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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (herepalbHOM
pabouell mporpaMMbl BOCIIUTaHMSI U C Y4ETOM KOHLENIMM NPENOAABaHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX oprauuzanusx Poccuiickoit deneparmu.

[IporpamMa mo XxuMmMuu [a€T HpeACTaBICHHE O IeNAX, oOIiel crpareruu OOy4deHHs,
BOCIIUTAHUSI U Pa3BUTHA OOYYalOIIMXCS CpPEACTBAMHU YYEOHOTO IpEeaMeTa, YCTaHaBIMBAET
o0s13aTesIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpesieieHue ero mno kjaccaM U
CTPYKTYpUPOBAHHE 10 pa3jesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHBIE
Y KaUECTBEHHBIC XaPAKTEPUCTUKH COACPKAHMS, PEKOMEHIyEMYIO ITOCIIE0BATEILHOCTh U3YUYEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JJOTMKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOLINXCs, ONIPeIesIAeT BO3MOKHOCTH IIPEAMETa 11 peaTn3aliu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTENbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 001Iero oOpa3oBaHms, a Takke TpPeOOBaHMM K pe3yiabTaTaM OOyYeHHs] XMMHUU Ha
YPOBHE IIeJIel U3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM NESTEILHOCTH
00ydJaromerocs Mo OCBOCHUIO0 y4eOHOTO COIepIKaHMUS.

3HaHUE XUMUH CIYXHUT OCHOBOU JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeICTaBICHUH O MaTEpUAIbHOM €AMHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPALICHUSAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemeHust TI00anbHBIX MpPOOJEM YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCcKoi 6e30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  MX  CAaMOCTOSITEJIbHOM  y4eOHOH  NeATENbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKH3HH, TaKk U B
po¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEeUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IUIs]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;

CHocOOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTEeCTBEHHO-HayYHBIM
3HaHUSIM, K TPHPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHUS B OOYyYEHMHM XUMHH O0ECIEUMBAIOTCS CHeun(UKON coiepiKaHus
y4eOHOTr0 NpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOEHUE
00y4aromKUMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa conepkaHHs NMPOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noxxoja kK eé m3ydeHuro. ConepxaHME CKIAABIBACTCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUILY IIOCJIEIOBATEIBHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [Iepuoanueckoro 3axkona J[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— MpEACTaBICHUH 00 NEKTPOIUTUIYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.



Teopernueckrne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPHYECKH TOJIYYEHHBIX W
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEA0BATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJHSS
(GyHKINU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TIOTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIECH HAydyHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
[IEHHOCTHOTO OTHOULICHHUSI K HAyYHOMY 3HAHHUIO ¥ METOJaM IO3HaHUs B Hayke. M3yueHune xumun
MPOUCXOUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHbBIX TpeaMeTOB: «OKpyKaroImui
Mup», «buonorus. 5-7 knaccel» U «dusuka. 7 Kiacey.

Pacmmpenue nporpaMmbl OpHEHTHPOBAHO Ha coXpaHeHHE (yHIaMEHTAIbHOIO XapakTepa
oOpa3oBaHus, cremupuKku y4eOHOro TpeaMeTa W OOECTeueHUE YCIEIIHOTO OO0y4deHHs Ha
CleyIollleM YpoBHE oOpa3oBaHHs. B mporpamme mo XuMmHM peajgu3yeTrcs pa3BUBAIOLas U
NpaKkTUYecKas HarpaBJIeHHOCTh 0OyueHHst XuMuH, auddepenuunaryst o0ydeHus, BKIIOYAIOIIas
npoQMIbHYIO TOJATOTOBKY OOYYalOMMXCSA U TOCIEAYIOIIee CaMOONpeaeieHne B BBIOOpE
HarpaBJIeHus1 00y4eHus: B MpoUIbHBIX Kiaccax. [Iporpamma cnocoOCTBYeT pealn3aluy 3a1au
npodecCuoHaNbHOM OpUEHTAIlMM W HallpaBJIeHa Ha MPEIOCTABIEHUE BO3MOXHOCTU KaXKIOMY
oOyyaromemMycs IpOsIBUTh CBOU MHTEJUICKTyalbHbIE U TBOPUYECKHE CIIOCOOHOCTH NMPH U3YUCHHH
y4eOHOro mpeaMera, HeOOXOIUMBIE ISl TPOJIOJDKEHUST 00pa30BaHMs U JaNbHEHIICH TPYI0BOM
NeSITETbHOCTH.

[Tpu u3yyeHnr XUMUU IPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MIPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIICHNN K HAyYHBIM METO/IaM MO3HAHUS MIPU U3yYCHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJNbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH TPABUII 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipu u3ydeHHHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(GbOpMHUPYIONIUM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XMMUH,

— obecrieueHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIUMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIMOHATLHON U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
Yrciie yMEHUI OOBSICHATH U OILICHUBATH SIBJICHUS OKPY/KAIOLIETO MUPA, UCTIONb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU M3YyYEHUU XHUMHUHU, TMPUMEHSATh UX MPHU PEHIeHUH MpoOJieM B MOBCEAHEBHOMN
KHU3HHU U TPYIOBOH IEATEIBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTUYECKH IIeJIECOO0Pa3HOro MOBEACHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHUSI CBOETO 30POBbA M OKPYKAIOUIEH MPHUPOTHON
cpenbl;

— pa3BUTHE MOTHBAIUHU K O0YyYEHUIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod ISl ¥ HAMPaBJICHHOCTH JAJIbHEHUIIIET0 00yYeHHUS.



OO01ee yuciio 4acoB, OTBEACHHBIX IS M3yYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
obpasoBanusi, coctaisieT 204 gaca: B 8 knacce — 102 gaca (3 gaca B Heneno), B 9 kiacce — 102
yaca (3 yaca B HEJIENIO).



COJEP)KXAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipenmer xumun. Ponb XuMHUM B KH3HU 4YelOBEeKa. XHMHUS B CHCTeME HayK. Tena u
BeliecTBa. du3nueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BenlecTB. [lonaTre o MeTogax
no3HaHUs B XuMuU. YucTele BemecTBa U cmecu. CiocoObl pasieieHust cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BeLleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunueckas popmysa. BageHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHas MOJIEKYJSIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonuuectBo Bemectsa. Mosnb. Mosnsipaast Macca. B3auMocBsI3b KOJIMUECTBA, MacChl M YHCIIa
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacuérsl mo popmynam XUMHUYECKUX COETMHEHUH.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XuMuueckue ypaBHeHUs. Kinaccuduxanus XuMuyeckux peakuuit
(coenMHEHUS, PA3IOKECHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, mpaBUiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJIOBAaHHEM, M3YYCHHE M ONMUCAHUE (PU3NYECKUX CBOKNCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TASTHHE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKHUX (TOpEeHHE CBEYH,
NPOKAJIMBAaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOIOICHNE U
OIMCaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklMii (pa3ioxkeHne caxapa, B3auMOIeCTBHE
CepHOW KHUCIOTHI ¢ XJOpHIOM Oapusi, pasznokeHue runpokcuaa menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBUE Kese3a ¢ pacTBopoM coiu Meau (1), m3ydenne cnocoOoB pasneneHus cMecei:
C TMOMOIIBI0 MarHuTta, (UIBTPOBAaHWE, BHIMAPUBAHWE, TUCTHIUIAIMS, Xpomarorpadus,
IPOBEJICHNE OYUCTKU MOBAPEHHOH COJM, HAOJIIOJCHHE M OINMCAaHUE PE3yIbTaTOB MPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJENEH MOJIEKYI
(IIapoCTepKHEBHIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 31€eMEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHUYECKUEe CBOMCTBA (pEaKIui TOPEHNUs).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpOAa B JlabopaToOpu M
npoMblIIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporiHas MOAU(PHUKAIHS
KHCIJIOPOJA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 9K30- U
SHJIOTEPMHUUYECKHE peakuuu. TOIMBO: yroiab W MeTaH. 3arpsA3HEHUE BO31yXa, YCHIICHHE
NapHUKOBOTO 3P deKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bopopon — anemeHT u npocroe BeniecTBo. Haxoxaenue Boiopoaa B mpupoe, pusndeckue
U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI osryueHust. KucioTst u conu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BellecTB B BOJe. MaccoBasi J0Js BELIECTBA B
pactBope. XuMHUecKHue cBoicTBa BoAbl. OcHOBaHMs. Poiib pacTBOpPOB B NMPHUPOAE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJ.

Knaccudukanust nHeopranmueckux coenuHennid. Oxcunpl. Kiaccudukanus OKCHIOB:
cojieoOpa3ymomnue (0OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpa3zyromue. Homenknarypa
OoKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.



OcnoBanus. Kiaccudukanust ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenknarypa ocHoBaHuil. PuU3MYECKHME M XMMHUYECKHE CBOWMCTBA OCHOBaHMH. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoiicTBa kucioT. Psan akruBHoctu metamioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coneil. @uznyeckre U XUMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeiesieHHue CoJIepKaHusl KHCIopo/ia B BO3yXe, MOoIydeHue, cooupaHue,
pacro3HaBaHHE M H3YYE€HUE CBOMCTB KHCIIOpOJa, HAONIOJCHHE B3aMMOACWUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3llaMyd OKCHJIOB M OIKMCAHUWE HMX CBOWCTB, MOJy4Ye€HHE, COOMpaHWE, paclO3HaBaHUE H
U3ydeHHe CBOWCTB BOaopoaa (ropeHme), B3ammojeiicTBue Bojopoma ¢ okcuaom wmeau (1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOMOIeHNE 00pa3IloB BEIIECTB KOJTUYECTBOM |
MOJIb, HCCJIEIOBaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICKICTBHE BOJBl C MeETaUIaMU (HAaTpueM W KajbliueM) (BO3MOXXKHO HCIIOIh30BAaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaAOJI0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, M3ydyeHue
B3auMoieiicTBus okcuna meau (1) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJUIAMU, PEaKIHii
HEWUTpalIHu3aluu, OJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHUE OJTHOTO METAJlIa IPYruM
U3 PAacTBOpA COJM, DPEIIEHUE SKCIEPUMEHTAIBHBIX 3adad Mo TeMe «BaxkHelmue Kiaccsl
HEOPTraHWYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanyeckass cucremMa xumudeckux sjiementos JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakunuu

Crpoenue atoMoB. XuMH4ecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

[lepBble MOMBITKM KJIACCU(PHUKAIMM XUMHUYECKHX O3JeMeHTOB. [loHsTHe O Tpymnmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METalljiaX, rajoreHax,
UHEpPTHBIX (OIAropoJHBIX) ra3ax. JJIEMEHTHl, KOTOpble OO0pa3yloT amM{QOTEpHbIE OKCHIBI U
TUAPOKCHUBI.

[leprnognueckuit 3akoH. OtkpbiTHe Ilepuognueckoro 3akona. Ilepuoguueckas cuctema
xumuuecknx 3yeMeHToB J[. Y. MenzaeneeBa. Koporkoneproanas u JIMHHOTIEPUOAHAS (HOPMBI
tabmuubl «[leprogndeckas cucrema xumudeckux dnneMmeHntoB J[. M. MenneneeBay. [lepuoast u
rpynisl (A- u B-rpymrmsr).

Crpoenne atomoB. CocTaB aTOMHBIX sizaep. M3otonbl. PagmoakTMBHOCTb. DJIEKTPOHBI.
DeKTpoHHAss OpOWTab. DHEPreTHYSCKUE YPOBHM M TOAYPOBHH aTtoma: S-, P-, d-opOurtanu.
DJeKTpOHHbIE KOH(UIypalud M 3JIEKTpOHHO-Tpaduueckue ¢(opmyiasl aromMoB. DuznyecKuii
CMBICJI TTOPSIIKOBOTO HOMEpa, HOMEpa NEpHoJa M Ipymisl 3jeMeHTa. CTpoeHue 3JIEeKTPOHHBIX
o0onoyek aromMoB mepBeIX 20 XuMudeckux smeMeHTOB llepuogmueckoit cucremsr [l H.
MeHnpaeneeBa: pacrpenesieHHe JJIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHSM U
opouransam. ®usznueckuii cmbica [leproandyeckoro 3aKoHa.

3aKOHOMEPHOCTU U3MEHEHHUs paauyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 rpynmnam u nepuojam. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUN XMMHMYECKUX 3JIEMEHTOB B MEPUOAAX U Ipynmax. XapaKTEPUCTHKAa XUMHUYECKOTO
AJIEMEHTA 110 €ro NnojoxxeHuro B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3nauenue Ilepunonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. Jl. 1. Mennenees — y4eHbll U IpayKJaHUH.

ONEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  JJIEMEHTOB. XHMHYECKass CBsI3b. Bunubl
XUMHUYECKON CBSI3U: KOBAJIEHTHAs IOJSApHAs CBSA3b, KOBAJICHTHAs HEMOJSPHAs CBSA3b, MOHHAA



CBsI3b. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHONH M MOHHOMN CBSI3H. DJIEKTPOHHBIC U CTPYKTYpPHBIE
¢dbopmyiibl BemiecTB. KaTHOHBI M aHHOHBI.

Kpucrammmyeckue n amopgHbsle BemecTBa. THIBI KPUCTATMYECKUX PEIIETOK: HMOHHAs,
aTOMHas1, MOJIEKYJISIPHAs. U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OrmnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OMHApHBIX
coeMHEHUsAX. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel OKHUCIEHHS U
BOCCTaHOBJEHMs. OKHCIUTENM U BOcCTaHOBUTENH. (COCTaBIEHME YPAaBHEHMH IPOCTHIX
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUIl U pacCTaHOBKA B HUX KO3((UIIMEHTOB METOAOM
AIIEKTPOHHOTO OallaHca.

DKCMEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHU:

O3HaKOMJICHHE ¢ 00pa3liaMy METaNIOB ¥ HEMETAIJIOB;

MOJICJINPOBAHUE CTPOEHHSI MOJIEKYJ MPU MOMOIIM PUCYHKOB, MOJENEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (OpMYIT;

IIPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakliuu pa3aokKeHHs, COSAUHEHUS).

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THUAPOKCHIA
LMHKAa C pacTBOpaMu KHUCIOT WM ILIEJI0YEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKINii (TOpEeHHE, peaKIuu pa3iokKEeHUs, COeTUHEHHS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€H NPU M3YYEHMHM XUMHH B 8 KIIaCcCE OCYLIECTBIISIETCA
yepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHSATHH, SABISIONIUXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOpUSs, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukauusi, NEPUOJUYHOCTh, HAONIOJEHHE, SKCIHEPUMEHT, MOJCINPOBAHHE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, W30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYNA, JJEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEIMYHMHBI, CAWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKIust

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuUMHYeCcKHX »diemeHtoB [[. .
MengeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XHUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KLU W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil cucTeMe U CTPOEHUEM MX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKY U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWYECKHX BEMIECTB. XMUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKUX COEIMHEHUH, NeHETHYeCcKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudpukanuss XuMUYeCKUX peakluid 1Mo Pa3IMYHbIM MPU3HAKAM (110 YHCIYy H COCTaBY
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTyY, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajau3aTopa). OK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonarue o ckopoctn xuMudeckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOoreHHbIX peakuusx. [lonsatue o



katanuse. [IoHsTue o xumMuueckoMm paBHOBeCcHH. DAKTOPBI, BIUSIOMINE HA CKOPOCTh XUMUYECKON
PEeaKIMu U MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBIeHUE YPaBHEHHHW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia HIEKTPOHHOIO OallaHca.

DJIEKTPOJIUTHYECKAST JAUCCOLMANMSA. XHUMHUYECKHE peakluu B pacTBopax. Teopus
AIIEKTPOIUTUYECKOH uccormanuu. PactBopenue kak pu3nko-xumuueckuil npouecc. [lonsrue o
TUAPATAX U KPUCTAILIOTHIpATaX. DIEKTPOJIUTHI U HEANEKTPOJIUThI. KaTnoHbl, aHMOHBI. MeXaHu3m
JUCCOLMAIIMU BEIIECTB C PA3JIMYHBIM BHUJIOM XUMHYECKOW CBsi3u. CHIBHBIE U Cla0bie
anekTposuThl.  CTemeHp  OuUCCOLMAlMM,  KOHCTaHTa  AuccouManuu.  MHAMKATOpBI.
DNEKTPOIUTHYECKAsT JUCCOLMALUS KUCIOT, OCHOBAaHUM U COJIE.

Peakiun woHHOro oOMeHa. VYCJIOBHS TMPOTEKAHHWS PEaKIUid HWOHHOTO oOOMeHa.
MounekynsipHble, MOJHBIE M COKpAallCHHbIE HMOHHBIE ypaBHEHHUs peakiuil. CBoiicTBa KHUCIOT,
OCHOBaHMW ¥ COJIE B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTHYCCKON JTHCCOIHAIINH.
KauecTBeHHbIC peakiii Ha HOHBI.

I'maponus coseil. MloHHBIE ypaBHEHHMSI THUAPOJH3a COJIEH. XapakTep Cpeabl B BOJIHBIX
pacTBopax cosei.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHWMYECKHX BEILECTB —
METAJUIOB M HEMeTauloB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIICJOBAHUE 3aBHUCHMOCTH CKOPOCTH XMMHMYECKOM pEaKkUuu OT BO3JACHCTBUS pPa3IMYHBIX
(bakTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCAa TUCCOIHALNN
KHCIIOT, IIeJ104el 1 cojiel (BO3MOKHO UCIIOIb30BAHNE BUJIEO MATEPHUAJIOB), IPOBEAECHUE OIBITOB,
WITIOCTPUPYIOIIMX MPHU3HAKK MPOTEKaHWs peakUuid HMOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), ONBITOB, WILTIOCTPUPYIOIIUX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMN (FOPEHHE, pEaKLUU pa3ioXKEHHUs, COCAUHEHUs), PACIIO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBK0 KAUEeCTBEHHBIX pEaKIMM Ha HOHBI, pPEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemera/ibl 4 MX COeJUHEHHA

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTpPOEHHUS aTOMOB, XapaKTEpHBIC
creneHu okucieHuss. CTpoeHune M (u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHYECKHE CBOHCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJaMH, HEMETallaMH,
mienoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TMOJydYCHHUE,
npuMeHeHue. [leicTBre X10pa U XJIOpOBOJOPOa Ha OPraHu3M 4elloBeKa. BaxkHenmue xJIopuasl
U X HaXO0XJICHUE B IPUPOJIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne U (pU3MUECKHE CBOMCTBA NMPOCTBHIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HKAIIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKue CBoMcTBAa. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(o6mIme Kak MpeAcTaBUTENS Kacca KUCIOT U crienuduieckue). XUMUYECKUE PEaKInH, JISKaIue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHOii KUCIIOTHI.
Conu cepHOM KHCIIOTBHI, KauyeCTBEHHAs peakius Ha cyinbdar-uoH. HaxoxaeHue cepel U €€
COCIMHEHUHN B IpUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHUSIMU CEPbI
(KUCTIOTHBIC JOXK/IH, 3arPSI3HEHNUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPE0TBPAIICHHUS.

OOmast xapaktepucTuka 35eMeHTOB VA-rpymmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHEHHE B MpUpoJe, (GU3NYECKHE H
XUMHUYecKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHYECKUEe
CBOMWCTBA, MoylydyeHue 1 npumeHenue. Coiau aMMOHHUS, UX (pU3HUECKHE U XUMUUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuMsi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IOJy4YEeHHE,



duznueckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M cOJIed aMMOHMS B KayeCTBE MHHEPaJbHBIX
ynoopenuii. XuMHYeCKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAU(PUKAIII
doctopa, puznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
bu3nvecKne W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTroB B KadecTBE
MHUHEPaAJIbHBIX Y100pCHHIA.

OO6mas xapakrtepuctuka djeMeHTOB IV A-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHH. YTJIepo], alJIOTPONHbIE MOAU(DUKAIIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux (pU3MUecKue U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJy4eHHE U TMPUMEHEHHE. DKOJIOTHYECKHEe MPOOIEMBI, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
coiu, uUX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npumeHeHHe. KauecTBeHHas
peakius Ha KapOoHaT-uoHBL. Mcronp30BaHne KapOOHATOB B OBITY, METUIIMHE, IIPOMBIIIUIEHHOCTH
U CEIbCKOM XO351CTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BEILIECTBAX KaK O COCAMHEHMSX YIepoJa
(MeTaH, 9TaH, dTUJICH, alleTUJIeH, TaHOJ, TIULEPUH, YKCYCHas KuciioTa). [[pupogHbie ICTOYHUKU
YTJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), MIPOAYKTH UX NepepadoTKu (OCH3HH), UX POJIb
B OBITY U IPOMBINUIEHHOCTH. [ToHsTHE O OHONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHUpaX, Oenkax,
YIJIeBOAAX — W UX POJM B JKU3HU YeJOBeKa. MarepuaibHOE €IMHCTBO OPTraHUYECKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemunii, ero ¢usnueckne M XHWMUYECKHE CBOMCTBA, MOJNYyYEHHE U TNPUMEHEHHE.
Coenunenuss kpemHusi B mpupome. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (1V) u
KpeMHHEBOM kucioTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaYeCTBEHHBIX PEakIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCJUHEHUH (BO3MOXKHO
WCIIOJIb30BaHNUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMd XJIOPHAOB (TaJOreHHUIIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3yY€HHUE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOH peakluu Ha cyib(paT-HOH W HaONoJIeHue MpH3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
nojy4deHue, coOupaHue, paclo3HaBaHWE M U3yUEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHHUA U (pocaT-uoH U U3yYeHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEAbIO (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJeNeld KpUCTAIMYECKUX peImEToK anmMasa, rpadura,
¢ysepeHa, 03HAKOMIJIEHHE € MPOLECCOM aJACOPOIIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHBOra3a, MojdydeHue, cooupanue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAUeCTBEHHBIX pPEaKUUMid Ha KapOOHAT W CHIIMKAT-UOHBI U
U3Y4YeHHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJICHHE C TPOAYKLUHUEH CHIMKAaTHOU
IPOMBIIIJICHHOCTH, pEIIeHNe IKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «BaskHelne HeMeTauibl U uxX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSs

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepuoanueckoii cucreme XuUMUYecKux 3ieMeHTOB JI. 1. MenneneeBa U CTpOCHHUS aTOMOB.



Crpoenue MeramioB. Mertaminueckass CBsI3b M METAUIMYECKAs] KPUCTALUTMYECKAs pEHIETKA.
DJIEKTPOXUMUYECKUN pAll HAOpsOKEHH MeTaioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
MeTaymioB. O0mme crocoObl MONy4YeHUs MeTaUIoB. [IoHATHE O KOPPO3HH METaNIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUNA, OpOH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[llenounbie MeTauibl: TookeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCHUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
MICIIOYHBIX METAII0B M UX COCAUHCHUM.

[IlenoyHO3eMeNbHBIE METAIIIBI MATHHUI M KaJIBIUI: TTOJI0KeHUE B [lepuoanyeckoi cucreme
xuMmuueckux anemeHtoB . M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxOXXJACHUE B MPHUPOJIE.
dusnyeckre U XUMHUUYECKHE CBOMCTBA MarHus W Kajdblysl. BakHeHInne coeqUHEHUST KaJIbIUS
(oxcun, ruapokcu, conun). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumomgmueckoil cucrteme Xumuuyeckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYeCKUe U XUMUYECKHE CBOKCTBA
amroMuHus. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenne B Ilepmommueckoir cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXAEHUE B Mpupojae. PU3NdecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Oxkcunwl, Tuapokcunbl u comu skene3a (Il) u xenesa (ll), mx cocra, cmoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumMeHm:

03HaKOMJICHHE C 00pa3llaMHi METAJIOB U CIIABOB, MX (PU3MUYECKUMHU CBOWCTBAMH, U3YUCHHE
PE3yNIBTaTOB KOPPO3HH METAIIIIOB (BO3MOKHO HCIIOJIb30BAHKIE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KalbIlUs W HATPpUs C BOJOH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIEcca TOPEHHs Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KajlblUs, aIIOMUHUS, LUHKA, xene3a (I1) u xenesa
(1), meau (1), HaGMIOIEHHE M OMKMCAHUE MPOILECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATpPHS,
Kausl U KaIblus (BO3MOXHO HCIIONH30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS M TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10
TeMe «BakHelIIue MeTaabl U UX COCTUHEHUS.

XuMHus 4 OKpY:KaOLIasi cpeaa

BemectBa u maTepuansl B TOBCEIHEBHOM JKM3HHM YEJIOBEKA. be3omacHOe UCIOIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKArOIIeH cpenl (TIpeenbHas JOMyCTUMast KOHIICHTPAIUs
Beriects, ganee — [1/1K). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii Ixkcnepumenm:

u3ydeHrue o0pa3iioB MaTepraIoB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHU B 9 Kjacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOITUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U TIOHSATHH, SBJISTFOITUXCS
CHUCTEMHBIMU ISl OTACJNBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATIHU3,
CUHTE3, KIacCHU(pUKaluUs, MEePHOJUIHOCTh, HAOIMIOACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJIENb, SIBICHHUE, TAPHUKOBBIA d(PPEKT, TEXHOIOTHS, MaTEPUAIIBI.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIbI,
palUOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUA 3apsll, MPOBOJHUKHU, IMOIYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTD, KPUCTAINTHYECKAS PEIIETKA, CIIIaBbl, (PU3MIECKUE BEIIMUYNHBI, STUHUTIBI
U3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.



Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHAOOpPEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
MCKOIIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0OmIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0/1€ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM J1€ATEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH U HOPMAaMH TMOBEACHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COILIMATTU3AIIMH 00yJarOIIUXCSl.

JInuHOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOICTBOBATHCA
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M pacUIMpeHHe ONbITa JESITEeIbHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HayYHOMY
HACJIEIMI0, TIOHMMaHMs 3HAYCHHS XMMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIaJIETh JTOCTOBEPHOU MH(pOpMalMell O MEepeqOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MHpa U O0IIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJE3HOM, y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUYECKOM U JPYTUX BHJAX ACSITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM JI€ATELHOCTH IPH BBINOJHEHUH y4eOHBIX, MMO3HABATEIbHBIX 33134, BBINOJIHEHUH
XUMHYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMaHUIO
U B3aMMOIIOMOIIM B TpoOLeCCe ATOH y4uyeOHOH IesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MOBE/ICHNE U MTOCTYIKH CBOMX TOBAapHILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM
OCO3HaHUS MTOCJIEICTBUM ITIOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

MHUpPOBO33PEHYECKHE  MPEACTAaBICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY JJIst
NOHUMAaHMS CYITHOCTH HAYYHOM KapTUHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPO/IBI, B3AaUMOCBSI3X UeJIOBEKa C MPUPOIHOM Cpeiol, O PO XUMHH B MTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUW MO XUMHH,
HEOOXoauMBbIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPaTypod, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMAaLMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHnI0, IPOEKTHOM U MCCIEAOBATENbCKOM NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpaBJICHHOCTH U YPOBHs 00y4eHUS B JaJIbHEHIIEM;

4) hopMupOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/10POBBIO, YCTAaHOBKH
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPHUITHE BPEAHBIX MPHUBBIYCK
(ynorpeOyieHUsI aJKOTrojsi, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COONIOJEHHS IPaBHI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccil U TpyAa pa3IuyHOro poja, yBaXeHHe K
TPYAY U pe3ybTaTaM TPYI0BOH NS TeIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHOW TPACKTOPUU MPOJOIKEHUS
o0Opa3oBaHUs C Y4E€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX



UHTEPECOB U TOTPEOHOCTEH, YCHEIHOW MpOo(EeCCHOHANBHOW JESITEIbHOCTH U Pa3BUTHA
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHLCS B PO eCCHOHAIBHON CpeIe;

6) 9K0JIOrMYeCKOro BOCIUTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO M 0e30MacHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS MIPH paboTe ¢ BEIIECTBAMU,
a TaK)Ke€ B CUTYyAIUAX, YTPOXKAIOIINX 30POBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHHUSI, TIOTydaeMble PU U3yUYESHUU XUMUH, IS PeIICHUS 3a/1a4,
CBSI3AHHBIX C OKPY)KAIOIIeH MPUPOAHOM Cpenoi, IJisi TMOBBILICHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pemIeHUs
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIBHON, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METANIPEIAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMeTHBIX pPe3yabTaTOB BBLICISIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUI, TUnoresa, (akr, CUCTEMa,
MPOIIECC, IKCTIEPUMEHT U APYroe.), KOTOPBIE MUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[IEJIOCTHOW HAyYHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbBIC NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIAHHPOBAHUIO M OCYIIIECTBICHHUIO YIeOHOH 1eATeThHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe eliCTBUS

ba3zoBble Jlornyeckue AecTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IPU OCBOCHUM 3HAHUM:
PacCKpbIBAaTh CMBICII XMMUYECKUX MOHATUMN (BBIIEATh UX XapaKTePHbIE MPU3HAKH, YCTAHABIIUBATh
B3aMMOCBS3b C APYTMMHU TOHSATHUSIMHU), HMCIOJNb30BATh MOHATUS ISl OOBSICHEHHS] OTIENIbHBIX
($aKTOB U SABJICHUIA, BRIOUPATH OCHOBAHUS U KPUTEPHH JJIs1 KIacCU(DHUKAITMN XUMHUYECKHUX BEIIECTB
U XUMUYECKUX DPEaKIUil, ycTaHaBIMBaTh NMPUUYMHHO-CIICIACTBEHHBIC CBSI3U MEXIy OOBEKTaMu
U3YYCHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, JCTYKTHUBHBIC, MO aHAJOTHH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHUE MPUMEHSATh B MPOLECCE MO3HAHUS MOHATUS (NIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MpeoOpa3oBBIBATh MIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
xumMuueckass ¢GopMylna M ypaBHEHHE XHUMHUYECKOW peakluu — TpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/la4, C Y4YETOM HSTUX MOJEIbHBIX MPEJICTABICHUNA BBISIBISATH U
XapaKTepu30BaTh CYIIECTBEHHBbIE MPU3HAKM H3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIECTB U
XUMHUYECKHX PEaKIUi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYMS B N3yUaEMBIX IPOLECCAX U SBICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMUS, a
TakkKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

NPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHW3aIlMM U TPOBEICHUIO YUEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3yibTaTaM IMPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOJIyIaeMYIO U3 Pa3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHSTh PA3TUYHBIE METO/IBI M 3aIPOCHI IIPH TIOUCKe U 0TOOpe MHpOpMAaIK 1
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISl BBINIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacTH HCMOIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUuE KYJIbTYypOil aKTUBHOTO HCIOIb30BAaHUS PA3IMUHbIX
MOWCKOBBIX CHCTEM, CAaMOCTOSATEIHHO BBIOMPATH ONTUMAIBHYIO (QOpMYy MpeACcTaBICHUS
uH(pOpMallMl U WJUTIOCTPUPOBATH peIIaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JHUarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpolEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU MTPOMBINIJICHHOCTH, CEIbCKOTO X03SICTBA M TPaHCTIOPTa
Ha COCTOSIHHE OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOMPOCHl (B XoJe Auaiiora W (WJIH) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoll TeMbl, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHHS
MPEI0KEHHOM 3a/1auu;

YMEHHsI PEICTABIISATH MOJYUYEHHBIE PE3YJIbTAThI IO3HABATEILHON NEATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHUIO CBOMCTB
BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HMUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpeeeHue KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITENIbHO OMPEACTATh eI IeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBaTh W TNpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WK KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM ICMUCTBUM ITPU BHITIOJIHEHUU 3aJaHUI
C y4€TOM TIONyYEHHUs HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OILICHMBATh COOTBETCTBUE MOJIYYCHHOIO pe3ybTaTa 3asBICHHOMN 1IeJM, YMEHUE HUCIIONb30BaTh U
AHATM3UPOBATH KOHTEKCTHI, MMPEJIaraéMbIe B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB II0 OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM paboyelt TpOorpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
oOydJaromuMuCcs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crenuduueckue s
npeaMeTHoM o0nacTu «XHUMHS», BUIBI ACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHUTYaI[UsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHI: aTOM, MOJEKyJa, XUMUYECKHUIT

9JIEMEHT, [MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJTHOPO/IHASI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIsl XUMUYECKOTO 3JIeMEHTa
B COCAWHECHHWM, MOJSIPHBIE 00BEM, OKCHA, KHCJIOTa, OCHOBaHUE, COJIb,
3EKTPOOTPHULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUYecKas peakius, Kiiaccupukamnus
peaKuuii: peakluyi COSAMHECHUS, PEAKIIUU PA3NIOKEHUs, PEAKIIUU 3aMEIICHUS, PEaKIIIN
0o0MeHa, 3K30- U YHJIOTEPMHUYECCKHE PEaKINH, TEIIIOBOM 3P (EKT peakiuu, sapo aToma,
DJIGKTPOHHBIN CIIOM aroma, aToMHas OpOWTalb, PauyC aromMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KaTUOH, AaHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLEHTHAs KOHIIEHTpAIHs) B paCTBOPE;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHATUH M NPUMEHATH 3TU
MOHATUS MTPU ONMCAHUM BEIIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHUKY [UIi COCTaBJICHUS (opMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHEHUSAX, MPUHAAJIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenaeneeBa: 1EMOHCTPUPOBATH
NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTU CBOMICTB XHMHYECKHX 3JEMEHTOB OT HX
nosioxkenuss B Ilepumonnueckoid cucTeMe, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOIaJipo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moarpynmna (A-Tpynma)» u
«mmobounass monrpynna (b-rpynma)», Manble U OoJibIIME TEPUOIBI, COOTHOCHTH
o0o3HavyeHus1, KOTopsle UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COocTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneseHne ux 1o 3JIEKTPOHHBIM CII0M);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOHIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEpPaMHM  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALEHUI B PA3JIMYHbBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON pPEaKILINH;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATEIBHOCTH — AaHAIN3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTU3aIINI0, KIAacCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWCTB BELIECTB M XUMHUYECKUX PEaAKLUU,
€CTECTBEHHO-HaY4YHbIE METOIbl TO3HAHMS — HAOII0ICHHE, U3MEPEHNE, MOJICIINPOBAHUE,
HKCIIEPUMEHT (peasbHbI 1 MBICTICHHBIH );

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XHMMHUYECKOW TIOCyAOHM U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUsi C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMHU T10 BBITIOTHEHUIO TAOOPAaTOPHBIX XUMUYECKUX OTBITOB 10 MOJIYUYEHHIO U
coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJAa W KHCIOPOJA), NMPUTOTOBICHUIO
pacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
Y MPOBOJNUTHh XMMHUYECKHE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TOMOILBIO UHANKATOPOB (JIAKMYC, (heHOIPTATICHH, METUIIOPAHXK U JPYTHE).

K xoHmy oOyuenus B 9 KJiacce IpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLIHXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHATHH: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
SJICKTPOOTPULATCIIbHOCTL, CTCIICHb OKHWCJIICHHA, XUMHWYCCKAAd PpPCaKLUA, XUMHUYCCKASA
CBSI3b, TEIUIOBOHM (PPEeKT peakiuu, MOJab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HCIJICKTPOJIUTBI, JSJICKTPOJIUTHYCCKAA JUCCOoLUalA, pCakKuuu HOHHOI'O 06MeHa,
KaTaJln3aTop, XHMHYECKOe paBHOBecHE, OOpaTUMble M HEOOpaTHMbIE pEaKIIHH,



OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU,  OKHUCIHUTENIb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKass CBS3b
(koBaJleHTHasi, HOHHAs, METAJUTMYecKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, IMpeaeabHo J0mycTuMas
koHuentpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSITHS TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYyT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;

ONpENENsATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K ONpPEAEIEHHOMY
KJIacCy COEIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBs3U (KOBaJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON pEeMIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPpUPOBATH
€ro NMOHMMaHHe: ONHUCHIBATh M XapakTepu3oBaTh TabiauuHyio Gopmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TOHATUS «TJaBHas mnoiarpynmna (A-
rpymma)» u «mobounas moxarpynma (b-rpymma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPhIE UMEIOTCS B TIEPUOINYECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij spa,
o0Iiee YUCIIO AIIEKTPOHOB U paclpeielieHue X MO JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o0miye 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB JJIEMEHTOB U HMX COCIUHEHUN B
npejesiax MajiblX IEPUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMHUECKHE
peakuuu (MO YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKUUU BEIIECTB, MO TEMJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCICHHUS XUMHYECKUX dJIEMEHTOB);

COCTaBJIAITh YPAaBHEHUS: MIEKTPOJTUTUYECKON UCCOIMALIMN KUCTIOT, IIEJI0UYEH U CONEH;
MOJIHBIE M COKpAIllEHHbIE YpaBHEHMsI pPEaKIMil HOHHOrO OOMEHa; peaKlHid,
MOATBEPKJAIOIIUX  CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh MPOLECCOB TUAPOIU3a COJIed MOCPEACTBOM COCTaBJICHUS
KpPaTKUX MOHHBIX W MOJICKYJSIPHBIX YPaBHEHHU PEaKIUi, CYITHOCTh OKHUCIHTEIHHO-
BOCCTAHOBUTENBbHBIX PEAKIH MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO OajlaHca ATHX
peaKLuii;

MPE/ICKa3bIBATh XapaKTep cpebl B BOJHBIX pacTBOpax COJeH;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH
MPOTEKAaHUs XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMyJie COeTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOHN peaklny;

coONrofaTh mMpaBuja TMOJH30BAHUS XHMHUYECKOM TOCYyIO U J1abopaTOpPHBIM
o0opymoBaHuEeM, a TakKe MpaBuia oOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU TI0 BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYECHUIO U
cOOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO ra3a);

MPOBOAUTH PEAKIMH, MOATBEPXKIAIOIINE KaUyeCTBEHHbIN COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, moaua-, kapOoHar-, docdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HU3Y4EHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITENBHOCTA — AHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNEe, CHUCTEMATHU3aIlMI0, BBISBICHUE TNPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHUS CBOMCTB BELIECTB M XMUMHUYECKHX PEAKLHMM, €CTECTBEHHO-
Hay4HbBIC METO/IbI TO3HAHUSI — HAOII0JICHUE, U3MEPEHHE, MOICIIMPOBAHUE, SKCTICPUMEHT
(peasbHBIN ¥ MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHE

8 KUIIACC
Ne HanmeHnoBaHMe pa3iesioB U Komiriectso acon DJIeKTPOHHBIe (M (POBbIE)
n/n TeM MPOrpaMMbl Bcero KonTposnuere HpaxTiaeckue oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pa3nea 1. IlleppoHayanbHble XHMHYECKHE IIOHATHSA
XuMusi — BaKHas 00J1aCTh
11 €CTECTBO3HAHUS U 7 2 bu6mmoreka [IOK
NPaKTHYECKOH JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xuMu4ueckue 18 1 bu6mmorexa [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 25
Pa3znen 2. BaxHeillune nmpeacTaBUTe M HEOPraHMYECKHUX BellleCTB
21 Bo3znyx. Kucnopon. [Tousitue 12 1 1 bu6mmoreka [IOK
00 oxcuax https://m.edso0.ru/7f41837c
29 Bogopoa. Ilonsitue o 5 1 bubmmoreka [IOK
KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 10 1 1 bu6mmorexa [IOK
OCHOBaHHSX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIACCHI 14 1 1 bu6mmorexa [IOK
HEOPraHUYeCKUX COSITUHECHUI https://m.edso0.ru/7f41837c
Hroro o pazaeny 41

Pa3nea 3. Ilepuoguyecknii 3akoH u Ilepnoanveckas

cucreMa xumuieckux 3j1eMeHToB /. U. MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN

3.1

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
XAUMHUYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue
aToMma.

14

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢




XUMHYECKas CBA3b.

bubnuorek K
32 OwrcmTenbHo- 18 httgs://(:n .GedaS(I)lo(.)ru/7f41837c
BOCCTAHOBUTCIIBbHBIC peaKI_[I/II/I
Bubnnoreka [IOK
Hroro no paszeny 32 https://m.edS(I)lo.ru/7f41837c
Pe3epBHOE Bpems 4 bubmorexa LJOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME




INOYPOYHOE INIJTAHUPOBAHUE
8 KJIACC

Ne KoauuecTBo yacos Harta D1eKTPOHHBIE U (POBbIE
n/ Tema ypoka Bcer KoHTpoJILHBI IpakTnyecku H3YYeHH o0pa3oBaTte/ibHbIE
I 0 e padoThbl e padoThl s pecypcbl
1 [Ipenmer xumuun. Ponp xumuu B 1 Bbu6nuoreka [JOK
’KU3HH YeJIOBEKa. https://m.edsoo.ru/ff0d210c
2 Hctopusi BOBHUKHOBEHUS U PA3BUTHS 1 bubmuorexa [JOK
XUMUH. XHMHS B CHCTEME HAYK https://m.edsoo.ru/ff0d210c
3 Tena u BemecrBa. PU3NYSCKUE U 1 Bbu6nmuoreka [JOK
XAMUYECKHAE CBOMCTBA BEILIECTB https://m.edsoo.ru/ff0d210c
4 IlonsTrue o MeTOJax MO3HAHUS B 1 Bbu6nmuoreka [JOK
XAMHH. https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «[IpaBuia
5 paboThI B 1a00paTOpUU U MPUEMBI 1 1 bubmmoreka [JOK
obparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM.
6 Yucrtele BemecTBa U cMecu. CocoObl 1 Bbu6nmuoreka [JOK
paszeacHus CMECeH. https://m.edsoo.ru/ff0d26ca
7 EI?:SSI;T;IIZ?;; iﬁ:f:;ili r?pHMepe 1 1 bubmmorexa [IOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)».
bubmuorexa [JOK
8 | ATOMBI M MONCKYILL ! Pttpsim edsoo nuiffod2ase
9 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JJIEMEHTOB. https://m.edsoo.ru/ff0d2be8
10 [IpocTble U CIOXKHBIE BEIIECTBA. 1 Eﬁgg%ﬁi%ii?{fﬁfo d2a6e
11 BemiecTBa MoJIEKyJISIPHOTO U 1 bubmuorexa [JOK

HEMOJIEKYJISIPHOT'O CTPOCHUS

https://m.edsoo.ru/ff0d210c




. Xumnueckas popmyna. BaneHTHOCTD

Bbu6nuoreka [JOK

12 ATOMOB XMMHWYECKHUX DJIEMEHTOB. https://m.edsoo.ru/ff0d2d50
bu6mmoreka [IOK
13 3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB. https://m.edso0.ru/ff0d2eae
o | gomenemme s o B LOK
PMY. DHHap https://m.edsoo.ru/ff0d2eae
COCOANHCHNHN
15 MaccoBas 1011 XUMHYECKOI0 Bbu6nuoreka [JOK
3JIEMEHTA B COCIMHECHUM. https://m.edsoo.ru/ff0d350c
16 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast macca. https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
17 XuMHUYecKast peakiys U ee MPU3HaKU https://m.edsoo.ru/ff0d37fa
Bbu6nuoreka [JOK
18 3aK0H COXpaHEHHS MACCHI BEIIECTB. https://m.eds0o.ru/ff0d3b88
o | ey g B LOK
. https://m.edsoo.ru/ff0d3b88
M.B.JIomoHOCOBa
20 XUMHUYECKUE YpPaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0d3b88
2 | e g Bumorera 0K
. P ’ https://m.eds00.ru/ff0d3b88
3aMeleHus, OOMeHa).
| Do e o B LOK
" ypanne! https://m.edsoo.ru/ff0d5708
XUMHYCCKHX PEAKIIHA.
Knaccmvbnxaum XAMHUYECKHUX Bubmiorexa LIOK
23 peakuii (COeAMHEHUS, PA3I0KECHHUS, https://m.edsoo.ru/ff0d3f34
3aMeIIeHMs, OOMEHa). — :
o4 . O0001IeHNE U cUCTEMAaTHU3AIHS bu6mmoreka [IOK

3HAHUN.

https://m.edsoo.ru/ff0d40c4




KonrtponsHas padora Nel mo reme

25
«BemecTBa 1 XUMHUYECKUE PEAKITUI.
bu6mmoreka [IOK
26 Bo3nyx — cmech ra3zoB.3akoH https://m.edso0.ru
ABoraapo. MospHbIii 00beM bubmuorexa [JOK
[ff0d448e
27 OTHOCHUTENBHAS TUIOTHOCTh Ta30B bubmorexa [IOK
https://m.edsoo.ru/ff0d448e
28 OOBbeMHBIC OTHOIICHHS Ta30B MPU bubmuorexa [JOK
XMUMHUYECKHX PEaKIUsIX https://m.edsoo.ru/ff0d448e
29 Brrunciienuss 00beMOB T'a30B 110 Bbu6nmuoreka [JOK
YPaBHECHHIO XUMHYECKOM PEaKIInU https://m.edsoo.ru/ff0d448e
Kucnopon. ®usnueckue u
30 XMMHAYECKHE CBOWCTBA (PeaKInu https://m.edsoo.ru/ff0d4614
oKucieHus1, ropenue). O30H.
Bbu6nuoreka [JOK
31 Torsmue 06 oxerax https://m.edsoo.ru/ff0d448e
2 saGoparopt mpomsenmber uGaorexa LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa.
TennoBoii 3 ekt xuMmudeckon
33 peaKkiuu, MOHATHE O Bbu6nuoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
U QHAOTCPMHUUYCCKUX PCAKIIUAX.
U Japasmenie woyna, enocodm aro uGanotexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MPENOTBPALLECHUS.
3 dlonyeene n cobmpanne xntopoma Butmiotexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3yYEHHUE €r0 CBOHCTBY.
36 Brruuciienus o ypaBHeHHUSIM bubmuorexa [JOK

XUMHYECKON pEaKIuu

https://m.edsoo.ru/ff0d448e




KonrtponsHas padora Ne2 o reme

37 “Boznyx. Kucnopona. Oxkcuzp.”

38 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BemecTBo. HaxoxieHue B mpupo/e. https://m.edsoo.ru/ff0d4dd0

39 XUMHYECKHE CBOMCTBA BOJAOPOAA bubmiorexa LOK

’ https://m.edsoo.ru/ff0d4dd0

40 CriocoObI TToTydeHUsT BOJOPOAa U €T0 bu6mmoreka [IOK
pPUMCHEHHE https://m.edsoo.ru/ff0d4dd0

1| dlonyeonme n cobupane sonopon Buamorexa LIOK

. ’ https://m.edsoo.ru/ff0d4dd0
W3YYCHHE €r0 CBOMCTBY.

42 [lonstre o kucnorax u cojsax. Cocras bu6mmoreka [IOK
KHCJIOT M COJICH https://m.edsoo.ru/ff0d4dd0

43 dusnueckue cCBoOMCTBa BoAbl. Boja B Bbu6nuoreka [JOK
npupoje. Mzydenue coctaBa BOIbI https://m.edsoo.ru/ff0d4dd0

44 XUMHYECKHE CBOMCTBA BOIbI bubmuorexa LJOK

‘ https://m.edsoo.ru/ff0d4f42
. Bbu6nmuoreka [JOK

45 Cocras ocHOBaHMI. https://m.edsoo.ru/ff0d4f42

16 3arpsi3HeHUE MPUPOJAHBIX BO/I. bubmuorexa [JOK
OxpaHa ¥ 09HCTKa MPUPOITHBIX BOJI. https://m.edsoo.ru/ff0d4f42
Bona kak pactBopuTes.

47 Hacrmiennbpie 1 HeHACHIIIIEHHBIC Bbu6nuoreka [JOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECCTBA B https://m.edsoo.ru/ff0d55a0
pacTBope.

CriocoObI BEIpKEHUST KOHIICHTPAITTT

48 pacTBOpPOB: MaccoBas JOJIst bubmuorexa [JOK
PacTBOPEHHOIO BEIECTBA, MOJISIPHAS https://m.edsoo.ru/ff0d5708
KOHIICHTpAITUS

49 [TpakTrueckas padota Ne 5 o reme bubmuorexa [JOK

«IIpuroroBiieHrE paCTBOPOB C

https://m.edsoo.ru/ff0d587a




ONpeACIEHHON MacCCOBOU JT0JIEN
PacCTBOPEHHOTO BEILIECTBAY.

Brrancienus ¢ UCnojab30BaHUEM

50 rpauKOB paCTBOPUMOCTH ISt bubmorexa LHOK
https://m.edsoo.ru/ff0d59e2
pPacyeToB PaCTBOPUMOCTH BEIIECTBY.

51 O0001IeHrEe U CUCTEMAaTU3 AN bu6mmoreka [IOK
3HAHHI». https://m.edsoo.ru/ff0d5eba
Konrponsnas padora Ne3 o teme «.

52 Bomopon.Bona.PactBopsl. OcHoBaHuUs»

53 Oxcupsl: cocTaB, KiacCUpUKALIUS, Bbu6nmuoreka [JOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d664e

54 ITonyyenue u XMMHUYECKHE CBOMCTBA bubmmoreka [IOK
OKCH/JIOB. https://m.edsoo.ru/ff0d664e

55 [ToHsiTHE O THAPOKCUAAX-OCHOBAHUSAX bu6mmorexa [IOK
Y KHCJIOPOJICOJICPIKAIINX KUCIOTaX https://m.edsoo.ru/ff0d664e

56 OcHoBaHusI: cOCTaB, Kiaccudukams, Bbu6nuoreka [JOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d67ca

57 [TonydyeHue nu XuMHYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBAHHH. https://m.edsoo.ru/ff0d67ca

58 gli[?flﬁ:iliiﬁf{?&?fiize CBOWCTBA U bubmorexa LJOK

: https://m.edsoo.ru/ff0d4dd0
IOJIyYEHHE

59 Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [IOK
HOMEHKJIATYypa. https://m.edsoo.ru/ffOdfee2

60 ITonyyenue u XMMHUYECKHE CBOMCTBA bubmmoreka [IOK
KHCJIIOT. https://m.edsoo.ru/ffOdfee2
Comm: cocraB, KnaccudpuKarus bubmuorexa LJOK

61 ‘ ’ ’ https://m.eds00.ru/00ad947

HOMEHKJIaTypa.

4




duznueckre 1 XUMUYECKHE CBOMCTBA

Bbu6nuoreka [JOK

62 . . 11 https://m.edsoo.ru/00ad947
coseil. [lonmyuenue conen 4
I'enernyeckas CBSI3b MEKAY KJIaCCaMH bubmorexa [IOK
63 . https://m.edsoo.ru/00ad947
HEOPTraHUYECKUX COCAMHEHUH. 4
[TpakTuueckas padborta Ne 6. Pemenue Buborexa [IOK
64 PKCHEPUMCHTAIBHBIX 32121 IO TEME 1 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI HEOPTAHNYECKHUX c
COCTUHCHUIN. =
O06001IeHNEe U CUCTEMATU3AIIHS bubmorexa LIOK
65 . 1 https://m.edsoo.ru/00ad9cb
3HaHUH. 2
Kontponbnas padota Ne4 o teme
66 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1
coenuHeHun".
67 mmmaccrt nowemon. Howmeo 1 Bumorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmax CXOoJAHbIX 3JICMCHTOB.
Bbu6nuoreka [JOK
68 [eproanueckuii 3aKOH 1 https://m.edsoo.ru/00ada52
c
69 [Iepuoanueckas cucTeMa XUMHUYECKHUX Bbu6nuoreka [JOK
snemenTos /. 1. Menneneena. https://m.edsoo.ru/00ad9ffa
bu6mmoreka [IOK
70 [Teproapl, TPYIITBL, HOATPYIIIIEL 1 https://m.edsoo.ru/00ada52
c
OCHOBHBIE CBEICHUS O CTPOCHHUH bubmorexa LIOK
71 1 https://m.edsoo.ru/00ada34

dTOMOB.

2




Bbu6nuoreka [JOK

72 CocraB aTOMHBIX sjiep. M30TOombI. https://m.edsoo.ru/00ada34
2
Bbu6nmuoreka [JOK
73 DIEKTPOHBI https://m.edsoo.ru/00ada34
2
Bbu6nuoreka [JOK
74 DieKTpoHHas OpOUTAIh https://m.edsoo.ru/00ada34
2
DHepreTUYECKUe YPOBHU U ITIOTYPOBHHU Eubmrorexa LIOK
75 p yP Ayp https://m.edsoo.ru/00ada34
aroma; S, p, d-opouranu 2
DNeKTpOHHBIE KOH(UTYpAITUH U bubmmoreka [JOK
76 AIIEKTPOHHO-TpaduuecKue GOpMyJIbI https://m.edsoo.ru/00ada34
aTOMOB 2
Bumorera 0K
77 N https://m.edsoo.ru/00ada6b
[Tepuoanueckoii cucremsi /. H. c
Menneneena. B
H3MeHeHHEe CBOMCTB COeqUHEHUI Bbu6nuoreka [JOK
78 XUMHAYECKHMX 3JICMEHTOB B [TEPHOIAX U https://m.edsoo.ru/00ada34
rpymnmax 2
entena o et noeeIO B bunorexa LIOK
79 N https://m.edsoo.ru/00ada82
IIepnonnueckoii cucreme /1. . 4
Menneneena. -
A Bumores 110K
80 JUIA D YIH TP N https://m.edso0.ru/00ada96
N. MenaeneeB — y4€HbIH, Me1aror u o
rpakJaHUH. =
ODNEeKTPOOTPHULIATEIHLHOCTE AaTOMOB Eubmrorexa LIOK
81 POOTPHIL https://m.edsoo.ru/00adaab

XUMHNYCCKHUX 3JICMCHTOB.

8




Bbu6nuoreka [JOK

82 HNoHHas XuMHUYECKas CBA3b. https://m.edsoo.ru/00adac3
4
K < bubmuorexa [JOK
83 OBaJICHTHAaA HOJ'I;IpHﬁSI XUMHNUYCCKasi https://m.edSOO.ru/OOadaab
CBS3b. 3
KoBanenTHast HemoyiapHas bubmiorexa LOK
84 P https://m.edsoo.ru/00adaab
XUMHAYECKAS CBA3b. 9
DJIEKTPOHHBIE U CTPYKTYPHEIE bubmiorexa LJOK
85 P PYKTYP https://m.edsoo0.ru/00adaab
(hOpMyIIBI BEIIECTB 9
Kpucranmmaeckue u amopdusie bubmorexa [IOK
86 P P https://m.edsoo0.ru/00adaab
BEILECTBA. 9
THOBl KPUCTATINYECKUX PEILIETOK U bubmorexa LJOK
87 P p https://m.edsoo.ru/00adaab
WX XapaKTePUCTUKU 9
[TpuyumHBl MHOTOOOpA3HMs BEIIECTB, bubmuorexa [JOK
88 3aBUCHMOCTB CBOMCTB OT COCTaBa U https://m.edsoo.ru/00adaab
CTPOCHUS 9
bu6mmoreka [IOK
89 CrerneHp OKUCIIEHUS. https://m.edsoo.ru/00adae?
8
OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'IbHBIe BH6HHOTeKa HOK
90 https://m.edso0.ru/00adb07
peaKIuu. 6
bu6mmorexa [IOK
91 OKUCIIUTEIIA U BOCCTAHOBUTEIU. https://m.edsoo.ru/00adb07

6




CocraBieHnue ypaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX

Bbu6nuoreka [JOK

92 . 1 https://m.edsoo.ru/00adb48
peaxuii, MeTo ] JIEKTPOHHOTO 5
Oamanca =
Brruucnenus mo ypaBHEHUSIM bubmorexa LIOK

93 . 1 https://m.edsoo.ru/00adb48
XUMHUYCCKOU pCaKInn 6
Brruucnenus rVIpOCTefImeﬁ Bubmuotexa LIOK

94 MONCKYIIAPHOI POPMYJILI BEIECTBA 110 1 https://m.edsoo.ru/00adb48
HM3BECTHBIM MACCOBBIM JIOJISIM 6
3JIEMEHTOB 9]
O0001IeHrEe U CUCTEMAaTU3 AN bubmiorexa LOK

95 . 1 https://m.edsoo.ru/00adb48
3HAHUU 6
KonTtponsHas padbota Ne5 o reme

96 «CtpoeHue atoma. XuMHU4YecKas 1
CBA3bY». Beepoccuiickas mpoBepoyHas
paborta

97 AHanmn3 KOHTPOJIBHON pabOThI 1

98 0606HuleHHe U CHCTEMATHU3aLIHS 1
3HAHWM.

99 PeszepBHBIi ypok. YueOHast SKCKypCHst 1

100 PeszepBHBIi ypok. YueOHast SKCKypCHs 1

101 PeszepBHBIi ypok. YueOHast SKCKypCHs 1

102 PesepBHBI ypoK. YueOHast SKCKYpCHS 1

OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







9 KJIACC

KoJsaun4yecTBo 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m HporpaMmbi Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Bpa3oBATETBHbIC
padoThI padoThI pecypebi
Paszgea 1. BeniecTBO U XUMHYeCKHE PeaKIUU
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 bubmuotexa [JOK
' OCHOBHBIX pa3JiesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
' peaKxiuii https://m.edsoo.ru/7f41a636
13 DINIEKTPOJIUTHYECKAS AUCCOIALIMS. 14 1 1 but6mmoreka [IOK
' XUMHYECKUE PEaKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 23
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
21 OO6mas XxapaKTepUCTUKA XUMHUIECKUX 5 1 bubmuotexa [JOK
' anemeHTOB VIIA-Tpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
o | o ; b LOK
- PYTIBL- £-€p https://m.edsoo.ru/7f41a636
COCANHCHUA
OO01mast xapakTepuCTHKa XUMUIECKUX
but6mmoreka [IOK
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u 10 1 https://m.eds00.ru/7f41a636
WX COCIMHEHUS
24 onewenros NArpymies Virepon, 9 ) 2 ubanotexa LIOK
o ' ' https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAUHEHUS
Hroro mo pazaeny 33
Pa3zgen 3. MeTa/sibl M HX COeTUHEHU A
. but6mmoreka [IOK
31 Obupe cRORCTEa METAILIOR 0 https://m.eds00.ru/7f41a636
3.2 Baxkueiime Metaiuisl 1 UX COETUHEHUS 20 1 2 Bubmzorexa HOK

https://m.edsoo0.ru/7f41a636




Hroro no pazneny

26

Pasznen 4. Xumus u okpyxaonias cpeaa

4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 13 Bubmzorexa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 13
PesepBHOE Bpems 7 bubmmorexa ITOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




9 KJIACC

KonunyecTBo yacos JMara DJIeKTPOHHbIe U (pPOBbIE
Ne n/m Tema ypoka odpa3oBaTebHbIE
yp Beero KonTpoabubie IlpakTuueckue wiyenmus p
padoThbI padoTsI pecypcbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmmoreka [JOK
XUMHYECKHX 31eMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOICTB XII?IMI/I‘IGCKI/IX SJIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccugukanus 1 HOMEHKIATypa bubmmoreka [IOK

3 1 )

HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHYECKO CBSA3U U TUIIBI 1 Bbu6nuoreka [JOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbact
Kontponbnas padota Nel o reme

5 «[ToBTOpEeHue u yriydneHue 1 1
3HAHU OCHOBHBIX Pa3/eiiOB
Kypca 8 kinacca»

Knaccudukamnust XuMHUECKIX

6 eaK I/Hgl) o HaSJ'II/I‘IHI)IM 1 bubmorexa LIOK
peaxi p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IToHsTHE O CKOPOCTU XUMHYECKON

7 €aKI1HU HOHﬂpTI/Ie 0 TOMOT€HHBIX 1 bubmorexa LIOK
PCaKIty. https://m.edsoo.ru/00adbe9a
Y TeTePOTCHHBIX PEAKIIUIX
ITonsaTue 0 XUMHUYECKOM
paBHOBecuu. DakTopsl,

BIIMAIOIINE HA CKOPOCTh bubmmoreka [IOK

8 N 1 )

XUMHAYECKON PEaKIuy U https://m.edso0.ru/00adc28c
IIOJIOYKEHIE XUMHUYIECKOTO
paBHOBECHsI




9 OKHCIUTEIBHO- Bbu6nuoreka [JOK
BOCCTAHOBHTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
10 PactBopenue kak ¢puszuko- bubmuorexa [JOK
XHMHUYECKHI TIPOLIece https://m.edsoo.ru/00adcd68
11 DNEKTPOIHUTHI U HEATICKTPOIUTHI bubmorexa [IOK
https://m.eds00.ru/00adcd68
12 o Cammen Bu6norexa LIOK
) https://m.eds00.ru/00adcd68
cia0bIe SJIEKTPOTUTHI
13 iifggﬁggﬁﬁeg;; OCHOBaHUI1 Eubmrorexa LIOK
N ’ https://m.eds00.ru/00adcd68
U CoJIeH
14 HoHnHbIe ypaBHEHHUS peakui bubmmorexa [IOK
https://m.edso0.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT B
15 mpercrassenmi of bummorera LIOK
. https://m.edso0.ru/00add5d8
ANEKTPOIIUTUIECKOM
JTHACCOIAAIIN
XUMUUYeCKHe CBOMCTBA COJICH B
16 CBETE MpeACcTaBIeHUN 00 bubmmoreka [JOK
AIIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JACCOLMAIIAN
17 KadecTBeHHBIC peakiiiy Ha HOHBI bubmiorexa LOK
https://m.edso0.ru/00add8b?2
18 [TonsiTue o rugponuse coneit bubmorexa LJOK
https://m.edso0.ru/00add9d4
19 HNouHbIe ypaBHEHUS TUIPOIN3A bubmuorexa [JOK
coneit https://m.edso0.ru/00add9d4
Brrunciienust Maccol poayKTa
20 pEeaKIMu 1Mo U3BECTHOM Macce

OJHOI'0 N3 MCXOJHBIX BCUICCTB,




B34TOr'0 B BUJIE pacTBOPA,
COJIEPKAILETO ONMPEACTEHHYIO
KOHUEHTPALHUIO PACTBOPEHHOTO
BEIIleCTBA

O0001IeHrEe U CUCTEMAaTU3 AN

bu6mmoreka [IOK

21 3HAHUH https://m.edsoo.ru/00addd12
22 }:II?:II;ZI:{I;IZC:I?:HPGZ?/IOJSHJI;I;I;HBIX bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a4»
KontponsHas padora Ne2 o reme
23 «INEKTPOTUTHYECKAS bubmuorexa [JOK
nucconnanus. XUMUYECKUe https://m.edsoo.ru/00addecO
pEeaKIK B pacCTBOPax»
24 OO6m1ast XxapaKTeprucTUKa
HEMCTAJIJIOB
25 | ranonon Xmammeoene buGmnotexa LIOK
- ) https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IPUMEPE XJI0pa
26 KXI;]II:J?O(?F]Z.OI)[:I)/II;?I?‘.IeCC?(JI-/IISGIDHC?OI\/’ICTBa bubmorexa LIOK
’ ’ https://m.edso0.ru/00ade104
MOJTydeHUE, MPUMECHEHHUE
o
2| o dllonguens compwod Bu6miotera LIOK
N . https://m.edso0.ru/00ade348
KHCJIOTBI, U3y4eHUEe €€ CBONCTBY
28 | xmmconm peswonth, com o Bu6mnorexa LIOK
’ https://m.edso00.ru/00ade488
W3 peareHTOB JaH B N30BITKE
29 OO6m1ast XxapaKTeprucTUKa bubmuorexa [JOK
anemMeHToB VIA-rpymnms https://m.edsoo.ru/00ade64a
30 AnnoTpornHbie MOAU(BUKAITTN bu6mmoreka [IOK

cepnl. HaxoxieHue cepsl U e€

https://m.edsoo.ru/00ade64a




COEAMHEHHH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

Boruncnenus no ypaBHeHUAM

bu6mmoreka [IOK

31 XHMITHCCICUX PEAKIITH, CCITH OHH https://m.edso0.ru/00ade488
W3 peareHTOB JaH B U30BITKE
CepoBoaopo, CTPOCHHE
32 (bngnqe?mgezl: XI/III:/[I/IIIGCK’I/IG bubmmorexa [IOK
. https://m.edso0.ru/00ade802
CBO¥CTBa
bu6mmoreka [IOK
33 Oxen et cepet. https://m.edsoo.ru/00adea28
Hasa KHUCJIIOT N34
U | rmvmoome cooiomar " Bu6mtorexa LIOK
’ https://m.edso0.ru/00adea28
IIPUMEHEHHE
XUMHYECKHUE PEaKIUH, JIeKAITUE
B OCHOBC HpOMBIH.I.HGHHOI‘O
35 croco0a MoJIy9eHHS] CEPHOU bubmuorexa [JOK
KHCIOTBI. XMMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTUHEHUSIMU CEPBI
36 Brrunciaenue MmaccoBoil 1oiau Bbu6nuoreka [JOK
BBIX0JIa MPOIYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
37 Brruncinenne MmaccoBoU 10U
BBIX0J1a IPOAYKTa pEaKLUU
OOm1ast xapaKTepUCTHKA
a51eMeHTOB VA-Tpynnel. A30T
38 pacnpOCTpaHeHH?];annpo;[e ’ bubmorexa LHOK
’ https://m.edso0.ru/00adeeab
(bU3UYECKHe U XUMUYCCKUE
CBOICTBa
AMMHaxK, ero q)HEHIIeCKHe U Bubnorexa [TOK
39 XAMUYECKHE CBOMCTBA,

IMOJIYYCHUC U MPUMCHCHUC

https://m.edso0.ru/00adf004




Bbu6nuoreka [JOK

40 Con ammonus https://m.edso00.ru/00adf004
[IpakTuueckas paborta Ne 3 o
41 TGII)VIG «Honyqelfne aMMUaKa bubmorexa LHOK
8 ’ https://m.edso00.ru/00adf180
M3Y4YEHHE €ro CBOMCTB
bu6mmoreka [IOK
42 Okoras 830Ta https://m eds00.ru/00ad306
43 A3oTHas kuciora, e€ Gu3ndecKue Bbu6nuoreka [JOK
U XUMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHHS B KQUECTBE
44 MUHEpaJIbHBIX YI0OpECHHI. bubmuorexa [JOK
XUMHYECKOE 3arpsi3HEHHE https://m.edso0.ru/00adf518
OKpY>KaroIleu cpebl
COCTUHEHUSIMU a30Ta
docdop. Oxcun pochopa (V) u
45 dbocdopHas kucnora, pusudeckue bubmmoreka [JOK
1 XUMHUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf68a
IOJIyYEHHE
Hcnonb3oBanue GochaToB B
16 Ka4eCTBE MUHEPAIbHbBIX bubmuorexa [JOK
ynoOpeHuil. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hocdaTamu
Boruncnenus no ypaBHeHUAM
XMMHYECKHUX PEAKIUM, ECIIU OAUH
47 U3 pEareHTOoB J1aH B U30BbITKE WU
COEPKUT pUMecH. Beruncnenus
MaccOBOH JOJIH BBIX0Ja MPOAYKTa
peaxkuuu
Yraepon, pactipocTpaHEHHE B BuGnuotexa LIOK
48 npupoie, Gu3ndecKue u

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c




Oxcuppl yriepona, ux
bu3nyeckre 1 XUMHUYECKHE

49 CBOMCTBA. DKOJIOTHYECKHUE bubmorexa LIOK
https://m.edsoo.ru/00adfebe
po0JIeMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (1V)
50 VroabHasg KACIIOTa U €€ COJIn buGnuorexa LIOK
https://m.eds00.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o
51 teMme "[lonydyeHue yriaekuciaoro bubmmoreka [IOK
raza. KauecTtBeHHast peakius Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
2| opmmcern somornt tos 0 Buioteca LIOK
https://m.edso00.ru/00ae054e
COCIMHEHUSIX YTIepoaa
53 Kpemuwuii u ero coemnHeHust bubmiorexa LOK
https://m.edso00.ru/00ae080a
[TpakTuyeckas padora Ne 5.
54 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a7a4 1o teme «BaxxHeinme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI K UX COSIUHEHUSI
55 O0001IeHrEe U CUCTEMAaTU3 AN
3HAHUU
% | Brmeime nemernm Buiotea LIOK
https://m.edso00.ru/00ae0el8
COCIUHCHMS»
OOm1ast xapaKTepUCTHKA
XAMUYECKHUX DJIEMEHTOB —
57 MeTaLI0B. MeTaninueckas CBI3b Bbu6nuoreka [JOK

A METaIUIAYECKas
KPUCTAJUIMYECKAs PEIIETKA.
dusnueckue cBOMCTBA METAJVIOB

https://m.edso0.ru/00ae103e




XMMHUYECKHE CBOUCTBA METAJLIOB.

58 DNEeKTPOXUMHUICCKUN P BH6H_HOTeKa 0K
N https://m.edsoo.ru/00ae1156
HaMpPsDKEHUH METAIIJIOB
59 OO61mue cnocoObl MOTydeHUS bubmmoreka [JOK
METaJJIOB. https://m.edso0.ru/00ae1156
CnnaBel. Beraucienus no
60 YPAaBHEHUAM XUMHUYECKUX bubmmoreka [IOK
peaKIvii, €CITH OJMH U3 PEarcHTOB https://m.edso0.ru/00ae1156
COJICPKUT TIPUMECH
Brruucnenus maccel (00bEMa;
H.y.) IPOJIYKTa PEaKIIHH 110
61 naHHOU Macce (00BEMY)
HCXOJ/IHOTO BEIIECTBA,
COZIEPIKALLETO ONPEAECIEHHYIO
MAaCCOBYIO JIOJIIO IPUMECEN
62 [TonsTHE O KOPPO3UH METAIIOB ﬁH@I_HOTeKa LIOK
ttps://m.edso00.ru/00ael278
bu6mmoreka [IOK
63 Hlenoureie MeTaib! https://m.edsoo.ru/00ae14b2
64 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
65 IllenoyHO3eMeIbHBIC METATIIBI — bu6mmoreka [IOK
KaJIbLIUI U MarHui https://m.edsoo.ru/00ae15e8
66 Baxwneiinine coeTuHEHUS Bbu6nuoreka [JOK
KaJIbIIUs https://m.edsoo.ru/00ae15e8
Brraucnenust maccel (00bpEMa;
H.y.) IPOYKTa PEAKINU 110
67 naHHOM Macce (00BEMY)

HCXOJHOT'O BEIICCTRA,
COJIEPKAILETO OMPEAECTEHHYIO
MacCOBYIO JIOJIIO IIPUMECEN




O0001IEHYE U CUCTEMATU3ALIUS

68 N
3HAHUH
69 JKECTKOCTH BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
70| o maomotms mowst vt semo bu6morera LIOK
N i https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuorexa [JOK
n AmOMHHHH https://m.edso00.ru/00aelc64
79 AMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THJIPOKCUA https://m.edsoo.ru/00aelc64
73 $S$§§Ba%%i;;iicg:§6aormmx bubmorexa LIOK
https://m.eds00.ru/00ae1156
TTOATPYTIII)
bu6mmoreka [IOK
“ Keneso https://m.eds00.ru/00ae1156
75 Oxcubl, TUIPOKCUBI U COJIU Bbu6nmuoreka [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
76 UyryH u cTanp — CIUIaBhI Kelle3a bubmorexa LIOK
https://m.eds00.ru/00ae1156
77 O06o001IeHNE U CHCTEMATH3aLIH
3HAHUH
[TpakTuyeckas padora Ne 7.
78 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a7a4 1o teme «BaxHeinme https://m.edso00.ru/00ae3de8
METAJIIbl U UX COCIUHEHHUS
Brruucnenus mo ypaBHEHUSIM
XMMHYECKHUX PEAKIUM, ECIIU OAUH
79 W3 pEareHTOB JIaH B H30BITKE WIIH bu6mmoreka [IOK

COJIEPKUT NpuMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa POIYKTa
peakiuun

https://m.edso0.ru/00ae1750




Boruucnenus no ypaBHEHUSIM
XUMHYECKUX PEAKIUi, €CIIU OAUH
13 PEareHTOB JIaH B U30BITKE UITU

80 COJICP)KUT IpUMecH. Beraucienus
MacCOBOM J0JIM BBIXOJa IIPOLYKTa
peaknuu
81 O0001IeHrEe U CHUCTEMAaTU3ALIHs
3HAHUU
KontponsHas pabora Ne4 o reme
82 «BaxkHeIme MeTajabl U X
COCIUHCHMS»
83 BemecTBa u maTepuaisl B Bbu6nuoreka [JOK
IMOBCETHEBHOM KW3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
84 XHUMUYECKOE 3arpsi3HEHUE bubmuorexa [JOK
OKpYKaIoIIen CpeJibl https://m.edsoo.ru/00ae4270
85 Ponb xumum B penienun bubmuorexa [JOK
9KOJIOTMYECKUX MpoliiemM https://m.edsoo.ru/00ae4270
86 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUN https://m.edso0.ru/00ae0d0a
87 O0001IeHrEe U CUCTEMAaTU3 AN bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00adb33c
88 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUN https://m.edso0.ru/00ad9ch2
89 O0001IeHrEe U CUCTEMAaTU3ALIH bu6mmoreka [IOK
3HAHUU https://m.edso0.ru/00ad9cbh2
90 O0001IeHrEe U CUCTEMAaTU3ALIHS bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cbh2
91 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUN https://m.edso0.ru/00ad9ch2
9o O0001IeHrEe U CUCTEMAaTU3 AN bu6mmoreka [IOK

3HAHUH

https://m.edso0.ru/00ad9ch?2




93 O06001IeHNEe U CUCTEMATU3AIIHS 1 bubmuorexa [JOK
3HAHHH https://m.edsoo.ru/00ad9cb?2
94 O0001IeHrEe U CUCTEMAaTU3ALIHS 1 bu6mmoreka [IOK
3HaHUH https://m.edso00.ru/00ad9cb2
95 O06001IeHNEe U CUCTEMATU3AIIHS 1 bubmuorexa [JOK
3HAHHH https://m.edsoo.ru/00ad9cb?2
96 PesepBHBII ypok 1
97 PesepBHBIi ypok 1
98 PesepBHEIi ypok 1
99 PesepBHEIi ypok 1
100 PesepBHEIi ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




MPOBEPSAAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMABI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘-Ia.HBHBIG XUMHNYCCKUC ITOHATHA)

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAS U HEOJHOPOJHAs), BAaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJEKYJIspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAasi Macca, mMaccoBas JOJS XMUMHYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJISIPHBIN 00BbEM, XUMHUYECKasl peakius,
KIacCUPUKALUS  pEaKIUid: Ppeakluh COSAWMHCHHS, PpPEaKIuu
pa3joXKeHus, peaKkIUH 3aMEelIeHMs, peakuuu OOMeHa, B5K30- HU
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBOH 3(PdeKT peakuuu, pacTBop,
MaccoBast J10Jis BeulecTna (IPOoLeHTHAs! KOHIIEHTpAIlHs) B pacTBOPe

1.2

HIUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHX MMOHATHHA U
IMPUMCHATH 5THU TOHATUA IIPU OITMCAHWU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY ISl COCTaBIIEHUS (OPMYI
BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUI

14

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHMSI MAacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJSIPHOTO YUYCHHsI, 3aKOHa
ABoraapo

1.5

OIpCACIATL BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 6HHaprIX
COCINHCHUAX

1.6

KJIacCH(PHUIUPOBATh XMMHYECKHE peaknuu (M0 YUCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKLIMHU BELIECTB, IO TEIIIOBOMY dPQEKTY)

1.7

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl
BEILECTB

1.8

BBIUHCIISATH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o dopmyne
COE/IMHEHMUS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

1.10

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHUS — HAOII0ICHNE,
U3MEpEHUE, MOJACTUPOBaHUE, OKCIEPUMEHT  (peanbHBId U
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTAHUYECKUX BEIIECTB)

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHSITHM: OKCHUI,
KHCJI0Ta, OCHOBAHUC, COJIb

2.2

ONPEACIIATh NPUHAIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY
COeTMHEeHHH 110 popmyiam

2.3

K.HaCCI/I(bI/II_[I/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMHUCHIBaTh) OOILIME XMMUYECKHE CBOHCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPIKAasl OMMCAHHE PUMEPaMu
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX  XHMHYECKUX
peakuuii




2.5

MPOrHO3UPOBaTh CBOWCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
KaueCTBEHHOT0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHYECKUX
MIPEBPALICHUI B pA3IUYHBIX YCIOBUSAX

2.6

clleoBaTh IMpaBWJIaM IIOJIb30BaHUSA XHMHMYECKOM MOCYIod U
nabopaTOpHBIM 00OPYJOBAHUEM, a TAK)Ke MpaBUJIaM OOpaICHHS C
BELIECTBAMH B COOTBETCTBHUHM C HHCTPYKIMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJYYECHUIO U COOMPAHHIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHCIOPO/a), IPUTOTOBICHHUIO
pacTBOpPOB C OIPEACIEHHOW MacCOBOM JOJed PpacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XMMHUECKHUE SKCIIEPUMEHTHI
[0 PAcO3HABaHUIO PACTBOPOB INEIOYEH M KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JIakmyc, heHomdTamenH, METUIOPAHK U IPYTHe)

2.7

MIPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUUYECKOM peakiuu

[To Teme: «llepmoanueckuii 3akoH W Ilepumogmyeckass cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHue aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUND)

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUH: AP0 aToOMa,
AJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTanb, paaUyCc aroma,
XMMHMYECKasd CBSA3b, NOJISIPHAs W HEMOJSPHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPHULATEIBHOCTh, WOHHAs CBs3b, MOH, KAaTHOH, AaHWOH,
CTEIIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI

3.3

OIMCHIBATh U XapaKTepu30BaTh TadnuuHyo dhopmy lleproanueckoit
CHCTEMBl XMMHYECKHX DJIEMCHTOB: pa3jMuaTh IMOHSITHS «TJIaBHAs
noarpynna (Arpynna)» u «mobounas mnoxarpynma (brpymma)y,
«MaJbIe» M «OOJBIIHE) MTePHOIBI

3.4

packpsiBaTh cMbica [lepuoamdeckoro 3akona [[.M. Menneneena:
ACMOHCTPHUPOBATH IIOHUMAaHUC HepI/IO,Z[I/I‘IeCKOI\/'I 3aBUCHUMOCTH
CBOMCTB XHMHYECKHUX DOJEMEHTOB OT HX IMOJOXKEHHUS B
IIepuonnueckoi cucreme

3.5

COOTHOCUTh O0O3HAuUEHHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckas  cucremMa  XuMHYeckux  anemeHtoB .M.
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOlee YHcio
AJIEKTPOHOB U paclpeAeNieHUE UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA DJIEMCHTOB B 6I/IHapHBIX
COCINHCHUAX

3.7

OTIPEACISATh BHUJl XUMHYECKOW CBS3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCAUHEHHUX

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((BGH_IGCTBO U XUMHUYCCKAs pCAKIIUA»

11

PAaCKpBIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSATHUH: pacTBop,
OJICKTPOJHUTBI, HEAJICKTPOJIMUTEI, SJICKTPOIUTHYCCKAad AUCCOLHAINA,




peakiuyu MOHHOro oOMeHa, KaTalau3aTop, XUMUYECKOe paBHOBECHE,
o0OpaTumble u HEoOpaTHUMbIE peaxuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHUCJIUTETD,
BOCCTAaHOBUTENIb, OKHCICHHE ¥ BOCCTAHOBJICHWE, aJJIOTPOIIHS,
aMm(pOTEepHOCTh, XHUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs,
METaJNTNYecKasi), KPHUCTAJUIMYECKasi PEIIéTKa, CIUIaBBl, CKOPOCTHh
XUMHYECKON peaKiuu

1.2

HUIUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHX MMOHATHHA H
IMPUMCHATH 5THU IOHATUA IIPU OITMCAHHWU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITh YpPaBHCHHA BHGKTpOHHTHHGCKOﬁ Juccomuanuu KuUCIoT,
IIEJI0YEH M COJICH, TOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEAKIIMI
MOHHOTO 0OMeHa

1.4

PACKPBIBATH CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ
MOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OalaHca STHUX pPeaKinuit

1.5

MIPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMHUUYECKOM peakiuu

Ilo Temam: «Hemeramnsl m ux coeauHeHus» U «MeTauibl U UX
COCTUHEHUSI)

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) o0OmMUEe W crenuduuecKue
XHUMHUYECKHE CBOUCTBA IMMPOCTBIX U CIIOXKXHBIX BCIICCTB, IOATBCPIKAAA
ONMCaHWE TPUMEpPAMH MOJICKYISIDHBIX W HWOHHBIX YpaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJISITb YPABHCHU peaKHHﬁ, MOATBCPIKAAIOIUX CYICCTBOBAHUC
TCHSTHYCCKOM CBSI3U MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALLICHUM B Pa3IUUHBIX
YCIIOBUSX

2.4

CNIeOBATh NpABWJIAM TIOJNB30BaHMSA XHMHUYECKOW IOCYyJOH U
nabopaTOpHBIM 00OPYJOBAHUEM, a TAK)Ke MpaBUJIaM OOpAICHHS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHSMH II0 BBITOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJYYECHUIO U COOMPAHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO rasa)

2.5

NPOBOJUTH PEAKIMH, TOATBEPKAAIONINE KAYeCTBEHHBIH COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPHUJ-,
Opomuza, wuoaun, KapOoHar, Qocdar, cuiMkar, cyiabdar,
THJPOKCHUIMOHBI, KATHOHBI aMMOHWUSI, HOHBI M3y4YEeHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuUMUS U OKpYXKAIOLIAs cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmHueckux mnonstuil: I[IJK
BEILIECTBA; KOPPO3HUsI METAJIJIOB

3.2

MPUMEHSITh OCHOBHBIC ONEPAIliU MBICIIUTEIBHOW JESITeIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHWE, O0000IIeHHEe, CHUCTEMATH3AIHIO,
BBISIBJICHHE TPUYUHHO-CJICICTBEHHBIX CBS3CH — I HM3y4eHUS
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKINi; €CTeCTBEHHOHAYYHHIE
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPCHHE, MOJCIIMPOBAHHME,
SKCIEPUMEHT (pEaIbHbIM U MBICTICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHUS

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Poib XMMHM B KU3HM YE€IOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. du3znyeckne CBOMCTBA BELIECTB. ArperaTHOE COCTOSTHUE
BEIIIECTB

1.2

[MousaTHEe 0 MeTOAAX ITO3HAHUS B XuMuu. YucTeie BemecTtBa 1 cmecr. CriocoObl
pas3aeneHus cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IeMEeHThl. CHMBOJIBI XUMHUYECKHUX
371eMeHTOB. [IpocThie U cloKHbIe BelEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTEeNbHAass  aTOMHAas — Macca.
OtHocuTenbHas MoJIEKyJsipHass Macca. MaccoBass [J0Js XUMHUYECKOTO
3JIEMEHTA B COCIMHEHUH

1.5

KomnuectBo BemectBa. Mosnb. Mosipas Macca. B3auMocCBs3b KOJIMYECTBA,
Macchl W YHUCIAa CTPYKTYpPHBIX €AMHHUI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COeTMHEHUI

1.6

dusnyeckue U XUMHYCCKUE SIBICHUS. XUMHYECKash peakius U e€ MpU3HaKH.
3akou COXpPAaHCHUA MaccChbl BCIIICCTB. XUMHUYECKHE YpaBHCHMU.
Krnaccudukaiuss XUMHYECKUX  peakinuil  (COCIMHEHHs, Pa3JIOKCHUS,
3aMeleHus, oOMeHa)

1.7

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOW IIOCYIOH, C
MpaBujaMu padoTHI B Ja0OpaTOpUU B TpUEMaMH 00paIleHus ¢ Ta00paTOPHBIM
o0opyIOBaHUEM, M3YYCHHE U OINHUCaHHE (PU3MYECKHX CBOMCTB 00pas3IoB
HEOPraHWYECKHX BEIIECTB, HaOmofcHUEe (U3MYecKux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caXapa B CTYIKe, KUTICHUE U KOHJCHCAIIHSI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBeYM, MPOKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aUMOJICKCTBHE Meja C KHCIOTOW) SIBJICHHM, HAOJIOJICHUEC W OIMCaHUC
NPU3HAKOB IMPOTEKAHHWS XHUMHUYECKUX peakuuil (pas3jioxeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJOPUAOM Oapus, pa3iokKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHum, B3aUMOACHCTBHE Kelie3a C PpAaCTBOPOM
comu Memu(ll), u3yueHue cmocoOOB pasnereHus cMmecei (C TOMOIIBIO
MarHuta, (QuIbTPOBAaHME, BBIIAPUBAHUE, AUCTHILUIALNSA, XpoMmartorpadwus),
NpOBEJCHUE OYUCTKM TOBAapEHHON CoNu, HAOMIOJeHNEe U OINHCaHUe
pe3yNbTaTOB MPOBEACHMS OMNBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs
MAacchl, CO3/IaHNE MOJIEEeN MOJIEKYJI (LIapOCTEPHKHEBBIX )

Baxnelyve npencTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopog — 3J€MEHT U MPOCTOE
BerecTBo. HaxoxaeHune Kuciopoaa B mpupojae, Pu3ndeckue U XUMUIECKUE
cBoricTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenue kucmopoaa. CrocoOsl
NOJYyYEeHUsI KUCIOpo/Aa B JIADOpPaTOPUU M IMPOMBIIUICHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — auioTpornHas MouuKalus KUCIopoia

2.2

TennoBoir >DPeKT XUMUYECKON pEaKIuu, TEPMOXUMUUYECKHE YpaBHEHUS,
9K30- U SHIAOTEPMUUYECKHE peaklu. TOMIMBO: yrojib U METaH. 3arpsa3HeHue
BO3/yXa, YCHWJIEHHE TapHUKOBOrO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOs




2.3

Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxkmeHne Bogopoaa B PUPO/IE,
¢u3uyecKkre W XHMMHYECKHE CBOWMCTBA, MPHUMEHEHHE, CIIOCOOBI MOIYyUYECHUSI.
Kuciaote! u comm

2.4

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue cBoiicTBa BoAbl. Boma kak pacTtBopuTenb. PacTBOpBL.
HacmmeHHHe 1 HCHACBIIICHHBIC paCTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi noyisi BellecTBa B pacTBope. XHUMHUYECKHE CBOMCTBAa BOJIBI.
OcHoBanus. Posib pacTBOpoB B MPHUPOJE U B KU3HU deloBeka. KpyroBopor
BOABI B TIPUPOJE. 3arpsi3HEHHE NPUPOIHBIX BoA. OxpaHa M OYHCTKA
IIPUPOJHBIX BOJI

2.6

Knaccudpukanus neopranmdeckux coeawmnenuit. Oxcunbl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aMdoTepHbIe) U
HeconeoOpazywomue. Homenknarypa okcugoB. Ousnveckre U XUMUYECKUE
CBOMCTBa OKCHAOB. [loiryueHne okcuIoB

2.7

OcHoBanus. Krnaccudukanus ocHoBaHHWM: MmIEIOYM W HEPACTBOPHMBIC
ocHoBaHus. HoMeHknarypa ocHoBanuii. u3nyeckue 1 XUuMUYECKUE CBOMCTBA
ocHoBaHMH. [TonyueHne ocHOBaHUA

2.8

Kucnotel. Knaccudukamus kucnor. Homenkiarypa kucinor. Ousnueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaioB H.H. Bekerosa.
[TonyuyeHnue KucioT

2.9

Comu. Homenkiarypa coneil. @u3znueckue U XMMHUECKUE CBOWCTBA COJIEH.
[Tonyuenue coneit

2.10

I'eneTmueckas CBA3b MCXKAY KilacCaMU HEOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN OSKCIIEPUMEHT: KayeCTBEHHOE ONpEJeICHUE COAepKaHUs
KHCJIOpO/ia B BO3/yXe, NOJy4eHHe, COOMpaHue, pacrio3HaBaHUE U U3yueHHE
CBOMCTB KUCIIOpOa, HAOJI0IEeHNE B3aUMOICHCTBUS BELIECTB C KHCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHUS U IIPEKPALIEHUS ropeHus (Iokapa), 03HaAKOMJIEHUE
Cc o0pa3laMH OKCHJIOB M OIMCAHHE WX CBOMCTB, IMOJy4YeHHUE, cOoOMpaHue,
pacro3HaBaHHe M M3y4YEHHE CBOICTB BOJOpOJa (rOpeHHeE), B3aUMOICHCTBUE
BOZIOpO/IA c OKCHUIIOM meu(ll) (BO3MOXKHO HCIIOJIL30BaHUE
BUJICOMATEPHAJIOB), HAOIIOeHNE 00pa3lOB BEUIECTB KOJUYECTBOM | MOJb,
UCCIIEJIOBAaHHE OCOOCHHOCTEH pAacTBOpPEHMs] BEHIECTB C  Pa3IM4HOMN
pPacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOMN
JoJiell  pacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOJABI C MeTaJlJIaMHU
(HaTpueM U KanblieM) (BO3MOXKHO WCIOJIb30BaHUE BHIEOMATEPHAIIOB),
orpeziefieHue PacTBOPOB KHUCIOT M IIEJOYEH C TMOMOILNBIO HWHIUKATOPOB,
uccleioBaHle 00pa3IioB HEOPraHMYECKHUX BEIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0/IeHNE W3MEHEHHUs OKpPAacKd HMHJMUKATOPOB B PAacTBOPax KHCIOT U
menoven, n3yuenue Bzaumoseicteus oxkcuaa menu(ll) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIOT C MeTajUlaMM, pEaKIuil HeWTpalu3aluu, MOoJydyeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOT0 MeTajjla IpPYIMM U3
pacTBopa COJM, pelIeHHE SKCIIEPUMEHTANIBHBIX 3ajjad 1o Teme «BaxHeilmue
KJIACChl HEOPTAHUYECKUX COETUHEHUN»

Ilepuonnueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKHX SJIEMEHTOB
J.N. MenneneeBa. CtpoeHue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYECKMX 31eMeHTOB. IloHsaTue o
Tpynmnax CXOJHBIX 3JICMCHTOB (H.IGJIO‘IHBIG 1 MCJIOYHO3CMCEIBHBIC MCTAJIJIHI,




rajJioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yrT amM(OTEpHBIC
OKCHU bl U THAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. Ilepuonnueckas cucremMa XMMHUYECKHUX JJIEMEHTOB
HA.N. MengeneeBa. KoporkomepuogHas u UIMHHONEpUOAHAS (HOPMBI
[lepuonnueckont cucrembl xumudeckux dneMeHtoB J[.M. Menneneesa.
[Tepuonpr u rpynmnbl. U3HMYECKH CMBICT MOPSAAKOBOIO HOMEpPA, HOMEPOB
NepHo/ia U TPYNIIbI 3JIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04€K AaTOMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoii cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO
3JIEMEHTA MO ero nojoxeHuto B [lepuogunueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpylnaM U MEpPHOJIaM.
3nauenue [lepuoanyeckoro 3akoHa u [lepuoandeckor CUCTEMbI XUMHYECKUX
AJIEMEHTOB I pa3BUTUSA Hayku U npaktuku. .M. MenneneeB — y4éHbIi u
rpak 1aHuH

3.5

Xumuyeckasi cBsi3b. KoBaseHTHas (mosisipHass W HEMOJSpHAasi) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEeMEHTOB. lOHHAas CBSI3b

3.6

CrencHb OKHCIICHUA. OKUCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC pPEaKurn.
HpOI_IGCCbI OKHCJICHHUS M BOCCTaHOBIICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCHEPUMEHT: H3Yy4eHHE OOpa3lOB BEUIECTB METALIOB H
HEMETAJUIOB, B3aMMOJECHCTBHE TMAPOKCUAA IIMHKA C pacTBOpPaMu KHUCIOT U
11eJ104el, IPOBEACHHUE ONBITOB, MWIUTFOCTPUPYIOLIUX IIPUMEPHI OKUCINTENBHO-
BOCCTAHOBUTENIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHHsl, COeTMHEHUS])

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

BemectBo n xummnueckas peakuus. [lopropenne

11

[lepuonnueckuii 3akoH. [lepuonnueckas cucreMa XUMHUYECKHUX DJIEMEHTOB
.. Menneneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX BJIEMEHTOB IMEPBbIX TPEX MEPUOMAOB, KalMs, KalblUid M HX
COCIMHEHUN B COOTBETCTBUM C MOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpoeHMe BeIIEeCTBA: BHUIbI XUMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU
peméTkn M BHUJIAa XMMHUYECKOW CBs3M. Kiaccudukamus u HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXKIyHApPOIHAs W TPUBHANbHAS). XUMHYECKHE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUH, TeHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccudukanus XuMUYecKUX peakiyii Mo pa3InYHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy yYacCTBYIOIIMX B peaklMU BEIIECTB, MO TeIioBoMy 3(ddexTy, mo
U3MEHEHMIO CTETICHEH OKHMCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH,
MO0 Yy4YacTHIO KaTajgu3aropa). OK30- M JHIOTEPMUYECKHE pEaKIuH,
TEPMOXMMHUYECKHE ypaBHEHHUs. [ToHsTHE O CKOPOCTU XUMHUUYECKOM peakLuu

14

[Tonsarue 06 0OpaTUMbIX U HEOOPATUMBIX XUMHUYECKHX peakiusx. [lonstue o
TOMOTEHHBIX M TETepOreHHBIX peakiusx. I[loHsTHE 0 XHMHYEeCKOM




paBHOBecuH. DakTOphl, BIUSIONME HA CKOPOCTh XMMHMUYECKON peakiuu M
MOJIOKEHUE XUMUYECKOTO PABHOBECUS

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE pcaKkuuu, BHGKTpOHHBIfI 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (COCTaBJI€HHE ypaBHEHHM
OKHCIUTCIIbHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ C HCIHOJIb30BaHHCM MCTOJa
3JIEKTPOHHOTO OanaHca

1.6

Teopust IEKTPOIUTHIECKON JUCCOUUALIMHU. DIEKTPOTUTHI U HEAIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M qUCCOIMAIMN BEUIECTB C PA3IMUYHBIMU BUJIAMU
XuMH4eckoi cBsi3u. Crenenp quccounannu. CUIIbHBIE U ClIa0ble 3JIEKTPOIUTHI.
Peakuuu noHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEaKIil HOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE MOHHBIE YpaBHEHUs peakiuii. CBOHCTBA KHUCIIOT,
OCHOBaHMH U COJEH B CBeTe MPEICTaBICHUH 00 3JIEKTPOIUTHYECKON
nucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHATHE 0 THApOIM3e conei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAENSMHU KPHUCTAUIMYECKUX
pPENIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTalyioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTM XMMHMYECKOW pEaKIMH OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB;
UCCIIEIOBAHUE  3JIEKTPONPOBOAHOCTH  PACTBOPOB  BEILIECTB, Ipoliecca
JTUCCOLMAIIMU KHUCJIOT, INENOYed W cojedl (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJIECHUE OIBITOB, HWIUIIOCTPUPYIOIUX TMPU3HAKU
NPOTEKaHUS peaKIfii HOHHOTO oOMeHa (00pa30BaHMe 0Ca/IKa, BbIICICHUE Ta3a,
o0pa3oBaHHE BOJIbl); ONBITOB, MWILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKLIUH (TOPEHHE, pEAKLIUN Pa3I0KEHUS, COCAUHEHHUS);
pacro3HaBaHME HEOPraHMYECKMX BEUIECTB C IOMOIIBI0 KaueCTBEHHBIX
peakuuii Ha MOHBI; pEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4

HemeTamisr u ux COCOAUMHECHU A

2.1

O6mas xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucineHus. CTpoeHne u (PU3UYECKHUE CBOICTBa
MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHUE CBOMCTBA Ha MpUMEpE XJopa
(B3auMOJICHCTBHE C METa/UIaMHU, HEMETAJUTAMH, MIEI0YaMH). XJIOPOBOIOPO/I.
ConsiHast KMCIOTa, XUMHYECKHE CBOWCTBA, IMOJY4YEHHE, TPUMEHEHHE.
[eiictBue XxJjiopa M XJIOPOBOAOPOJA HA OPraHM3M deloBeKa. BakHeinine
XJIOPUJIBI U UX HaXOXKICHHUE B IPUPOJE

2.2

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneH: okuciaeHus. CTpoeHue 1 Gpu3nveckue CBoicTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPONHBIE MoAU(UKAIMU
KHCII0pOJia U cepbl. XUMHUYECKHE CBOWMCTBA cepbl. CepoBOIOPOA, CTPOEHHUE,
¢usnueckue u XxumMuueckue cBorcTBa. OKCUABI Cepbl KaK MpPeICTaBUTENN
KHCJIOTHBIX OKcHI0B. CepHasi KUCIO0Ta, (U3NUECKHE U XUMUYECKHE CBOMCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U cnenuduaeckue). XuMUIESCKUe
peaKIiy, JeKalue B OCHOBE MPOMBIIIICHHOTO CHoco0a MOJIY4YEeHUsT CEPHOM
kuciotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs! peakiusi Ha
cynbdar-uoH. Haxoxaenue cepsl 1 €€ COeTUHEHUN B MPHUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaIoLIEH Cpelbl COeTMHEHUAMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OO6mast xapakTepuctuka 3ieMeHTOoB VA-rpymmbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHBIE CTEIEHU OKHCICHUS. A30T, pPacCHpOCTpaHEHHE B
npupoe, pusnueckue U XuMuieckue cBoiictsa. KpyroBopot a3ora B mpupoze.
AmMuak, ero (u3MYECKHe M XHMHUYCCKHE CBOWCTBA, IIOJNyYCHHE U




npuMeHerrne. Conv aMMOHUS, MX (PHU3HUYECKHE W XWMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
noyrydeHue, Gu3ndecKre ¥ XUMUIECKHE CBOMCTBA (0OIIHMe KaK MpeCTaBUTEIS
KJlacca KHCIOT W crnenuduueckue). lVcmonp3oBaHWE HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MUHEPAIbHBIX yIO0OpeHWH. XUMHUYECKOe 3arps3HeHHE
OKPYXKArOIIeH Cpebl COCNUHEHUSIMHU a30Ta (KUCIOTHBIC JOXKIH, 3arPI3HCHHE
BO3/1yXa, IIOYBHI H BOJIOEMOB)

2.4

®docdop, ammorponHbie MoaubuUKauu Gocdopa, GU3NIECKUE U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas kuciaora, ¢(U3UUECKUE U
XMMHYECKHE CBOMCTBa, mosydeHue. Mcnonp3oBanue ¢ocdaToB B kauecTBe
MHUHEpAJIbHBIX YA0OpeHHi

2.5

OO6mas xapakrepucTtrka 3meMeHTOB |VA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblE CTENEeHU OKHUCJICHUS. YTIEpoid, ajuIOTPOIHbIE
Monu(dUKaIMK, pacIpoCTpaHEHUE B TpHUpone, GU3HUYECKUE U XHUMHYECKUE
cBoricTBa. Ancopoums. KpyroBopor yriepoaa B mpupojae. OKcubl yriepoa,
X (pu3MYecKkre U XUMUYECKUE CBOWCTBA, NIEHCTBHE HA YKUBHIC OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumore3a 1o06ambHOTO TOTEIICHHS KIMMAaTa; MapHUKOBBIMA
addext. YrompHas kuciaora U €€ coid, UX (U3NIECKHEe W XUMUUYECKUE
CBOICTBa, MONy4YeHHE W NMpuMeHeHre. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U
CEIbCKOM XO35ICTBE

2.6

HepBOHa‘IaJII:HBIG IIOHATUSA 06 OpI‘aHI/I‘IeCKI/IX BCIICCTBAX KaK O COCAMHCHUIX
yriaepona (MeTaH, 9TaH, JTHJICH, alleTWICH, ATaHOJ, TIUIEPHH, YKCYCHas
kucnota). Mx cocraB m xummudeckoe crpoeHue. [loHsTre o Ouonormdecku
BaOXHBIX BEIECTBAX: XHUpaX, OelKax, yriaeBoJax — W MX PO B JKU3HU
yesnoBeka. MarepuanbHOe €IMHCTBO OpPraHMYECKUX M HEOPraHUYECKHX
COECTMHEHNN

2.7

Kpemuwuii, ero ¢usuueckue M XUMHYECKHE CBOWCTBA, IMOJNydyeHHE U
npuMmenenue. CoenquHeHus: KpeMHusl B npupoje. OOume mpencraBieHust 00
okcune kpemuusA(1V) u kpemuueBoit kucnore. CHUIMKAThI, X UCIOJIb30BAHUE
B OBITYy, MeIWLMHE, NPOMBIIUICHHOCTH. BakHellne CTpOUTENbHbIE
MaTepHajbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[Ipobiaembl
0€30MacHOTr0 HUCIOJIb30BaHUSI CTPOUTENbHBIX MaTepUajioB B IOBCEIHEBHOM
KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: M3yueHHe 0oOpa3IioB HEOPTraHMYECKHX BEILECTB,
CBOWCTB COJISSHOM KHCJIOTHI; MPOBEJACHUE KAU€CTBEHHBIX PEAKIIMI HA XJIOPHU/I-
WOHBl M HAONIOJACHHE MPHU3HAKOB WX IMPOTEKAHUS, OMBITHI, OTPAKAIOIINE
buznyecKkrue 1 XMMHYECKHE CBOWCTBA rajlOr€HOB U UX COEAMHEHUMN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIICHHE ¢ 00Opa3liaMy XJIOPUIOB
(rajJoreHuI0B); O3HAKOMJICHHE C O0Opa3laMu cepbl U €€ COeAUHEHUSIMH
(BOBMOXKHO HCITOJIb30BAHME BHJIEOMATEPHANIOB); HAOIIOJEHUE Mpoiecca
0o0yrMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3ydeHHe XUMHUYECKUX CBOMCTB pa30aBICHHOMN CEpHOI KUCIIOTHI, IPOBEICHNE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH W HaOIIOAeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE C PU3MUECKUMH CBOMCTBAMH a30Ta, pocdopa 1 ux
COCTMHEHUN (BO3MOXXHO WCIIOIb30BAaHUE BHJACOMATEpPHAIOB), oOpazmamMu
a30THBIX U (HOCHOPHBIX YAOOPEHUI; MOIyueHUE, COONpaHue, pacrio3HABaHHE
U U3Yy4YEHHE CBOMCTB aMMHaka; MPOBEACHHE KAaueCTBEHHBIX pEakluil Ha MOH
aMMOHUST ¥ ¢ocharT-MOH W U3yYEHHE MPHU3HAKOB MX MPOTEKAHMS,




B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbI0 (BO3MOYKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIIOB); M3YYEHHE MOJEIEM KpHUCTaNIMYECKUX
peméTok anMasa, rpaura, (QyUIepeHa; O3HAKOMIIEHHE C MPOLECCOM
a71copOIMK paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOIa3a; MOJydyeHHe, cCOOMpaHHe, pacllo3HAaBaHUE U M3YyUCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpOBeleHHEe KadeCTBEHHBIX peakuuid Ha KapOoHAT- U
CHWJIMKAT-HOHBl M W3Y4YCHHE NPHU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIBHBIX
3aja4 1o TeMe «BakHelInue HeMeTauIbl U UX COCAVMHECHUSD)

MeTamisl 1 uX COCIUHECHUA

3.1

OO01mas xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHHUU
ux nosioxkeHus B llepuoguyeckod cucreMe XMMHUYECKMX 3JIeMeHTOB J[.M.
MenneneeBa u ctpoeHus aroMoB. CTpoeHUE METAIIOB. MeTaiinyeckas CBsi3b
U METAJUIMYecKas KpUCTalNIM4ecKass pemeTka. OJINEKTPOXUMHUUYECKUN Pl
HanpsHKeHUH METAILIIOB

3.2

®dusndeckue 1 XUMHIECKHE CBOMCTBA MeTaTOB. O0IIHE CIIOCOOBI TOTYyIeHUS
MeTaiuioB. IlorsdaTre o KOppO3uHr MCTAJIJIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
koppo3un. CriiaBsl (CTadb, 9yT'yH, JIOPATIOMAHHAN, OPOH3a) U UX TPUMEHEHUE
B OBITY M TPOMBIIITIEHHOCTH

3.3

[I{emounble MeTauibl: NonoxkeHue B Ilepuoguyeckoil cucteMe XUMHUYECKHUX
anemeHnToB .M. MenneneeBa; CTpOCHUE UX aTOMOB; HAXO0XIEHUE B IIPUPOJIE.
dusnveckue 1 XUMHUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI
W TUJIPOKCUIBI HaTpusi W Kanus. [I[puMeHeHHe MHIENOYHBIX METAUIOB M UX
COECTMHEHNN

3.4

[llenouyno3eMenpHbIe METAJIBI MarHui W KallbIUM: IIOJIOKCHHE B
Ilepuonnueckoit cucreme xumuueckux osnemeHtoB J[.M. Menneneesa;
CTPOEHUE WX aTOMOB; HaxOXKJAeHUE B mpupojae. OU3nyeckue u XUMUYECKUE
CBOMCTBA MarHusi U Kaibliusg. BakHelie coequHEHHS KaiblMs (OKCH],
TUAPOKCHI, CONH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUS

3.5

Amomunuii: nonoxkenue B [lepuonnyueckoi CUCTEME XMMHUYECKHUX HJIEMEHTOB
J.. MenneneeBa; cTpoeHHe aroMma; HaxoxiaeHue B npupone. dusnueckue u
XUMHYECKUE CBOWCTBA aIIOMHHHSA. AMQOTEpHbIE CBOWCTBA OKCHAA W
TAIPOKCUJIA AITFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XxumMuueckux 3neMenton J[. 1.
MenpneneeBa; CTpoeHHME aTOMa; HaxoXKJIeHHWe B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBa sxene3a. Okcuabl, ruapokcuasl U comu xenesa(ll) u
xene3a(lll), ux coctas, CBOMCTBA U TTOTydCHUE

3.7

XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCIIOTh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHSl OKCHJAa KaJblUs W HATPUS C BOAOH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); UCCIIEJOBAaHHE CBOMCTB >KECTKON BOJBI;
mporecca TOPEeHHsI Kelle3a B KHCIOpojae (BO3MOXHO —HCIIONh30BAHHE
BUJICOMaTEPHUAJIOB); MPU3HAKOB MPOTEKAHUs KAUECTBEHHBIX PEaKIuii Ha HOHBI
(Maraus, Kanubius, amoMuHus, nuHka, xeneza(ll) u xenesa(lll), meau(ll);
Ha0JII0/IEHUE U OMMCAaHKE MTPOLIECCOB OKPAIIMBAHUS [IJITAaMEHH HOHAMU HaTpHs,
Kamuss W Kanblusl  (BO3MOXKHO — HCIIONB30BAaHUE  BUACOMATEPUATIOB);
uccieqoBaHre aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATFOMHHMS U THAPOKCHUAA




WHKA, pCHICHUC SKCIICPUMECHTAJIbHBIX 3a/1a4 110 TEMC «BakHele MeTaJlIbl
N UX COCOAUHCHUS

XuUMHS U OKpYXKarolas cpeaa

4.1

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTBa U MaTepuaibl B TOBCEIHEBHOM
JKA3HU YeJIOBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHue BEUIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas moMoIs Npu XUMHUYECKUX OKOTax U
OTpPaBJIECHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  T'PAaMOTHOCTH.  XUMHUYECKOE  3arps3HECHHE
okpyxatomiert cpenbl [TIK. Poss Xumun B perieH# S5KOJIOTHYECKUX IpoOIeM.
[IpupoaHbIle MCTOYHHMKHU YTIEBOJAOPOAOB (Yroyib, MPUPOAHBIA Tra3, HEQPTH),
IPOAYKTHI MX IEpepabOTKHU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

4.3

XUMHUECKUH SIKCIEPUMEHT: U3y4eHHE 00pa31[0B MaTepUaIoB (CTEKIIO, CTIaBbI
METAJUIOB, TOJUMEPHBIE MaTEPHUAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpamMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PI'OC

1

[Ipencrasienue:

1.1

0 TO03HABa€MOCTH SBJICHUN MPUPOJbI, MOHMMAaHHE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTypbl U HPAaKTHUYECKOMN
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHSIX COBPEMEHHOTO OOIIECTBa;
MOHMMAaHHE MECTa XUMUU CPEIH IPYTHX €CTECTBEHHBIX HAyK

1.2

0 Hay4YHBIX METOJAX MO3HAHHUA, B TOM YUCJIE DKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOAAX HCCIENOBaHUS BEIIECTB U HU3YyYCHHUs
XUMHYECKMX pEaKLMi; YyMEHHME HCIOJIB30BATh MOJAEIU IS
0OBSICHEHHUS] CTPOEHUS aTOMOB M MOJICKYJI

1.3

0 cthepax mpodhecCHOHATHLHON NeSTENIEHOCTH, CBA3aHHBIX C XUMHUEH
U COBPEMECHHBIMH TEXHOJOTHSIMHU, OCHOBAaHHBIMH Ha IOCTIIKEHHSIX
XUMHYECKOW HAYKH, YTO IMO3BOJIUT OOYYAIONIMMCS pacCMaTpHBATh
XUMHIO Kak cdepy cBoeil Oynymed  mpodeccHoHanbHOM
NESTeIbHOCTH W CHENIaTh OCO3HAHHBIM BBIOOD XHMHUHM Kak
npoQHUIBHOTO TpeAMeTa TPU MEPeXoJe Ha YPOBEHb CpPEIHETO
obmero oopa3oBaHus

Brnanenne cucteMoil XMMHMYECKUX 3HAHMM W YMEHHE IMPUMEHSThH
CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIIIME XMMUYECKUE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OHOPOAHAS U
HEO/IHOPOJHAsi CMEChb, OTHOCUTEIIbHBIC aTOMHAasi M MOJIEKYIsApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJIPHBIN
00BEM, OKCHJ, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHsIsl), XUMHUYECKas
peakuus, peakUM COEIUHEHUS, pPEeaKklMU pa3JIOKEHUs, PEaKLUU
3aMEIeHNs, PeaKul 00MEHa, TeTUIOBON (P PEKT peakiuu, 3K30- U
9HJIOTEPMHUUYECKHE PEeaKIMU, PacTBOP, MAaccoBasl A0JII XMMUYECKOTO
3JIEMEHTa B COEIMHEHHWH, MaccoBas JOJII M  IPOIEHTHas
KOHLIEHTpALUs BEILIECTBA B pACTBOPE, AP0 aTOMA, HJICKTPOHHBIH CIION
aToma, aToMHasi OopOuTaj b, PagUyC aToMa, BaJCHTHOCTb, CTENEHb
OKHCIIEHUS], XUMUYECKas CBSI3b, JIEKTPOOTPULIATEIbHOCTD, HOIApHAs
U HEMOoJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAIIMYECKas
CBSI3b, KpUCTAIIMUECKAs peIIETKa (ATOMHAsA, HOHHAs, METaJITNYeCKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, 3JICKTPOJIUT M HEIJIEKTPOIIUT,
UIEKTPOJIUTHYECKAs] JUCCOLMALUs, pEeaKUM HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHHME M BOCCTAHOBJIEHHUE, D3JIEKTPOIIN3,
XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLUH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karamuzatop, I[IJIK, kopposus
METaJIJIOB, CIUIABBI




2.2

OCHOBOIIOJIATAlOIINE 3aKOHBl XMMHMM: 3aKOH COXPAHEHHMS MAacChl,
nepuoanueckuii 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

2.3

TEOpUU  XUMHHM:  ATOMHO-MOJIEKYJSIpHAasT ~ TEOpHs,  TEOpHs
AIEKTPOJUTUYECKON JUCCOLIMAIIIT

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMCHHUC TPaBUIIbHO HCIIOJb30BATH HU3YYCHHBIC BCHICCTBA U
Matepuaibl (B TOM YHUCIIE MHUHEpaIbHBIE yIOOPEHHUs, METAIUIBl U
CIUIaBBl, TPOMYKTHl  IEpepabOTKH TMPHPOJIHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HepTH) B OBITY, CETHCKOM
X03$II>'ICTBG, Ha TPOU3BOACTBC U IIOHHMMAHUC 3HAYCHUSA IKHUPOB,
OCnKOB,  YIJIEBONOB  JUII  OpraHM3Ma  YEJIOBEKa;  YMCHHE
IMPOTrHO3UPOBATh BJIIUAHUC BCIICCTB U XUMHYCCKUX IIPOLCCCOB Ha
OpraHu3M 4YeJI0BEKa U OKPYKAIOIIYIO MPHUPOIHYIO CPEIy

3.2

YMEHUE UHTETPUPOBATh XMMUYECCKHE 3HAHUS CO 3HAHHUSMHU JPYTUX
y4eOHBIX TPEIMETOB

3.3

HaJIMYue OMbITa PadOTHI C PA3IMYHBIMU HCTOYHUKAMH MH(GOpMaUU
N0 XMMHUU (HaydHass M HAyYHO-TIOMYJISIpHAsl JUTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIICHMBATh WH(OpPMAIUIO O BEHIECTBAX, WX
NpEBpaIllCHUSIX W NPAKTUYECKOM NPUMEHEHUHM UM YMEHHUE
WCITOJIH30BaTh €€ IS penieHus1 yueOHO-TI03HABaTEIbHbIX 3a/1a4

Bnanenue ocHOBaMM MOHSATHIHOIO ammapara U CHMBOJIUYECKOTO
SI3bIKa XUMHH JJIs1 COCTaBJICHUS (hOPMYJT HEOPTaHUYECKUX BEIIECTB,
YpaBHEHUH XHMHUYECKUX pPEakKIUMi; OCHOBAMHU XHUMHUYECKOM
HoMeHKkJIatypsl (IUPAC u TpuBHanibHOIA)

YMeHue oObSICHITh CBSA3b MOJOXKEHHS d1eMeHTa B [lepuoamueckoit
CHCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsn sjpa, oOIee Yucio
3JIEKTPOHOB), PACIPEICICHHEM JJICKTPOHOB IO HHEPTeTUUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOMIOB, KA U KaJIbLIHs

IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (pallyc aToma, 3IeKTPOOTPULIATENIbHOCTbD ),
IPOCTBIX M CIOXKHBIX BEIIECTB OT IOJOXKEHUS DJIEMEHTOB B
[lepmonnueckoid cucremMe (B MajblX IMEPUOJAX M  TJIABHBIX
NOArPYyNNax) U 3JEKTPOHHOIO CTPOEHUS aTOMa

YMenune kinaccupuimpoBaTh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIIUA

YMenue onpenensiTh:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJIICHUA XUMHUYCCKUX IJICMCHTOB, 3apsal
HOHa

8.2

BUJ XMMUYECKOW CBSI3U M THUIl KPUCTALIIMYECKOW CTPYKTYpHI B
COCTMHEHUSIX

8.3

XapaKTep CPenbl B BOJHBIX pacTBOPax BELIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb




YMeHue xapakTepu3oBarh pU3NUEeCcKre U XMMUYECKHE CBOMCTBRA:

MPOCTHIX BEMIECTB (KHUCIOPOJZ, O30H, BOJOpPOA, TpaduT, ammas,

9.1 KpeMHUu#, a3or, docdop, cepa, XJIOp, HATpUN, Kamuil, MarHui,
KaJIBIIH, aTFOMUHUH, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOIOPOMA, OKCHABI H THAPOKCHJIBI
9.2 metawioB I-I1A rpynm, amromunns, meau (1), muaka, xenesa (Il u
I11), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepor (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
docdopHasi, yronpHas, KpeMHUEBasI KUCJIOTA U MX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBUCHMOCTH OT UX COCTaBa n CTPOCHHUsI, IPUMEHEHNE BEIIECTB B
3aBUCHMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTb MPOTEKAHUS
XUMUYECKHUX MTPEBPAIICHHUH B Pa3IMYHBIX YCIOBHSIX
10 YMeHHEe COCTaBIIATh MOJIEKYIISIPHBIC U HOHHBIC YPaBHEHUS PEaKITui,
B TOM YHCIIE:
10.1 peakIuit FOHHOTO OOMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTFOCTPUPYIONTUX XWMHUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
(Tpyrin) HEOPraHUYECKUX BEUIECTB
104 MOJITBEPKTAIOIIUX TCHETUUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHHe BRIYUCIATH (TPOBOIUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJSPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOT0 JIEMEHTA B COSMHEHHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 M0 ypPaBHEHUSM XHMHUYECKUX PEAKIUH W HAXOAUTHh KOJIHMYECTBO
BEIECTBA, 00BbEM U MAaCcCy PEareHTOB UITH MIPOIYKTOB PEAKIIUH
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOTO T[O3HaHus (HaOJIIO/ICHHE,
191 U3MEpEeHHe, YKCIIEPUMEHT, MOJISIIMPOBAHIE) TIPU U3YICHUU BEIICCTB
U XUMUYECKHX SIBJICHHUH; yMeHUE c(hopMymHpoBaTh MNpoOieMy u
MPEIJIOKUTH MMYTH €€ PEIICHUS
192 Oe3omacHOi pabOThl C XMMHUYECKHMMH BEIIECTBAMHU, XUMHYECKOU
NIOCYJI0M 1 JIAOOPAaTOPHBIM 00OPYIOBAHUEM
npaBujaMu 0€30I1aCHOTO oOpareHus c BEILIECTBAMU,
WCIIOJIb3YEMBIMH B TTOBCETHEBHOMW >KM3HU, TIPABWJIAMH TTOBEJICHUS B
123 HEeNsIX COepeKEeHHs 30POBbSI U OKPYXKAIOMICH MPUPOIHON CPEIbI;
MOHUMaHWe Bpea (OMacHOCTH) BO3JACHCTBUS HA KUBBIE OPTraHU3MBI
onpeaenEHHBIX BEIIIECTB, CII0CO00B YMEHBIIICHUS u
MIPEIOTBPAICHUS UX BPEITHOTO BO3JACHCTBUS
13 Hannyre nmpakTHYecKuX HaBBIKOB TUTAHUPOBAHMS M OCYIIECTBICHUS
CIETYIOIIUX XUMUYECKUX IKCTIEPUMEHTOB:
U3y4YeHHEe W  OonucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;
13.1 03HAaKOMJICHHE C (PU3NICCKUMU U XUMUYCCKUMH SIBJICHUSIMU;, OTIBITHI,
WUTIOCTPUPYIONIHNE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEaAKIIHIA
13.2 U3ydeHHe crioco0O0B pa3eseHus cMecen




13.3

MOJYyYECHHE KHUCIOpOJa W H3Y4YEHUE €ro CBOWMCTB; MOJYYEHHUE
BOJIOPOJIa U U3YUYEHHUE €r0 CBOWCTB; MOJYYEHHUE YTIIEKUCIIOTO ra3a u
W3y4YEHHE €ro CBOWMCTB; MOJyYEHHE aMMHaKa W H3YyYECHHE €ro
CBOMCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIEH
pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHUE WHIUKAaTOPOB (;mrakmyca, METUJIOpaHIKa u
deHondranenna) s ONpeNeIeHus XapakTepa CpeIbl B pacTBOpax
KHUCJIOT U IIeJIoYel

13.6

WCCIICIOBAHUE M ONMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
pa3IM4HBIX KJIACCOB; 3yYEHNE B3aUMOJIEHCTBHUS KUCIIOT C METAJUIaMH,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM W HEPaCTBOPUMBIMH
OCHOBaHWSIMHU, COJSIMU; IOJTY4YEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHWE OJIHOIO MeTajula JpPYruM M3 pPacTBOpa COJIH;
uccieioBaHue aM(pOTEPHBIX CBOICTB THAPOKCHUIOB ATIOMHHUSA U
LIHKa

13.7

pelieHne SKCIePUMEHTANBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX COCTUHEHUIY; «DNEKTPOIUTHYECKAS
IHUCcolMalusgy; «BakHeHIIne HeMETAUIBI W HUX COCAUHECHHUS;
«Baxaennme MeTaliIbl M UX COSIMHCHUS

13.8

XMUMHYECKHE  OKCIEPHMEHTHI,  WIIIOCTPUPYIOIINE  MPHU3HAKU
NPOTEKaHUs PEeaKLUUi MOHHOTO 0OMEHa; KaueCTBEHHbIC PEaKLUU Ha
NPUCYTCTBYIOIIME B BOIAHBIX PAcTBOPAaX MOHBI XJIOPHI-, OpOMHU-,
uomua-, cyabdar-, ¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MAaTHUS, KAJIBIIHSI, ATFOMUHHS,
xkenesa (2+) u xenesa (3+), menu (2+), HHKA

14

YMmenue:

141

OpPEICTaBIATh PEe3yJdbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeIbCTB, I'paMKOB M TaOJUI[ U BBIABIATH SMIIUPUUYECKHE
3aKOHOMEPHOCTH

14.2

YCTAQHABIMBAaTh  CBA3M  MEXAY  peaJbHO  HaOJI0JaeMbIMH
XUMUYECKMMH SBICHUSMU M IIPOLECCAMH, IPOUCXOAAILMMHU B
MaKpo- U MUKPOMHpPE, 0OBACHATh MPHUYUHBI MHOT000pa3us BEIIECTB




HHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'oOCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

11

Yucrtsle BemecTBa U cMecu. CriocoObl pa3zieneHus cMeceit

1.2

ATOMBI M MOJEKYNbl. XHMHUYECKHE JJIeMeHThl. CHUMBOIBI XHUMHYECKHX
251eMeHTOB. [IpOCThIC U CI0KHBIE BENIECTBA.

1.3

Xumudeckass ¢opmysia. BaJleHTHOCTP aTOMOB XHUMHYECKHX 3JIEMEHTOB.
CreneHp OKUCICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIIECTB. OTHOocuTenbHAsg aTOMHAs Macca.
OrHocuTenbHas MOJICKYJIsIpHAad Macca. MaccoBas 701 XUMHAYECKOI0 dJIEMEHTa
B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Monb. MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3auMocBs3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHIL BCIICCTBA

1.6

OuU3NYECKUe U XMMUYECKUE SIBIICHUS. XUMHUUECKasl PEaklus U €€ MpPU3HAKHU.
3aKOH COXPaHEHHS MACChl BEIIECTB. XUMUYECKUE YPABHECHUS

[Tepuonuueckuii 3axkoH u Ileproanyeckas cucreMa XMMHUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CTpoeHrue aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepronnueckas cucTeEMa XHUMHYECKHX 3JIEMEHTOB
.. MenneneeBa. [lepronbl u rpynnbl. OU3HYECKUI CMBICT MOPSIKOBOTO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIBI AIEMEHTa

2.2

Crpoenne aromoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHne
AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XMMHUYECKHX JIIEMEHTOB
[Tepuoanueckoii cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMUYECKHUX IEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIILHOCTH,
METAIMYECKMX M HEMETANIMYECKHMX CBOMCTB) M HX COCAUHEHHH B
COOTBETCTBUHU C TMOJOXEHHEM »3JeMeHTOB B Ilepuoaudeckoil cucreme u
CTpPOEHHEM UX aTOMOB

CrtpoeHue BeniecTa

3.1

Xumudeckass cBsi3b. KoBaneHTHas (TMOJsIpHAsE ¥ HEMOJISIPHAs)  CBS3b.
3JI€KTpOOTpI/II_[aTeJIBHOCTB XUMHUYCCKUX DJICMCHTOB. I/IOHHaH CBA3b.
MeTtannudueckas CBSI3b

3.2

Tunbl KpUCTAUIMYECKUX pPEIETOK (aTOMHAs, HWOHHAs, MeTauIndeckas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKH U BUIA
XUMHYECKOH CBSI3H

Baxnelie mnpeacraBuTeNM HEOPraHMYECKUX BemiecTB. Hemertamibl u ux
coenrHeHnsa. MeTaluibl U UX COE€OUHEHUS

4.1

Knaccudukanus m HOMEHKIAaTypa HEOPTaHUYECKHX COCTUHECHUN: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC) u
Hecoyieo0pa3yrolue; OCHOBaHUHM (IIEIOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KHCIIOT (KUCIOPOJICOJAEpKAIIMEe UM OECKUCIOPOIHBIC, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX)

4.2

®dusnyeckne W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB:
BOJIOPOJa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHS




4.3

Ouznyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMTHUS,
HaTpusl, Kajdusi, MaTHUS U KaJbIUsl, AIIOMUHUS, JKeJe3a. DIEKTPOXUMHUYECKUN
pAIl HANPSHKEHUA METaJNIOB

4.4

Ou3nYeCKNe U XMMHYECKHUE CBOMCTBA BOJOPOIHBIX COCTUHEHUN HEMETAILIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnuecKkue U XUMHUECKUE CBOMCTBA OKCUA0B HeMeTayuioB: cepol (1V, VI),
azora(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, 1V), xpemuus(1V). Tlonyuenune
OKCHJIOB HEMETAJIJIOB

4.6

Xumnyeckue cBorictBa okcuaoB: metawioB IA-IIIA rpynn, munaka, meau(ll) u
xemnesa(ll, 11). [TonyueHre OKCHIOB METAIIIIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAHHWH W aM(pOTEPHBIX THIPOKCUIOB (HA MpUMEPE
TUAPOKCHIOB AJIIOMUHHMS, Kene3a, I[uHKa). llomydyeHwe ocHOBaHUU U
aM(OTEepHBIX THIPOKCHIOB

4.8

OOure XMMUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HOoChHOPHON, KpeMHUEBOH, yrodbHOH. OcoObIe
XUMUYECKHE CBOMCTBAa KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.
[TonydeHue KuciaoT

4.9

OO6mme XuMHIECKHE CBOMCTBA cpenHux cosied. [lomydenue coneit

4.10

[Tony4yenne, coOupaHme, pacro3HaBaHUE BOAOPOAA, KUCIOpOJaa, aMMHAKa,
YIIIEKUCIIOro Ta3a B 1abopaTopuu
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[Tony4yenne amMmmuaka, CEpHOI M a30THOM KUCIJIOT B MPOMBIIIUIEHHOCTH. O01mune
CIOCOOBI OJTYYEHUsI METAJIOB

4.12

I'eneTmueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/II\/'I

XUMHUYECKUE PEAKLIUU

5.1

Knaccuukanus XuMHUecKuX peakluii o pa3InyHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy Y4YacCTBYIOLIMX B pEAaKIMM BELIECTB, MO TEMIOBOMY 3(PQEKTy, IO
M3MEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX IIEMEHTOB

5.2

TernoBoit >pdeKT XUMHUYECKOH peakIiH, TEPMOXMMUYECKHE YPaBHEHUS.
DK30- ¥ 9HIOTEPMHUYECKUE peakiy. TepMOXUMHUIECKHE YPaBHEHUS

5.3

OKHCIUTENTBHOBOCCTAHOBUTENBHBIE peakuuu. OKUCINTENN U BOCCTAHOBUTEIIN.
[Ipomecchl  OKMCIIEHUST M BOCCTAHOBIIGHHS.  DIEKTPOHHBIH  OamaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIIUN

5.4

Teopus >7EKTPONIUTHYECKON AUCCOIMa. KaTHOHBI, aHUOHBI. DJIEKTPOIUTHI
nu HGE)JIGKTpO.HI/ITBI. CH.HBHI:I@ nu cna6me 3JI€KTpOJII/ITI>I. CTGHGHB Aucconualnun

5.5

Peakiiun noHHOTO OOMEHA. YCIOBHS MPOTEKAHHUS PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE ¥ COKPALEHHBIC HOHHBIC YPABHCHMSI pEaKLIAN

XuMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u marepuanbl B IOBCEIHEBHOW >KU3HU YelloBeKa. bezomacHoe
WCIIOIb30BaHUE BEIECTB M XMUMHUYECKHUX PEaKIMil B JIa0OpaTOpUH U OBITY.
HepBa;I IIOMOIIIb HpI/I XUMHUUYCCKUX OXKOorax u OTpaB.HeHI/I}IX

6.2

XUMHUYECKOE 3arpsA3HEHHE OKpYKawIiued cpeasl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOAOEMOB), CIIOCOOBI €ro MpeAOTBpallCHUS
[Ipenenbuas nonmyctumasi xkoHueHtpamus BemectB (IIJIK). Ponp xumuum B
pEeIIeHUU JKOJOTHYECKUX TMpobieM. YcuieHue mnapHUKoBoro 3ddekra,
pa3pylLieHre 030HOBOI'O CJIOs

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHHUN B
OBITy, MeIUIMHE, NPOMBIIUICHHOCTH U CEIbCKOM Xo3siicTBe. [Ipumenenue




METa/UIOB M CIUIaBOB (CTajb, YYT'yH, TIOPATIOMHUHHKA, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH UX COGHHHGHHﬁ. Iloustue o KOppO31uHr METAJIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOPPO3HU

[IpupomHble MCTOYHUKH YTJIEBOAOPOAOB (Yyrojb, NPHPOAHBIA Ta3, HEDTh),

64 MPOAYKTHI UX NepepadoTKu (O€H3MH), UX POJIb B OBITY M IPOMBIIICHHOCTH
[lepBoHayaIbHBIC TOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAMHEHUSIX

6.5 yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KHCII0Ta).
[TonsiTue 0 OMONOTHYECKN BXKHBIX BEILIECTBAX: )KUPaAX, OEJIKaX, YIIIeBOJaX — M UX
POJIH B )KU3HH YeJIOBEKa

7 Pacuérsr:

7.1 1o ¢hopMysIaM XUMHUYECKUX COCTMHCHUN

7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKHM YpaBHEHUSAM




YYEBHO-METOANWYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus: 8-# kiacc: 6a30BbI YPOBEHB: YUeOHUK; S-€ U3/1aHue, epepaboTaHHOE
I'a6puensu O.C., OctpoymoB N.I'., CnankoB C.A. AkunonepHoe o6mectBo «M3aareascTBo
«IIpocsemienne»

* Xumus: 9-i kiacc: 6a30Bblil ypOBEHb: YUeOHUK; 5-€ u3qaHue, nepepadoTaHHoe
INa6puensu O.C., OctpoymoB N.I'., Cnankos C.A. AxkuronepHoe o6miecTBo «M3m1arenbcTBo
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA
1. Tabpuensn O.C, OctpoymoB W.I'. HactonbHast kaura yuutens. XuMus. 8 KIL.:
Meroaundeckoe mocooue. - M.: JIpoda.

2. Xumus. 8 ki1.; KonTponbsHbie 1 mpoBepounbie padoTel k yueonuky O.C. ['abpuensna
«Xumus. 8» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u np. - M.: Jlpoda,
2022.

3. I'abpuensu O.C, Octpoymon WU.I". U3yyaem xumuto B 8 ki1.: JlumakTuyeckue
Matepuaisl. - M.: bauk mtoc., 2022.

4. T'abpuensna O.C, BockoboitankoBa H.I1. Xumus B Tecrax, 3agadax, ynpaKHEHHIX. 8
- 9 xi1. - M.: llpoda,2022.

5. Xumus. IloaroroBka k OI'D — 2025.TemaTuueckue TecThl. ba3oBBIN U MOBBITIEHHBIN
ypOBEHB: yuebHO-MeToanueckoe nocooue / mox pen.B.H. Jloponskuna. — PoctoB-Ha-
Hony: Jlernon, 2022

6. Xumus. TUA —2025.M., IIpoceemienune, 2025.

7. Konudukarop 31eMeHTOB coepkaHusl U TPeOOBaHUI K YPOBHIO IMOATOTOBKH
BBIITYCKHUKOB JJis 1poBeAeHus B 2022 rogy rocyJapcTBEHHOM (UTOrOBOI) aTTECTalluU
(B HOBOW (popMe) IO XUMHUH O00YUYAIOIINUXCS, OCBOMBIITNX OCHOBHBIE
o0mieo0pazoBareIbHbIE TPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUsI.

HU®PPOBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HNHTEPHET

http://www.mon.gov.ru MurrcTepcTBO 00pa30BaHus U HAYKH

http://www.fipi.ru [Topran ®UIN — OenepanbHblii KHCTUTYT MEAArOTMYECKAX U3MEPEHHUI
http://www.ege.edu.ru ITopran EI'D (uadopmanronnoi moaaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii sx3ameH

http://edu.ru/index.php ®enepanpablii mopran «Poccuiickoe 0OpazoBaHue
http://www.infomarker.ru/top8.htmIRUSTEST.RU - ¢denepanbHblii IEHTP TECTUPOBAHHUSL.
http://www.pedsovet.org Becepoccuiickuii Uatepuer-Ileacoer



