIOT M WIeJoYed C TIOMOUIbI0 HMHIUKATOPOB, HCCIIEIOBaHUE 0O0pa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOJCHUE H3MEHEHUS OKPACKH
WH/IMKATOPOB B PAacTBOpaxX KHCJIOT WM MIEJIOYeH, M3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C METaUIaMH, pPEaKIHi
HeHTpanm3anuy, TIOJyYeHHEe HEPAaCTBOPUMBIX OCHOBAHHMW, BBITECHEHHE OJHOTO




MeTajula IPYyruM U3 pacTBOpPA COJIM, PEIICHHME DKCIEPUMEHTAIBHBIX 3a4a4 IO TEME
«BaxHelnue K1accbl HEOPraHUYECKUX COCIUHEHUI»

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cuctemMa XMMUYECKUX 31eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[Tepuonuueckuii 3akoH. Ilepumomgmyeckas cucrema Xumudyeckux sieMeHtoB JI.H.
MenpneneeBa. Koporkomepuoanas W jauuHHonepuonaHas ¢opmel Ileproaudeckoit
cucrembl xumuueckux odsemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymisl.
Du3NUeCKUil CMBICI OPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IAa U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTH  HM3MEHEHHs  paauyca aTOMOB  XHMHUYECKHMX  DIIEMEHTOB,
METANIMYECKUX U HEMETAJTIMYECKUX CBOMCTB IO IpyNIaM M NepuojaM. 3HAYCHHE
ITepnonnueckoro 3akoHa u Ilepuoauyeckon CHCTEMBI XUMMUYECKUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTuku. .M. MenaeneesB — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas  (mossipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMUYECKUH JKCIIEPUMEHT: H3ydeHHe o0pa3lloB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aUMOJICHCTBUE THAPOKCH]IA LIMHKA C PacTBOPAaMHU KHCIIOT U IIEJI0Yei, IpOBEACHUE
OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEAKIIUI
(ropeHue, peakiuu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KAIHS, KAIbIUSA U UX COCIMHEHUN B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIMUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUYECKHE PEaKlUU, TePMOXUMUYECKUE YPABHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW pEaKIIU

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [lonsrtue o
TOMOTE€HHBIX M TETEPOTEHHBIX peakiusx. [IoHATHE O XMMHYECKOM pPaBHOBECHH.
dakroppl, BIMAIONIME HA CKOPOCTh XHWMHYECKOH pEakuud W  IOJO0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OajlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUU  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHJIAMH
xuMuyeckon cBsizu. CreneHp auccouuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHoro oomMeHa. Y ciaoBus IpOTEKaHUS peaklMii HOHHOTO 0OMeHa, TOJTHbIE
Y COKpall€HHbIE MOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COei
B CBETE MpEACTaBIEeHUN 00 SIEKTPOIUTHUECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MoHBIL. [IoHsATHE O THUApOIN3E Coen

1.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEISIMH KPUCTAUTMIECKAX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoIiecca AUCCOLHUAIMM KUCIIOT, IeNoYei U cojel (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHAIIOB); TPOBEICHHE OIBITOB, HJUTIOCTPUPYIOIINX
MpU3HAKW MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIIFHBIX pEaKIUil (TOpeHHe, PEaKIHH PAa3JIOKEHHs, COCIMHEHUS),
pacrio3HaBaHHE HEOPTaHMYECKMX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIMi Ha
MOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

2.1

Hemeramier 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHHMe W (HU3UYECKUE CBOIMCTBA MPOCTHIX BEIIECTB —
raJIOrTeHOB. XUMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, Iienoudamu). XiopoBojxopoa. CoisiHas — KHCIIOTA,
XMMHYECKHE CBOMCTBA, MTOJyUYECHHUE, TPUMEHEHUE. [[elicTBrE XJT0opa U XJI0OpOBOIOPOIa
Ha OpraHu3M 4ejoBeKka. BaxxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(MUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIoTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MpEeA0TBPALLIEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B PUPOAE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MotyuyeHue u npuMeHenue. Coau aMMOHMs, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakuus Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojel aMMOHMS B KayeCTBE MHUHEpAIbHBIX ya0oOpeHui. XuMHUYecKoe 3arps3HeHue
OKpYXarollel cpeabl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKue U XUMHUYECKHE
cBoiicTBa, mnonydyeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHHEPAIbHBIX
ynoopeHuit

OO6mas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YIJIepoA, aIOTPONHbIE MOIU(BUKAIMH,
pacrpocTpaHeHHe B INpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA. AJCOpPOIMS.
KpyroBoport yrinepozaa B npupojae. OKCHIbI yriiepojia, uX QU3ndeckue 1 XUuMUYeCKUe
CBOWCTBa, [eHCTBHE Ha JKUBBIE OPraHWU3MBI, TMONyYeHHE U TPUMEHCHHE.
DKOJIOTHYECKUE TpOoOJIeMBbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumoresa
100aTBHOTO TOTEIJICHUST KIIMMaTa; MapHUKOBBIA 3P (deKT. YTolbHas KUCIOTa U e
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TONYy4YeHHE W TIPUMEHEHHE.
KavecTBenHast peakuuss Ha KapOOHaT-HOHBL. Mcmoib3oBaHue KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CETTbCKOM XO035HCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHUAX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Ux cocraB u xumudeckoe crpoenue. [loHsaTue o 6MONIOTHYeCcKH BaXKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBojiax — U UX POJIM B )KU3HM 4YelloBeKa. MaTepHaabHOE €AUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECAMHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, MOJIyYEeHHWE W TPUMECHEHHE.
Coenunenus kpemMHus B ipupoje. O6mue npencrabienust o0 okcuae kpemuusa(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCHOJb30BaAHHUEC B GBITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakHeWIne CTpOUTENbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTAaHUYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCJIOTHI, TPOBEJACHHE KAYEeCTBEHHBIX pEaKUWid Ha XJIOPHI-UOHBI U
HAOJIIO/ICHUE TPU3HAKOB HMX MPOTEKAHWs; OMbBITHL, OTpakaromme (usndeckne u
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOW  KHUCIOTBHI; HM3YyYEHHE  XHMHUYECKHUX  CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MMPOBEACHNE KAaUYECTBEHHOW peakiuu Ha cyiabgar-
WOH W HaONIOJCHHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3naMu a30THbIX M (ochopHBIX YyIOOpEeHHii; MOIyueHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaYeCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢QymiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  afCcOpPOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM TPOTHBOTa3a; IOJyYeHHE, COOMpaHHe, paclO3HaBaHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIIEHHE C MPOYKIIHEH
CUWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHEe OSKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTallIbl U UX COSAMHEHUS)

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3nnemeHToB .M. MenneneeBa u
cTpoeHust atomoB. CTpoeHHe MeTajuioB. Merayuinyeckasi CBSI3b U MeTaJIndyecKas
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHM PsAJT HAIIPSIKEHUN METAINIOB

dusnueckue W XUMHUYECKHEe CcBoiicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBbl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTamuibl: noJoxkeHue B [lepuoauyeckoll CHUCTEME XMMHMUYECKHUX
anemeHToB JI.MI. MeHneneeBa; CTpOE€HHME HX aTOMOB; HaXO0)KJIEHUE B IIPHUPOJE.
®uznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). Okcuael U
THJIPOKCUBI HATPUS U Kayus. [[puMeHeHune MenoyHbIX METAJIIOB U UX COeIMHEHUH

3.4

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmogmyeckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXxJeHue B npupoje. PU3nuecKue U XMMUYECKUE CBOMCTBA MAarHus M KaJbLHUs.
Baxueiimne coenuHeHust Kainblusg (OKCHI, THAPOKCHI, coiu). JKECTKOCTh BOIBI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmtomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpo€HHUE aTOMa; HaxXOXKJIeHHe B pupoje. Ou3nueckue U XMuMHUYECKHE
CBOICTBa amoMUHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumMudeckux snemeHtoB /JI.U.
MenzeneeBa; cTpoeHUE aToMa; HaxOXeHHe B npupojae. Pu3ndeckue U XUMUYECKHE
cBorcTBa xene3a. Oxcuasl, ruapokcuasl u conu xene3a(ll) u xxenesa(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; U3y4EHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbLIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HCCIIEJOBAHUE
CBOMCTB J>KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKejie3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX peaKluil
Ha MOHBI (MarHus, KaJblys, allOMUHMs, nuHKa, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUIPOKCHAA ATOMHHHMA M THJIPOKCHAA IIMHKA; pEIICHUe
9KCHEPUMEHTAJIbHBIX 3aj1ay 10 TeMe «BaxxHele MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

X¥UMHS ¥ OKpYXkKarolas cpena

Hosble maTepuainsl 1 TeXHOIOrMU. BemecTsa 1 Marepuansl B IIOBCEIHEBHOW JKU3HU
4yeJoBeKa. XMMHs U 30pOBbe. be3onacHoe MCIOIb30BaHUE BEIIECTB U XUMHUYECKUX
peakuuii B 6bITy. [1epBast moMoIb PY XUMUYECKUX 0KOTaX U OTPABICHUSX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HPUPOJHBIA ra3, He(pTh), NPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O TIO3HABAEMOCTH  SIBIICHHMH TPUPOJIBI, IOHHMAHHE OOBEKTHBHOM
3HAYMMOCTH OCHOB XMMHYECKOM HAykM Kak o0JIacTU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OO0IIed KyJbTypbl U  IPAKTHUECKOH
JESITEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HbIX METOJaX IIO3HAHMS, B TOM YHCJIE JKCICPUMEHTAIBHBIX U
TEOPETHUECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUUYECKHUX
peaKkIuii; yMEHHE UCII0JIb30BAaTh MOJCIIHU JIsl OOBSICHEHUSI CTPOEHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHALHON ACSITEILHOCTH, CBS3aHHBIX C XUMHUEH U
COBpPEMECHHBIMHA TEXHOJIOI'usIMU, OCHOBAaHHBIMHU Ha JOCTUKXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOyYaIOUIMMCSl pacCMaTpUBaTh XUMHIO
Kak chepy cBoeil Oyaymied npodecCuoOHAIBHONW NEATeTbHOCTH U CHeNaTh
OCO3HAHHBII BBIOOp XMMHH KaK TMPO(UIHLHOTO MpeaMeTa Mpu Mepexoae Ha
YPOBEHb CpeHero o011ero o0pa3oBaHus

2.1

BianeHne cucreMol XMMHYECKUMX 3HAHWW U YMEHHE NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:

BAKHEUILINE XUMUYECKUE TOHITHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAs U HEOJHOPOJHAs
CMeCh, OTHOCUTEIBHBIE ATOMHAsi W MOJICKYJSpHAs MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHHE, CONb (CPemHssI), XUMUYECKas PEaKIHs, pPEeaKIuu COCIUHEHHUS,
peaKIMy Pa3joKEeHUsI, PEAKIIMU 3aMEIeHUs, PeaKIui OOMEHa, TEeIIOBOM
s deKT peakimu, dK30- U IHIOTEPMUUECKHE PEAKIINH, PACTBOpP, MacCoBas
JI0JISI XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBas J0JS U MPOLIEHTHAs
KOHIIGHTpallMs BEILECTBA B PAcTBOpE, SAPO aToMa, ASJIEKTPOHHBIA CIOU
aToMa, aToOMHas oOpOWuTadb, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCJICHUsS, XUMHYECKasi CBS3b, DAJICKTPOOTPHUIATEIHHOCTh, TOJSIPHAS W
HEIOJISIPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBA3b, METAJUIMYECKas CBS3b,
KpUCTaJIMYeckass ~ pemérka  (aTroMHasi, HWOHHAs,  MeTajuInyeckas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U HEIJIEKTPOJIUT,
JNEKTPONUTHYECKAss  JUCCOLMAIMs,  peakud  HOHHOro  OOMeHa,
OKHCITUTEIHHO-BOCCTAHOBUTEbHbIE peakuuu, OKUCITUTENh u
BOCCTAHOBUTEJb, OKUCIEHUE M BOCCTAHOBJICHHUE, HJIEKTPOJIU3, XUMUUECKOE




paBHOBecHe, 0OpaTUMble U HEOOPAaTUMBIE PEaKIUH, CKOPOCTh XUMHUYECKON
peaxiuu, katanuzarop, [1IK, koppo3ust MeTanios, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauyeckui 3akoH .M. MeHnneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOpHUU XHUMUH: ATOMHO-MOJICKYJIApHasa TCOPH, TCOpUA
BHCKTPOJII/ITI/I‘ICCKOI;’I Jucconanumn

BJ'Ia,I[eHI/IC OCHOBaMH XUMHUUECKOM I'PaMOTHOCTH, BKJ'II-O‘IaIOH_[Cf/'Ii

3.1

YMEHME IPaBWIbHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaisbl (B
TOM YHUCIIE MHUHEpAIbHBIE YHOOPEHHs, METAJUIBl W CIUIABBI, MPOTYKTHI
nepepaboTKy MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIJisi, HIPUPOJHOIO
ra3a, HepTH) B OBITY, CEIBCKOM XO3AHCTBE, HAa MPOU3BOACTBE U MIOHMMAaHUE
3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJISI OpraHM3Ma YEIOBEKa; YMEHHE
[IPOTHO3UPOBATH BIIMSHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTErPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX Y4€OHBIX
IIPEAMETOB

3.3

3.4

HaJIMYMe OMNbITa padOThl C pa3IMYHBIMU HCTOYHMKAMH HMH(OPMAIMH I10
XUMUM  (HayyHas W  HAy4yHO-TIOMYJspHas  JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, MHX
MMPEBPAIICHUAX U IPAKTUYCCKOM IPHUMEHCHUHU U YMCHUC HCIIOJIB30BATh ee
AJI pCIICHU A y‘IC6HO'HO3HaBaTeJ'ILHI>IX 3agaq

Bnanenue ocHoBaMH MOHATHHHOIO ammapaTa M CHMBOJIMYECKOTO S3bIKa
XUMHHU JUISL COCTaBJIeHUsI (OpMYJ HEOPraHMYECKUX BEIECTB, YpaBHEHUM
XUMHUYECKHX peakluil; ocHoBaMHu xumuueckoil HomeHkinatypsl (IUPAC u
TPUBUAJILHOMN )

YMeHne 00bsICHATD CBSI3b MOJI0KEHUs d7ieMeHTa B [lepuoandeckoil cucreme
C YHUCIOBBIMH XapAaKTEPUCTHUKAMH CTPOCHUS ATOMOB XUMHUYECKUX
DJIIEMEHTOB (COCTaB W 3apsal sapa, oOIllee YHCIO DIIEKTPOHOB),
pacrpeeeHueM DJJIEKTPOHOB IO DHEPreTUYECKUMM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHUs

[IpencraBienue 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKHX
DJIIEMEHTOB (paguyc aToMa, JJIEKTPOOTPUIATENLHOCTh), TPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOB B [lepronuueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMeHune KinaccupuIimpoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTBI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIINN




YMeHue Onpeaciarh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUS XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpelbl B BOJHBIX PaCTBOpPaX BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCIIMTE]Ib U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBarh (GU3NYECKHe U XUMHUECKUE CBOMCTBA!
MIPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOAOPOM, rpaduT, aiMas3, KPeMHHH,
9.1 asort, (ocdop, cepa, xyop, HATPHUM, KaTUH, MarHUW, KaIbIIUH, aTFOMUHHM,
JKee30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHJIBI W THUIPOKCHUABI MeTaioB |—IIA
9.2 rpynn, amomunus, meau (1), munka, sxenesa (11 u 111), okeuast yraepoaa (Il
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPHUMEHECHHE BEIIECTB B 3aBUCUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIHU, B TOM
qucJie.
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA W3YYCHHBIX KJIACCOB (TPYyIIN)
) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH
11 YMeHue BEIYUCISTE (MIPOBOUTH PACUEThI):
111 OTHOCUTEIIbHYIO MOJICKYJISIPHYIO MU MOJISIPHYIO MacChl BEIECTB, MACCOBYIO
' JIOJTFO XUMHYECKOT0 DJIEMEHTA B COSAUHEHUHU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMUMHUYECKUX PEAKIUi U HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IIO3HaHUs (HAONIOJCHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJCIMPOBAHUE) TMPH W3YYCHUU BEIIECTB M XHUMHYECKUX
' SBJICHHM; yMeHHE C(hOpPMYIUpOBaTh MPOOJIEMY W TPEIJIOKUTH TyTH €&
petieHus
129 Oe30macHol paboThl ¢ XUMUYECKIMH BEIIECTBAMH, XUMUYECKOW TIOCYI0OH 1

J1abopaTopHBIM 000pyI0OBaHUEM




12.3

13

npaBUJIaMyd 0€30MaCHOTO OOpaIIeHHs] C BEIIECTBAMH, HCIIOJIb3yeMbIMH B
MOBCE/IHEBHOM >KM3HM, MpaBWIaMHM T[OBEACHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKAalolled NpUPOIHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACMCTBHS Ha JKHUBBIE OPraHU3MBI ONPEICIEHHBIX BEIIECTB,
CIO0COO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA HW OCYHICCTBJIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE W ONHUCaHHE (PU3MYECKHX CBOWCTB BEIIECTB; O3HAKOMIICHUE C
GU3NUECKUMU M XMMHUYECKUMHU SIBICHUSIMH; OMBITHI, WIUIIOCTPUPYIOIIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKIUil

HN3YUCHUC crmoco0oB pasaciICHUs cMmeceilt

13.3

IMMOJIYYCHHUEC KHCJIOpOJa U HU3YUYCHUC €Tro CBOﬁCTB; IMOJIY4CHHUE BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJTICKHUCIIOTO Ta3a M H3YUCHHUC €TI0
CBOI>'ICTB; MMOJIYUYCHHNEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JoJie
pacTBOPEHHOTO BEWIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HCCJICIOBAaHNE U OIMCAaHUE CBOMCTB HEOPTaHNUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC B3aUMOJEUCTBUS KHCIOT C METallllaMHu, OKCHUIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OJHOI0O MCTallia
ApyruM H3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOICTB
TUAPOKCUI0B aIFOMHUHUA 1 HUHKA

pCeIICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/I‘-IeCKa$I JAUCCOLIM AN,
«BakHelne HeMeTaJUIbl U UX COCOUHCHUA, «BaknHelme MeTamibsl 1 ux
COCOAUHCHUA

XUMHUYECKHE HKCIEPUMEHTHI, HWUTIOCTPUPYIOUINE MPU3HAKU TNPOTEKAHUS
peaknuii HOHHOTO OOMEeHa; KaueCTBEHHBIE PeaKMy Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax MOHBI: XJOPHUI-, OpPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHbI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adloMUHUs, kene3za (2+) u xeneza (3+), meam (2+),
ITUHKA

YMmenune:

141

NpEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBIBOJIOB,
JI0Ka3aTeiabCcTB, TpaQuKoB W TaOAMII U  BBIABIATH OSMIUPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCIKAY PCAJIbHO HaGJIIOIIaeMBIMI/I XUMHWYCCKUMHN
SBIICHUSMA W TIPOIIECCAMH, MPOHCXOSMINIMMU B MaKpo- M MHUKPOMHUPE,
OOBSICHATH IPUYUHBI MHOTOOOpa3Hs BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 3iaeMeHTBEL. CUMBOJIBI XMMHYECKHUX 3JIEMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

XuMuueckas Q)opMlea. BanenTtHOoCTh aTOMOB XHMHYECKHUX »djieMeHTOB. CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENbHAA aTOMHasda Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 7071 XHMHUYECKOT'O DJIEMEHTa B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MonsipHbeiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChl BCIICCTB. XnuMHuyeckne YpaBHCHUA

Ilepuoauueckuii 3akoH W Ilepuoauueckas cucreMa XUMHUYECKUX 3yeMeHTOB J[.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrtemMa XHMHYECKuX diemeHToB J[.M.
Menneneesa. Ilepuonpr u rpynnbl. PU3MYECKHUH CMBICI IOPSIKOBOIO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2

2.3

Crpoenue artomoB. CocraB aToMHbIX saep. M3orombl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBhIX 20 XUMUUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB XUMHMUYECKHX O3JIEMEHTOB MEpPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paaumyca aToOMOB, 3JIEKTPOOTPHUIATEIHHOCTH,
METAIIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBHH C

ITOJIOKCHHUEM JJIEMEHTOB B HepHOJIPI‘—IeCKOfI CUCTEME U CTPOCHUEM NX aTOMOB

Crpoenue BelecTsa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (mMoJjsipHass W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTammyeckas
CBA3b

3.2

Tumnel KPUCTATTUYSCKUX PEHIETOK (aTOMHAsI, MOHHAs, METAJUTMYECKasl), 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUIa XUMUYECKOU CBS3U

Baxuelmme npeacTaBUTENM HEOPraHUYECKUMX BemlecTB. Hemeramnmber U ux
coeMHEHUs. MeTaiibl U UX COCIUHEHUS

4.1

Knaccugpukanus M HOMEHKJIATypa HEOPraHMYECKHX COCJAMHEHHMH: OKCHI0B
(coneoOpasyrolmue: OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHBIE) M HECOJIeoOpa3yroIue;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALLUE




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPeTHUX M KUCIIBIX)

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJJIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BELIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJldsg, MarHusg W Kajdblus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METaJIOB
44 @u3nyeckue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COEJUHEHUH HEMETaJJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUE cBOICTBa okcuaoB HemeTauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue oxcumos
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, uunka, menu(ll) u
xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 THUAPOKCUIOB allFOMUHUSA, Kele3a, nuHKa). [lomydeHne ocHOBaHUM U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHUYECKHE CBOMICTBa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM Kucior. [lomyueHue
KHCJIOT
4.9 OO0mre xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJa, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYyYEHUS] METAJIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccudukanus XUMHYECKUX peakIui IO pa3Iu4HbIM IMpPU3HAKAM: IO YHUCIY H
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHHIO
CTeNEeHEeW OKHCICHHS] XUMHUUECKHUX AJIEMEHTOB
5.9 TennoBoil »pPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENIM U BOCCTAHOBUTEIN.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
5.4 Teopust 2JIEKTPONUTHYECKON Aucconuanvi. KaTHOHBI, aHWMOHBL. DJEKTPOJUTHI M
' HeaNIeKTpoNuThl. CUibHBIE U clladble 3JeKTPOaUThl. CTeneHb AUCCOHau
55 Peakiiuu nonHoro ooMeHa. Y cioBuUs MPOTEKaHUs peakiii HOHHOTO 0OMeHa, MOJIHbIE
' Y COKpaIIEHHbIE NOHHBIE YPABHEHHUS PEaKIINi
6 XUMHS U OKpY:Karollas cpena
6.1 BemectBa u Marepuanbl B IMOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuid B yaboparopuu u ObiTy. Ilepas
IIOMOLLb [P XMMUYECKUX 0’KOI'aX U OTPABIICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOoOIeM. Y CHIICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTalioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOTYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, TUJIEH, alleTUICH, 3TaHOIl, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTe 0 OGMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérer:

7.1 1o (opmynaMm XUMHUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i kiacc: yriayOJeHHbIN YypoBeHb: yueOHUK; 1-e nuznanue ["abpuensu
O.C., OctpoymoB N.I"., Cnagkos C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumusi: 9-if kinacc: yriryOJIeHHbIN YpOBEHb: yUeOHUK; 1-e nu3nanue I'abpuensn
O.C., OctpoymoB N.I"., CnagkoB C.A. AkimonepHoe o0miectBo «M31aTenscTBoO

((HpOCBGHIGHHG»

METOANYECKHNE MATEPHAJIbBI JIUISA YUYUTEJIA
https://prosv.ru/product/himiya-8-9-klassi-uglublyonnii-uroven-metodicheskie-
rekomendatsii-i-rabochaya-programma02/
https://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/himiya-60-
zadanii.pdf

https://docs.yandex.ru/docs/view?tm=1755833253 tld=ru lang=ru
name=himiya.pdf
text=meToamueckue%20pexomengannun%20mno%20npenogaBannio%20xumun%o?2
Oyrany61erH0%202025 url=https%3A%2F%2Fedsoo.ru%2Fwp-
content%2Fuploads%2F2025%2F08%2Fhimiya.pdf Ir=51 mime=pdf 110n=ru
sign=cacbc06307b6b9fcObd17d20a19fe351 keyno=0 nosw=1

serpParams=tm%3D1755833253%26tld%3Dru%26lang%3Dru%26name%3Dhi



miya.pdf%26text%3D%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B
E%25D0%25B4%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25
D0%25BA%25D0%25B8%25D0%25B5%2B%25D1%2580%25D0%25B5%25
D0%25BA%25D0%25BE%25D0%25BC%25D0%25B5%25D0%25BD%25D0
%25B4%25D0%25B0%25D1%2586%25D0%25B8%25D0%25B8%2B%25D0%
25BF%25D0%25BE%2B%25D0%25BF%25D1%2580%25D0%25B5%25D0%?2
5BF%25D0%25BE%25D0%25B4%25D0%25B0%25D0%25B2%25D0%25B0%
25D0%25BD%25D0%25B8%25D1%258E%2B%25D1%2585%25D0%25B8%?2
5D0%25BC%25D0%25B8%25D0%25B8%2B%25D1%2583%25D0%25B3%25
D0%25BB%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B5%25D0%
25BD%25D0%25BD%25D0%25BE%2B2025%26url%3Dhttps%253A%2F%2F
edso0.ru%2Fwp-
content%2Fuploads%2F2025%2F08%2Fhimiya.pdf%26Ir%3D51%26mime%3D
pdf%26110n%3Dru%26sign%3Dcachc06307b6b9fcObd17d20al19fe351%26keyno

%3D0%26nosw%3D1

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://myschool.edu.ru/?session_state=aff663d8-06f6-42a3-96d4-b248bf309297
code=11bc606b-04c3-43e0-a26f-5313cef00db0.aff663d8-06f6-42a3-96d4-
b248bf309297.edcea56¢c-ed46-46ba-al76-7a9f34146156

https://xumuk.ru/



http://www.chemistry-chemists.com/
https://chem8-vpr.sdamgia.ru/

https://skysmart.ru/articles/chemistry
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