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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUK Ha YPOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUsl COCTABIEHA Ha OCHOBE
TpeOOBaHMUII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTENIbHOM MpOrpaMMbl OCHOBHOIO
obmero oOpazoBanusi, npeactaBieHHbix B @I'OC OO0, a Takxke Ha OcHOBe (enepanbHOU
paboyeit mporpaMmbl BOCIHUTAHUS U C Y4ETOM KOHIEMIIUU MPENo/laBaHusl yueOHOro MpeaMera
«Xumus» B 00pa3oBaTelibHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMuUM Ja€T TPEACTaBIEHUWE O IEsIX, OOIIell cTpareruu oO0ydeHus,
BOCIUTAHUS M Pa3BUTHUS OOYYAIOLIMXCS CPEACTBAMHM YYE€OHOTO MpEeaMEeTa, YCTaHABIMBAET
00s13aTeNbHOE MPEIMETHOE COJEp)KaHue, MPEeIyCMaTpUBAECT paclpeesieHue ero mo KjaccaMm U
CTPYKTYPUPOBAHHUE 1O pa3fesaM U TeEMaM IMPOorpamMMBbl 0 XUMHH, ONPEIETSET KOJIUNYECTBEHHbIE
U KAueCTBEHHbIE XapaKTEPUCTUKH COJIEPXKaHUS, PEKOMEHIAYEMYIO IIOCIIEA0BATEIbHOCTh
W3YYCHHUS XUMUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH Y4€OHOTO
IpoLeCcca, BO3PACTHBIX OCOOEHHOCTEW 00YYarOIINXCS, OMPEIEISIET BOZMOXKHOCTU MIPeIMETa IS
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM OOpa30BaTEIbHOW MPOrpamMMbl Ha
YpOBHE OCHOBHOT'0 00IIIEr0 00pa3oBaHusl, a TAaKkKe TPeOOBAHUMN K pe3ysibTaTaM 00y4eHUS] XUMUU
HAa YpOBHE IeJled U3Yy4YeHUsi MpeaMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HaBaTEIbHOM
JeSTebHOCTH 00YUalOIIErocs o OCBOCHUIO YI€OHOTO COJEpKAHUSI.

3HaHUE XUMUU CIYXKUT OCHOBOM JJis1 (JOPMUPOBAHUS MUPOBO33pPEHUSI 00yUYaIOLIErocs, ero
NPEJICTaBIIEHU O MaTEepUAIbHOM €AMHCTBE MHpA, BAXHYIO pOJIb UIPAOT (popMupyembie
XUMUEHN MPEeACTABICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTUU U 00 IBOIIOIMU BEIIECTB B MIPUPO/IE,
O MyTSX PEIICHUs TJIO0ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEJIIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM U HKOJIOTMUYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET peasin3alii BOZMOKHOCTEH I CaMOpa3BUTHUS U POPMUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ 00IIel 1 (PyHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuxcs,
HAaBBIKOB HUX  CaMOCTOSITEJIbHOM  y4eOHOW  JeATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
WCCIIEIOBATEIhCKAUX YMEHHM, HEOOXOIUMBIX KaK B TIOBCEIHEBHOW JKW3HM, TaK H B
npodeccuoHaNbHON NeATEIbHOCTH;

3HaKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIsA/1a HA €IMHCTBO MPUPOBI U YETIOBEKA, SIBISAETCA OTBETCTBEHHBIM 3TAlloM B (hOpMUpPOBAHUU
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00 y4arOIIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJE, K YENIOBEKY, BHOCHT CBOH BKJIaJ B 3KOJOIMUECKOE OOpa3oBaHUE
00 y4aromuxcs.

JlaHHble HampaBji€HHs B OOYYEHUHM XUMHUU OOECIEUMBAIOTCS CHEIU(UKON COmep KaHUs
y4eOHOTO TpeAMeTa, KOTOPBIM SBISETCA TEAarormiyeckd aJarnTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKH XUMUHU Ha ONPEEIEHHOM dTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOHIET0 O0Opa3oBaHMsI OPUEHTHUPOBAH Ha OCBOCHUE
O00y4arolUMUCS CUCTEMbI MEPBOHAYATIBHBIX MOHATHI XUMUHU, OCHOB HEOPTraHUYECKON XHUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHITUN OPraHUYE€CKON XUMUMU.



CrpykTypa comepaHHsl IpOrpaMMbl MO XMMHH CPOPMHUpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona K e€ mzydeHuro. ColepiKaHHe CKIIAAbIBAETCS U3 CUCTEMbl MOHATHH O XHUMHYECKOM
JJIEMEHTE M BELECTBE M CHCTEMbI MOHATUH O XUMHUYeCKOM peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIUIY IOCJIEI0BATEILHOIO Pa3BUTHSA 3HAHUI HA OCHOBE
TEOPETUYECKUX MPE/ICTABIIEHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHHUS KaAK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— Y4E€HUS O CTPOCHHMH aTOMa U XMMHUYECKOU CBSI3H;

— IIpeiCTaBIeHUI 00 AIEKTPOIUTUUECKON TUCCOMAIIMU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OSMIMUPUYECKUA TOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIbHO OT OJHOIO YPOBHS K JPYromy,
BBITIONHSAS (DYHKIMHM OOBSICHEHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U NOJYYECHUS M3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl IO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKOM COCTABJIAIOIIEM HAay4HOM KapTUHBI MHpA B JIOTUKE €€ CHCTEMHOW NPUPOIBI,
LEHHOCTHOI'O OTHOILIEHUS K HAYYHOMY 3HAHMIO M METOJaM NO3HAHUs B Hayke. M3yueHne xumun
OPOUCXOAUT C TPUBJICUEHUEM 3HAHUUW W3 paHee U3YYECHHBIX YYEOHBIX IPEIMETOB:
«Okpyxatouuii Mup», «buonorus. 5—7 knaccel» U «Pu3nka. 7 Kinace».

[Ipu u3yyeHUn XUMHUH MPOUCXOIUT HOPMUPOBAHNUE 3HAHUA OCHOB XUMUYECKOM HAyKH Kak
00JacTH COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTUUECKON JIEATEIbHOCTH YEJIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHPOBOM KYJbTYpbl. 3ajadya y4yeOHOro Mnpeamera COCTOUT B (hOPMUPOBAHUH
CUCTEMbl XMMHMUYECKUX 3HAHUW — BaKHEUIWX (DAKTOB, MOHSATHM, 3aKOHOB U TEOPETHUECKUX
MOJIO)KEHHUM, JIOCTYMHBIX OOOOLIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
IpUOOIIEHUHN K HAYyYHBIM METOAAaM MO3HAHMsSI MPH M3YUYEHUHU BEIIECTB U XUMUYECKUX PEAKIIHil,
B (opMUpOBaHMM M PA3BUTUU [O3HABATEJILHBIX YMEHUM M HMX MPUMEHEHUHM B Y4eOHO-
MO3HABATEIBLHON M y4eOHO-UCCIEA0BATEIbCKON eI TeIbHOCTH, OCBOCHUU MPaBUIl O€30MacHOro
oOpaleHusl ¢ BeueCTBaMH B MIOBCEAHEBHON KU3HU.

[Ipy m3yyeHMH XMMHMM Ha YPOBHE OCHOBHOI'O OOILIEro OOpa3oBaHHs Ba)XKHOE 3HAYCHHUE
npUoOpeNr Takue e, Kak:

— (OpMUPOBAaHUE MHTEUIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHUIO PEIIEHUH, CIIOCOOHOM aJanTUpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HH;

— HAamnpaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMAaTHYECKOE MPHOOLIEHHE OOYYaroIUXCs K
CaMOCTOSITEJIbHOM ~ IMO3HABATENBHOM  JE€ATENbHOCTH, HAay4YHbIM  METOJaM  IO3HAHUS,
(OpMUPYIOIIMM MOTUBALUIO U Pa3BUTHE CIOCOOHOCTEN K XUMUH;

— o00ecCIeueHUEe YCJIOBHUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIbITa
pazHOOOpa3HON NEATETbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), IMEIOIINX YHUBEPCAIbHOE 3HAYEHHUE JIJIsl pa3JIMYHbIX BUJIOB JIEATEIbHOCTH;

— (hopmupoBanue oOEel QyHKIHOHATIBHOM M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
YHUClie YMEHUU OOBSACHATh U OLEHUBATh SIBJICHUS OKPYXKAIOIIET0 MHpA, UCHOIb3ys 3HAHUS U
OIBIT, TOJYYEHHBIE TMPU HU3YYCHUH XHUMHH, NPUMEHATh HX MpPU PEIIeHUH MpoOJIeM B
IIOBCETHEBHOM KU3HU U TPYAOBOM IEATEIbHOCTH;



— (opMupoBaHUE y 00YJAOIIUXCS TYMaHUCTHUECKUX OTHOIICHUH, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUU ISl BBIPAOOTKH IKOJOTHYECKH IIEIECOO00PA3HOTO TMOBEACHUS B OBITY H
TPYAOBOH ACSITETHHOCTH B IIETSAX COXPAHEHHsI CBOETO 3J0POBbSI M OKPYXKAIOUICH MpPUPOTHON
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K O0Yy4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOCHHS OOIIEUYETIOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY
po(uIIs ¥ HANTPABJICHHOCTH JAIbHEHUIIIET0 00yJIeHNSI.

OO61iee 4uCiIO 4acoB, OTBEAEHHBIX ISl U3yYEHUS XUMHUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 wacoB (2 yaca B Heemo), B 9 kimacce — 68
4acoB (2 Jaca B HEJICIIO).

COAEPKAHUE OBYUEHUSA

8 KNIACC

IlepBoHaYaNbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B KH3HH 4YeloBeKka. XUMHS B CHCTEME HayK. lema u
BellecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHME BemlecTB. [loHsiTHe ©
MeTO/aX Mo3HaHUA B XuMuU. YucTeie BeniecTBa u cMecu. CnocoObl pa3iesieHusl CMECEH.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XWMHWYECKHX 3JIEMEHTOB.
[IpocTeie U CclI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuueckas (GopMmyrna. BajneHTHOCT aTOMOB XMMHUYECKMX JJEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAS
Macca. MaccoBas 107151 XMMHYECKOT0 3JIEMEHTA B COCIMHEHHH.

KomuectBo BemecrBa. Mons. MonspHas macca. B3anMOCBsA3b KOJIMUECTBA, MAacChl U
qucia CTPYKTYPHBIX €IMHUIL BelllecTBa. Pacuérel mo popmysiaMm XUMUYECKUX COSAUHEHUM.

Ou3NYeCKUe U XUMHUUYECKUE SIBJICHUA. XUMHUYECKas peakiusi U e€ MpU3HAKU. 3aKOH
COXPAaHEHHSI MACChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Knaccudukanus XMMHYECKUX PEaKIui
(coenuHeHMs, pa3IoKEeHUs, 3aMEIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0#, MpaBuiamMu padbOThl B J1a0OpaTOpUu U MpUEMAMHU
oOpamieHust ¢ 1a00paTOpHBIM 00OPYIOBAaHWEM, WM3YYCHHE M ONMUCAaHUE (U3MUECKUX CBOMCTB
00pa3lloB HEOPraHWYECKUX BEIIeCTB, HaOmofeHHE (U3NYeCKUX (IJIaBICHHUE BOCKA, TasHHE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUIICHUE U KOHJCHCALMs BOJAbI) U XUMHUYECKUX (TOpEeHUE
CBEYH, MPOKAJIIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE Mejla C KHUCJIOTON) SIBJICHUMH,
HaOJIIO/ICHUE U ONMUCAHUE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pa3liokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapus, paznoxenue ruapokcuaa meau () mpu
HarpeBaHuU, B3auMOJEUCTBUE kene3a ¢ pactBopoMm cou Mmeau (ll), uzyuenwe crocoboB
pa3fesieHusl CMECeil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BBIMAPUBAHUE, IUCTHILISAIINSA,
xpoMarorpadgus, MOPOBEACHUE OYMCTKM TIOBAPEHHOM COJIM, HaOMIOJEHWEe U OMHCaHUe
pE3yIbTATOB MPOBEACHUSI OMNBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MAacCChl, CO3/IaHUE
MojieNiel MOJIEKYJ (IIapOCTEePKHEBBIX).

BaxHellne npeacTaBuTe/ 1M HEOPraHMYECKUX BellecTB



Bo3nyx — cmeck razoB. CoctraB Bo3ayxa. Kucimopon — 3l€MEHT M MPOCTOE BEIIECTBO.
Haxoxxaenue kucinoponaa B npupoje, GU3nIecKne U XUMUYECKHUEe CBOMCTBA (PeaKkIluu TOPEHUS).
Oxcunpl. Ilpumenenue xkucinopoaa. CrnocoObl MOTYyYEHUsS] KHUCIOpPOJa B JIaOOpaToOpuu U
POMBIIUIEHHOCTH. KpyroBopoT kuciiopoga B npupoje. O30H — amioTponHas MoAuuKaius
KHCJIOPO/IA.

TermnoBoit 3(p(deKT XUMHUYECKOM peakluH, TEPMOXMMHUYECKHE YPaBHEHHS, D3K30- U
DHIAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: Yrolb W METaH. 3arpsa3HEHHE BO3AyXa, YCHUJICHUE
NapHUKOBOTO 3¢ deKTa, pa3pyiieHrne 030HOBOT'O CIIOSI.

Bonopon — anemeHT u nipoctoe BemiecTBo. Haxoxienre Bogopoa B npupoje, pusnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MoayyeHust. KucioTsl u couu.

Monsipablit 00bEM ra3zoB. Pacuérsl Mo XMMUYECKUM YPaBHEHUSIM.

dusnyeckne cBoncTBa BOoAbl. Boma kak pacrtBopurensb. PactBopbl. HachleHHble u
HEHACBIILIEHHbIE pPAacTBOPbL. PacTBOpMMOCTh BemiecTB B Bojae. MaccoBasi 10Jsl BeEIIECTBa B
pactBope. XuMuueckue cBorcTtBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT BoAbl B HpHUpOJE. 3arpsi3HEHHWE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BO/I.

Knaccudukanuss Heopranmuyeckux coenuHenuil. Oxcunpl. Kiaccudukanus OKCHUIIOB:
coieoOpasyrone  (OCHOBHBIC,  KHCJIOTHBIE, aM{(OTepHbIE) H  HecoleoOpa3yrolue.
Homenknatypa okcuaoB. @usnyeckrne 1 XMMUYECKUE CBOMCTBA OKCUAOB. [loydeHre OKCHIoB.

OcHoBanus. Kiaccupukanuss ocCHOBaHUM: IIENOYM W HEPACTBOPUMBIE OCHOBAHHSL.
Homenkiarypa ocHoBaHuii. ®Pu3NM4YeCKMe W XMMHUYECKUE CBOWCTBA OCHOBaHuil. l[lomyuenne
OCHOBAaHUMU.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucior. @U3N4YecKue U1 XUMHUYECKHE
cBoiicTBa KucioT. Psan aktuBHoctu metauioB H. H. bekerosa. [lonmyuenue kucnor.

Comu. Homenkiarypa cosieil. duzndeckue U XMMHYECKUE CBOMCTBa cosei. [lomyuenue
COJIEH.

I'eneTnueckas CBA3b MEXAY KJacCaMU HEOPraHMYECKUX COECUHEHU.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OMNpEJEICHNUE COAEpPKaHMUs KUCIOpOoJa B BO3AyXe, MOMydyeHUE, COOMpaHue,
pacro3HaBaHWE U HM3YUYEHHE CBOWMCTB KHUCIOPOAA, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIECTB C
KHUCJIOPOZIOM M YCIIOBUSI BO3HUKHOBEHHSI U MPEKpalleHusi ropeHus (mokapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB M OIMCAaHUE HUX CBOICTB, MOJYy4YeHHE, COOMpPaHUE, DPACIIO3HABAHUE U
U3ydeHHEe CBOMCTB BOJopojaa (ropeHue), B3amMozcicTBue Bogopoaa ¢ okcuaom wmeaum (1)
(BO3MOXHO HCITOJIb30BAHUE BHUJIEOMATEPUAIIOB), HAOIIOIeHHE 00pa3loB BEIIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHre OCOOEHHOCTEW PAacCTBOPEHMS BEILECTB C PA3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C OMNPENCIEHHOM MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOABI C METaUIaMH (HAaTpUeM M KajbLKUeM) (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIeI0BaHNE O0pa3lOB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/ICHHE M3MEHEHHUS! OKPAaCKM WHIMKATOPOB B pAacTBOpax KHUCIOT U WIEJIOYEH, U3Y4YECHHE
B3aumozeicteust okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METaIaMH,
peaKLMid HEUTpAIU3AlUM, TIOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OIHOTO
MeTajyla JpPYruM U3 pacTBOpa COJM, pEIIEHHWE SKCIEPUMEHTAIbHBIX 3aJa4 10 TeMe
«BaxHenmune Ki1accpl HEOPraHUYECKUX COCTUHEHUIN.



IMepuonuyeckuii 3axkoH u Ilepumoauueckass cucrema xumuyeckux sjiemenros /1. W.
MenaesieeBa. Crtpoenne aToOMOB. Xumuueckas CBSI3b. OxkucanTenbLHO-
BOCCTAHOBUTE/IbHbIC PeaKINH

[lepBbie MONBITKU KJIaCCU(UKAIIMYA XUMUYECKUX 3JIEMEHTOB. [loHATHE O Trpymnmax cXOAHbBIX
AJEMEHTOB (IEJIOYHBIE M IIECJIOYHO3EMEbHbIC METaJUIbl, TaJlOTeHbl, WHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yoT aM(POTEpHbIC OKCUIBI U THIAPOKCHIBI.

Ilepmonnuecknii 3akoH. llepuonnueckas cucrema xuMuueckux a3nemeHtoB [l M.
MenneneeBa. Koporkonepuognas u mmuHHomnepuogHas (opmel I[leproguyeckoit CHUCTEMBI
xummuyeckux sneMmeHToB J[. WM. MenneneeBa. Ilepuonsl u rpynnbl. DPU3WYUECKHN CMBICI
MOPSIZIKOBOTO HOMEPa, HOMEPOB TIEpHoia U TPYIIII DJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snaep. HM3orombl. OnekTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000JI0UE€K aTOMOB MEPBBIX 20 XUMHUUECKUX 2JIeMeHTOB [lepuoanyeckoil CUCTEMBI
. W. Menneneea. XapakTepuCTHKAa XHUMHUYECKOrO JJIEMEHTAa IO €ro IOJOKECHUIO B
ITepuognueckou cucreme Jl. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJiniyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAUIMUYECKUX U
HEMETALTMYECKUX CBOMCTB IO TPYIIaM U EPUOJIaM.

3nauenue llepuoguueckoro 3akoHa u [lepuoandeckoil CUCTEMBl XUMUYECKUX JIEMEHTOB
JUISL PA3BUTHS HayKH U npakTuku. 1. 1. MenneneeB — yu4€HbIN U IPAKIaHUH.

Xumuyeckas CBS3b. KoBanientHas (monsipHas u HETIOJIsIpHAs ) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUUECKUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okucieHusi. OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiiuu. [Iporecchl okucieHus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3Y4YeHHE OO0pPa3IOB BEIIECTB METANIOB W HEMETAIOB, B3aUMOJCHCTBUE THUIPOKCHAA
[IMHKA C PACTBOPAMH KHCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB, WILTIOCTPUPYIOUIUX MPUMEPHI
OKHCJTUTEIbHO-BOCCTAHOBUTEJILHBIX PEaKIuil (ropeHre, peakiiuy pa3aioKeHus, COSTMHEHUS ).

Mescnpeomemmnuie ceazu

Peannzanusa MeXnpeaMETHBIX CBSI3€W NMPU MU3YYEHUU XMMHUHU B 8 KJIACCE OCYILECTBISAETCS
4yepe3 WCIOIb30BaHWE Kak OOIIUX €CTeCTBEHHO-HAYYHBIX TIOHSTHH, TaK W TOHSATHH,
SABJISIFOLLUXCSL CACTEMHBIMU ISl OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOr' O LIUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE MTOHATHUS: HAYYHBIA (aKT, TUNIOTE3a, TEOPHUsl, 3aKOH, aHAJIH3,
CUHTE3, KJaccu(uKaIus, TMePUOIUIHOCTh, HAOMIOIEHUE, SKCIEPUMEHT, MOICINPOBAHNE,
MU3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIBI,
PaOaKTUBHOCTh, MOJIEKYJIA, AJEKTPUUECKHI 3apsJl, BEIIEeCTBO, TelI0, 00BbEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (QU3MYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, COJIHIIC.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpaibl, TOPHBIE TOPOJbI, TMOJIE3HBIE
MCKOIIaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KNIACC

BemecTBo U XuMHuYecKasi peakuus



[lepuognueckuin 3akoH. Ilepumonuueckas cucrema XumMuuyeckux odiemeHtos J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB XHWMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KAJIbIUS M UX COCAUHEHUW B COOTBETCTBUU C
IIOJIOKEHUEM DJIEMEHTOB B [leproandeckon cucrteMe u CTPOEHUEM BX aTOMOB.

Crpoenue BemiecTBa: BHABI XUMHUYECKOW CBSI3W. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM M BUJIA XUMHUYECKOU
CBSA3U.

Knaccudukamuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSIIMXCS K PA3NMYHBIM KJIaccaM HEOPraHWYECKUX COENMHEHWW, TE€HETHYECKas
CBSI3b HEOPTaHNUYECKUX BEILIECTB.

Knaccudukanuss XUMHUYECKUX PEaKIMid MO Pa3IMYHbIM TpHU3HaKaM (TI0 YHUCITy U COCTaBY
YYacTBYIOIIMX B pPEaKUUU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, MO H3MEHEHHIO CTeleHel
OKHUCJICHHUSI XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, TIO0 YYACTHIO Karajau3aTopa). JDK30- U
SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsitue o ckopoctn xumudeckon peakuuu. [loHsTHE 00 OOpAaTUMBIX W HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOr€HHBIX M TE€TEPOreHHbIX peakiusax. llonarue o
karanmsze. [loHAaTHe o0 xXuMHueckoM paBHOBecHMU. DaKTOpBI, BIHSIOMIME HA CKOPOCTh
XUMHYECKON PEAKIIUH U TOJIO)KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIMU, DJIEKTPOHHBIA OallaHC OKHUCIUTEIHHO-
BOCCTAHOBHUTENBHON peakuuu. COCTABICHUE YPaBHEHHU OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCMOJIb30BAHUEM METO/1a AJIEKTPOHHOr 0 OaslaHca.

Teopust AEKTPOIUTHYECKON THUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBl. MeEXaHU3M JHCCOUMALMU BEIIECTB C PA3JIUYHBIMU BHJAMU XUMHUYECKOW CBS3H.
Crenens nucconuranuu. CUIbHBIE U CIIA0bIE 3JIEKTPOIUTHI.

Peakiuu monHoro oomeHa. Y cloBUS MPOTEKaHMsI pEaKIMil MOHHOrO OOMeHa, MOJHbIE U
COKpAalllEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOMCTBAa KUCIOT, OCHOBAHUN M COJIEH B CBETE
MPEACTaBICHUH 00 3JICKTPOJUTHYECKOW aucconuanui. KadecTBeHHBIC pPEAKIMM Ha HOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX BEUIECTB —
METAJUIOB W HeMmeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
WCCIIEA0BAHNE 3aBUCUMOCTH CKOPOCTHM XUMHYECKOM PEAaKIUU OT BO3JACHUCTBUSA PA3TUYHBIX
(bakToOpoB, HCCIEAOBAaHUE AJIEKTPOIMPOBOJHOCTH PACTBOPOB BEIECTB, MpOIECCa TUCCOIUAIIUN
KHCJIOT, WIeJIo4el M cojeil (BO3MOYKHO MCHOJIb30BAHUE BHJIE0 MATEpPHUAJIOB), NPOBEIACHUE
OIBITOB, WJUTIOCTPUPYIOIIMX TMPU3HAKK TMPOTEKAHUS peakinii MOHHOro obMeHa (oOpa3oBaHME
OCaJka, BBIIEJICHUE Tra3a, o00pa30BaHUE BOAbI), OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIbHBIX pEaKIUi (TOpeHHe, peaklluu pas3iokKeHUsl, COCIUHEHHUS ),
pacrio3HaBaHWE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX PEAaKUWUW Ha WOHBI,
pELIEHUE DKCIEPUMEHTAIIBHBIX 3a1a4.

Hemerasiibl 4 UX COeAMHEHUS

OO6miast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
creneHd okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMUYECKHE CBOICTBA Ha MHpuMepe XJopa (B3aMMOJEHCTBUE C MeETaulaMH, HEMEeTajUlaMu,



mienioyamu).  XiopoBogopoa. ConsiHas  KUCIOTa, XUMHUYECKUE CBOMCTBa, IMOJIyUYEHHE,
npuMeHeHue. JleiicTBre Xopa 1 XJOpOBOAOPO/Ia HA OpraHU3M 4esloBeka. BaxkHene XI10pu bl
Y UX HAaXOXJEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 37eMeHTOB VIA-rpynnbl. OcCoOEHHOCTHM CTPOEHUsT aTOMOB,
XapaKTEepHbIE CTENEeHH OKucieHud. CTpoeHue W (PU3NYECKHE CBOMCTBA MPOCTHIX BEUIECTB —
KHCJIOpOJa U cepbl. AJJIOTPOIIHbIE MOIU(UKAIIMK KUCIOPOAa U cepbl. XMMUYECKHE CBOMCTBA
ceppl. CepoBofopos, cTpoeHue, (pusznueckue W XuMU4eckue cBoMcTBa. OKCHABI Cephbl Kak
IPEICTAaBUTENN KUCIOTHBIX OKCHIO0B. CepHas KUCIOTa, PU3NUYECKHE U XMMHUUYECKHE CBOMCTBA
(oOmme Kak TMpeACTaBUTEN Kjacca KHUCIOT W crnenuduyeckue). XUMHUYECKHE pEeakluu,
JeXalMe B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJdydyeHUs CEepHOW KHUCIOThl. [lpumenenue
cepHoii kuciaoTel. Comum cepHOW KHUCIOTHL, KadeCTBEHHas peakius Ha Cylb(ar-HoH.
Haxoxnenue ceppl U €€ COCOAMHEHWH B NPUPOAE. XHUMHUUECKOE 3arpsA3HEHUE OKPYKAIOIIEH
CpeAbl COETUHEHHUSIMU Cepbl (KUCIOTHBIE IO, 3arpI3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro MPEeAOTBPALLICHHUS.

OObmast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHMs. A30T, paclpocTpaHeHHEe B TNpupoae, (U3NYECKHue WU
xuMHu4eckue cBoricta. KpyroBopor azora B mpupoae. AMMHaK, ero puU3nyeckue U XuMHUIeCKue
CBOMCTBA, MojlydyeHue u npuMmenenue. Conn aMMOHUS, X GU3NYECKUE U XUMUYECKUE CBOMCTBRA,
npuMeHeHue. KauecTBeHHasi peakuys Ha MOHbI aMMOHMS. A30THasi KUCIOTa, €€ MOJIy4EHHUE,
dbu3nyeckre W XUMHUYECKHE CBOMCTBa (0OIIME€ KakK MpeICTaBUTENsT Kiacca KUCIOT U
cnenuguyeckue). Mcnonp3oBaHWe HUTPATOB W COJIEH aMMOHUS B KadyeCTBE MHUHEpAIbHBIX
ynoOpeHuid. XUMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMICH Cpebl COCTMHEHUIMU a30Ta (KUCIOTHBIC
JOKM, 3arpsi3HEHHUE BO3/AyXa, MOYBbI U BOAOEMOB). PDocdop, amIOTpONHbIE MOAUPUKALMU
dochopa, pusndeckue u xummuieckue cporictsa. Oxcun gochopa (V) u dbochopHas kucnora,
bu3znueckue M XMMHYECKHE CBOWCTBA, mnosydeHue. lcmonb3oBanue QocdaroB B KayecTBe
MUHEpAIbHBIX YIOOPEHUH.

OO6mrast xapaktepuctuka d37geMeHTOB |IVA-rpynmel. OcCoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. YTJepo/l, aAJUIOTPONHbIE MOAUPUKALINY, PACTIPOCTPAHEHUE B
npupoje, GU3NYeCcCKue U XUMHUEcKne cBoiicTBa. AxcopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriepona, ux pusznyeckre U XMMUYECKHUE CBOMCTBA, JCHCTBUE HA JKUBbIE OPraHU3MBbI,
NOJIYYCHUE M MPUMEHEHHUE. DKOJOrHUeCKUue Mpo0iIeMbl, CBA3aHHbIe ¢ okcuaoM yriaeposa (1V),
TUMNOTEe3a TI00aIbHOr0 MOTEIJICHHs KIMMaTa, MapHUKOBBIM 3QQekT. YrompHas KHUCIOTa U €€
COJM, UX (PU3MYECKHEe M XHMMHUYECKHE CBOMCTBa, MOJydyeHUe U npuMeHeHue. KauecTBeHHas
peakuusa Ha  KapOoHaT-woHbl. Vcnonmp3oBanwe  kapOOHAaToB B OBITY, MEIULUHE,
IIPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanpHbIE MOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COECIMHEHMSX YIIIepona
(MeTaH, 3TaH, STWJIEH, AaUETWIEH, STaHOJ, TJMIEPUH, YKCycHass Kuciora). IIpupoaHbie
UCTOYHUKHU YIJIEBOJOPONOB (yrojib, MPUPOAHBIN Ta3, HEPThb), MPOIYKThl HX MepepadOTKU
(6eH3uH), UX poJib B OBITY U MPOMBIIUICHHOCTU. [IoHSATHE 0 OMOIOTHYECKU BaXKHBIX BEIIECTBAX:
Kupax, OenKax, yrieBoJjax — WM WX POJIM B KU3HMU UYEJOBeKa. MarepuanbHOE EIHMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCTUHEHH.

KpemHuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, IIOJYYEHHE M NPUMEHEHHE.
Coenunenust kpemuus B mnpupoge. OOmme mpencraBineHuss o0 oxcuae kpemuus (1V) wu



KpeMHUeBOM kucinore. CHIIMKaThl, WX UCIOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxwueiiimue crpoutenbHble MaTepuajbl: KEepaMHKa, CTEKJIO, IEMEHT, OCTOH, >XeIe300€TOH.
[Ipo6iembl 6€30MaCHOTO UCTIOBL30BAHUS CTPOUTEIBHBIX MATEPUATIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHUEe O0pa3loB HEOPraHUYECKUX BEILECTB, CBOMCTB COJITHOW KHUCIOTHI, MPOBEJIECHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOJIOJEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (pu3nyeckrue U XMMHUYECKUE CBOWCTBA TaJlOr€HOB M UX COEAMHEHUHN (BO3MOXKHO
MCIOJIb30BAaHUE BHJICOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIOB (TajlOreHHUIOB),
O3HaKOMJICHHE ¢ oOpa3laMu cepbl U €€ COECIMHEHUSIMU (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEpUAJIOB), HaOJIOJEHUE Tpolecca OOYIJIMBaHUS  caxapa oA JICUCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHUCIIOTHI, U3y4YE€HNE XUMUYECKUX CBONCTB pa30aBIEHHOW CEpHOM
KHUCJIOTBI, MIPOBEICHHE KAYECTBEHHOW pEaKkIuu Ha Ccynb(paT-uOH W HAOIOJEeHUE MpHU3HAKa e
NpOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ochopa U MX COCTUHEHHI
(BO3MOXKHO MCITOJIb30BaHHUE BUIEOMATEpHAIIOB), 00pa3iaMu a30THBIX U PocPOPHBIX yIOOPEHUH,
nojyyeHue, coOupaHHe, pacrno3HaBaHWE M U3YUYCHHE CBOMCTB aMMHUakKa, IMpPOBECHUE
KauyeCTBEHHBIX pEaknWii Ha HWOH aMMOHHS MW Qocdar-woH W U3YYCHHE TMPU3HAKOB WX
MPOTEKAHUsI, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeIbi0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPUATIOB), M3YUYECHHUE MOJENEH KPHUCTALUIMYECKUX PELIETOK anMmasa,
rpadurta, ¢QymiepeHa, O3HAKOMJICHHE C TIPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOras3a, MoiaydeHue, COOMpaHue, paclo3HaBaHUE
Y U3YYEHHE CBOWCTB YIJIEKHCIIOrO ra3a, MPOBEICHHE KAaueCTBEHHBIX pEakUUil Ha KapOOHAT U
CWIMKAT-MOHbl M W3Y4YEHUE MPHU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOW TPOMBIIUIEHHOCTH, PEIIEHUE DKCIEPUMEHTAIBHBIX 3aJa4y o TeMe «Baxunenmue
HEMETAJLJIbI U KX COEAUHEHUS.

MeTauiibl 1 MX COEIUHEHUSA

OO0miast xapakTepucTUKa XUMUYECKHX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU UX
nojoxkeHus B [lepruoanueckon cucreMe xumudeckux sneMmeHToB J[. . MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTaiuioB. Mertalmmmyeckass CBA3b M METaUIMUECKas KpUCTaJUIMyecKas
pel€Tka. OJNEKTPOXUMHUYECKUNA Psi HANpsKEHUd MeTauioB. PU3HUECKHME M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crnocoObl moaydyeHus MeTaioB. [loHATHE O KOPPO3UU METAJUIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTaslb, YyryH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHUE B OBITY ¥ TIPOMBINIJICHHOCTH.

[lemounsle MeTaJUIBL: TIOJIOKEHUE B [leproguyeckoid cucteMe XUMUYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOGHHE MX aTOMOB, HaXOXJAcHUE B npupoae. PU3NUYECKHE U XUMUYECKHE
CBOICTBA (Ha mpuMepe HaTpus U Kajusi). OKCUIIBI U TUAPOKCUJIBI HATpUs U Kanusi. [IpumeHeHue
LIEJOYHBIX METAJUIOB U UX COEAMHEHNM.

[I{erouHO3EMENBHBIE METAJIIBI MArHUM U KalbLUU: MOJ0XKEeHHE B [lepuonnueckoil cucreme
xumuueckux syiemeHToB Jl. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXJICHUE B IPUPOJIE.
PuU3NYECKNEe U XUMUYECKHE CBOMCTBA MAarHWs WU KajablMs. BakHeWINe COCAMHEHUS KaJbLUs
(oxcun, rugpokcu, conn). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmomuHunii: nonoxkeHue B llepuonnueckoirt cucreme xmmudeckux saemeHtoB /I, WM.
MeHnneneeBa, cTpoeHHE aToOMa, HaXOXkKAEHUE B npupoAe. PU3NUecKue U XUMUYECKHE CBOMCTBA
AMIOMUHUSA. AM(OTEpPHBIC CBOMCTBA OKCHA M THUIPOKCHIA ATFOMUHUS.



XKenezo: mnonoxenue B Ilepuommueckod cucteme xumuuyeckux osiaemeHtos JI. .
MenpeneeBa, CTpOEHHE aToMa, HaxoXJeHue B npupoae. Ouznyeckne 1 XMMHYECKHE CBOWCTBA
xene3a. Oxcuppl, ruapokcuasl u comu xenesa (l1) u sxenesa (Ill), ux cocras, cBoiicTBa u
MOJIy4YEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O0O0pa3llaMd METaUIOB W CIUIAaBOB, WX (DU3MUYECKUMU CBOWCTBAMH,
U3Y4YEHHE PEe3yJbTaTOB KOPPO3HH METAIOB (BO3MOKHO HCIIOJIb30BAHHUE BHUAEOMATEPHANIOB),
0COOCHHOCTEW B3aUMOJICHCTBHUS OKCHIA KBS U HATPUS C BOJON (BO3MOXKHO MCITOJIb30BAaHUE
BUJIEOMATEPUAJIOB), HMCCIIEIOBAHUE CBOMCTB >KECTKOW BOMBI, IMpOLECCAa TOPEHUs Keine3a B
Kuciopoae  (BO3MOXKHO — HMCIOJIb30BAaHME  BHJIEOMATEpPHAIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMidi Ha MOHBI: MAarHMs, KaJbllMs, aJlOMUHMS, IMHKA, *kene3za (1) u xeneza
(1), memau (1), HaOMrOICHUE W ONIMCAHKME MPOIIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMU HATpPUS,
KaJiusl ¥ KaJIblus (BO3MOYKHO HCITOJIb30BAHKE BUIEOMATEPHUATIOB), UCCIeNOBaHNE aM(pOTEPHBIX
CBOMCTB TMAPOKCU/IA ATIOMUHUS U TUIPOKCHU/IA IIMHKA, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BakHEeNIIne METAIUTbI U UX COEAUHEHUSD.

XuMuSA U OKpY:Kaouias cpeaa

BemiectBa u maTepualibl B MOBCEIHEBHOM KU3HU ueoBeka. be3onmacHoe HCMONb30BaHUE
BEIIECTB M XHMHYECKUX peaknuii B ObITy. llepBas moMomp mpu XUMHUYECKHX OXKOTax |
OTpABJICHHUSIX.

XUMUYECKOE 3arps3HEHUE OKpYXKaloIlie cpenbl (MpeaeiabHas JA0MyCTUMAasi KOHIICHTPALHs
Bemects, nanee — [1J1K). Ponb XxuMum B pelieHUU SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHue 00pa3 0B MAaTEPUAIIOB (CTEKJIO, CIIaBbl METAIJIOB, MOJIMMEPHBIE MAaTEPHAIIbI).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBsI3ed MPU U3YUYCHUH XUMHHM B 9 Kilacce OCYIIECTBISETCS
yepe3 HCHOJIb30BaHME KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHUH, TaK W TIOHSTHUH,
ABJISIFOLUXCSL CACTEMHBIMU JJIS1 OT/IEJIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE MTOHATHUS: HAYYHBIA (aKT, TUNIOTE3a, 3aKOH, TEOPUSl, aHAJIH3,
CUHTE3, Kiaccu(duKamus, TMepUOIUIHOCTh, HAOIIOJACHUE, OJKCIIEPUMEHT, MOJACIMPOBAHHUE,
U3MepeHue, MOJIENb, IBJICHUE, TapHUKOBBINA 3(D(PEKT, TEXHOJIOTHS, MATEPUATIBL.

®dusuka: wmarepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHUJ, HW30TOIIbI,
pPaANOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUN 3apsill, MPOBOJHHUKU, TMOJYIPOBOIHUKH,
JUAJIEKTPUKH, (DOTOITIEMEHT, BEUIECTBO, TEO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ras,
pacTBOp, PpPacTBOPUMOCTb, KpHUCTa/NIMUecKash pemeTka, CIUlaBbl, (QU3NYECKUE BEIUYHUHBI,
€AVHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE31bI, COHIIE.

buonorus: ¢orocunres, abixanue, Ouochepa, IKOCUCTEMA, MUHEPAIbHBIE YI0OpEHUS,
MUKPOIJIEMEHTbBI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJABI, IOJIE3HBIC
MCKOIAeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O 0O0mIero oOpa3oBaHMs
JOCTUTAIOTCS B XOJI€ OOyYEHUSI XMMHUH B €MHCTBE Y4€OHOM M BOCIIUTATENILHOM 1EATEIbHOCTHU B
COOTBETCTBUM C  TPAAWIMOHHBIMH  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMU H  JyXOBHO-
HPAaBCTBEHHBIMHU 1LIEHHOCTSIMH, IIPUHATHIMU B OOIIECTBE MpPaBUJIAaMU M HOpPMaMU TOBEICHUS U
CHOCOOCTBYIOT MPOL[ECCaM CaMOMNO3HAHUS, CAMOPA3BUTHUS U COLTUAIMA3AIMN 00 yJarOIIMXCS.

JIMYHOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCA PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMN W PACHIMPEHUE ONbITAa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMoOTH4YeCKOro BOCIUTAHMSA

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICNIO, TOHUMAaHUsl 3HAYEHUS] XMMUYECKOM HAayKHM B JKU3HHM COBPEMEHHOIrO OOIIECTBa,
CIOCOOHOCTH BJAJIETh TOCTOBEPHON HMH(pOpPMAIUEl O MepeloBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOM M OTEUYECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUAX 00 yCTpOWCTBE
MUpa U 00IIEeCTBA;

2) Tpa’kIAHCKOr 0 BOCIIUTAHNSA:

NPEJCTABICHUA O COLMAJIbHBIX HOpPMAax M MpaBWIaX MEKIMYHOCTHBIX OTHOIICHUU B
KOJIJIEKTHUBE, KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIEIOBATENIbCKOM, TBOPUECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTU K
pazHOO0pa3HON COBMECTHOM J1€SITEIbHOCTH MIPH BBIMOJIHEHUH y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJIHEHUN XWMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YUE€OHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOTNIOHMMAaHHWIO W B3aMMOIIOMOIIHM B TMPOIIECCe ITON y4eOHOH NeATeIhbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEICHHWE M TOCTYNKH CBOUX TOBApHUINEH C MO3UIMH HPABCTBEHHBIX U
IPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 MO3HAHUSL

MHUPOBO33PEHUYECKHE  MPEACTaBICHHS O  BEIIECTBE M  XUMHUYECKOW  pPEeakKlMH,
COOTBETCTBYIOILIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHM W COCTaBIIIOLIME OCHOBY JUIS
NOHUMAaHUA  CYIIHOCTH  Hay4yHOW KapTHHBI MHpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOABI, B3aUMOCBA3SIX YEIOBEKa C MPUPOAHON Cpenoil, o poiu
XMMHHU B [TO3HAHUH 3THUX 3aKOHOMEPHOCTEH;

MO3HABATENbHbIE MOTHBBI, HANpPABICHHBIC HA TIIOJTYYCHHE HOBBIX 3HAHUU IO XHUMHH,
HEOOXOAUMBbIE Uil OOBSICHEHHS HaOMIOJaeMbIX IMPOLIECCOB U SIBICHUM, IO3HABATEIbHOM,
UH(GOPMAITMOHHON M YUTATEIbCKOU KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOHN JUTEPaTypol, AOCTYIMHBIMA TEXHHMYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

HMHTEpeC K OOYyYEHHUIO W TIO3HAHWIO, JIIOO03HATEIbHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, NMPOEKTHON U MCCIEA0BATENbCKON AESITENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpPaBJIEHHOCTH M YPOBHS 00YYECHHUS B JATbHEUIIIEM;

4) popMuUpOBaHMS KYJIbTYPbI 310POBBSI:



OCO3HAHME IIEHHOCTHU U3HU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 3JI0pOBBIA 00pa3 »KW3HU, OCO3HAHUE IMOCJICACTBUNM U HENPUSITUE BPEAHBIX MPUBBIYEK
(ynmoTpeOJyieHUsT aJKorojisi, HApKOTHKOB, KypeHHUs), HEOOXOJMMOCTH COOJIFOACHUS TPaBHII
0€30MacHOCTH MPHU 0OPAICHUH C XUMUYECKUMU BEIIECTBAMU B ObITY U peaIbHOMN KU3HMU;

5) Tpya0BOr0 BOCIIATAHMSI:

MHTEPEC K MPAKTUYECKOMY M3YyYEHHUIO MPOPECCUil U TpyJa pa3IMdHOro poja, YBaKEHUE K
TPyLy M pe3yjbTaTaM TPYJOBON MESITEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUM TI0 XHUMHH, OCO3HAHHBIH BBIOOp WHAMBUAYAIBHOW TPAaEKTOPUU
MPOJIOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTU K XUMUH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, ycrnemHoi nmpodeccuoHanbHOW AESITeTbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUHN, TOTOBHOCTD aIallTUPOBATLCS B MPOPECCHOHAILHOMN CPee;

6) 3KOJIOrHYeCKOro BOCIIUTAHNS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHWE K MPHUPOJE KaK MCTOUYHHKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMS, MOHMMAaHUE IEHHOCTH 3J0POBOr0 U 0€30MacHOro odpasza >KH3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOMIOAEHUS MPaBUJl 0€30I1aCHOr0 MOBEAEHUS MpU padoTe C BEIIECTBAMU,
a TaKKe B CUTYallUsIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSI, MOJy4yaeMble MPU HU3YUYCHUH XUMUHU, Uil PEUICHUS
3aJ1a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOIHON CPENOM, JJIsl MOBBIIIEHUS YPOBHS SKOJIOTHUYECKON
KYJbTYpPbI, OCO3HAHUS TJI00ATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJieM U MyTell UX perieHus
MOCPEJICTBOM METOJIOB XMMHUHU, SKOJOTUUECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOM, KOMMYHHUKATUBHON U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranmpenMETHBIX PE3yJIbTAaTOB BBIICISIOT 3HAYMMBIE Ui (HOPMHUPOBAHUS
MUPOBO33pEHUsI OOIICHAYyYHbIE TOHATHUSA (3aKOH, TEOpHs, MPUHIIMI, TUIOTE3a, (PaKT, cucrema,
MIPOILIECC, IKCIIEPUMEHT U JIPYTroe€.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUH U3 ATUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOM HAaydHOW KapTHHE MUpPA, U YHHUBEpPCaJbHbIE Y4eOHbIC ACHCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATUBHbBIC, PETYJSITUBHBIE), KOTOpbIe OoOecmednBaioT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JESITeIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

ba3oBble joruueckue JeMCTBUSA:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS] TMPU OCBOCHHHM 3HAHUM:
pPacKphIBaTh CMBICT XUMHUYECKUX TOHATHW (BBIACHATH WX XapaKTEepHBbIC TMPH3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSATUAMM), UCIOJIB30BATh TOHITHUS I OOBSICHEHUS
OTIIENbHBIX (DAaKTOB M SIBICHWM, BBIOUpPATh OCHOBAaHUS M KPUTEpUM I KilacCU(UKAIIUU
XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEaKIMi, YCTaHABJIUBATh MPUUUHHO-CJICICTBEHHBIE CBSI3U
MEXIy OOBEKTaMU U3YYCHHS, CTPOUTH JIOTHUECKHUE PACCYKICHUS (MHAYKTUBHbBIC, J€TYKTUBHBIC,
110 aHAJIOTUH), JeJaTh BIBOABI U 3aKJIIOUCHUS;

YMEHHE MPUMEHATH B MPOLIECCe MO3HAHUSI MOHATUS (MPEIMETHBIE U METAlpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XUMHUHU, MPeoOpa3oBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMUHU MOJIEIbHBIE MPEACTABICHUS — XUMUUECKUN 3HAK (CHMBOJI 2JIEMEHTA),
xuMudeckas (opMyna W ypaBHEHHE XUMHUYECKOW pEaKIMu — TPH pPEIIeHud Yy4eOHOo-



MO3HABATENbHBIX 3a/lad, C Y4YETOM OTUX MOJCIbHBIX TIPEJCTAaBICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKA H3Y4aeMbBIX OOBEKTOB — XMMHYECKUX BEIECTB U
XUMUYECKUX PEaKIHi, BBIABIATh OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHbBIE CBSI3H U
MIPOTUBOPEUHSI B M3YIaEMbIX MPOIIECCaX U SIBICHUSIX.

Ba3oBble ucciienoBare/ibCKue AeCTBUA:

YMEHHE HCMOJIb30BaTh IMOCTABJIECHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA IO3HAHMS, a
TakkKe B Ka4eCTBE OCHOBBI MJIsi (POPMHUPOBAHHS THUIIOTE3bI 110 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CY>KJICHUN;

MPUOOPETEHUE OTMBITA MO IUIAHUPOBAHWIO, OPTaHU3AIMd W TIPOBEACHHUIO YUECHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJI0/1aTh 32 XOJIOM IMPOIIECCa, CAMOCTOSATEIBLHO MPOrHO3UPOBAThH €T0
pe3ynbTar, (popmMynupoBaTh OOOOIICHHMS W BBIBOABI MO PE3yibTaTaM MPOBEAEHHOTO OIBITA,
HCCJICIOBAHMS, COCTABJIATh OTUET O MIPOJIeTIaHHON padoTe.

Pa0ora ¢ undopmanueii:

YMEHHE BbIOUPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMALIMIO PA3IMYHBIX BUOB
u  GOpM TIPENCTABIICHUS, TMOJYYaEMYI0 €3 pPa3HbIX HWCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XUMHUYECKOTO COJIEpP)KaHMs, CIPaBOYHBIE TMOcoOus, pecypchl UWHTepHETa),
KPUTHUYECKU OIICHUBAThH MMPOTUBOPEUHUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE MPUMEHSTh Pa3InIHbIC METOBI U 3aMIPOCHI NMPU TIOUCKE M 0TOOpe MHpOpMaIuu 1
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX JJI1 BBIIOJHEHUS Y4EOHBIX M TO3HABATEIbHBIX
3a7a4 OMPECIEHHOTO THITA, MPUOOPETEHHUE OIBITA B 00JIACTH MCIIOIB30BaHUS MH(OPMAITMOHHO -
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIBTYPOH aKTUBHOTO MCIIOIH30BAHMS PA3IMIHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMy TIpeCTaBICHUS
nH(OpPMAIMK U WIUTIOCTPUPOBATH PEIIacMble 3a7a4d HECJIOKHBIMA CXEMaMH, JuarpaMMaMH,
npyrumu hopMamu rpaduKe U X KOMOWHAIIMSMY;

yMEHHE HWCIOJIbh30BaTh W aHAJIM3UPOBATH B Mpoliecce y4eOHOH M HUCCIIeA0BATEIbCKOMN
NEeATENHbHOCTH MH(POPMAITUIO O BIUSHUN ITPOMBIIIUICHHOCTH, CEJTbCKOTO X03MCTBa M TPAHCIIOPTa
Ha COCTOSIHUE OKPYXKAIOLIEH PUPOTHOU CPEIBL.

KoMmMmyHMKaTHUBHBIE YHHBEpPCAIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHHUs 3a7aBaThb BONPOCHl (B XolIe Jauaiiora W (WIM) JUCKYCCHMU) TIO CYIIECTBY
oOcyxJaeMoil TeMbl, (OpPMYyIUpPOBaTh CBOM MPEIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEeIJIOKEHHOM 3a1a4u;

YMEHHUS MPECTABIIATh MOTYyIECHHBIE PE3yJIbTAThl MO3HABATEILHON NEITEILHOCTH B YCTHBIX
U TIMCbMEHHBIX TEKCTaX; [elaTh MPE3CHTALMIO PE3yJIbTaTOB BBINOJIHEHHUS XUMHYECKOTO
sKcepuMeHTa (J1abopaTOPHOrO OIbITa, JTA0OPATOPHOM pabOThI MO HUCCIEAOBAHUIO CBOICTB
BEIIECTB, y4EOHOT 0 MPOEKTA);

YMEHHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHN TO3HABATEIHHOU W
WCCIIEIOBATEIHCKON ACATEIIBHOCTH TIPH PEIICHWH BO3HUKAIOIIUX IMPOOJEM Ha OCHOBE Yy4ETa
OOIIMX WHTEPECOB M COTJIACOBAaHUA TO3UIUN (0OCYXICHHUS, OOMEH MHEHHSIMHU, «MO3TOBbIC
IITYPMBbD», KOOPAWHAIINSA COBMECTHBIX JACHCTBUM, ONpeaeieHne KPUTEPUEB 0 OIICHKE KauyecTBa
BBITIOJTHEHHOU pabOTHI U APYyTHE).

PeryasiTuBHbI€ YHUBEPCAIbHbIE YUeOHbIE eiiCTBHUSI:

YMEHHE CaMOCTOSITCIBHO ONPEIENITh IEH JESITSIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TIPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTh, BHIOMpATH



HaumOonee d(pPeKTuBHBIE CMOCOOBI  pelieHusT Y4eOHBIX M TO3HABaTEIbHBIX  3ajad,
CaMOCTOSITEIBHO COCTABIISITh WM KOPPEKTUPOBATh INPEMJIOKEHHBIA AITOPUTM JIEUCTBUU IIPU
BBITIOJTHEHUW 3aJaHUil ¢ y4€TOM TMOJTY4YEHUS HOBBIX 3HAHUM 00 H3y4aeMbIX OOBEKTAX —
BELIECTBAX M PEAKIUAX, OLEHUBATh COOTBETCTBUE IOJIYUEHHOI'O PE3YyNbTaTa 3asiBJICHHON I1I€NIH,
YMEHHE MCMOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIpeIjlaraéMble B YCIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIbBTATHI

B cocraBe mnpeaMeTHBIX pPE3YJNbTATOB IO OCBOEHUIO 0043aTENbHOIO COAEPIKAHUA,
YCTAaHOBIIGHHOTO JaHHOW (denepaibHON paboueld MPOrpaMMOM, BBIJCIAIOT: OCBOEHHBIC
OOy4JarolMMHUCSl HaydyHbIe 3HAHUSA, YMEHUS M CHOCOObI JAEUCTBUM, crneruduueckue s
npeIMeTHOM o0nacTh «XUMHUSD», BUABI NEATEIBHOCTH IO TMOJTYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydyeHust B 8 kyacce nmpeIMETHbIE Pe3yJIbTaTbl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUIA:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUW: aTOM, MOJEKYJIa, XUMMUUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeChb (OJHOpOAHAs U
HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTEJIbHAs AaTOMHAas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi AOJISI XUMUYECKOT0O 3JIEMEHTA
B COCIUWHEHUHM, MOJSIPHBII  00BEM, OKCHI, KHCIOTa, OCHOBaHUE, COJb,
AJEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUUECKas peakius, Kiaccupukauus
peaKuuii: peakui COCIUHEHHMS, PEaKIIMU PA3IOKEHUS, PEAKIUH 3aMEUICHUs, PeaKun
00MEHa, 7K30- U IHAOTEPMHUUYECKUE PEAKLIUU, TEIUIOBOM 3PP EKT peakiunu, siApo aroMma,
AJNIEKTPOHHBIN CJOM aroma, aTOMHas oOpOWUTanb, paguyc aroMa, XUMUYECKas CBS3b,
NoJIsIpHAs M HEMOJSpHAas KOBAJIEHTHAs CBsA3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi 10Jis1 BELECTBA (MPOLIEHTHAs KOHIIEHTpAalKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSITHH M MPUMEHATH 3TH
MOHSITHS IIPU OMMCAHUU BEILIECTB U UX MPEBPAIlCHUI;

e HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJsI COCTaBjeHHs (HOpMyN BEIIECTB MU
YPaBHEHUN XUMUYECKUX PEAKIIHM;

e OMNpEenessTh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCIUHEHHSX, CTEHCHb
OKHUCJICHHMSI D3JIEMEHTOB B OWHAPHBIX COEJUHEHUAX, NPUHAJICKHOCTh BEIIECTB K
OnpeAeiEHHOMY KJacCy CO€IMHEeHH 1o ¢dopMynaMm, BHUA XUMHUYECKOH CBS3U
(KOBAJICHTHAsI 1 HOHHAs1) B HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIca Ileprnonnueckoro 3akona JI. M. MenneneeBa: neMOHCTPUPOBATh
MMOHUMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT HX
noJio)keHuss B llepuogudeckoil cucTeme, 3aKOHOB COXPAaHEHMS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO YUEHHUSI, 3aKOHa ABOTaJipo;

e ONUCHIBATH M XapakTepus3oBaTh TaOnuMuHyro Qopmy lleproguyeckoil cucTemsl
XUMUYECKUX DJIEMEHTOB: pa3iMyuarh TOHATUS «TJaBHas moArpymnmna (A-rpymnma)» u
«moboyHas mnoarpynna (b-rpynmna)», wmanble U OonblIME€ NEPUOABI, COOTHOCUTH
o0o3HaueHusi, KOTopble UMeroTcsi B Tabmuie «llepuoguueckas cucreMa XUMHYECKHX
aneMeHToB JI. 1. Menzaeneesa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB W 3apsii Alpa, OOIlee YHCIO JJIEKTPOHOB H
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);



KJ1acCU(UIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY M COCTaBy YYacTBYIOLIMX B PEAKUMU BEIIECTB, MO TEIJIOBOMY
apdekry);

XapaKTepu30oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX
KJIAaCCOB,  TOJATBEpXJas  OMNHWCAHWE MpPUMEpaMHd  MOJICKYJISIPHBIX  YpaBHEHUI
COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINA;

IPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;
BBIUHCIISATh OTHOCUTENBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAacChl BEILIECTB, MAacCCOBYIO
JIOJII0 XUMUYECKOIo 3JeMeHTa 1o opMylie COeAMHEHUsI, MAaCCOBYIO JOJIO BEIIECTBAa B
pacTBOpe, TPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PeaKIlny;

IPUMEHSTh OCHOBHBIC OIEpPAIlUd MBICITHTEILHON NEITCIbHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, O00O0OIIEHUE, CUCTEMATU3AIUI0, KIAaCCU(UKAINIO, BHIIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — Ji1 M3y4EHUs] CBOWCTB BEIIECTB M XUMHUYECKUX DPEAKIUH,
€CTECTBEHHO-HAYUHbIE METO/Ibl TO3HAHUS — HAOII0ACHNE, U3MEPEHNE, MOJICIMPOBAHNE,
AKCIEPUMEHT (pEaIbHBIN U MBICIICHHBIN);

CleoBaTh MpaBWJiaM TOJIb30BaHUS XMMHUYECKOM TOCYAOM U  J1abopaTOPHBIM
0o0Opy/OBaHHEM, a TAaK)KE IpaBWIaM OOpAaIlleHHs] C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIMSIMU T10 BBITIOJHEHUIO JIA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO U
coOMpaHuio0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCJIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB C OMNpPEICTEHHON MaCCOBOM JI0JIEH pacTBOPEHHOIO BEIIECTBRA, MIJIAHUPOBATH U
POBOJIUTH XUMHUYECKHUE DKCIEPUMEHTHI TI0 PACIO3HABAHHWIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TTOMOILBbIO MHANKATOPOB (JIaKMYC, (peHON(PTanernH, METUIOPAHK U JPYTHE).

K koHy oOydenust B 9 kyacce npeiMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHSTHH: XMUMHYECKHI AJIEMEHT, aToM,
MOJIEKyJa, HOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIECHUS, XUMHUYECKas pEeaklMs, XUMHYECKas
CBSI3b, TEIJIOBOM 3(PQEKT peakinu, MOJb, MOJSPHBIM 00BEM, PacTBOp, 3IEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, JJIEKTPOJIUTUYECKAs JUCCOLMALUs, pEeakuud MOHHOro OOMeEHa,
KaTalnu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpPATHMBIE pPEAKIHUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIIHH, OKHCITUTEb, BOCCTaHOBUTEITb,
OKHMCJIEHUE U BOCCTAaHOBJICHUE, AJIOTPONHUs, aM(pOTEPHOCTb, XUMHUUYECKas CBA3b
(KoBaJieHTHAsl, WOHHAs, METATNYECKasi), KPUCTAUIMYECKass pemeéTKa, KOppO3Hs
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIUH, MPEIeNbHO JONMyCTHMas
koHueHtpauus [1/IK BeniecTsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHITHH W TPUMEHSITH ITH
MNOHATHUS [TPU ONUCAHUH BELLECTB U UX MPEBPALLCHUI;

UCTIONB30BaTh XUMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBleHUS (OPMYJT BEIIECTB U
YPAaBHEHUU XUMUYECKUX PEAKIUN;

ONpEeNeysITh BAJIGHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COSAMHEHMSIX PA3JIMYHOTO COCTaBa, MPUHAAJCKHOCTh BEMIECTB K OIpPENeIEHHOMY
KJIacCy COEAMHEHHMM Mo (opMysaMm, BHUJ XUMHUYECKOW CBS3HM (KOBaJIGHTHAs, MOHHas,



METaJIMYECKas) B HEOPraHMYECKHX COCIMHEHMSX, 3apsii HOHA [0 XHWMHUYECKOU
dopmyre, XxapakTep CpeAbl B BOJHBIX PAaCTBOPaX HEOPraHUYECKUX COCAMHEHHM, THII
KPUCTAITUYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbica llepuognueckoro 3akona JI. M. MeHnneneeBa 1 J€EMOHCTPUPOBATH
€ro MOHMMAaHUE: OMMUCHIBATh W XapakTepu3oBaTh Tabmumunyio (opmy Ilepronnueckoit
CUCTEMBbl XUMHUYECKHMX OJJIEMEHTOB: pa3liMyaTh MOHATHS «rjiaBHas mnoxarpymnmna (A-
rpynna)» u «mobouyHas mnoxarpymnmna (b-rpynma)», mamele u  OosiblIME TEPUOABI,
COOTHOCUThH 0003HAUEHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKaMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjapa,
o0lIee YUCIO ANEKTPOHOB M paclpeliesIeHUe UX MO AJIEKTPOHHBIM CIOSIM), OOBSICHATH
o0IIMe 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOICTB DJEMEHTOB M HUX COCIWHEHUN B
npeseNiax MaJlbIX TIEPUOIOB U TIIaBHBIX MOATPYIIIN C Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMUYECKUE IJIEMEHThI, HEOPraHMUYECKHE BEUIECTBA, XUMUUYECKUE
peakuuu (IO YMCIY M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIMJIOBOMY
s dekTy, M0 U3MEHEHUIO CTETIEHEeNH OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHMCHIBATh) OOIIKME U CHEHU(PUUECKHE XUMHUYECKHE CBONCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOJITBEPXkAasi OMHCAHUE MPUMEPAMH MOJEKYJISPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINA;

COCTaBJISATh YPAaBHEHUS 3JIEKTPOIUTUUECKON AMCCOLMAIMKM KUCIOT, LIEJIOUel U cojel,
MOJTHBIC M COKPAIIEHHBIC YPaBHEHMS PEAKIMI MOHHOTO OOMEHa, YpaBHEHHs pPeaKiluil,
MOATBEPKAAIONIMX CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
pa3UYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUU IMOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOIrO OanaHca ATUX PEeaKIIMii;

IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKaHMS XUMUYECKUX MPEBPAIICHUH B Pa3TMUHBIX yCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOT0 3JIeMEHTa M0 OopMysie COeMHEHHUs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIuy;

coOnrofaTh MpaBWja TMOJb30BAaHMUS XMMHUYECKOW TMOCYIOW H  JIaDOpaTOPHBIM
00Opy/lIOBaHHEM, a TaKXKe MpaBWia OOpalleHUsS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUECKHUX OIBITOB MO MOJIYYECHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (aMMHaKa U YTJIEKHUCIIOTO Ta3a);

MPOBOJIUTH PEAKIMH, MOATBEP)KIAIONINE KAaueCTBEHHBIH COCTaB PAa3NMUYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM NYTEM XJIOpUI-, OpoMua-, uMoaui-, KapOoHat-, Qocdar-,
CIIIMKAT-, Cynb(ar-, TUIPOKCHI-MOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYCHHBIX
METAJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTEIBHON NEATENbHOCTH — aHaJU3 M CUHTES3,
CpaBHEHHE, O0O0OO0IIEHHE, CHUCTEMATU3alMI0, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — I M3YYEHHs] CBOMCTB BEIIECTB M XMMHUUYECKHX PEAKLIHM, €CTECTBEHHO-
Hay4YHbIE METO/IbI NTO3HAHUA — HAO0/IEHNE, U3MEPEHNE, MOJEITUPOBAHUE, IKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmuecTBo 4acoB
HanmeHnoBaHue pa3iesioB H TeM DJIeKTPOHHbIE (IH(POBbBIE)
Ne n/m KoHTpoJsbHbIE IIpakTHUyeckue
NMPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayajibHble XMMHYECKHE TOHATHUS
11 Xumusi — BaykHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bu6moreka [JOK
' MPAKTHYECKOM AEATEIBHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
1.2 B 22 1
CHCCIRE & SEeaie pett https://m.edso0.ru/7f41837c
Uroro no paznemy 27
Pa3jnea 2. BaxxHelilue npeacTaBuTe/ Il HEOPraHMYEeCKNX BelleCcTB
bu6moreka [JOK
2.1 B K Nl 0 9
OOAYX. SHCHOPOA. LIOMITHE 0D ORthAax https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
2.2 B i 13 1
OROPOX. LIOHATHE O RHCIOTAX # COTAX https://m.edso00.ru/7f41837c
bu6mmoreka [JOK
2.3 Bona. P Nl 0 10 1 1
Oa. TACTEOPBL. HIOIDITHE 08 OCHOBAHITX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmuotexa [JOK
24 . 14 1 1
COEIH CHH I https://m.edsoo0.ru/7f41837c
Hroro no pazneny 46

Paspnea 3. llepuoguveckuii 3akon u [lepuoanyeckas cucrema xumudeckux jemMeHToB /. U. Mengeneea. Ctpoenne arToM0B. XUMHYECKAs CBA3b.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pe€akuumn

Ilepnonuuecknii 3akoH u llepuonnueckas

bu6mmoreka [JOK

3.1 cucreMa ec snemenTos /1. U. 11
MCTEMA XMMHHUCCKHX S1EMEHTOB J| https://m.edsoo.ru/7f41837¢c
MenpneneeBa. CtpoeHue atoma

39 Xumuueckas cBsA3b. OKUCIUTENBLHO- 15 5 Bbu6moreka [JOK

BOCCTAHOBUTCIIbHBIC PCAKIITNH

https://m.edsoo.ru/7f41837c
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Vitoro o pasaeny 26 bubmotexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
9 KJIACC
KoanuecrBo yacos DJIeKTPOHHbIE
(uudposbie)
Nen/m | HamMeHoBaHuHe pa3/ie;ioB U TeM NPOTrPaMMbl Kourpoabubie | TlpakTuueckue
Bcero oOpa3oBaTejibHbIE
padoThI padoTHhI pecypest
Pa3jes 1. BemecTBO U XUMHMYECKHE PeaKIMH
11 [ToBTOpeHue 1 yriay0OaeHue 3HaHUH OCHOBHBIX pa3/eioB Kypca 8 5 1 bubmmorexa [{OK
KJacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX PEAKIIUN 4 Bu6mmorexa [IOK
https://m.edso0.ru/7f41a636
13 DNEeKTPONUTHYECKAS IUCCOlMAlMsl. XUMUYECKHE peaKuu B 8 1 1 bubmoreka [IOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneiry 17
Pa3pnes 2. Hemeraibl ¥ HX cOeAMHEHUS
51 OO6miast XxapakTepucTiKa XuMu4deckux neMeHToB VIIA-rpymmsl. 4 1 bubmmorexa [IOK
["anorenst https://m.edsoo.ru/7f41a636
99 OO01mas XxapakTepuCcTUKa XUMHYECKHUX 3J1eMeHTOB VIA-Tpymnmbl. 5 bu6morexa [IOK
Cepa u e€ coenuHeHust https://m.edsoo.ru/7f41a636
53 OO0miast XxapaKTepuCTUKAa XUMUYECKHUX AIEeMEHTOB V A-TPyIIIbI. 7 1 bubmmorexa [{OK
Azor, hochop 1 UX coenMHEHUS https://m.edso00.ru/7f41a636
54 OO01mas XxapakTepucTUKa XUMHYECKHUX dIIeMeHTOB |V A-Tpymibl. 8 1 9 bu6morexa [IOK
VYraepoa u KpEMHUI U UX COEAUHEHUS https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pazgen 3. MeTtanjabl 4 HX cOeAMHEHUS
. bu6mmoreka [JOK
3.1 Obmme cBOHCTBA METAILIOB 4 https://m.edso00.ru/7f41a636
. bubmmorexa [{OK
2 B 1 1 2
3 aKHEHUIIe METAJIEL U UX COSIUHEHUS 6 https://m.edsoo.ru/7f41a636
Htoro no pazgeny 20
Pa3znen 4. XuMus u okpyskamas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HHU YEJIOBEKA 3 bubmiorexa TTOK
' m P https://m.edso00.ru/7f41a636
Wroro mo pazgeny 3
PesepBHOE Bpems 3 bubmiorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
IHOYPOYHOE INNTAHUPOBAHUE
8 KUIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne mudpoBbIe
Tema ypoka Konrpoabnsie | IIpakruuyeckue op
n/n Bcero oOpa3zoBaTeIbHbIE
padoThI padoTHhI
pecypchl
1 ITpenmet xumun. Posis XuMuH B )KU3HU YeJIOBEKa. Teja 1 BenecTna 1 bubmorexa LHOK
e ' ' H https://m.edsoo.ru/ff0d210c
2 ITousaTtue o MeToax IMO3HAHUS B XUMUHU 1 bubmotexa [IOK
A https://m.edsoo.ru/ff0d227e
3 ITpaxtuueckas padorta Ne 1 «IIpaBuiia paboTHI B 1a00paTOPHH U 1 bubmumoreka [IOK
npuéMbl oOpalieHus ¢ 1a00paTOpHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
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bu6moreka IIOK

4 Yucteie BemecTBa U cMecu. CriocoObl pa3aesieHus cMece https://m.edsoo.ru/ffod26ca

5 [Tpaktuueckas padorta Ne 2 «Pa3ienenue cMeceli (Ha mpuMepe bubmmoreka [IOK
OUYMCTKHU IMOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8

6 ATOMBI U MOJIEKYJIbI bubmioreia LIOK
https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUYECKHUX JIEMEHTOB bubmorexa [JOK
https://m.edsoo.ru/ff0d2be8

8 [IpocTbie u cioXHBIEC BElllECTBA bubmiorexa IOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUEHUE butamorexa LIOK
https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYECKasi hopMyJia. bubmumoreka [IOK
BajieHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAS bubmmorexa [{OK
macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J11 XUMUYECKOI'0 3JIEMEHTa B COEIMHEHUH bubmmorexa [JOK
https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. MonsgpHas macca E’[I:S;/I;I;T:gso?gﬁf 0d5230

14 dusznyueckre 1 XUMUIECKHUE SBJICHUS. XUMUYECKast PEaKIIHs bubmiorexa [JOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycioBHs IPOTEKAHUS XUMUYECKUX PEaKIU bubmorexa [JOK
https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHHS MaCChl BEIMIECTB. XUMHUECKIE YPABHCHHUS bubmorexa [IOK
https://m.edsoo.ru/ff0d3b88

17 Brrunucnenus KOJII/I‘lef)TBa, MAacChl BEIIECTBA 10 YPABHEHUSIM bubmumoreka [IOK
XUMUYECKUX PEaKIUM https://m.edsoo.ru/ff0d5708

18 Krnaccudukanus XuMU4ecKUuX peakiiuii (COeIMHEHUS, PA3JI0KECHUS, bubmmorexa [{OK
3aMeIICHUsI, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIi-3HIMKI0NeAnCT. O600IIeHne 1 bu6mmoreka [TOK

CHUCTEMAaTU3aluA 3HAHUHU

https://m.edsoo.ru/ff0d40c4
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20 KonTponbhas padota Nel o teme «BemiectBa u XuMuyeckue bu6mmotexa LIOK
peaKkuumn» https://m.edsoo.ru/ff0d4290

91 Bo3nyx — cmeck razoB. CocraB Bo3nyxa. Kucinopon — aneMeHT u bu6morexa [IOK
npocToe BeniectBo. O30H https://m.edsoo.ru/ff0d448e

99 dusznyueckre U XUMUYECKAE CBOMCTBA KMCIOpoa (peakiuu bubmmorexa [{OK
okucieHus, ropenue). [loustre 06 okcugax https://m.edsoo.ru/ff0d4614

93 CriocoObl oJTy4eHHs] KUCIIOpoia B J1a0OPaTOPUH U bu6moTteka [JOK
MPOMBILLIEHHOCTH. [IpuMeHenune kuciopoaa https://m.edsoo.ru/ff0d497a

24 TennoBoii 3¢ exkT XMMHUUECKOH peaklnu, TOHATHE O bu6moteka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUHM, K30~ U SHIOTEPMHUYECKUX PEAKIUAX https://m.edsoo.ru/ff0d4790

95 TommmBo (Hed Tk, yroyib U MeTaH). 3arpsi3HEHNE BO3AYyXa, CIOCOOBI bubmmorexa [IOK
€ro NnpeaoTBpalleHUs https://m.edsoo.ru/ff0d4c4a

26 [Tpaktuueckas padora Ne 3 mo Teme «Ilonyuenue u cobupanue bu6motexa [IOK
KHUCIIOpOJIa, U3YYEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bopopon — sneMmeHT 1 mpocToe BelecTBo. HaxoxieHue B mpupo/ie bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

28 du3nyecKkre 1 XMMUYECKUe CBOMCcTBa Bogopoaa. [Ipumenenne bubmmorexa [{OK
BOAOpOJIa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTEe 0 KUCTOTAX U COMAX Brbmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI oTy4eHHst BOIOPO/Ia B JIAOOpaTOPHU Egg:;lr?:g:o?z;; 0d4ddo

31 [Tpaktuueckas padora Ne 4 o Teme «Ilonyuenue u cobupanue bu6motexa [IOK
BOJIOPOIa, U3YYEHHUE €ro CBOMCTBY» https://m.edsoo.ru/ff0d4f42
32 Moutsipabiil 006EM ra3oB. 3akoH ABOTraapo E’[I;Is:/ljr?\fg:o?g}:f 0d5426

33 Boruncnennst 06b€Ma, KOIMYECTBA BEIIECTBA ra3a MO ero N3BECTHOMY bu6mmoreka [TOK
KOJINYECTBY BELIECTBA U 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnennst 00bEMOB Ta30B 110 YPaBHEHHIO PEaKIIMU HA OCHOBE bu6moreka [JOK
3aKoHa O0BEMHBIX OTHOIIIEHHH ra30B https://m.edso0.ru/ff0d5708

35 dusnueckre 1 XUMUIECKUE CBOWCTBA BOJIBI Bu6mmorexa [IOK

https://m.edsoo.ru/ff0d587a
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bu6moreka IIOK

36 CocraB ocHoBauwmii. [ToHsiTHEe 00 MHAMKATOPAX httos://m.edsoo.ru/f0d5e2
37 Bopna kak pactBopuTens. HachlllieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI. bu6moteka [IOK
MaccoBas 105151 BelllecTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
38 [Ipaktuueckast pabora Ne 5 mo Teme «IIpurotoBiieHrne pacTBOPOB C bubmmorexa [{OK
ONpeaenéHHON MacCOBOM 10JIEH PACTBOPEHHOIO BELIECTBAY https://m.edsoo.ru/ff0d5eba
39 KonTponsHas pabora Ne2 o teme «Kuciaopon. Bomopoa. Boma» E’[Itdgglljrf:g:ogzﬁfo 46342
40 Oxcuapl: cocTaB, KJacCU(pUKaALUsA, HOMEHKJIATypa Brbmorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [TonyyeHue U XMMHYECKHE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U bu6moteka [IOK
aM(OTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuA: cOCTaB, KiaccupuKalus, HOMEHKJIATypa bubmorexa TOK
https://m.edsoo.ru/ff0d67ca
43 [Tomyyenue u XuMHU4YeCKHE CBOMCTBA OCHOBaHUMI bubmoreia LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccupukanus, HOMEHKIIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u XUMHYECKUE CBOMCTBA KUCIOT brbmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 COJIVI/I (cpenHue): HOMEHKIIATypa, COCOOBI MOTYyUEHHU s, XUMHUYECKUE bubmmoreka [IOK
CBOICTBa https://m.edsoo.ru/00ad9474
47 [IpaxTueckast padota Ne 6. Perienne skcrepuMeHTaIbHbIX 3a4a4 10 bubmotexa IIOK
Teme «OCHOBHBIE KJIACChl HEOPIaHUYECKUX COEITUHEHUI https://m.edsoo.ru/00ad9b7c
48 'enernueckas cBsi3b MEX/1y KlacCaMU HEOPraHUYECKUX COSINHEHUN bubmiorexa [OK
https://m.edsoo.ru/00ad9a50
49 O060011IeHrE U CUCTEMATH3AINAS 3HAHUI ng;;?:gjogzlfé 0ad9ch?
50 KontponeHas pabora Ne3 o reme "OCHOBHBIE KJIACChI bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHNN" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KIacCH(PUKAIINN XUMHYECKIX dJIEMEHTOB. bu6morexa [IOK

ITonsTHE O rpymnmnax CXoAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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52 [Tepuognueckuii 3akoH u [lepuoanueckas cucremMa XMUMHAYECKUX bubmmorexa [IOK
anemenToB [. 1. MenneneeBa https://m.edsoo.ru/00ada52c

53 [Teproapl, rpyIIIbL, MOATPYIIIBI buomorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenne atroMoB. CocTaB aTOMHBIX saep. M3oTomnsl E;ISSJI/P/I;T:;(SO(])_IE}; 0ada34?

55 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB bubmmoreka [IOK
Ilepnonnueckoit cucremsl . 1. Menneneesa https://m.edsoo.ru/00ada6bc

56 XapakTepucTUKa XUMHUYECKOT0 AJIEMEHTA 10 €ro MOJIOKEHHUIO B bu6moTteka [JOK
[Tepuoguueckoii cucreme [{. 1. Menneneena https://m.edsoo.ru/00ada824

57 3nauenue [leproguueckoro 3aKoHa JJis pa3BUTHS HAYKU U TTPAKTHKH. bu6moteka [IOK
. . MenneneeB — y4€HbIH, meAaror U rpak1aHuH https://m.edsoo.ru/00ada96e

58 Pe3epBHblii ypok. O0001IEHNE U cUCTEMaTH3aluUsl 3HaHUH / bu6motexa LIOK
Bcepoccuiickas npoBepouHas paborta https://m.edsoo.ru/00adb33c

59 Kontponbnas padora Ned4 mo teme «CtpoeHue atroma. XuMHUUECKas bu6moteka [IOK
cBs13b» / Beepoccuiickast mpoBepodHas padbora https://m.edsoo.ru/00adb486

60 DNEeKTPOOTPULIATEILHOCTh AaTOMOB XMMHUECKUX 3JIEMEHTOB bubmiorexa LIOK
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK
61 Hontast ximireckas ceash https://m.edsog ru/00adac34

62 KoBaneHnrtHas nossipHasi XuMudeckasi CBsI3b brbmmorexa LIOK
https://m.edsoo.ru/00adaab8

63 KoBaneHntHas HenosnsipHasi XuMU4ecKasi CBSI3b Bubmuorexa LIOK
https://m.edsoo.ru/00adaab8

bubmumoreka [IOK
o4 CTetet oKkncieHts https://m.edsog ru/00adae28

65 OKHCIUTENBbHO-BOCCTAHOBUTEINbHbBIE PEAKIIUU Bubmorexa [OK
https://m.edsoo.ru/00adb076

66 OKHCIUTENN U BOCCTAHOBUTEINN Bu6mmorexa [IOK
https://m.eds00.ru/00adb076

67 PesepBHbIii ypok. O6001IeHNE U cUcTeMaTH3aIUs 3HAHUH 110 TeMe bu6morexa [IOK

«CTtpoeHue atoma. XuMUYECKast CBS3b

https://m.edsoo.ru/00ad9ch?2
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. . bu6mmoreka [JOK
68 PesepBHbIii ypok. O000IIEHNE 1 CHCTEMAaTH3AIUs 3HAHUN 1 httos://m.edsoo.ru/fOd61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 4
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
i Tema ypoxa Beero | KoHTPOabHBIE | TIpakTuueckue 00pasoBaTe/bHbIe
padoThI padoThI
pecypchl
1 [Tepuonnueckuii 3axoH. [leprpoanueckas cucreMa XUMHUYECKUX 1 bu6motexa [IOK
anemenToB J[. 1. MenneneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB XUMHYECKUX AJIEMEHTOB 1 bubmmorexa [IOK
MIEPBBIX TPEX MEPUOIOB https://m.edso00.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHMUYECKUX BEIIECTB 1 Bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2
4 Buapl XMuMHUUY€ECKOM CBSI3U U TUIIBI KPUCTAIIMYECKUX PEIIETOK 1 bubmmorexa [JOK
https://m.edsoo.ru/00adbac6
5 Kontponbhas padora Nel mo teme «IloBTOpenue u yriyonenue 1 1
3HaHUW OCHOBHBIX pa3JIeNIoB Kypca 8 Kiiacca»
6 Knaccudukanus XaMU4eCKUX PEaKIfil 0 pa3InYHbIM MPU3HAKAM 1 Bu6mmorexa [IOK
https://m.edsoo.ru/00adbch0
7 ITonsTe 0 ckopoCcTH XUMHUYECKOU peakuuu. ITonstue o 1 bubmotexa IIOK
FOMOT'€HHBIX U I'€TE€POr€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
[TonsTre 0 XxuMuU4YecKoM paBHOBecHHU. DAKTOPBI, BIUSIOLIME HA
8 CKOPOCTbh XUMUYECKOH pPeaKuy U MOJIOKEHUE XUMHUYECKOTO 1 Bubmmorexa [JOK
https://m.edsoo.ru/00adc28c
paBHOBeCUS
9 OKHUCIUTETHbHO-BOCCTAHOBUTEIILHBIC PEAKITUN 1 bubmorexa [JOK
https://m.edsoo.ru/00adcade
10 Teopus reKTpoTUTHYECKON Arcconnanii. CHIbHBIE U clladbie 1 bubmmorexa [{OK
AIEKTPOJIUTHI https://m.edso00.ru/00adcd68
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bu6moreka IIOK

1 Hortiibie ypapHeiis peaxiuit https://m.edsoo.ru/00add448

12 XUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE bubmmoreka [IOK
MIPEICTABJIICHUI 00 3JIEKTPOJIMTHY €CKOW AU CCOLIMAITTT https://m.edsoo.ru/00add5d8

13 XUMHUUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHHUI 00 bubmmorexa [{OK
ANEKTPOIUTHYECKON U CCOLHAIIUN https://m.edso00.ru/00add8b2

14 [Tonsatue o rugposuse conei bubmrorexa [JOK
https://m.edsoo.ru/00add9d4

. bu6moTteka [JOK
15 O0001IeHnEe U CUCTEMATU3aAs 3SHAHUI httos://m.e dsoIO_Fru 100addd12

16 [Tpaktuueckas pabota Ne 1. «Pemenue skcriepuMeHTaIbHBIX bu6moteka [IOK
3agau» https://m.edsoo.ru/00addbfa

17 KontponbsHas pabora Ne2 o reme «DJIEKTpOIUTHYECKAS bu6muotexa LIOK
qucconuanus. XuMU4ecKue peakliuyi B pacTBOpax» https://m.edsoo.ru/00addecQ

18 OO01mas XxapakTeprucTUKa rajloreHoB. XMMHUYECKHEe CBOWMCTBA Ha bu6motexa [IOK
IIpUMeEpE XJ1opa https://m.edsoo.ru/00addfe2

19 Xnoposonopoa. ConsiHast KHCTIOTa, XMMUYECKHE CBOMCTBA, bu6moreka [JOK
MOJIyYEHUE, IPUMEHEHNE https://m.edsoo.ru/00ade104

20 [Tpaxktuueckas pabota Ne 2 o teme «Ilonydenue consHon bu6moteka [IOK
KHCIIOTBI, U3y4EHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348

21 BeruucieHus 1o ypaBHEHUAM XUMUYECKUX PEAKLUH, €CIIN OJMH U3 bubmoreka [IOK
peareHToB JaH B U30bITKE https://m.edsoo.ru/00ade488
22 OO6m1ast XxapakTepucThKa 351eMeHTOB VI A-Tpyniibl ngﬁ;ﬁ;ggﬁ Oade6aa

93 Annotponsbsle Moaudukanuu cepbl. Haxoxnenue cepsl u €€ bu6motexa LIOK
COEIMHEHU B Mpupojie. XUMHUECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBoaopof, cTpoeHne, GU3nYecKkne 1 XMMUYECKUEe CBOICTBA Bubmnorexa LIOK
https://m.edsoo.ru/00ade802

o5 Oxcuapl cepbl. CepHas KuciaoTa, GU3NIECKIEe U XUMHUECKHEe bu6morexa [IOK
CBOMCTBa, IPUMEHEHHE https://m.edsoo.ru/00adea28

26 XUMHUYECKHE PEAKIINH, JIEKAIINE B OCHOBE MPOMBIIIIEHHOT O bubmmoreka [{OK

croco0a MoJyueHus! CepHOM KUCIOThl. XMMHUECKOe 3arpsa3HeHHe

https://m.edsoo.ru/00adec8a
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OKpY’KAIOIIEH Cpelibl COCAUHEHUSIMU CEPbI

27 Brruncnenrue MmaccoBoii 1071 BBIX0/1a TPOAYKTA pEaKIUU Bubmmorexa [JOK
https://m.edsoo.ru/00adec8a

28 OO6mast xapakTepucTiKa 3JeMeHTOB V A-Tpynibl. A30T, bubmmorexa [{OK
pacrpocTpaHeHHe B pUpojie, PU3NIECKue 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adeeat

29 AmMuak, ero Gpu3n4YecKkne U XMMHUYECKHUE CBOMCTBA, TOIYYCHUE U bu6morexa [IOK
IIPUMECHEHUE https://m.edsoo.ru/00adf004

30 [Tpaxktuueckas pabota Ne 3 mo teme «Ilonyduenne ammuaxa, bu6moteka [IOK
W3YUYEHHUE ErO CBOWCTBY» https://m.edso00.ru/00adf180

31 A3OTHast KUCIOTa, €€ PU3NYECKue 1 XUMUYECKHE CBOIICTBA bubmiorexa LIOK
https://m.edso0.ru/00adf306

Hcnonbp3oBaHUE HUTPATOB U COJIEH aMMOHUS B KaUE€CTBE

32 MUHEpaJIbHBIX YA00pEeHUH. XUMHUUECKOE 3arps3HEeHHE Bubnuorexa LTOK
OKpYKIOWIEHH CPEB! COSTMHEHILAMI 230Ta https://m.edsoo.ru/00adf518

33 ®ochop. Oxeun pochopa (V) u pochopuas kucnora, Gu3nIecKue bu6moteka [IOK
Y XMMUYECKHE CBOWCTBA, MTOJTYYECHHUE https://m.edsoo.ru/00adf68a

34 Hcnonb3oBanue hochaToB B KauecTBE MHHEPAJIBHBIX YI00pEHUH. bubmmorexa [{OK
3arpsi3HeHue NpUPOIHON cpeasl hochaTamu https://m.edsoo.ru/00adfc20

35 Yrnepoa, pacnpocTpaHeHHe B IpUpojIe, GU3NUECKUE U XUMUYECKUE bu6moTteka [JOK
CBOICTBA https://m.edsoo.ru/00adfd9c

36 Oxkcuapl yriaepona, ux Gpu3ndeckue 1 XMMU4ecKre CBOMCTBA. bu6moteka [IOK
DKosoruueckue mpooIeMbl, CBA3aHHBIE C OKCHIOM yrieposaa (1V) https://m.edsoo.ru/00adfebe

" bu6moteka [IOK
37 YTOMbHAS KHCIIOTA i &€ cortit https://m.edsog ru/00ae006¢

38 [TpaxkTnueckas padota Ne 4 no teme "[lonydyeHue yriekuciaoro bu6muotexa LIOK
ra3za. KauectBennas peakuust Ha kapooHaT-1MoH" https://m.edsoo.ru/00ae027e

39 [TepBoHaYaIbHBIE MTOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O bu6motexa [IOK
COCIMHEHUSX YTJiepo/ia https://m.edsoo.ru/00ae054e

. bubmmorexa [{OK
40 Kpentitit it ero coeaHes https://m.edsog ru/00ae080a

41 [TpakTuueckas pabota Ne 5. Perienne sxcrepuMeHTaIbHBIX 33724 bubmoreka [IOK

no TeMe «BakHelIne HeMeTalIbl U UX COCIUHCHUA»

https://m.edso0.ru/00ae0bf2
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KonTponbaas pabora Ne3 mo teme «BaxHeiie HeMeTalIbl U UX

bu6moreka [IOK

42
COEIMHEHUSD) https://m.edsoo.ru/00ae0el8
OO011ast XapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METaJLIOB.
43 MeTtamdeckas CBs3b U METAJUIMYECKask KpUCTaIMUeCKast bubmiorexa [JOK
pemérka. duznueckue CBONCTBA METAIIIOB hitps://m.eds00.r/00ael03e
44 XUMHUYECKHE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUYECKHUM st bubmmorexa [{OK
HaIpsHKEHU MEeTalioB https://m.edsoo.ru/00ae1156
OO6mmue crocoOb! momydeHus MeraioB. CruiaBel. Beraucienus mo
45 YpaBHEHHSIM XUMUYECKUX PEAKIIN, €CJIU OJIUH U3 PearcHTOB bubmorexa IIOK
https://m.edsoo.ru/00ae1156
COJIEPKUT MPUMECH
46 [ToHATHE O KOPPO3UHU METAIIOB Bubmiorexa [OK
https://m.edsoo.ru/00ae1278
bubmumoreka [IOK
47 [lenortrbre meTabt https://m.edsog ru/00ae14b2
48 OKCHUAbl U THAPOKCHUIBI HATPUS U KaUs bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 IlerouyHO3eMeNbHBIC METAJUTBI — KaJbIIUH U MarHUH bubmotexa LHOK
https://m.edsoo.ru/00ael5e8
50 Baxkueiimue coenuHeHns KaabIllusg bubmiorexa TIOK
https://m.edsoo.ru/00ael5e8
51 O06o00I1IeHNEe ¥ CUCTEMAaTH3allisl 3HAHUH
N " bubmmoreka [JOK
52 JKécTkoCTh BOJBI M CITOCOOBI €€ yCTpaHEHUs httos://m.e dsogru 100261886
53 [Ipaktuueckas pabota Ne 6 mo Teme "KECTKOCTH BOIBI U METOJIBI €& bubmmorexa [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmumoreka [IOK
>4 AiomHiHi https://m.edsog ru/00aelc64
55 AMdoTepHbIC CBOMCTBA OKCHIA M THIPOKCHIA ng;;;fgfogzlfé 0aelcha
bubmmorexa [{OK
% Keneso https://m.edso? ru/00ae1d86
S7 Oxcuibl, TuapoKcH bl U conu xenesa (1) u sxenesa (111) bu6moTteka [JOK
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58 O0001IeHNE U cUCTEMATH3aUs 3HAHUI 1
59 [Ipaktuueckast pabota Ne 7. Penienue sKcriepuMeHTaIBHBIX 337024 1 bubmmorexa [{OK
1o TeMe «BakHelme MeTauibl 1 UX COSAMHEHUS» https://m.edsoo.ru/00ae3de8
Brrancnenus no ypaBHeHHSIM XUMHUYECKUX PEaKIIHii, eCi OJIUH U3
60 peareHTOoB JJaH B U30BITKE MIJIH COJICPIKUT MPUMECH. BeIuucieHus 1 bubmmorexa [JOK
. https://m.edso0.ru/00ae1750
MacCCOBOH JIOJIM BBIXO/a MTPOJYKTA PEAKIIUU
61 O06o01mIeHre U CUCTEeMaTH3allHsI 3HAHUIA 1
62 KontponbeHas pabora Ned o teme «BaxxkHelne MeTasuibl U UX 1
COCIMHEHUSDY
63 BemectBa 1 MaTtepuaibsl B IOBCETHEBHOMN KU3HU YEJIOBEKA 1 bubmorexa LHOK
https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl 1 bubmiorexa [JOK
https://m.edsoo.ru/00ae4270
65 Posib XuMuUHM B pEIICHUH 3KOJIOTHUECKHX MTpo0ieM 1 Bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270
. . bubmmorexa [{OK
66 PesepBHbIii ypok. O000mIeHNEe U CHCTEMATH3AINS 3HAHUI 1 https://m.edsolj ru/00ae0d0a
67 Pe3epBHbIii ypok. O0001IeHNE U cUCTeMaTH3aUsl 3HaHUH 1 EE:S;;;T:;(:O?:ZE 0adb33c
68 PesepBHbIii ypok. O6001IeHNE U CHCTEMAaTH3AIMS 3HAHUN 1 Eﬁgg;;fg:ogzgoa d9cb2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOI INPOT'PAMMBbBI

8 KNIACC
Kon . .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOIM
HPOBEPHEMOTO NMporpaMMbl OCHOBHOT'0 0011ero o0pa3oBaHust
pe3yabTara
1 ITo Teme: «IlepBOHaYanbHBIC XUMUYECKHUE ITOHATUS
pPACKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHI: aTOM, MOJEKYJIa, XUMUYECKHUM
JJIEMEHT, TMPOCTOE BEILECTBO, CJIOXKHOE BEILIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAsl aTOMHAas M MOJEKyJsIpHas Macca,
11 KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAas Macca, MaccoBass [J0JI1 XHMHYECKOIo
' 3JIEMEHTa B COEIMHEHUH, MOJSAPHBIA 00BEM, XUMHUYECKas peakuus, Kilaccupukaus
pEaKIUil: peaKiuy COCIUHEHUS, PeaKLUU Pa3JIOKEHUS, PEAKLIMY 3aMEILEHN S, peaKLUU
oOMeHa, 9K30- M SHAOTEPMHUECKUE PEAKINH, TEIIoBoH 3¢ (eKT peakiuu, pacTsop,
MaccoBas J0Jis BellecTBa (IPOLEHTHAsI KOHLIEHTpaLUs) B pacTBOPE
12 WIIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX IOHSATHH M IPUMEHATH 3TU
' HOHATUS IIPU OMMCAHUU BELIECTB U UX MPEBPAILEHUIN
13 UCIIOJIb30BaTh XMUMHMYECKYI0 CHMBOJIMKY JJII COCTaBJIEHUS (OPMYJT BEIIECTB H
' YPaBHEHUN XUMUYECKUX PEaKIIHil
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo
1.5 OIpENENATh BAJIEHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COEMHEHUAX
16 KJIaccU(UIMPOBATh XMMHUYECKHE peakUuu (10 YUCIy M COCTAaBy YYacTBYIOIIUX B
' peaKLuy BEIeCTB, 0 TeIIOBOMY 3P deKTy)
1.7 BBIUNCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB
1.8 BBIUHCIIATH MAaCCOBYIO JIOJII0O XMMHUECKOI'0 3JIEMEHTA 110 (hOpMYyJie COeTUHEHUS,
1.9 BBIUHCIIATH MAaCCOBYIO JIOJIIO BEILECTBA B paCTBOPE
110 IPUMEHATh E€CTECTBCHHOHAYYHbIE METO/ABI IMO3HAHWS — HAOMIOJEeHHe, H3MEpeHHe,
' MOJIEIMPOBAHME, IKCIIEPUMEHT (peajibHbII U MBICIICHHBIN)
2 ITo Teme: «BaxHelmme npeacTaBUTENN HEOPTaHUUECKUX BEIECTBY»
21 pacKkpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX MOHSTUN: OKCHJ, KHCIOTa, OCHOBAaHHE,
' COJIb
25 OIpeneNsaTh MPUHAAISKHOCTh BEIIECTB K OMpeaelNEHHOMY KJacCy COEIUHEHHH Mo
' hopmynam
2.3 KJIacCU (PUIIMPOBATH HEOPraHNYECKHUEe BElIeCTBa
24 XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XMMMUECKHE CBONMCTBA BELIECTB Pa3IMYHBIX




KJ1aCCOB, MMOATBCPIKAAsL OIIMCAaHUC IMpuMEpamMu MOJICKYJIAPHBIX ypaBHCHI/II\/'I

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKquI

2.5

IIPOrHOo3UpoOBaTh CBOIMCTBA BEIIECTB B 3aBHCHMOCTH OT HX KadeCTBEHHOI'O cocCTaBa,

BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX IPEBPALICHUN B PA3JIMYHBIX YCIOBHUSIX

2.6

CIIeZIOBaTh TMpaBWJIaM TIOJNB30BAHMS XHMHUYECKOM TMOCynoi u 1abopaTOpHBIM
o0opynoBaHUEM, a TAaK)Ke MpaBUIaM OOpPAIIEHHS C BEHIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU T10 BBIITOJHEHHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO IMOTYy4EHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA W KHUCIOPOAA), MPUTOTOBJICHUIO
pacTBOPOB C OMPENETIEHHON MacCOBOM JTOJIEH paCTBOPEHHOTO BENIECTBA, TNTAHUPOBATH
U TMPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI TIO PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U

KUCIIOT € IIOMOIIBIO HHAMKATOPOB (JakMyc, peHondranernH, METUIOPAHK U IPyTHE)

2.7

IPOBOJAUTH PACUYETHI IO YPABHEHUIO XUMUYECKOM peakluu

IIo Teme: «llepmonmueckuii 3akoH u IlepuonmMueckass cucreMa XUMHUYECKHX
snementoB JI. WM. MenneneeBa. CtpoeHue aromMoB. XuUMHUYECKas CBS3b.

OKMCIIUTENBHO-BOCCTAHOBUTEIILHBIC peaKmum»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKHUX IMOHSTUH: SIpPO aTOMAa, 3JIEKTPOHHBIN
CIIOM aTtoma, aTomMHas OpOUTalb, paguyCc aToMa, XUMUYECKass CBsI3b, MOJSpHAs U
HEIOJsIpHasl KOBAJICHTHAsl CBS3b, JJIEKTPOOTPULATEIBHOCTh, HOHHAs CBSA3b, HOH,

KaTHuOH, aHHOH, CTCIICHb OKUCIICHUA

3.2

KJIaCCI/Iq)I/II_[I/IpOBaTb XUMHYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy [lepuomuueckoit cucTeMsl
XMMHMUYECKUX 3JIEMEHTOB: pa3jMyaTh INOHSTUS «IJaBHas noarpymma (Arpymnma)» u

«mob6oyHas noarpymnmna (brpymnma)y, «Mmaasie» U «00IbIINe) TePHOIBI

3.4

packpeiBaTh cMbica llepuonnueckoro 3akoHa J[.M. MeHneneeBa: IEMOHCTPHUPOBATH
MIOHUMAHUE MEPHUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX

nosioxkenus B Ilepuoaudeckont cucreme

3.5

COOTHOCHTH 00O3HA4YEHUs, KOTOphIe UMEIOTCsl B Tabmuie «[lepuonnueckas cucrema
xuMuueckux osnemeHToB J[.M. MenneneeBay C YHUCIOBBIMH XapaKTEPUCTHKAMH
CTPOEHHUSI aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB W 3apsij sapa, 0O0IIee YHCIIO

3JIEKTPOHOB U PACHPEAEICHUE UX 10 AJIEKTPOHHBIM CIIOSIM)

3.6

ONpeAcCIAThL CTCIICHD OKHUCJICHHA 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUAX

3.7

ONpEeAENsATh BUJ XMUMHYECKOM CBS3M (KOBaJleHTHas W HMOHHAs) B HEOPraHUYECKUX

COCIHMHCHUAX

9 KVIACC

Kon

HpOBGpﬂEMbIe NpeAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM 06p330BaTeJILHOﬁ




NpoBepPsieMOro NMporpaMMbl OCHOBHOT0 0011Iero 00pa3oBaHus
pe3yJibTara
1 ITo Teme: «BemecTBo 1 XuMUYECKast peaKkIus»
pacKkpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX TMOHSTUWA: PacTBOp, SJIEKTPOJUTHI,
HEAJICKTPOJIMTHI, DJEKTPOIMTUYECKAs AHUCCOIMANNs, PEaKIHUH HOHHOTO0 OOMEHa,
KaTaau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMBIC pEaKIn,
1.1 OKHUCJIMTEJIbHOBOCCTAHOBUTEIbHBIE  PEAKIIMH,  OKHCIUTENIh,  BOCCTAHOBUTEID,
OKHCIIGHUE W BOCCTaHOBJICHHE, aJUIOTPONUs, aMpOTEPHOCTh, XUMHYECKas CBS3b
(koBajieHTHAsi, WOHHAs, MeETAJUIMYecKas), KpUCTaJUIMueckass pemeéTKa, CIUIABHI,
CKOPOCTb XUMHUUYECKON peakinu
12 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHMUYECKHX MOHSTHI U NMPUMEHSATH ITH
' MOHSTHSI TIPY ONMUCAHUU BEIIECTB U UX MPEBPAILEHUN
13 COCTaBJIAATh YPABHEHHUS AJIEKTPOJIUTAYECKON JUCCOUUALMU KUCIIOT, IEJI0YEH U CONEM,
' MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMI HOHHOTO OOMeHa
14 pacKphIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM
' COCTaBJICHMSI FJIEKTPOHHOI 0 OajlaHca 3TUX peakLuit
15 MIPOBOAUTH PACUYETHI MO0 YPABHEHUIO XUMUYECKON pEaKIuu
2 ITo TemaMm: «HemeTanibl 1 X coenUHEHUSI» U « MeTalIbl U UX COEIUHEHUA
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHelNUupHUUEecKHe XWMHUYECKHe CBOICTBa
2.1 MPOCTBIX U CJIOKHBIX BEIIECTB, MOJTBEPXKAAsi OMMCAHUE TPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUi
95 COCTaBJISITh YPABHEHMS pEAKIUM, MOATBEPXKAAIOIIUX CYIIECTBOBAHUE T'€HETHYECKOU
' CBSI3U MEXK]1Y BEIIECTBAMH PA3JIMYHBIX KJIACCOB
23 MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOXKHOCTHU
' NPOTEKAHUS XUMHUECKUX NPEBPALEHUIN B PA3JIMYHBIX YCIOBUSIX
ClIeOBaTh TMpaBWJaM TOJB30BAHHMS XHMHUYECKOW TMOCYyIOM U JabopaTOpHBIM
24 o0opynoBaHUEM, a TaK)Ke MpaBUIaM OOpaIIEHHs C BEUIECTBAMH B COOTBETCTBHH C
' UHCTPYKIUSMH T10 BBITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOIYYECHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKA U YTJIEKHCIIOr0 rasa)
IPOBOJUThH PEAKLUHU, MOATBEPKAAIOIINE KaUeCTBEHHbIM COCTAB Pa3IMUYHbIX BEIIECTB:
. pacno3HaBaTh ONBITHBIM NYTEM XJIOpHI-, OpomMuj, Woaua, KapOoHart, ¢ocdar,
' CHJIMKAT, CyJb(aT, THIPOKCUINOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYE€HHBIX METAJIJIOB,
MPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB
3 [To Teme: «XuMUs U OKpYXKarIIas cpeaar
31 pPacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux noHstui: IIJIK BemecrBa; xopposus
' METaJJIOB
39 MPUMEHATh OCHOBHBIE OMEPAIIMU MBICIUTEIbHON AESTENTbHOCTH — aHAJIU3 U CUHTE3,

CpaBHCHUC, O606H.[€HI/IC, CUCTEMATU3allNI0, BBIABJICHUC MNPUYUHHO-CICACTBCHHBIX




CBsI3eH — i HU3Yy4YCHUSA CBOMCTB BCHICCTB nu XHUMHYCCKHUX peaKHHﬁ;
€CTCCTBCHHOHAYYHBIC MECTOJBI IIO3HAaHHUA - H8.6J'IIOI[€HI/I€, HU3MEPCHUC,

MOJIETUPOBAHHE, SKCIIEPUMEHT (peaibHBIA U MBICJICHHBIN )

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KIIACC

Kon

IIpoBepsieMblii JJ1eMEHT COEePKAHUS

1

HCpBOHa‘IaHBHBIC XUMHUYCCKUEC ITOHATUA

11

[Ipenmer xumuun. Posib xuMuu B Ku3HU YenoBeka. XUMUsA B cuctemMe Hayk. Tena u BemecTsa.

®usnueckre CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE BEIIECTB

1.2

ITonsiTie 0 MeTogaxX MO3HAHUS B XMMHUM. YHCThIE BEIIECTBA U CMECH. Crioco0bI pasaciICHUA

cMmecel

1.3

ATOMBI 1 MOJICKYJIBI. Xumnueckue 3jieMeHThl. CHMBOJIBI XMMHYECKHX YJICMEHTOB. HpOCTLIe nu

CJIOXXHBIC BCIICCTBA. ATOMHO'MOJ'IeKyJ'IHpHOG YUCHUC

1.4

Xumnueckast opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcUTenbHash aTroMHas macca. OTHOCHUTENbHAs MOJIEKYJIsipHas Macca.

MaccoBas J0JI1 XUMHYCCKOI'O 3JIEMECHTA B COCAMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MonspHass Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U YHUCIIA

CTPYKTYPHBIX €IMHUI BelecTBa. Pacyérsl mo hopMynaM XHMHUECKUX COSTUHEHHMA

1.6

dusnyeckue M XUMHUYECKUE SBICHMs. XUMUYEcKas peakuus M €€ NpHU3HAKU. 3aKOH
COXpPaHEHHS MaccChl BEIIECTB. XUMHUUecKUe ypaBHeHMs. Knaccuukanns XuMuyeckux peakiui

(coenmHeHus, pa3I0KEHUs, 3aMelIeHHs], 0OMeHa)

1.7

XUMHYECKUH HKCHEPUMEHT: 3HAaKOMCTBO C XMMMUYECKOH IMOCYyJ0i, ¢ NpaBwiamMu paboThl B
nabopaTopuu M INpuéMamMu oOOpalieHHs ¢ JabOpaTOpHBIM O0OpYyIOBaHUEM, H3YUEHHE U
onucaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHUMYECKUX BELIECTB, HaOII0/EHUE
¢u3nueckux (IUIaBJIEHME BOCKA, TasHHE JbJa, pacTUpaHHE caxapa B CTyNKe, KHUIIEHHE U
KOHJICHCAIlUsI BOJABI) MU XUMHYECKHUX (TOpEHHE CBEYM, MPOKAJIMBAHUE METHOH IPOBOJIOKH,
B3aMMOJICHCTBME MeJla C KHCJIOTOM) SIBJICHWM, HAOMIOJAEHHWEe M OMNHCAaHUE IPU3HAKOB
MIPOTEKaHUsI XUMUYECKUX peakluil (pa3jiokeHne caxapa, B3aUMOJIEHCTBUE CEPHON KUCIIOTHI C
xjopuaom Oapus, pasnoxenue ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE
xene3a ¢ pactBopoM coiu menu(ll), mzyuenue crnocoOOB pasneneHus cMecei (C MOMOIIBIO
MarHuTa, (QWIbTPOBaHME, BBINApPUBAaHUE, AUCTHIULALKSA, XpomaTorpadus), MpOBEIEHHE
OYHMCTKA TOBAPEHHOH COJM, HAONIOJAEHWE M ONHCAHWE pPE3yJbTaTOB IPOBEACHUS OIBITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHHsS  Macchl,  CO3JaHUE  MOJAENeH  MOJIeKyl

(1mapocTep)KHEBBIX)

Baxnelimme npe1cTaBUTEIM HEOPraHUIECKUX BEILIECTB




2.1

Bo3znyx — cmech raszoB. CoctaB Bosayxa. Kucimopom — »leMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucnopoaa B mpupoje, Gu3nueckue 1 XUMHIECKHUEe CBOMCTBA (PEAKIIMU TOPEHHUS).
Oxcuapl. [Ipumenenune kuciopoga. CrnocoObl MONMy4eHHMs] KHUCIOpOAa B JabopaTopuu U
npomblnuieHHOCTH. KpyroBopot kuciaopona B npupozge. O30H — auioTporiHas MoAU(pUKaAIUL

KHCII0pO/ia

2.2

TennoBoit  3¢dekr xXuMHUECKON peakuuH, TEepPMOXUMHUYECKHE YpaBHEHHUS, D5K30- H
SHAOTEPMUYECKHE DPEAaKIHMH. TOIIMBO: Yrojlb W METaH. 3arps3HEHUE BO3IyXd, YCHIICHHE

MapHUKOBOTO 3P QeKTa, pa3pymnieHue 030HOBOTO CIIOS

2.3

BO}IOpO)I — JJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOOOPOJa B IIPHUPOAC, (bI/I?;I/I‘IeCKI/Ie u

XUMHNYCCKHEC CBOﬁCTBa, MMPpUMCHCHHC, CITOCOOBI MMOJIYyUCHHH. Kwcnorer u conn

2.4

MoutsipHbIii 00BEM Ta30B. Pacu€Thl 10 XUMHYECKUM ypaBHEHHSIM

2.5

®usnueckne cBoMCcTBa BOAbL. Boma kak pacrBoputens. PactBopel. Hacelmennsie u
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpUMOCTH BewECcTB B Bojxe. MaccoBas [0y BELIECTBA B
pacTBope. XuMHuecKue cBoiictBa Boabl. OcHOBaHMs. Poib pacTBOpPOB B MPUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boapl B Ipupoze. 3arpsisHeHue NpUpoAHbIX BoA. OXpaHa M OYMCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmdecknx coeauHennit. Oxcuapl. Kiaccuduxamuss OKCHIOB:
cojieoOpasyromue  (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHbIE) W  HecoJeoOpa3yrolue.

Homenknatypa okcuioB. ®u3nyeckne 1 XMMUUYECKUE CBOMCTBA OKCU0B. [lomydeHue okcuioB

2.7

OcnoBanus. Krnaccudukainus ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUSI.
Homenkmatypa ocHoBaHuii. @U3N4YecKHe M XUMUYECKHE CBOWCTBAa OCHOBaHuUM. llomydeHue

OCHOBaHUH

2.8

Kucnotel. Knaccuduxanus xucinor. Homenknarypa kuciaor. dusmueckue M XUMHUYECKHE

cBolicTBa KUCIJIOT. Psn aktuBHOCcTH MetauioB H.H. bekerosa. Ilomydenne kucnor

2.9

Comu. HomenknaTtypa cosneil. @u3zndeckue U XuMHUUeckue cBoiicTBa cosneid. [lomyuenue coneit

2.10

I'eneTnueckas cBs3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX CO€IUHEHUMN

2.11

XUMHYECKHUI dKCIEPUMEHT: KaueCTBEHHOE OMpeAeNieHUe CONEep)KaHusl KUCIOpoAa B BO3AYXE,
NoJy4yeHue, coOupaHue, pacrno3HaBaHWE U U3YYEHHE CBOWCTB KHCIIOpOJa, HAOIIOJEeHUE
B3aMMOJICH CTBHUS BEIIECTB C KUCIOPOJAOM U yCIOBHS BOSHHUKHOBEHUS M MPEKPAILCHHS TOPEHHUS
(moxkapa), o3HakomJieHHE ¢ oOpa3lamMu OKCHJOB W ONUCAaHWE WX CBOWCTB, MOJY4YEHHE,
cobupaHue, pacrno3HaBaHWE W H3Y4YEHUE CBOMCTB Boaopona (TOpeHHE), B3aUMOJCHCTBHUE
Bogopona ¢ okcugoMm meau(ll) (Bo3MOXXHO MCIONB30BAaHUE BHUIEOMATEPH ANIOB), HAOIIOICHUE
00pa3IoB BEUIECTB KOJIMYECTBOM | MOJb, MCCIIEOBaHNE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB
C Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM H0JIEH
pPAacTBOPEHHOTO BEIECTBA, B3aMMOJACHCTBHE BOIBI C METa/NIaMU (HATPUEM U KaJbIHEM)
(BO3MOXXHO HMICIIOJIb30BaHUE BUICOMATEPHAIIOB), ONPEICIICHUE PACTBOPOB KUCIIOT U MIEIOYEH C
MOMOIIBI0 WHIUKATOPOB, HCCIEAOBAaHHE OOPA3I[OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX

KJ1aCCOB, HaGJ’IIOI[eHI/Ie HU3MCHCHUA OKpACKU HHIHWKATOPOB B PACTBOpPAX KHUCIOT H menoqeﬁ,




u3yueHue B3aumonercTBus okcuaa menu(ll) ¢ pactBopom cepHOW KHCIOTHI, KHCIOT C
MeTaJUIlaMH, PEaKIMil HeHUTpaau3aiuy, MOJydeHHEe HEPAaCTBOPUMBIX OCHOBAHHI, BHITECHEHUE
OJJHOI'0 MeTaJjula JPYrMM M3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAIbHBIX 3a]ad M0 TeMe

«BaxxHelinme KJ1acchl HEOPraHUYECKUX COEIMHEHUI

[lepunonnuecknii 3akoH u Ilepuonnueckas cucrema xumnueckux snemeHToB .M. Menneneesa.

CTpOCHI/Ie aToMOB. XHMHYECKas CBI3b. OKHCIUTEILHO-BOCCTAHOBUTEILHEIC peaknuu

3.1

HepBBIQ IIOIIBITKH KJIaCCI/I(bI/IKaL[I/II/I XUMHYECKUX 3JIeMeHTOB. IloHsgTHEe 0 Irpynmnax CXOIHBIX
9JICMCHTOB (HIeJ'IO"IHI)IC U MECIO0YHO3CMEIIbHBIC METallJIbl, TIaJIOTCHbI, WHCPTHBIC FaSI)I).

DNeMeHTbI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCUABI U THAPOKCHIBI

3.2

ITepnonnuecknii 3akoH. Ilepuonnueckas cucrema XuMu4eckux sineMeHToB [[.1. Menneneesa.
KopoTtkonepuonnas u npnuHHONepuoaHas ¢opmel [lepuoguueckoil cuCTEMBbl XUMHUYECKUX
snemeHTOB J[.1. Menneneesa. [lepuosstl u rpymmbsl. @U3n4ecKril CMBICIT TOPSIAKOBOTO HOMEPA,

HOMCPOB IIEpHUO/Jda U I'PYIIIILI 2JICMCHTA

3.3

Crtpoenune atomoB. CocTtaB aToMHBIX snep. M3orombl. DnaekTpoHbl. CTpoeHHE SIEKTPOHHBIX
obomouek aTromoB TMepBbiXx 20 xumuueckux snemeHToB Ilepuogmueckoir cucremsl J[.U.
MeneneeBa. XapakTepHCTHKa XMMHUECKOI0 3JIEMEHTA 10 ero noyioxkenuto B [lepuoanueckoit

cucreme [[.1. Menneneena

34

3aKOHOMEPHOCTU H3MEHEHMs paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TIpylnaM M nepuogaMm. 3HadeHue [lepmonmdeckoro 3akoHa u
[lepnonnueckoil CUCTEMBl XMUMHUYECKUX JJIEMEHTOB I Pa3BUTUS HayKh W npaktuku. .M.

MenpeneeB — y4€Hbli U TpaXKJaHUH

35

Xumunueckast cBsi3b. KoBaneHTHas (TossipHast M HETOJSIpHAs) CBsI3b. DJIEKTPOOTPHUIIATEIBHOCTh

XUMHUYECKUX 3JIeMeHTOB. MoHHAas CBS3b

3.6

Crenenb okucineHus. OKUCIUTEIBHOBOCCTAHOBUTEIIBHBIC pCaKkuuu. HpOI_[CCCLI OKHUCJICHHUA H

BoccTaHOBJIeHHSA. OKUCIMTENIN U BOCCTAHOBHUTEIIH

3.7

XUMHYECKUH 5SKCHEPUMEHT: H3ydeHHEe oOOpa3loB BEUIECTB METAJUIOB U HEMETAJJIOB,
B3aMMOJICHCTBHE THUAPOKCUIA IMHKA C paCTBOPAMH KHCIIOT U LIEI0Y€l, IPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PeaKIUil (rOpeHue, peakiiuu

Pa3JI0KCHUA, COG,Z[I/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

BeniectBo n xumunueckas peakuus. [lopTopenue

11

ITepuonnueckuii 3akoH. [lepuonnueckasi cucrema xumudeckux anemeHToB J[.M1. Mennaeneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHYECKHUX AJIEMEHTOB IMEPBBIX
TPEX MEPUOJOB, Kalusl, KaJIbI[Us U UX COCAUHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB

B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB




1.2

Crpoenue BemiecTBa: BHJbl XUMHYECKOM CBA3M. THIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKHM M BUAA XUMHUYECKOU
cBa3u. Knaccudukanus ¥ HOMEHKIATypa HEOpraHMYECKUX BellecTB (MEXIyHapogHas U
TpUBHANIbHAS). XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjlaccaM

HCOPraHUu4CCKUX COCI[HHCHPIfI, I'CHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYECKMX peakIHil MO pa3jauyHbIM IpU3HaKaMm (MO0 YHCIy U COCTaBy
yYacTBYIOIIMX B pEAKLIHUU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHHUIO CTeneHel
OKHCJICHUSI XUMHYECKUX HJIEMEHTOB, 10 00OpaTUMOCTH, IO YYacCTUIO Karaju3aropa). JK30- U
SHJOTEPMUYECKUE PEAKIUU, TEPMOXUMUYECKHE ypaBHEHU. [IoHATHE O CKOPOCTH XMMHYECKOU

peakuuu

14

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHMUECKHX peakiusx. [IoHATHE O TOMOreHHBIX U
reTeporeHHblx peaknusax. [loHdate o xumudeckoM paBHOBecHH. (DakTOpbl, BIMAIOIIKE Ha

CKOpOCTH XAMHYECKOM PCaKin U MMOJIOXKECHUC XUMUYCCKOTO PAaBHOBECHU A

15

OKHCIUTEIbHO-BOCCTAHOBUTCILHBIC peakuuu, 3J'I€KTpOHHbII>i OanaHc OKHUCJIIUTCIIBHO -
BOCCTAaHOBHUTEIHLHOM peaKkuuu. CocraBnenne ypaBHCHHﬁ OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX

peaKuHﬁ C UCITOJIb30BaHUEM METOa 3JICKTPOHHOI'O OanaHca

1.6

Teopusi 3JIEKTPOIIMTHYECKON AUCCOLMALMHU. OJIEKTPOIUTHl M HEANEKTPOIUTHI. KaTuoHBI,
AHUOHBI. MeXaHM3M JAMCCOLMALIMM BEUIECTB C pPa3JIMYHbIMM BHJAAMU XHMHUYECKOM CBSA3H.
Crenenp nuccoranuu. CuibHBIE M CIa0ble DJICKTPOJIMTHL. Peakiuu HOHHOrO oOOMeEHa.
YcnoBust MpOTEKaHUS PEaKuii MOHHOTO OOMEHa, MOJIHBIE U COKPAIIEHHBIE HOHHBIC YPaBH CHUS
peakuuii. CBoiicTBa KHCIOT, OCHOBAaHMH M COJISM B CBeT€ MPEACTaBICHUN 00
BIEKTPOIUTUYECKON aucconuanuu. KauecTtBeHHble peakiiui Ha UOHBL [loHsATHE O ruaponmse

coJie

1.7

XAMUYECKHM OKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMUA  KPUCTAUIMYECKUX PELIETOK
HEOPraHWYEeCKUX BEIIECTB — META/UIOB U HeMeTasuloB (rpaduTa M aamasa), CIOKHBIX BEIIECTB
(xyopuma HaTpus); HCCIEIOBaHHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peaklud OT
BO3CHCTBHS Pa3IMYHBIX (DAKTOPOB; MCCIICOBAHKE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca  JIUCCOIMAIMKM  KHUCIIOT, [Ieoded W coyied  (BO3MOXKHO — HCITOJIb30BAHUE
BHJIEOMATEPUAJIOB); NIPOBEIEHUE OIBITOB, UIUIIOCTPUPYIOLIUX PU3HAKU MPOTEKAHUS peaKuil
HOHHOrO oOMeHa (oOpa3oBaHME OCajJKa, BBIAEIEHHUE Tra3a, 00pa30BaHHE BOBI); OIBITOB,
WJUTIO CTPUPYIOIIUX MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue, peakinu
pas3ioXKEeHHs,, COCAMHEHHsS); pacllO3HaBaAaHHUE HEOPraHWYCCKHUX BEINECTB C  I[TOMOIIBIO

Ka4CCTBCHHBIX peaKL[I/Iﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel u ux COCAMHCHUA

2.1

OOmias xapakTepucTUKa rajgoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pHbIC CTENEHU
okucnenus. CtpoeHne u Gpu3nueckre CBOMCTBA MPOCTHIX BEIIECTB — raJlOr€HOB. XUMHUYECKUE
CBOWCTBAa Ha IpHUMEpe XJopa (B3aUMOJEHCTBHE C MeETaJUlaMH, HEMETaJUlaMH, ILIEJIO0YaMH).

XnopoBonopon. ConsiHas KUCIIOTa, XUMHUYECKHE CBOWCTBA, INOJNy4€HUE, IPUMEHEHHUE.




HeﬁCTBHe XJiopa M XJIOpPOBOAOPOJa Ha OpraHu3M 4YCJIOBCKaA. Baxueiimnue XJIOpUuAbl U HX

HAaXO0XKJIEHUE B PUPOJIE

2.2

O6mass xapaktepuctuka odmeMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (puU3HUecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOAa M Cepbl. AJIIOTPOITHBIE MOAN(DUKAIIMKN KUCIOPOAA U Cepbl. XMMHUYECKUE CBOMCTBA
cepol. CepoBomopos, cTpoeHue, (U3NUeCKHe M XUMHUYECKHe CBONCTBA. OKCHABI Cephl Kak
MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, (PU3MYECKNE U XUMHYECKUE CBONCTBA
(oOmme kak TpeNCTaBUTENs Kiacca KHUCIOT W crenuduyeckue). XUMUYECKHE PpEaKIni,
JIeKallMe B OCHOBE IMPOMBIIIJIEHHOTO CIoco0a MONy4YyeHUs CepHoW KHUCIOTHL. [Ipumenenue.
Conu cepHOM KHCIOTHI, KaueCTBEHHAas peakuus Ha cyinbdar-uoH. Haxoxzaenuwe cepol u eé
COCIMHEHUI B IPUPOe. XUMUUYECKOE 3arpsA3HCHHUE OKPYKAIOIICH Cpeabl COSTUHEHUSIMU CEPhI

(KI/ICJ'IOTHBIG HOXIH, 3arpsASHCHHUEC BO31yXa U BOI[OéMOB), CIIOCOOBI €r0o MMpCAOTBpallCHHA

2.3

OOmass  xapakTepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTM CTPOEHHsS aTOMOB,
XapaKTepHbIE CTENEeHU OKUCICHUA. A30T, pacHpocTpaHeHHWe B Mpupone, (uznyYecKue u
XUMHYECKue cBoiictBa. KpyroBopor aszora B mnpupoae. AMMHAK, €ro (PHUIUYECKUE U
XMMHUYECKHE CBOWCTBA, mMonydyeHue u npumenenue. Conu amMMmoHHsA, UX (U3NYECKHE U
XMMHUYECKUE CBOWCTBA, MpruMeHeHHe. KauecTBeHHas peakiysi Ha MOHbl aMMOHHS. A30THas
KHCIIO0Ta, €€ MoylydeHue, (pu3nueckue U XUMUYecKue CBOMcTBa (00IIMEe Kak MpercTaBUTEN
KJlacca KUCIOT U crnenuduueckue). Vcrnonp3oBaHue HUTPATOB M COJIE aMMOHUSL B KayecTBE
MUHEpaJIbHBIX YIOOpeHHil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl COeNWHEHUSMU

a30Ta (KUCJIOTHBIE T0XKIH, 3arps3HEHUE BO3/1yXa, TOUYBBI U BOAOEMOB)

2.4

dochop, ammorpornHbie Moaudukanuu docdopa, puzndeckne u XumMuueckrue cBorctea. OKcu
dochopa(V) u dochoprnas kuciora, GusHUecKHe M XUMHUYECKHUE CBOWCTBA, MOIydYCHUE.

Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPAIbHBIX YA00pEHHHA

2.5

Obmas xapakrepucrtuka ueMeHTOB |VA-rpynnbl. OcoOeHHOCTM CTpOEHHS aTOMOB,
XapaKTEpHbIE CTETIEHU OKHCIIEHUS. YTIEpOo, aJNIOTPONHbIE MOAU(UKALIMY, PACIPOCTPAHEHNE B
npupone, (uzNuecKkue M XuUMHUYecKHe cBoicTBa. Ancopbuus. Kpyrosopor yriepona B
npupoze. Okeuasl yriaepoja, X (U3NUYECKMe U XMMHUYECKUE CBOWCTBA, J€HCTBUE Ha XKHUBBIE
OpraHu3Mbl, MOJY4YEHHUE U NPUMEHEHHEe. DKOJIOTHYECKHue MpOoOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa(lV); runoresa riobdanbHOro NOTENJICHUS KIMMaTa; MapHUKOBBIA 3¢ deKT. YronbHas
KHCIO0Ta U €€ colM, UX (U3NYECKUE U XUMHUYECKHE CBOICTBA, MOJIyY€HHE U IPUMEHEHUE.
KauecTtBenHas peakuus Ha kapOoHaT-HMOHBI. Vcronb3oBaHue kapOOHATOB B OBITY, MEAUIIMHE,

IIPOMBIIIJIECHHOCTHU MU CCJIbCKOM XO3SMCTBE

2.6

[TepBoHavabHBIEC TOHATHSI 00 OPraHMYECKHUX BEIIECTBaX KaK O COSMMHEHUSX yriepoaa (MeTaH,
9TaH, PTHJICH, alleTUJICH, TaHOJI, TJIMIEPUH, YKCyCcHas Kuciora). X cocTaB M XUMHUYECKOE
crpoeHue. [loHsTHE O OMOJOTMYECKH BaXXHBIX BEIIECTBAX: KHpaxX, OCNKaX, YriieBoJgax — U UX
pOJIM B OKM3HM 4YeJoBeKa. MarTepuanibHOE €IMHCTBO OPraHWYECKUX M HEOPraHUYeCKHUX

COENMHEHUN




2.7

KpemHuii, ero ¢usnuyeckue 1 XMMUYECKHE CBOMCTBA, MOTy4YeHUE U npuMeHeHne. CoequHeHus
KpemHus B npupoze. O0ue npencrasiaeHus o6 okcuae kpeMuus(lV) u kxpemMHreBol KUCIOTE.
Cunmkatel, WX HCIOJIB30BaHME B OBITY, MEIHWIIMHE, IIPOMBIIIJICHHOCTH. BakHelmme
CTpOUTENbHBIC MaTepuallbl: KepaMHKa, CTEKJIO, IEMEHT, OeToH, xkene300eToH. [IpoGremsr

06€30MIacHOr0 MCHOIb30BaHHUS CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCCI[HCBHOﬁ KHN3HHU

2.8

XUMHUECKUN SKCIIEPUMEHT: U3y4eHHe 00pa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOM
KHCJIOTBI; TIPOBE/ICHNE KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOI0jeH!e MPU3HAKOB HX
NPOTEKaHUs; OMNBITH, OTpakaloliue (pu3ndeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB M MX
COEAMHEHUH (BO3MOXKHO MCIIOJIb30BAaHUE BMJIEOMATEPHANIOB); O3HAKOMJIEHHME C 00pa3lamu
XJIOpUIOB (TaJOreHUI0B); O3HAKOMJICHHE C 00pa3liaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO
UCIOJb30BaHUE BHUAEOMATEpUaIoOB); HaONMIOJeHUE Tmpolecca OOYrJIMBaHUS caxapa TMOJ
NecTBUEM KOHIEHTPUPOBAHHOM CEpPHOM KHUCIOTBI; HM3Yy4eHHE XHMHYECKHUX CBOWCTB
pa30aBIeHHON CepHOW KHCIOTHI, MPOBEJEHHE KAueCTBEHHOH peakiuuu Ha cynb(aT-uoH U
HaOo/IeHNe MpHU3HaKa e€ MPOTEKaHMs; O3HAKOMJIEHHME C (PU3MYECKMMHU CBOMCTBAMHU a3o0Ta,
dochopa M ux coenuHEHHH (BO3MOXKHO HCIIOJB30BAHUE BHUICOMATEPHUANIOB), OOpa3laMu
a30THBIX U (ocopHBIX ynoOpeHuil; mosiydeHue, coOMpaHue, pacrno3HABAHUE U U3YUCHHE
CBOWCTB aMMHaKa; MPOBEJACHHE KAa4YeCTBEHHBIX PEAKIUii Ha MOH aMMOHHUS U ¢GocdaT-uOH U
U3yYeHUE MMPU3HAKOB UX MMPOTEKaHUs, B3aUMOJIEHCTBUE KOHIICHTPHPOBAHHOM 230 THOM KHCIOTHI
C Meaplo  (BO3MOXHO  HCIOJB30BAaHWE  BHACOMATEPUANIOB);  HM3yYCHHE  MOJEIEH
KPUCTAJUIMYECKUX pEmETOK anMasa, rpadura, ¢QysepeHa; 03HAKOMJEHHE C IPOLECCOM
a7IcOpOIIMN PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM IMPOTHUBOrasa;
nojyyeHue, coorupaHue, pacno3HaBaHUe U M3Y4YeHHE CBOWCTB YIJIEKHCIIOrO rasa; MpoBeieHHe
KAaueCTBEHHBIX pEaKIMil Ha KapOOHaT- W CUJIMKAaT-MOHbl W H3Y4YEHUE IPU3HAKOB HUX
MIPOTEKaHUs; O3HAKOMJIEHHE C NPOAYKIMEH CHUJIMKATHOM TPOMBIIUIEHHOCTH; pEIIEHUE

OKCIICPUMCHTAJIbHBIX 3aaa4 110 TEMC «BaxkHelme HeM eTalIbl U UX COCAUHCHUS)

MeTaisl ¥ uX COCAMHCHUA

3.1

OOw1as xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMU UX IOJIOKEHUS B
Ilepnonnueckoit cucreme xuMuueckux snemMeHToB JI.JMI. MenzaeneeBa u CTpOEHUsS aTOMOB.
Crpoenne MetannoB. Mertaindeckas CBS3b M METaJUIMYECKass KPUCTAJIMYECKas PEIIETKA.

DIEKTPOXUMHYECKUN sl HAIIPSHKEHUI METaJIOB

3.2

dusnueckue M XUMHYECKHE CBOMcCTBAa MerajuloB. OOmume crnocoObl MOJydeHHs METaylIoB.
[TonsiTHE O KOPPO3UM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriaBsl (CTalb,

YYT'yH, TI0paTIOMUHUI, OpOH3a) U UX MPUMEHEHUE B ObITY U IPOMBIIUIEHHOCTH

3.3

[llenounbie mMeTamibl: nojioxkeHue B llepmoamyeckoi cucreme xumuueckux snemeHtoB [1.M.
MeneneeBa; CTpO€HHE UX aTOMOB; HaxokJIeHUE B mpuponae. dusznueckue M XUMHUYECKHUE
cBoiicTBa (Ha mpuMmepe HaTpus W Kamus). OKCUIBI W THUIPOKCHABI HATpPHUs W Kalusl.

[IpuMeHeHME ETOUYHBIX METAJIOB U UX COCAUHEHUI

3.4

[IlenoyHo3eMeNnbHBIE METAJIBI MAarHWi M KaJdbLWM: TonoxeHue B [lepuomnueckon cucreme




xuMuueckux snemenToB J[.M. MenpeneeBa; cTpoeHHME UX aTOMOB; HaXOXKJIEHHE B MPUPOJIE.
dusnyeckre 1 XUMHUYECKUE CBOMCTBA MAarHUI W KaJjblUA. Ba)KHeHUIIne COeAUHEHUS KajbIUs

(oxcup, ruapokcua, cosn). KECTKoCTh BOJbI U CLIOCOOBI €€ yCTpaHEeHus

3.5

AmomuHui: nojoxenue B [lepuonnueckoit cucreMe xumuueckux aneMenToB [[.1. Menzeneesa;
CTPOEHHE aTOMa; HaxOXJeHWe B npupoge. Pu3nyeckrue U XMMUYECKHE CBOMCTBA AJFOMHUHMSL.

AmpoTepHbIC CBOMCTBA OKCHA U TUIPOKCUIA ATFOMUHHS

3.6

Keneso: nonoxenne B Ilepuoguueckoit cucreme xumuueckux anemeHToB J[.M. MeHneneesa;
CTPOCHHME aTOMa; HaXOXJIeHue B mnpuponae. Pu3nMyeckue M XUMHUYECKHE CBOWCTBA jKeje3a.

Oxcuapl, rugpokcust 1 comu xenesa(ll) u xxenesa(lll), ux cocras, cBoiicTBa U MoydeHue

3.7

XUMHUYECKHI DJKCIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMd METAJJIOB U CIUIABOB, UX
(U3MYECKUMHU  CBOMCTBAMH; H3y4YEHHE PE3yJbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPHATIOB), 0COOCHHOCTEH B3aMMOCHCTBHS OKCH/IA KaJbIIHsI U HATPHS
C BOIOH (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPUAJIOB); HMCCICIOBAHUE CBOMCTB IKECTKOM
BOJIBI; TIPOIECCa TOPEHUS XKee3a B KUCIopoie (BO3MOXHO HCITOIb30BAHIE BUACOMATCPUAIIOB);
MPU3HAKOB TMPOTEKAHHWS KAYSCTBEHHBIX PEAKIMA HAa HMOHBI (MArHUs, KaJIbIUS, ATFOMUHUS,
nuHKa, xenesa(ll) u sxxenesa(lll), menu(ll); HabmoaeHMEe U OMKCAHUE TPOIIECCOB OKPAIIUBAHUS
IUTAMEHU MOHAMHU HATPHs, KaJUS U KaablusA (BO3MOXHO HMCIIOJIb30BAaHUE BHICOMATECPHAIIOB);
uccieaoBanne aM()OTEPHBIX CBOMCTB TMIPOKCH/IA ATIOMHHMS M THAPOKCHIA I[UHKA; PELICHHE

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Bakneiime MeTajibl U UX COCAUHCHU

XuMUs U OKpy’Karolias cpena

41

Hosbie maTepuaibl u TexHosoruu. BemiectBa 1 Mateprabl B MOBCEIHEBHOM KU3HU YEJIOBEKA.
Xumusa u 370poBbe. bezonacHoe MCHosib30BaHUE BEIIECTB U XMMUUYECKUX pPEAKIUi B OBITY.

HCpBaSI MMOMOIIb ITPU XUMHUYECCKUX OKOrax U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsisHeHne okpyskaroieil cpeast [TIK.
Posib xumMuM B pelIeHUM 3KOJOrMYecKuX IpobOseM. IIpuponHble UCTOYHMKHU YIJIEBOAOPOOB
(yronb, npupoiHbIi ra3, He(Tb), NPOAYKTHl HX MepepadOTKH, HX pojib B OBITY H

MMPOMBIIIJICHHOCTHU

4.3

XUMHUECKUN SKCHEPUMEHT: HM3yuyeHHE 00pa3lloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB,

MOJIMMEPHBIE MaTEPHAIIBI )




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUHS OCHOBHOM OBPA30BATEJBbHOM MTPOT'PAMMbBI OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

Kon
NMpoOBEPSIEMOT0
TpeOoBaHMSs

IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM pe3yJibTaTaM 0230BOr0 YPOBHS
O0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT0 00111ero
oOpazoBanus Ha ocHOBe PI'OC

1

IIpencraBnenue:

11

O TO3HABAaEMOCTH SIBJIEHUM NPUPOABI, IOHUMAHUE OOBEKTUBHON 3HAYMMOCTH OCHOB
XMUMHUYECKOM HayKH Kak 00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTA 00I1eH
KyJbTYpbl M HPAaKTHUECKOH MAESITEIbHOCTH YEJIOBEKa B YCIOBUSX COBPEMEHHOIO

O6H.I€CTBa; IMIOHMMAaHUC MECTA XUMHH CPCAU APYIrUX €CTCCTBCHHBIX HAYK

1.2

0 HayY4YHbIX MCTOAAaX MO3HAHHA, B TOM YHUCJIC SKCOICPUMCHTAJBHBIX U TECOPETUICCKUX
MCTOAAaxX HUCCICAOBAHUA BCUICCTB W H3YUCHUSA XHUMHYCCKUX peaKuMﬁ; YMCHUC

HCIIOJIB30BaTh MOACIIN I 00BSICHEHHS CTPOCHHA aTOMOB U MOJICKYII

1.3

o cepax mpodecCHOHATBHON JAeSITELHOCTH, CBSI3aHHBIX C XHMHEH U COBPEMECHHBIMH
TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKCHUSX XMMUYECKOH HAyKH, YTO MO3BOJIUT
oOydJamIMMCS  paccMaTpuBaTh  XMMHIO  Kak  cdepy  cBoed  Oymyrei
npo(hecCHOHANBPHONW JIEeATeTbHOCTH U CHeNaTh OCO3HAHHBINM BBHIOOD XHUMHH Kak

npoUIBHOrO IpeaMeTa MpH Mepexoie Ha ypoBeHb CpeIHEro o01iero oopa3oBaHus

Bnagenue cucremMol XUMHYECKMX 3HAHUM M YMEHHUE MPUMEHSAThH CHCTEMY

XUMHYCCKUX 3HaHHfI, KOTOpas BKJIOYACT:

2.1

BAKHEHIIINE XUMUYECKUE MTOHATHS: XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJia, BEIIECTBO,
MIPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOAHAS U HEOAHOPOAHAs CMECh, OTHOCUTEIbHBIC
aTOMHAasi ¥ MOJIEKYyJISipHAsi MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAash Macca,
MOJISIPHBINA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COMb (CPEAHsIsl), XUMHUYECKasl PeaKIts,
peaKIMK COSNUHEHUS, PEeaK PA3JIOKEHHS, PEaKMK 3aMEIIeHHs], peaKkiui oOMeHa,
TeroBoi 3(pdekT peakuuu, 3K30- U SHAOTEPMHUECKUE PEAKIUH, PACTBOP, MACCOBas
JONsT XMMHUYECKOTO DJIEMEHTa B COCIMHEHUM, MaccoBas [OJisi W MPOLEHTHAs
KOHIIEHTPAIIHsI BEIIECTBA B PACTBOPE, SIIPO aTOMa, AIEKTPOHHBIN CION aTtoma, aTOMHAs
opbuTanp, paaMyc aroma, BaJCHTHOCTb, CTCIICHb OKHCIICHUS, XWMHUYECKas CBS3b,
AIIEKTPOOTPULIATENILHOCTD, TOSAPHAs U HENOJsIpHAas KOBAJICHTHAs CBS3b, HOHHAS CBSI3b,
METaJJIMYeCcKasi CBS3b, KPUCTAIUIMYECKas peréTka (aToMHas, MOHHAs, METAJUTMYECcKas,
MOJIEKYJIsIpHAsA),  MOH,  KaTMOH,  AaHWOH,  OJJIEKTPOJIUT U  HEIJEKTPOJIUT,
ANEKTPOUTHYECKAST JAUCCOIMAIMS, PEAKIMM HWOHHOTO OOMEHa, OKHUCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIIUU, OKHUCIUTEIh W BOCCTAHOBUTENb, OKHCJICHHE U
BOCCTAHOBJICHHE, DJIEKTPOJIU3, XUMHUECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpaTHMBbIC

pEaKLUU, CKOPOCTb XMMHUYECKOM peakuuu, katammsarop, 111K, koppo3us Meramios,




CIIJIaBbI

OCHOBOITIOJIAararOmure 3aKOHbl XHMMHHU: 3aKOH COXPAaHCHHA MACCHI, HepI/IOI[I/I‘leCKI/Iﬁ

22 3akoH [I.1. MenneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo
23 TEOPUM XUMHUM: AaTOMHO-MOJIEKYJSIpHAs TEOpUsl, TEOpUsl BIEKTPOJIUTUYECKOU
' JICCOLMAIIU
3 Bnanenne ocHoBaMH XUMHUYECKOW IPaMOTHOCTH, BKIFOYAIOIIEH:
yMEHHUE MPaBUJIbHO KUCIOJIb30BATh N3yUEHHBIE BEUIECTBA U MaTepHUabl (B TOM YUCIE
MUHEpaIbHBIC YIO0OPEHUs, METAJJIbl U CILIABBI, TPOJIYKTHI MEepepadOTKH MPUPOITHBIX
31 HMCTOYHHUKOB YTJIEBOAOPONOB (YIJisA, MPUPOAHOTO Ta3a, HedTH) B OBITY, CEIHCKOM
' XO35CTBE, Ha MPOU3BO/ICTBE M MMOHUMAHUE 3HAYCHUS KUPOB, OCIIKOB, YTIIEBOJOB JIJIS
OpraHrh3Ma YeJIOBEKa; YMEHUE MPOTrHO3MPOBATh BJIMSHHUE BEIIECTB U XUMHYECKUX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKA U OKPYKAIOLILYIO IPUPOAHYIO CPEAY
39 YyMEHUE WHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JPYTUX Y4EOHBIX
' MPEIMETOB
HaJIU4YUe OMbITa paboThl C pPa3IWYHBIMU HCTOYHUKAMU HH(OpPMALUU MO XUMHUHU
3.3 (HayyHass W HAY4YHO-TIONMYJSIpHAS JIUTEpaTypa, CIOBApH, CIPABOYHUKHU, WHTEPHET-
pecypchl)
yMEHHE OOBEKTHUBHO OILIEHWBATh MH(POPMAIUIO O BEIIECTBaX, MX MPEBPAILCHUSIX H
3.4 MPAKTUYECKOM TPUMEHEHUH W yMEHHUE HCIOJIb30BaTh €€ UId peleHus ydeOHO-
MO3HABATEJIbHBIX 3a]1a4
Brnanenne ocHoBaMM MOHSATHITHOTO amnmapata ¥ CUMBOJIMYECKOIO SI3bIKa XUMMH IS
4 cocTaByieHUsI (HOPMYJT HEOPTAaHMYECKUX BEIIECTB, YPAaBHEHUN XUMHUYECKUX DPEAKIIH;
ocHOoBamU xummuueckoit HomeHkatypsl (IUPAC u TpuBuaibHOI)
YMmenue oOBACHATH CBSI3b NOJOXKEHUs 3jieMeHta B [lepumonnueckoid cucreme c
c YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI ATOMOB XHUMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsa sApa, oOOINee YHCIO JJEKTPOHOB), paclpeneleHHeM 3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOAOB, Kalus U KaJIbLIHs
[IpencraBnenne o NMepUOIUYECKONM 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB
6 (pamuyc atoma, 3JIEKTPOOTPULIATENBHOCTH), MPOCTHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUs 3JIeMeHTOB B [lepuoanueckoil cucreMe (B MaJIbIX NEPHOJAX U TJIABHBIX
MOATPYITIAX) U SJIEKTPOHHOT'O CTPOSHHS aTOMa
7 YMeHue kiaccupuImpoBaTh:
7.1 XUMUYECKHUE DIIEMEHTHI
7.2 HEOpPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIIUU
8 YMmeHue onpeaensiTh:
8.1 BAJICHTHOCTb U CTEIEHb OKMCIIEHUS] XUMUYECKUX JIEMEHTOB, 3apsi/i MOHA




8.2

BUJ XUMHUYECKOM CBSI3U U THII KpHCT&HHH‘I@CKOﬁ CTPYKTYPLI B COCIUHCHUAX

8.3 XapaKTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHM )
8.4 OKHCITUTEIb U BOCCTAHOBUTEIIb
9 YMeHue XxapakTepru30BaTh PUINIECKUE U XUMHUYECKHE CBOICTBA:
01 MPOCTBIX BEIIECTB (KHUCIOPOA, O30H, BOJAOPOA, TIpaduT, aiMmas, KPEMHHH, a3orT,
' docdop, cepa, XJI0p, HATPUH, KAJTUH, MarHUH, KaJbIIMH, aIFOMUHUH, )KEIe30)
CIIOKHBIX BEIIeCTB, B TOM 4HCIE€ WX BOJIHBIX pacTBOpoB (BOIa, aMMHaK,
XJIOPOBOJIOPOA, CEPOBOJAOPOA, OKCHUIBI W TUApoKcHabl meTtaiioB |-IIA rpymnm,
9.2 amomunud, menu (1), uunka, xenesza (11 u 1), okcuaer yraepona (Il u 1V), xpemuus
(IV), azora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepHast, a3oTucras,
a3oTHas, pocdopHasi, yrojabHas, KpeMHHUEBAs KUCIIOTAa U UX COJIH)
MIPOTHO3UPOBATH U XapaKTePH30BATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa
9.3 U CTPOEHUS, MPUMEHEHHE BEIICCTB B 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXHOCTb
MPOTEKAHUS XMMHUYECKUX MPEBPAICHUIN B PA3IMYHBIX YCIOBHUSIX
10 YMeHHE COCTaBIIATh MOJICKYJISIPHBIC ¥ MOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHCIIE:
10.1 peakiuii HOHHOTO oOMeHa
10.2 OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
103 WUTIOCTPUPYIOIUX ~ XMMHUYECKHE  CBOMCTBA  M3YYCHHBIX  KJAcCOB  (TpyII)
' HEOPraHUYECKUX BEIECTB
104 MOATBEPKAAIOIIMX F'€HETUUECKYIO B3aUMOCBS3b MEK1y HUMH
11 VMeHHe BBIUUCIATH (IPOBOANUTD PACUETHI):
111 OTHOCHTEIBHYI0O MOJIEKYJSIPHYIO W MOJISIPHYIO MAacCChl BEIIECTB, MACCOBYIO IOIIO
' XHUMHYECKOTO 3JIEMEHTa B COSTMHEHUHN
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIIECTBA U €0 MacCy, 00beM ra3oB
114 10 yPaBHEHHUSM XUMHUYECKHX PEAKIUH M HaXOJUTh KOJMYECTBO BEIIECTBA, OOBEM H
' Maccy peareHTOB HJIA MPOIYKTOB PEaKIIHH
12 Bianenne (3HaHMEe OCHOB):
OCHOBHBIMH METOJIaMH HAyYHOT'O IMO3HAHUs (HAOII0JeHUE, H3MEPEHUE, IKCIICPUMEHT,
12.1 MOJIETUPOBAHKUE) IPU M3YUYEHUH BELIECTB U XMMHUYECKUX SBJICHUN; YyMEHHUE
copMyITPOBATE MPOOIJIEMY U IPEIIIOKHUTH TYTH €€ PeIICHUS
122 O0e3omacHONM pabOThl C XWMHUUYECKHMMH BEIIECTBAMHU, XHUMHYECKOM TMOCYIOH W
' 1a00paTOpHBIM 000PYJOBAHUEM
npaBWJIaMH  0O€30MacHOro  OoOpaleHHss C  BEHIECTBAMH, HCIOJB3yEeMBIMH B
193 MOBCETHEBHOM KHM3HU, NMPAaBHJIAMHU IOBEACHHS B IEIAX COCPEKCHUS 3/I0POBBS U

OKpy’Karolleil MpUpOAHOI cpelbl; MOHMMaHUe Bpeda (OMacHOCTH) BO3JIEHCTBUS Ha

KHBBIC OpPraHru3Mbl OHpeI[eJ'IéHHI)IX BCIICCTB, CII0C000B YMCHbIOCHUA u




NpeaoTBPALICHUA UX BPEAHOI'O BO3/ICH CTBUSA

13

Hamuuune IMPAKTHYCCKUX HABBIKOB IIJIAHUPOBAHHA W OCYHICCTBJICHUSA CJICAYIOIINX

XUMHUYCCKUX OKCIICPUMCHTOB!

131

HU3YUCHHUEC U ONIMCAHUC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHEC C (1)I/I3I/I‘-IGCKI/IMI/I
U XUMHUYCCKHMH SABJICHUAMM; OIIBITbI, HIUUIIOCTPUPYIOIIMUC IIPU3HAKKU IIPOTCKAHUS

XUMHUYECKUX PEaAKIAM

13.2

U3yYCHUE CIIOCOOOB pa3jieleHns cMeceit

13.3

MOJIY4YCHUE KHUCJIOpoaa U U3YUYCHHE €TO CBOﬁCTB; MMOJIY4CHUEC BOAOPOAa M HM3YUYCHUC
€ro CBOﬁCTB; MOJYUCHHUEC YTIJICKHUCJIOIO rasa M HU3Yy4C€HHE €ro CBOﬁCTB; MOJTYy4YCHUE

aMMHaKa 1 UBYUYCHUC CTO CBOMCTB

13.4

MPUTOTOBIIEHUE PACTBOPOB C OINPEAECIEHHON MAaCcCOBOM JOJEH PacTBOPEHHOTO

BCIICCTBA

135

NpUMEHEHUE UWHAMKATOPOB (JlakMyca, MeTujopaHxka u ¢eHondTanenna) s

OIIPCACICHUA XapaKTEpa CPCAbl B paCTBOpax KUCJIOT U menouei

13.6

WCCIICIOBAaHUE W OINMCAHUE CBOWCTB HEOPraHMYECKHUX BEILECTB PA3JIMYHBIX KJACCOB;
M3Y4EHHE B3aUMOJICICTBUS KUCIIOT C METAJUIAMU, OKCUIAMUA METAJIOB, PACTBOPUMBIMU U
HEPACTBOPUMBIMUA OCHOBAaHUSMH, COJISIMU; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHUE OJIHOTO METaJljla APYTUM M3 PacTBOpa COJIH; UCCIEOBaHHE aM(pOTEPHBIX

CBOMWCTB TUAPOKCUIOB aIIOMHUHUA U TUHKA

13.7

pelieHrue  JKCIEpUMEHTalbHBIX  3amad 1o  TemMaM: «OCHOBHBIE  KJIACChI
HEOPraHWYECKUX COCAMHEHUN; « IEKTPOJUTUUECKas AUCCOIMaImsy; «BaxHeunmme

HEMCETAJJIbl U UX COCOANHCHUA), «BaxkHelmme MeTalIIbl U UX COCOUHCHU»

13.8

XUMHYECKUE DKCICPUMEHTHI, WJUTIOCTPUPYIONIME MPU3HAKH MPOTEKAHUS PEaAKIIHA
MOHHOTO 0OMEHA; KaUeCTBEHHBIE PEaKIIMHM Ha MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
WOHBIL: XJIOPUA-, OPOMUI-, HOAUA-, CYyJIbdaT-, pocdar-, KapOOHAT-, CUITUKAT-AaHHOHBI,
THJIPOKCH]I-MOHBI, KATHOHBI aMMOHWSI, MarHHs, KaJIbIHs, alOMUHHS, xKene3a (2+) u

)kenesa (3+), menu (2+), TMHKA

14

YMmeHue:

141

NpeaACTaBJLATE PE3YJIbTATBEI J3KCIICPUMCHTA B q)opMe BbIBOJOB, JO0Ka3aTCJIbCTB,

rpaduKOB ¥ TaOJHI] U BBISBISTH SMIUPHUECKHE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBSI3U MEX]Y peajlbHO HAOII0AaeMbIMU XMMHYECKUMHU SIBICHUSIMU U
MpoIeccaMy, MPOUCXOASIIMMU B Makpo- M MHUKPOMHPE, OOBSICHATH MPUUYMHBI

MHOT000pa3ust BEIIECTB




HHEPEYEHDb 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA OCHOBHOM
IOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUS
1 [TepBoHa"aIbHBIE XUMHYECKHIE TTOHITHS
11 UYucteie BemecTBa U cMecu. CriocoObl pa3aeieHus cmecei
12 ATOMBI U MOJEKYJIbl. XUMUYECKHe 3IeMEeHTbl. CUMBOJIBI XUMUYECKUX 3JeMeHTOB. IIpocTeie n
' CJIOHBIE BEUIECTBA.
1.3 Xumnueckast popmyina. BajleHTHOCTh aTOMOB XUMHUYECKUX 371€MEHTOB. CTENIEHb OKUCIIEHUS
14 3aKkOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcUTenbHass aTOMHass Macca. OTHOCHTENbHAs
' MoJIeKyJIgpHas Macca. MaccoBast J0JIs1 XUMUYECKOTr 0 3JIEMEHTa B COEJUHEHUU
15 KommuectBo BemiectBa. Moabs. MomsipHas macca. MonspHblii 00bEM ra3oB. B3anmocBsi3b
' KOJIMYECTBA, MACChl U YKCJIa CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 duznyeckue U XUMUYECKUE BJICHUSA. XUMHUECKasl peaklus U e€ NPU3HAKU. 3aKOH COXpaHEHUs
' Macchl BEIIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH u [lepuoguueckast cucrema xumuueckux 3ynemenToB [[.M. Menjeneena.
CrtpoeHue aToMOB
Ilepnonnuecknii 3akoH. [lepuoandeckas cucrema xumudeckux 3ieMeHToB JI.M. Menneneesa.
2.1 [lepuoasl u rpynnsl. @U3HUECKUl CMBICT TOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOa U T'PYHIIbI
JJIEMEHTA
Crpoenne aromoB. CocraB atoMHbIX sanaep. M3oromsl. DnekTpoHbl. CTpoeHHE 31EKTPOHHBIX
2.2 obosiouek aTtoMoB nepBbIXx 20 xuMmHMueckux sieMeHToB llepmonmueckoit cucremsr JI.U.
MenpeneeBa
3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMMYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOOB,
23 Kanus, Kaiblus  (paguyca  aTOMOB,  AJIGKTPOOTPULIATENIBHOCTH,  METAJUIMYECKUX U
' HEMETAJUINYECKUX CBOWCTB) U HUX COECJUHEHUH B COOTBETCTBMM C IOJIOXKEHHEM 3JIEMEHTOB B
Ilepuonuyeckoi cucreme U CTPOCHUEM UX aTOMOB
3 CtpoeHue BelecTBa
31 Xumuueckast cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJsIpHAs) CBSI3b. DJIEKTPOOTPULIATENIbHOCTh
' XUMHUUYECKHUX 31eMeHTOB. NoHHas cBsa3b. MeTtannuyeckas CBA3b
39 Tunbl KPpUCTAIIMYECKUX PELIETOK (aTOMHAsi, MOHHAs, METAJUIMYECKasi), 3aBUCUMOCTb CBOWCTB
' BEILIECTBA OT THIA KPUCTAJUINYECKON PEIUIETKU U BUJA XUMUUECKOM CBSI3U
4 Baxueiime npeAacTaBUTENIM HEOPraHMYECKUX BellecTB. HemeTranmnsl W WX COCIMHEHUS.
MerTaisl 1 UX COSTUHEHUS
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCTUHEHHM: OKCHAOB (coseobpa3yrolue:
4.1 OCHOBHBIE, KHCIIOTHbIE, aM(OTEpHbIE) M HECOJeoOpasylollinue; OCHOBAaHUN (IWIENOYM U

HEpacTBOPUMBIE  OCHOBAaHMS);  KUCJIOT  (KHUCIOpOACOAEpXkalue U OECKUCIOPOAHBIE,




OJTHOOCHOBHBIE€ 1 MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIBIX)

duznueckrue W XMMHUYECKHE CBOMCTBA INpOCThIX BCHICCTB-HEMCTAJJIOB: BOAOpOIAAd, XJIOpa,

42 KHCIIOpOJIa, cephl, a30T1a, hochopa, yriiepona, KpeMHHUS
43 du3znueckue U XUMHYECKHE CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIMTUSA, HATpUs, KaJusd,
' MarHus U KaJblus, aJIOMUHUS, Kese3a. DIEKTPOXUMHUECKUHN Psijl Halps>KEHUM METauioB
14 du3nueckue U XMMUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB: XJIOPOBOIOPOJA,
' CEepOBOAOPO/IA, AMMHAKA
45 dusnveckre U XUMHUYECKUE CBOMCTBAa okcuaoB HemeTamios: cepol (1V, VI), azorta(ll, 1V, V),
' docopa(lll, V), yriepoma(ll, 1V), kpemuus(1V). TToaydenne OKCHI0B HEMETAIIIOB
16 Xumudeckue cBoiictBa okcumoB: meramwioB |A-IIA rpynm, mwmaka, memu(ll) u sxemesa(ll, IN1).
' [TonyueHue oKCHA0B METAIIIIOB
47 XuUMHYECKHE CBOWCTBA OCHOBAaHUM M aM(OTEPHBIX TMIAPOKCUIOB (HAa MpUMEpE THIPOKCUIIOB
' aIOMMHUS, JKefie3a, [UHKa). [Tonydyenne ocHoBaHUM 1 aM(OTEPHBIX THIPOKCHUIOB
OO0mme XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHOHM, CEPOBOIOPOIHOM, CEPHHUCTOH,
4.8 CepHOH, a30THOH, (QocdopHOl, KpeMHUEBOH, yronbHOH. (OcoOble XHMMHUYECKHE CBOMCTBA
KOHIIEHTPUPOBAHHOM CEpHOU U a30THOM KucIoT. [Tonyuyenue kucior
4.9 OO0mme XxuMUYeCKre CBOWCTBA cpeaHux comeil. [lomyuenue coneit
410 [Tonyuenue, cobupanue, pacrno3HaBaHUE BOJOPOJA, KUCIOPOJa, aMMUaKa, yrieKucloro ra3a B
' nabopaTopuu
111 [Tonyuyenne amMmmuaka, CEepHOH M a30THOM KHCIOT B MTPOMBINIIEHHOCTH. OOIMe CcrocoOs
' MOJIY4EHHS METAJIIOB
4.12 ['enernueckas CBs3b MEXKAY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUI
5 XUMHUUYECKHE PEaAKITUU
Knaccudukanuss XUMHUECKHX pEaKIUil MO pa3iIMYHBIM MPH3HAKAM: IO YHUCIY U COCTaBY
5.1 YYacTBYIOUIMX B pEaKIMHU BELIECTB, MO TEIIOBOMY AJ(PQeKTy, M0 H3MEHEHHIO CTereHeil
OKHUCJICHUS] XUMHYECKHX 3JIEMEHTOB
5 TemnoBoli  3pdexT XUMHUECKON peakiuu, TEPMOXMMUYECKUE ypaBHEHUA. DK30- H
' SHAOTEPMUYECKHE peaklUuU. TepMOXUMUYECKUE YPaBHEHUS
OKHCIUTETbHOBOCCTAHOBUTENbHBIE peakuuu. OKucauTenn W BoccraHoBuTenu. IIponecchb
5.3 OKHCIIGHUSI U BOCCTAHOBJICHUSA. OJEKTPOHHBIA OanaHC OKHCIMTEIbHOBOCCTAHOBUTEIBHON
peaxkuuu
c4 Teopust  2JIEKTPONIUTHYECKOW  Auccoumanuu. KaThuoHbl, aHHOHBL.  DJEKTPOJIUTHI |
' HEeRJIeKTPONHUThl. CHUITbHBIE U clabble 3NeKTPoauThl. CTeneHb N1 CCOHAINN
- Peakiiuu noHHOro oOMeHa. YCJOBUS NpPOTEKaHHsS pEaKIUil HOHHOrO OOMeHa, TOJHbIE U
' COKpaIIEHHbIC HOHHBIE YPABHEHUS PEaKLUii
6 XuMus U OKpyXxaromias cpeaa
6.1 BemecTtBa m Marepuansl B IMOBCEAHEBHOW JKHW3HU 4YeJOBEKa. be3omacHOe HCIOIb30BaHUE




BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6I)ITy. HepBaﬂ InmoMomp MnMpu XUMHUYICCKUX

0XXOorax u OTpaBJICHUAX

XUMHUYECKOe 3arpsi3HEHUE OKpYXKaromied cpenbl (KUCIOTHBIE IOXKIHM, 3arps3HEHHUE IOYBHI,

BO3/lyXa U BOJOEMOB), CIIOCOOBI ero nmpenoTBpamieHus [IpenenbHas JonycTuMasi KOHI[CHTpaIus

6.2
BentectB ([IJIK). Ponb xumum B pemieHUH SKOIOTHYECKUX MPOOJIeM. YCHIICHHE MapHUKOBOTO
s dexTa, pa3pylieHue 030HOBOTO €05
[Tpumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUU B OBITY, MEIHUIIMHE,
6.3 MIPOMBITIVICHHOCTH M CEIIbCKOM XO03siicTBE. [IprMeHeHne MEeTalioB M CIUIaBOB (CTajb, YyTYH,
' JIOPATFOMUHUM, OpOH3a) B OBITY M MPOMBINIICHHOCTH UX coenuHeHui. [loHsATHE O KOppo3uu
METaJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6. [TpuponHble MCTOYHUKU YIIEBOAOPONOB (Yrojib, NMPUPOAHBIA Ta3, He(PTh), MPOTYKTHI HX
' nepepadoTku (OCH3UH), UX POJIb B OBITY U IPOMBIIUICHHOCTH
[TepBoHAUaNBbHBIC TIOHSATHAS 00 OPraHUYECKUX BEMIECTBAX KaK O COCIMHEHHSX yriepoia (MeTaH,
6.5 9TaH, STUJIEH, AallETUJIEH, STaHOJ, TJIMLIEPUH, YKCyCHasl kucnoTa). [loHsTie o 6Momorndecku BaXkKHbIX
BEILIECTBAX: )KUPaX, OeNKax, yrieBoAax — U UX POJIU B )KU3HH YETIOBEKa
7 Pacuérnr:
7.1 1o GopMysnaM XUMHUECKUX COECAUHEHUM
7.2 Macchl (MacCoBOM) 107K PaCTBOPEHHOIO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM ypaBHEHUSIM










