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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XUMUM OCHOBHOTO o00miero ooOpazoBaHusi (yriayOJa&HHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOl paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo XuMuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS 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, onpenenseT 00s3aTeabHOe MPEIMETHOE COJEPKaHUE, €r0 CTPYKTYPY IO
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocobOeHHOCcTel oOywatomuxcs. B mnporpaMme 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
00y4aromerocsi Mo OCBOEHUIO Y4EOHOI0 COAepKaHUS.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYy4YalOIIMUXCS, HAa NPOJOJDKEHHWE OOYy4YEeHHMs Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B NPUPOJE, O MyTAX PEUICHUS TI00aNbHBIX MPOOJIEM YCTONYMBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CcaMOpa3BUTUSL 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 HCCIEAOBATEIbCKAX YMEHUW, HEOOXOMUMBIX 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 ECTECTBEHHO-HAYYHON IPaMOTHOCTH 00Yy4arOUIUXCs;

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

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
COJIep>KaHMsl TIpeAMETa, KOTOPBIA SBISIETCA TMEAaroru4eckd aJanTUPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPraHUYeCKON XHWMHH, OCHOBOIIOJATAIONINX IMPEICTABICHUN OO0IIeld XUMHUU 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
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TTOHATUM O XUMHUUECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona J{.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnueckux 3HAHWUN MOJOKEHBI ASMIUPUYECKU TMOTyUYEHHBIE
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 TPOTPAaMMBl 1O  XUMHUU  TMPOUCXOAHUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAaHA Ha COXpaHeHHE (YHIAMEHTAJbLHOTO 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  00y4yeHHUs,  BKIIOYAOMass  NOpOPUIbHYIO  MOATOTOBKY



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

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
po(eccCuOoHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEA0CTaBIEHNE BO3MOKHOCTHU
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOJIOKEHUST 00pa30BaHMsl U JaJIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3alMAX, PEATU3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pa3oBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJIEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUN OCHOB XMMHYECKOM HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajiaya ydeOHOTrO
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKHUX 3HAHUM — 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,
(dbopMHUpOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJICKTa U OOIIEH KyJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM JKU3HU;

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

npuoOIIeHHe OOydYarImMXcsl K CaMOCTOSTSIBLHOM ITO3HABAaTCIIBHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH U OICHUBATH SBICHUS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMHH, NPUMEHATh HMX NOpPU PELUIEHUU Mpo0JeM B MOBCEAHEBHOM JKHU3HH H
TPYZIOBOU AEATEIBHOCTH;

pa3BuTHE Yy OOYy4YalOIIMXCAd HHTEpeca K HU3YYEHUI0 XUMUU U cdepam
NEeSATENbHOCTH, CBSI3aHHBIM C XUMHEW, MOTHBAIUS K OCO3HAaHHOMY BBIOOpY
COOTBETCTBYIOILLIETO MPOQUIISI U HAMPABIEHHOCTH JaJIbHEUIIEr0 00yUYeHMS;

OCO3HAHHME LEHHOCTH XMMHUYECKUX 3HAHUM B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATHE HAEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEAE U 30POBBIO JIHOJIEH;

npuoOpeTeHne 00y4aroUMMUCS ONbITa CaMOMO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTH0YEeBBIX KOMITETEHIIMI ), HEOOXOIUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIHHOCTH.

Ha yrny6nénnoe u3ydyenue yuyeOHOTO npeaMera «Xumus» otBoautces mno 102
gacoB B 8 u 9 kmaccax (3 daca B HEAEn0), TO €CTh 2 Yaca B HEJNENI0 3a CUéT
obs3atenbHOM yacT OOIT OO0 u 1 yac 3a cuér yactu OOII OO0, popmupyemoii
ydyacTHHKaMu oOpa3oBarenbHbIX OTHoweHuid. Bcero 204 waca 3a aBa rojga
oOy4eHUs.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1acCTh €CTECTBO3HAHUS M MPAKTUYECKOW IEATEbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTeME Hayk. Tena u
BEIIIECTBA.

Uucteie BemiecTtBa U cMecH. [IpupoaHbie cMecu: BO31YyX, MPUPOJHBIN ras,
He(dTh, MPUPOJIHBIC BOJIbI, TOPHBIC MOPOJIBI U MUHEpasbl. [IOHATHE O TOMOTEHHBIX
U reTeporeHHbIx cmecsax. CrocoOwl pazaeneHus: cMeceil. O4ncTKa BEIIeCTB.

BemectBa u xumuyeckue peakuuu. BemiectBa  MOJIEKYJSIPHOTO |
HEMOJICKYJISIPHOTO CTPOCHHMUSI.

Xumudeckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OnpeiesieHue BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynaM OWHApPHBIX COCAMHEHUM W cocTaBieHue GoOpMysl OWMHAPHBIX
COCIMHEHUN IO BAJEHTHOCTH »dJeMEeHTOB. OTHOCHUTEIbHAs aTOMHas Macca.
OTHOCUTENBHAA MOJIEKYJISIpHAas Macca. MaccoBas 10 XMMHUYECKOTO AJIEMEHTA B
coenuHennd. Haxoxenue npocteiimieid popmMysibl BEIIECTBA 10 MACCOBBIM JOJISIM
AJIEMEHTOB.

KomnuectBo BemecTBa. Moinb. MonsipHas macca. B3anmocBsi3p KOJIUYECTBA,
Macchl M 4HCJIa CTPYKTYpPHBIX €IMHHMII BemlectBa. Pacuetsl mo Qopmynam
XUMHUYECKUX COCIWMHECHUH. MoisgpHas macca cMecH BemecTB. MoJbHas H0JIs
XUMHUYECKOTO JJEMEHTa B coeJauHeHWU. HaxokneHwe mnpocTeimieit ¢GpopMyibl
BEILECTBA MO0 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

@u3nuecKue U XMMUYECKHUE SIBJIICHHS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
VYcnoBus NpoTeKaHUs XUMUYECKUX PEAKIUA. 3aKOH COXPAHEHUS MacChl BEIIECTB.
ATtoMHO-MoneKysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.
XUMHUYECKHUE ypaBHEHUA. TUIBI XUMUYECKUX pEeaKLMil (COeINHEHUS, PA3JI0KEHMUS,
3aMelneHusi, oOMeHa). PacueTsl Mo XUMHYECKUM ypaBHEHHSIM.

HHepuognuecknit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
semenToB /I. U. MeHaesieeBa

Crpoenue aTomMoB. XuMuueckasi cBi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
pEaKUnH.

[lepBble MOMBITKM KiIacCU(UKAIUM XUMUYECKUX 3yeMeHTOB. lloHsTtue o
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U HIEIOYHO3EMEIbHBIX
MeTalllaX, TaJloreHaX, WHEPTHBIX (OJIarOpOJIHBIX) Tra3ax. DJIEMEHTHI, KOTOphIE
00pa3yroT aM(oTepHbIE OKCUJIBI U TUAPOKCUJIBI.



ITepuonnueckuit 3aKOH. OTtkpbiTHE ITepnoanueckoro 3aKOHA.
Ilepponnueckas cucremMa xumuyeckux oaemeHtoB J[. WM. Meunneneesa.
Kopotkonepuoanass u jiauHHONepuonHas (opmel Tabmuuel «llepuonnueckas
cuctema xuMuueckux siemeHToB JI. 1. MengeneeBa». [lepuoasl u rpynnsl (A- u
b-rpyner).

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otomnbl. PannoakTMBHOCTS.
DONeKTpOHbl. DJEKTpOHHAas OopOuTansb. DHEPreTUYeCKUE YPOBHH U MOAYPOBHU
atoma: S-, p-, d-opOurtanu. DIEKTPOHHBIC KOH(PUIypallMd H DIICKTPOHHO-
rpaduueckue Gopmynsl aroMoB. DPU3NYECKHH CMBICT MOPSAKOBOrO HOMEpA,
HOMEpa Neproja U rpynisl 3nemMeHTa. CTpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB
nepBbix 20 xumMudeckux 31aeMeHToB [lepuoanueckoii cucremel /. 1. Menneneena:
pacrpeneneHue JJIEKTPOHOB 10 JHEPreTHYECKUM YpPOBHSM, NOAYPOBHSIM U
opoutanam. Gusnueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX M HEMETAIUIMYECKHX CBOWCTB [0 TIpynmaM M IEepUoiaM.
N3meHeHne KUCI0THO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMUUYECKUX 3JIEMEHTOB B
Nepuolax MW rpynmax. XapakTEPUCTHKAa XUMHYECKOTO »JJEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3nauenue [lepuonnueckoro 3akoHa U I[lepnonyeckoi CuCTEMbl XUMUYECKUX
BJIEMEHTOB [UJIA pa3BUTHs Hayku W npaktuku. [[. M. MeHnneneeB — y4yeHbll U
rpaKJaHuH.

ONEeKTpOOTPULATEIBHOCTh XUMUYECKUX JIIEMEHTOB. XHMHYECKAsl CBSA3b.
Bunapl XMMHMYECKOW CBS3M: KOBAJCHTHAas IOJISIpHAs CBSA3b, KOBAJICHTHAs
HEMoJIsIpHasi CBA3b, MOHHAs CBsI3b. MeXaHuU3Mbl OOpa30BaHMsS KOBAaJEHTHOW U
MOHHOM CBA3U. DJEKTPOHHBIE U CTPYKTYpHbIE (GopMyibl BemiecTB. Katnonsl u
AHUOHBI.

Kpucramnuueckue u amop¢Hble BemiecTBa. THIB  KPUCTAIUIMUECKUX
pPELIETOK: NOHHAsA, ATOMHAs!, MOJIEKYJIIPHAs U UX XapaKTEPUCTUKH.

Crenenp oxucneHus. OnpeneneHne CTENEHEW OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
IIpoueccbl OKHMCIEHHMST W BOCCTaHOBJIEHMS. OKHUCIMTENIN M BOCCTaHOBUTEIU.
CocraBieHue ypaBHEHHI IPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMN 1
paccTaHOBKa B HUX KO3 (UIIMEHTOB METOAOM 3JIEKTPOHHOTO OanaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

03HAaKOMJIEHHE C 00pa3aMy METaNIOB U HEMETAILIOB;

MOJCIMPOBAHUE CTPOCHUS MOJEKYJ IIPU IOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII;

IIPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOUIUX  NPHUMEPBI  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI (TOPEHHE, PEAKLIUU PA3JI0KEHUS, COSAMHEHUS).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

[IpencraBnenns o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3nyxa. 3aKOH
ABoragpo. MonsipHeiii 00bEM ra3zoB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B.
OnpeneneHne OTHOCUTEIBHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIECTBA 1O
U3BECTHOW OTHOCUTEIBHOM MJIOTHOCTU. OOBEMHBIE OTHOIICHHS Ta30B MpH
XUMHUYECKUX PEAKLIUSX.

Kucnopox — smemeHT M mpocroe BemecTBo. HaxoxkneHune kuciaopona B
npupoje, pusndeckue 1 XMMHUYECKHE CBOMCTBA (PEaKUMU TOPEHUS] U OKUCIIEHU).
[Ipouecchl okucnenus: B kuBoM mnpupoae. Oxcunabl. [IpumeHenuwe kucnopopa.
Crioco0sbI TosTyueHus KUCJIOpOo/ia B JIabopaTopuu U npoMbItiuieHHOCTH. [loHsaTHE 0
karanu3aTope. Kpyrosopor kwucnopoma B mnpupome. O30H — amioTpomHas
moaudukanus kuciopoga. O30HOBBIM CIIOH, €ro 3HAYEHHE JUIS IKUBBIX
OopraHn3MoB. Pa3pyiieHne 030HOBOTO CIIOS.

TennoBoit 3PheKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKHUE YpaBHEHHUS,
9K30- U dHJAOTepMHUYeckue peakuuu. Tomnuo. Mcnonb3oBaHue yrisi 1 MeTaHa B
KauecTBe TOIUIUBA. 3arps3HeHue Bo3ayxa. [lonaTue o mapHukoBoM 3 dekTe.

Bogopon — anemeHT M mpoctroe BemiectBo. Haxoknenue Bopopoaa B
npupojse, GU3MYECKHe ¢ XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosyyeHus. [lonarue o kuciorax u coisx. Mcrnonb3oBaHue BOAOpPOAAa B KaUECTBE
TOTUIMBA.

Bopa. ®usnueckue cpoicTBa BOAbl. Boma kak pactBoputesnb. PacTBOpsbI.
HachinieHHble 1 HEHACHIILIEHHBIE PacTBOPBI. PacTBOpHUMOCTH BEIIECTB B BOJE.
dakTophl, BIUSAIOIINE HA PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIECTB.
CriocoObl BBIpaK€HUSI KOHIIEHTPAIIMH PACTBOPOB: MAacCOBasi J0Js PACTBOPEHHOTO
BEILECTBA, MOJSpHAs KOHUEHTpauus. Poinb pacTBOpoB B HpUPOAE U B KU3HU
YeJ0BeKa.

Xumuueckue cBoucTtBa Boabl. llouste 00 ocHoBanusx. IloHatue 00
uHauKaTopax. KpyroBopoT Bozbl B MOpHUpOJE. 3arps3HEHUE MPUPOIHBIX BOJI.
OxpaHa ¥ O4YHCTKA TPUPOJIHBIX BOJ.

Knaccudukarnus neopranmdeckux coenuueHuid. Oxcuasl. Knaccudukarms
OKCHJIOB:  coyieoOpasyromniie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbie) W
HecosieoOpaszyomue. MexayHapoaHas HOMEHKJIATypa OKCHUIOB. TpuBHAIbHBIC
Ha3BaHUs OKCHAOB. DHU3NUECKHE U XAPAKTEPHBIE XUMHUYECKHE CBOMCTBA OKCUIOB
(B3auMoeiiCTBUE C BOJIOM, C KUCJIOTAMH M OCHOBAHUSIMU, C IPYTUMH OKCUAAMU).
[Tony4yenne OKCUI0B.

[ToHATHE O TUAPOKCUAAX — OCHOBAHUAX U KHCIOPOACOAEPXKAIIUX KHCIOTaX.
Kucnotel. Knaccudukamus  kucmor. MexayHaponHas HOMEHKJIATypa W
TPUBUAJIbHBIE HA3BaHHUS KHUCIOT. PU3MYECKHME U XMMHUYECKUE CBOWCTBA KHUCIIOT
(B3aumoeiicTBUE ¢ MeTallJIaMHU, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).



Psan aktuBHocTM metammoB H.H. bekeroma. Ilonmyuenuwe kucior. Kucinotsl B
MpUpo/Jie, MPUMEHEHUE BaKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukauus OCHOBaHMI: IIEJIOYM W HEPACTBOPHUMBIE
OCHOBaHUsA. MexayHapoiHasi HOMEHKJIaTypa OCHOBaHUM. TpuBUalbHbIC HA3BAHUS
ocHoBaHui. lllenoun, ux cBoiicTBa (B3aMMOJICUCTBUE C KHUCIOTHBIMU OKCHIAMH,
KHCJIOTAMH U COJISIMU) M CIocoObl moiyudeHus. HepacTBopuMble OCHOBaHMS, UX
CBOICTBA (B3aMMOJEHCTBHUE C KUCIOTAMHU) U CIIOCOOBI oJy4YeHHsl. AMPOTEPHOCTb.
[lonsitue 06 amMdoTepHBIX TUIApPOKCHUIAX (HA TpUMEpPE TUAPOKCHIOB IMHKA U
QTIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCJIOTAMH M IIEJI0YaMHU)
U TIOJTyY€HHE.

Conu  (cpegnue, KUCIble, OCHOBHBIE, JBOIHBIE). MexayHapoaHas
HOMEHKJIaTypa cosied. TpuBuanbHble Ha3BaHUs cosield. Dusznueckue u
XapaKTepHbIE XUMUUYECKHE CBOWMCTBAa Ha mpuMmepe cpennux coneit. [lonydenue
coJIel.

['eneTnyeckas cCBA3b MKy KJIaCCAMU HEOPTaHUYECKUX COCTMHCHUH.

DKCIEePUMEHTAIbHOE U3YYCHHUE BEIECTB U SIBJICHUN:

KOJIMYECTBEHHOE ONpe/IeJIeHIE COEPKAHUS KUCIOpoa B BO3IyXE;

noJiyueHue, coorpanue, pacro3HaBaHUE U U3YUEHHE CBOWCTB KUCIOPO/Ia;

HAOJIIOICHUE B3aUMOJICMCTBHS BEIIECTB C KHUCJIOPOJOM M YCIOBUM
BO3HMKHOBEHUS U MPEKPAILECHHS TOPEHNUS,

O3HaKOMJIEHHE C 00pa3laMy OKCHUIOB M OMMCAHUE UX CBOMCTB;

NoJiyueHue, coOupaHue, pacrno3HaBaHWE W M3YyYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3anMojielicTBre Bogopoaa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOCHHOCTEW PpPACTBOPEHHUS BEHIECTB C  Pa3IM4YHOU
PacTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C OINPEAECICHHON MaCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAECICHHOW MOJSPHOW KOHIIEHTpaLUEH
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJITIAMU (HATPUEM U KAJIbLUEM);

OnpeJieJIEeHHE pacTBOPOB KUCIOT U IIE0YEH C MOMOILBIO HHANKATOPOB;

UccIe0BaHrEe 00pa31l0B HEOPTAaHMYECKUX BEIIECTB PA3IMUHbBIX KJIACCOB;

u3zyueHue B3aumopencteus okcuaa menu (1) ¢ pactBopom cepHO KHUCIIOTHI,
KHUCJIOT C METAJJIAMH, PEAKIIMIA HEUTpAIU3aLY;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO MeTalljia
JIPYTUM U3 pacTBOpPA COJIU;

B3aUMOJICHCTBHE THIPOKCH/IA IIMHKA C PACTBOPAMHU KUCIIOT U I1IeJI0UEH;



pelieHrne HKCIEPUMEHTANBHBIX 3afad 1Mo Teme «OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COCTMHEHUNY.

Me:xnpeaMeTHbIe CBA3H

Peanmzanust MexXmnpeaMETHBIX CBA3€d NpH W3YYCHHH XHMHUU B 8§ Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK ¥ TIOHATHH, IPUHITHIX B OTACIBHBIX €CTECTBEHHBIX HaYyKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJICHHE (MPOLECC), HAYYHbIN (aKT,
THIOTe3a, TEOpHWs, 3aKOH, aHallu3, CHHTE3, KiIacCUpUKalus, MNepUOIUIHOCTD,
HaOII0ICHHE, SKCIIEPUMEHT, MOJISTHPOBAHIE, U3MEPEHUE, MO/ICIb.

®dwusuka: sBICHUS TPUPOIBI, (QUINUECKHE SBICHUSA, BEIIECTBO, TEIIO,
¢u3ndyeckne BENWYHMHBI, CIWHUIBI HU3MEpeHHs, 00BEM, Macca, arperaTtHbie
COCTOSIHME BEIIECTBA, aTOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, MOJIEKyJa,
CTPOCHHE Ta30B, KHUJIKOCTEH M TBEPIbIX (KPUCTAIUTMUECKUX) TEJN, dJICKTPUUCCKUIN
3apsij], KOJTMYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocunTes, mporeccbl 00OMeHa BEIIECTB.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
NIOJIE3HBIC CKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.

Texuomnorusi: TexHochepa, MPOU3BOJICTBO, XUMUIECKUE TEXHOJIOTHH, CHIPhE,
KOHCTPYKI[MOHHBIE MaTE€PHUAJIBL.

9 KUIIACC

BeuecTBo M XUMHYeCKAsi peaKIus

[loBTOpEeHue u yriyOyeHHe 3HaHUI OCHOBHBIX DPa3feNioB Kypca 8 Kiacca.
Crpoenue aromoB. CBolcTBa aTOMOB  XUMHUYECKHUX  DJIIEMEHTOB, HX
KOJIMYECTBEHHbIE u KaueCTBEHHbIE XapaKTePUCTUKH (pamuyc,
ANEKTPOOTPULIATETLHOCTD, DHEpPrus MOHM3AIUN). [TocnenoBaTenbHOCTD
3aMoJHEHUsS] JIEKTPOHHBIX OpOUTAlIed aTOMOB MallbiX TepuogoB. OcoOEHHOCTH
3aMoOJHEHUS]  JJCKTPOHHBIX  OpOWTaleid  aTOMOB  OOJBIIUX  TIEPHOJOB.
[lepuoanyeckass cucreMa XUMHUYECKHX HJIIEMEHTOB B CBETE IMPEACTABJICHUN O
ctpoennr aroma. CTENeHb OKHUCICHHS W BaJeHTHOCTh. lIpencraBieHue o
MEPUOANYECKOI 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX AIIEMEHTOB
(37IEKTPOOTPULIATENBHOCTb, OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUAOB) OT CTPOCHUS aTOMA.

Crtpoenne BemiecTBa. BemiecTtBa B TBEPAOM, JKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBSA3U: HMOHHAs, KOBaJIGHTHAasl (HEMOJIApHas,
noyisipHasi); OOMEHHBIM W JOHOPHO-AKIENTOPHBIM MeXaHWU3M OOpa3oBaHUs
KOBAJIEHTHOW CBS3U.



MexxMoneKyasipHble B3auMOACHCTBUS (BOJAOpPOJHAS CBs3b, CUJIbI BaH-mep-
Baanbca). Tunbl KpUCTAIITUYECKUX PEIIETOK — aTOMHAsi, MOHHAs, METaJTMYecKas,
MOJIEKYJIsIpHasi — U OCOOCHHOCTH X CTPOSHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTALUIMYECKON PEIIETKH U BUJIa XUMUYECKOU CBSI3H.

OCHOBHBIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEAKIUU.
Knaccudukanus XMMHUYECKUX pEakIUi MO Pa3IuyHbIM MpU3HAKaM (110 YUCITY U
COCTaBY YYacTBYIOIIUX B PEaKIUU BEIIECTB, MO TEIIOBOMY A3(ddeKTy, Io
M3MEHEHUIO CTETICHEN OKUCIECHUS XMMHUUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHIO KaTaau3aTropa, o arperaTHOMY COCTOSIHUIO pearupyroiux BEIIECTB).

DJIEMEHTbl ~ XMMHMYECKOM TEPMOJUHAMUKUA. OJHEPreTUKa XUMHUYECKUX
peakiuii. TerioBod >(p(HEKT XMMUYECKONW peakiuu. DK30- U IHIOTCPMHUECKUE
peakuur, TEPMOXMMHUYECKUE YypaBHEHMS. 3akoH l'ecca M ero CleacTBusl.
Brruncnenus no TepMOXUMUYECKUM YPAaBHEHHUSIM.

[ToHsiTHE O CKOPOCTM XUMHUYECKOW pEaKIMHU. 3aKOH JCHCTBYIOIIMX MAaccC.
@DaKTOpbl, BIMUSIONME HA CKOPOCTh XMMHUYECKOW pEaKIMu. DHEPrus aKTUBAILIUU.
[Tonsitue o katanmze. @epmeHTh. THTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakiusax. [loustue o
xuMudeckoM paBHoBecuu, npuHiun Jle Illatenbe. VYcmoBusi cmelieHus
XUMHUYECKOr0 paBHOBeCHs. PaKTOpbI, BIMAIOIMIME HA COCTOSIHUE XUMHUYECKOIO
paBHOBecus. [IporHo3upoBaHue  BO3MOXKHOCTM  IIPOTEKAHUSI  XUMHUYECKHX
NPEBpaIEHU B PAa3IMYHBIX YCIOBHUSX Ha OCHOBE MPEJCTaBICHUI 00 M3yueHHBIX
AJIEMEHTAaX XUMUYECKOM KUHETUKU U TEPMOIUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE pPEaKLnH. OKuCIHUTENBHO-
BOCCTAHOBUTEIILHBIE CBOMCTBA XUMUUYECKHUX JJIEMEHTOB, 3aBUCUMOCTDh OT CTEICHU
OKHUCJICHUS. BaXHble OKHCIWTENM W BOCCTaHOBUTENW. llepmaHraHar kanus
(xapakrepuctuka). CocTaBieHUE YpaBHEHUN OKHUCIMTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

DNEKTpOoIUTHYECKasT Juccouuanus. XUMHYECKHE peakIuu B PacTBOpAX.
Teopust PAEKTPOIUTHYECKOW  amcconuanuu. PactBopeHume KkKak  (HU3UKO-
xumuueckuil npouecc. [lonsAaTre o rugpaTax U KpucTamuioruapaTax. JJIeKTPOIUTHI
U HeaekTponuThl. KaTnoHbl, aHuMOHBI. MexaHW3M AuccoOUMalMy BELIECTB C
pa3IMYHBIM BHJIOM XUMHUYECKOW CBsi3U. CHIIbHBIE W Cla0ble >JIEKTPOJIUTHI.
Crenenp Aaucconualyy, KOHCTaHTa guccouuanuu. VMIoHHOe Mpou3BeJeHUE BOJIBI.
Bonoponubiii  mokazatens. MHAMKATOpPBL. DIEKTPOIUTHYECKAS] AHCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakiiuu monHoro ooOMeHa. YCioBus MPOTEKaHUS PEAKIIM HOHHOTO OOMEHa.
MonekynsipHbie, IOJIHBIE U COKpPAIllCHHbIE HOHHBIE ypaBHEHU peakuuid. CBolcTBa
KHCJIOT, OCHOBaHUM M COJed B CBETE MPEJACTABICHUM 00 3IEKTPOIUTHUYECKOU
nucconuanny. KauecTBeHHbIE peakliuyi HA UOHBI.



I'mpponus comeit. MoHHBIE ypaBHEHUS TMAPOJIM3A COJEU. XapaKTep CPEAbI B
BOJIHBIX PaCTBOPAX COJIECH.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SIBICHUN: O3HAKOMIICHHE C
MOJEIIAMHU KPUCTAIIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB — METAIOB U
HeMeTaJIoB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJI0pHaa HATpuUsl);

UCCJIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakluu OT BO3ACHCTBUS
pa3IUYHbIX (PAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOUIUE OOPATUMOCTh XUMUYECKUX PEAKIU;

UCCIIEOBAHNE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IMpolecca AUCCOLUALNN
KHCJIOT, IIEJIOYEH U COJICH;

IPOBEJICHNE OIBITOB, WJUTIOCTPUPYIOLIUX TPU3HAKK TMPOTEKAHUS peakuui
MOHHOT0 0OMeHa (00pa3oBaHMe 0CajIKa, BbIJEICHHUE ra3a, 00pa30BaHUE BOJIbI);

IPUMEHEHHE MHAMKATOPOB (JIakMyca, MeTuiIopamka u penondranenna) as
OTIpEeJICIICHHsI XapaKTepa CpeJibl B pacTBOpax KUCIOT, OCHOBAHUM U COJIEH;

IPOBEJICHUE  OMbITOB, WUIIOCTPUPYIOIIUX  MPUMEPHl  OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEaKINil (TOpeHue, peakliuy pa3ioKeHus, COSAUHEHUS);

pacno3HaBaHWE HEOPraHMYECKUMX BEIIECTB C I[MOMOIIBI0 KaueCTBEHHBIX
peakiui Ha VOHBI,

pelieHrne AKCHEPUMEHTAJIbHBIX 3agady 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAHOBHUTEIIbHBIE peakiun», «l'maponus conei», «JIEKTPOIUTHYECKAS
TUCCOLUALIUS.

HemeTtasuibl U MX COeIMHEHUSI

OO6mass xapakTepucTHKa HeMmeTauioB. (OCOOCHHOCTH CTPOCHHS AaTOMOB
XUMHUYECKUX DJIEMEHTOB, IIPOCTHIX BEIIECTB, ayioTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA HeMmeTalioB. (CpaBHUTENIbHAA XapaKTEPUCTHKA
COeIMHEHN HEMETAIJIOB.

OO6miast xapaktepucTtuka TanoreHoB. OCOOCHHOCTH CTPOCHHUS ATOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHue W (PU3HYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMoOJIeicTBE C  MeETa/ulaMH,  HEMeTajUulaMH, BOJIOWM,  IeJoYaMu).
XnopoBogopoa. ConsiHas  KHCJIOTa, XUMHYECKHE CBOMCTBA, IMOJy4YCHUE,
npuMeHeHne. JlelicTBue Xjopa W XJIOPOBOJOPOAA HA OPraHU3M YEJIOBEKa.
Baxueimue xmgopuabpl W MX  HaxoxiaeHwue B npupone. Ilonstue o
KHUCIIOPOACOIEpKAIUX KACIOTaX XJ0pa U UX COJISIX.

VVIA-rpynnel. OcoOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTepHbIE CTENEHU
okucienus. CTpoeHue u (pu3ndecKne CBONCTBA MPOCTHIX BEHIECTB — KUCIOPOIa U
cepbl. AJIOTPONHBIE MOIU(PHUKAIIMK KHCIOPOJa M Cepbl. XMMHUUYECKHE CBOMCTBA
cepbl (B3aMMOJICMCTBHE C HEMETaulaMH, MeTajjlaMH, KOHIIEHTPUPOBAHHBIMU



a30THOM W cepHoM kuciotamu). CepoBOOPON, CTpoeHue, (QU3UYECKUue u
XUMUYECKHE CBOWCTBA (KHUCIOTHBIE MU BOCCTAHOBUTEJIbHBIE CBOMCTBA). OKCHIBI
Cepbl Kak MpPEACTaBUTEIN KHUCIOTHBIX OKCHJIOB. CepHUCTas KUCIOTa U €€ COJu.
CepHass kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
MpeAcTaBUTeNs Kiacca KUcaoT U crenuduyeckue). Coaum cepHON KHUCIOTHI.
XUMHUYECKUE PEaKIUH, JISKAIINE B OCHOBE MPOMBIIIJIEHHOTO CIIOCc00a MOJy4eHUs
cepHoil kucioThl. [IpeacTaBieHus 0 XMMUYECKOM MPOU3BOJACTBE U CBA3AHHBIX C
HuUM mipodeccusix. [IpumeHenne cepHoit KUCIOTHI U cyibdaToB. KauecTBeHHBIC
peakiuu Ha cyiabhuT-, cyibbua- U cyiabdar-annonsl. HaxoxeHue cepbl U ee
COeMHEHUN B TMpupojae. XHUMHUYECKOE 3arps3HCHHE OKPYXKAIIIEH Ccpejbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC IOXKJH, 3arpsSA3HEHHUE BO3/yXa), CIOCOOBI €ro
PEeAOTBPAIICHHUS.

O6mas xapakrepuctuka 3neMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHue B mpupoje, Gu3nyeckue U XMMHUUYECKHUE CBOMCTBA
(B3amMoieicTBUE ¢ MeTajulaMHu, BOJOPOJOM, KUciIopoaom). KpyroBopoT azora B
npupose. AMMHAK, ero (U3UYECKHE M XUMHUUYECKHE CBOWCTBA (OKUCIICHHE,
OCHOBHBIC CBOICTBa BOJHOIO pacTBOpa), MNPUMEHEHHWE W TIOJYyYEeHUE B
7abopaTopud W MPOMBINUIEHHOCTH. HMOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MeXaHu3M ero obOpazoBaHus. Coiln aMMOHHS, UX (PU3NYECKHE M XUMHUUYECKUE
CBOMCTBa (pa3lioEeHHWE ¢ B3aUMOJEHCTBHE CO IIEJ0YaMH), MpPUMEHEHUE.
KauectBennas peakiusi Ha woHbl amMMoHus. Oxcuabel asorta (I, I, I, 1V, V).
AzoTucTast KUCJIoTa. A30THasl KMCJIOTA, €€ MOIyYeHHe, GU3NIecKre U XUMUYECKHUEe
cBoiicTBa (0OIlIMe Kak TMpEeJCTaBUTENs Klacca KHUCIOT U craenududeckue),
NpUMEHEHHEe. XUMUYECKUE DPEaKIUH, JeXkKallhe B OCHOBE TMOJYyYEHUS a30THOU
KHACTIOTHI B MPOMBINITIEHHOCTH. HuTpatel u HUTpuUTHl. KadecTBeHHBIE peakIuu Ha
HUTPAT- U HUTPUT-AaHUOHBL. XHMMHUYECKOE 3arpsS3HEHUE OKPYKAIOIIEH Cpe/bl
COCIMHEHUSAMM a30Ta (KUCIOTHBIC [OXKIW, 3arpsi3HEHUE BO3[yXa, IOYBbI H
BOJIOEMOB).

®ochop, ammorponHbie Momupuramuu (ochopa (Oenmblii W KpacHBIN
docdop), Puznueckne M XUMUIECKUE CBOMCTBA (B3aMMOJEHCTBUE C METaJJIaMH,
KHCIIOPOJOM, TaJlOTeHaMH, KOHIICHTPUPOBAHHBIMH a30THOW M CEPHON KUCIOTaMU).
Oxkcuasr dochopa (I, V), dochopHas kuciora, PU3MYECKHEC W XHUMHUUYCCKHEC
cBoiicTBa, monmydeHune. KauectBennas peakiust Ha docdar-nonsl. [IpeacraBnenns
o rasiorenugax gpocdopa (11, V).

[lonsiTne 0  MHUHEpanbHBIX  yHOOpeHHsX. A30THBIE, (ochOpHEIE,
KOMILUIEKCHbIE yAOOpeHUs. XHUMHYECKOE 3arpsi3HEHHE OKpYKalolel CcpeJibl
coeIMHEHUsAMU a30Ta u docdopa.



O6mas xapakrepuctuka 3neMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCIIEHU OKUCIICHUSI.

VYrnepon, aminorponssle Moaudukauuu (rpadut, aamas, QysiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKME U XUMHUYECKHE CBOWCTBA NPOCTHIX BEILECTB
(B3auMoOICMCTBUE ¢ METAJIAMH, HEMETalIaMHi, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoit kucinoramu). Iloustue o0 ancopOuuu. KpyroBopot yriepoaa B mpupoje.
Oxkcuaspl yriaepona, ux (puznueckue U XUMUYECKUE CBOMCTBA, IEUCTBUE HA JKUBBIC
OpraHU3MBbI, MOJYUYCHHE U MPUMEHEHUE. DKOJOTHYECKUE MpobdiieMbl aTMOChEpHI,
cBs3aHHble ¢ okcugoMm yriepoaa (IV). VYrombHas kuciora u ee coiu, HUX
dbu3uyeckue U XUMUUYECKHUE CBOWCTBA, MOJydYeHHE W npumeHeHue. KapOoHartsl,
ruapokapOoHaThl, WX cBoWcTBa. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEITbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoja: yriaeBoAoponabl (MeTaH, 3TaH, 3THIICH, alleTUJICH), 3TAHOJ, TJIMLEPHH,
YKCyCHasi KucioTa. [IpupogHbie UCTOUYHUKU YTIIEBOJOPOJ0B (Yyroib, MPUPOIHBIN
ra3, He)Th), MPOJAYKTHI UX TMEPEpPadOTKH, UX POJIb B OBITY U IMPOMBIIIJICHHOCTH.
[TonsiTue 0 OMOJOTMYECKH Ba)KHBIX OPTraHMYECKUX BEIIECTBAaX — JKHUpax, Oenkax,
yriaeBoJax — W HUX pOJM B JKU3HM dYeloBeKa. EJMHCTBO OpraHuyYeckux u
HEOpPraHMYEeCKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE C
MeTaJJIaMU, KHCIIOPOIOM, YIJIEPOJIOM, TaJIoOT€HaMHM), MOJyYeHHEe U MpUMEHEHUE.
Ponb kxpemuus B ipupoze u texuuke. Oxcun kpemuus (1V), kxpemHueBas kuciora,
CWIMKAThl: (PU3MYECKHUE M XUMHUYECKHE CBOMCTBA, MOJy4YCHHUE U MPUMEHEHHE B
OBITY W TPOMBINUICHHOCTH. BakHeWIne CTpOUTENbHbIE MaTepuajbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpoGiemMbl 6€30MacHOT0 MCIOIB30BAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O061mue npeacTaBieHus: 0 GU3HIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kuciora.

DKCIEPUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

03HaKOMJIEHHE ¢ 00pa3aMy NPUPOAHBIX XJIOPUIOB (TAIIOTEHUOB);

NIPOBEJICHNE OMBITOB, OTPAXKAIOMUX (PU3NUYECKHE M XUMUYECKHE CBOWCTBA
raJOreHoOB U UX COCJIMHCHU;

V3y4YEHHUE CBOMCTB COJSTHOM KUCIIOTHI;

IPOBEJACHUE KAaUECTBEHHBIX PEaKIUi Ha XJIOPUI-, OpOMUJI- U UOJIUI-UOHBI U
HaAOJFOICHHE PU3HAKOB UX MPOTEKAHNUS,

03HaKOMJIEHHE C 00pa3aMu Cepbl U €€ MPUPOIHBIX COCTUHEHUMH;

HaOJIoJleHne  mpoiecca  OOyriiMBaHUS — caxapa  [OJ  JIEUCTBUEM
KOHIIEHTPUPOBAHHOMN CEPHOM KUCJIOTHI;



U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIIOTHI;

MIPOBEJICHUE KAuyeCTBEHHBIX PEAKUUN Ha CyabPua-, cylnbPuT- U Cyiabdat-
MOHBI U HAOJIIOICHUE PU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHME ¢ (DU3MUYECKUMHU CBoOMcTBaMu a3ota, Gochopa u uX
COEIMHEHUM, 00pa3iaMu a30THBIX U POCPOPHBIX yI0OpEHMUI;

noJlyueHue, coOupaHue, pacrno3HaBaHME W HU3y4YEHHE CBOWCTB aMMHaKa,
W3yYEHHUE CBOMCTB COJIEM aMMOHHS;

POBEICHUE KAYECTBEHHBIX PEAKIIMM HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
(docdaT-uOHBI U U3yUYE€HHE NPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHE B3aUMOJICUCTBUS KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO,
CBOMCTB (hocHOPHON KUCTOTHI U €€ COJIeH;

O3HAKOMJICHHE C MOJEISIMU KPUCTAINIMYECKUX PEIIETOK anmasa, rpadura u
¢dynnepeHa, ¢ mpoueccoM aacopOLMKU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJeM U YCTPOWCTBOM MPOTUBOTa3a;

NoJlyueHue, coOMpaHue, pacro3HaBaHWE U HM3YyYEHUE CBOMCTB YIJIEKHCIIOTO
rasa;

NpOBEJICHNE KayeCTBEHHBIX peaKIHii Ha KapOOHAT- W CWJIMKAT-UOHBI U
U3y4YEeHHE NMPU3HAKOB UX MPOTEKAHUS;

U3y4eHHE B3aUMHBIX MpeBpalieHui KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHHME ¢ oOpa3liaMH MPHUPOAHBIX KApOOHATOB W CHIIMKATOB, C
OPOIYKIMEN CUIMKATHON NPOMBIIUIEHHOCTH;

pelIeHre SKCIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHelue HeMeTaJlIbl U UX
COEITMHEHUSD.

MeTansbl M UX COeIMHEHUS

O6mue cBoiictBa MeTamioB. OOmas XapakKTepUCTHKA XHUMHYECKUX
3JIEMEHTOB — METAJVIOB Ha OCHOBAaHUHU WX ToyioxkeHud B [lepuoanueckoil cucreme
xumudeckux asemenToB Jl. . MenaeneeBa u crpoenust atomoB. Metamisl A- u b-
rpynn. CTpoeHHE MpOCTBIX BEIIECTB — METAIOB. MeTajumueckass CBA3b M
MeTaJNIMYeCKasi KpUCTaNInuecKasi penerka (MpuMUTHBHAs KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOudeckas, rpaHelleHTPUPOBAHHAS KyOu4deckas,
reKcaroHajipHas IJIOTHOYNAaKOBaHHAs). 3aBUCHUMOCTh (DU3WYECKUX CBOMCTB
METAJJIOB OT CTPOCHUS KPHUCTAIOB. OJEKTPOXUMHUYECKUN P HANpsHKEHUH
MeTtaiioB. OOIIMe XUMUYECKUE CBOMCTBA MeTaioB. O01ue crnocoObl MOMy4YeHHs
METaJVIOB, METAJLTYPIHsl. DJIEKTPOJIM3 PACIUIaBOB U pacTBOPOB COJIEM KAaK OJUH W3
Croco0OB TMOJIy4eHHs] MeTayuloB. [IoHsATHE O KOppO3UM METauIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
Oponsa). [IpuMeHeHre METaIOB U CIUIaBOB B OBITY U MPOMBIIIIIEHHOCTH.

Memannwvt A-ecpynn



[Ilenounble MeTawibl: MoJiokeHue B [leprnoanyeckoil cucTeMe XMMHUYECKHUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckrue U XUMUYECKHE CBOMCTBA (HA MpUMEpe HATPUs U Kajdusl), MOJy4CHUE.
OKcuabl M THAPOKCUABI HATpUS U Kanus. [[puMeHeHne MeI04YHbIX METAJLIOB U UX
coenuHeHui. buonoruueckas pojib HATPUS U KaJUSL.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kaiblus. BaxHeWmue coequHeHHs] Kajablldsg W Marfus (OKCUJ, THUIPOKCH]I,
COJIM), CBOMCTBa, NMpuMeHeHHue. JKeCTKOCTh BOJABI M CHOCOOBI €€ YCTpaHCHWUS.
KpyroBopot kanbliusi B mpUpoe.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKUE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIAPOKCHIA
amomuHus. [[puMeHeHne alTtOMUHUS U €r0 CIIJIaBOB.

Memannwvt b-2pynn

OO6miass  xapakTepucTuka MeTauioB b-rpynn  (mOOOYHBIX — MOATPYII):
nonoxenue B Ilepuoguueckoi cucreme xumuyeckux odaementoB . .
MenpeneeBa, 0COOEHHOCTU CTPOCHHUS aTOMOB. SIBIIEHHE «IIpOBaiay AJNEKTPOHA Ha
IpUMepe CTPOCHHs aTOMOB XpoMma, MeJiu, cepebpa. BaieHTHbIE COCTOSIHMSA aTOMOB
d-3/IeMEHTOB, CTENEHH OKHCJICHHUS AaTOMOB B COCIMHCHHSAX. 3aBUCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHJIOB M THAPOKCHUIOB METAJLUIOB OT 3HAYECHUS
CTETNIeH! OKMCIIEHHUsS DJIEMEHTAa B COCIMHEHUU (HAa MpUMEPE COCAMHEHH Xpoma).
IIepBoHayanbHbBIC PEACTABICHUS O KOMIUIEKCHBIX COCIUHEHUSX.

Mens u cepeOpo: CTpoeHHE aTOMOB, CTeleHu okucieHus. OOmue KpaTkue
npencTaBieHuss O (U3MYECKUX W XHMHUYECKHX CBOMCTBaX MPOCTHIX BEIIECTB
(B3auMOJEICTBUE C KUCIOTAMHU-OKUCIUTENSIMH), 00 MX OKCUAAX, TUIPOKCUAAX H
colsix, ux mpumeHeHuu. [IpeacTaBienus 060 aMMHAYHBIX KOMIUIEKCax cepedpa u
Menu. KagecTBeHHBIC peakuy Ha KaTHOHBI Men (2+) 1 cepedpa.

[{uHk: cTpoeHue aToMa, CTENEeHb OKUCIEHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpPHBIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KayecTBeHHBIE peakiMy HA KATUOHBI IUHKA.

Kene3o: cTtpoeHnue aroma, CTENeHW OKHUCIEHHs. HaxoxnaeHwe B mpupoje.
du3nyecKrue U XMMUYECKHUE CBOMCTBA KeJie3a, MPUMEHEHHE. bruonornueckas posip
xene3a. Oxcuapl, ruapokcuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOMCTBa U mosiyuyeHue. KauecTBEeHHbIE peaklMd Ha KAaTHOHBI kene3a (2+) u
xkenesza (3+). UyryH u ctainb — CIUiaBbl Kele3a. [[pom3BOACTBO YyryHa M CTallH.
DKOJIOrMYEeCKHE MPOOIEMBbI, CBA3aHHBIE C METAJUTYPru4eCKUMU TPOU3BOICTBAMM.

DKCIIEPUMEHTAIBHOE U3YUEHNE BEUIECTB U SABICHUMN:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HMX (PU3MUECKUMHU
CBOMCTBAMHM;

MOJIEJIMPOBAHNE METATUIMYECKON KPUCTAIUINYECKON PEILIETKH;

HU3y4YEeHUE B3aUMOJIECUCTBUA METAJNIOB C BOJOH, C pPacTBOpaMu COJIEM H
KHUCJIOT, UCCJIEAOBaHUE IMPOIIECCOB 3JIEKTPOau3a pacTBopoB xjopuaa meau (l1) u
MOJU/Ia Kaus, KOPPO3UU METAIIIOB,;

U3y4yeHrne OCOOCHHOCTEW B3aWMOJICUCTBUS OKCHJIOB KaJIbIUS M HATPUS C
BOJIOM, MX TUAPOKCUIOB — ¢ oKkcusioM yriepoaa (1V) u kucioramu;

U3y4YeHHEe CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KaJbIIUsI, )KECTKOMN BOJIBI;

U3YUYECHHUE MPOILIECCOB MOJYUYECHUS TUAPOKCUIIOB XKeje3a, UX XUMHUUYECKHX
CBOJCTB;

U3Yy4YeHHEe MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIMil HA UOHBI (MarHus,
KaJIbLIMSI, ATFOMUHMS, ITUHKA, Jkene3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IEHUE M ONMMCAHUE OKpAIIMBaHUS TIJIAMEHH WOHAMU HATpHsl, KIS U
KaJIbIIUS;

uccae0BaHue aM(POTEPHBIX CBOMCTB THAPOKCHIA ATOMHUHHS, THIAPOKCHU]IA
xpoma (I11) u rugpokcuia nruHka;

pellleHrE IKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BakHelle MeTauibl U UX
COETMHEHUSD.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecrBa u Marepuansl B IOBCEIHEBHOM JKU3HU 4esOoBeKa. BaxHeiimue
BEIIECTBA W MarTepuaibl, 00JIacTH UX MPUMEHEHHUd. bezomacHoe MCIOb30BaHUE
BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momonis mpu XUMHYECKHX
0’KOTrax M OTPABIICHUSIX.

Hogele maTepuaibl 1 TeXHOJIOTHU. [[pUHIMIIBI «3€JIEHON XUMHUN.

OCHOBBI 3KOJIOTUYECKON TpPaMOTHOCTU. XHUMHUS U 370pOBbE. 3HAUYCHUE
U3y4aeMbIX XUMHUYECKUX SJIEMEHTOB M MX COCAMHEHHM ISl (HYHKIIMOHUPOBAHMS
opranusMa yenoBeka. [lonsTre o 310poBoM 00pase KU3HH.

XVUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOMICH cpeabl. DKOIOTHIECKUE MPOOIEMBI,
CBSI3aHHBIE C COEAMHECHUSIMHU YTIIIEpOa, a30Ta, CEPhI, TIKEIBIX MeTAIUIOB. [loHsATHE
o IIJIK. Ponbs XuMuu B pelieHnH SKOJIOTHICCKUX TTPOOIIEeM.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasiiaMu MaTepHalioB (CTEKJIO, CIUIaBBI METAJJIOB, MOJWMEPHBIE MaTEpHAIIbI),
ONpPEAECIECHUE KUCIOTHOCTH TMPUPOAHBIX BOJ, MOJCIMPOBAHUE MpoOIECCca
0o0pa30BaHus KMUCIOTHOTO JAOXKS, H3YYCHHUE €TO BO3JACHCTBUS HA MATEPHUAITBI.

IloBTOpeHHe W 0000IIeHHe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIACCOB



[Tepunonnueckuit 3axkoH u Ilepruoauueckas cucrema XUMAYECKUX JIEMEHTOB B
CBETE MPEICTABICHUN O CTPOEHHUS aTOMA. 3AKOHOMEPHOCTH B U3MEHECHUU CBOWCTB
XUMHUYECKUX PJIEMEHTOB U UX COCIMHEHUH B MepUOAaxX U rpymmnax.

CrtpoeHue BelecTBa B TBEPJOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHUYECKOW CBS3U. 3aBUCMMOCTh CBOWCTB BEIIECTBA OT TUIA KPUCTAIIMYECKOMU
pEIIETKA U BUAa XUMUYECKON CBSI3HU.

Knaccudpukanus XuMHUYECKUX peakiuid M0 pa3IM4HbIM  [pU3HAKaM.
[IporHo3upoBanue BO3MOXKHOCTH TNPOTEKAHUS XUMHUYECKUX TNpEeBpallleHuld B
pPa3IUUHBIX YCJIOBUSIX HAa OCHOBE TMPEJCTABICHUM XUMHUYECKOW KHUHETUKH U
TEPMOJAMHAMUKH.

XUMUYECKUE peakiiuu B pacTBopax. ['maponus conei. Peakiuyu okuciIeHUS -
BOCCTAHOBJICHHUS. DJIEKTPOIIU3.

CBoiicTBa KHCJIOT, OCHOBaHMW M coJed B CBeTe NpeACTaBiIeHUNA 00
AJEKTPOJUTUYECKOM  JUCCOLMAIMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKusX.

Meoscnpeomemnuie céa3u

Peanuzanus MeXNpeaIMETHBIX CBA3€d MPU U3YYEHWH XUMUM B 9 Kjacce
OCYIIECTBIISICTCS. 4epe3 UCIIOIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U TOHATHUH, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (MpOoIecc), HayYHbIN (akT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KilacCUHKaIUs, TEPUOIUYHOCTD,
HaOII0JIeHHEe, AKCIEPUMEHT, MOJCIMPOBAHHUE, U3MEpPEHUE, MOJCNb, TEXHOJOTHS,
MaTepUaIbl.

dusmka: BEIIECTBO, TeJIO, (U3NUYECKHE BEIMYUHBI, CIUHUIBI W3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIJIOTHI, aTOMBI M MOJICKYJIbI, arperaTHhIE COCTOSHHE
BEIIIECTBA, CTPOCHHME Ta30B, >KUJAKOCTEM M TBEPAbIX (KPUCTAJUIMYECKUX) Tel,
KpUCTAJUIMYECKasi PEIeTKa, SJIEKTPOH, SAPO aroma, IMPOTOH, HEUTPOH, HOH,
HYKJIJ, ©30TOTBI, KBAHTHI, paIHOAKTHBHOCTD, ainb(a-, 0eTa- ¥ raMMa-u3IydeHue,
IJIEKTPUYECKUI 3apsi, MPOBOJHUKHU, TTOTYIPOBOIHUKH, TUIICKTPUKH, COTHEUHBIN
CIIEKTp, pa3lIoKeHHE OEJI0r0o CBETa B CIIEKTP.

buomnorus: skocuctema, 6uocdepa, hoTocMHTE3, IpOIIeCChl OOMEHa BEIIECTB,
MHUHEpaJIbHbIC yAOOPEHHUS, MHUKPOIIEMEHTBI, MAaKpPOJIEMEHThI, IUTATEIbHbIC
BEIIECTRBA.

I'eorpadusi: armochepa, rumpochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOTIaeMbI€, TOIUIMBO, BOJHBIEC PECYPCHI, TIJIaHEeTa 3eMJIS.

TexHomnorus: CTPOUTEIIbHBIC TEXHOJIOTHH, CEIIbCKOXO03SICTBEHHBIC
TE€XHOJIOTHH, TEXHOJIOTHH IJIEKTPOHHON MPOMBIIIIJICHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTU 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBAThCSl CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMd U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HMCTOPUYECKOMY HAcCJIEeAUI0, MOHHMaHUE 3HA4YeHUsS XUMHUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero peruosa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOILIEHWM B KOJUIEKTUBE, IMPOSIBJICHUE KOMMYHUKATUBHOW KYJIbTYpbl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIlecce yueOHOU U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJACHUE W TOCTYNKUH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJEACTBUUI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAaY4YHOTO MO3HAHUA JJIsI Pa3BUTHS KaXKJOT0 YeJOBEeKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJM M MECTa HAayKu «XUMUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HABaTEJIbHA MOTHBAlUSI M MHTEpPEC K OOYUYEHUIO, TOTOBHOCTH U
CHOCOOHOCTh K CaMOPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH JHW3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMHUYECKUMU BEIIECTBAMU B YUEOHBIX M )KU3HEHHBIX CUTYaIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKAa U K MCCIIEIOBATEIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XHUMHUEH, B TOM YHCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHUYECKHX
npoOJieM U TMyTel MX penieHus; ClOoCOOHOCTh MPUMEHSTH 3HAHUS, MOJTy4aeMble
IpU U3YyYECHHH XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAIOLIeW Cpeaoi;
AKTUBHOEC HEIPUATHUE JECHUCTBHUM, IPUHOCAIIMX BpEI OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKJaHWHA U TTOTPEOUTEIN B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHON, TEXHOJOTHYECKOW W COLUUAIBHOW Cpell; TOTOBHOCTh K YYacTHUIO B
MPAKTUYECKOMN AEITETbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IIO
XHUMHH OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOEHHE MEXIUCIUIUIMHAPHBIX (MEKIPEIMETHBIX) MOHSATUN, OTPAKAIOIIUX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIQICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEHCTBUSIMHU (I1O3HABATEIbHBIMH,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIIOCOOHOCTh MX HCIIOJIB30BaTh B YYEOHOM, MO3HABATEIbHOW M COLUATBHOM
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI HPU OCBOCHUU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACTSATH MX CYIICCTBEHHbBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYMHHO-CIIC/ICTBEHHBIE  CBS3U  MEXIy OOBCKTaMU M3Y4YCHUS, CTPOUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TIO aHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIISITH OOIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BHIBOABI M 3aKIIOUCHUS; YMEHUS
IPUMEHATh B TMPOIECCE TMO3HAHUS TOHATHS (MPEIMETHBIE W METalpeIMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHUYECKON peaKIuu — MpH PEIICHUH YYeOHBIX 3a/1ad; C
Y4€TOM OTHUX MOJEIBHBIX MPEACTABICHUNA  XapaKTEpU30BaTh H3y4YaeMble
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBbie mucciexoBaTe/ibCKue AedMCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4YeOHOW II03HABATCIBLHOW U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoOBaTh MPOOJEMY, ONPENeNATh Iedb M 3aJa4H, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIILHO TMPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON paboTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX WHPOpMaAIUK (HAy4dHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
MH(pOpPMAIUIO, 3HAYUMYIO U1 pelieHuss y4eOHOM 3ajauu; YMEHHs NPUMEHSTb
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIbHO BBIOMpPAaTh ONTUMAIbHYIO (OPMY MpeACTaBICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKM M CUMBOJIbI, (OpMyIibl, aOOpeBUaTyphl, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl TMO3HABATEIHLHON JESITEIHHOCTH B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(M) TUCKyCCUU 3a7aBaTh BOIMPOCHI 1O 00CYKIaeMOM TeMe U BbICKa3bIBaTh UCH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMPENENSATh CBOIO POJb, PACIPEACNATh 3alauyd MEXIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUSI C JCUCTBUAMHU JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE KayeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMBbI Ha
OCHOBE ydeTa OOIMMX HMHTEPECOB M COTJIACOBAHMS TMO3WIIMM, y4acTBOBATh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIIOYAET PA3BUTHUE CAMOOPTraHU3aLMH, CAMOKOHTPOJS, CAMOKOPPEKLIHUH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATENBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHANU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero oOpa3oBaHUs Ha YIIIyOJICHHOM YPOBHE MMEIOT OOIee COJepKaTeIbHOE
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJISCT PEATM30BHIBATH YIUIYOJICHHOE M3YyYCHHE KaK B paMKax
OTACNBHBIX KJIACCOB, TaK M B paMKax peaju3alud WHIUBUIYaJbHBIX
00pa3oBaTeIbHBIX TPACKTOPHUA, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHMH peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTaJbHEe OCBOWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM IOHSTHI U METOOB, PeIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CJIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOocO0OB ACHCTBUM, cHeMUUUECKUX I TPEeIMETHOMN
obnmactu «XWMHUS»; OCHOBHI HAYYHOTO MBIIIJICHUS, BUJIBI JESITCIBHOCTH IIO
MOJIYYEHHUIO HOBOTO 3HaHMS, €ro HWHTEpIpeTalid, NpeoOpa3oBaHUI0 U
NPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX JKU3HCHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTh YCIEITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0pa3zoBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chHOpMHUPOBaHBI
CIENYIONINE TIPEIMETHBIE pPE3yJNbTaThl HW3YYEHUS XUMHUU Ha YIIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIH OKCHUJZl, aM(OTEpHBIH THUAPOKCHUI, XUMHUYECKas peakKuus,



KJaccuuKaIus peakivii: peakiuu COCIUHECHUS, PEAKIIUUA PA3I0KEHUS, pPEeaKIun
3aMelIeHUs, peaklnuu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIpO aToOMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
paanyc aroMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HENOJIApHAs KOBAJICHTHAS CBS3b,
WOHHAs CBSi3b, HMOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIsI BEIECTBa
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTaHOBUTEIH, OKHCIICHUE 151 BOCCTAHOBJICHHE, OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHUM U
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (pOPMYJI BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (opMyram, BUJIbI XUMHUYECKOM
CBsI3U (KOBJICHTHOW ¥ MOHHOW ) B HEOPTaHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akoHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHH, 3aKOHA ABOTaJIpo U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJaxX
NO3HAHMS, B TOM YHUCJE DJKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOMAX
UCCJIEOBAHUS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKIU;

NEMOHCTPUPOBATh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX JIEMEHTOB OT UX NoyioKeHus B [lepuoguyeckoii cucreme:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy llepuoamdeckoit
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moArpymnma (A-
rpymma)» u «nodounas noarpynma (b-rpynma)y, «maasie IEpruoab» U «OOJbIITNe
[IEPUOIBD»;

COOTHOCHTH 00O3HauYEHUs, KOTOpble UMEIOTcs B Tabmuie «llepuogmueckas
cucrema xumuueckux oanemeHtoB JI. WM. MenaeneeBa», ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
sqipa, o0IIee YMCII0 AICKTPOHOB U PACTIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3h TMOJIOXKEHUs JiieMeHTa B llepuoamueckoil cucreme ¢
paclpenesieHueM J3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IOJYPOBHAM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

KJIaCCU(UIIMPOBATh XWMHUUYECKHE OJJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHUE peaklnu (110 YUCIy U COCTABY YYAaCTBYIONIMX B PEAKIIMU BEILIECTB, O
TernoBomMy g dexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJICH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPKIAsi MPUMEpPaAMU MOJICKYJISIPHBIX YpPaBHEHHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHSITh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpAIlICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO AJIEMEHTa B COSTMHECHUH,
MacCOBYIO JOJIF0 XMMHUYECKOr0o 3jieMeHTa 1o ¢GopMmysie COCIUHECHHS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIIEHTPAIUIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEIBLHON NIESITEIPHOCTH — aHau3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX ~CBsI3€Ml — 11  M3y4YEHUS CBOMCTB BELIECTB W
XUMHYECKUX PeaKklUid, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId W MBICICHHBINA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIAITh YPaBHEHUS MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIIHil
(MeTo/10M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIpYTUX y4eOHBIX MPEIMETOB;

coOmomaTe mpaBwia Oe3omacHOW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHIO U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHHUYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIEH yMEHUs OE€30MacHOro OOpalleHus ¢ BEIIeCTBAMHU, UCIOJIb3yeMbIMU
B MOBCETHCBHOMW JKM3HU, a TAK)KEe 3HAHWE TIPABWII TIOBEJICHHSI B IEIIAX COCPEKCHHMSI
310POBbs M OKPYKAKOLIEH CPEBI.

K koHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT copMHUpOBaHbBI
CIIEMYIONINE TPEIMETHBIE pPE3yJbTaThl HW3YYCHUS XUMHUU Ha YIIIyOJICHHBIM
yYpOBHE:

PaCKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHUOH, AaHUOH, DJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHUCJICHHUS, XUMHUYECKasi peakius, TEIioBoi »(PeKT peakiuuu, MOab, MOJISPHBIHI
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJIICKTPOJIUTAUECKAS TUCCOIMAIIMS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, DJIEKTPOJU3, aJJIOTpomnus, amM(pOTEepPHOCTb,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYIISIPHBIC
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTATMYECKHUE peleTKd (MpUMUTHUBHAs KyOuyeckas, oOBEMHO-
LHEHTPUPOBaHHAs KyOuyeckas, IPaHEIEHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUYECKOM
TEPMOJUHAMUKHU KAK OJTHOW U3 TEOpETUYECKUX OCHOB xumuu; [1JIK;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKUX TOHATUUA H
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHUS (OPMYIN BEUIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

ONpPENEATh BaJCHTHOCTh W CTEIEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEOMHEHUAX PA3IMYHOIO COCTaBA, NPUHAIICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOHM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSX, 3aps] HOHA IO
XUMUYECKon (hopmylie, XapakTep cpelbl B BOAHBIX PACTBOPAaX HEOPraHHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHE:

OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy lleproamdeckoit
CHCTEMBbl XUMHUYECKHX 3JIEMEHTOB: pa3jndaTh NOHATHS «A-rpynna» u «b-
IPYIIay, «Majble MEPUOb» U «OOJIbIINE MEPUOIBIY;



OOBSICHAITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuoguyeckoir cucreme ¢
pacnpeneieHueM SJEKTPOHOB IO SHEPreTHYCCKUM YPOBHSIM, MOAYPOBHIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

BBIJICTIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB DJIIECMEHTOB U UX
COCTMHECHUHN (KUCIOTHO-OCHOBHBIX M OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB W THIIPOKCHUIOB) B TpeleiiaX MaJlbIX NMEPHO0B M TJIABHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

PacKphIBaTh CMBICIT TEOPHUH JIEKTPOJUTHYCCKON TUCCOIMAIH, 3akoHa ['ecca
U €ro CIICJICTBUH, 3aKOHA JCHCTBYIOIIUX MacC, 3aKOHOMEPHOCTCH H3MEHEHUS
CKOPOCTH XHMHYECKOW PEaKIUW, HAMpaBICHUS CMENICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (aKTOPOB;

KJIaCCU(UIIMPOBATh XWMHUYECKHE JJIEMCHTBI, HCOPTaHMYECKHUE BEIICCTBA,
XUMHYECKUE PEakIuu (10 YUCITy M COCTABY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, 110
TEIUIOBOMY 3((EKTy, MO arperaTHOMy COCTOSIHHIO PEarcHTOB, 1O H3MCHCHHUIO
CTCTICHCH OKHCIICHUS XWMHYCCKHX JJIEMEHTOB, 1O OOpPaTUMOCTH, 1O YYacCTHIO
KaTaan3aTopa);

XapaKTepru30BaTh (OMHMCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH, MOJATBEPXKIas 3TO OIMHCAHHUEC
npuMepaMyd  MOJIEKYJISPHBIX W  HOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS : JICKTPOJIUTUUECKOMN JUCCOIUAIIMK KUCIIOT, IIEJI0YeH
U COJIel; TIONHBIE W COKpAIlleHHbIE YPaBHEHHS pEaKIMi HWOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXIY
BEIIIECTBAMH PA3IUNYHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh IMPOIIECCOB THJAPOJIHM3a COJIEH TOCPEICTBOM
COCTaBJICHUS KPaTKUX MOHHBIX U MOJIEKYJSPHBIX YpaBHEHUN peaKIuii, CYITHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIMA  TIOCPEICTBOM  COCTAaBJICHHUSI
AJICKTPOHHOTO 0ajaHca ITUX PEaKIINA;

IpeACKa3bIBaTh XapaKTep CPeabl B BOJAHBIX PACTBOpaX COJIEH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MYECKHE H XHMHYCCKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, TpaduT, anmas, KpeMHH, 60p, a30T, Gpocdop,
cepa, XJop, HATPUd, Kalluil, MarHui, KaJIbIAW, ATFOMUHHUH, KEI€30, MEJlb, IIUHK,
cepeOpo) u 00pa3oBaHHBIX MMM CJOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJI, cepoBoiopon, okcuabl yriepoaa (I, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (Ill, V), cepur (IV, VI),
CepHHUCTas, cepHas, a30THasA, ¢GocdopHas, yroiabHas, KpPEMHHEBAas KHCIIOTHI,
okcuabl U Tuapokcuabl MetamioB |A—IIA-rpynn, amomunus, meau (1), nunHka,
xenesa (11 u 111));



MOSICHATH COCTaB, OTAEIbHBIC CIOCOOBI TMONYUYEHHUS M CBOMCTBA CIOMXKHBIX
BEIIECTB (KUCIOPOACOAEpKAIIME KHUCIOTHI XJOpa, a30TUCTas, OOpHAs, YKCycHas
KHCIIOTBI U MX coiin, ranorenunibl kpemuus (1V) u gpocdopa (Il u V), okcun u
ruapokcu xpoma (111), mepmanranar kanus;

OIMMCHIBATH POJIb BAXXHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBbI, IPUMECHECHHUE B PA3JIMYHBIX OTPACIIIX SKOHOMHUKH,
WCTIONIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTEPHAJIOB M TEXHOJIOTHA;

IIPOBOAUTEL PEAKIIUU, TMOATBEPKIAIOIINE KAYSCTBEHHBIM COCTAB Pa3IUYHBIX
BEIIECTB, PACMO3HAaBaTh OMBITHBIM IMyTEM COJEpKAIIHecs B BOJHBIX PacTBOpax
WOHBI: XJIOpHUI-, OpoMua-, Moaua-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Cyabpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllvs, aTIOMUHMS, kene3a (2+) u kenesa (3+), meau (2+),
ITUHKA;

OOBSICHATHh M MPOTHO3UPOBATh CBOMCTBAa BAXKHEUIINX M3Yy4aCMbBIX BEIICCTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMECHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX NPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSAX HA OCHOBE PACCMOTPEHHBIX JJICMEHTOB XHMHYCCKOW KHUHETUKH W
TEPMOJIUHAMUKH;

BBIUUCTSATh OTHOCUTEIBbHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa M0 (opMylie COSIMHEHHsS, MaCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOPE, MOJBHYIO JOJI0 XMMHYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMI0 BeEIIeCTBA B pAacTBOpPE, HAXOAWTh
IpoCTeNIyo (hOpPMyYITy BEHIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaKIUi C y4eTOM HEJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOTO BBIXOJA MPOJYKTa, 3HAYEHUS TEIJIOBOTO
s dekra peakiyu, onpeaessiTh COCTaB CMECEH;

cobmomaTe TpaBuia  Oe3omacHOM  pabOTBl B JA0OpaTOpuu  IpHU
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W YIJIEKUCIOTO Tra3a) W PEIICHUIO
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh Pe3yIbTaTh
dKCIIepUMEHTa B (hOpMe BBIBOJIOB, TOKA3aTEIBCTB, TPAPUKOB, TAOIHUI] U BBHISBISATH
AMIHUPUYECKHE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIE OIEpAIlii MBICTUTEIHHOU JEATEIBHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAaHMS (HAOJIOJeHUE, U3MEpPEHNE,
MOJICIIUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN );



NpUMEHATh  MpaBuia  Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3yEMbIMA B TIOBCEAHEBHOM JKU3HM, IMIpaBWia IMOBEJAEHUS B IEIAX
cOepekeHus: 370pOBbS W OKPYXKAIOIIEW NPUPOAHON Cpeibl, MOHUMATh BpeA
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINPENEICHHBIX BEIIECTB,
MOSICHATh HAa MPHUMEpPax CrocoObl YMEHBIIEHUS U MPEeJAOTBPAIICHUS UX BPEAHOTO
BO3JIEHCTBUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbBIE MpPEACTaBICHUs O cdepax npodeccuoHaTIbHOU
NEeSATENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK OCHOBY
st TpoecCUOHAIbHOW OpPUEHTAlMU W JIJIi OCO3HAHHOTO BbIOOpa XMMHHM Kak
npoGUIBHOTO TpeIMeTa NpH MPOAOCHKEHUM OOyueHHs Ha YpPOBHE CpPEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM HPOEKTHO-UCCIEIOBATEILCKON N1eATeIbHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIMpaBICHHOCTH, NPUOOPECTH OIbIT
NPOBEJICHUS YUEOHBIX MCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTEIbHbIX OpraHu3aluii,
a TaKXKe opraHu3anuii (IEHTPOB) AOMOJIHUTEIBHOTO0 00pa3oBaHus JAETeil.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHBbIE (IU(PPOBHIE)
Ne i/ KonTpoabHubie IIpakTH4eckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nea 1. IlepBonauyasnbHble XUHMHYECKHE TIOHATHS.
1.1 BemectBa. Mosiekyibl. ATOMBI. 4 https://resh.edu.ru/subject/29/8/
[IpocTeitmme pacueTsl. OTHOCUTEIBHAS
1.2 aTOMHasi ¥ MOJICKYJISIpHAsI MACCHI. 5 https://resh.edu.ru/subject/29/8/
MaccoBas nons.
1.3 KonnuectBo BemecTBa 4 1 https://resh.edu.ru/subject/29/8/
Hroro 13

Pasznen 2. Ilepuoguyeckuii 3axkoH u [lepuoguveckas cucrema xummnueckux iemMeHToB /.. MenneneeBa. Ctpoenune aroma. XumMuuyeckast
cBs3b. OKUCIANTELHO-BOCCTAHOBUTE/IbHbIE PeaKMU.

[Tepuonnyueckuii 3aKOH U
2.1 [epuoanyeckas cucrema J[.1. 13 https://resh.edu.ru/subject/29/8/
MenneneeBa. CTpoeHue aToma.

X .0 - )
2.2 HMITHECKAA CBAL. LKUCTHTENLHO 10 1 https://resh.edu.ru/subject/29/8/
BOCCTAHOBUTCJIBHBIC pCaKI_[I/II/I.

Hroro 23
Pasznea 3. OcHOBHBIE XUMHYeCKHE TOHATHSA.
3.1 ATOMHO-MOJICKYJIIPHAS TEOPHSL. 2 https://resh.edu.ru/subject/29/8/
3.2 XUMHUYECKUe ypaBHEHUS 7 1 1 https://resh.edu.ru/subject/29/8/
Hroro 9

Pa3nen 4. Baxkneiimme npeAcTaBUTeIN HEOPIaHMYECKHUX BeLECTB



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

41 Boaayx. Howsrue o rasax. Kucnopox. 17 https://resh.edu.ru/subject/29/8/
OKCHUIBI
LT ]
4.2 Boznopoz. Howsrue o kucnorax 1 6 https://resh.edu.ru/subject/29/8/
COJIIIX
B .P il )
4.3 ona. Pactsopet. Homstue 00 18 https://resh.edu.ru/subject/29/8/
OCHOBAHUAX
4.4 OCHOBHBIC ITACCEI HEOPTAHHHCCKHX 16 https://resh.edu.ru/subject/29/8/
COCANMHCHUUN
"n
TOIrO 110 57
pasznmeny
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo u XuMnuyeckasi peakums
I1 0 7 i
11 OBTOPCHHE I YIILYDIICHHIC SHAHMIL O 7 https://resh.edu.ru/subject/29/9/
BEIIIECTBE
O i
1.2 CHOBHDIE SAKOHOMEPHOCTH HPOTERATIA 13 1 1 https://resh.edu.ru/subject/29/9/
XUMHYCCKHAX PEaKITHA
C) . .
1.3 FERTPOTMTHRECRAR AHCCORREi 7 1 2 https://resh.edu.ru/subject/29/9/
XUMUYECKUE PEeaKlIUU B pacTBOpax
Hroro mo pazgeny 27
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
06 .
2.1 THA% XAPARICPHCTIRA XHMHHCCRIX 5 1 https://resh.edu.ru/subject/29/9/
anemeHToB VIIA-rpymnmel. ["amorenst
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-Tpynmsl. Cepa u eé 7 https://resh.edu.ru/subject/29/9/
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemenToB VA-rpymmsl. A30T, Gocdop u 8 1 https://resh.edu.ru/subject/29/9/
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynmnsl. Yrinepon u 10 1 2 https://resh.edu.ru/subject/29/9/

KpPEMHUM, UX coequHeHus. bop



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

Hroro no pazneny

30

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

3.1 OO0mue cBOMCTBA METAJLIOB 8 https://resh.edu.ru/subject/29/9/
3.2 Baxkueliiye MeTaauibl 1 UX COEIUHEHUS 18 2 https://resh.edu.ru/subject/29/9/
Wroro mo pazueny 26
Pazjnen 4. Xumus u okpy»amomnias cpeaa
B . i
4.1 SHICOTRA F MSTSPRETI. B SHSHH HElORes 5 https://resh.edu.ru/subject/29/9/
OCHOBBI KOJIOTHYECKOW TPaMOTHOCTH
Hroro mo pazgeny 5)
Pa3gen 5. O6001menue 3HAHUM
5.1 Tosropenne 1 0boOwerHe sHami 14 2 https://resh.edu.ru/subject/29/9/
OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro mo pazgeny 14
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 11



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
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