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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma MO XUMHUU OCHOBHOTO 00miero ooOpasoBaHus (yriayOia€HHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepanbHoil paboueid mporpaMMbl BOCIIUTAHUS .

[Iporpamma mo xumMuM pa3zpaboTaHa C LETbI0 OKAa3aHHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMeTa, onpeesnseT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTYpy 10
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocobeHHocTel oOywaromuxcs. B mporpaMme 10 XUMHUM — yUHUTBHIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-TO3HABATEILHOM  JIEATEIHLHOCTH
00y4aromierocsi o OCBOEHUIO Y4eOHOTO COIepKaHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYy4YaIOIIMXCA, Ha MPOJOJDKEHHE OOyYeHHMs Ha YPOBHE CPEIHETro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMUPYEMbIE XUMUEH TIPEICTABICHUS O TIPEBPAIEHUSX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3aldd  BO3MOXKHOCTEH Ui  caMOpa3BUTHS U
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4arolIuXxcs, HABBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MIPEACTaBICHUNA O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTAlloM B
(OpMHUpPOBaHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4arOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECIEeUMBAIOTCS CIEUUPUKON
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YUYaIOIIMMUCS CUCTEMbI MEPBOHAYAIBHBIX MOHATHN XUMHHU, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOW TEOPUH KaK OCHOBBI BCErO €CTECTBO3HAHMUS;

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnueckux 3HAHUN TMOJOKEHBI SMIIUPUYECKU IOTYUYEHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOEGHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue coaepKaHUsT MPOTPAMMBI MO  XUMHH  MPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (YHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIASl M TPAKTHYECKash HAMPaBICHHOCTh OOY4YEHUS XUMUH,
muddepenuumanusi  00yyeHHUs,  BKIOYaromas  OpoPUIbHYI0  MOJATOTOBKY



oOydarommxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHHs B IPO(UIBHBIX KJIaccax.

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
poeccCuOoHaIbHON OPUEHTALIMU U HAIIPABJIEHO HA MPEJOCTABICHUE BO3MOXKHOCTHU
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOJIOKEHUST 00pa30BaHMsl U JaJIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma mno xumuu (yrayOJa€HHBIM YpOBEHb) NpeIHAa3HAUYeHA s
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3ALMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OOpazoBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha YIJIyOJIGHHOM YpPOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajiaya ydeOHOTrO
npeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUNA — BaXKHEUIIINX
(baKkTOB, MOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJlaM TO3HaHUS TMpPU U3YYEHMHM BEIIECTB U XMMHYECKUX PpeaKIui,
(GbopMHUpPOBaHUYU W Pa3BUTHH MO3HABATEIBHBIX YMEHUN U CIIOCOOOB AESATEIHHOCTH
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYUYEHUS HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJICKTA U OOIEH KYJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEILHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKH3HU;

dbopMupoBaHHE  CHCTEMBl XMMHUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBIEHUM OKPY’KaIOIIETO MUPA, OCBOEHUE A3bIKAa HAYKHU;

npuoOIIeHHe OOydYaroIIMXCs K CaMOCTOSITCIIBHOM IMO3HABAaTCIBHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATHP W OIICHUBATH SIBICHHS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMUHU, TPUMEHATh WX MPU pPEHICHUU MpoOJieM B TMOBCEAHEBHOW KU3HU U
TPYZIOBOU AEATEIBHOCTH;

pa3BuTHE y OOydYalolmMXCs HMHTEpeca K M3YyYCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPO(UIIS U HAMIPABICHHOCTH JalIbHEHIIIET0 00yUYeHu I,

OCO3HAHUE IEHHOCTU XUMHUYECKUX 3HAHWUU B )KM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTUYECKOW KYJIBTYPbl, HENPUATUE ACHUCTBUM, INPUHOCIUIUX BpEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne O0yJaroIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIUI), HEOOXOIUMBIX JIJISI Pa3IMUYHBIX BUJIOB JEATEIbHOCTH.

Ha yrny6nénHoe uzydeHue ydeObHOro mnpeamera «Xumus» oTBoautcs 34
yaca B 8 kiacce (1 yac B Henento), Bcero 34 yaca 3a OJIMH roji OOy4eHHUS.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

Xumusi — BaxkHasi 00JaCTh €CTECTBO3HAHUS U MPAKTUYECKON esITeNbHOCTH YenoBeka. [Ipeamer xumuu. Poias xumun
B ’KU3HM uesoBeka. KpaTkue cBefeHus 00 UCTOPUY BOSHUKHOBEHHUS W PA3BUTHUSI XUMUU. XUMHSI B CUCTEME HayK. Tena u
BellecTBa. dusznyeckre 1 XMMUYECKUE CBOMCTBA BEIIECTB. ArperaTHble COCTOSAHUS BellecTB. [[oHsITHE O TEOpETUUECKUX U
SMIUPUYECKUX METOJaX MO3HAHMUS B €CTECTBEHHbIX Haykax. [Ipe/cTraBieHHs 0 HAYYHOM IMMO3HAHUU HA SMIIUPUYECKOM
ypOBHE: Ha0II0/IEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIeJIMpOBaHue, BeIuncieHue. [IpencraBineHuss 0 HayYHOM IMO3HAHWUU HA
TEOPETHYECKOM YPOBHE: Hay4dHbIC (paKThl, MPOOIIEMa, TUIIOTE3a, TEOPHUS, 3aKOH.

SA3pik xumun. McTounrku XuMudeckoi nHdopmarmm.

[TonsiTue 0 MeTogax pabOTHl C XUMUUYECKUMHU BemecTBamMu. OO0pynOBaHUE MIKOJBHOM XMMHUYECKOU JTabOpaTOpUH.
[IpaBuna Ge3omacHOro oOpalleHus ¢ BEIeCTBAMHU U Jab0paTOPHBIM 00OPYI0BAHUEM.

Yuctele BemecTBa U cMecH. [Ipupoanbie cMecu: BO3AyX, IPUPOAHBIN Ta3, He(Th, MPUPOIHBIE BOABI, TOPHBIE TTOPOIbI
1 MuHepaibl. [IoHATHE 0 TOMOTEHHBIX U TeTepOreHHbIX cMecsax. CrnocoOwl paszneneHusi cMeceid. O4rcTKa BEIIECTB.

BemectBa ¥ XUMHYECKHE peakUMH. ATOMBI W MOJEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTeie U CioHBIE BellecTBa. MeTtamiel U1 HeMeTaulbl. BeliecTBa MOJIEKYISPHOIO U HEMOJIEKYJISIPHOTO
CTPOCHUS.

Xumuueckass (popmyna. BaneHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OnpeneneHne BaJIGHTHOCTH JJIEMEHTOB MO (opmynaM OWHApHBIX COCAMHEHHH M cocTaBiieHHe (GopmMyn OWHApHBIX
COCMHEHUI MO0 BAJIEHTHOCTU 3yieMeHTOB. OTHocuUTenbHasi aToMmHass Macca. OTHOcuTEelnbHas MOJEKYJIspHas Macca.
MaccoBasi 10711 XHMHYECKOTO 3JIeMEHTa B coeanHeHnH. Haxoxmenue mpocteimieit GopMysbl BEHECTBAa MO MacCOBBIM
JOJISIM DJIEMEHTOB.

KommmuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3p KOJIMUYECTBA, MACChl U YKCJA CTPYKTYPHBIX €IMHUIL
BemecTBa. PacdeTsl 1o QopmynaM XUMHUYECKUX COSIWHCHHMH. MojspHas Macca CMECH BemecTB. MoJbHas 10
XAMHYECKOTO 3JIEMEHTa B CoOeIMHeHNH. Haxoxknenne npocreimei GopMysibl BEIeCTBa 0 MOJIBHBIM JTOJISIM 3JIEMEHTOB.



@u3NYeCKue U XUMUYECKHUE SABJICHUSA. XUMHYECKas pEakuus M €€ NPU3HAKU. YCIOBUA NPOTEKAHHUS XUMUYECKUX
peakiui. 3aKOH COXpPAaHEHMs MAcChl BeEMIECTB. ATOMHO-MOJEKyJsApHas Teopus. JKuzHb U nesrensHOocTh M.B.
JloMmoHOCOBa. XUMHUYECKHE ypaBHEHHUS. THUIBI XMMHUUYECKUX peakuuil (COeIMHEHHUs, Pa3oKEHUs, 3aMelleHus, 0OMeHa).
PacueTsl N0 XUMUYECKUM YPABHEHUSIM.

DKCHEepUMEHTAIbHOE M3YYEHHE BEUIECTB U SBJICHHUA. 3HAKOMCTBO C XMMUYECKOM MOCYJI0H, C MpaBWJIaMu pabOThHI B
nabopaTopuu U npueMamu oOpalieHus ¢ JabopaTopHbIM 00OpyaoBaHueM. M3ydeHue u onucaHue (U3MUYECKUX CBONCTB
00pa3lioB HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMmeTayuioB. Habmionenue ¢gusnueckux (miaBjieHHe BOCKa, TasHUE
JbAa, pacTHpaHuE caxapa B CTYINKE, KHUIEHUE W KOHJACHCALMS BOJAbI) U XMMHYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJOKHU, B3aMMOJACHCTBUE COJIbI UJIM MeJla C COJSHOM KHCIIOTOW) siBneHui. O3HakoMiieHHe c¢ oOpas3namu
BEIIECTB KoinyecTBOM 1 Monb. HaGmrogeHue u onmucaHue MpU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokeHue
caxapa, B3aUMOJICWCTBHE CEPHON KHCIOTHI C XJOPUAOM Oapus, MOITydeHUEe W pasioxkeHue ruapokcuna menu (l1) mpu
HarpeBaHuHU, B3auMoieiicTBue xene3a ¢ pactBopom coiu Meau (Il). U3yuenue crioco0oB pazaeneHus: cMmecei (C ToOMOIIbIO
MarHura, (UIbTpOBaHHWE, BBbIMApUBaHHE, AUCTWUIALMSA, XpomaTorpadus), MPOBEIEHUE OYHUCTKH IOBAPEHHON COJIH.
Habmronenue u onvcanye onbITOB, HIUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BeleCTB

[IpencraBnenus o rasax. Bo3myx — cMech rasoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MosspHbli 00BbEM ra3oB.
OTHOCUTENbHAs TUIOTHOCTh ra3oB. OrlpeneeHue OTHOCUTENIbHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEILECTBA I10
M3BECTHOM OTHOCUTENIbHOM MIOTHOCTH. OOBbEMHBIE OTHOILLIEHUS Ia30B IPU XUMHUECKUX PEaKLIUIX.

Kucnopon — sneMeHT M mpoctoe BemiecTBo. HaxoxkneHue kuciaopona B MpUpPOAE, (PU3MUECKHE M XUMHYECKHE
CBOMCTBa (peakuuu ropeHust U okucieHus). [Ipoueccel okucnenus B xkuBoi npupoae. Oxcunpl. [I[puMeHeHne Kucmopoa.
Crioco0Ob!I moy4eHus Kuciopoaa B Jabopatopuu U npoMblinieHHOCTH. [lonstue o karanuzatope. Kpyrosopor kucinopona
B npupoje. O30H — amuioTponHas Moaudukanus kuciopona. O30HOBBIN CIOW, €ro 3HaUYEHHUE NI JKUBBIX OPTaHU3MOB.
Pazpymenne 030H0BOrO Ciosl.

TemoBoil 3(pPeKkT XMMHUECKOW peakUuu, TEPMOXHUMHUYECKHE YPABHEHUS, 3K30- M JHIOTEPMHUUYECKHE DPEAKLUU.
Tonnuo. Mcnons3oBanue yriis 1 METaHa B KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsTue o mapHukoBoM 3ddexre.

Bonopoxa — anement u npoctoe BemecTBo. Haxoxaenune Bogopoaa B mpupoe, Gu3nieckue 1 XUMUYECKne CBOMCTBA,
IpUMEHEHUE, criocoOb! nosydeHus. IlonsaTue o kucinorax u cossix. Mcnosp3oBaHue BOAOPOIa B KAYECTBE TOILUIMBA.



Bona. ®usnyeckue csorictBa Boabl. Boga kak pactBopurens. PactBopbl. HackllieHHbIE U HEHACHIILICHHBIE PACTBOPHI.
PactBopumocTs BemecTB B Bojie. DakTophl, BAUSAIONIME HA PACTBOPUMOCTD TBEPJBIX U ra3000pa3HbIX BeuiecTB. CocoOb
BBIpa)KEHUSI KOHLUEHTPALMM DPACTBOPOB: MAcCOBas J0JS PAaCTBOPEHHOI'O BEUIECTBA, MOJISIpHAs KOHIEHTpanus. Poib
PacTBOPOB B MIPUPOJE U B KU3HU YEIIOBEKA.

Xumunueckue cBoictBa Bojbl. [loHstue 06 ocHoBaHusix. [lonsatue o6 uHAMKaTopax. KpyroBopoT BoAbl B MPUPO/IE.
3arpsi3HEeHHuEe NPUPOAHBIX BOA. OXpaHa U OUYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHenuit. Okcunabl. Kiaccudukanus okcumos: coieoOpasytoniue (OCHOBHBIE,
KUCTIOTHBIE, am(pOTepHbIe) U HecojeoOpasyroume. MexayHapoaHas HOMEHKIATypa OKCUIOB. TpHUBUANbHbIE HAa3BaHUS
okcuaoB. dusmyeckue M XapakTepHble XMMHYECKHE CBOMCTBAa OKCHJIOB (B3aUMOJEHCTBHE C BOJOM, C KHUCIOTaMH U
OCHOBAaHUSIMHM, C IPYTUMU oKcujamu). [lonydenue okcuios.

[lonsiTHe O THAPOKCHUIAX — OCHOBAaHUAX MU KHUCIOpojcoAepxamux kuciorax. Kucnorsl. Knaccudukanus KuciorT.
MexayHapoHas HOMEHKJIATypa W TpUBHAJIbHbIE Ha3BaHUsA KUCIOT. DU3NYECKME U XUMHUYECKHE CBOWMCTBA KHUCIOT
(B3auMOJEICTBME C METajulaMH, C OKCHJIaMU METaJUIOB, OCHOBaHUSIMU W coyiaMH). Psa axtuBHocTH MetaimoB H.H.
bekerona. [lonyuenue kucior. Kuciorsl B mpupojie, NpUMEHEHNE BaXKHEUIIINX KUCIIOT.

OcnoBanus. Kiaccudukanys oCHOBaHUIA: IIEIOYM M HEPACTBOPUMBIE OCHOBaHMS. MexayHapoaHas HOMEHKIATypa
ocHoBaHui. TpuBuanpHble Ha3zBaHWs ocHoOBaHWil. lllenouyn, X cBOCTBA (B3aMMOAEHCTBHE C KHUCIOTHBIMH OKCHAAMH,
KHACTIOTaMH M COJIAMH) M CIIOCOOBI TosyueHusi. HepacTBopuMble OCHOBaHUS, UX CBOMCTBA (B3aUMOJACHCTBUE C KUCIOTAMU)
U crocooOsl monydeHus. AMdotepHocth. [loHsTne 00 amdoTepHbIX THApOKCcHIAaX (HAa MPUMEpPE THIPOKCHUIIOB IIMHKA U
AITIOMHHMS ): XUMUYECKHE CBOMCTBA (B3aUMOJICMCTBUE C KUCIOTaMU U 11I€JI0YaMH) U MOIYUYEHHUE.

Conu (cpennue, KHCIble, OCHOBHbIE, IBOMHbBIEC). MexXIyHApOoaHAs HOMEHKIAaTypa cojieid. TpuBHalbHbIE Ha3BaHUS
coseil. PU3NUYECKUE U XapaKTEpHbIE XUMUYECKHE CBOMCTBA Ha NpuMmepe cpeanux cosueu. [lomydyenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

DKCNEPUMEHTAIIBHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJIMYECTBEHHOE OINPEAEICHUE COACPIKAHUSA KUCIOPOAa B BO3IYXE;

MOJIy4eHHE, COOMpaHNe, PaClIO3HABAHNE U U3YYEHHE CBOMCTB KUCIOPOAA;

HaOJFOICHHE B3aUMOJICHCTBHUS BEIIECTB C KHUCIOPOJAOM U YCIIOBUI BOSHUKHOBEHUS U MPEKPAIICHUS TOPCHHUS;

O3HAaKOMJIEHHE C 00pa3LaMu OKCUJOB U ONMUCAHUE UX CBOMCTB;



MOJIy4eHHEe, COOMpaHue, pacClioO3HABaHUE U U3YUYEHHE CBOMCTB BOOPOa (TOPEHHUE);

B3aMMojieiicTBHE Bogopoa ¢ okcuaom meau (11);

UCCIeI0BaHne OCOOCHHOCTEHN pacTBOPEHUS BELIECTB C PA3IMUYHON pacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCCOBOM JI0JIEN paCTBOPEHHOI'O BELIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MOJIIPHOW KOHLIEHTpALMEe pAaCTBOPEHHOTO BEIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);

ONpEIEIEHNE PACTBOPOB KUCJIOT U LIEJI0YEN C MOMOILIBIO HHAUKATOPOB;

UCcleI0BaHne 00pa3ll0B HEOPTaHUUECKHUX BEILIECTB PA3IUUYHBIX KJIACCOB;

u3ydeHue B3aumojeiicTBusi okcuaa meau (ll) ¢ pactBopoM cepHOW KHUCIOTHI, KUCIOT C METajUlaMH, peaklui
HEUTpaIu3aluuu;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHUE OJTHOTO METAJIA IPYTUM U3 PacTBOpa COJIH;

B3aUMOJEHCTBHE THIPOKCH/IA LINHKA C PACTBOPAMHU KUCJIOT U ILIEJIOYEH;

pelIeHne SKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEUHEHUIN.

IMepuoauyeckuii 3axkoH u Ilepuognueckast cucrema xumudeckux 3jeMeHToB /. U. MenaeseeBa

Crpoenue aroMoB. XUMUYECKas! CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[lepBbie MOMBITKU KIacCUPUKALUA XUMUYECKUX AieMeHTOB. [loHsATHE 0 Tpynmnax (ceMeicTBax) CXOHBIX 3JI€MEHTOB:
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METaJUIaX, TAIOTeHAaX, MHEPTHHIX (0JaropoIHbIX) ra3ax. JJIEMEHTbhI, KOTOpbIe 00pa3yoT
aM(pOTEpHbIE OKCUIBI U THAPOKCHUIBI.

[lepuoanueckuii 3axkoH. OTkpbiTUE [lepuoanmdeckoro 3akona. [lepuonnueckas cucteMa XUMUYECKUX 3J1€MEHTOB J1.
N. MenpaeneeBa. KopoTkoneprognas u niauHHonepuoaHas ¢opmbl Tabmuibl «lleprogudeckas cucreMa XUMHUYECKHUX
snemenToB JI. 1. MenneneeBay». [lepuoast u rpymnmns (A- u b-rpynmsr).

Crtpoenne atomoB. CocTtaB aTOMHBIX snuep. M3orombl. PamnoakTMBHOCTH. DNEKTPOHBI. DIEKTPOHHAS OpOWTAIb.
DHepreTHYeckrue YpPOBHM W IOAYPOBHH aroma: S-, P-, d-opOutamu. DJEKTpOHHBIE KOH(MHUTYpard M 3JIEKTPOHHO-
rpadudeckue Ghopmyiasl aToMOB. DPU3HUECKHI CMBICI TMOPSAKOBOTO HOMEpPA, HOMEpa Mepuoaa W TPYMIBI dJIEMEHTA.
CrpoeHue 5JIEKTPOHHBIX 0005I04eK aroMoB nepBbix 20 xumuyeckux 3nemeHToB llepuonuueckoit cucremsr I U.
MenneneeBa: pacnpeaeieHue 3JIEKTPOHOB M0 SHEPTETUYECKUM YPOBHSIM, MOJYPOBHSM U opOUTAIsIM. DUNYECKHUIT CMBICIT
[Tepuoanueckoro 3aKoHa.



3aKOHOMEPHOCTM HM3MEHEHUs paguyca aTOMOB XUMHUYECKUX DJEMEHTOB, METALINYECKUX W HEMETAIMYECKUX
CBOMCTB IIO rpynmnam M nepuoaaM. M3MeHeHue KHUCIOTHO-OCHOBHBIX CBOMCTB COEJUHEHHM XUMUYECKUX DJIEMEHTOB B
IepuoJax u rpynmnax. XapakTepucTuKa XMMHUYECKOr0 3JIEMEHTa II0 €ro IojokeHuto B Ilepuomnueckon cucreme /[I. N.
Menzeneena.

3nauenue Ilepnogmueckoro 3akoHa u lleproanyecko CUCTEMBI XMMHUYECKUX JJIEMEHTOB ISl Pa3BUTUSA HAYKU U
npaktuku. /1. 1. Mennaenees — yyeHbli U IpaK1aHUH.

DIEeKTPOOTPULATENBHOCTh XUMHUYECKUX JJIEMEHTOB. XUMHUYECKas CBA3b. BHUIIBI XMMHUYECKOM CBS3U: KOBAJICHTHAS
NOJISIpHAsi CBS3b, KOBAJIEHTHAs HEMOJISIPHASI CBSI3b, MOHHAS CBSI3b. MeXaHM3Mbl 00pa30BaHUS KOBAJICHTHOW M HMOHHOM
CBSI3U. DJEKTPOHHBIE U CTPYKTYpHbIE (OpMYJIbl BemiecTB. KaTHOHBI 1 aHHMOHBI.

Kpucramnmuueckue u amopdHbie BemecTBa. TUIBI KPUCTATUIMUECKUX PEIIETOK: MOHHAS, aTOMHAs!, MOJIEKYJISIpHASI ¥ UX
XapaKTEPUCTUKHU.

Crenenb oxucnenusi. OnpeneneHue CTENEHEH OKHUCIEHHS aTOMOB B OMHApPHBIX coeAuHEHUsX. OKHUCIUTETbHO-
BOCCTAHOBHTEIIbHBIE peakuuu. [Iponecchl okucieHuss U BoccTaHoBIeHUsA. OKUCIUTENN U BocCcTaHOBHUTENH. COCTaBIIEHHE
YPAaBHEHHI MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA M PAcCTaHOBKA B HUX KOX(G(UIIMEHTOB METOJ0M
AJIEKTPOHHOTO OallaHca.

DKCIEpUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HAaKOMJICHHE C 00pa3aMy METaNIOB U HEMETAILIOB,;

MOJICJIMPOBAHNE CTPOCHUS MOJIEKYJI ITPH MOMOIIY PUCYHKOB, MOJIEJIECH, SJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYI;

MIPOBEAEHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOPEHUE, PEAKIINU
Pa3NIoKEHUS, COETUHEHHUS).

MexknpeaMeTHbIe CBA3H

Peanuzanus MeXIpeAMETHBIX CBA3EM MPU M3YYEHUU XMMHH B § KJIacCE€ OCYILECTBIIAETCA YEPE3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYUYHBIX MOHATHM, TaK U OHATUH, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HayKaX.

OOmme ecTecTBEHHO-HAy4YHBIE TMOHSATHA: sSBIEHUE (MPOIECC), HAYYHBINH (PaKT, THIOTE3a, TECOPHUSA, 3aKOH, aHAJM3,
CHHTE3, KJIaccu(UKalus, NIEPUOANYHOCTD, HAOIIOICHIE, SKCIIEPUMEHT, MOJICIUPOBAHHUE, U3MEPEHUE, MOCIb.



dwusuka: SBICHUS TMPUPOJBI, (HU3HUECKUE SBICHUS, BEIIECTBO, TEJIO, (PU3MUECKUE BEIMUMHBI, SIUHHUIIBI U3MEPECHHUS,
00BEM, Macca, arperaTHble COCTOSTHUE BEIECTBA, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOH, MOJIEKYJa, CTPOCHUE Ta30B,
KHUJIKOCTEH U TBEPABIX (KPUCTAIUTMUECKUX) TN, SICKTPUICCKHUH 3aps/l, KOINIECTBO TETUIOTHI.

buonorus: 6uocdepa, porocuHTes, mpouecchl 0OMeHa BEIECTB.

['eorpadus: atrmocdepa, runpocdepa, MUHEpaabl, TOPHbIE MOPOABI, IMOJE3HBIE HCKOMAEMbIE, TOIUIMBO, BOJHBIC

PECYPCHI.
Texnomorusi: TexHocdepa, MPOU3BOJCTBO, XUMUUECKUE TEXHOJIOTHH, ChIPbE, KOHCTPYKIIMOHHBIE MaTepUalIbI.

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMEBI 10 XMMHWM HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30OBAHUS (YTJIYBJIEHHBIN YPOBEHD)

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO 0011ero 00pa3oBaHUs JOCTUTAIOTCSA B X0/€ OOYyUYECHHS
XUMHU B €IUMHCTBE y4e€OHON M BOCIMTATENbHOM AESATENBHOCTH O0Opa30BAaTENbHON OpraHU3allMd B COOTBETCTBUM C
TPAJIULIIUOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, MPUHATHIMU B 0OILIECTBE
NpaBWJIaMM W HOpPMaMHU TIOBEJIEHHUS W CIOCOOCTBYIOT IMpOIIECCaM CaMOIO3HAHHUS, CAaMOPA3BUTHUS M COIMAIM3AIUU
00yJaromuxcs.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM TO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALINI U PACIIMPEHHE OIbITA JEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUMOTHYECKOr0 BOCIUTAHUS:

MPOSIBJICHUE LIEHHOCTHOI'O OTHOLICHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HAYYHOMY M MUCTOPUYECKOMY HACIEIUIO,
MOHMMAaHUE 3HAYCHUS XMMHUYECKOW HAYKH U TEXHOJOTHHM B XU3HHM COBPEMEHHOT'O OOIIECTBA, B Pa3BUTHU SKOHOMHUKHU
Poccum u cBoero pernona;

2) rpaxXaaHCKOr0 BOCIIMTAHUSA:

MPEJCTABIECHUE O COLMAJIBbHBIX HOPMax M MPaBWJIAX MEXKJIMYHOCTHBIX OTHOUIEHUN B KOJUIEKTHBE, IPOSBICHUE
KOMMYHUKAaTUBHOM KYJIbTYpPbl B pa3HOOOPA3HOIl COBMECTHOMU JIEATEIIbHOCTH;



CTpeMJICHUE K B3aMMOIIOHMMAHHUIO U B3AaUMOIIOMOIIIH B TIpoliecce yueOHON U BHEYUEOHOM JeATebHOCTH;

TOTOBHOCTh OIICHUBAThH CBOE MOBEJACHUE U MOCTYNKU CBOMX TOBAPHUIIEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBLIX HOPM
C YY4E€TOM OCO3HAHMS MOCJIEICTBUM MMOCTYIIKOB;

3) popMuUPOBAHUS HEHHOCTH HAYYHOI'0 NNO3HAHMS:

MHPOBO33PEHUYECKHUE TPEACTABICHUSI O BEHIECTBE M XUMHYECKOW PEaKIUHU, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAYKU U HEOOXOUMBIE ISl TOHUMAHUSI CYITHOCTH HayYHOW KapTUHBI MUPA;

OCO3HAHHUE IIEHHOCTH HAYYHOI'O MO3HAHUS JJI PAa3BUTHUS KaXKJOTO YeJIOBEKa M MPOU3BOIUTEILHBIX CHJI OOIIECTBA B
1[EJIOM, POJIM U MeCTa HayKu «XUMHS» B CUCTEME HAYYHBIX MPEJICTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIHI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOIHON M TEXHOJOTHUECKON CPeIoi;

Mo3HaBaTeIbHAS MOTHBAIUSA M HMHTEpPEC K OOYy4YeHHI0, TOTOBHOCTh W CIIOCOOHOCTh K CAaMOpPa3BUTHIO H
caM000pa30BaHUIO, K UCCIEA0BATEIILCKON NESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBieHUS U YPOBHS JalbHEHIIETO
o0yJeHus;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTH »W3HHU, OTBETCTBEHHOTO OTHOIIEHMS K CBOEMY 3/I0POBbIO, YCTAHOBKAa Ha 3JI0POBBIN 00pa3
KU3HU, OCO3HAHUE TOCJIEICTBUM M HENMPHUSATHE BPEAHBIX MPHUBBIUEK (YMOTPeOSEHUs alIKOroJis, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIOZCHUSI TPaBUJI OE30MaCHOCTH MpHU OOpalIeHWH C XMMUYECKHMMH BEIIeCTBAMH B YUYEOHBIX H
AKU3HEHHBIX CUTYaIIHIX;

5) TpyA0BOro BOCIIMTAHMS

dbopMuUpOBaHUE IEHHOCTHOTO OTHOIICHHS K TPYAOBOM JESITEIIBHOCTH KaK €CTECTBEHHOW MOTPEOHOCTH YelloBeKa U K
MCCJIeI0BATEIBCKOMN JESTEIHHOCTH KaK BEICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIIECTBE;

pa3BHUTHE UHTEpeca K MpodeccusiM, CBSI3aHHBIM ¢ XHUMHEH, B TOM 4ucie K mpodeccusM HaydHOU cepbl, OCOZHAHUE
BO3MOXXHOCTH CaMOpean3aIuu B 3Toi cepe;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

OCO3HAaHHE HEOOXOIMMOCTH OTHOUIEHHUS K IPUPOJI€ KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHHMSI;

MOBBIIIEHUE YPOBHSI SKOJOTMYECKON KYyJIbTYphl: MPUOOPETEHHE OMNbITA IJIAHUPOBAHUS IMOCTYNKOB M OLICHKH HX
BO3MOKHBIX TOCJEACTBUN ISl OKPY’KaroUIed Cpeibl; OCO3HAHHME TJI00ANIBHOTO XapaKTepa 3KOJIOrMYEeCKHX MpoOiieM U
MyTel HX peUIeHHUs; CIMOCOOHOCTh MPUMEHSTh 3HAHUS, MOJy4YaeMble NMPU H3YYECHUU XHUMHH, JUIsl pEelleHus 3ajad,



CBSI3aHHBIX C OKPYKAIOLEHW CPEeION; aKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILIUX BPEI OKPYXKAIOLICH Cpele; OCO3ZHAHUE
CBOEH pOJM KaK TpakJIaHMHA M MOTPEOUTENS B YCIOBHUSX B3aMMOCBSI3U MPUPOJIHOM, TEXHOJIOTMYECKON M COLMAIbHOMN
Cpel; TOTOBHOCTh K YYaCTUIO B IIPAKTUYECKOMN AEATEIILHOCTH HKOJIOrMYECKON HAPABICHHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yIbTaThl 00YUYAIOIINXCS, OCBOMBIINX MPOrpaMMy MO XMMHUU OCHOBHOTO OOIIEero 00pa3oBaHusl,
BKJTIOYAIOT:

YCBOEHUE MEXIUCIUIUIMHAPHBIX (MEXKMIPEIMETHBIX) TMOHSATHH, OTpa)KarolIUX MaTepuajbHOE E€IUHCTBO MHpa U
Ipoliecc Mo3HaHus (BEIeCTBO, CBOMCTBO, SHEPIHs, SBIICHUE, HAYUHBIN (PaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOPHS,
Ha0JII0/IeHNEe, U3MEPEHHE, UCCIIEA0BAHNE, SKCTIEPUMEHT U APYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMH yYeOHBIMU JACHCTBUSAMHU (IIO3HABATEIILHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMU),
BaYKHBIMU JIJI TTOBBIICHUS 3(P(HEKTUBHOCTH OCBOSHUS COJIEpKaHUs y4eOHOro mpeamera, GopMUPOBaHUS KOMIIETEHIINM, a
TaK)Ke MPOEKTHO-UCCIEA0BATENbCKON NEATETLHOCTH 00YYaIOIUXCs B Kypce XUMUM;

CIIOCOOHOCTh UX MCIOJIBb30BaTh B yUeOHOM, MO3HABATEIbHON U COLIMAIbHON TIPAKTHUKE.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJoruyeckue JelcTBUS:

YMEHHS MCIIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIILJICHUSI TIPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMBICI XUMHYECKHX
MOHATHH (BBIAETATh UX CYIIECTBEHHBIC MPU3HAKK, YCTAHABIUBATh B3AaMMOCBS3b C APYTMMU MOHSTUAMH); aHAJIU3UPOBATD,
CpaBHHBaTh, 0000IIaTh, BBIOMpPATh OCHOBAHUS I KiIacCH(PUKAMM W CHCTEMATH3allMM XUMHUYCCKUX BEIIECTB U
XUMUYECKUX PpEeaKIUi; YCTaHABIMBATh NPHYMHHO-CIICIICTBEHHBIE CBSI3M MEXIY OOBEKTaMH W3Y4YCHHUS; CTPOUTH
JIOTHYECKUE pacCykIeHus (MHIYKTHBHBIC, NEIYKTHBHBIC, 10 aHAJIOTWH); MpejiaraTh KPUTEPUHU M BBIABIATH OOIIHE
3aKOHOMEPHOCTH W MPOTHUBOPEYMS B M3YUAEMBIX MPOILECCAX W SIBJICHUSX; MPOBOJAUTH BBIBOABI W 3AKIIOUYECHHS; YMECHUS
MPUMEHATh B TPOIECCE MO3HAHUS TOHATHS (MPEAMETHBIE U METaNpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HCTIOJIb3yeMble B XMMHUH, TMPEOOPa3OBBIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ DJIEMEHTA),



XUMHYecKasi (hopmysia U ypaBHCHUE XUMHYECKOW PEaKIMU — MPH PEHICHUU YU4eOHBIX 3a/1ad; ¢ YYETOM ITHUX MOJCIBHBIX
MPEICTABIICHUN XapaKTEePU30BaTh U3y9aeMbIe XUMUICCKHEC BEIECTBA U XUMHUYCCKUE PEAKITUH.
Ba3oBble ucciaenoBaTe/bCcKkue AeiicTBUSA (MeTOAbI HAYYHOI0 IO3HAHUSA BEIECTB U SIBJICHUI):

YMEHHS MPUMEHSATHh METOJIbI HAYYHOT'O TIO3HAHUS BEIICCTB U SBJICHUN HA IMIUPHUESCKOM U TEOPETUICCKOM YPOBHIX
B y4eOHOH TT03HABATEIHLHON M MPOCKTHO-UCCIICIOBATEIHCKOM JICSITCIIEHOCTH;

YMCHHS HCIIOJIb30BaTh IMOCTABJICHHBIC BOTPOCHI B KAauyeCTBE MHCTPYMEHTA TO3HAHUS M CaMOCTOSTCIIBHO CTaBUTh
BOTIPOCHI; aHATM3UPOBATh (DAKTHI, BBISBIATH U POPMYIHPOBATH MPOOJIEMY, OTPEACIATH 1IEbh U 33/1a4l, COOTBETCTBYIOIINE
PEIICHHIO MTPOOJIEMBI; TIPeIJaraTh OMMCATEILHYIO WU OOBSICHUTEIIBHYIO THITOTE3Y U OCYIIECTBIISATh €€ IPOBEPKY; YMEHUS
NPOBOAUTL HM3MEPCHUS HEOOXOJMMBIX IMapaMETPOB, BBIYUCIICHHS, MOJCIMPOBAHUE, HAONIOACHUS M OSKCIICPUMEHTHI
(peanbHBIC W MBICJCHHBIC), CAMOCTOSATEIBLHO MPOTHO3UPOBATH PE3yIbTaThl, (POPMYIUPOBATh OOOOIICHUS W BBIBOJIBI ITO
pe3ysIbTaTaM MPOBEJACHHOTO OIBITa, HCCIICIOBAHUS, COCTABIIATh OTYET O MPOJICIaHHONW padboTe;

PabGora ¢ undgopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PANTMUHBIX UCTOYHHKAX MHGOpMaIMK (HAYYHO-TIOMYJIApHAs JTUTEpaTypa XUMUYECKOTO
collep KaHusl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHEeTa); aHAIM3UPOBAaTh UH(POPMALIMIO U KPUTUYECKU OIICHUBATH €€
JI0OCTOBEPHOCTh M HEMTPOTUBOPEUUBOCTh, OTOMPATh U UHTEPIPETUPOBATH UHPOPMAIIMIO, 3HAYUMYIO JJIsl PEIICHUs y4eOHOU
3a/layd; YMEHHUs MPUMEHSTHh pa3jMdHble METOAbl M (OPMYIUpPOBATH 3aMpOChl MPU TMOUCKE U OTOOpE HMH(OpMAIUH,
HEOOXOMMOM JUIsl BBITIOJHEHUS Y4YEOHBIX 3a/lay; HCIOJIb30BaTh MHPOPMAIMOHHO KOMMYHUKATHBHBIE TEXHOJIOTHH U
pa3TUYHbIE TIOMCKOBBIE CHUCTEMBI; CaMOCTOSITEIBHO BBIOMPATh ONTHUMAIBHYIO (QOpMY TNpelcTaBleHUs HWHOOpMAIUU
(cxembl, rpaduKy, AHArpaMMBbl, TaOIHIIBI, PUCYHKU U Apyrue (GOpMbl); YMEHHS MCIOIb30BaTh HAYYHBIN S3bIK B KAUE€CTBE
cpenctBa paboThl ¢ XUMHYECKOW MH(OpMAIMel; TPUMEHITh MEXIpeAMEeTHbIe ((GU3NYecKne U MaTeMaTHIeCKe) 3HAKU U
CUMBOJIBI, (hopmynbel, abOpeBHATYyphl, HOMEHKIATYpy, HCIIOJIB30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-CHUMBOJIHYECKHE
CpeIICTBA HATJISITHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

1) ymenus oOuieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIINM):



MPEACTABIATh MOJYyYEHHBbIE pPE3yJbTaThl MO3HABATEIBHOM JEATENBHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTaX;
MyOJUYHO BBICTYNATh C MPE3EHTALMEN pEe3ylbTaTOB BBIINOJHEHHUS XHUMHUYECKOTO 3KCIEPUMEHTa (UCCIeI0BaTEIbCKON
1a00paTOPHON WIIM PaKTUUECKON paboThl, yueOHOTr0 MPOEKTa); B XO€ Auajiora u (Uin) JUCKYCCUH 3aJ]1aBaTh BOIIPOCHI 11O
oOcyXJ1laeMOM TeMe€ U BbICKa3bIBaTh WAECH, (OPMYIMPOBATH CBOM MPEMAJIOKEHUS OTHOCHTEIBHO BBITOJIHEHUS
MIPEII0KEHHON 3a1a4U.

2) yMeHusl yueOHOro COTpyIHUYECTBa (TpyNoBasi KOMMYHUKALINS):

y4acTBOBaTh B TPYNNOBBIX (opMax pabOThl: TIAHUPOBATH OPraHU3ALMIO COBMECTHOM pabOThI, OMPEAENATh CBOIO
POJIb, pacipeiesaTh 3a/1a4u MEXAY WICHAMH TPYIIIbI; BHITOIHATH CBOIO YacTh padOThl, KOOPAMHUPOBATH CBOU JACHCTBUS C
JNEUCTBUSIMU JIPYTUX YJIEHOB KOMAHJIbI, ONpPEAENATh KPUTEPUMU IO OLEHKE KadecTBa BBIMOJHEHHON paboThl; pemaThb
BO3HHUKAIOIIME MPOOJIEMbl HA OCHOBE ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMH, Y4acTBOBATh B OOCYKICHUH,
oOMeHEe MHEHMSIMH, «MO3TOBOM IITypMe» U APYyTrux GopmMax B3auMOICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

OmnaneHue yHUBEPCATBHBIMU YYEOHBIMH PETYISATUBHBIMHU JEHCTBUSIMH BKIIIOYAET Pa3BUTHE CaMOOPTAHU3AIIWH,
CaMOKOHTPOJISI, CAMOKOPPEKITUH, B TOM YHCJIE:

YMEHHUsS periaTh ydyeOHbIE M KCCIENIOBATCIbCKUE 3aJa4M: CAaMOCTOSITEIIFHO BBIOMpATh CIOCOO pelieHHusl y4eOHOM
3a1ayn (CpaBHUBATh HECKOJHKO BAapHAHTOB PEINCHUs, BHIOMpaTh HaWOoJiee TMOIXOISIIMA C Y9eTOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHEB), IUTAHUPOBATH CBOIO pa0OTy NPH PEIICHUN YIeOHOW MM MCCIIEIOBATEIBCKOM 3a1au; HA OCHOBE
TIOJTyYCHHBIX PE3YJIbTaTOB (POPMYITUPOBATH OOOOIICHHSI W BHIBOJBI, IPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCOB;
aHAM3UPOBATH PE3YNIHTATHl: COOTHOCUTH CBOM JEHCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOIb
JESTENBHOCTH; KOPPEKTUPOBATH CBOIO JICSITEIILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yNabTaThl OCBOCHUSI MPOrpaMMbl [0 XMMHUHU OCHOBHOrO 00IIero oOpa3oBaHUsA Ha YriayOJE€HHOM
YpPOBHE HMMEIOT 00IIee COAEpKaTeIbHOE SAPO C MPEAMETHBIMH pe3yJbTaTaMyd 0a30BOTO ypPOBHS, COTJIACOBAHBI MEXKTY



co0O0H, YTO MO3BOJSET PEATU30BBIBATH YINIYOJEHHOE HM3yYEHHE KAaK B PAMKax OTJENbHBIX KJIAcCOB, TAK M B paMKax
peanu3alnuu MHAMBUAYAJbHBIX O0pA30BaTENbHBIX TPACKTOPUW, B TOM 4YHUCJIE HCHOJb3Yys CETEBOE B3aUMOJECHCTBUE
opranu3auuu. Ilo 3aBepiieHun peanu3anuy IporpaMMsel yriayOIeHHOTO ypOBHS 00y4YarOlMeECs: CMOTYT JETAIbHEE OCBOUTh
MaTtepuall, OBJIaI€Th PACIIMPEHHBIM KPYTroM MOHATUH U METOJI0B, pelaTh 3aJja4u 00jiee BBICOKOTO YPOBHS CIIOKHOCTH.

[IpenmeTHbIEe pe3yabTaThl BKIIOYAIOT: OCBOEHUE OOYYAIOIMIMMUCS HAYyYHBbIX 3HAHUM, YMEHUN U CIIOCOOOB JACHCTBHIA;
OCHOBBl HAy4YHOI'O MBIIUIEHUS; BHUABl JEATEIBHOCTA IO IIOJIYYEHUIO HOBOTO 3HAHUSA, €ro MHTEPIpETaltH,
npeoOpa3oBaHUI0O M TMPUMEHEHHIO B PA3IMYHBIX YYE€OHBIX U pealbHBIX MKU3HEHHBIX YCIOBUAX; O0OECHeunBarOT
BO3MOKHOCTb YCIIEIIHOTO OOYUYEHHS Ha CIEAYIOIIEM YPOBHE 00pa30oBaHMUsL.

K koHiry oOyuenus ¢ 8 knacce y ody4aromierocs: Oyayt chopMUpOBaHbI CIASAYIOIIUE MPEIMETHBIC PE3YIbTaThl U3yUEHUSI
XMMHH Ha YTIIYOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHSITUWA: aTOM, MOJIEKYyJa, XUMUYECKUN AJIEMEHT, METasll, HEMETalll,
aJUIOTPOIHMs, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJHAsT W HEOAHOPOAHAsA), BaJEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsi W MOJEKYJIspHas Macca, KOJWYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MaccoBas A0Js
XUMHYECKOTO AJIEMEHTA B COSAMHEHUH, MOJIAPHBIN 00BEM, OTHOCUTENbHAS TNIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBAHUE,
coiib, aM¢oOTepHbI OKcull, amMOTEpHBIA TUAPOKCHI, XWMUYECKAash peakius, KiIacCUPUKAIMSI peakluuid: peaxkiuu
COCIMHEHHUS, PEAKIUU pPAa3JOKEHUS, PEaKIMU 3aMEIICHMs, PEaKIuu OOMEeHa, JK30- W DHIOTCPMUUYECKHE DPEaAKIUU;
TEIUIOBOM A(PEeKT peakuuu; SApO aroMma, IIEKTPOHHBIN CJIOW aroMma, aToMHasi opOWTab, pauyC aroma, XMMHYeCKas
CBA3b, MOJIAPHAsl W HEMOJIIPHAsl KOBAJEHTHAasi CBA3b, MOHHAS CBS3b, MOH, KaTUOH, aHHMOH, PacTBOp, MaccoBas A0
BellecTBa (IPOLICHTHAs  KOHUEHTpalWs) B  pacTBOpE, MOJSpHAas KOHIIEHTpalus BEIIECTBA B  PacTBOPE;
AJEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCJICHUS, OKHCIMTEIM M BOCCTAHOBUTEIM, OKHCIEHHUE W BOCCTAaHOBIICHUE,
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO]T AJIEKTPOHHOTO OallaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATHI U MPUMEHATH 3TU MOHATUS IPU ONMKUCAHWH BEIIECTB
Y UX MPEBPALICHUN;

MCITIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHUS ()OPMYIT BEIIECTB M YPAaBHEHUN XUMHUYECKUX PEAKIIHIA,



OMpENEeNATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHApPHBIX COEIUHEHUSX, CTENEHb OKHUCIICHHS HJIEMEHTOB B
OMHApHBIX COCIUHECHUSX, MPUHAIJICKHOCTh BEIIECTB K OMNPEAEICHHOMY KJIacCy COEIMHEHHM 1o (opMyliaMm, BUJIbI
XUMUYECKOU CBSI3M (KOBAaJEHTHOW U MIOHHOW) B HEOPraHUYECKUX COCTUHECHUSX;

PacCKpBIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MACChl BEIIECTB, MOCTOSIHCTBA cocrasa, [lepnomnueckoro 3akona JI. U.
MeHzeneeBa, aTOMHO-MOJIEKYJISIPHOW TEOPHUH, 3aKOHA ABOTraJpo W €ro CIEACTBUM, NMPEICTABICHUN O HayYHBIX METOHAX
MO3HAHUS, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOJIaX UCCIEAOBAHUS BEIIECTB U U3YUCHUS XUMUUYECKUX
peaxkuuu;

JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX IMOJIOXKEHHS B
Ilepronnueckon cucreme:

OMHCHIBATh M XapaKTepu30BaTh TaOiuuHyro Gopmy Ilepronndeckoil cHCTEMbl XUMUUYECKUX JJIEMEHTOB: pa3iinyaTh
NOHSTHS «TJIaBHas moarpymnna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», «wainble mepuoab» U «OoJbline
NIEPUOBIY;

COOTHOCHUTH 0003HauYEHUs, KOTOpble uMetoTcs B Tabnuie «[lepuoandeckas cucrema xumudeckux snementoB /1. .
MenpeneeBay, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij siapa, oolee
YHCJIO 3JIEKTPOHOB M PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CJIOSM);

OOBSCHATH CBA3b TMOJOXKEHMsI »diemMeHTa B Ilepuonmnyeckoil cucTeMe C paclpelelieHHeM 3JIEKTPOHOB 10
HYHEPreTUYECKUM YPOBHSIM, MOTYPOBHSIM U OpOUTAIISIM aTOMOB IEPBBIX YETHIPEX MEPUOIOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIUH (TI0 YUCTY U COCTaBY
YYacTBYIOIIMX B PEAKIIUU BEIIECCTB, IO TEIUIOBOMY (D deKTy);

XapaKTepru30BaTh (OMUCHIBATH) (HU3MYECKHE W XUMHYECKHE CBOMCTBA MPOCTHIX M CIIOXHBIX BEIIECTB: KHCIOPOJA,
BOJIOPOJIa, BOJBI, O0IIME XUMUYECKHE CBOMCTBA OKCUIOB, KUCIOT, OCHOBAaHUU U COJIEH, TEHETUYECKYIO CBSA3b MEXKly HUMU,
MIOATBEPIK1as IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

ONMUCBHIBATH POJIb KUCIOPOAA, BOAOPOIA U BOJBI B IPUPOJHBIX IIPOLECCAX, B JKUBBIX OpraHU3Max, UX NPUMEHECHUE B
Pa3IMYHBIX OTPACIISIX IPOMBIILIEHHOCTH, BO3MOKHOE UCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUAX;

OOBSCHATh W TPOTHO3WPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX COCTaBa W CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;



BBIYHUCIISAITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJTIO
XUMHAYECKOTO 3JIEMEHTa B COCIWHEHHH, MAaCCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (QopMyjie COSAMHEHHUsS, HaXOIUTh
npocTeiinyio (opMyiy BellecTBa IO MACCOBBIM MM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B pACTBOPE, MPOBOIUTH PACUYETHI 0 YPABHEHUSAM XUMHUUECKON PEaKIINH;

NPUMEHATH OCHOBHBIE OMNEPAllMd MBICIUTENBHON NEATEeIbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTH3alNI0, KIACCU(PUKAIUIO, BBIABICHNUE MPUIMHHO-CICICTBEHHBIX CBSI3€H — IS M3YYEHHUs CBOWMCTB BEIUIECTB M
XUMUAYECKUX PEAKIUi, eCTEeCTBEHHO-HAyYHBIE METOJbl TO3HAHHWS — HaOJIO/IEeHWEe, W3MEpPEHHe, MOJACITUPOBAaHUE,
AKCIIEPUMEHT (pEeabHBII M MBICIICHHBIN) — 1711 OCBOEHUS Y4€OHOTO COACPKAHMS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKHCIEHUS U BOCCTAHOBJICHHUS, COCTABISITH YPABHEHHUS MPOCTHIX OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKINil (METOOM JIEKTPOHHOTO OanaHca);

yCTaHABJIIMBATh CBSI3U MEXKIy PEAbHO HAOIIOaeMbIMU XUMHUYECKUMH SIBICHUSIMHU ¥ MIPOIIECCAMU, MPOUCXOSIIHMHU
B MaKpO- U MHUKPOMHUPE, OOBSCHATH MPUYHMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XMMHYECKHE 3HAHUS CO 3HAHUSMHU
APYruX y4eOHBIX MPEIMETOB;

coOmofaTh TpaBuia Oe3omacHoOil paboThl B J1abOpaTopuu TPH  HUCHOJIB30BAHMM XUMHUYECKOW TOCYIBl U
o0OpyaOBaHUs, a TakkKe TMpaBWia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLUHUSMHU BBIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKHX PAa0OT MO TOIYyYEeHHIO M cOOMpaHHIO ra3oo0pa3HBIX BemlecTB (Bogopoja U
KHCIIOPOJIa), TPUTOTOBICHUIO PACTBOPOB C OIPENEICHHOW MacCOBOW JOJIe pPacTBOPEHHOTO BEIIECTBA, PEIICHHIO
HKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COETUHEHUI;

JIEMOHCTPHPOBAThH BJIAJICHHE OCHOBAMHU XMMHUYECKOH IpaMOTHOCTH, BKIIOYAIOIIEH yMEeHHs 0€30MacHOTro oOpaleHus
C BEIECTBAMH, UCIOJIb3YEMbIMU B IOBCEJIHEBHOM JXU3HHU, a TAK)KE€ 3HAHUE IPaBUJ MOBEIEHHUS B LEISIX cOepexeHus
3JI0POBBS U OKPY’KaIOLIeH cpebl.

TEMATHUYECKOE IIVTAHUPOBAHUE



8 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (ungposbie)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHMS U IIPAKTUYECKOMN 4 2
ESITENILHOCTH YEJIOBEKA
BemectBa 1 xuMu4deckue
1.2 10 1
peakiuu
Hroro no pazneny 14
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonstue o razax.
2.1 1 1 1
Kucnopon. Oxcubt
Boaopon. [lonsitue o kucnorax u
2.2 3 1
COJIAX
Bopa. PactBoper. [lousitue 00
2.3 P 3 1 1
OCHOBAHHUIX
OCHOBHBIE KJIaCChI
2.4 . 5 1 1
HEOPraHWYECKUX COCIMHEHUM
Hroro no pazneny 12

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Iepronnueckuii 3aK0H U

3




IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
MenneneeBa. CtpoeHue atoma

XUMHYECKASA CBA3b.

3.2 OKHCIIUTEIBHO- 4
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Hroro no pazneny 7

Pe3epBHOE Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
gejioBeka. Tema u BenjectBa. dusuueckue u
XUMHUYECKHE CBOMCTBA BEIIESCTB U SIBJICHUN

[IpakTnueckas padorta Ne 1 mo Teme
"[IpaBuia paboThl B 1a00paTOpUN U MPUEMBI
oOpallieHus ¢ J1abopaTOPHBIM
obopynoBanuem"

Yucrele BemecTBa u cMecu. [IpakTuueckas
pabota Ne 2 o Teme "Paznenenue cmeceit
(Ha IpUIMEpe OUYMCTKH TTOBAPEHHOM COJTN)"

XUMHYECKUE IIEMEHTHI

IIpocthlie U cnoxxHbIe BelecTBa. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHS

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB

BrrunciaeHuss OTHOCUTEILHOM MOJ'ICKy.]'IHpHOﬁ
MacCChbl BCIICCTB, MOJ'ISIpHOﬁ MacCChbl, MaCChbl
BCIICCTB U KOJIMYCCTBA BCIICCTBA

BrrunciaeHuss MacCoOBOM JOJIM XUMHUYECKOTO
QJICMCHTA I10 (I)OpMy.]'Ie COCIUHCHUA




Brruncnenus npocteiieit hopmyIsi
BELIECTBA M0 MACCOBBIM MJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

10

XHWMHUYECKUE ypaBHEHUS. THUIIBI XUMUYECKHUX
peakuui

11

KomnnuectBo Bemiectsa. Moib

12

Pacuérel N0 XUMUYECKUM YpaBHEHUSIM
KOJINYECTBA U MACCHl UICXOHBIX BEIIECTB
WJIY IIPOJTYKTOB PEAKLIUN

13

Brrunciienus no ypaBHEHHSIM XUMHYECKON
pEaKIMn: KOJMYECTBA BEIIECTBA, MACCHI IO
W3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
pEareHTOB WIN MPOYKTOB pEaKI1

14

KonTtponsnas padorta Ne 1 mo teme
«BemecTBa 1 XUMUYECKUE PEAKITHI

15

Bosznyx. [Tonsitue o razax. Kuciopon.
OKcuanl

16

Bonopos — aieMeHT 1 mMpoCcTOe BEIIeCTBO

17

TToustue o kucnorax u coisax. Cocras
KHUCJIOT U COJIEH

18

Bbruncnenus no ypaBHeHUSIM XUMHUYECKON
peakMu: KOJIMYecTBa BellecTBa, 00bEMa,
MAacchl 10 U3BECTHOMY KOJIMUECTBY
BelIeCTBa, 00bEMY, Macce peareHTOB WK
IIPOJIyKTOB pEaKUU

19

dusnyeckue cBoiicTBa Boabl. Boga B
MpUpoOaE

20

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.




[Ipaktuyeckas padora Ne 5 o reme
"[IpuroToBiieHNE PacTBOPOB C OIPEEIEHHON
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BewecTna.l[puroroBienue pacTBopos ¢
OIIPENEIEHHON MOJIIPHOM KOHIIEHTPALUEN
pacTBop&HHOrO BellecTBa"

Kontponsnas padora Ne 3 o teme

21 «Bomopoa. Bona. PactBopsl. OcHoBaHUS»

29 Oxcuppl: cocTaB, KiaccupuKanus,
TPUBUAIBHBIC HA3BAHUS

93 [TonaTre o TMAPOKCUIAX — OCHOBAHUSX U
KHCJIOPOJICOAEPIKAITUX KUCITIOTAaX
Knaccudukanus ocnoBanuii. [Ipaktrudeckas

24 pabota Ne 6. Permienne sSkcriepuMeHTATbHBIX
3ana4 1o Teme «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI»

o5 Comu: coctaB, knaccuduKams,
TPUBHUAJIbHBIC HA3BAHUS
KontponsHas padota Ne 4 o reme

26 «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIUHEHUIN

97 [lepuoanueckuit 3akoH. OTKpbITHE
[Teproauueckoro 3akoHa
XapakTepucTuKa XUMUYECKOTO dJIEMEHTA 110

28 ero nojoxeHuro B [lepuoanueckoit cucreme
.. MengaeneeBa

29 3nauenue [lepuoauyeckoro 3akoHa u

HepnozmquKoﬁ CUCTEMBI XUMHNYCCKHUX




OJICMCHTOB JIs1 pa3BUTUA HAYKH U ITPAKTHUKU

[TpuumHBI MHOTOOOpa3us BEIIECTB,

30 3aBUCHMOCTbH CBOMCTB BEIIECTB OT COCTaBa U 1
CTPOCHUS

31 CTerneHb OKUCIICHUS 1

39 OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIC 1
peakinuu

33 Kontponsnas padora Ne 5 o teme 1
«Ctpoenue aroma. XUMHUYECKAst CBSI3bY

34 PesepBHbIit ypox 1

OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN IPOT'PAMMObBI

8 KUIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTaTa
1 [To Teme: «IlepBoHaYaTEHBIE XUMUYECKUE TIOHSTHSDY
PacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHH: aTOM, MOJIEKyJa,
XUMUYECKUN D3JEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMEChH
(oHOpOAHAS M HEOJTHOPOJHAS), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs H
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJIIpHas Mmacca,
1.1 MaccoBas JI0JiI XUMUYECKOTO JIEMEHTA B COCAMHEHUH, MOJISIPHBIH 00BEM,
XUMUYECKas PeaKnus, KiacCH(UKAIUS pEeaKIUii: peaKku COCTUHEHUS,
peaKkuy pasNoKEHHs, PEaKIMH 3aMENIeHHs], Peakiuu OOMEHa, JK30- H
SHAOTEPMHUYECKHUE pEaKIHMH, TeIuioBoil 3ddexkr peakuuu, pacTBop,
MaccoBasi I0JIS BEIIecTBa (MTPOICHTHAs! KOHIIEHTPAIIHS) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX MOHSATHH U
' MPUMEHSTH 3TU MOHATHSA IIPU OMMCAHUH BEUIECTB U UX MPEBpaIlleHU
13 HCI0JIb30BaTh XMMUYECKYIO CHUMBOJIMKY JUIsSl COCTaBIeHUs (hOpMYJT BEILIECTB
' 1 YPAaBHEHUN XUMUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUSs, 3aKOHA ABOTaApO
1.5 OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJacCU(QUIMPOBATh XUMHUYECKHE peakuuu (10 YHCIy M  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, TI0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJI0 XHMHUYECKOTO JJIeMEHTa Mo Qopmyre
' COEIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 OPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJbl TO3HAHUA — HaONIo/EHuE,
' U3MEepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (PEealIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxkHelmue npeacTaBUTEIN HEOPIraHUIECKUX BEILIECTBY»
91 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHUN: OKCHJ, KHCIIOTA,
' OCHOBAaHHME, COJIb
59 ONpeNeNiaTh MPUHAMISKHOCTh BEIIECTB K  ONpEAEIEHHOMY  KJlaccy
' COEIMHEHUH 110 GopMyIIam
2.3 KJ1accu(UIMPOBATh HEOPTAHUUECKUE BEIECTBA
24 XapakTepu30BaTh (OMUCHIBAaTh) OOIIME XHUMHUYECKHE CBOMCTBA BEIECTB




Pa3JIMYHBIX KJIACCOB, MOATBEPKIAs ONUCAHUE IPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUS XUMHMYECKUX IIPEBPALLCHUI B
Pa3JINYHBIX YCIOBHIX

2.6

CJIeZIOBATh MPABUJIAM IIOJIb30BAHUS XUMUYECKOH MOCYA0H 1 J1a00paTOpPHBIM
o0opynoBaHHEM, a Takke IpaBuwiaM oOOpalleHus C BEUIECTBAMHU B
COOTBETCTBUM C HUHCTPYKIHUSMU [0  BBINOJIHEHUIO J1JAOOPATOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJTYYEHHIO U COOMPAaHUIO Ta3000pa3HBIX BEIECTB
(BogopoJa M KHCIOPOZA), HMPUIOTOBIEHUIO PACTBOPOB C OMNPEAEIEHHOU
MAacCOBOW JOJIE pPacCTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M IPOBOJUTH
XMMHUYECKHUE HKCIEPUMEHTHINO pPAClO3HABAHUIO PAcTBOPOB WIEIOYEH U
KHCJIOT C TIOMOILIbIO UHAUKATOPOB (JaKMyc, (peHondranert, METUIIOPaHK 1

Jipyrue)

2.7

MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakinu

[To teme: «llepronnuecknii 3akoH u lleproanyeckas cucteMa XUMHUYECKUX
snementoB JI. WM. MenneneeBa. CtpoeHne aroMoB. XHMHUYECKas CBSI3b.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIII

3.1

pacKpbhIBaThb CMBICI OCHOBHBIX XHUMHUYECKHX TMOHATHHU: SIpPO aTroma,
ANEKTPOHHBIN CIIOM aToMa, aToMHasi OpOUTab, Paguyc aToMa, XUMUYecKas
CBSI3b, MoJIIpHAast u HenoJIsipHas KOBaJICHTHAsI CBSI3b,
ANEKTPOOTPUIIATENILHOCTh, MOHHAS CBS3b, MOH, KATHOH, aHHOH, CTENEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONHKCBHIBATh W XapaKTepU3oBaTh TaOMUuHyr Qopmy [leproauueckoit
CHCTEMBbl ~XMMHUYECKHX OJICMEHTOB: pa3inyarh TOHATHS  «TJIaBHAs
noarpymnma (Arpynmna)» u «nobounas noarpynna (brpymma)y, «Mamsiey» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpsiBaTh  cmbici  [lepuonumueckoro 3akona JI.M. MenneneeBa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPHUOJUYECKON 3aBHCUMOCTH CBOWCTB
XMUMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoii cucteme

3.5

COOTHOCHTB 0603Ha‘ICHHH, KOTOPBLIC UMCHOTCA B Ta6n1/1ue «HepI/IOI[I/I‘IeCKaH
CUCTEMAa XHUMHYCCKUX JJICMCHTOB I[I/I MengeneeBa» ¢ YHUCIOBBIMU
XapPaKTCPUCTUKAMHU CTPOCHHUS aTOMOB XHMHWYCCKHUX 3JICMCHTOB (COCTaB n
3apsana Aapa, o6mee YUCJIO DJICKTPOHOBHU  pPACHPCACIICHUEC UX 110
OJICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OnpCHACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaJ'IeHTHaH u I/IOHHa}I)B
HCOPraHUYCCKUX COCIUHCHUAX




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Posib XMMUK B JKM3HHM YeJIOBEKAa. XUMHS B CUCTEME Hayk. Tena u
BemiecTBa. Ou3nyeckre CBOKWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

ITongarue o METOJaX ITIO3HaAHUA B XUMUU. YucTteie BEIIECTBAa U CMCCH. Croco0nI
pa3aeiieHust cMecen

1.3

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE IeMEHThl. CUMBOJIBI XMMHUYECKHUX AJIEMEHTOB.
[IpocThie U cioXkHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumunyeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKoH
MIOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENBbHAas aToMHas Macca. OTHOCHUTENIbHas
MOJIEKYJISIpHas Macca. MaccoBasi A0Sl XMMUYECKOTO 2JIEMEHTA B COCTUHEHUHT

1.5

KonnuecTtBo BeniectBa. Mosbs. Mosisipaast macca. BzauMocBsI3b KOJIMUECTBA, MAcChl U
YuCcia CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacu€Tel mo QopmynaMm XHUMHUYECKHUX
COEeIUHEHNN

1.6

duU3NYeCKe U XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakius U €€ MpU3HaKh. 3aKOH
COXpaHEHHUsI MAcChl BEIIECTB. XUMHUECKHE ypaBHeHH. Kiaccudukaims XuMuaecKux
peakiuii (CoequHEHUs, Pa3I0KEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOW TMOCYAO#, C MpaBUIIaMU
paboThl B 1abopaTtopuu ¥ mpuéMamMu obOpaIieHus ¢ JabopaTOpHbIM 000PYI0BaHUEM,
W3yYeHHE W ONMUCaHWe (PU3MUECKUX CBOWCTB OOpa3I[OB HEOPraHMYECKUX BEIIECTB,
HaOmroieHue (usnuyecknx (IJIaBIICHHE BOCKA, TasHUE JIbJia, PAaCTUPAHUE caxapa B
CTYNKE, KUIEHHE | KOHJCHCAIMS BOJbI) W XUMHUYCCKHX (TOpPEHHE CBEYH,
MPOKaJMBAHUE METHOW IMPOBOJIOKH, B3aMMOJICHCTBHE Mella C KHUCIIOTOH) SIBJICHUH,
HAOJII0/ICHUE U OTIMCAHUE MPU3HAKOB MPOTEKAHMS XUMUYECKUX PEAKIHi (Pa3iosKeHUE
caxapa, B3aHMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapusi, pasloKeHHE
runpokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKele3a C PacTBOPOM COJIU
memu(ll), wuszydenue cmocoOOB pasneneHuss cMecedd (C TMOMOIIBI MarHuTa,
GWIbTpOBaHUE, BHIIAPUBAHKE, TUCTUILIAIMS, XpoMaTrorpadus), IpoBeICHHUE OYHCTKA
MOBAapEeHHON coNM, HAOMIOJEHHE W ONHCAHHE pPEe3yJIbTaTOB IPOBEACHUS OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHWS MacChl, CO3[aHHEe MOJeJe MOJeKyl
(1apocTepKHEeBBIX)

Baxueiine MNpEACTAaBUTCIIN HCOPTIraHNYCCKNUX BCIICCTB

2.1

Bozayx — cmech razoB. CocrtaB Bo3ayxa. KHCIOpOJ — 27IEMEHT U IPOCTOE BELIECTBO.
Haxosxnenue kuciopoja B mpupoje, Gpu3ndeckue 1 XMMUYeCKHe CBOWCTBA (peakLuu
ropenusi). Oxcuasl. [Ipumenenue kuciaopoaa. CrocoObl MOJTyUeHHUS KUCIOPOAA B
nabopaTopu ¥ TpOMBIIIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoge. O30H —




QTOTPOTIHAS. MOAU(PHUKAIUS KACIOPOIa

2.2

TennoBo#t 3¢ddexkT XuMUUecKoil peakiuy, TEPMOXUMHUYECKHE YpaBHEHUS, JK30-
SHAOTEPMHUUECKUE peakuuu. TOIUIMBO: yrojib M MeETaH. 3arpsi3HEHUE BO3/yXa,
yCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bomopon — anmeMeHT W mpoctoe BemecTBo. HaxokJeHue BOJOpOJa B IMPHPOJE,
(1)H3H‘{GCKI/IG U XUMHUYCCKHUEC CBOfICTBa, IMPUMCHCHHUC, CHOCO6I)I IMOJIy4YCHUA. Kucnotsl u
COJIH

24

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBOMCTBA BOAbl. Boma kak pacrBopurens. PactBopel. HaceinieHHble u
HEHACBHIIIEHHBbIE pacTBOPBL. PacTBOpMMOCTH BemecTB B BoJe. MaccoBas nomis
BEIIIECTBA B pacTBope. XUMHUUYECKUe CBOicTBa BoAbl. OcHoBaHMs. Poib pacTBOpoB B
NpUpO€ M B JKU3HU 4YeloBeka. KpyroBopoT BOAbI B mHpupoje. 3arpsizHEeHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenuuenuit. Oxcuapl. Knaccuduxarums okcumos:
cojieoOpa3zymomniue (OCHOBHbBIE, KHCIOTHbIE, aM(OTEpHbIE) U HECO0JIe0Opa3yrollne.
Homenknarypa okcnoB. Pu3ndeckne U XUMUYECKUE CBOWCTBA OKCHIOB. [lonmydueHue
OKCHJIOB

2.7

OcHoBanus. Knaccuduxanust ocHOBaHUI: MIENOYM W HEPACTBOPUMbBIE OCHOBAHMS.
Homenkmarypa ocHoBanuii. ®Du3znyeckne W XUMHYECKHE CBOMCTBA OCHOBAHUU.
[Tosnydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus xucnor. Homenkmarypa xucimor. Pusnueckwe U
XUMHWYECKHE CBOMCTBA KHCIOT. Psan  axtuBHoctu MetayuioB H.H. bBekerosa.
[Tonydenue KUCIoT

2.9

Comu. Homenknatypa conedl. DPu3nyeckue H XUMHYECKHE CBOWCTBA COJICH.
[Tonydenue coneit

2.10

I'enetnueckas cBsI3b MECXKAY Kl1aCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

211

XUMHUYECKUH JKCIIEPUMEHT: KaueCTBCHHOE OTIPENEIICHUE COJCPIKaHUs KHCIOpOoJa B
BO3/yXe, MOJy4YeHue, coOMpaHue, pacrlo3HaBaHHE M M3YYCHUE CBOWCTB KHCIOPOJA,
HaOJII0/ICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpaleHus: TopeHus (moxapa), 03HaKOMJICHHE C 00pa3laMi OKCHJIOB M OTIMCAaHUE
UX CBOWCTB, NOJy4YeHHE, COOMpaHUe, paclio3HABaHHE W M3y4YCHUE CBOWMCTB BOJOPOJA
(ropenue), B3aumojeicTBue Bojopoaa ¢ okcuaoMm  wmeau(ll)  (Bo3mokHO
WCIIOJIb30BaHUE BHUICOMATEPUAIIOB), HAOIIOIeHHE 00Pa3IoB BEIIECTB KOJIUYESCTBOM |
MOJIb, HCCJCIOBaHHE OCOOCHHOCTEH pAcTBOPEHHsSI BEHISCTB C  PA3JIMYHOM
PacTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMpEAeNEHHON MaccoBOM Jonei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaUlaMd (HATpHEM U
KanpIueM) (BO3MOXKHO HCIOJb30BaHHE BUAECOMATEPUATIOB), OMpeEeieHuE PacTBOPOB
KHCIOT M IIeJo4Yel C TIOMOIIbI WHAMKATOPOB, HCCIENOBaHHE OO0pasIoB
HEOPraHMYECKUX BEIIECTB PA3MUYHBIX KIACCOB, HAOMIOJEHHE H3MEHEHHUS OKpPacKU
WHJMKATOPOB B PAacTBOPAaxX KUCIOT W IeNouel, u3ydeHne B3auMOJCHCTBHS OKCHIA
memu(ll) ¢ pacTBOpoM CEepHON KHCIOTHI, KHCIOT C METaUlaMH, pPEaKIuil
HEUTpamu3aluy, T[OJyYeHHE HEePACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO




MeTajla APYruM U3 PAacTBOPA COJIM, PELICHHE JKCIEPUMEHTAIbHBIX 33134 II0 TEME
«BaxHeinmue Ki1accbl HEOPraHM4ECKUX COCIUHEHUN

IIepnognueckuit 3axkoH u [leproauueckas cucteMa XUMUYECKUX emeHToB [1.1.
MemnneneeBa. CtpoeHue aToMOB. XuMH4ueckasi CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIE PEAKIIUN

3.1

[lepBple MONBITKM KiIacCU(PUKAIIMM XUMHUYECKUX 3JeMeHTOB. [loHsTue o rpymmax
CXOJHBIX DJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAJUIbl, TI'aJIOTEHBI,
WHEPTHBIE Ta3bl). OIEMEHTHL, KOTOpble 00pa3yloT aM(OTepHbIE OKCHIBl U
TUAPOKCHUJIBI

3.2

Ilepnognueckuit 3akoH. Ilepuonnmueckas cucrema XuMHu4Yeckux anemeHToB J[.H.
MenneneeBa. Kopotkonepuonnas u anmuHHomepuoaHas (opmer Ilepromnyeckoit
cucteMbl xuMuueckux daeMeHTtoB .M. Mengaeneea. Ilepumonbl W Tpynmsl.
@u3NYEeCKU CMBICII OPSAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIIBI 2JIEMEHTA

3.3

Crpoenne artomoB. CoctraB artomHbIX sjep. M3orombl. Onexrtponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XuMHUYecKuX 31eMeHToB [lepuonnyeckoit
cucteMbl J[.M. MeHnneneeBa. XapakTepHCTHKAa XHMHYECKOTO JJIEMEHTa II0 €ro
noJyioxxeHuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUS pa)myca aTOMOB XUMHUYCCKUX 3JICMCHTOB,
MCTAINIMYCCKUX WU HEMCTAIININYCCKUX CBOI>'ICTB 110 prrIHaM 158 nepnonaM. 3Ha‘-IeHI/Ie
[Tepuonnueckoro 3akoHa u IleproauyuecKkoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB JIs
pa3BuTHUs Hayku U ipakTuku. /.M. MenpaeneeB — yu€HbI U rpakJaHUH

3.5

Xumuyeckass  cBsi3b.  KoBanmeHTHast — (mojispHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenb okucneHus. OKHCIUTEILHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporeccsl
OKHCJIEHUS U BoccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUTEIN

3.7

XUMUYECKUHN SKCIIEPUMEHT: M3yueHHEe 00pa3lioB BEIIECTB METAJIOB U HEMETAIJIOB,
B3aUMO/ICHCTBUE TUIPOKCUIA [IMHKA C PACTBOPAMHU KUCJIOT U IIeNouei, IpoBeAeHHE
OTIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
(ropeHue, peakliuu pa3ioKeHHs, COSAUHEHU )




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox

MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHHMM MPUPOJbI, TOHHMaHHE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XHMMMUYECKOM HayKd Kak o0O0JIacTU COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa O0Omel KyabTyphl W  MPaKTUYECKOM
JeSITEIbHOCTH YeJIOBEKa B YCIIOBUAX COBPEMEHHOI'O 00IIECTBA; TOHUMaHUE
MECTa XMMHUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IO3HAaHWs, B TOM YHCJIE DKCIICPUMEHTAIBHBIX U
TEOPETHYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U M3YYCHHS XUMHUYECKUX
peaKIyii; yMeHHE UCTOJIb30BaTh MOJIEIH IS OOBSICHEHUS CTPOCHHS aTOMOB
1 MOJIEKYI

1.3

o chepax mpodecCHOHATBHONW MACSITEIBPHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTHKCHHSIX
XUMUYECKON HAyKH, YTO IMO3BOJUT OOYYAIONIMMCS PAacCMAaTPUBATh XHUMHIO
Kak chepy cBoeil Oymymied mpodecCHOHATBHOM JEATEeILHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOQHILHOTO MpeaAMeTa MpHU Tepexoie Ha
YPOBEHB CpellHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYECKUX 3HAHWUMN U YMCHHUEC IIPHUMCEHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>'I, KOTOpast BKIIFOYACT:

2.1

Ba)KHEHIIINE XMMHUYECKUE MMOHATHS: XUMUUECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE MU CIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOIHAS
CMECh, OTHOCHUTENIbHBIE aTOMHAasi M MOJEKYJISpHas Macchl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIA O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJb (CpelHsisi), XUMUYECKasl peaklus, PeaKkiuy COeIUHEHUS,
peaKIuy pa3iokKEeHUs, PeaKIUHU 3aMEIICHUs, peakIuu OoOMEeHa, TeIIOBOM
a¢deKT peakuuu, 3k30- U SHAOTSPMUUYECKUE PEAKIIMH, PacTBOP, MaccoBas
JI0JISi XUMUYECKOTO 2JIEMEHTa B COSAMHEHUH, MACCOBast A0Sl U MIPOLIEHTHAs
KOHIIEHTpALlMsl BEIIECTBA B PAcTBOpE, SJIPO aToMa, SJICKTPOHHBINA CIIOM
aToma, aToMHass oOpOuTadb, paguyc aToma, BAJICHTHOCTb, CTENEHb
OKUCIICHUs, XUMHYECKasi CBA3b, 3JIEKTPOOTPULIATENBHOCTb, MOJISIPHAS U
HEMOJISIPHAsE KOBAJIEHTHAsl CBS3b, MOHHAS CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUecKass  pemérka  (aToMHas, WOHHAas,  MeTajindeckas,
MOJIEKYNIIpHAsi), WOH, KAaTHOH, aHWOH, DSJIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAST ~ JUCCOLMAIMS,  PEaKIuu  HOHHOTO  OOMeHa,
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuuu, OKHUCIIUTETTh u
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHUE, DJIEKTPOJIU3, XUMHUECKOE




paBHOBecue, 0OpaTUMble U HEOOpAaTHUMBIE PEaKIMH, CKOPOCTh XUMUYECKOM
peakuuu, katanusarop, [1/IK, koppo3us meTamios, CIiIaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl XUMHUHU: 3aKOH COXpPAaHEHUsS  MAacChl,
nepuoanueckuid 3akoH [[.M. MeHneneeBa, 3aKOH TNOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHAs TEeopHs, TEOPHS
JEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAKOIIEH

3.1

yMEHHUE MPaBUIBLHO HMCMOJB30BaTh M3yYEHHBIE BEIECTBA U Marepuasbl (B
TOM YHCIIE MHUHEPAJbHbIE YAOOPEHHS, META/UIbl W CIUIaBBI, TPOIYKTHI
nepepaboTKH MPUPOAHBIX UCTOYHHKOB YIIIEBOJIOPOIOB (YIJIsf, TPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SIIICTBE, Ha MPOU3BOJICTBE U MMOHUMAHUE
3HAUEHUS KUPOB, OEJIKOB, YIJIEBOJOB Ul OpraHuM3Ma 4YeJOBEKa; YMEHHE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U OKPYKAIOIYIO PUPOJIHYIO Cpeny

3.2

YMEHHE UHTErpUPOBaTh XMMHUECKHE 3HAHUS CO 3HAHUSIMU APYrUX yueOHBIX
MpEAMETOB

3.3

HaJuuyue omnbITa padoThl C pa3IMYHBIMU HCTOYHUKAMU HHOOPMALUU IO
XMMHM  (HayyHas W  HAy4YHO-NIOMYJsipHAs  JUTepaTypa,  CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHMBHO OICHMBaTh HMHPOpPMAIMIO O BEIIECTBaX, UX
MPEBPALEHUAX U MPAKTUYECKOM MPUMEHEHUU U YMEHHE HCIIOJIb30BaTh €€
JUIS pellieHrs yueOHO-TI03HABaTENbHbIX 3a/1a4

Brnanenne ocHoBaMM TMOHSTUHHOTO ammapaTa M CHMBOJIMYECKOTO SI3BIKA
XUMHUU JUIS COCTaBJICHUS (OPMYJI HEOPraHMYECKUX BEIIECTB, YpaBHEHHIA
XUMHUYECKUX PEaKIuii; ocHOBaMH xuMuueckord HomeHkinatypel (IUPAC wu
TPUBUAIILHOM)

YMmenue oObsICHATH CBSA3b MOJIOKEHUs dieMeHTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX
JJIEMEHTOB (CocTaB H  3apsii  sAapa, oO0Ilee YHCIO 3JIEKTPOHOB),
pacrpefieieHueM DJIEKTPOHOB MO0 SHEPreTHYeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbLIUS

Hpe,Z[CTaBJ'IeHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBUCHMOCTH CBOMCTB XHMHWYECKHX
3JICMCHTOB (pazmyc aToMma, BJ'IGKTpOOTpI/II_IaTeJIBHOCTB), IMPOCTBIX H
CJIOXKHBIX BECIICCTB OT ITOJIOKCHHA 3JICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMC (B
MaJIbIX TIIEpUOoJax U TJIABHBIX IOAT pynnax) U SBJICKTPOHHOTO CTPOCHHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC 3JICMCHTLI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINUN




YMeHue onpeneirh:

8.1 BaJICHTHOCTB M CTETNICHb OKHCIICHUS XUMUYECKUX JIEMEHTOB, 3apsi/l HOHA
8.2 BHJI XUMHUYECKOU CBSI3U U THUIT KPUCTAILTMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTENh © BOCCTAHOBHTEIb
9 YMeHne xapakTepu30Barh (PU3NYECKE M XUMHUECKHE CBOMCTBA!
IPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOJ, rpaduT, ammas, KpeMHHUH,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUM, KA, MATHUH, KAIBIMHA, aTFOMUHUH,
KEJe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIIE MX BOJHBIX PacTBOPOB (BOJAa, aMMHaK,
XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUABI U THUApOKCUAbl Meramwios |-lI1A
9.2 rpynm, antomunus, meau (I1), nunka, sxenesa (11 u 111), okenast yrnepona (Il
' u V), kpemuus (1V), azora u ¢ocdopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a30THasd, ¢ocdopHas, yroJybHasi,
KpeMHHUEBask KUCII0Ta U UX COJIN)
MPOTHO3UPOBATh W XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT
0.3 WX COCTaBa W CTPOEHHS, TMPUMEHEHHE BENIECTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXXHOCTH TIPOTEKaHHS XHMHYECKHX MpPEBpaIleHU B
Pa3IUYHBIX YCIOBUAX
10 YMeHue cocTaBisTh MOJIEKYISIPHbIE U MOHHBIE YPaBHEHUS peaklUii, B TOM
17 (0h) (<
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIBHBIX PEAKITHI
10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YYEHHBIX KIIACCOB (TPYIII)
' HEOPraHMYECKUX BEIIEeCTB
10.4 MOJTBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHHe BBIUUCTATH (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEILIECTB, MacCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMHUYECKUX PEAKLUUN M HAXOJUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKIUH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM METOJAMU HAy4YHOTO TMO3HaHMs (HAOJIIO/eHUE, H3MEpEeHue,
121 SKCMIEPUMEHT, MOJIEIUPOBAHKUE) TMPU H3YYEHHUU BEIIECTB M XUMHUYECKUX
' SBJIICHUW; yMeHHe chopMynupoBaTh MpoOIEMYy M MPEATIOKUTh MyTH €&
pelLeHus
12.2 6e301acHoOi paboThl C XUMHUUECKUMH BEIECTBAMU, XUMUYECKON MOCYI0M U

1a00paTOpPHBIM 000PYIOBAaHUEM




12.3

MpaBwIaMH 0e30TMacHOTO OOpalIeHusi C BEIIECTBAMH, HCIIOJIb3YEMBIMH B
MOBCETHCBHON KU3HU, NPAaBUJIAMU TIOBEICHUS B IMENAX COEpeKeHUs
310pOBbSl M OKPYXKAlOLIEW NPUPOJHOM Cpeabl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3ECUCTBUS HA JKHUBBIE OPTraHU3Mbl ONPEIACIIEHHBIX BEIIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hamuame IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWUA W OCYHICCTBJIICHUA
CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU M XUMHYECKHUMH SIBJICHUSMH; ONBITHI, HIUTIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecel

13.3

MIOJIy4E€HUE KUCIOPOJa M U3YyYCHHME €r0 CBOMCTB; IOJIY4YCHHME BOJOpPOJA U
U3Y4YECHHE €r0 CBOMCTB; IOJIYYEHHE YIVIEKMCIOTO ra3a U H3Y4EHHE €TI0
CBOWCTB; ITOJy4E€HNE aMMHAKa U U3YYECHHUE €0 CBOWCTB

13.4

IIPUTOTOBJIEHUE  pPAacTBOPOB  C  ONPENENEHHOM  MAacCoBOM  J0JeH
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOPOB (JlakMyca, MeTWiIopaHka U ¢eHondTanenHa)
TUISL ONIPEICIICHNSI XapaKTepa Cpesibl B paCTBOPAX KUCIOT M IIEI0UeH

13.6

HCCIICIOBAaHUE M ONHMCAaHUE CBOMCTB HEOPraHWYCCKHX BEMISCTB Pa3IMIHBIX
KJIaCCOB; HM3YYCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHIAMH
METaJUIOB, PAaCTBOPHUMBIMH H HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMHU;
MOJIydeHHE HEPACTBOPHMBIX OCHOBAaHWH; BBITECHEHHE OJHOTO MeTajia
JIpYrUM W3 pacTBOpa COJHM; HCclenoBaHHe aM(OTEpPHBIX CBOWCTB
THJIPOKCUIOB ATFOMUHUS U IITHKA

13.7

pelieHrue JKCIEePUMEHTANbHBIX 3aad 1o TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJHUTUYECKAS JTUCCOIUAIUSY;
«Baxnennne HeMeTalUIbl M UX COCIMHEHU»; «BakHeHIIIe MeTaluIbl U UX
COEIMHEHUS

13.8

XUMUYECKHE 3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU TPOTCKAHHS
peakinuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIIMM Ha MPHCYTCTBYIOIIUE B
BOJHBIX PacTBOpax MOHBL XJIOPHUI-, OpOMHUI-, HOAUI-, cyabdar-, docdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHJI-UOHBI, KATHOHBI aMMOHHWSI,
MarHus, KaJblMs, aTOMUHHSI, >keneza (2+) um kemeza (3+), memu (2+),
IIMHKA

14

Ymenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBbIBJIITb  SMIIMPHUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3UM MCKAY pPCaJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHUYCCKUMH
ABJICHUAMU W IIPpOHCCCaMH, MPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumunueckue djaeMeHTBL. CUMBOJIBI XUMUYECKHX BSJICMEHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckass (opmyna. BajeHTHOCT aTOMOB XMMMUYECKUX 3JIeMEHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSAHCTBA cocTaBa BCIICCTB. OtHOCHUTENIbHAS aTOMHas macca.
OtHocHTEILHAS MOJICKYJIApHAasA Macca. MaccoBas J0JI1 XUMHYCCKOI0 3JIEMCHTA B
COCAMHECHNN

1.5

KomuuectBo BemectBa. Moab. Momsipras macca. MonspHbld  00bEM  Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €ANHUI] BEIICCTBA

1.6

®uU3NYECKNE U XUMUYECKHE SIBICHUS. XUMHUYECKasi peakius U €€ MpU3HaKU. 3aKOH
COXpPAHEHUS MaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

[Tepuonnueckuii 3axkoH u Ilepuogmyeckas cucrtema XUMUYECKHX 3yemeHToB JI.I.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepumoamyeckass cucrema Xumudeckux diaeMeHToB .M.
MenneneeBa. Ilepuoasl u rpynnbl. PHU3MYECKUH CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepHO0/Ia U TPYIIIBI 3JIeMEHTa

2.2

Crpoenune aromoB. CoctaB aTomMHbIX siaep. M3otombl. Onexktponbl. CtpoeHue
ANIEKTPOHHBIX 000JI04EK aTOMOB NepBBIX 20 XUMHUUECKUX A1eMeHToB [lepuoanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMMHYCECKHX 3JIESMEHTOB IICPBLIX TpéX
IIEpruoaoB, Kajausi, KaJdbO U (paz[I/cha aTOMOB, OJICKTPOOTPUIATCIIBHOCTH,
METAINIMYCCKUX W HEMCTAINIMYCCKUX CBOI>'ICTB) n ux COC,Z[I/IHGHI/Iﬁ B COOTBCTCTBUHU C
ITIOJIOKCHHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsizb.  KoBaneHTHas — (ToJisipHass UM HEMOJIApHAs)  CBSI3b.
DNEKTPOOTPULIATENHHOCTh XMMHYECKUX 3JeMEeHTOB. MloHHas cBsA3b. MeTtamnndeckas
CBSI3b

3.2

Tumnsr KPpHUCTAITNINYCCKUX peH_IéTOK (aTOMHaSI, HOHHasd, MeTa.]'IJ'II/ILIeCKaH), 3aBUCUMOCTb
CBOMCTB BEIIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJA XUMHUYECKOH CBA3H

Baxwueiiune MNPpEACTAaBUTCIIM HCOPraHUYCCKHUX  BCUICCTB. Hemerannel u ux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanmuss W HOMEHKJIAaTypa HEOPTaHHUUYECKUX COCIWHCHMIA:  OKCHJIOB
(comeoOpasyromue: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) M HECcoJeoOpas3yIoIue;
OCHOBaHMH (UIENOYN M HEPACTBOPUMBIC OCHOBAHHMS); KUCIOT (KHUCIOPOJICOIEpKAIITUE




1 OECKUCIIOPOIHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

du3znyeckue M XUMHUUYECKHE CBOMCTBaA IMPOCTBhIX BCHICCTB-HCMETAJIJIOB: BOJOPOJA,

4.2 XJI0pa, KHCIOPOa, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHUs
Du3nYeCKUe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJIOB: JIMTHUS, HATPUS,
4.3 Kajusl, MarHuss M Kajblus, QJIIOMHHMS, Kejle3a. OJIEKTPOXUMUYECKUH psij
HaNpsHKEHUM METAJIOB
44 dusnyeckue M XUMHUYECKHE CBOICTBA BOJOPOJHBIX COEAMHEHUN HEMETAJIOB:
' XJIOPOBOJOPOJia, CEPOBOJOPOJIa, aMMHAKa
duznyeckue U XUMHUYECKUE cBOMcTBa okcuioB HemeTaios: cepsl (1V, VI), asora(ll,
4.5 IV, V), docdopa(lll, V), yrneponma(ll, 1V), xpemuus(lV). IlomydeHnne oxcHIOB
HEMETAJIJIOB
46 Xumunueckue coiictBa okcuaoB: MmetamwioB |A-IIIA rpynn, nunka, memu(ll) u
xenesa(ll, 11). TTonyueHre OKCHIOB METAIIJIOB
XUMHYECKHE CBOWMCTBA OCHOBAaHMN W aM(OTEpPHBIX THUIPOKCHAOB (HA MpHUMeEpe
4.7 TUIPOKCUIOB allFOMHUHUSA, jKeje3a, uHKa). [lomyueHune ocHoBaHMM U aM@OTEpHBIX
TUIPOKCHIOB
O0mme XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJJHOM, CEPOBOJIOPOIHOM,
48 CEpPHHUCTOM, CEepHOH, a30THOH, (ochopHON, KpemHUEBOH, yromapHOU. OcobObie
' XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEpPHOM M a30THOM KHCIOT. [lonmyueHue
KHCJIOT
4.9 OO6mue XuMHUUIECKHe CBOMCTBA cpeTHuX coier. [lomydenue coneit
410 [lonyuenue, coOupanue, pacro3HaBaHHWE BOJOpPOJA, KHUCIOPOJa, aMMHUaKa,
YTJIEKUCIIOTO Ta3a B JIA00OpaTOpHH
411 [Tonyyenne ammmaka, CEpHOM M a30THOM KHCIOT B MPOMBINUICHHOCTH. OOImme
' CHOCOObI MOJTYYESHHSI METAJUIOB
4.12 | T'eneruueckas CBS3b MEXY KJacCaMH HEOPraHUUECKUX COCIMHEHUIM
5 XHUMHUYECKUE PEAKIUU
Knaccudukanuss XUMHYECKUX peakUUid MO pa3IMYHbIM IPU3HAKAM: II0 YUCIY H
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIUU BELIECTB, MO TEIIOBOMY 3(h(HEKTy, M0 U3MEHEHUIO
CTENEHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB
5.9 TemnoBoil 3 ekt XUMHUYECKON peakluuy, TEPMOXHUMHYECKHE ypaBHEHHUSA. JK30- U
' SHIOTEPMHUUECKHE peakuu. TepMOXuMUYecKue ypaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTEbHBIE peakuuud. OKUCIAUTENM W BOCCTAHOBHUTEIIH.
5.3 IIpoueccel OKHCJICHHUS " BOCCTAHOBJICHHUSL. ONEKTPOHHBIN GanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopust snexkTponuTHdecKOd aucconranvy. KaTWOHBL, aHHMOHBI. OJIEKTPOJUTBHI U
' HEeRNIeKTPOIUThl. CHilbHBIE U c1a0ble 1eKTPOIUThl. CTeneHb JUCCOLMAuU
55 Peakiiun mOHHOTO OOMEHa. Y CIOBHsI MPOTEKAHUS PEAKLMI HOHHOTO OOMEHa, MOJIHbIE
' U COKpalIEéHHbIE HOHHBIE YPABHEHUS PEaKIUil
6 XUMHs U OKpy’Karolas cpeja
6.1 BemectBa u MaTtepuansl B NIOBCEIHEBHOM JKM3HM ueloBeka. besomacHoe




WCIIOJIb30BAHME BEIIECTB M XMMUYECKHX peakiuii B nabopatopuu u ObiTy. IlepBas
IIOMOIIIb IIPA XMMUYECKUX 0KOTaX U OTPABIICHUSX

XUMHYECKOE 3arpsA3HEHUE OKPY)KAIOLIEH Ccpelbl (KUCIOTHBIE JOKIU, 3arps3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cCrocoObl ero mnpenoTBpauienus IIpenenpHas

6.2 nomyctuMas koHeHTparus Beuiects ([1/1K). Ponbs xuMun B pemieHnn 3KOJI0THYECKUX
npobisem. YcuiieHre napHUKOBOTo 3P deKTa, pa3pylieHne 030HOBOTO CIIOS
[Tpumenenue cepsbl, a3ota, Gocdopa, yriepoaa, KpeMHHS U UX COCTUHEHUN B OBITY,
MEJUIIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [IpumeHeHHe MeTalioB U

6.3 CIUIaBOB (CTaib, YyryH, TIOPATIOMHHHAN, OpOoH3a) B OBITY W MPOMBIIIJICHHOCTH WX
coemuHeHui. [loHsATHE O KOPPO3WM METAIOB, OCHOBHBIE CIMOCOOBI 3aIIUTHI X OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKHU YIIIEBOJOPOJIOB (YTr0ib, IPUPOAHBIN Ta3, HE(PTH), MPOLYKTHI

' ux rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATUS OO0 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHUSX
6.5 yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TJIULEPUH, YKCYCHasl KUCIIOTA).
' [TonsiTne o OMONOrMYECKH Ba)KHBIX BEILIECTBAX: KUpax, Oelkax, yrieBojax — U HX
POJIK B )KM3HH YeJIOBEKa
7 Pacuérsr:

7.1 o popMyinaM XUMUYECKHX COeTMHEHUIN

7.2 Macchl (MacCoBOM) JIOJIU PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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