156. ®epepanbHasa pabouyas nporpamma no yde6Homy npeamety "Xumusa"
(yrmnyGneHHbIN yPOBEHb).

156.1. ®enepanbHas paboyas mporpamMma o yueoHomy npeamery "Xumus" (yriryOaeHHbIH
YPOBEHb) (J1ajiee COOTBETCTBEHHO - MPOTrpaMMa 10 XMMHHU, XUMHUs) BKJIIOYAET MOSICHUTEIHHYIO
3aIMCKY, COJIepKaHNue O0YUEHUs, INITAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS IPOTPAMMBI 10 XUMHH.

156.2. NosscHUTeNnbLHaA 3anucka.

156.2.1. [IporpamMmmMa mo XMMHH OCHOBHOTO 00111er0 00pazoBaHus (yriayOJeHHBIN YPOBEHbD)
COCTaBJicHA Ha OCHOBE TpPEOOBAaHWMU K pe3yJIbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOU
mporpaMMbl  OCHOBHOTO o0miero oOpaszoBanms, mpeacraBieHHblx B @I'OC OO0, c yderom
dbenepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

156.2.2. Ilporpamma 1mo XxuMu# pa3paboTaHa ¢ IEJIbI0 OKa3aHUs METOJUYCCKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueii mporpaMMBbl IO y4eOHOMY MTPEIMETY.

[IporpamMMa 1Mo XWMHM JaeT NOpPEACTaBICHHE O IENiX, oOulel crpaTeruu OOydeHHs,
BOCIIUTAaHUSI W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO TIPEAMETa, OIpeeNseT
00s3aTenpHOE MPEIMETHOE COJIEpKAaHUE, €ro CTPYKTYPy MO pa3ziesiaM U TeMaM, pacrpeaeicHue
110 KJIACCaM, PEKOMEHYEMYIO ITOCIIEI0BATEIBHOCTD U3YYECHHSI XUMUHU C Y4ETOM MEXIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamMmme mo XMMHW yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeaMeTa B
peanu3anuu TPeOOBAHUN K IUIAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM
pe3ynabTataM oOy4deHHs W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

156.2.3. N3yyeHne XuMUU Ha ypOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs OPUEHTUPOBAHO HA
OOILEKYIbTYPHYIO  IOJATOTOBKY, HEOOXOIUMYIO Ui  BBIpaOOTKM  MHPOBO33PEHYECKUX
OPUEHTHPOB, Pa3BUTHS WHTEIUIEKTYaJbHBIX CIMOCOOHOCTEH M HMHTEPECOB OOYYaOUIMXCs, Ha
IPOJIOKEHHE 00YUeHHs Ha YPOBHE CPEHEr0 00LIET0 00pa30BaHusl.

156.2.4. 3HaHWe XHUMHUU CIYXHUT OCHOBOM 1 (OpMHpPOBAHUS MHUPOBO33PEHUS
00yyYaroIerocs, ero MpeJaCcTaBICHU O MaTepuaIbHOM €IMHCTBE MHUPA, BaXKHYIO POJIb MIPAIOT
dbopMEpyeMbIe XUMHEH TIPEICTABICHUS O TIPEBPALICHUSX YHEPTUU U BEIIECTB B IPUPOJIE, O IMYTIX
peleHuss TI00albHBIX MpPOOJeM  yCTOWYMBOIO Ppa3BUTHSL YeNOBEYECTBA -  CBIPHEBOIA,
HSHEPTreTUUYECKON, MPOJOBOJILCTBEHHOW MPOOIeM, MPOOJEMBbl HKOJIOTHYECKON O€30MacHOCTH,
po0JIeM 3/IpaBOOXPaHEHHS.

156.2.5. 3yuyeHne XuMuu:

CIOCOOCTBYET peayln3alii BO3MOXHOCTEH JUIsl caMOpa3BUTHS M (POPMHUPOBAHUS KYJITYpPBhI
JUYHOCTH 00YYaroIuXcs, UX o0miel u (yHKIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHNE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0ydaronuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘Ie6H0ﬁ JACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX u
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHATBHON JIEATETHHOCTH;

3HaKOMHT CO CHelHU(UKOI HayyHOrO MBIIIJICHHS, 3aKJIa/{bIBA€T OCHOBBI MPEJICTABICHUH O
€MHCTBE MPUPOJBI U YETIOBEKa, SBJSETCS KIIOYEBBIM 3TalloM B (JOPMUPOBAHUU €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH 00YyYaroIuXcs;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM



3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIAJ B JKOJIIOTHYECKOE OOpa3oBaHUeE
oOydJaronuxcs.

156.2.6. Jlanuble HampaBieHHs B OOyYeHHMHM XWMHH OOECHEUUBAIOTCA CIEUU(UKOM
COIEP)KaHMS NpPEAMETa, KOTOPBIM SBISCTCA NEJarorHYeCKH aJalTHPOBAHHBIM OTPAKECHHEM
OTIPENICIIEHHOTO ATara Pa3BUTUS XUMUH.

156.2.7. YrnyOneHHblid KypC XMMHUU OCHOBHOT'O 00IIero oOpa3oBaHUs OPUEHTHPOBAH HA
OCBOCHHE O0YJAIOIIMMHUCS CHCTEMBI TIEPBOHAYAIILHBIX MOHSATUN XHUMUH, OCHOB HEOPTaHHUYECKOM
XUMHUH, OCHOBOIIOJIATAIONINX MPEACTAaBICHUIN O0IIeld XUMUU U OTIEIbHBIX 3HAYMMbBIX HMOHATUN
OPraHUYECKON XUMHH.

156.2.8. CtpykTypa coAep)KaHHUs IPOTrpaMMbl 10 XUMHH C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOI'0 IoJXoJa K ee u3ydeHuro. CoJepikaHue CKIAJIbIBAa€TCS W3 CHUCTEMBI IMOHATHH O
XUMHYECKOM 3JIEMEHTE M BEILIECTBE M CHCTEMbl MOHSTUHA O XUMHUYeckod peakiuu. O6e 31tu
CHUCTEMbl OPTaHM30BaHbl MO MPHUHIUIY I[OCJIEI0BATEILHOIO pPAa3BUTHUSI 3HAHUM Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepuoanueckoro 3akona /.M. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;
YYEHHUS O CTPOEHUH aTOMa U XMMUYECKOU CBA3H;

MIPEJICTaBICHHUM 00 IEKTPOIUTUYECKON TUCCOLIMAIIUY BEIIECTB B PACTBOPAX;
0 XMMUYECKOW KHHETUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTMuecKkHX 3HAHMH IOJIOKEHBI ASMIMPUYECKU MOJYYEHHbIE (AKTHI.
Teopernueckre 3HaHMS Pa3BUBAIOTCS IOCJIENOBATEIBLHO OT OJHOIO YPOBHS K JPYyroMy U
o0ecrneynBaroT 00y4aroIMCs BO3MOXKHOCTb OOBSICHITh U IPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHUS U3y4aeMbIX BEIIECTB.

156.2.9. OcBoeHue conep:kaHusi NPOrpaMMbl IO XMMHH MPOUCXOJUT C UCIOJIb30BAHUEM
3HaHUW U3 paHee M3YUEHHBIX Y4eOHBIX HPEIMETOB: OKpYXAaroUMi Mup, Ouosorus, Qusuka,
MaTeMaTHKa, reorpagus, TEXHOJIOTUS, UCTOPHSL.

156.2.10. IIporpamma 0CHOBHOTO 00111€T0 00pa30BaHus 110 XUMUU (YT1yOJIeHHbIH YPOBEHbD)
OpUEHTHpPOBaHA Ha coxpaHeHue (QyHIAMEHTAIBHOTO XapakTepa o0pa30BaHUA, CHEUPUKU
y4eOHOTro TpeaAMeTa U 00ECTICUCHHE YCIIEIITHOTO OOYUEHHS Ha CIEAYIOIIEeM YPOBHE 00pa30BaHuUs.
B mporpaMme no xumuu peanu3yeTcs pa3BUBAOIIAs U MPAKTUYECKash HAMPABICHHOCTh O0y4YeHUS
xuMud, nuddeperimanus o0ydeHus!, BKIIYaronas npopuIbHYI0 MOJATOTOBKY 00YYaIOMUXCs |
Hocjeayolee caMoonpeiesieHHe B BBIOOpe HalpaBieHus 00y4eHHs B IPOQHIBHBIX KJIaccax.

156.2.11. VYruiybneHHoe U3y4YeHHE XHMMHUHM CIOCOOCTBYET  peanu3aluu  3aaay
npodeCCHOHATBLHON OpPUEHTAIMN M HAlpaBJIEHO Ha INPEIOCTABICHHE BO3MOKHOCTH KaXIOMY
oOyuJaromiemMycst MPOsSIBUTh CBOM MHTEJIEKTYyaJIbHbIE U TBOPUYECKHE CIIOCOOHOCTU MPU M3y4YEeHUU
y4eOHOro mpeaMera, HeOOXOJUMBbIE ISl POJIOJKEHUsT 00pa30BaHUs U JalbHEUIIeH TPpyIoBOU
NeSITETTHHOCTH.

156.2.12. TlporpaMmMa 10 XUMUHU (YIJIyOJNeHHBIH YpOBEHb) IMpeaHa3HaueHa JUIs
UCTIONIB30BaHUS B OOpa3oBATENbHBIX  OpPraHW3AlUAX,  PEATM3YIOMIMX  MPOTPaMMbI
muddepeHpoBaHHOr0  (YrayOJaeHHOTO, NPOPUIBHOTO) HU3YYSHHs] OTAETBHBIX Y4eOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUs.



156.2.13. OO6pa3oBarenbHble (QYHKIUM XUMHH, HU3y4aeMOW Ha YriyOJIEHHOM YpOBHE,
peanu3yloTcs B Impolecce (OPMHPOBAHUS 3HAHMN OCHOB XMMHUYECKOM HayKH Kak o001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, 00IaCTH NMPAKTUYECKONW NESITENIbHOCTH YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTyphbl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XMMHYECKMX 3HAaHUHM - BaXXHEWIIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNN K HAYYHBIM METOJaM IO3HAHUS IIPU M3YYEHUHU BEIIECTB U XMMHUUYECKUX peaKLui,
(GOpMHpPOBAaHMM M pa3BUTHM I103HABATEIbHBIX YMEHUH M CIIOCOOOB JAEATENBHOCTH U HX
NPUMEHEHHUHU B yUeOHO-T103HABATEIHHON U Y4eOHO-UCCIIeI0BATEIbCKON 1A TEIbHOCTH, OCBOCHUU
npaBui 6€30MacHOro OOpallleHUs C BELIECTBAMU B IOBCEIHEBHON KU3HH.

156.2.14. llenn n3ydeHUs: XUMHUH OTPAKAIOT HANPABICHHOCTh OOYYEHHUsS Ha Pa3BUTUE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTa U O0LIEeH KyJIbTYpHI.

156.2.15. VI3yueHne XuMuu HalpaBiI€HO Ha JOCTHKEHUE CIEAYIOIUX LIeJeH:

(dbopMUpOBaHHE HMHTEIUIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOW K camMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTCILHOMY TIPUHSATHIO PEIICHUN, CIOCOOHOW amanTHpOBATBCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

(dbopMHpOBaHHE CHUCTEMBI XMMHYECKMX 3HAHUH KaKk KOMIIOHEHTa E€CTECTBEHHO-HAY4YHOM
KapTUHBI MUpa, KaK OCHOBBI I IOHUMaHWs XMMUYECKOW CTOPOHBI SIBJICHUN OKPYXKaroLIEro
MHpa, OCBOCHHUE SA3bIKA HAYKH;

HpI/IO6H_[eHI/Ie 06yqa10mnxc>1 K CaMOCTOSITEJIbHOM I103HABATEIHLHON U I/ICCJ'IeI[OBaTGJ'IBCKOI‘/'I
ACATCIIBHOCTH, K HAYYHbBIM MCTOJAAaM IIO3HAHMA, (bOI)MI/IpOBaHI/Ie MOTHBAllUKM W Pa3BUTUC
CIIOCOOHOCTEH K HN3YUCHUIO XUMHU,

dbopmupoBanue o0mel (pyHKIMOHAIBHON M €CTCCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHclie yMEHHUH OOBSCHATH U OIICHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIE TPU WM3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJeM B MOBCEIHEBHOU
JKU3HU U TPYAOBOM JEATEIBHOCTH;

pa3BuTHE y OOydaroluXcsi MHTEepeca K H3YYEHHI0 XMUMHMM U cdepaM JesTebHOCTH,
CBSI3aHHBIM C XMMHEH, MOTHBAIUS K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOLIETO Mpoduis U
HAIpPaBJIEHHOCTH JaJIbHENIIET0 00yUYEeHMUS;

OCO3HaHUE LIEHHOCTH XHMMWMUYECKUX 3HAHWM B >KU3HU YEIIOBEKA, IIOBBILICHHE YPOBH:
DKOJIOTUYECKON KYJIbTYPBI, HEHNPUATHE ICHUCTBUN, NPUHOCIIIMX BPEA OKpPYXKAIOLEH cpene u
37I0POBBIO JIIOJEH;

npuodpeTeHrne OO0ydJarOIMIMMUCS OIbITa CaMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIOUEBBIX
KOMIETEHIIH ), HEOOXOAMMBIX ISl pA3TUYHBIX BUJOB JIEATEIHHOCTH.

156.2.16. B 8 u 9 kiaccax mo BbIOOpY 00pa3oBaTeIbHOW OpraHMU3allMMd Ha yriayOJeHHOe
u3ydeHue yueOHoro npeamMeta "Xumusa" MoxeT 0bITh 0TBeeHO 1Mo 102 yaca (3 yaca B HeJeI0)
nunu 136 gacoB (4 yaca B HEJENI0), TO €CTh 2 Yaca B HEJENo 3a cueT oos3arenbHoi yactu OOIT
OOO u 1 - 2 gaca 3a cuer yactu OOII OOO, popmupyemMoll yuacTHUKaMu 00Opa30BaTEIbHBIX
otHomeHuid. Beero 204 (272) gaca 3a n1Ba roga o0y4deHus.

156.2.16.1. Bo3MokHa KOppPEKTHPOBKA OOIEr0 4YHCIa YacoB, PEKOMEHJOBAaHHBIX s
W3YYCHUS TPeIMeTa, ¢ YISTOM HWHJWBHIYAJHLHOTO IMOJX0JIa 00pa30BaTeIbHBIX OpraHu3aluid K
yrayOJIeHHOMY H3YYEHHI0O XHMHH, B paMKaX COONIOJIEHUS! TUTHMEHWYECKUX HOPMATHUBOB K
HEJIETHbHOM 00pa30BaTEIbHONM HAarPy3Ke.



156.3. CopepxxaHme oby4yeHuns B 8 knacce.
156.3.1. TlepBoHayaibHbIC XUMUYECKUE MOHSTHUA.

Xumusi - BaxHash 00JacThb €CTECTBO3HAHUS M MPAKTUYECKOM JIEATENbHOCTH YeIOBEKa.
[Tpeamet xumuu. Ponb Xumuu B )ku3HU YesioBeka. Kpatkue cBeneHrst 00 HCTOpHHM BOSHUKHOBEHUS
Y pa3BUTHS XUMHUHM. XUMHS B CHCTEME HayK. Tena u BeniectBa. @U3HMYECKHE U XUMHYECKUE
CBOWCTBa BEIIECTB. ArperaTHble COCTOSIHUSI BemectB. [IoHSATHE O TEOPETUYECKUX U
SMIIMPUYECKUX METOJAax IO3HAHUS B €CTECTBEHHBIX Haykax. lIpencrtaBiieHMs O Hay4YHOM
MMO3HAHUH Ha YMIIUPUYECKOM ypOBHE: HAOJI0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIUPOBAHHUE,
BbIUKcieHue. [IpefcTaBiieHrs 0 HAyYHOM IMO3HAHUU HAa TEOPETHYECKOM YPOBHE: HAyYHBIE (DAKTHI,
npo0JjemMa, TUIIOTe3a, TEOPHs, 3aKOH.

SA3p1k xumun. ICTOYHUKY XUMUYECKOW HH(DOpMAIIHH.

[Tonsatne o Merogax pabOTHl ¢ XMMHUYECKMMHU BemniectBamMu. OOOpyHIOBaHHE IIKOIBHOM
XUMUYecKou aboparopu. [IpaBuia 6e3omacHoro oOpaiieHus ¢ BEIIECTBAMU U JTaOOPATOPHBIM
00opy/noBaHuEM.

UYucteie BemectBa U cMmecu. [lpupoansle cmecu: BO3AYyX, HNPUPOAHBINA Ta3, HedTb,
IIPUPOJHBIE BOABI, FOPHBIE NMOPOJALI U MUHepaibl. [IoHATHE O TOMOIEHHBIX M I'E€TEPOTEHHBIX
cmecsx. CriocoOsl pa3enienus cmecei. O4rcTKa BEIIecTs.

BeniecTBa 1 XuMmnueckue pCaKIuu. ATOMBI MOJICKYIJIBI. Xumuueckue 31aeMeHTEl. CUMBOJIBI
XUMHUYCCKUX 32JICMCHTOB. HpOCTI)IC M CIIOKHBIE BeIlecTBa. MeTalipl U HeMeTauibl. BemiecTsa
MOJICKYJIAPHOTO U HEMOJICKYIISIDHOT'O CTPOCHUS.

Xummueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH TTOCTOSIHCTBA
cocTaBa BelecTB. Onpe/eneHre BaJICHTHOCTH 3JIEMEHTOB 110 (opMysiaM OMHAPHBIX COETUHEHUIN
U coctaBieHre (GpopMysl OMHAPHBIX COCIMHEHHMH 10 BAaJCHTHOCTH 3JeMEHTOB. OTHOCHUTENNbHAS
aToMHas macca. OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XUMHYECKOTO JIEMEHTA
B coenquHeHuu. Haxoxaenue npocreiiieil popmysibl BEIIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

Konnuectso BemectBa. Moinbs. MosnsipHas macca. B3anMocBsi3b KOIMUYECTBa, MAaCChl M YUCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacuersl mo gpopmynamM XUMUYECKUX coeluHeHuil. MonspHas
Macca CMECH BelecTB. MoibpHasg 108 XUMUYECKOIO dJIEMEHTa B coeauHeHMH. HaxoxaeHue
npocTeiiien (opMyIibl BEIIeCTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

dusznueckue U XUMUYECKUE SIBJIICHUS. XHUMHUECKas peakiusi U €€ MPU3HAKU. Y CIIOBUSA
MPOTEKAHUS XUMUYECKUX PEaKIMi. 3aKOH COXPAHEHHS MACChl BEIIECTB. ATOMHO-MOJICKYJIsIpHast
teopus. Kusnp u gestenbHocth M.B. JIoMoHOCOBa. XuMuueckue ypaBHeHUs. THUIIBI XUMHUUECKUX
peakiuii  (COeNMHEHMSs, PAa3JOKEeHMs, 3aMmelleHus, oOMeHa). PacueTbl MO XWMHUYECKUM
YPaBHEHUSM.

OKCIEPUMEHTAIBHOE U3YUYECHHUE BEUIECTB U SIBJICHUN. 3HAKOMCTBO C XUMHUYECKOW MOCYAOH,
C paBUJIaMU paboTHI B TAOOPAaTOPHH U IpUEeMaMy 0OpalleHus ¢ 1a00paTOpHEIM 000PYI0BAaHHEM.
W3ydenue u onrcanue GU3NYECKUX CBOMCTB 00pa3lloB HEOPraHUUECKHUX BEIIECTB - METAIOB U
HemertaioB. HaOmonenue ¢usnueckux (miaBieHHe BOCKa, TastHUE JibJa, pacTHpaHHUE caxapa B
CTYIIKE, KUTICHHE M KOHJAEHCAIUs BOJbl) U XMMHUECKUX (TOpEeHHE CBEYH, MPOKaIMBaHUE MEIHOM
IIPOBOJIOKH, B3aUMOJIEHCTBUE COABI WIIM MEJIA C COJITHOM KHMCIOTOH) siBIeHUi. O3HaKOMJIEHHE C
oOpa3iamu BelecTB KoiaudecTBoM 1 Moinb. HaGmrogenue u onucaHue NMPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakiuil (pa3jokeHHe caxapa, B3aUMOJEHCTBHE CEpHOM KHUCIOTHI C XJIOPUIOM
Oapus, moiydeHue U pasioxkeHue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMoOJENCTBHE
xene3a ¢ pacrBopom conu Meau (II). Mzydenue crnoco6oB pasnenenHus cmeceidl (¢ MOMOILBIO



MarHuTa, GUIbTPOBaHME, BBIIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus), MPOBEACHUE OUUCTKU
noBapeHHoi conu. HaOmoneHne u onucaHue ONbITOB, WILTIOCTPUPYIOIIMX 3aKOH COXpPaHEHHUs
MAaccChl.

156.3.2. Baxueiiine npeacTaBUTEIM HEOPraHUYECKUX BEIIIECTB.

[IpeacraBnenuss o razax. Bosmyx - cmech raszoB. CoctaB Bo3ayxa. 3akoH ABOraapo.
Mousipabiii 00beM Ta30B. OTHOCHUTEIBHAS IUIOTHOCTH Tra3oB. OmpesieieHHe OTHOCHUTEIBHOU
MOJICKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA 1O HM3BECTHOW OTHOCHUTEIBHON IIJIOTHOCTH.
OOBeMHBIC OTHOIICHHS Ta30B MPHU XUMUYECKUX PEAKITUSIX.

Kucnopon - snemeHT M mpoctoe BemecTBo. HaxoxkneHue Kuciopona B IPHUPOJE,
buznyeckue U XMMHYECKHE CBOICTBA (peakuu ropeHust u okucienus). [lporeccol okucienus B
xuBor mpupoae. Oxcuasl. Ilpumenenue kuciaopoma. CrocoObl MOMYyYEHHS KHUCIOpOAa B
naboparopun W mnpombliiuieHHOCTU. [lonstue o karanmuzarope. KpyroBopor kuciopona B
npupoze. O30H - ajutoTpornHas MoAaudukanus kuciaopoaa. O30HOBBIN CIIOH, €ero 3HaUYCHHE IS
JKUBBIX OpraHu3MoB. Pa3pyiiienue 030HOBOTO CIos.

TermoBoit 3ddekr xuMHuyecKol peakunu, TEPMOXMMHUYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMHUUECKHE peakuuu. Tomnuo. Mcnonp3oBaHue yrias M MeTaHa B KayeCTBE TOILIMBA.
3arpsizHenue Bosnyxa. [lonsarue o mapaukoBoM 3¢ dekre.

Bomopon - aneMeHT 1 pocToe BemiecTBO. HaxoxaeHue Bogopoaa B mpupoe, Gu3nuecKue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moiyueHus. [loHATHE O KHCIOTax M COJIAX.
Hcnonw3oBanue BOAOPO/Ia B KAUECTBE TOIIHBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona kak pactBopurens. PactBopel. Hacsimennsie u
HEHACBILLICHHbIE pPAacTBOpBL. PacTBopuMocTh BemiecTB B Boje. DakTopbl, BIMSIOMKME HA
pPacTBOPUMOCTh TBEPIBIX M Tra3000pa3HbIX BemecTB. CrocoObl BBIPaKEHUS KOHIICHTPAITUH
pPacTBOPOB: MaccoBasi 10JIsl pAaCTBOPEHHOI'O BELECTBA, MOJIIpHAsk KOHLIEHTpalus. Poib pacTBopoB
B IIPUPOJIE U B )KM3HH YEJIOBEKA.

Xumnueckue coicTBa BoOJAbl. IloHsTHe 00 ocHoBaHusx. IloHATme 00 HMHIUKATOpax.
KpyroBopot Bojibl B mpupo/e. 3arpsi3HeHNE TPUPOIHBIX BOJ. OXpaHa ¥ OYMCTKA IPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Kiaccudukanus OKCHIIOB:
conmeoOpa3yromue  (OCHOBHbIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U  HecojeoOpa3yrollue.
MexyHaponHass HOMEHKJIaTypa OKCHIOB. TpHBHalbHbIE Ha3BaHMs OKcuaoB. dusmueckue u
XapaKkTepHbIE XWMUUYECKHE CBOMCTBA OKCHIOB (B3aUMOJEHCTBUE C BOJIOM, C KHUCIOTaMH M
OCHOBaHHUSMHU, C APYTUMH okcuaamu). Ilonydyenue okcumos.

[TonsiTe O rUIpoOKCHAAX - OCHOBAHMSAX M KHUCIOPOJCOAEpkKAIIUX KHUCIOTax. KHCIOTHL
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa M TpUBHAIbHBIC Ha3BaHUS KHUCIOT.
®uznyeckue M XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJEWCTBHE C METaUIaMM, C OKCHJIaMU
METaJIOB, OCHOBaHUAMM U coyiiMH). Psig aktuBHoctu metaimoB H.H. bekeroma. Ilomyuenue
KucaoT. KucinoTel B mpupoie, MPUMEHEHUE BaXKHEUIIIUX KUCIIOT.

OcHoBanus. Kraccudukanus OCHOBaHMN: WIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
MexnyHapoaHasi HOMEHKJIATypa OCHOBaHUW. TpuBHalbHbIE Ha3BaHWs OCHOBaHUU. Illemoun, ux
CBOICTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCHUIAMH, KHUCIOTaMH U COJSIMH) U CIOCOOBI
nosydeHusi. HepacTBopuMmbIe OCHOBaHMs, MX CBOWCTBA (B3aMMOJCWUCTBHE C KHCIOTaMH) U
crocoObl monydeHus. AmdorepHocTh. [loHsATHEe 00 amdOTepHBIX THAPOKCHAAX (HA MpUMeEpe
TUAPOKCHUIOB IIMHKA U aFOMHUHUS): XUMHUYECKHUE CBOWCTBA (B3aMMOJIEHCTBHE C KHUCIOTaAaMH U
1IeJI04aMu) U MOJTy4YeHHUE.



Comnu (cpenHue, KHUCIble, OCHOBHBIE, ABOMHBIE). MeXyHapoIHas HOMEHKJIATypa COJEH.
TpuBnanbHble Ha3BaHUs coyieil. PDU3NYECKHUE U XapaKTepHbIE XUMUYECKHE CBOMCTBA HA TPUMEPE
cpennux coneit. [lonyyenue cosen.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.
DKCIepUMEHTAIBHOE U3yUEHHUE BELLECTB U SIBICHUMN:

KOJIMYECTBEHHOE ONPEIEIICHNE COAEPKaHUA KACIOPOJa B BO3AYXCE;
HoJy4eHue, coOupaHue, paclio3HaBaHUE U U3yUCHHUE CBOMCTB KHCIOPO/a;

HaOIto/IeHue B3aUMOJICHCTBUSL BEIIECTB C KHCIOPOJAOM M YCIOBHI BO3HMKHOBEHUS U
MpEKpaIICHUs] TOPEHUS;

O3HaKOMIJIEHHE C 00pa3llaMyu OKCUIOB U OMHCAaHUE UX CBOICTB;

MOJIy4eHue, COOMpanue, paclio3HaBaHUE U U3YUCHHE CBOMCTB BOIOpOAa (TOPEHHE);
B3anMo/ieiicTBue Bogopoaa ¢ okcuaom meau (11);

HCCJICIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEUIECTB C Pa3IMYHON paCTBOPUMOCTHIO;
MIPUTOTOBIICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM 0JIel paCTBOPEHHOTO BEIIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OIPENEICHHOM MOJSPHOM KOHLEHTpAalUed pacTBOPEHHOIO
BEILIECTBA,

B3alMO/ICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);
OIpeJIeJIEHUE PacCTBOPOB KUCIIOT U IL€JI0YEel C TOMOILBIO HHAWKATOPOB;
uccliieloBaHre 00pa3l0B HEOPraHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

u3yueHue B3aumojeictBus okcuna meau (II) ¢ pacTBOpoM cepHON KHCIOTHI, KHCIOT C
METaJUIAMH, PEAaKIINi HENTpaIu3aluy;

MOJTyYCHHUE HEPACTBOPUMBIX OCHOBAHHMIA, BRITECHEHUE OJTHOTO METaJlIa APYTUM U3 pacTBOpa
COJIH;

B3aHMOJICHCTBHE THUAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U Iuenoqeﬁ;

pelieHne SKCIEePUMEHTANBHBIX 3amady 1Mo Teme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coequHeHnn".

156.3.3. Ilepuonuueckuii 3akoH u Ilepuoguueckas cucreMa XUMUYECKUX 3aeMeHToB J[. 1.
MenneneeBa. CtpoeHue aToMoB. XHUMHYEcCKass CBs3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peaxIuu.

IlepBble MONBITKM KJIACCU(PUKAIMKM XUMHYECKHX 3yeMeHTOB. I[loHaTHe o rpynmax
(ceMelicTBax) CXOAHBIX 2JIEMEHTOB: ILEJIOYHBIX U IIEIOYHO3EMEIbHBIX MeTalljaX, rajoreHax,
UHEpPTHBIX (OJAropoJIHBIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyloT aM@oTepHbIe OKCHIBl U
TUIPOKCHUIBI.

Hepnonnqecxnﬁ 3aKOH. OTKpBITI/Ie HCpI/IO,I[I/I‘-ICCI(OFO 3aKOHa. HCpI/IO,Z[I/I‘-ICCKaH cucreMma



xumuyeckux snementoB J[.M. MenneneeBa. KopoTkonepuoaHas u ATMHHONEPHOAHAS (HOPMBI
tabnuiel "Tlepuonnueckas cucrema xumudeckux snemeHToB .M. Menneneesa". Ilepuoasr u
rpyninsl (A- u b-rpymnmnsr).

Ctpoenne atromoB. CocTaB aroMHbIX snep. M3oromnbl. PagnoakTUBHOCTb. DJIEKTPOHBI.
DJeKTpoHHAs OpOUTalb. DHEPreTUYCCKHEe YPOBHU M IIOJYPOBHH aToMma: s-, P-, d-opOutaiu.
DJNIeKTPOHHBIE KOH(PUTYpalud M 3JIEKTpOHHO-Tpaduueckre (GopMysbl aTomMoB. DU3HMYECKUN
CMBICJI TIOPSIIKOBOTO HOMEpa, HOMEpa MEepHoJia U TpyIIibl 3jieMeHTa. CTpoeHue 3JIEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux dnemeHToB Ilepmomnueckoit cucremsr J[.U.
MenneneeBa: pacnpefesieHue 3JIEKTPOHOB IO JIHEPreTUYECKUM YPOBHSM, TMOJIYPOBHSIM U
opOutansam. @uznueckuii cMpica [leproauyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XMMUUYECKHUX 3JIEMEHTOB, METAJNIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB 10 TpynmaM U neprojaM. M3sMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B IMEPUOAAX W Tpynmnax. XapaKTepPUCTUKA XUMHUYECKOTO
3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoit cucreme .M. Menaeneena.

3nauenue [lepuonnueckoro 3akona u [lepuoandeckoil CUCTEMBI XUMHUYECKUX AJIIEMEHTOB
JUI pa3BUTHS HAyKU U npakTuku. .M. Menaenees - ydeHbli U rpaxk1aHUH.

DONEeKTPOOTPULATEIBHOCTh ~ XUMUYECKMX  AJIEMEHTOB. XHMHUYECKas CBs3b.  Buubl
XUMHUYECKON CBSI3U: KOBAJICHTHAs IOJSAPHAs CBA3b, KOBAJICHTHAs HEMOJSIPHAs CBS3b, MOHHAsS
cBsA3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON U MOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE
(dopmybl BemiecTB. KaTHOHBI U aHHOHBI.

Kpucrannuueckue u amop@Hble BellecTBA. THUIBI KPUCTAIIMYECKUX PELIETOK: MOHHas,
aTOMHas1, MOJIEKYJIIpDHAs U UX XapaKTEPUCTUKHU.

Crenens oxucienus. OmpeneicHUe CTENEHEH OKUCIICHHUS aTOMOB B OHMHApHBIX
coequHeHUsIX. OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIporecchl OKUCHCHHS U
BoCCTaHOBJCHHs. OKHCIUTENM W BoccTaHOBUTENH. COCTaBICHHE YPaBHEHHWH IPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINIl U pacCTaHOBKA B HUX KOA((UIIMEHTOB METOJIOM
AJIEKTPOHHOTO OanaHca.

9KCHepI/IMCHTaJ'H>HOC N3YUYCHHUEC BCUICCTB U SIBIICHUIA:
O3HAaKOMJICHHUE C 06pa3uaM1/1 MCTAIJIOB U HEMECTAJIJIOB,

MOJIETTMPOBAHUE CTPOECHMSI MOJIEKYJ IIPH TMOMOIIM PUCYHKOB, MOJEIEHN, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYyII;

IIPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOLIMX IPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakliuy pa3ioKeHNs, COETUHEHUS).

156.3.4. MexnpeaMeTHbIE CBSI3H.

Peanusanus MeXIpeaMETHBIX CBS3€M NPH U3YYEHUH XMMHUHU B 8 KIJIacCe OCYIECTBIISIETCS
yepe3 UCMOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX MOHATUN, TaK U OHATHH, IPUHATHIX B
OTZIENIbHBIX €CTECTBEHHBIX HAyKaX.

OOmue ecTecTBEHHO-HAYYHBbIC MOHATHS: sBIeHUE (TIpoIlecc), HAyYHBIA (akT, THIOTE3a,
TEOpHsi, 3aKOH, aHAJIN3, CHHTE3, KiIaccuuKamms, IepuoIuIHOCTh, HAOII0IeHNEe, IKCTICPUMEHT,
MOJIEIIUPOBAHUE, UBMEPEHUE, MOJEIIb.



@dusuka: SBICHHUS TPUPOIBLI, (PUINYECKUE SBICHUS, BELIECTBO, TeJO, (QU3NIECKUE
BEJIMYMHBI, €IUHUIBI HW3MEpeHHus, 00bEeM, Macca, arperatHble COCTOSHMS BEILECTBA, aToM,
AJIEKTPOH, MTPOTOH, HEUTPOH, HOH, MOJIEKyJa, CTPOCHHE TIa30B, >XUAKOCTEH M TBEPIBIX
(KpHUCTaJNIMYECKUX ) TEJI, DIEKTPUUECKHH 3aps]l, KOTUYECTBO TEIIOTHI.

Bbuonorus: 6uocdepa, porocunTes, mpoueccsl 0OMEHa BEIIECTB.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPObI, [TOJIE3HBIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

TexHoorus: TCXHOC(l)Cpa, IIpoOu3BOJACTBO, XHUMHUYCCKUEC TCXHOJIOI'NH, CBIPBC,
KOHCTPYKIIMOHHBIC MaTCPpUAJIbI.

156.4. CopepxxaHme oby4yeHunsa B 9 Knacce.
156.4.1. BeuiecTBo ¥ XMMUYECKasi pEaKI[us.

[ToBTOpEeHME U yrayOneHre 3HaHuH OCHOBHBIX Pa3/ieoB Kypca 8 kinacca. CTpoeHUe aTOMOB.
CBolicTBa aTOMOB XUMHYECKMX DJJIEMEHTOB, MX KOJMYECTBCHHBIE M KayeCTBCHHbIE
XapaKTEPUCTUKH (paguyc, AIEKTPOOTPULATENBHOCT, SHEPIUst MOHM3ALINHN).
[TocnenoBaTenbHOCTh 3aMONHEHUS OJCKTPOHHBIX OpOUTallell aTOMOB MajblX MEPUOOB.
OcoOeHHOCTH  3alOJHEHMsI  BJCKTPOHHBIX  OpOUTamell  aToMOB  OOJBIIMX  IEPUOOB.
[lepnonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB B CBETE IPEICTABICHUN O CTPOECHUHU aTOMA.
CremneHb OKUCIEHMSI U BaJIeHTHOCTb. [IpencraBieHne o nepuoandeckoil 3aBUCUMOCTH CBOWCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPUILIATENBHOCTh,  OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOIICTBA OKCHUJIOB U THAPOKCUIOB) OT CTPOCHUS aToMa.

Crtpoenue BemiecTBa. BemectBa B TBepJOM, KUIKOM U ra3000pasHOM COCTOSSHUH. Bujabl
XUMHUYECKOW CBSI3W: MOHHAs, KOBAJCHTHAs (HEMOJSIpHAsS, IMOJISIpHAs); OOMEHHBIH W JIOHOPHO-
AKILIETITOPHBIM MeXaHU3M 00pa30BaHUS KOBAJICHTHON CBSI3H.

MexMoeKyIapHbIe B3aUMOCHCTBUSA (BOJIOPOIHAS CBsI3b, CHIIbl BaH-nep-Baanbca). Tumbt
KPUCTAJIMYECKHUX PEIIETOK - AaTOMHAsl, MOHHAS, METaJUTMUeCKas, MOJIEKYIIsIpHas - 1 0COOEHHOCTH
WX CTPOCHHS. 3aBHUCHMMOCTb CBOMCTB BEIIECTBAa OT THIIA KPUCTAUIMUECKOW PEIIETKH U BUJA
XAMHUYECKOU CBS3H.

OcHOBHbIE 3aKOHOMEPHOCTH IMpPOTEKAaHHUd XuMuyeckux peakiuil. Kiaccuduxamms
XUMHUYECKHUX PEaKIMii MO pa3INdHbIM MpU3HaKaM (TI0 YHCIY U COCTaBY yYaCTBYIOIIUX B peaKIIUU
BEII[ECTB, M0 TEIIIOBOMY 3P (HEKTY, M0 U3BMEHEHHIO CTETICHEH OKHCIICHUSI XUMUYECKUX DJIEMEHTOB,
Mo OoOpaTUMOCTH, TO YYACTHIO KaTaau3aropa, MO arperaTHOMy COCTOSHHUIO PpPearupyromnx
BEIIECTB).

DOneMEeHThl XUMUYECKOW TEPMOJMHAMUKH. JHEPreTMKa XMMHMUYECKHUX peakuui. TernoBoin
3p(deKT XUMHUECKON peakuuu. OK30- U DSHIAOTEPMHUECKHE PEAKIMH, TEPMOXMUMHUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cineacTBus. BelunciieHus 10 TEPMOXUMHYECKUM YPABHEHUSIM.

[lonsATHE O CKOPOCTH XMMHMYECKOW peaknuH. 3aKOoH JeHCTByrommx Macc. DakTopsl,
BIIMSIOUIME HAa CKOPOCTb XMMHUYECKOW peakiuu. DHeprus aktuBauuu. lloHarue o karamuse.
®epmeHThl. UTHrHOUTOpHI.

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. [IoHsITHe 0 XUMHYECKOM
paBHoBecuu, npuHun Jle [latense. YcnoBusa cMeleHnss XUuMAYECKOTO paBHOBeCHS. DaKTOPBHI,
BIIMSIIOIIME HA COCTOSIHME XHUMHMYECKOrOo paBHOBecUdA. IIporHo3npoBaHue BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSIX Ha OCHOBE IMPEACTABICHUI 00



HN3YUCHHBIX 3JICMCHTAX XUMHUYECKON KUHETUKH U TCPMOANHAMHUKHU.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU. OKHCITUTENIbHO-BOCCTAHOBUTELHBIC
CBOMCTBAa XUMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU OKUCJICHUs. BayKHbIe OKUCIUTENN U
BoccraHoBuTenu. Ilepmanranar kamusi  (xapakrtepuctuka). CocraBieHue  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN C UCIIOJIb30BAHUEM METO0/1a AJIEKTPOHHOIO OanaHca.

DneKkTponuTHYecKass Jucconuanus. XHMHYECKHME peakuuu B pacTtBopax. Teopus
AIIEKTPOIUTUYECKOH uccormanuu. PactBopenue kak Gu3nKo-xumuueckuil mpouecc. [lonsrue o
TUAPATAX U KPUCTAILIOTUIpATaX. DIEKTPOJIUTHI U HEANEKTPOIUThl. KaTnoHsl, aHMOHbI. MexaHu3m
JUICCOIIMALIMU  BELIECTB C pa3IMYHBIM BHJOM XHMMUYECKOH cBs3u. CunbHble U cialble
31eKTposiuThl. CTENeHb IUCCOIMAaly, KOHCTaHTa Auccouuanuu. M loHHoe nmpousBeaeHrne BOJBI.
Bonoponusiit nokazarens. UHIUKaTOpBl. DIEKTPOIUTHYECKAS TUCCOLMALIAS KUCTIOT, OCHOBAaHUM
U COJIEH.

Peaknum uoHHOTO OOMeEHa. YCIIOBUS TNPOTEKAaHUS peaKUuil HMOHHOTO OOMeEHa.
MounexyispHele, IOJHBIE M COKpAIllEHHbIE MOHHBIE ypaBHEHHs peakuui. CBONCTBa KHCIOT,
OCHOBaHMH M COJE€M B CBETE€ MPEACTABICHUN 00 DIIEKTPOJIUTUYECKONH JHMCCOLMALIUU.
KavecTBeHHbIE peakIui Ha HOHBI.

I'mpponus conei. MoHHblE ypaBHEHMS THIPOJIM3a COJIEM. XapakTep Cpelbl B BOJHBIX
pacTBopax coleil.

OKCIIEpUMEHTAJIbHOE HW3YYEHHUE BEIIECTB M SBJICHUI: O3HAKOMJIEHHE C MOJEISIMHU
KPUCTANIMYECKUX PELIETOK HEOPraHMYEeCKHX BEIIECTB - METAJIOB U HEMeTauloB (rpaduta u
ayMasa), CJI0XKHBIX BEILECTB (XJI0pUAa HATPUs);

UCCIIeJOBaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaklUU OT BO3JICHCTBUS Pa3UYHBIX
(bakTopoB;

OIIBITBI, HJUTFOCTPUPYIOIIHC 06paTI/IMOCTB XUMHUYCCKUX peaKHHfI;

HCCIIEIOBAHUE DIIEKTPONPOBOAHOCTH PACTBOPOB, MPOILIECCa TUCCOLMALIUH KUCIIOT, IIET0Yei
U COJIEH;

MIPOBEJICHHUE OIBITOB, WITIOCTPUPYIOIIUX MPU3HAKU NPOTEKAHUS peaKlMii HOHHOrOo 0OMeHa
(oOpa3oBaHue Ocajika, BbIJIE/IEHUE ra3a, 00pa3oBaHUE BObI);

MIPUMEHEHNUE UHANKATOPOB (JJaKMyca, METHIIOpaHXa U GeHondTanenHa) st onpeaeieHus
XapakTepa cpefibl B pacTBOpax KHUCIOT, OCHOBAHUH U COJIEH;

IMPOBCACHUC OIIBITOB, WIUIIOCTPUPYIOIIUX IIPHUMEPBI OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKquI (ropeHHe, pCaKknun pa3jaoXKCHUAA, COG,I[I/IHCHI/ISI);

pacrno3sHaBaHUEC HECOPTaHNUYCCKUX BEIICCTB C MOMOMIIbI0O KAYCCTBCHHBIX peaKquI Ha MOHBI,

pelieHne SKCHEPUMEHTAIbHBIX 3aad 1o TemaMm: "OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu", "I'naponus coneit”, "OnexkTponuTHyecKas Aucconranus'.

156.4.2. HemeTamisl 1 UX COEAUHEHHUS.

OO6mrast xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB XHWMHUYECKHX
DIIEMEHTOB, MPOCTBIX BEIIECTB, aIOTpomnus. OKUCIUTETHLHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HeMeTa/10B. CpaBHUTEIbHAS XapaKTePUCTHKA COSAMHCHUI HEMETAIIIIOB.



OOmast xapakTepucThka TranoreHoB. OCOOCHHOCTHM CTPOCHHMS AaTOMOB, XapaKTEpHbIC
creneHu okucieHusa. CTpoeHHe W (U3NYECKHE CBOWCTBA IMPOCTBIX BEIECTB - TaJOTEHOB.
XHMHYECKUE CBOMCTBA HAa IPUMEPE XJIOpa (B3aUMOIEHCTBUE C METAJUIAMM, HEMETAJUIAMHU, BOJIOM,
menoyamu). Xsoposopopoa. ConsiHas  KMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JIelcTBrE XJI0pa U XJIOPOBOAOPOAa HA OPraHU3M 4eloBeKa. Bayknenme Xaopuabl
U X HaxoxJaeHue B npupoje. [lonsaTue o kucaoponconepKamux KUCIOTax XJI0pa U UX COJSX.

VVIA-rpynmnel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapakTepHbIE CTEIEHH OKHCICHUS.
Crpoenre u (u3nuecKue CBOMCTBA MPOCTBHIX BELIECTB - KHCIOPOJAa U CEpbl. AJUIOTPOIIHBIE
MOIUGHUKAIIMM KUCIOpOoAa M cepbl. XWUMHYECKHE CBOMCTBA cepbl (B3aHMMOJACUCTBHE C
HEMeTalllaMM, METaJUlaMH, KOHLEHTPUPOBAaHHBIMM Qa30THOM M  CEpPHOM  KHCIOTaMH).
CepoBomopon, cTpoeHue, (u3MUECKHE W  XUMHYECKHE CBOWCTBA  (KMUCIOTHBIE U
BOCCTaHOBUTEINIbHBIE CBOWCTBA). OKCHABI Cepbl Kak IPEACTAaBUTENN KHUCIOTHBIX OKCHIOB.
Cepnucras kuciora u ee conu. CepHast KUCIIOTa, PU3NUECKUE U XUMHUECKUE CBOMCTBA (00miume
Kak IIpeJCTaBUTeNIs Kiacca KUCIOT U cnenuduueckue). Coiau cepHOM KUCIOTH. XHUMHUYECKUE
peaKkiuy, JIeKAIlUe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a IIOJIyYEHUS CEPHOW KHCIIOTHI.
[IpencraBiaeHus 0 XUMUYECKOM NPOU3BOJCTBE U CBA3AHHBIX ¢ HUM npodeccusx. Ilpumenenne
cepHOW KHCIOTH U cynbdartoB. KadecTBeHHBIE peakiuu Ha CylIbQHT-, CynbPuI- U Cyabdar-
aHuoHbl. HaxoxneHnue ceppl UM e€e coeAMHEHMH B mnpupoae. XHUMHUYECKOE 3arps3HEHue
OKpYXKarolllel cpe/ibl COETUHEHUSMU Cepbl (KUCIOTHBIE J0XK/IU, 3arpsiI3HEHUE BO3/yXa), CIOCOObI
€ro NnperoTBpalleHusl.

OOmast xapakTepucTHKa d>JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHN OKUCIICHHUS.

A30T, pacnpocTpaHeHue B IHpupoae, (U3MUECKHME U  XHUMHUYECKHME CBOMCTBA
(B3aMMOJIEHCTBIE C MeTallaMH, BOZOPOAOM, KuciopoaoMm). KpyroBopor azora B mpupoje.
AMMHaK, ero (pu3nuecKue u XUMHUYECKUE CBOMCTBA (OKUCIICHHE, OCHOBHBIC CBOWCTBA BOJHOTO
pacTBopa), IPUMEHEHUE U IOJIy4YE€HHE B JIAOOPATOPUU U NpOMBILUIEHHOCTH. MoH aMMoHus,
JIOHOPHO-aKLENTOPHBIA MeXaHu3M ero obOpasoBaHus. Coiau aMMOHUS, UX (U3MUECKHE U
XMMHUYECKHE CBOMCTBa (pa3ioKeHWe M B3aMMOJEHCTBHE CO LIeJIoYaMM), TNPUMEHEHHE.
KauectBennas peaxius Ha nousl ammonust. Oxcunst azota (I, 11, I, IV, V). Azotucras kucnora.
A30THasg KHCIOTa, €€ IMoJydeHue, (U3MYeCKUe W XHMHUYECKHe CBoicTBa (oOuue Kak
IpEJICTaBUTEN Kilacca KHUCIOT M creuuduueckue), npuMeHeHue. XHMHUYECKHE peakiuH,
JIeKalIue B OCHOBE IOJIyYEHUS a30THOM KMCIOTHI B NMPOMBIIUIEHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHbBIE peaKIi Ha HUTPAT- U HUTPUT-aHUOHBI. XUMHUECKOE 3arpsi3HEHNE OKpPYKaroIen
Cpezbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHNE BO3/lyXa, TOYBbI U BOJJOEMOB).

docdop, autorpornubie Moaudukanuu Gocdopa (Oensiit u kpacHsiid hochop), puznueckne
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHCTBME C MeTaUlaMH, KHCJIOPOAOM, TaJloTeHaMH,
KOHILEHTPUPOBAHHBIMH a30THOM U cepHO kuciaoramu). Oxcunbl Gochopa (111, V), dochopnas
KUCIIO0Ta, (PU3NYecKre U XUMUYECKHUEe CBOWCTBA, nosyueHre. KauectBeHHas peakius Ha ocdar-
nonsl. [Ipeacrasnenus o ranorenugax gocdopa (I, V).

[TonaTHe 0 MUHEpATBHBIX YIOOpeHUsIX. A30THBIE, (POCPOpHBIE, KOMIUIEKCHBIE yI00pEHUS.
XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIel Cpe/ibl COeIMHEHUsIMU a30Ta u docdopa.

OOmast xapaktepuctuka si1eMeHToB IVA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, annorponHsle MoguduKanuu (rpadut, anmas, ¢pysuiepeH, rpadeH, HaHOTPYOKH),
¢u3nveckne W XMMHUYECKHE CBOWCTBAa MPOCTHIX BEMIECTB (B3aMMOJNICHCTBHE C MeETaJUIaMH,
HEMeTalJIJaMH, KOHLIEHTPUPOBAaHHBIMM a30THOW M cepHOU kucioTramu). [TonsTue 06 agcopoumu.



Kpyrosopot yraepona B npupone. OKCuabl yriepoaa, ux Gu3ndeckue 1 XMMUYeCKUe CBOMCTBa,
JeiiCTBHE Ha >KMBbIE OpPraHM3MBl, MOJYYEHHE M MPUMEHEHHE. ODKOJIOTUYECKHE MPOoOIeMbl
atMocdepsl, cBsi3aHHbIE ¢ okcuioM yraepoaa (IV). YroneHas Kuciaora u ee coyid, uX GU3NIecKue
U XMMHYECKHE CBOMCTBA, IoJyueHue u npuMmenenue. Kapoonatsl, ruipokapOOHaThl, UX CBOWCTBA.
KavecTBennas peakunus Ha kapOoHaT-HOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEAMHEHHUAX YIiepoja:
yIJI€BOAOPOABI (MeTaH, 3TaH, STWIEH, AaleTUJIEeH), 3TAaHOJ, IJIMLEPUH, YKCYCHass KHCJIOTa.
[TpupoaHble HMCTOYHHMKH YIJIEBOAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HEPThb), MPOIYKTHl HX
nepepadoTKU, MX poib B OBITY M NPOMBINUIEHHOCTH. [loHSATHE O OMOJOTrMYEcKH Ba)KHBIX
OpraHMYECKUX BEILECTBAX - XKUPaAX, OEJIKaxX, YIIeBOaxX - U UX POJIM B )KU3HU YenoBeka. EnuHcTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COCIUHECHUM.

Kpemuuii, ero ¢usuyeckne U XUMHYECKHE CBOWCTBA (B3aUMOJICHCTBUE C METaJUIaMU,
KHCIJIOPOJIOM, YTIIEPOJIOM, TajoreHaMHu), MOJIydeHrue U MpuMeHeHue. Poiab kpeMHus B pupoze u
texuuke. Okcua kpemuus (IV), kpeMHHEBass KUCIOTa, CUIIUKATHL: (DU3UYECKUE M XUMUUYECKHE
CBOICTBa, MOJyuYEeHUE U MIPUMEHEHHE B OBITY M MPOMBIILICHHOCTH. BakHelme cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJIO, LIEMEHT, OeToH, xeie300eToH. IIpobnembl OGe3omacHoOro
UCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B TIOBCEJHEBHON KU3HH.

Bop. Ocobennoctu crpoenus aroma. OOIKe MPEICTaBICHAS O GU3HYSCKUX U XUMUICCKIX
cBoucTBax. bopHas kucnora.

DKCIepUMEHTAIbHOE U3yUEHHE BELLIECTB U SIBJICHUMN:
O3HaKOMIJIEHHE C 00pa3laMy MPUPOJAHBIX XJIOPUIOB (TaIOTeHUIOB);

MIPOBEJICHUE OTBITOB, OTPAKAOIINX (PU3NICCKHEC U XUMUICCKUE CBOHCTBA TAJIOTCHOB U UX
COCJIMHECHM;

W3y4YEHHUE CBOWCTB COJISTHOM KHCIIOTHI;

MMPOBCACHUC KAaUYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpuna-, 6pOMI/II[' n MO J-UOHBI U Ha6J'IIOI[eHI/IC
IMPU3HAKOB UX MMPOTCKAHU,

O3HAKOMJICHHUEC C 06pa3LIaMI/I CCPBI U €€ IPUPOAHBIX COGHHHCHHﬁ;

HaOmroieHne nporecca oOyriIMBaHUs caxapa Mo AeHCTBHEM KOHLIEHTPHUPOBAHHON CEpHOI
KHCIIOTHI;

M3Y4EHHE XMMHUECKUX CBOMCTB pa30aBI€HHON CEpHOU KUCIIOTHI;

IIPOBE/ICHUE KAueCTBEHHBIX peakiuil Ha cynbpua-, cyinbPur- U cynb(paT-uoHbl U
Ha0JII0/IeHUE MPU3HAKOB UX NMPOTEKAHMUS;

O3HAKOMJIEHHUE C (PU3NYECKUMHU CBOWCTBAMHM a30Ta, pochopa 1 X COeTUHEHUH, 0Opa3amMmu
a30THBIX U (pochOpHBIX y10OpeHUil;

MoJIydeHue, COOupanue, paco3HaBaHUe W U3y4yeHHEe CBOMCTB aMMHaKa, U3y4eHHEe CBONCTB
CoJIeii aMMOHUS;

MMPOBCACHUC KAYCCTBCHHBIX peaKL[I/Iﬁ Ha MOH aMMOHMUS, HUTPHUT-, HUTPAT- U (I)OC(I)B.T-I/IOHBI u
HN3YUCHUEC MTPHU3HAKOB UX IMPOTCKAHUA,



M3y4YEHUE B3aUMOJCHCTBUSA KOHLCHTPUPOBAHHOM Aa30THOM KHUCIIOTBI C MEAbIO, CBOWCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

O3HAKOMJICHHE C MOJIETISIMU KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura u ¢ysiepeHa, ¢
MPOLECCOM aACcOpOLMK PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM VIJEM U YCTPOWCTBOM
MIPOTUBOTA3a;

IIOJIYUCHHE, CO6I/IpaHI/IC, paciio3HaBaHuE U U3YUCHUC CBOMCTB YIJIEKUCIIOro rasa,

IMPOBCACHUC KAYCCTBCHHBIX peaKLII/If/'I Ha Kap6OHaT- N CUJIMKAT-UOHBI 1 U3YYCHUC ITPHU3HAKOB
HX IIPOTCKAHUA,

M3yueHHe B3aMMHBIX MPEBPAIICHNI KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJICHUC C o6pa3uaMH IMPUPOJHBIX Kap6OHaTOB U CHJIHKATOB, C HpOHYKHHCﬁ
CHJIMKATHOU MMPOMBIIIIJICHHOCTH,

pellleHre KCIIepUMEHTAIBHBIX 3a/1a4 110 TeMe "BakHelne HeMeTaJlIbl M UX COeIuHeHus" .
156.4.3. Metaiuibl U UX COEIUHEHMS.

O6mue cBoiicTBa MeTauioB. OO0IIast XapaKTePUCTHKA XUMUYECKUX 2JIEMEHTOB - METaJJIOB
Ha OCHOBaHMM HUX TNoOJIOXKeHHS B lleprnonnyeckod cucTteMe XuUMHU4YeCKux 3iemeHToB J[.H.
MenneneeBa u crpoeHusi atomoB. Mertamisl A- u b-rpynmn. CTpoeHue mpocThIX BEUIECTB -
MeTauioB. MeTayndeckas CBsi3b U METaJUIMYECKas KPUCTAIMYECKasl pemieTka (MpUMHUTHBHAS
KyOuueckas, OOBEMHO-IICHTPUPOBAaHHAs KyOudeckas, TIpaHEICHTPUPOBaHHAsA KyOudeckas,
reKcaroHaJibHasi IUJIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (DU3WYECKUX CBOWCTB METAUIOB OT
CTPOEHHS KPUCTAIUIOB. DIEKTPOXUMHUYECKHUM psil HANpshKeHU MeTauioB. O0mue XuMHIecKue
cBoiicTBa MeTauioB. OOmue CcrnocoObl MOMYYEHUS METALIOB, METAJUTYpPrusi. JIEKTPOJIU3
pacIuiaBoB U pacCTBOPOB COJIEH Kak OJIMH U3 cIOcO00B MostyueHus MetasuioB. [Torstue o koppo3uu
METaJIJIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI MX OT KOppo3uu. CIuiaBbl (CTallb, YyT'YH, TIOPATIOMUHUM,
Oponza). [I[pumeHeHe METaIOB U CIIJIAaBOB B OBITY U MPOMBIIIUIEHHOCTH.

156.4.3.1. Metannsl A-rpymnil.

H_[eJ'IO‘IHBIe MCETAaJJIbI: ITOJIOKCHUC B Hepnonﬂqecxoﬁ CUCTEMEC XUMHNUYCCKHX JJICMCHTOB I[I/I
MeHneneeBa, CTPOCHUC HX AaTOMOB, HAXOXIACHUC B IPHUPOIC. dusnyuecknue M XUMHYCCKHE
CBOMCTBaA (Ha IIpUMEPE HATPpUA U KaJ'II/IH), IMOJIy4YCHHE. OKCI/II[LI U TUAPOKCUIBI HATPUA U KaJIHA.
HpI/IMeHCHI/Ie IICJIOYHBIX METAIJIOB M UX COCHHHCHHﬁ. buomornaeckas POJIb HATpHA U KaJius.

[I{eroyHO3EMENBHBIE METAJIBI MArHUK U KaJIbLIMI: TTOJI0)KEeHHE B [leproauueckoit cucreme
xumudeckux snemeHToB J[.JMI. MeHneneeBa, CTpoOeHHME KX aTOMOB, HAXOXKJECHHE B MPHUPOJE.
Pu3nyecknue 1 XMMAYECKUE CBOWCTBA MArHKUA M KaJblus. BaxxHelne COeIMHEHUs KalbLus U
MarHusi (OKCHJ, THAPOKCHU]I, COJIHM), CBOMCTBA, MpuMeHeHue. JKecTKoCTh BOJBI M CIIOCOOBI €e
ycTpanenusi. KpyroBopoT Kanblivs B IPUPO/IE.

AmomuHuil: mnonoxkeHune B Ilepumonnueckoln cucreme Xxumuyeckux dnemeHtoB .M.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJAECHUE B Ipupoae. Pusnyeckue U XMMUYECKUE CBOMCTBA
amoMuHus. AMpOTepHbIe CBOWCTBA OKCH/IA U THAPOKCUAA altoMUHMS. [IpuMeHnenue antoMuHus
U €ro CILJIaBOB.

156.4.3.2. Meramnsl b-rpyni.

OOmast xapakTepucTHka MeTauloB b-rpynm (MOOOYHBIX MOATPYMI): TOJO0XKEHUE B



[Tepuonuueckoit cucreme xummuueckux snementoB .M. MenzaeneeBa, 0COOCHHOCTH CTPOCHUS
aToMOB. SIBreHre "mpoBasia" JIEKTpPOHA HA MPUMEPE CTPOSHUS aTOMOB Xpoma, MEJIH, cepedpa.
Banentnsie cocTtosiHEsT aTOMOB d-3JI€MEHTOB, CTENEHHM OKHCICHUS aTOMOB B COCIMHEHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJOB U TMIPOKCHUIOB METAIOB OT 3HAYEHUS
CTEIIEHM OKMCIEHHUS 7JIEMEHTa B COEAMHEHMHM (HAa NPUMEpPE COEIUHEHUH Xpoma).
IlepBoHavasIbHBIE IPEACTABICHUS O KOMIUIEKCHBIX COEIMHEHUSX.

Menp u cepedpo: CTpOEHUE aTOMOB, CTeeHN OKUcIeHHs . O0Iue KpaTKue npeIcTaBIeHUs
0 (pU3MUECKUX W XMMHUYECKUX CBOMCTBAaX MPOCTHIX BEIIECTB (B3aMMOJCHCTBHE C KHUCIOTaMH-
OKHUCJIUTESAIMH), 00 WX OKCHJAaX, THAPOKCUAAX M COJSAX, UX NMpuMeHeHuu. [IpeacraBnenus o6
aMMHaYHBIX KOMILIEKcax cepeOpa u memu. KauecTBeHHbIE peakiMu HAa KaTHOHBI Meau (2+) u
cepeodpa.

[{uHK: cTpoeHue aToMa, CTENEeHb OKUCIEHU. XapaKTepUCTHKa (PU3MUECKUX U XUMUYECKUX
CBOWCTB, IPUMEHEHHE, aM(pOTEpHbIE CBOWCTBA OKCHIA U TUAPOKcHa. KauecTBEHHBIE peakluy Ha
KAaTUOHBI IIUHKA.

XKeneso: crpoeHue atoma, creneHu okucieHus. Haxoxnenue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBAa JKee3a, IpUMEHEeHHe. buonormueckas ponp xene3a. Oxcuppl,
ruapokcuabl u conu xenesa (1) u xenesa (I1I), ux cocras, cBoiicTBa 1 nonydeHue. KauectBeHHbIE
peaKIMK Ha KaTUOHBI kene3a (2+) u xene3a (3+). UyryH u craib - cruiaBsl kenesa. [IponzBoactso
YyyryHa U CTadd. OKOJIOTUYECKHWE MpPOOJEMBbl, CBSI3aHHbIE C METAIyprUYECKUMU
IPOM3BOJICTBAMH.

DKCIepUMEHTAIbHOE U3yUEHHE BEILIECTB U SIBJICHUMN:
O3HAaKOMJIEHHE ¢ 00pa3laMu METAJJIOB U CILIaBOB, UX (PU3NYECKUMHU CBOWCTBAMU;
MOJEJIIMPOBAHNE METAJUIMYECKON KPUCTAININYECKON PEIIETKH;

M3y4YeHUE B3aUMOJEHCTBUS METANIOB C BOJOM, C pacTBOpaMH COJIEM U KHCIOT,
HCCJIEIOBaHKE IIPOLIECCOB AIEKTPOJIN3a pacTBOPOB xjopuaa Meau (I1) u monuaa kamus, Koppozuu
METaJlIOB;

U3y4YeHHE OCOOEHHOCTEH B3aMMOJIEHCTBHS OKCHIOB KalbLMsl M HATPUsl C BOJOM, HX
THJIPOKCUIOB - ¢ okcuaoM yriepoaa (IV) u kucnoramu;

M3Y4YE€HHE CBOICTB KapOOHATOB U THPOKAPOOHATOB KaJIbLIMs, KECTKON BOJIBI;
M3y4YEeHUE IIPOLIECCOB MOIYYEHUs TUAPOKCUIOB KeENe3a, UX XUMUYECKUX CBOMCTB;

W3YYCHHE MPU3HAKOB MPOTECKAHWS KAYSCTBCHHBIX pPEAKIW HAa WOHBI (MarHws, KaJIbIIHS,
AMIOMHUHMUS, IMHKA, Kene3a (2+) u xxenes3a (3+), menu (2+);

Ha6J'II-OI[€HI/IC M OITMCAaHUEC OKpPAIIMBAHUA IIJIAMCHU MOHAMU HATPHA, KAJIHUA U KaJIbL WA,

uccieioBaHre aM(poTepHBIX CBOWCTB TMJIPOKCHAA aTrOMHUHMA, ruapokcuaa xpoma (III) u
TUIPOKCHUIA LIUHKA;

pelieHne SKCIepuMEHTaIbHBIX 3a/1a4 10 TeMe "BakHellre MeTasuibl U UX COeuHEeHus "
156.4.4. Xumus u okpyKaroias cpea.

BemecrBa u MaTcpHralibl B MMOBCEIHEBHOM KM3HU 4YeIoBeKa. BakHellme BemiecTBa U



MaTepuaibl, 00JIaCTH MX NPHUMEHEHHUs. be3omacHoe HCIONIb30BaHUE BEIIECTB M XUMHUYECKHUX
peaxiuii B ObITy. [lepBas momols Ipyu XMMHYECKUX 0KOTaX U OTPABJICHUSIX.

Hossie maTepuansl u TexHosoruu. Ilpunnune "3enenoi xumun'".

OCHOBBI JKOJIOTUYECKOM TPaMOTHOCTH. XHUMHUSA U 370pOBbE. 3HAUCHUE H3y4aEMbIX
XUMHUYECKHX D3JIEMEHTOB W HMX COCAMHCHUN M1 (YHKIIMOHUPOBAHUS OpPraHW3Ma 4YeJIOBEKa.
[TonsiTre 0 310pOBOM 00pa3e KU3HHU.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH cpebl. DKOJIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMU YTJIEpOJa, a30Ta, cephl, TsokeNIbix MeTamioB. [lonstue o IIJIK. Ponp xumuu B
PEILICHUH KOJIOTHUYECKUX MPOOIIeM.

OKCIIepUMEHTAIbHOE M3Y4YEHHE BEIECTB M SBICHUH: O3HAKOMJIEHHME ¢ oOpa3namu
MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTepUabl), ONPEAEIEHUE KUCIOTHOCTU
IOPUPOJHBIX BOJ, MOJEIMPOBAaHUE Ipoliecca 00pa30BaHMUs KUCIOTHOTO O[S, U3ydEHHE €ro
BO3/ICIICTBUS HA MaTe€pHUaJIbl.

156.4.5. IloBTopenue u 0000IIeHIE 3HAHUI OCHOBHBIX Pa3fiesioB KypcoB 8 - 9 kiiaccos.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHMX DJIEMEHTOB B CBETE
MPEJCTABICHUH O CTPOCHHS aToMa. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB U UX COCIMHEHUN B MEPHOJIAX U IPYIIIAX.

CTpOGHI/Ie BCIICCTBA B TBEPAOM, KUJIKOM U F33006p33HOM COCTOsIHHUH. BI/II[BI XHUMHYECKOH
CBs13U. 3aBUCHMOCTH CBOMCTB B€OICCTBA OT THUIIA KpI/ICTaJIJII/I‘{eCKOfI PCIICTKU U BUAA XHUMHYSCKOM
CBA3U.

Knaccupukanuss XMMUYECKHX pEaknuMid MO paszinyHbIM Ipu3HakaMm. [IporaozupoBaHue
BO3MO>KHOCTH IIPOTEKAHHUsS XMMHYECKHUX IPEBpAIlEHUN B PaA3JIUYHBIX YCIOBHSIX Ha OCHOBE
IIPEACTABICHUN XUMHYECKOW KUHETUKHA U TEPMOJIUHAMUKHU.

XUMUYECKHE peaknuun B  pacTBOpax. FI/I)IpOJ'II/I?s cojieii. Peakuum  OKHUCIIEHUS-
BOCCTaHOBJICHHA. 3H€KTpOJ’IH3.

CBoiicTBa KHCJIOT, OCHOBaHHI U COJIeH B CBETE MPEACTaBICHUIN 00 SIEKTPOITUTHUECKOMN
JIUCCOLIMAMN U OKUCITUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX.

156.4.5.1. MexnpeamMeTHbIE CBA3H.

Peanuzanus MexXnpeIMETHBIX CBSA3€H MpU W3YYEHMM XMMHUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX NMOHATUMN, TaK U OHATHH, MIPUHATHIX B
OT/ZIEIIbHBIX €CTECTBEHHBIX HAayKax.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: sBIeHUE (TPOIECcC), HAy4uHBIN (hakT, TUMOTE3a,
TEOpHsi, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(PUKALNS, TIEPUOTUIHOCTD, HAOIIOIeHNE, IKCIICPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, MOEIIb, TEXHOJIOTHSI, MATEPUAIBI.

dusnka: BEIIECTBO, TeNO, (U3UYECKHUE BEITWYUHBI, SIUHUIIBI U3MEPEHHUs, Macca, 00beM,
KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BELIECTBA, CTPOCHUE T'a30B,
KUIKOCTEH U TBEPHABIX (KPUCTAUIMYECKHUX) TEJ, KPUCTAJUTMYECKasi penieTKa, dJIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIUI, H30TONBI, KBAaHTHI, PaIMOAKTUBHOCTD, albda-, OeTta- u
raMMa-u3Jjy4eHue, OJJIEKTPUYECKUW 3apsii, MPOBOJHUKH, TMOJYIMPOBOJHUKH, JIUIIEKTPUKH,
COJTHEYHBIH CIIEKTp, pa3JIoKeHHEe OEeIOoro CBeTa B CIIEKTP.



Bbuonorus: sxocucrema, 6uochepa, GoTocuHTes, nporeccsl 00MeHa BeIeCTB, MUHEPATIbHbIE
ya0OpeHHs, MUKPOAJIEMEHTHI, MAaKPO3JIEMEHTHI, TUTATEIbHbIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaIIbI, TOPHBIE TOPOJIBL, IIOJIE3HBIE UCKOIAEMBIE,
TOILTUBO, BOJJHBIC PECYPCHI, IJIAHETa 3eMIIS.

TexHomorus: CTPOUTCIILHBIC TCXHOJIOT'HH, CEIIbCKOX0311CTBEHHBIC TCXHOJIOTHH,
TE€XHOJIOIT'NH BHGKTPOHHOﬁ IMPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.

156.5. lMnaHupyemble pe3ynbTaTbl OCBOEHUSA MNpoOrpaMmMbl MO XMMUMU Ha
YpPOBHE OCHOBHOro obLiero oopaszoBaHus (yrrnyo6neHHbIA YPOBEHDb).

156.5.1. V3yyeHue XMMUU Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs HAIPaBJICHO Ha
JOCTHKEHUE OOYUYAIONTUMUCS JTHYHOCTHBIX, METalpPEIMETHBIX W MPEAMETHBIX pPe3yJIbTaTOB
OCBOEHHUS COJIepKaHusl yueOHOro MpeIMeTa.

156.5.2. JInaHOCTHBIE PE3YIHTATHl OCBOSHUS ITPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa3oBaHus
JOCTUTAIOTCS B X0/i¢ O0YyYCHHSI XUMHH B €IMHCTBE y4eOHOW M BOCIUTATEIBHOMN JEATEIBHOCTH
o0pa3oBaTeNbHONl  OpraHu3allid B  COOTBETCTBUM C  TPAJUIMOHHBIMM  POCCUHCKUMU
COLIMOKYJIBTYPHBIMA W JyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, IPHUHATBIMH B OOIICCTBE
MpaBUJIaMU ¥ HOPMaMH TIOBEJICHUS M CITIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHWSI, CAMOPA3BUTHS U
COLIMAIIN3AIIUHU 00YYaIOIHXCS.

JImaHOCTHEIC pPE3yiabTaTbl OTPAXAaOT TOTOBHOCTH 06yqa}01111/1xc;1 PYKOBOJACTBOBATLCA
CUCTEMOM ITO3UTHBHBIX IOCHHOCTHBIX OpI/ICHTaHHI;’I U paclIupCHUC OIIbITa ACATCIIBHOCTH Ha €€
OCHOBC, B TOM 4YHMCJIC B 4aCTHU:

1) IIaTPpUOTHYCCKOI'O BOCIIMTAHUA

IIPOSIBJICHUE LIEHHOCTHOI'O OTHOIIEHMS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAay4HOMY H
HUCTOPUYECKOMY HACIEAUIO, IOHUMAHUE 3HAYEHUs XMMHYECKOW HAyKU U TEXHOJIOTUU B JKU3HU
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH 3KOHOMHUKHU Poccuu u CBOEro pernoHa;

2) Tpa’)xAaHCKOI'O BOCIIUTAHUA:

MPEACTABICHUE O COIHMAIBbHBIX HOPMaX M TMPaBWIAX MEXKIUYHOCTHBIX OTHOIIEHUW B
KOJUIEKTUBE, TMPOSIBIICHHE KOMMYHHKATUBHOW KyIbTyphl B Pa3HOOOpPa3HOW COBMECTHOM
JIeATEIIbHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIM B Mpoiiecce yueOHOW U BHEY4eOHOM
JIeATEeIIbHOCTH;

TOTOBHOCTb OHLCHHBATH CBOC IOBCACHUC U IIOCTYIIKHM CBOUX TOBapI/IH_[CI\/'I C IMO3UIIHMHU
HPABCTBCHHLIX U MTPAaBOBBIX HOPM C YYCTOM OCO3HAHUA HOCHGI{CTBI/Iﬁ IIOCTYIIKOB;

3) dbopMupoBaHHS IGHHOCTH HAYYHOTO MTO3HAHUS:

MHUPOBO33PEHUYECKHE  MPEACTABIEHUS O  BEIIECTBE M  XUMHUYECKOW  peakiMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U HEOOXOJMMBbIE JJISi MOHMMAaHUS
CYILIIHOCTH HAyYHOU KapTUHBI MUPA;

OCO3HaHUE IICHHOCTH HAy4yHOIO TIIO3HAHUA JUIA Pa3BUTUSA KaXJOro 4YelloBeKa H
MIPOU3BOIUTENIBHBIX CHUJI OOIIECTBA B IEJIOM, POJIM M MecTa HayKu "Xumus'" B CUCTEME Hay4YHbIX
IIPEACTABICHUM O 3aKOHOMEPHOCTAX PAa3BUTUSA IIPUPOBI, B3AUMOCBA3X YEJIOBEKA C IIPUPOJIHOU



Y TEXHOJOTHUYECKOMN CPENO;

MO3HABATENIbHAST MOTUBAIMS UM HUHTEpec K OOY4YeHHMIO, TOTOBHOCTb M CIIOCOOHOCTH K
CaMOPa3BUTHIO M CaMOOOPA30BaHMIO, K HCCIEIOBATEIbCKOW NEATETBLHOCTH, K OCO3HAHHOMY
BbIOOpPY HAMpaBICHUS U YPOBHS AallbHEHIIET0 00y4YeHNUS,

4) BociuTaHMsI KyJIbTYPBhI 310pPOBbS:

OCO3HAHHE [IECHHOCTH XH3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3I0POBBIO, YCTAHOBKA
Ha 370pOBBIH 00pa3 >KU3HU, OCO3HAHUE TMIOCICACTBUN WM HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOneHuss ajakorojisi, HAapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0e30MacHOCTH TpH OOpalleHnd C XWUMHYECKHMHU BEIIECTBAMU B YYEOHBIX M IKU3HEHHBIX
CUTYAIIHSX;

5) Tpy1IOBOTO BOCIIUTAHUS:

(l)OpMI/IpOBaHI/Ie OCHHOCTHOI'O OTHOLICHHA K pr,HOBOﬁ ACATCIIBHOCTH KaK €CTECTBEHHOM
HOTpe6HOCTI/I YeJI0OBEKAa U K HCCIICAOBATEILCKOM JEITCILHOCTH KaK BBICOKO BOCTpe6OBaHHOI71 B
COBPEMCHHOM O6H_ICCTB6;

pa3BUTHE WHTEpeca K MpoeccusiM, CBI3aHHBIM C XMMHEH, B TOM YHCIIe K mpodeccusm
Hay4yHOM cepbl, 0CO3HAHNE BO3MOKHOCTH caMOpeain3alui B 3Toil chepe;

6) PKOJIOTUYECKOT'0 BOCIIUTAHHUS:

OCO3HAaHHC H€O6XOI[I/IMOCTI/I OTHOILICHHUA K HNPHUPOAC KAK HCTOYHHUKY KHU3HHU Ha 3eMne,
OCHOBC €€ CyIICCTBOBAHUA,

MOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYyJIbTYpbl: HPUOOpETEHHE OINbITa IJIaHUPOBAHUS
MOCTYNIKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUM [JI1 OKPYKAIOWIEH Cpeabl; OCO3HAHUE
17100aIbHOTO XapaKTepa 3KOJOIMUECKUX MPOo0JIeM U IyTel UX pelieHus; CHoCOOHOCTh NPUMEHSATh
SHAHUA, MOJIYy4aCMbIC IMPHU U3YUYCHUU XUMUH, IJIA PCHICHUA 3a/1a4d, CBA3AHHBIX C OKPY)KaIOIHeﬁ
CpElOi; aKTUBHOE HENpPUITHE NEHCTBHUI, NPUHOCALIUX BpEJ OKPYKAIOLIEH Cpele; OCO3HAHUE
CBOEM pOJM KaK TIpaXkJaHMHA U TMOTPEOUTENss B YCIOBUSX B3aHUMOCBA3M IPHUPOAHOM,
TE€XHOJIOTHYECKON M COLIMAIBHOW CpeX; TOTOBHOCTh K YYacCTHIO B IIPAKTHUYECKON AEATEIbHOCTU
HKOJIOTUYECKON HAIIPaBICHHOCTH.

156.5.3. MeranpeamMeTHbIe pe3yIbTaThl 00yYaONUXCsI, OCBOMBIIHNX MPOTrPaMMy MO XUMHUHU
OCHOBHOTO O0IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHE MEKIUCIUIIIIMHAPHBIX (MeXTpeIMETHBIX) TOHSTHH, OTpakarolInX
MaTepHaIbHOE €IMHCTBO MHUpa W MPOIECC MO3HAHUS (BEIIECTBO, CBOMCTBO, SHEPTHs, SBJIICHUE,
Hay4yHBId (aKkT, 3aKOHOMEpPHOCTb, TUIIOTE3a, 3aKOH, TEOpHs, HaONIIO/eHNe, H3MEpEHue,
MCCJIeIOBAHKE, SKCTIEPUMEHT U JIPyTHUe);

OBJIaJICHHE YHHMBEPCAIbHBIMU y4eOHBIMU NENCTBUAMU (mo3HaBaTENbHBIMH,
KOMMYHUKAaTHBHBIMH, pel"y.]'ISITI/IBHBIMI/I), BaXHBIMU JIs1 ITOBBINICHUA 3(1)(1)CKTI/IBHOCTI/I OCBOCHUA
colepkaHus ydeOHOro mpeaMera, (OPMHPOBAHUS KOMIETEHIMH, a Takke IPOEKTHO-
HCCJIEIOBATENILCKOM 1eATEeIbHOCTH 00yUaoUIXcs B Kypce XUMUM;

CIIOCOOHOCTD UX UCIIOJIb30BaTh B y‘-IC6HOI7I, MO3HABaTEILHOMN U COIMAIbHOMN IMPpAaKTHUKE.

156.5.3.1. OmnaneHne YHUBEPCATBLHBIMU IIO3HABATEIHHBIMH YUYECOHBIMH JCHCTBUSIMH
BKJIIOYAET:



1) 6a30BbIC JIOTHYCCKUE JCHCTBHUS:

YMEHHS HCIOJIb30BaTh MPHUEMbl JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUM 3HAHUU:
pacKpbIBaTh CMBICI XMMHYECKUX TMOHATUU (BBIACIATH MX CYHIECTBEHHbIC MPHU3HAKH,
yCTaHaBIIMBATh B3aMMOCBSI3b C APYTMMHU MOHSATHIMM); aHAJIU3UPOBATh, CPABHUBATH, 0000IIATH,
BBIOMpATh OCHOBAaHUS IS KJIACCU(UKANMA ¥ CHCTEMATHU3allMd XUMHUYECKUX BEIICCTB U
XUMHYECKHX peaklUUi; YCTaHaBIMBATh MPUYMHHO-CIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMu
W3Y4YEHUS; CTPOUTH JIOTUUECKHE PACCYXICHUs (MHIYKTHUBHBIC, JACAYKTUBHBIC, [0 aHAJIOTHH);
npeiaraTh KpUTEpUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUHS B HM3y4aeMbIX
mpolieccax M SBJICHUSIX; MPOBOAUTH BHIBOJBI U 3aKJIIOYCHUS; YMEHUs MPUMEHATH B IIpoliecce
MO3HAHUS MOHATHUS (MPEIMETHbIE U METalpeJAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH,
UCIIOJIb3YEMbIE B XUMUU, NMPE0OpPa3OBbIBATh MOJC/IbHBIC MPEICTABICHUS - XUMHYECKUN 3HAK
(cUMBOJI 3JIeMEHTa), XUMHYecKas (opMyna U ypaBHEHHE XMMHUYECKON peakKlMH - IPU PEIICHUN
y4eOHBIX 3a7a4; C y4e€TOM 3THX MOJEJbHBIX IPEJICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHYECKHE BEUIECTBA U XUMUUECKHUE PEaKIUH;

2) 0a3oBBIC HCCIICOBATEIbCKHAE JEHCTBUS (METOABI HAYYHOTO IO3HAHUS BEHICCTB U
SIBJICHHH )

YMEHUS MPUMEHSITh METObl HAYYHOTO ITO3HAHMS BEIECTB U SIBIICHUN HA YMITUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW TMO3HABAaTEIbHOW M MPOEKTHO-UCCIEI0BATEIbCKON
JIeSTCIIBHOCTH;

YMEHUS HCIIOIb30BAaTh I[IOCTABJICHHBIE BOIIPOCHI B KAa4eCTBE WHCTPYMEHTA IIO3HAHUA U
CaMOCTOSITENIFHO CTAaBHTh BOIPOCHI, AHATU3UPOBATh (PAKTHI, BBIIBIATE W (OPMYIHPOBATH
npobieMy, OnpeAessaTh Lelb U 3a/Ja4M, COOTBETCTBYIOLIUE PEIICHUIO MPOOJIEMBbl; NpeJiaraTh
ONMCATEIbHYI0 MU OOBSCHUTENBbHYIO TMIIOTE€3Y M OCYUIECTBIATH €€ IPOBEPKY; YMEHHS
IPOBOJUTH U3MEPEHHsI HEOOXOUMBIX MapaMEeTPOB, BIYUCICHUS, MOJECIMPOBAHUE, HAOIIOICHUS
U DKCIEPUMEHTH! (pealbHble U MBICIEHHBIE), CAMOCTOSATENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dopMynupoBaTh 0000IIEHUS U BBIBOJBI 110 pe3yJibTaTaM IPOBEIEHHOIO OIbITA, UCCIIEJOBAHUS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;

3) pabota ¢ uHpOpmaLueit:

YMEHHSI OPUEHTUPOBATHCA B PA3IMYHbIX UCTOYHMKAX MH(pOpManuu (Hay4yHO-TIOMYJsipHAs
JaUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE TMOCOOMs, pecypchl IHTepHeTa);
aHAIM3UPOBaTh  MH(OpPMALIMIO W KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTb U
HEMPOTHBOPEUUBOCTb, OTOMPATh U MHTEPIPETUPOBATh MH(POPMALINIO, 3HAUUMYIO JJIsl PELICHUs
yueOHOM 3a/layl; YMEHHUs NPUMEHSATh pa3jMuHble METOJAbl M (OPMYIUPOBATH 3aMpOChl MpU
noucke U otoope nHpopmanuu, HeoOX0AUMON JUIsS BHIIOJHEHHS YUeOHBIX 33/1a4; UCIOIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATUBHBIE TEXHOJOTMU M pa3IMYHbIE TOUCKOBBIE CHUCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAlbHYIO (hOpMy NpeICTaBiIeHUs HWHPOpPMALUU (CXEMBI,
rpaduku, nuarpaMMsl, TaOJIULIbI, PUCYHKH U Jpyrue GOpMbl); YMEHHUS MCIOIb30BaTh HAYUHBIN
A3bIK B KaueCTBE CPEACTBA pabOThl C XMMUYECKON MH(OpMAaIMel; TPUMEHITh MEKXIPEIMETHbIE
(pusnyeckue u MaTeMaTHUECKHUE) 3HAKU U CUMBOJIBI, (OpMYJIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYpY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

156.5.3.2. OBnaseHue yHUBEpCATbHBIMU YYEOHBIMU KOMMYHUKATHBHBIMU I€HCTBUSAMU:
1) ymenus obuienns (MMCbMEHHON M YCTHOM KOMMYHUKAIIMH):

NpEACTABIATE IMOJYYCHHBIC PCE3YJIbTaThbl IMO3HaBaTCIILHOM ACATCIIBHOCTH B YCTHBIX H
INUCBMCHHBIX TCKCTax, HY6J'II/I11HO BBICTYIIATb C Hpe3eHTaLIPICI>'I PE3YJIbTATOB BBIIIOJIHCHUA



XUMHUYECKOTO IKCIEPUMEHTa (MCCIeI0BATENbCKONM T1ab0paTOpHON MM MPAKTUYECKON pPabOThI,
y4eOHOTO TMPOEKTa); B X0J€ Auaiora U (WiIM) AUCKYCCHHU 3a/JaBaTh BOIPOCHI MO OOCYKIaeMOi
TEMC U BBICKA3bIBaTh HUJCHU, (bOpMy.HI/IpOBaTb CBOH MPCAJIOKCHUA OTHOCUTCIBHO BBIIIOJHCHUS
NPEIOKEHHOH 3a/1a4H;

2) yMeHUs y4eOHOTO COTpYIHUYECTBA (TPYIITOBast KOMMYHUKAIHS):

y4acTBOBaTh B TI'PYNNOBBIX (opMax padOThI: IUIAHUPOBATb OPraHU3ALMIO COBMECTHOMN
paboThl, ONpPENEIsATh CBOIO POJIb, PACHPENEIATh 3aadl MEXAY WIEHAMU TPYIIbI; BBITOJIHAThH
CBOIO 4acTh pabOThbI, KOOPIAMHUPOBATH CBOU JEHCTBUA C ACHCTBUAMM APYIHMX UICHOB KOMaH]bI,
OTIpeNeNATh KPUTEPUU IO OICHKE KauyeCTBa BBHIMOJHEHHOW palOoThl; pemaTh BO3HUKAIOIINE
npoOjeMbl Ha OCHOBE ydeTa OOLIMX MHTEPEeCOB M COIJIAaCOBAaHUS MO3MLMH, y4yacTBOBaTbh B
o0cyxenuu, oOMeHe MHEHHSIMHU, ""MO3TOBOM IITypMe" U IpyTrux GpopMax B3aMMOACHCTBHSL.

156.5.3.3. OsnnaneHne YyHUBEPCAIbHBIMU YYEOHBIMH PETYJSITUBHBIMU J€HCTBHIMHU
BKJIIOUAET Pa3BUTHE CAMOOPTaHU3alUH, CAMOKOHTPOJIS, CAMOKOPPEKLIUHU, B TOM YUCJIE:

YMEHHUS pelaTh yueOHbIe U HCCIIeI0BATEIbCKUE 3a1aUl: CAMOCTOSTENILHO BBIOUPATh CI10CO0
pelieHus y4yeOHOU 3ajaud (CpaBHUBATh HECKOJBKO BapUaHTOB PEIIEHHUs, BbIOMpATh Hambosee
HOJIXOASALINM C Y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPUEB), IUNIAHUPOBATH CBOIO paboTy
IIpY peLIeHUN y4eOHOW MM UCCIIEA0BATEIbCKON 3aaui; HA OCHOBE IOJIYy4YEHHBIX PE3yJbTaTOB
¢dopmynupoBaTh 00O0OIIEHUS U BBIBOJBI, POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCOB;
AQHAJIN3UPOBATh PE3YNbTATHI: COOTHOCUTH CBOU ACUCTBUSI C IUIAHUPYEMBIMH pe3yJibTaTaMu,
OCYILECTBIISATh CAMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTHUPOBATh CBOIO JIEATEILHOCTh HA OCHOBE
caMOaHaln3a U CAMOOLICHKH.

156.5.4. IlpeameTHbIE pe3yabTaThl OCBOCHHUS NMPOTPAMMBI 110 XMMHH OCHOBHOT'O OOIIETO
o0pa3oBaHMs Ha yIri1yOJIE€HHOM YPOBHE.

[IpenmerHbie pe3yabTaThl OCBOCHHS TMPOTPAMMBI 110 XHMHH OCHOBHOI'O  OOIIETO
0o0pa3zoBaHusl Ha YrayOJEHHOM YPOBHE MMEIOT OOIIee COACp)KATEIbHOE SJIPO C MPEIMETHBIMU
pe3ynbTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOM, UTO MO3BOJSET peaTn30BBIBATH
yrayOJeHHOe H3y4YeHHEe KaK B paMKax OTJCIbHBIX KJIACCOB, TaK M B paMKax peallu3aiuu
WHAVBUAYAIbHBIX 00pa3oBaTeNbHBIX TpPAaGKTOPH, B TOM YHCIE HCIOJB3Ys CETEeBOE
B3aMMo/eiicTBre opranu3anuu. [1o 3aBepiieHny peanu3alnuy IporpaMMsbl yriayOJIeHHOTO YPOBHS
oOyJaroruecs: CMOTYT JieTallbHee OCBOUTh MaTepHall, OBIAAE€Th PACIIUPEHHBIM KPYTrOM MOHSATUI
¥ METOJIOB, PemaTh 3aauu 0oJiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpenmeTHbIC pe3yabTaThl BKIOYAOT: OCBOCHUE 00yUJarOIIMMUCS HAYYHBIX 3HAHUN, YMEHUI
A CII0CO0O0B )ICI\/’ICTBI/II\/'I; OCHOBBI HAYYHOTI'O MBIIIJICHUA; BUABI ACATCIBHOCTH I10 MOJIYYCHUIO
HOBOT'O 3HaHHMS, €r0 HHTEPIIPETAINH, TPeOOPa30BaHUI0 M MPUMEHEHHIO B Pa3JIMYHBIX YUCOHBIX U
PCATBHBIX JXHU3HCHHBIX YCIOBHAX] 00ecreunBaOT BO3MOKHOCTH YCHICHIHOT'O O6y‘ICHI/I5[ Ha
CIIEIYIOIIEeM ypOBHE 00pa3oBaHusI.

156.5.4.1. K xoniy oOyueHuss B 8 kjacce y oOyuaromierocsi O0yayT chopMHpOBaHbBI
CJIEAYIOIINE IPEAMETHBIE PE3YNIbTaThl U3YUYSHHsI XUMUU Ha YIITYOJICHHBIM YPOBHE:

pPacKpbhIBaTh CMBIC OCHOBHBIX XHMHUYECKHMX TIIOHSATHW: aTOM, MOJEKyla, XUMHYECKUI
AJIEMEHT, METaJlJl, HeMETalll, aJUIOTPOIHUsl, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpPOHAS ¥ HEOTHOPOHAS ), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAsI ¥ MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca, mMaccoBas J0Js XUMHYECKOrO 3JEMEHTa B
COCTMHEHUH, MOJISIPHBIA 00BEM, OTHOCUTENIbHAS TUIOTHOCTh Ta30B, OKCHUJ, KHCIIOTa, OCHOBAaHHE,
colib, aM(OTEepHBIN OKCHJ, aM(POTEepPHBIA TUAPOKCHUI, XUMHUYECKas peaklus, KiIacCH(PHUKaIUI



peaKIuii: peakiiuu COCTUHEHHS, PEaKIIUN PA3TIOKEHUs, PEaKIIMy 3aMEIICHUs, peakiuu 0OMeHa,
9K30- ¥ HJIOTEPMHUYECKHUE PEAKINH; TETUTOBOM d(PPEeKT peakiuu; SApo aToMa, SJIEKTPOHHBIN CI0M
aToMa, aToMHasd Op6I/ITaJIB, paanyCc aroma, XHUMHUUYCCKasA CBA3b, IMOJIpHAd W HCHIOJApHasA
KOBaJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas JOJs BEIIECTBa
(mporeHTHAsE KOHIIEHTpAIUsi) B PacTBOpPE, MOJIApHAs KOHLIEHTpalus BEIIECTBA B PACTBOPE;
3IEKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHUS, OKUCIUTEIN U BOCCTAHOBUTEINIM, OKHCIECHUE U
BOCCTAHOBJIEHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, METO/] 3JIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATD B3AMMOCBA3b OCHOBHBIX XUMHNYCCKHX MMOHATHUH U IIPUMCHATD 3TU ITIOHATHUSA
IIpU ONMMCaHUHU BCIICCTB U UX HpeBpaHleHHfI;

HCIIOJIh30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJICHUS (hOPMYJI BEIIECTB U YpaBHECHUM
XUMHYECKUX PEAKIIUM;

ONpeAeNATh BaJCHTHOCTh AaTOMOB OJJIEMEHTOB B OHHApHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, TPUHAIICHKHOCTh BEUIECTB K ONPEICICHHOMY
KJIacCy COEAMHEHUN Mo QopmysiaMm, BUIbl XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HOHHOM) B
HEOPTraHUYECKUX COCTMHCHHUSIX;

pPacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3akona J[.1. MenaeneeBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH, 3aKOHA ABOTapo U
€ro CJIeJICTBUH, MPEJICTABICHHI O HAyUYHBIX METO/1aX TO3HAHMS, B TOM YUCJIE SKCIIEPUMEHTAbHBIX
N TCOPCTUUCCKUX METOAAX UCCIICAOBAHUA BCUICCTB U U3YYCHHUA XUMHUYCCKUX pCaKHI/II\/JI;

JIEMOHCTPUPOBATh TMOHUMAaHUE TMEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoit cucreme:

OIUCBIBATh M XapaKTepHU30BaTh TaOINUHYyI0 popmy Ilepuoanueckoil CuCTEMbl XUMHUUECKUX
AJIEMEHTOB: pa3jnyaTrh MOHATHUSA "riaBHas noArpynna (A-rpynna)' u "mobounas noarpynna (b-
rpynna)", "manbie nepuoabl" U "00IbIINe IePHOIBI",

COOTHOCUTH 0003HaueHus, KoTopele uMeroTcs B Tadnuie "llepuoamdeckass cucreMma
xuMuueckux anemenToB JI.1. Menneneea", ¢ YuCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, 00IIee YUCIIO JIEKTPOHOB U pactpeie]IieHue UX 10
AIIEKTPOHHBIM CJIOSIM);

OOBSCHSTH CBSI3b TOJIOKEHHs deMeHTa B llepuomnueckoi cucreme ¢ pacmpeneiieHueM
AIIEKTPOHOB IO PHEPTETUYECKUM YPOBHSM, MTOJAYPOBHSAM M OPOUTANISIM aTOMOB TIEPBBIX YETHIPEX
NEPUOJIOB;

KJ1accu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHTBl, HEOPraHWYECKHEe BELIECTBA, XUMHMYECKHE
peakuuu (1o YMCITy U COCTAaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCKHIBATh) PU3NYECKUE U XMMUUYECKHUE CBONCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOAA, BOAOPOJA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBAaHMM U COJIEHM, TEHETUYECKYH) CBS3b MEXIAy HUMH, IOATBEPKIas NpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOMIMX XUMUYECKUX PEAKIIHIA;

OIMUCBIBAThL pPOJIb KHUCJIOpOAda, BOAOPOAAa U BOJAbBI B MNPUPOJHBIX MPOLECCAX, B KHBBIX
opraHu3sMax, HUX MIPHUMEHCHUC B Pa3JIUWYHBIX OTpaCIAX MIPOMBINUIICHHOCTH, BO3MOXHOC
HCIIOJIb30BAHUC B COBPCMCHHBIX TCXHOJIOTHAX,

OOBACHATH U IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHMU,
BO3MOXHOCTHU MTPOTCKAHUA XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;



BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MOJSIPHYIO
Maccy CMECH, MOJIBHYIO JIOJII0 XMMHUYECKOTO 3JEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIIO
XUMHUYECKOTO JIEMEHTa 1Mo (GopMyJie COSANHEHHS, HAXOAUTh MPOCTEHIIYI0 (hOpMYITy BEIIECTBA
[0 MAacCOBBIM WJIHM MOJBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJIO0 BELIECTBa B pacTBOpE,
MOJISIPHYIO KOHLIEHTPAIlMIO BEIIECTBA B PACTBOpPE, MPOBOAUTH paCUYEThl IO YpPaBHEHUSIM
XUMHUYECKON PeaKIlnu;

IIPUMEHSTh OCHOBHBIE OINEpPALMU MBICIUTEIbHON NEATEIbHOCTH - AHAJIW3 U CHHTE3,
CpaBHEHHE, 0000lLIeHHe, CHCTeMaTH3allilo, KJIAaCcCU(UKALMIO, BbISBIEHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H - JUI U3yUEHUS CBOMCTB BELECTB U XUMUYECKUX PEAKLIUN, €CTECTBEHHO-
Hay4Hble METOAbl II03HAHWsS - HAOJIOJEHHME, W3MEPEHHE, MOJEIUPOBAHUE, HKCIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH) - U1 OCBOCHHS YUE€OHOTO COJIEpKaHMS,

PacKpbIBaTh CYIIHOCTH IIPOLECCOB OKUCICHUSA U BOCCTAHOBJICHUSA, COCTABIIATh YPaBHCHUS
MPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI (METOJOM AJIEKTPOHHOTO OajaHca);

yCTaHABJIMBaTh CBSA3M MEXIY pealbHO HAOIIOAAEMBbIMH XUMHMUYECKUMH SIBICHUSAMH U
IpoIecCaMy, MPOUCXOMSIIMMH B MAaKpO- ¥ MHKPOMHpPE, OOBSCHATh HMPUYUHBI MHOTOO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTHX y4EOHBIX NIPEIMETOB;

coOuro1aTh mpaBuiia 6e30macHoi paboTsl B 1a00paTOprUu MPU UCIIOIB30BAHUN XUMHYECKOM
nocyabl U o0OpyIOBaHUsS, a TaKXkKe MpaBuia OOpalleHHs] C BEIIeCTBAMHU B COOTBETCTBUHU C
WHCTPYKIUSMHU BBITIOJTHEHUS JTa00PATOPHBIX OMBITOB U MPAKTUYCCKUX PaOOT MO TOTYyUCHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAEICHHON MacCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA, PEIICHHUIO SKCIIEPUMEHTAIbHBIX 3a7a4
1o TeMe "OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX COCTMHEHUN";

JEMOHCTPUPOBATH BIAJACHUE OCHOBAMU XUMHUYECKON TPaMOTHOCTH, BKJIFOUAIOIICH YMEHUS
Oe3omacHOro oOpalleHus C BEIIeCTBaMHU, MCIOJIb3YyEeMbIMH B MOBCEIHEBHON XU3HHU, a TaKkKe
3HAHHE MTPABWII TTOBEICHUS B IEJISIX COCPEIKCHHUSI 3I0POBhS U OKPY)KAFOIICH CPEIbI.

156.5.4.2. K xonny oOyueHuss B 9 kiacce y oOydaromerocst OyayT chOpMHpPOBAHBI
CJIEAYIONINE PEAMETHBIC PE3YIIbTaThl U3yUSHHSI XUMHUHU Ha YTITYyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHMYECKMX IOHATHH: XUMHYECKHH »3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHHUOH, 3JEKTPOOTPULIATENIbHOCTb, CTEIIEHb OKHCICHHS, XMMUYECKas
peakuus, TernaoBoi 3¢ ekt peakuu, MoJib, MOJIIPHBIN 00bEM, pacTBOp;

AJEKTPOJIUTHI, HEDJIEKTPOIHUTHI, JJICKTPOJUTUUYECKAS IUCCOIMALUS, PEaAKIMd HOHHOTO
oOMeHa, THIPONIU3 coJield, oOpaTUMble U HEOOpaTUMBbIE pEaKlUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC PEAKIMU, OKUCIUTENIb, BOCCTAHOBUTEIh, OKHUCJICHHE M BOCCTAHOBIICHUE,
AIIEKTPONIN3, aIoTponus, amMQpOTepHOCTh, XHUMHUYECKash CBS3b (KOBAJICHTHAs, WOHHA,
MeTaJuIhuecKas), MEXMOJIEKYJISIPHbIE B3aWMOJEHCTBUS (BOJOPOJHAsI CBs3b, CUIbl BaH-mep-
Baannca), KOMIIJIEKCHBIE COSAMHEHHMSI, KPUCTAJUIMYECKUE PEIIeTKU (MPUMHUTHBHAs KyOuueckas,
00BEMHO-IIEHTPUPOBaHHAsT KyOWYecKkasi, TpaHCIEHTPUPOBaHHAsA KyOHWUYecKas, rekcaroHajabHas
IJIOTHOYNAKOBaHHAsI ), KOPPO3UsI METAIUJIOB, CILIABBI, CKOPOCTh XMMUUYECKON pPEaKlMH, KaTaaus,
XUMHUYECKOE PABHOBECHE, DJIEMEHTHI XUMUUECKOW TEPMOIMHAMHUKY KaK OJTHOM U3 TEOPETHIECCKUX
ocHoB xumnuy; [1JIK;

HUIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUH 1 IMIPUMCHATH OTU MOHATUA
IIpU ONMMCAaHUU BCHICCTB U UX HpeBpameHHﬁ;

HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUISl COCTaBJIEHUsI ()OPMYJT BEIIECTB U ypaBHEHUI
XUMUYECKUX PEaKLUN;



ONPEACISITh BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSIX
pPa3IMYHOr0 COCTaBa, MPHUHAIJIEKHOCTh BEUIECTB K OINPEACICHHOMY KIIACCy COEIWHEHMM IO
dbopMynaM, BUIBl XUMHYECKOH CBs3M (KOBAJICHTHOW, WOHHOW, METAJUIMYECKOH) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsi]l HOHA [0 XUMUYECKOH (hopMylie, XapaKTep Cpelibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIAUHEHUM, THUIl KPUCTALUIMYECKOM PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpsiBaTh cMbica [lepronnueckoro 3akona (.M. MenneneeBa U 1eMOHCTPUPOBATH €O
MOHUMAaHUE:

OIHCHIBAThH M XapaKTEpHU30BaTh Ta0nuHyto Gopmy [leproaudeckoil CUCTEMBI XUMHUYECKHUX
9JIEMEHTOB: pa3iau4arh NoHsATus "A-rpynma" u "b-rpynma", "maneie nepuonsl" u "Oosblinme
nepuoasl”;

OOBSICHATH CBA3b IOJIOKEHUs 3JeMeHTa B [lepuonndeckoil cucreme ¢ pacnpeneacHUeM
AJIEKTPOHOB 110 SHEPreTUUYECKUM YPOBHSM, IMOAYPOBHAM U OPOUTAIISIM aTOMOB IEPBBIX YETHIPEX
[IEPUOJIOB;

BBIACIIATD O6HII/IG 3aKOHOMCPHOCTU B M3MCHCHUU CBOMCTB JJICMEHTOB M HUX COGI[I/IHGHI/Iﬁ
(KI/ICHOTHO'OCHOBHBIX 1 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX CBONCTB OKCHAOB U FI/II[pOKCI/I,I[OB) B
npeaciax MajbIX IMEPHUOAOB U I'NTABHBIX MOATPYHIT € YUETOM CTPOCHUA UX aTOMOB;,

pacKpbIBaTh CMBICI TEOPUH 3JIEKTPOJIMTHYECKOM auccoumanuu, 3akoHa [‘ecca m ero
CJICZICTBUH, 3aKOHA JECHCTBYIOIIMX MAaccC, 3aKOHOMEPHOCTEH M3MEHEHUSI CKOPOCTH XMMUYECKOH
pEaKIUK, HANpaBICHUS CMEIICHUS XMMHUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT Pa3IMYHBIX
(bakTopoB;

KJacCU(UIUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPTaHWYECKHUE BEIICCTBA, XUMHUYCCKHE
peakiuu (10 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TeryioBoMy 3¢ddekry, mo
arperaTHOMy COCTOSIHUIO pEarcHTOB, [0 HW3MCHEHHWIO CTCIICHEeH OKUCIICHUS XHUMHUYECKUX
AJIEMEHTOB, 110 0OPATUMOCTH, 10 YUACTUIO KaTaanu3aTropa);

XapaKTCPU30BaATh (OHI/ICBIBaTB) O6H_II/IC XHUMHYECKHE CBOMCTBA BCILCCTB PA3JIMYHBIX KJIIACCOB
HEOPTaHNYCCKUX COC}II/IHGHI/IfI, MNOATBEPKAAA OTO OMNUCAHWEC INpPUMEpaAMU MOJICKYJIAPHBIX U
HNOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/IfI;

COCTABJISITh YPABHEHHMSI: DJICKTPOJIMTHUYECKOM IMCCOLMALMN KHCIIOT, IIEJIOYEH U COJIEH;
NIOJIHBIE U COKpAILlEHHBIE YpAaBHEHHs pPeakIMii MOHHOIO OOMEHa; peakLuil, MOATBEPMKIAIOIINX
CYIICCTBOBAHUC TeHETUYECKOM CBI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB,

PACKpBIBATh CYHIHOCTH IMPOLCCCOB I'MAPOJIN3a colen IMOCPCACTBOM COCTABJICHUA KPATKHUX
HOHHBIX U MOJICKYJIAPHBIX ypaBHeHI/Iﬁ peaKHHﬁ, CYITHOCTb OKUCIUTCIIBHO-BOCCTAHOBUTCIbHBIX
peaKI.[PII’I nocpeaACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3THUX peaKHHﬁ;

MpeICKa3bIBaTh XapakTep CPEAbl B BOJHBIX paCTBOPaxX COJIEH;

XapaKTepu30BaTh (OMUCHIBATH) (PU3MUECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, rpadur, anmas, KpeMHUH, O0p, a3oT, docdop, cepa, XJI0p, HATPHUl, Kalui,
MarHuii, KaJabllui, alFOMUHUHN, Kele30, Mellb, IIUHK, cepedpo) U 00pa30BaHHBIX UMH CIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJIHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJOPOI, CEPOBOIOPOI, OKCHIBI
yraepoaa (I, IV), kpemuus (IV), azora (I, II, III, IV, V) u docdopa (III, V), cepsr (IV, VI),
CEepHHUCTasi, CcepHas, a30THas, ¢ocopHas, YrojbHas, KPEMHHUEBAs KHCIOTHI, OKCHABI H
ruapokcuabl MetaiuioB A - I[TA-rpynn, anromunus, menu (1), nunka, xenesa (I1 u III));



MOSICHATh COCTaB, OTACIbHBIC CIIOCOOBI TOJYYCHHUS W CBOMCTBA CIIOKHBIX BEIIECTB
(xucnopozacoaepKaliue KUCIOThl XJIOpa, a30TUCTasi, OOpHasi, YKCyCHasi KUCJIOThl U UX COJIH,
rasiorenu el kKpemuwus (IV) u docdopa (II1 u V), okcuna u ruapokcua xpoma (I1I), mepmanranat
KaJus;

OIMCHIBATh POJIb BAXKHEMIINX M3Y4aeMbIX BEUIECTB B IIPUPOAHBIX IPOLECCAX, BIUIHNUE HA
KHUBBIE OpPraHU3MBbI, MPUMEHEHUE B PaA3JIMUYHBIX OTPACIsAX SKOHOMUKH, HCIOJIb30BAHUE [UIf
CO3/1aHUSI COBPEMEHHBIX MaTEPUAJIOB U TEXHOJIOIH;

MIPOBOJIUTHh PEAKIWHU, TOATBEPXKIAIOIINE KAYSCTBEHHBI COCTAaB pa3IMYHBIX BEIECTB,
pacro3HaBaTh OMBITHBIM ITYTEM COJACPIKAIIUECS B BOJHBIX PACTBOpPaX MOHBI: XJIOPHI-, OpOMHUI-,
noaua-, cynbdar-, hocdar-, kapooHaT-, CHIMKAT-, CyIbPUT-, CyIb(Ha-, HITPAT- U HATPUT-UOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHUSI, MAarHus, KaJabIus, AIIOMUAHUS, *Kene3a (2+) u xkenesza (3+),
Meu (2+), IMHKa;

OOBICHATH U MMPOTHO3UPOBATH CBOMCTBA BaKHEHIIIMX HN3y4acMbIX BCHICCTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHUA, IPUMCHCHHC BCIICCTB B 3aBHCUMOCTHU OT UX CBOﬁCTB, BO3MOXXHOCTBb
MMPOTCKAHUA XUMHNYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCJIOBHAX HAa OCHOBC PACCMOTPCHHBIX
3JIEMEHTOB XMMHUYECKON KUHETUKU U TCPMOAUMHAMUKH,

BBIYUCIISTH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO J0JIIO
XMMHUYECKOI'0 3JIeMEeHTa 0 (hopMysie COEeIMHEHMs, MacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MOJIBHYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJIIPHYIO KOHIEHTPALIMIO BEIIECTBA B
pacTBope, HaXOAWUTh MpOCTeHIIy0 (opMyay BEIIECTBA MO MAacCOBBIM MM MOJIBHBIM JIOJISIM
AJIEMEHTOB, IPOBOAMUTH PACUETHI MO YPaBHEHUSIM XUMHUYECKHX PEaKLMH C y4eTOM HEJO0CTaTKa
OJIHOT'O U3 PEareHTOB, IPAKTUYECKOI0 BBIX0/1a IPOYKTa, 3HAUYCHHS TeI10BOro 3ddexra peakuuu,
OIIPENIENIATh COCTAB CMECEH;

co0iro1aTh paBuIa 0€30MacHO PaboTHI B TaOOPATOPUH ITPU HUCIOIB30BAHUN XUMHYECKOM
nocynsl 1 00OpYJIOBaHUS, a TaKXKe IMpaBHia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH BBIITOJHEHHSI JTAOOPAaTOPHBIX ONBITOB U MPAKTHUYECKUX PaldOT IO MOIYYEHUIO U
coOupaHMIO Ta3000pa3HbIX BELIECTB (aMMHaka U VYIVIEKUCIOrO Tra3a) M PEUICHUIO
HKCIEPUMEHTAIBHBIX 3aj[ay 10 TEMaM Kypca, IPeACTaBIsATh pe3yabTaThl SKCIIEPUMEHTa B (popme
BBIBOJIOB, 1O0KAa3aTCIbCTB, Fpa(l)I/IKOB, Ta6J'II/IH W BBIABJIATH OMIIUPUYCCKUE 3aKOHOMCPHOCTH,

IIPUMEHSTh OCHOBHBIE OIEPAllUU MBICIUTEIBHON JESITEIBHOCTH (aHAIU3 W CHHTE3,
CpaBHEHME, 0000IIeHNE, CUCTEMATU3AallNI0, BbISIBICHHE NPUYMHHO-CIEICTBEHHBIX CBSI3e€H) Mpu
W3Y4YEHHUHU CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIUMN, BIAZIETh €CTECTBEHHO-HAYYHBIMU METOIaMU
no3HaHUs (HaboieHne, U3MEPEHNE, MOJSINPOBaHNE, YIKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH);

MPUMEHITh TpaBuiia OE30MacHOTO OOpallleHHss C BElIeCTBAMHU, HCIOJIb3yeMbIMH B
MOBCETHEBHOM JKHM3HU, NMpaBWIa TOBEACHHUS B LENAX COEPEKEHHUS 370POBbS U OKpYKAroIIei
NPUPOIHON cpenpl, MOHMUMAaTh Bped (OMACHOCTh) BO3JCHCTBUS Ha JKHBBIE OPTaHU3MBI
OTIPEIETICHHBIX BEIIECTB, MOSCHITHh HA MPUMEpPaX CIOCOObl YMEHBIIIEHUS U TTPEIOTBPAIICHUS X
BPEIHOTO BO3ACHCTBHSI, 3HAUCHUE KUPOB, OCIIKOB, YIIIEBOJOB JIJIsl OPraHu3Ma 4eIIOBEKa;

UCIIOJIb30BATh TOJIYYCHHBIC TPEJCTABICHUS 0 cdepax MpodhecCHOHAIBHON JeATeIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY I MPOQPECCHOHATHHOMN
OpHUEHTAINH U JUIsl OCO3HAHHOTO BIOOPA XMMHH KaK MpOo(UIBHOrO MpeIMeTa Npy MPOoJ0HKEHUN
o0OydeHus Ha YPOBHE CpeiHero o0Iiero oopa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIEAOBATEIBCKON AEATEIbHOCTH XUMUYECKOU U
XUMHUKO-9KOJIOTHYECKOH  HAMpaBIIEHHOCTH, TMPHOOPECTH  OMBIT  MPOBEIEHUS  Y4eOHBIX



UCCIICIOBAaHUI B YCIIOBUSIX 00pa30BaTeNbHBIX OpraHM3alUi, a TaKKe OpraHu3auuil (LEHTPOB)
JIOTIOJIHUTEIIBHOTO 00pa30BaHUs JEeTEN.
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