Poccuiicko - TaIKUKCKOE TOCYAapCTBEHHOE 00 DKETHOE 0011Ie00pa30BaTeIbHOE YUPEIKICHNUE
«Cpennsist o01eo0pa3oBarenbHas MKoJa ¢ yriayOoIEHHBIM H3y4eHUEM OTACNIbHBIX TPEIMETOB B
r. Typcynsane umenn /.M. MenneneeBa»

«TPUHATO»

Ha [lemaroruyeckom coBete Hupektop PT I'BOY «(iO(f BT.
[IpoToxoin Nel

oT «28» aBrycra 2025r. ?/y'o/é T

[Tpukas Ne 85/

Pabouas nmporpamma
OCHOBHOT0 00ITIeT0 00pa3oBaHMs
«Xumus. YTiayOlIleHHBI YPOBEHBY
(mns 8 - 9 xkaccoB)

Ha 2025 /2026 y4eOHbIi TOJ

r. Typcynsane, 2025 rox



INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XHMHHM OCHOBHOTO 00mIiero oOpa3oBaHus (yriayOJa€HHBIH YpPOBEHB)
COCTaBlicHA Ha OCHOBE TpEOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOUW 00pazoBaTeIbHOMN
mporpaMMbl  OCHOBHOTO o0miero oOpaszoBanms, mnpeacraBieHHblx B @I'OC OO0, c yderom
denepanpHO paboueit mporpaMMbl BOCITUTAHHUS.

[Tporpamma no xumuu pazpaboTaHa C IEJIbI0 OKAa3aHUS METOAMYECKON MOMOIIYU YUUTEII0
B CO3aHUH paboyel mporpaMMBbl 10 y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W PAa3BUTHS OOYJArOIIMXCSA CpPEACTBAMH Y4eOHOTO TIpeaMeTa, OmpeiesseT
00s3aTenpHOe MPEIMETHOE COJIEpKaHUE, €ro CTPYKTYpy O pas3zesiaM U TeMaM, pacrpeaeiieHue
0 KJaccaM, pPEKOMEHIYEMYI IIOCIEI0BAaTEIbHOCTh HU3YYEHUS XUMHM C  Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOTo HpoIlecca, BO3PACTHBIX
0COOCHHOCTEH oOyJarommxcs. B mporpamMme Mo XUMHH YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeaMera B peaju3aluu TpeOOBaHWM K IUIAHUPYEMBIM JMYHOCTHBIM, METAlNpeAMETHBIM U
NpPEIMETHBIM pe3ylbTaTaM oOOydeHUuss ¥ B (OPMHUPOBAHHH OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIbHON 1eATEIbHOCTH 00yUYaIOIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

W3ydyeHne XMMHMHM Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMsI OpPUEHTUPOBAHO Ha
OOIIEKYIbTYpPHYIO  TOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKHX
OPUEHTHPOB, PA3BUTHUS MHTEIIEKTYAJIbHBIX CIIOCOOHOCTEH W HMHTEPECOB OOYYAIOIIMXCS, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHUE XUMUU CIYKUT OCHOBOM i1 POPMUPOBAHUS MHUPOBO33PEHUST 00YUAIOIIETrOCs, €ro
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHHS O MIPEBPACHUSAX YHEPTUHU U BEUIECTB B MIPUPO/IE, O MYTAX PEIICHUS I100aTbHBIX
npobiieM  yCTOMYMBOrO  pa3BUTHsSL ~ YEJIOBEYECTBA  —  CHIPbEBOM,  JHEPreTUYECKOM,
IPO/IOBOJILCTBEHHOM  TpoOieM, MpoOJeMBbl  JKOJIOTHYECKOH  0e30macHOCTH, mpolieM
3/IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH [ caMopa3BUTUS U (POPMHUpPOBAHUS
KYJIbTYpPbI JINYHOCTH O0YyUaroIUXCsl, UX 001el 1 PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aromxcs,
HAaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHOW  JeATENhbHOCTH,  JKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHT CO crenu(PUKON HAYYHOTO MBIILICHUS, 3aKJIaIbIBAE€T OCHOBBI IIPECTABICHUN O
€JIMHCTBE MPUPOJIBI U YETIOBEKA, SIBJSETCS KJIIOYEBBIM 3TarloM B (POPMUPOBAHUU €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH O0yUaIOIUXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XUMHUU OO0ECTEUMBAIOTCS CIEU(UKON COAepKaHUS
MpeaMeTa, KOTOPBIA SIBISIETCS TIEAarorMuecKy aJIalTHPOBAHHBIM OTPAKEHUEM OIPEICIEHHOTO
JTamna pa3BUTHUSI XUMHUH.

VYrnyOn€éHHbINi Kype XMMHUH OCHOBHOTO 00111eT0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHUE
00y4JarOIMMHUCS CHCTEMBI MEPBOHAYATBHBIX MOHATUH XWMHH, OCHOB HEOPTaHUYECKOW XHMUU,
OCHOBOIIOJIATAIOIINX TPEACTABICHUN OOIIEeH XWUMHHW U OTICIBHBIX 3HAYUMBIX TOHSATHH
OpTraHUYECKON XUMUH.

CtpyKkTypa cojiepkaHusi MPOrpaMMbl TT0 XUMHH C(POPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydyenuto. ConaepaHue CKJIAJbIBAETCA U3 CHUCTEMbl MOHATHH O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI



OpraHU30BaHbl MO MPHUHIIUITY MOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUNH HAa OCHOBE TEOPETHUYECKUX
IPEeCTaBICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kKak OCHOBHOI'O 3aKOHA XMMHU;

YUEHUS O CTPOSHUHU aTOMa U XUMUYECKOU CBS3H;

NpeCTaBICHUN 00 3JIEKTPOTUTHUECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KMHETUKE U TePMOJIUHAMUKE.

B ocHOBy TeopeTHdyecKMX 3HAHHMHA TOJOXKEHbI SMIHPUYECKH TOJYYCHHBIE (DAKTHI.
TeopeTnueckrue 3HaHMS Pa3BUBAIOTCS IOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYrOMYy U
00eCTeynBarOT 00Y4aloIUMCs BO3MOXKHOCTh OOBSICHITD U TPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOr0 IPUMEHEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHnue cozep:kaHus MPOrpaMMBbI 110 XUMHUH MPOUCXOAUT C HCIIOJIb30BAaHUEM 3HAHUH U3
paHee M3YYEHHBIX y4eOHBIX MPEeIMETOB: OKpYXKaIoIui Mup, Ouoiorus, Gpusuka, MaTeMaTUKa,
reorpadusi, TEXHOJIOTHUSI, UCTOPHSL.

[Iporpamma OCHOBHOro 001Iero oOpa3oBaHus 10 XUMHH (yrayOJEHHBIH YpPOBEHB)
OPUEHTHPOBaHAa Ha COXpaHEHHWE (YHAAMEHTAIBFHOIO XapakTepa o0pa3oBaHHWs, CIEHUPUKA
yueOHOro TmpenMera U oOOecleyeHHe YCHEIIHOTO OO0y4YeHUs Ha CIEIYIOIIeM YpOBHE
oOpazoBanus. B mporpaMmMe 1O XUMHM peaqM3yeTcsl pa3BHBAIOMIAs M IMPAKTHYECKas
HAIPaBIEHHOCTh 00y4YeHUs XuMuu, nuddepeHnuanus oOydeHus], BKIIOYAOMas TpoGUIbHy0
MOJATOTOBKY OOYdYalomMXCS M TIOCIEAYIOIIee CaMOOIpeaesieHHe B BBIOOpPE HampaBJICHUS
o0Oy4deHus B Mpo(UIBHBIX KIaccax.

Yrany6néHHoe u3ydeHHe XHMHUHM CIIOCOOCTBYET peasin3aluy 3afad NpogecCHOHATBHON
OpUEHTAIlMM M HaIlPaBJICHO Ha TMPEAOCTaBICHHE BO3MOKHOCTH KaXJOMy OOydarolmeMycs
NPOSIBUTh CBOM HMHTEJUICKTYaIbHBIE M TBOPYECKHE CIOCOOHOCTH NpPU HU3YYEHHH Y4eOHOTO
npeaMera, HEOOXOoAMMbIE Ui TPOAOJDKEHHs 00pa3oBaHUS M JajbHEHIIeld TpyAoBOM
NEeSITETTHHOCTH.

[Iporpamma no xumuu (yriayOn€HHBIN ypOBEHb) MpeAHa3HAUYEHA ISl MCIOJIb30BAaHUS B
00pa3oBaTeNbHBIX ~ OpPTraHU3aIMsIX, peATM3YIONMX mnporpamMmbsl auddepeHunpoBaHHOTO
(yriny6nénHoro, mnpo(uIbHOTO) H3y4eHHUsS OTAEIbHBIX Y4YeOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OO6pa3zoBarenbHble PYHKIIUN XUMHH, U3y4aeMON Ha YriyOJIEHHOM YpOBHE, PEalU3yIOTCs B
nporecce (OPMHUPOBAHUS 3HAHUH OCHOB XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIHOCTH YEeIOBEKa M OJHOTO0 W3 KOMIIOHEHTOB
MHPOBOM KYJIBTYphl. 3ajada y4eOHOro TIpeIMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUN — BaKHEHIINX (HaKTOB, MOHATUI, 3aKOHOB U TEOPETUUYECKUX IMOJOKCHHIA,
JOCTYITHBIX 000OIIEHNH MHPOBO33PEHUECKOT0 XapakTepa, S3bIKa HAayKH, B TPHOOIIEHUH K
HAyYHBIM METOJaM IMO3HaHUS MPU U3yUYEHUU BEIIECTB U XMMHUECKUX peakuui, GopMupoBaHUU
¥ Pa3BUTHUH MO3HABATEIHHBIX YMEHUH M CIIOCOOOB NEATENHHOCTH W UX MPUMEHEHUU B y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTIO
00pamieHus ¢ BeeCTBAMHU B TIOBCETHEBHOW KHU3HH.

[lenu w3ydeHUsT XUMHUHM OTPAXAIOT HAMNpPaBIECHHOCTh OOy4YeHHS Ha pa3BUTHE U
camMopa3BUTHE JIMYHOCTH, GOPMUPOBAHNE €€ UHTEIUIEKTa U O0LIeH KyIbTYpHI.

W3yueHre XMMHUU HANPaBJIEHO Ha IOCTUKEHUE CIEAYIOIIUX LIETeH:

dbopMHpOBaHNE HMHTEUIEKTYalbHO PAa3BUTOW JMYHOCTH, TOTOBOH K CamMoOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TMPHHITHIO DELICHWH, CIOCOOHOM aJanTHUpoBaThes K
OBICTPO MEHSIOIIMMCS YCIIOBHUSIM JKU3HHU;

dbopMHpOBaHHE CHUCTEMbl XMMHMUYECKHX 3HAHMHA KaK KOMIIOHEHTa €CTeCTBEHHO-HAay4YHOMH
KapTHHBI MUpPA, KaK OCHOBBI JUIsI TIOHMMAHHUS XWMHYECKOH CTOPOHBI SIBICHUH OKPYXArOIIEro
MHUpPa, OCBOCHUE S3bIKA HAYKH,



npuoOIeHne 00yJaroMUXCsl K CaMOCTOSATEIbHON MO3HABATEILHON U UCCIIEI0BATEIIbCKOM
NESTEIIbHOCTH, K HAayYHBIM METOJlaM TMO3HaHUS, (OPMUPOBAHHWE MOTHBAIIMM W PA3BUTHE
CITOCOOHOCTEH K M3yYEHHUIO XUMHH,

dbopmupoBanue o0meH (GyHKIMOHAIBHONH M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHMBATh SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, MCIOJIb3ysS 3HAHHS U
OTBIT, TIOJYYCHHBIC MPU W3YyUYCHUH XUMHUHU, MPUMEHATh HMX TPU pPEIIeHUH mpodieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU IESATEIBLHOCTH;

pa3BuTHE y OOydYaIOIIMXCS HMHTEpeca K M3YYCHUI0 XUMHH U chepaMm JesTeIbHOCTH,
CBSI3aHHBIM C XHUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MpOoduis U
HANPABICHHOCTH JAIHEHIIIETO 00yUCHHUS;

OCO3HAHUE IIEHHOCTH XUMHMYECKUX 3HAHMN B J>KM3HM 4YEJIOBEKa, IMOBBIIICHUE YPOBHS
DKOJIOTMYECKON KYJIBTYPBI, HEHNPUATHE INEHUCTBHUM, NPUHOCIIIMX Bpel OKpYXKarolehd cpene u
3I0pOBBIO JIIOJIEH;

nprOOpeTeHNEe OO0YYAIOIIMMHUCS OIBITa CAMOIIO3HAHUS, KIFOYCBBIX HABBIKOB (KIFOUEBBIX
KOMITETCHIIHMH ), HEOOXOMMBIX JUIsl pa3JIMYHBIX BHJIOB JIEATEILHOCTH.

Ha yrnmyonénHoe u3ydeHue yueOHOro nmpeamera «XuMHs OTBOAUTCS 1Mo 136 JacoB B 8 u
9 knaccax (4 yaca B HeZIelt0), Bcero 272 yaca 3a Ba rofia 00y4eHus..



COJAEP)KAHUE OBYYEHUA
8 KVIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

Xumusi — BaKHasE 00JIACTh €CTECTBO3HAHUSI M MPAKTUYECKOM JCSATEIHHOCTU YEJIOBEKA.
[Ipenmer xumuu. Pomp xuMuuM B KuU3HM uenoBeka. KpaTkue cBeleHUss 00 HCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHH. XUMHS B CUCTeMe HayK. Terna u BemiectBa. dusndeckue u
XMMUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUA BemecTB. [loHsATHE 0 TeOpeTHUeCKHuX U
SMIIMPUYECKUX METOJIaX IO3HAHUSI B ECTECTBEHHBIX Haykax. lIpencraBiieHuss O HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HAOJI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOICTUPOBaHUE,
Bbiunciienue. [lpeacraBineHuss 0 HayyHOM MO3HAHMM HA TEOPETHYECKOM YPOBHE: HAy4dHbIE
dakThl, mpobieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

SA3b1k xumun. ICTOYHUKY XUMHYECKOW HH(pOpMAaIHH.

[TonsiTe o meromax paboThl ¢ XUMHUYECKUMHU BemiecTBamMu. OO0pyJIoBaHHE MIKOJIHHOU
XUMUYecKou laboparopun. [IpaBuna 6e3o0macHOro oOpameHus ¢ BeecTBaMH 1 JIabopaTOpHBIM
0o0opynoBaHuEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie CMecH: BO3IYyX, HMPHUPOIHBIN Ta3, HEQTh,
MPUPOJHBIE BOJbI, TOPHBIE MOPOALI U MHUHEpabl. [IOHATHE O TOMOI€HHBIX M T'€TEPOre€HHBIX
cmecsx. CriocoOsI pa3aenieHus cmeceit. O9rcTKa BEIIecTs.

BemectBa M XUMHUYECKHE pPEAKUUU. ATOMBI M MOJIEKYJbl. XHWMHUYECKHE 3JIEMEHTHI.
CuMBOJIBI XUMHYECKUX 3JeMEHTOB. [IpocThie U clokHble BemiecTBa. MeTauibl 1 HEMETAJLIbL.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

Xumuyeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OmpeneneHue BaJCHTHOCTH DJIEMEHTOB 10  Qopmyiaam
OMHApPHBIX COCIMHEHWUH W cocTaBlieHHE (OpMYyNl OWHAPHBIX COCAWHCHHHA I10 BaJICHTHOCTH
3nemMeHToB. OTHOCUTENbHAs aTroMHas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas macca. MaccoBast
JIOJIsSl XUMHYECKOTO JIEMEHTa B COeMHEeHNH. Haxoxnenne npocreiimeii (opMyIibl BEIIeCTBA 110
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
yrclia CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo ¢opmylnaM XUMHUYECKHX COEIMHEHUHU.
Monsipras Macca cMecH BemecTB. MoJibHasE J0JIS XUMHUYECKOTO JJIEMEHTa B COCIUHEHHH.
Haxoxnaenue mpocrteiimieii hopMyIibl BelecTBa 0 MOJIBHBIM JIOJISIM JIEMEHTOB.

dusnueckue U XUMHYECKUE SBJIICHHS. XMMHUUYECKas Peakius U €€ MpPHU3HAKH. Y CIOBHS
MPOTEKAaHUsI XUMUYECKUX PeaklMii. 3aKOH COXPAHEHHSI MacChl BEECTB. ATOMHO-MOJIEKYJIsSipHast
teopud. KuzHp u gesarenbHocTh M.B. JlomMoHocoBa. Xumuueckue ypaBHEHUA. THIbI
XUMHYECKHX peakuuid (COemuHEHUs, pa3lokKeHHs, 3aMelleHus, oOmeHa). PacueTsl 1o
XUMHUYECKUM YPaBHEHUSIM.

DKCIEPUMEHTATbHOE U3YUYE€HUE BEILIECTB U SBICHUI. 3HAKOMCTBO C XUMHUUYECKOU MOCY 10,
C TmpaBWjaMd paboThl B JIAOOpPATOPUU W TpUEeMaMH OOpalleHuss ¢ Ja0opaTOPHBIM
obopynoBanueM. M3ydyenwe u omnucaHue (U3MUECKUX CBONCTB 00pa3lloB HEOPTraHHMUYECKUX
BEIIIECTB — METAJUIOB U HeMeTalIoB. HaGmroaenune ¢pusndeckux (1aBieHne BOCKa, TastHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE W KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAIMBAaHWE MEIHOW TMPOBOJIOKU, B3aMMOJICWCTBHE COJABI WJIM MeJa C COJITHOW KHCIIOTOM)
sapreHuil. O3HakomiieHHe ¢ oOpa3lamMu BellecTB KoinudecTBoM | wmoib. HaGmrogenwe u
OTMCaHUe MMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEAKIUi (pa3ioKeHHe caxapa, B3auMOJICHCTBHE
CEpHOHN KHCIOTHI C XJIOPHIOM Oapusi, MOJIydeHHE U pasnokeHue ruapokcuaa menu (l) mpu
HarpeBaHWM, B3aMMOJICUCTBHE jkeie3a ¢ pactBopoM comm meau (l1). M3yuenme cmocobGoB
pa3zeneHus cMmecel (C TOMOIIbIO MarHuTa, (PUIBTPOBaHWE, BBIMAPUBAHHE, IUCTHIUISIIHS,
xpomarorpadusi), TpoBEICHHE OYUCTKHU MOBapeHHOU coym. HabmroneHne u onucaHue OIbBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHUSI MaCCHI.



Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

ITpencraBnenust o rasax. Bozgyx — cmech rasoB. CocraB Bo3ayxa. 3akoH ABOTrajpo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHOMN
MOJICKYJISIPHOM Macchl ra3000pa3HOrO BELIECTBA IO HM3BECTHON OTHOCHUTENBHOW IUIOTHOCTH.
OObEMHBIE OTHOILIEHUS Ta30B MIPU XUMHUECKHUX PEAKIIMSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue kuciopoja B IpPUPOJE,
dbuznyeckue U XMMHYECKUEe CBOICTBA (peakluy ropeHus U okucienus). [lporeccol okucienus B
xuBor mpupoae. Oxcuasl. I[Ipumenenue kuciaopoma. CrocoObl MOMYyYEHHS KHUCIOpOAa B
naboparopur W mpombliiieHHOcTU. [loHsTHe o kartanmuzarope. KpyroBopor kuciopoaa B
npupoze. O30H — ajutoTpornHas MoAuduKanus Kuciopoaa. O30HOBBIN CIIOW, €ro 3HaAYCHHUE IS
JKUBBIX OpraHu3MoOB. Pa3pyiienue 030HOBOro ciosl.

TernnoBoil 3¢ (et XUMHUECKOW peaklUuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEpMHUECKHE peakuuu. TomnmBo. Mcnonp3oBaHWE yriisi M METaHa B KayeCTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHukoBoM 3¢ exre.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
¢u3nUeckrue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI oiydyeHus. [lonsTre o kuciorax
u coisax. Mcnonb3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona xak pactsopureins. PactBopsl. HaceleHHsie 1
HEHACBIIIEHHbIE pacTBOpbl. PacTBopumocth BemiecTB B Boge. DakTopbl, BIMsOLIME Ha
pacTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BemecTB. CrnocoObl BBIPAXKEHUS KOHLIEHTpAlUU
pacTBOpOB: MaccoBas JI0Js PacCTBOPEHHOTO BEIIECTBA, MOJspHAs KOHLEHTpauus. Poib
pPacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.

Xumuyeckue cBoiicTBa Bojabl. [loHsitue 00 ocHoBaHusix. [loHsTHe 00 WHIMKaTOpax.
KpyroBopot Bozbl B npupoje. 3arpsa3HeHHe NPUPOAHBbIX BoJA. OXpaHa M O4YMCTKAa IMPHUPOIHBIX
BOJI.

Knaccudukanus Heopranmdeckux coeauHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
conmeoOpa3ywomue  (OCHOBHBIE,  KHUCJIOTHBbIe, amOTepHbIE) U  HecolieoOpa3yrolue.
MexnyHapoiHas HOMEHKJIATypa OKCHJIOB. TpHBHaJIbHbIE Ha3BaHUS OKCHUIOB. DPuU3nMYecKue u
XapakTepHble XMMHUYECKHE CBOMCTBA OKCHJIOB (B3aMMOJICHICTBHE C BOJAOH, C KHUCIOTaMu MU
OCHOBaHUSIMH, C IpYTUMH oKkcugamu). [lomyuenue okcuios.

ITonsiTHE O TMIPOKCHIAX — OCHOBAHMSX M KHUCIOPOJCOJEpKAalIMX KHUCIOTax. KHCIoTHI.
Knaccudukanusa kucinor. MexayHapoaHass HOMEHKJIATypa U TpUBHAJIbHbIE Ha3BaHUS KUCIIOT.
dusnueckue U XMMUYECKHE CBOMCTBA KHUCIOT (B3aMMOJAEHCTBHE C METallaMH, C OKCHAaMHU
METaJIJIOB, OCHOBaHUSIMHM U cosisimMu). Pan aktuBHoctu merauioB H.H. bekeroma. Ilomyuenue
KHCI0T. KnuciaoTel B Ipupose, NpUMEHEHUE BAKHEHIINX KUCIIOT.

OcHoBanust. Knaccudukanuss OCHOBaHMIA: IIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Me:xyHapoHas HOMEHKJIaTypa OCHOBaHMM. TpuBHanpHble Ha3BaHUsA ocHOBaHuU. lllenoun, nx
CBOICTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHJAMH, KHCIOTaMH W COJSIMH) U CHOCOOBI
noiydyeHus. HepacTBopuMble OCHOBaHMs, MX CBOMCTBa (B3aUMOAEWCTBHE C KHUCIOTaMHM) M
criocoObl momyueHus. AmdportepHocts. [loHsiTue 00 amMPOTEepHBIX THAPOKCUIAX (HA MpUMEpe
TUAPOKCUAOB LIMHKA M aJIOMUHUSA): XMMHUYECKHUE CBOMICTBA (B3aUMOJEHCTBUE C KHUCIOTAaMHU U
HIeJI04aMu) U MOJIy4YeHHUE.

Conu (cpeanue, KUCble, OCHOBHBIE, BOMHbIE). MeXIyHapo Hasi HOMEHKIATypa CoJieH.
TpuBnanbHble Ha3BaHUS cojiel. PU3MUYECKUE U XapAKTEPHBIE XMMUYECKHE CBOMCTBA HA IPUMEPE
cpennux conei. [lomyuenue conen.

['eneTnyeckas cBsi3b MEXAY KjacCaMHU HEOPTraHUYECKUX COETUHEHHI.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE OMpEIeNIEHNE COJepKaHUs KUCIOPO/a B BO3/IYX€E;

HoJy4eHue, coOupanue, pacro3HaBaHue U U3y4eHHUE CBOMCTB KHCIOPO/a;

HaOJII0/IeHUE B3aMMOJCHCTBHS BEIIECTB C KHUCIOPOJOM M YCJIOBHI BO3HUKHOBEHHUS H
IIPEKPALLEHUS TOPEHUS;



03HAaKOMJIEHHE C 00pa3liaMHu OKCUIOB U OMMCAHNE UX CBOMCTB;

NoJy4eHue, coOupanue, pacrno3HaBaHue U U3y4eHUE CBOMCTB BOAOPOaa (TOpEHHE);

B3auMo/ieiicTBre Bogopoa ¢ okcuaom meau (11);

UCCIIEIOBaHHE 0COOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIAECICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BEILIECTBA;

B3alMOJIEICTBHE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);

ONpeIETICHUE PACTBOPOB KHUCIIOT U IIEJIOYEH € TOMOILBIO UHANKATOPOB;

UCCIieIoBaHre 00Pa3I0B HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;

u3zydeHue B3aumozeiictBus okcuna meau (lI) ¢ pacTBopoM cepHON KHCIOTHI, KHCIOT C
MeETaJUIaMM, pEeaKIui HEUTpalu3amuy;

MOJIy4YEeHUE HEpPAaCTBOPUMBIX OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeTajula JAPYTHMM U3
pacTBopa CoJu;

B3aUMO/ICHCTBUE THIPOKCUA [IUHKA C PACTBOPAMH KUCIJIOT U LIEJIOYEH;

pelIeHHEe SKCIEePUMEHTAJIbHBIX 3a7ady 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHWYECKUX
COEIMHEHUI.

Ilepuoauyeckuii 3axoH u Ilepuoanyeckasi cucremMa xumMudeckux djiaementos JI. M.
MenaesieeBa

Crtpoenue aToMOB. XuMHUeCcKasi CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.

[lepBble TOMBITKA KIACCU(PUKALMUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
(ceMelicTBax) CXOJAHBIX 3JIEMEHTOB: ILEIOYHBIX U LIEJIOYHO3EMEIbHBIX MeTalllaX, rajJloreHax,
WHEPTHBIX (OIarOpogHBIX) razax. OJEMEHTBHI, KOTOpble O00pa3yloT aM(OTepHbIE OKCHABI U
TUAPOKCUBI.

[lepuonnueckuii 3akoH. OtkpsiTue lleproanueckoro 3akona. Ilepmonuueckast cucrema
xumuyecknx sneMeHToB JI. M. MenneneeBa. Koporkonepuoanasi U JJIMHHONIEpUOTHAS (HOPMBI
tabnuubl «l[leproanueckas cucrema xumuueckux anneMmeHntoB Jl. M. MenneneeBay. [lepuoast u
rpynnsl (A- u b-rpynmnsr).

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. PaguoakTMBHOCTB. DJNIEKTPOHBI.
DJeKTpoHHAs OpOUTalb. DHEPreTHYECKHe YPOBHU M IOJYPOBHH atoMma: S-, P-, d-opOutaiu.
OJNeKTpOHHbIE KOH(UIypalluu M 3IEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Puzndeckuit
CMBICI MOPSIIKOBOIO HOMEpa, HOMEpa Mepuoja U Ipynmnbl diaemMeHTa. CTpoeHue 3JIeKTPOHHBIX
oOonouek aroMoB mepBbIXx 20 Xumuueckux syeMeHTOB Ilepuoanueckoit cucremsr /[ U.
MeHeneeBa: pacnpefeneHie 3JIEKTPOHOB II0 DHEPreTUYECKHM YpPOBHSAM, NOAYPOBHSM U
opouransaM. Gusznueckuii cmbicn Ileproandeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB II0 TpyINIaM U nepuojaaM. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHMYECKUX JJIEMEHTOB B INEPUOAAX W Ipynnax. XapaKTEPUCTHKAa XMMHUYECKOTO
JJIEMEHTA I10 €ro nonoxeHuro B Ilepuonnueckon cucreme 1. . Menneneesa.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. 1. . MeHnenees — y4eHsbli U IpaykJaHUH.

OJIEKTPOOTPHULIATEIBHOCTh  XMMHUYECKMX  DJIEMEHTOB. XHMHYECKas CBsI3b. Bubl
XUMUYECKON CBS3U: KOBAJCHTHAs IOJISIpHAs CBsA3b, KOBAJICHTHAs HEIOJSAPHAs CBSA3b, MOHHAs
CBsA3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON U MOHHOM CBSA3HM. DJIEKTPOHHBIE U CTPYKTYpPHbBIE
¢dopmybl BemiecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopgHbie BemecTBa. THUMBI KPUCTAIUIMUYECKUX PEIIETOK: MOHHAS,
aTOMHas1, MOJIEKYJISIpHAs ¥ UX XapaKTEPUCTUKH.

Crenenr okxucinenus. OmnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OWHApHBIX
coequHeHUAX. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomecchl OKuCIEHMS U
BocCTaHOBJeHMs. OKHCIUTENM U BoccTaHOBUTENH. COCTaBlI€HME YpPaBHEHUH MMPOCTHIX



OKHCITUTEIFHO-BOCCTAHOBUTEIFHBIX PEaKIUH W PAacCTaHOBKA B HHUX KOA(PQOHUIIMEHTOB METOIAOM
AIIEKTPOHHOTO OaaHca.

DKCIepUMEHTATLHOE U3yUYCHHE BEIIECTB U SBJICHUN:

O3HaKOMJICHHE C 00pa3iaMy METaJIOB U HEMETAIIJIOB,

MOJICIIMPOBAHUE CTPOCHUS MOJICKYJI TIPU TIOMOIIM PHUCYHKOB, MOJIEINCH, AJIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

NPOBEJICHUE OTBITOB, HIUTFOCTPHPYIOIIUX MPUMEPHI OKUCIUTEIEHO-BOCCTAHOBHTEIBHBIX
peakiuuii (ropeHue, peakiuu pa3aoKeHHs, COSTUHEHNU).

MexknpeaMeTHbIe CBSI3H

Peanuzanus MEXIpPEIMETHBIX CBSI3€H MPU M3YYEHUU XUMHUH B § KJIACCE OCYIIECTBIISAETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHA, TaK U MOHATUH, IPUHSTHIX B
OTJENIbHBIX €CTECTBEHHBIX HAayKaX.

OOmme ecTecTBEHHO-HAYYHbIC MOHATHUS: SBJICHUE (IpoIlecc), HAyYHbIH (aKT, THIIOTE3a,
TEOpHs, 3aKOH, aHAJM3, CUHTE3, KIACCH(PHUKAIN, TIePUOTUIHOCTh, HAOIIOIEHUE, SKCIICPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIb.

Owusmka: SBIEHUS TNPHPOIBL, (U3NYECKHUE SBJICHUS, BEIIECTBO, TEJO, (QHUIUIECKUE
BCJIMYMHBI, CMHHIBI M3MEPEHHUs, 00bEM, Macca, arperatHbie COCTOSIHAE BEIECTBA, aTOM,
DIIEKTPOH, TPOTOH, HEUTPOH, HMOH, MOJEKYJla, CTPOSHHE Ta30B, J>KUIKOCTEH W TBEPHBIX
(KpUCTAJUTMYECKHX ) TEJ, DIIEKTPUYCCKHIA 3apsiJl, KOJTHMUECTBO TEILJIOTHI.

buomnorus: 6uocdepa, porocuHTe3, MPOLIECCH OOMEHA BEIECTB.

['eorpadusa: armochepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJC3HBIE
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIE PECYPCHI.

Texnonorus:  TexHocepa, MPOU3BOACTBO, XHMHUYECKHE  TEXHOJIOTHH,  CHIPbHE,
KOHCTPYKLIMOHHBIE MaTEPHAIIBL.

9 KJIACC

BewecTBo M XMMHYECKas peaKkuus

[ToBTopenue u yriyOneHHe 3HAHUM OCHOBHBIX pa3zienoB Kypca 8 kiacca. CtpoeHue
aToMoB. CBOICTBa aTOMOB XHMMHYECKHX 3JIEMEHTOB, MX KOJMYECTBEHHbIE M KaueCTBEHHbIE
XapaKTEPUCTUKH (pannyc, JJIIEKTPOOTPULATENBHOCTD, SHEPIUs VMOHM3ALUN).
[TocnenoBaTenbHOCT  3allOJIHEHMSI JJIEKTPOHHBIX OpOMTalell aToMOB MallblX IIE€pUOJOB.
OcoOeHHOCTH  3allOJTHEHMs  DJIEKTPOHHBIX ~ opOWTaned aToMOB  OOJBIIMX  HEPUOJIOB.
Ilepnonnueckas cucreMa XMMHYECKUX JJIEMEHTOB B CBETE IPEJICTABICHUM O CTPOECHUHU aTOMA.
CreneHb OKUCIEHMS U BaJIEHTHOCTb. [IpeacraBineHne o nepuoandeckol 3aBUCMMOCTH CBOMCTB
XUMHUYECKHX  DJIEMEHTOB  (3JIEKTPOOTPULIATENbHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOWCTBA, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHJIOB M THJIPOKCHIOB) OT CTPOSHUS aTOMa.

Crpoenue BeuecTBa. BemiectBa B TBEpAOM, KHUAKOM U ra3000pa3HOM COCTOSHUU. Bugbl
XMMHUYECKON CBSA3M: MOHHAs, KOBaJICHTHas (HEMOoJsgpHasi, MOJspHas); OOMEHHBIH M JIOHOPHO-
aKLENTOPHBIN MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.

MexMmonekysipHble B3auMOJEHCTBUS (BOIOpOJIHAs CBsA3b, CUJIbl Ban-nep-Baanbca).
Tumbel KpUCTAUIMUECKUX PEIIETOK — AaTOMHAsl, MOHHAs, METAUIMYECKas, MOJIEKYJIApHas — H
0COOEHHOCTH HX CTPOEHMsA. 3aBUCHUMOCTh CBOICTB BeIIeCTBA OT THUINA KPUCTAJUIMYECKOH
PELIETKN U BUJIa XUMUYECKOH CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH TpOTEKaHUs XUMHMUYeckuX peakuuil. Kriaccupukamus
XUMHYECKHX PEaKIHUil M0 pa3nyHbIM MpH3HaKaM (MO YHCIy U COCTaBy Y4YacTBYIOIIMX B
pEaKIMU BEIIECTB, 10 TEIUIOBOMY 3((eKTy, M0 U3MEHEHUIO CTEIeHEeH OKUCIECHHUS] XUMHUECKUX
JJIEMEHTOB, MO OOPAaTUMOCTH, IO YYacTHIO KaTalau3aropa, IO arperaTHOMy COCTOSHUIO
pearupyonux BeIecTB).



DJIEeMEHThl XMMHYECKOW TEPMOJMHAMUKHU. DHEPreTUKa XMMHUUECKUX peakuuid. TenmaoBoit
3pPEeKT XUMHUYECKOH peakiuu. OK30- U SHAOTEPMUYECKHE pEaKIMH, TEPMOXMMUYECKHE
ypaBHeHus. 3aKoH l'ecca u ero cineacTBus. BerauciieHns no TepMOXUMHYECKUM YPABHEHUSIM.

[TonsiTHE O CKOPOCTM XHMMHYECKOW peakuuu. 3aKOoH JeicTByrommux macc. DaxTopsl,
BIMAIOIINE HA CKOPOCTh XMMHMYECKOW peakuuu. JHeprus aktuBauuu. [loHsTHE O KaTanuse.
®epmenTtbl. UHrHOUTOPEI.

[TonsiTue 00 o0OpaTUMBIX U HEOOPAaTUMBIX XUMHYECKMX peakuusax. Ilonsarue o
XHMHYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcioBuUsS CMEIIEHUS XUMUYECKOTO
paBHOBecus. DaKTOPbI, BIUAIONIME HA COCTOSTHUE XMMUYECKOTro paBHOBecHs. [Iporno3upoBanue
BO3MOXXHOCTH TIPOTEKAHUS XMUMHUYECKHUX IPEBpAIllEHUN B Ppa3IUYHBIX YCIOBHUSIX HA OCHOBE
MPEJICTaBICHUI 00 N3YYEHHBIX FJIEMEHTAaX XUMUYECKOW KMHETUKH U TePMOJAUHAMHUKHU.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa XMMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENICHU OKUCJIEHUs. BaKHbIE OKUCIUTENN U
BoccTaHoBuTenu. llepmanranar kamus  (xapakrepuctuka). CocTaBieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~PEAaKIUMH C MCHOJIb30BAHUEM METOAAa 3JIEKTPOHHOI'O
OanaHca.

OJNIeKTpOoNUTHYECKass JAuccounanus. XUMHUYECKME peakuuu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON auccouuanuu. PactBopenue kak pusuko-xumuuyeckuit npouecc. [lonstue o
TUAPATaX M KpUCTAJUIOTUApAaTax. OJEKTPOJIUTBI MU HEINEKTPOJUThl. KaTuOHBI, aHHUOHBI.
MexaHu3M AMCCOLMAIMY BEILIECTB C Pa3IMUHbIM BUAOM XUMHUECKOH CBs3U. CHIIbHBIE U clla0ble
31eKTposiuThl. CTENeHb UCCOIMaluy, KOHCTaHTa Auccouuanuu. MloHHoe nmpousBeaeHrne BOJBI.
Bonopoausriit nokazarens. UHIUKaTOpbI. DJIEKTPOIUTAYECKAS JUCCOLMALIMS KUCIIOT, OCHOBAHUIA
U COJIEN.

Peakiiuun woHHOTO OOMEHa. VYCJIOBHS NPOTEKAaHUS PEAKIUA HOHHOTO OOMEHa.
MounekysipHble, MOJHBIE U COKpAIlCHHblE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHUCIOT,
OCHOBaHUM U cCOJ€ B CBETE€ MPEACTABIECHUNM 00 HIIEKTPOJUTUYECKONH JIMCCOLMALINU.
KauecTBeHHbIe peakliii HA UOHBI.

I'mppomus coseli. MoHHBIE ypaBHEHHs TMAPOaM3a coyeil. XapakTep cpeisl B BOJHBIX
pacTBopax coJie.

OKCHepUMEHTAIbHOE M3yY€HUE BEIIECTB M SBJICHUI: O3HAKOMJICHHE C MOJAEISAMU
KPUCTANIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJIOB M HeMeTaioB (rpadura u
ayMasa), CJI0XKHBIX BEIECTB (XJI0pHUAa HATpuUs);

MCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKLUU OT BO3JECHCTBHS Pa3IMUHBIX
(bakTopoB;

OTIBITHI, WTIOCTPUPYIOIIHE OOPaTUMOCTh XUMHUECKUX PEAKLIUH;

HCCJIEIOBAHUE  DIJIEKTPOIIPOBOJHOCTH PAacTBOPOB, IIpolecca JHUCCOLMALUMA  KHUCIOT,
[IEJI0YEn U COJIEH;

IIPOBEJICHUE OINBITOB, WUIIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHUSI PEAKIU HOHHOIO
oOMeHa (0Opa3oBaHue OcajKa, BbIIEICHHE ra3a, 00pa3oBaHUEe BOJbI);

IPUMEHEHNE HHANKATOPOB (JJaKMyca, METHIIOpaHKa U (peHoa(TanenHa) 1 ONpeaesIeHus
XapakTepa cpefibl B PaCTBOPAaxX KHUCJIOT, OCHOBAaHUM U COJIEH;

MIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pa3iokeHus, COeTUHEHNs );

pacro3HaBaHHE HEOPTraHMUECKUX BEIIECTB C TOMOIIbIO KAUECTBEHHBIX PEaKuil Ha HOHBL;

pEIIEHNE DKCIEPUMEHTAIBHBIX 3a7ad MO TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHbIE
peakuun», «'uaponus conen», « INEKTPOIUTAYECKAS TUCCOLIALUS.

HemeTauibl 1 MX cOeJUHEHHSA

OO0mas xapakTepucTuka HeMeTauioB. OCOOEHHOCTH CTPOEHHS aTOMOB XHUMHUYECKUX
AJIEMEHTOB, MPOCTBIX BEIIECTB, aLIOTponusa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA
HeMmeTay10B. CpaBHUTENbHAS XapaKTEPUCTHKA COSAMHEHUI HEMETAIIJIOB.



OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJIOT€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJECTBHE ¢ MeTaulaMH, HeMeTallJIaMH,
BOJIOM, mienmoyamu). XiopoBogopoxd. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IMOJyYCHHE,
npuMeHeHue. JlefcTBre XJiopa U XJI0pOBOIOPOa Ha OPraHu3M yesloBeka. BaxkHeiue xinopuasl
U MX HaxoxjeHue B nmpupoje. [lousatue o KuCIopoacoaepKaiux KUCIoTax XJaopa U X COJIAX.

VVIA-rpynmnel. OcoOEHHOCTH CTpPOEHHsS aTOMOB, XapaKTEpHbIE CTENEHH OKHCIICHHUS.
Crpoenrie u (u3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M CEephbl. AJUIOTPOIIHBIC
MOIUGUKALMM  KUCIOpOAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMETa/IaMHM, METaJUlaMH, KOHLEHTPUPOBAaHHBIMH a30THOH M  CEPHOM  KHCIOTaMH).
CepoBozioposr, cTpoeHHe, (u3MUecKMe U  XUMHMYECKHME CBOWCTBA  (KUCJIOTHBIE U
BOCCTAaHOBUTENIbHBIE CBOWCTBA). OKCHABI cepbl KaK MPEJICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepaucras kuciora u ee conu. CepHast KUCIIOTa, (PU3HUECKUE U XMMHUUYECKHE CBOWCTBA (001mue
KaK IMpeJCTaBUTENs Kiacca KUCIOT U crenuduueckue). Coau cepHOM KUCIOTH. XUMHUYECKUE
peaKkuMy, JeXalue B OCHOBE IPOMBIIIIEHHOTO CHoco0a IMOJY4YeHUsS CEpHOM KHUCIIOTHI.
[IpencraBiaeHnss 0 XUMUYECKOM TPOU3BOJICTBE U CBSA3aHHBIX C HUM Ipodeccusx. [Ipumenenune
cepHOW KUCIOTH U cylbdaToB. KauecTBeHHbIE peakuuu Ha CylIbQUT-, CynbPUI- U Cyabdat-
aHnoHbl. HaxoxaeHuwe ceppl MU €€ COEAUHEHHH B MNOpHUpoAe. XHMHUYECKOE 3arpsi3HECHHE
OKpY’Karollel cpesibl COEMHEHUSAMU Cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHUE BO3/yXa), CIIOCOObI
€ro MpeIoTBPAIICHUS.

OObmas xapakrepuctuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIEC CTETIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHME€ B NpUpone, (HU3MUYECKHe U XMMHUYECKHE CBOMCTBa
(B3auMOJIeiCTBHE C METaJJIaMH, BOJIOPOJOM, KHCIOponoM). KpyroBopor aszora B mpupoje.
AMmMHak, ero pusnueckue ¥ XMMHUECKUE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO
pacTtBopa), IpUMEHEHHE W TOJYYCHHE B JIA0OpPaTOpUd M NPOMBIIIICHHOCTH. VOH amMMoHwus,
JIOHOPHO-aKLENTOPHbIM MeXaHu3M ero oOpa3oBaHus. CoiaM aMMOHUS, UX (QU3HUECKHE U
XUMHYECKHE CBOWCTBA (pa3jio)KeHHWE © B3aMMOJCHCTBHE CO MIEJIOYaMH), TNPUMEHEHHE.
KauectBennast peakuus Ha nonsl ammoHus. Oxcugst azota (I, 11, 11, IV, V). A3zoTtucras kucnora.
A30THasi KHCIIOTa, €€ TMOoJydeHue, (u3nmueckue M XHUMHUYECKHe CBoOMcTBa (0o0mue Kak
NpeJCTaBUTENs Klacca KHUCIOT M creuupHuyueckue), NpUMEHeHHe. XUMHMYECKHe peakiuH,
JeKallie B OCHOBE IMOJIyYEHHsI a30THOW KUCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl M HUTPHUTEHI.
KadyecTBeHHBIE peakMM Ha HUTpPaT- W HUTPUT-aHUOHBL. XHMMHUYECKOE 3arpsi3HEHHE
OKpY’Kalomiel cpellbl COeAMHEHHMSIMH a30Ta (KUCIIOTHBIE TOKIH, 3arpsi3HEHNE BO3yXa, MOYBHI U
BOJIOEMOB).

®dochop, amrorpornubie wMoaudukamuu ¢Gocdopa (Oemblii u KpacHBIM  pocdop),
¢u3nueckne M XUMHYECKHE CBOMCTBa (B3aMMOAEHCTBHE C MeETaUIaMH, KHUCIOPOJOM,
raJjoreHamu, KOHIIEHTPHUPOBAHHBIMU a30THOW U cepHOM kucioramu). Oxcuasl pochopa (111, V),
dochopHas kucinora, puzndeckue 1 XMMHUYECKHEe CBOUCTBA, MosydyeHne. KadecTBeHHas peakius
Ha (ochaT-uonsl. [Ipencrasnenus o ranorenuaax dpocdopa (I, V).

[TonsiTHE O MUHEpATBHBIX YIOOpeHUsAX. A30THBIE, (HOCPOpHBIE, KOMIUIEKCHbIE YI00OPEHUS.
XUMHUYECKOE 3arps3HEHUE OKPYKAOIIEH cpellbl COeTMHEHUIMU a30Ta u (ocdopa.

OObmas xapakrepuctuka s7aeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amotponHsle Moaudukanuu (rpadut, anmas, gymiepen, rpadeH, HAaHOTPYOKH),
¢u3nveckne M XMMHUYECKHE CBOWCTBAa MPOCTHIX BEMIECTB (B3aMMOJNICHCTBHE C MeETaJUIaMH,
HeMeTaJlJIJaMH, KOHLIEHTPUPOBAaHHBIMM a30THOW M cepHOU kucioTramu). [ToHsTre 06 agcopoumy.
Kpyrosoport yrinepona B npupoje. Okcuasl yriepoaa, uX Gu3ndeckue U XMMHUECKHe CBONCTBA,
JeicTBUE Ha KUBBIE OPraHU3MBI, IOJIyYeHHE M TPUMEHEHHE. DKOJIOTHYECKHEe MpOoOIeMbl
atMocdepsl, cBs3aHHble ¢ okcuaoMm yriepoaa (IV). VYrompHas Kuciaora W ee CONMHM, HX
¢usmueckue W XMMUYECKME CBOMCTBa, TNOJdy4YeHHe W  mnpuMeHeHue. KapOoHartsl,



rUApoKkapOoOHaThl, UX CBOMCTBA. KaduecTBeHHas peakius Ha KapOoHaT-HMOHBI. Vcmonb3oBaHHME
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[IepBoHavanbHble TOHATUS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCIUHEHUSX YIIIepoja:
yII€BOAOPOAbl (METaH, 3TaH, JTWIEH, AalleTUJIEH), 3TaHOJ, IJIMIEPUH, YKCYCHas KHCIOTA.
[IpuponHble HMCTOYHHMKH YIJIEBOAOPOJOB (Yroyib, MPUPOAHBIN Tra3, He(dTh), MPOAYKTHI HX
nepepadoTKH, WX pOJb B OBITY M NPOMBINUIEHHOCTU. [loHSATHE O OMONIOTMYECKH Ba’KHBIX
OpraHMYECKUX BEHIECTBAX — XKHpax, OelKax, YyrieBoJax — M HX POJU B KU3HU 4YEJIOBEKA.
EQuHCTBO OpraHM4ecKkux U HEOPraHMYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKUE CBOMCTBA (B3aHMMOJCIICTBHE C METallaMu,
KHCIIOPOJIOM, YIJIEPOJOM, FajlOre€HaMHt), IIOJIyYeHUE U IpUMEHEHHE. Poib KpeMHUS B Ipupojie 1
texuuke. Okcua kpemuus (1V), kpeMHHEBas KUCIIOTa, CUIUKATH: (U3UYECKUE M XUMUUYECKHE
CBOWCTBA, MOJYyYCHUE M MPUMEHEHHE B OBITY M MPOMBIIIICHHOCTH. BakHelmume cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJIO, ILIeMEHT, OeToH, xene300eToH. I[IpoGrembl OGe3omacHOro
UCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEPUAJIOB B [IOBCEIHEBHOM JKU3HH.

bop. OcobGennoctu crtpoenus aroma. OOmmMe mnpeacTaBIeHUS O (QUIUYECKUX U
XHMHYECKHUX CBOMCTBAaX. bopHas kuciora.

DKCIEPUMEHTAIbHOE U3yUYEHUE BEILIECTB U SABJICHHI:

03HAKOMJICHHE ¢ 00pa3iiaMu IPUPOIHBIX XJIOPUIOB (TaTIOTEHUIOB);

MIPOBEJICHHUE OIBITOB, OTPAXKAIOMINX (PU3NYECKHEe U XUMUYECKUE CBOMCTBA TaJlOT€HOB U MX
COCIMHEHU;

M3Yy4YEHUE CBOMCTB COJIIHOW KUCIIOTHI;

NPOBEICHUE KaUeCTBEHHBIX PEAKINi Ha XJIOPUA-, OPOMHII- M MOJHUI-MOHBI U HAOIIIOICHHUE
MIPU3HAKOB UX MPOTEKAHUS;

03HAaKOMJIEHHE C 00pa3liaMy Cepbl U €€ PUPOIHBIX COEINMHEHUN;

HaOII0/IeHue TMpoliecca OOYTIUBaHUS caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOM CepHO
KHUCJIOTBI;

M3Y4EeHHE XUMHUECKUX CBOWCTB Pa30aBIIEHHOMN CEpHON KUCIOTHI;

NPOBEICHUE KAayeCTBEHHBIX pEaKUMid Ha CyiabQua-, CyIbQuT- U CyabhaT-uoHBl U
HaOII0/IeHUE PU3HAKOB UX MPOTEKAHMUS,

O3HAaKOMJIEHHE C (U3MYECKMMHU CBOHCTBaMHM a30Ta, (ochopa W UX COEAUHEHHI,
o0pa3iaMu a30THBIX U (POCcHOpPHBIX yI0O0peHHii;

NoJlyueHue, coonpanue, pacrio3HaBaHUE U U3Y4YE€HHE CBOICTB aMMHaKa, U3y4yeHHe CBONCTB
COJIell aMMOHHUS;

MIPOBE/ICHUE KAUEeCTBEHHBIX PEAKIIMi HA MOH aMMOHUS, HUTPUT-, HUTPAT- U (ocdaT-uOHBI
Y U3Y4YeHHUE MPU3HAKOB UX MPOTEKAHUS;

M3yYECHUE B3aUMOJICHCTBUSA KOHUEHTPUPOBAHHOM A30THOM KHCJIOTHI C MEIbIO, CBOWCTB
dbocdopHOIi KUCTOTHI U €€ COoJIeH;

03HAKOMJIEHHE C MOJIENISIMU KPUCTAJUIMUYECKUX PEIIETOK ainMmasa, rpadura u ¢ynepeHa, ¢
MPOIIECCOM aACOPOIMK PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOTa3a;

HoJy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB YIJIEKHCIIOro rasa;

IIPOBEJICHNE KAYeCTBEHHBIX peaklui Ha KapOOHAaT- M CUWIMKAaT-UOHBl M H3Yy4YEeHHE
MPU3HAKOB UX MPOTEKAHUS;

M3Yy4eHUE B3aMMHBIX MTPEBPALEHUI KapOOHATOB U T'HPOKapOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3lamMu TNPHUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLHUEH
CUJIMKaTHON IPOMBIIUIEHHOCTH;

pEelIeHNEe OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «BakHeiline HemeTamwibl W HX
COETUHEHUS.

MeTta/ibl M MX COeIUHEHUS

OO6mue croiicTBa MeTauioB. OO0MIas XapaKTEPUCTHKA XUMUYECKUX HIIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM MX TNojoxkeHus B Ilepuoguueckoil cucreme xumudeckux siemeHTos JI. U.



MenneneeBa u cTpoeHusi aroMoB. Metaimibl A- u b-rpynn. CTpoeHue NpOCThIX BEIIECTB —
MeTauioB. MeTajnyeckas CBsi3b U METAJUIMYECKasi KpUCTAIMYECKasl peleTka (MpUMHUTHBHAS
KyOuueckas, OOBEMHO-IICHTPUPOBAHHAs KyOudeckas, TIpaHEICHTPUPOBAaHHAsA KyOudeckas,
reKCaroHaJbHasl TUIOTHOYITAKOBAHHAS). 3aBUCHUMOCTh (DU3UYECKHX CBONCTB METAIIOB OT
CTPOEHHS KPUCTAIUIOB. DICKTPOXUMHUUECKUM P HarpsikeHuit MetamioB. OOume XuMU4YecKue
cBoiictBa MertayuioB. OOmmMe crnocoObl MOMYYEHUS METAJUIOB, METALTYyprus. JIEKTPOIU3
paciyiaBoB U pPacTBOPOB COJIEM Kak OJMH M3 CHOCOOOB moiyuyeHus MerawioB. [lonstue o
KOPpPO3WU METaJNIOB, OCHOBHBIE CIOCOOBI 3alIUTHI WX OT Koppo3uu. CIuiaBel (CTanb, 4yTYH,
JIOpaIIOMUHUINA, OpoH3a). [IpMeHeHre MeTallJIOB U CIJIABOB B OBITY U MPOMBIILICHHOCTH.

Memannwt A-2pynn

[[{erounble MeTAIIBL: TIOJIOKEHUE B Ileproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIiCTBa (Ha mMpUMepe HATpUsl U Kajus), nosyueHue. OKCUABI U THAPOKCHIBI HATPUS U KaJus.
[IpumMeHeHue meNOYHBIX METAUIOB U UX COeIMHEeHHM. bruosiornueckast pojap HaTPUs U KaJusl.

[[{emouHo3emMenbHBIE METAUIBI MarHuid M KajabUuid: mnoJoxeHue B Ilepuogmueckoit
cucreme xumuueckux aviemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kanblus. BaxHeillne coenuHeHus
KaJIbLIUSI U MarHus (OKCUJ, TUIPOKCHUI, COJH), CBOMCTBA, MpuMeHeHue. JKecTKoCTh BOIBI U
crocoObl ee ycTpaneHus. KpyroBopor KajibIusi B IpUpo/IE.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOEHHUE aTOMa, HaxoXJeHue B npupoae. Ouznyeckue U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AMGBOTEpHBIC CBOWCTBA OKCH/IA U THAPOKCHIA AMFOMUHMS. [IpruMeHeHne amroMUuHUS
U €ro CIUJIaBOB.

Memannwt b-2pynn

OO0mass xapakTepucTuka MeTauioB b-rpynm (MOOOYHBIX MONTPYII): TMOJOXKEHHE B
[lepuonnueckoii cucreme xumudeckux anemeHToB J[. M. MenneneeBa, 0COOEHHOCTU CTPOCHUS
aTOMOB. SIBIeHHE «IpoBaia» >IEKTPOHA HAa MPUMEPE CTPOSHUS aTOMOB XpoMa, MeJu, cepedpa.
BajieHTHBIE COCTOSIHHMSI aTOMOB (-3JIEMEHTOB, CTEICHH OKHCJICHHS aTOMOB B COCIHMHCHHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THUJIPOKCHUIOB METAUIOB OT 3HAYEHUS
CTENEHW OKHUCJICHHS OJJIeMEHTa B COCIUHEHHH (HA TpUMEpe COCAMHEHUN Xpoma).
IlepBoHavabHBIE TPEACTABICHHS O KOMIUIEKCHBIX COETMHEHUSIX.

Menp u cepebpo: CTpOCHHE aTOMOB, CTENEHN OKUceHus1. OOmIe KpaTKue MpeACcTaBICHUs
0 (U3NYECKUX M XUMHUYECKHX CBOMCTBaX MPOCTHIX BELIECTB (B3aMMOJEWUCTBHUE C KHCIOTAMU-
OKUCITUTENSAMHU), 00 MX OKCHIaX, THAPOKCHUIIAX U COJISIX, UX NnpuMeHeHuu. [Ipencrasnenus o6
aMMHUAYHBIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakIMu Ha KaTHOHBI Meau (2+) u
cepeodpa.

[{unk: cTpoeHHE aroma, CTeNeHb OKHUCIICHUSA. XapaKTepucTuka (QU3UYEeCKHX U
XUMHUYECKUX CBOWCTB, TIpUMEHEHHE, aM(oTepHble CBOWCTBA OKCHAA H THUIPOKCHJA.
KauecTBeHHbIE peaklini Ha KATUOHBI IIUHKA.

Keneszo: crpoenue aroma, creneHu okucieHus. Haxoxnenue B npupone. dOusnueckue u
XMMUYECKHE CBOMCTBAa JKene3a, MpuUMEHeHue. buonornueckas ponb xene3a. OKCUIBI,
ruapokcuabl u conmu keneza (II) m xenesa (lll), ux cocraB, cBoiicTBa M mMOJy4YeHHE.
KauecTBeHHBIE peakIMy Ha KaTHOHHI jkeie3a (2+) u xenesa (3+). UyryH u cTayib — CIUIaBBI
xene3a. [Ipow3BOACTBO dYyryHa W CTald. OKOJOTHYECKHE TPOOJIEMBI, CBS3aHHBIE C
METaJUTyprUue€CKUMU IPOU3BOACTBAMH.

DKCIEepUMEHTATBFHOE U3yUEHNE BEIIECTB U SBJICHHM:

03HAKOMJICHHE C 00pa3IlaMyi METAJIOB | CIIJIAaBOB, UX (PU3NYECKUMU CBOWCTBAMHU;

MOJICJINPOBAHNE METAJUIMYECKON KPUCTAIINYECKON PEIIETKH;

M3yYEHUE B3aUMOJCHCTBUS METAUIOB C BOAOW, C pacTBOpaMH COJ€d H KHUCIOT,
WCCJICIOBAHUE TMPOIECCOB DJJICKTpoiu3a pacTBopoB xyopuaa memu (II) m wmomamma xamws,
KOPPO3UH METAILIOB;



M3y4eHUE OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIOB KaJIbIMS W HATPUS C BOJOM, HX
TUAPOKCUIOB — ¢ oKcuaoM yriepona (1\V) u kucnoramu;

M3Yy4eHHE CBOMCTB KapOOHATOB U THAPOKapOOHATOB KabLKs, )KECTKON BOJIBI;

M3y4YEHUE MPOLIECCOB MOITYUYEHUS THAPOKCHUIIOB Keje3a, UX XUMUYECKUX CBOMCTB;

U3YyYeHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha MOHbBI (MarHus, KalblUs,
aJTIOMUHUS, [IUHKA, JKene3a (2+) u xene3a (3+), menu (2+);

HaOJI0/IEHUE U ONMCAaHKUE OKPAIlIMBaHUA IUIAMEHU HOHAMU HATpPHsI, Kallusl U KaJIbLINS;

uccienoBanre aM(pOTEPHBIX CBOWCTB TMAPOKCHAA amroMuHus, ruapokcuaa xpoma (I11) u
TUAPOKCH/IA INHKA;

pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BajkHeline MeTasuibl U UX COCTUHEHUS.

XuMHs 4 OKpYsKaIas cpeaa

BemectBa 1 maTepuanbl B IOBCEIHEBHOW KHU3HU 4YelOBeKa. BaxkHellune BewecTsa U
MaTepuaibl, 00JIaCTh MX NpUMEHEHHUs. be3omacHoe HCHOJIb30BaHUE BEIIECTB M XUMHYECKHX
peakuuii B ObITy. [lepBast moMOIIs IPU XUMHUYECKHUX 05KOTaX U OTPABJICHUSIX.

HoBele maTepuanel v TexHONOruM. [[pUHIMIBL «3€71€HON XUMUN.

OCHOBBI JKOJIOTUYECKOW TPAMOTHOCTH. XHMHS W 370pOBbE. 3HAUYCHUE H3Yy4aeMbIX
XUMHYECKHX DJIEMEHTOB U MX COCAMHEHUN AN (PYHKIMOHUPOBAHUSA OpraHHU3Ma 4YellOBeKa.
[TonsiTue o 310pOBOM 00pa3e KU3HHU.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAroIIel cpelibl. DKOJIOrHUecKre MpoOIeMbl, CBSI3aHHBIE C
COCIMHEHUSIMH YTJIEpOJa, a30Ta, cepsl, TsKeNlbix meramioB. [lonstue o IIJIK. Ponp xumuu B
pEIIEHUH IKOJIOTUYECKUX MPOOIIEM.

OKCHepUMEHTaIbHOE H3Y4YEHHME BEUIECTB U SBJICHMI: O3HAKOMJIEHHE C oOpasuamu
MaTepuaioB (CTEKIIO, CIUIaBbl METAIUIOB, MOJMMEPHBIE MaTepUabl), ONpeeieHne KUCIOTHOCTH
IPUPOJHBIX BOJ, MOJEIMPOBAHUE Ipolecca 0Opa3oBaHMsI KHUCIOTHOTO J0XK/sA, U3YUYEHUE €ro
BO3JICUCTBUS HA MaTEpHAJIbI.

IToBTOpeHue n 00001IeHHe 3HAHUI OCHOBHBIX pa3Je/ioB KypcoB 8-9 kiaccos

[lepuonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB B CBETE
MPEACTABICHUN O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M X COEIMHEHHI B MepUOJax U rpymiax.

CtpoeHnue BelecTBa B TBEPIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUHU. BUJIbI XUMUYECKOM
CBSI3U. 3aBUCHMOCTb CBOMCTB BEHIECTBA OT THUNA KPUCTAIUIMYECKOM pEIIeTKH M BUJA
XAMHYECKON CBSI3H.

Knaccudukanus XUMHUECKUX peakluil Mo pa3IuyHbIM IpusHakam. [IporHosumpoBanue
BO3MOKHOCTH TPOTEKAHHS XUMHYECKUX IMPEBPAICHUN B pPA3JIMYHBIX YCJIOBHSIX HAa OCHOBE
MPEACTABICHUI XUMHUECKOW KUHETUKU U TEPMOJIUHAMUKHU.

XUMHYECKHE peakiuu B pacTBopax. [uaponus cosedd. Peakuum oxucieHus-
BOCCTaHOBJIEHUS. DJIEKTPOJIN3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIEH B CBETE NMpPEACTABICHUI 00 3JIEKTPOIUTUYECKON
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

Mescnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MpH MU3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISAETCS
4yepe3 UCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, PUHSTHIX B
OT/IENIbHBIX €CTECTBEHHBIX HayKaX.

OO01ue ecTecTBEHHO-Hay4YHbIE TMOHATHA: ABJIEHUE (IIPOLiecc), Hay4HbIM (akT, runoresa,
TEOpHsl, 3aKOH, aHAJINU3, CUHTE3, KJIacCU(UKALIUS, TEPUOJUIHOCTD, HAOIIOACHNE, YKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS, MaTepUabI.

®du3znka: BEMecTBO, Te0, PU3NYeCKUe BETUYMUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIJIOThI, aTOMbl U MOJIEKYJIbI, arperaTHble COCTOSIHUE BEIEeCTBA, CTPOEHHE ra3oB,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEJ, KPUCTAIIMYECKas pelieTka, 3JIEKTPOH, SO
aToma, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOMbI, KBAHTHI, PAJHOAKTUBHOCTH, alb(da-, 6eTta- u



raMMa-u3JIydeHue, JJICKTPUYCCKUN 3apsiji, MPOBOIHUKH, TOIYIPOBOJHHUKH, IUIICKTPUKH,
COJTHEYHBIH CIIEKTp, pa3JIOKEHUE OEJIOT0 CBETa B CIIEKT.

buonorus: skocucrema, Owuochepa, ¢doTocuHTE3, TpolEecChl 00MEHa  BEIIECTB,
MUHEPATBHBIC YIOOPEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusa: armochepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJEC3HBIC
HCKOIIaeMble, TOTLTUBO, BOJHBIC PECYPCHI, IUTAHETa 3eMJIS.

TexHONOTHsI:  CTPOWTENbHBIE  TEXHOJIOTHH, CEIbCKOXO3SHCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTHH 3JICKTPOHHOU MPOMBIIIIICHHOCTH, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3YJIbBTATbI OCBOEHMS IIPOI'PAMMbBI 110 XHMMHKU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA (YTJIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JI¢ OOyYeHUs] XUMHH B €IMHCTBE Y4eOHOU M BOCHUTATENBLHOMN NeATeIbHOCTH
o0pa3oBaTeNbHON  OpraHu3alMd B  COOTBETCTBUHM C  TPAAMLHUOHHBIMU  POCCHUICKUMU
COLIMOKYJITYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMH B O0OIlECTBE
IpaBUIaMH ¥ HOPMaMHM TOBEJCHUS U CIIOCOOCTBYIOT MpoIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS
U COLMAIN3aIUN 00yJarOIINXCS.

JInuHOCTHBIE pE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpEHHE OMbITa ACSITEILHOCTU Ha €e
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HAay4yHOMY U
HUCTOPUYECKOMY HAClIeUI0, MTOHMMAaHUE 3HAUYCHUS XUMUYECKOW HAyKU U TEXHOJOTUH B KU3HU
COBPEMEHHOTO 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccry u CBOEro pernona;

2) rpa’KIaHCKOI0 BOCIIUTAHUSA:

IIPEJICTABICHUE O COLMAIbHBIX HOpPMax M IpaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTHUBE, TMPOSIBIICHHE KOMMYHHMKAaTHBHOM KyJIbTYyphl B pPa3HOOOpa3HOW COBMECTHOMU
JeSITEIIbHOCTH;

CTpeMJIeHHE K B3aMMOMOHUMAHHUIO U B3aMMOIIOMOIIM B Mpolecce yueOHON 1 BHEYy4YeOHOH
JeSITEIIbHOCTH;

TOTOBHOCTH OIICHHBATh CBOE IOBEIEHHWE M TOCTYNKH CBOUX TOBapHILIEH C MO3HUIIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIEICTBUM MOCTYIIKOB;

3) popmMupoBaHUSs IEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U HEOOXOJUMBbIE JJIsi MOHMMAaHUS
CYILIIHOCTU HAyYHOW KapTHUHBI MUDA;

OCO3HAaHHWE LEHHOCTH HAy4yHOIO TIO3HAHWS M PAa3BUTUSA KaXKIOrO 4YEJIOBEKAa U
MIPOU3BOIUTENBHBIX CHJI 00IIECTBA B LIEJIOM, POJIM M MECTA HAYKU «XHUMHUSD) B CUCTEME HAYUHBIX
IIPEJICTaBICHUHA O 3aKOHOMEPHOCTAX Pa3BUTHs MPUPOJBI, B3AUMOCBS3AX YEJIOBEKA C IPUPOJIHON
Y TEXHOJOTHUYECKOMN CPEeoi;

NO3HaBaTeNbHAs MOTHBAllUA M HHTEpeC K OOy4YeHMIO, TOTOBHOCTh M CIOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOpPa30BAHMIO, K HCCJIEI0BATENIbCKON NIE€ATENbHOCTH, K OCO3HAHHOMY
BbIOOpY HaNpaBlIeHUs ¥ YPOBHS JalibHEHIIero ooy4yeHus;

4) BocnUTaHUsl KYJbTYPbI 310POBbS:

OCO3HAaHHWE LEHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3/10pPOBBIO,
YCTaHOBKA Ha 3J0pOBbI 00pa3 KHU3HU, OCO3HAHME IOCIEACTBUA M HENPUITHE BPEIHBIX
OpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBuJ1 0€30MaCHOCTH MPHU OOpaeHUH ¢ XUMUYECKMMH BEIIECTBAMH B yUEOHBIX U JKU3HEHHBIX
CUTYaIMAX;

5) Tpy10BOrO BOCIIUTAHMS:

(dopMHpOBaHUE 1IEHHOCTHOTO OTHOMICHUS K TPYZOBOH IESATEIbHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEeKa M K MCCIIE0BATEIbCKOMN AEATeIbHOCTH KaK BBICOKO BOCTPEOOBAaHHON B
COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM 4ducie K npodeccusm
Hay4YHOH cepbl, 0CO3HaHNE BO3MOXKHOCTH CaMOpeaIn3alliu B 3TOH cdepe;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:



OCO3HAaHHE HEOOXOAMMOCTH OTHOLICHHS K MPHUPOJE KaKk MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHNS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMBITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLEHKUM HMX BO3MOXKHBIX IIOCIEACTBHM JUIsl OKpYXKAlOUIEH cpeabl; OCO3HaHUE
JI00aNbHOTO  XapakTepa OJKOJIOTUYECKUX TMpoOJIeM U MyTed HUX pelIeHus; CIOCOOHOCTh
NPUMEHATh 3HAHUS, MOJy4aeMble MPU M3YYCHUU XUMHH, JUIsl pEUICHUs 3a7ad, CBSI3aHHBIX C
OKpY>KaloIlle cpefoil; aKkTUBHOE HENPUITHE JEUCTBUM, MPUHOCIIIUX BPE OKPYKAIOIICH cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKAaHWHA U TOTPEOHUTENS B YCIOBUAX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKON U COLIMAIbHOW Cpell; TOTOBHOCTh K y4acTHIO B MPAKTHUECKOH AeATeIbHOCTH
JKOJIOTMYECKON HAIIPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpenMeTHble pe3ysbTaThl 00y4arolIMXCs, OCBOMBIIMX HPOTpaMMy IO XHMHUHU
OCHOBHOTI'0 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXIPEIMETHBIX)  MOHATUH,  OTpa)KaroluxX
MaTepHajIbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUs (BEILECTBO, CBOWCTBO, SHEPIHsl, SBJICHHE,
HAY4HbIH ()aKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOpHs, HaOIIoneHne, H3MEepeHHe,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JPYyTHE);

OBJIAJICHUE YHUBEPCaAIbHBIMU y4eOHBIMU JEHCTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMH, PETYISTUBHBIMU), BaXKHBIMU JJIs1 TIOBBIIIEHUS 3()()EKTUBHOCTU OCBOCHUS
colepKaHus yd4eOHOTO mpeaMera, (OPMHUPOBAHUS KOMIETEHIMHA, a TakXKe IPOCKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yHaroIUXCcs B Kypce XUMUH;

CIIOCOOHOCTH MX MCIOJIb30BaTh B yUEOHOM, I03HABATEILHON U COLMAIbHON IIPAKTHKE.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble Jloruyeckue aeiicTBUs:

YMEHHUSI MCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMHM 3HAHMIL:
pacKpbIBaTh CMBICII XHUMHYECKHUX TOHATUNW (BBIACIATH MX CYIIECTBEHHBIE IPU3HAKH,
yCTaHaBIMBATh B3aMMOCBSI3b C APYTMMHU MOHSATHIMHM); aHAJIU3UPOBATh, CPABHUBATh, 0000IIATH,
BBHIOMPATh OCHOBAHUS I KIAacCH(UKAMA W CHUCTEMATH3allMd XHMHYECKUX BEIIECTB U
XUMHUYECKHX peaKlUi; YCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMu
W3Y4YEHUS; CTPOUTH JIOTUUECKHE PACCYXIEeHUsI (MHIYKTHUBHBIC, ACHYKTUBHBIC, 10 aHAJIOTHH);
npeniaraTh KPUTEPUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B H3Yy4aEMBIX
Mpolieccax U SBJICHUSX; MPOBOAUTH BBIBOJABI U 3aKIIOUYCHUS; YMEHUS MPUMEHATH B Tpollecce
MO3HAHUS TMOHATHS (TMPEIMETHBIE U METalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
UCIIOJIb3YEMbIE B XHMUH, MPEOOPA30BBIBATH MOJCIIbHBIC MPEICTABICHUS — XUMHYECKUN 3HAK
(cUMBOJ DJIeMEHTa), XUMHUYecKass popMyiia U ypaBHEHHE XUMHUECKON Peakiuu — MpU PEeIIeHun
y4eOHBIX 3a7a4; C y4e€TOM JTHX MOJCIBbHBIX TPEJCTAaBICHUN XapaKTepU30BaTh H3ydaeMble
XMMUYECKHE BEIIECTBA U XUMUYECKHUE PEAKIINH.

ba3zoBbie muccienoBareibckue AedcTBHA (MeTOAbl HAYYHOIO IO3HAHMS BelIECTB U
sIBJIEHUM):

YMEHUS MPUMEHSITh METOJIbI HAYYHOTO TTO3HAHMUSI BEIIECTB U SIBJICHUN HA SMIIMPUUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW TMO3HABAaTEIbHOW H TMPOEKTHO-UCCIEI0BATENbCKON
JIeITeIIbHOCTH;

YMEHHUSI UCIOJIb30BaTh MOCTABJICHHBIE BOIMPOCH B KAUECTBE MHCTPYMEHTAa MO3HAHUS U
CaMOCTOSITEIbHO CTaBUTh BOMPOCHI, AHAIM3UPOBATh (AKTHI, BBIABIATE W (HOPMYIUPOBATH
npo0iieMy, OMpeNeNsaTh Leldb W 3a/la4l, COOTBETCTBYIOIIME PEIICHUIO0 MPOOIEeMBI; MpeiaraTh
OTUCATENhHYI0O WM OOBSICHUTEIBHYIO THIOTE3y M OCYIIECTBISATH €€ IPOBEPKY; YMEHUS
MIPOBOANTH H3MEPEHUS HEOOXOAUMBIX IMTAPAMETPOB, BEIYUCIICHUS, MOACITUPOBAHNE, HAOIIOICHUS



U DKCIEpUMEHTHI (pealbHble M MBICIEHHBIE), CAMOCTOSATENIBHO MPOTHO3UPOBATH PE3YJIbTATHhl,
dopmynupoBaTh 0000IIEHUS U BBIBOBI 110 pe3yJibTaTaM IMPOBEIEHHOIO OIbITA, HCCIEJOBAHUS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;

Paborta ¢ unopmanmeii:

YMEHHsI OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX WHQOpPMAIMK (HAyYHO-TIOMYJIspHAS
JaUTepaTypa XHMMHUYECKOTO COZIEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa);
aHAIM3UPOBaTh  MH(POpPMALIMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATh MH(POPMALIUIO, 3HAUUMYIO JUIS PEIICHUS
yueOHOM 3a/1ayd; YMEHUs MPUMEHSATHb pa3jMuHble METOAbl M (OPMYIUPOBATH 3aMPOCHl MpPU
noucke u otoope nHpopmManuu, He0OXOAUMON JUIS BBIOJHEHHUS YU€OHBIX 33/1a4; UCTIOIb30BATh
UH(OPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJOTUU U pa3jMyYHble IOHCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMaJbHYIO (opMy mpencTaBieHuss WHPOpPMALUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULbI, PUCYHKH U Apyrue GopMbl); YMEHHUS UCIOIb30BaTh HAYUHBIN
S3BIK B KAQUECTBE CPEACTBA pabOThl C XMMUYECKON MH(OpMAIIHE; TPUMEHITh MEKIIPEIMETHBIC
(pusmueckue U MaTeMaTHYECKUE) 3HAKW M CUMBOJIBI, OPMYIIbl, a00OpeBUATYpPbI, HOMEHKJIATYPY,
UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIUN):

IPEJCTaBIATh IOJyYEHHbIE pe3yJbTaThl I103HABATEIbHOM JEATEIILHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaxX; ITyOJMYHO BBICTYNATh C MPE3CHTAUUEH pe3yJbTaTOB BBIMOJIHEHUS
XMMHUYECKOT'0 3KCIEepUMEHTa (Uccie0BaTeabCKON J1ab0opaTOpHOW WIIM MPAKTHUECKOW paboThl,
y4eOHOro TPOEKTA); B XOJIe JUAIOTa W (MJIU) JUCKYCCHU 3aJ1aBaTh BOIPOCHI MO 00CYKIaeMOn
TE€Me U BbICKa3blBaTh HJEU, (POPMYJIHMPOBATh CBOU NPEIJIOKEHHS OTHOCHUTEIBHO BBITOJHEHUS
IIPEMIOKEHHOM 3aa4H.

2) ymMeHus yueOHOT0 COTpYAHUYECTBA (TPYNIOBasi KOMMYHHUKAIUS):

y4acTBOBaTh B TPYIIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHMU3ALUI0 COBMECTHOW
paboThl, ONpPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEX1y WICHAMU TPYMIbI; BBHIIOIHITH
CBOIO 4acTh pabOTHI, KOOPIAWHUPOBATH CBOW JIEHCTBUSA C ACHCTBUSAMH JAPYTHX WICHOB KOMAHIIBI,
OTpeNeNATh KPUTEpUU IO OIIEHKE KadecTBa BBIOJHEHHOH pPabOThl; pemaTh BO3HHUKAIOIINE
npoOJemMbpl Ha OCHOBE yd4eTa OONIMX HMHTEPECOB M COTJIAaCOBAaHUS MO3WIMK, y4acTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHHUSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3aMMOAEHCTBHS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

OBnaseHrue YHUBEPCANbHBIMH YYEOHBIMH PETYIATUBHBIMU JEHCTBUSMHU BKJIIOYAET
pa3BUTHE CAMOOPTaHU3AINN, CAMOKOHTPOJISI, CAMOKOPPEKITUH, B TOM YHUCIIC:

YMEHHsI peliath yueOHble M HCCIEI0BaTeNbCKUE 3aJaud: CaMOCTOSITENIbHO BBIOMpPATH
croco0 pereHus yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHs, BHIOMpATH
Haubosee MOAXOASAIIUNA C YYETOM CaMOCTOATEIhHO BBIJEICHHBIX KPHUTEPHEB), MIIAHUPOBATH
CBOIO Pa0OTy IpU pelIeHUH Yu4eOHOW WM MCCIIEeI0BATENbCKON 3a/1aui; Ha OCHOBE TOJTYYEHHBIX
pe3ynbTaToB (HOPMYIUpPOBaTh OOOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
MPOIIECCOB; AHATU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYSMBIMHU
pe3ylnbTaTaMH, OCYIIECTBISTH CAMOKOHTPONb  JESTENbHOCTH, KOPPEKTHUPOBATH  CBOIO
JeSITeTIHbHOCTh Ha OCHOBE CaMOAHAaJIN3a U CAMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATHI

Hpe}I[MeTHI)Ie PE3YIbTAaThl OCBOCHHA IIpOorpaMMbl II0 XHMHH OCHOBHOI'O 06H1€FO
06pa3OBaHI/I$I Ha yTJ'Iy6HCHHOM YPOBHE UMCHOT 06]].[66 COACPKATCIBHOC AP0 € NPCAMCTHBIMU



pe3yibTataMu 0a30BOTO YPOBHSI, COTIACOBAHBI MEXAY COOOH, YTO IMO3BOJISAET PEaTH30BBIBATDH
yIIIyONeHHOE H3Yy4eHHEe KaK B paMKaxX OTAENbHBIX KJIAcCOB, TaK WM B PaMKax peau3aliu
WHIMBHyaIbHBIX ~ OOpa30BaTENbHBIX TPAGKTOPHHA, B TOM YHCIE HCIONB3ysS CETEBOE
B3auMoJieiicTBue opranu3anun. [1o 3aBepuieHnn peanns3anuy IporpaMMbl YriTyOJI€HHOTO YPOBHS
00y4JaroIIMecs: CMOTYT JIeTaJbHEee OCBOMTH MaTepHall, OBJIAETh PACIINPEHHBIM KPYTOM ITOHATHH
U METOZIOB, PELIaTh 3a/1auu 00JIee BBICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHCS HAyYHBIX 3HAHHH,
YMEHUH U CHOCOOOB JEHCTBHM, celM(PUUECKUX Ui MPEIMETHON 00nacTu «XUMHS»; OCHOBBI
HAYYHOTO MBIIUICHUS; BU/IBI IESTEIBHOCTH T10 IOJYYSHUIO HOBOTO 3HAHMUS, €0 HHTEPIIPETalnH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX U PEAIbHBIX KU3HEHHBIX YCIIOBHSAX;
o0ecIeunBar0T BO3MOXKHOCTh YCIICITHOTO OOYUEHHS Ha CIEAYIOIIEM YPOBHE 00pa30BaHMS.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chOpMHPOBAaHBI CICAYIOIINE
pPEeIMETHBIC PE3yAbTAThl U3YUYCHUS XUMHUH HA YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHUH: aTOM, MOJEKYJa, XUMHUYECKHM
3JIEMEHT, METalll, HEMETasll, aJuIOTPOIHMs, MPOCTOE BEIIECTBO, CJOKHOE BEILIECTBO, CMECH
(omHOpOHAS U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U MOJIEKYJISIpHasl Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, mMaccoBas J0Jsl XUMHYECKOrO 3JEMEHTa B
COEIMHEHUH, MOJIIPHBI 00bEM, OTHOCUTEIIbHAS IJIOTHOCTH I'a30B, OKCHUJI, KUCJIOTa, OCHOBaHUE,
colib, aM(OTEepHbI OKCHJ, aMPOTEepPHBIA TUAPOKCUI, XUMHUYECKas peakuus, Kiaccupukauus
peakuuii: peakuu COeIMHEHUs], peakLUu pa3yIoKEHUs, peakllMy 3aMELIeHMs], peakui 0OMeHa,
9K30- U SHAOTEPMHUECKUE PEAKIUU; TEIUIOBOM 3(PeKT peakiuu; sapo aToMa, IIEKTPOHHBIN
CJIOM aTtoma, aroMHas opOuTaib, pajnyc aToMa, XMMHUYECKas CBSA3b, MOJIIPHAs U HEIOJIsIpHas
KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PAcTBOp, MAcCOBas JOJs BEIIECTBa
(mpolleHTHAs KOHILIEHTpalMs) B pacTBOpE, MOJSpHasi KOHLEHTpAalusi BELIECTBA B pPacTBOPE;
3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIHU, OKHCIICHHE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU, METO/] 3JIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHATHM WM NPUMEHSTh 3TH
TIOHSITHUS TIPU ONMCAHUH BEIIECTB M MX MPEBPAIICHUI;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIeHHs ()OpMYIT BEIIECTB U YpaBHEHUN
XUMUYECKHUX PEAKLUM;

ONpeNeNiATh BAJEHTHOCTb aTOMOB DJJIEMEHTOB B OMHApHBIX COEIMHEHUAX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COEAMHEHMN Mo Qopmynam, BUIbl XUMHUYECKOW CBSI3M (KOBAJICHTHOM W HOHHOW) B
HEOPraHUYECKUX COEANHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aToMHO-MOJIEKYISIPHON TEOpUH, 3aKOHA ABOTAIPO
U €ro CIEJICTBHM, TNPEICTAaBIEHUH O HAy4YHbIX METOJaxX T[O3HaHUA, B TOM YHCIIE
AKCINEPUMEHTAJIbHBIX W TEOPETUYECKMX METOAAaX MHCCIEIOBAaHUS BEIIECTB U HM3y4eHUs
XUMUYECKUX PEaKIUi;

JEMOHCTPUPOBaTh MOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX
AJIEMEHTOB OT UX M0JIo’keHus B [lepuoanueckoit cucreme:

ONMCHIBAaTh U  XapakTepuzoBaTh TabmuuHyro Qopmy Ilepuoanueckoil cuctemsl
XUMHUYECKHUX SJIEMEHTOB: pazNinyarh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynna)y», «manble nepuoab» U «00JbLINE TEPUOIBIY;

COOTHOCHTh 0003HaueHUs, KOTOpele uUMeroTcst B Tabmuue «lleproauueckas cucrema
xumuueckux snemeHToB JI. V. MenneneeBa», ¢ 4HMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS
aTOMOB XMMMYECKHX DJEMEHTOB (COCTaB W 3apsai sjpa, OOIlee YHUCIO JJIEKTPOHOB U
pacrnpeziefieHue X Mo JIEKTPOHHBIM CII0SM);



OOBSCHATH CBSA3b MOJOXKEHHs 37eMeHTa B [lepuonudeckoil cucteMe ¢ pacrpeleieHueM
3JIEKTPOHOB 110 SHEPreTUUECKUM YPOBHSM, ITOAYPOBHIM U OPOUTAIISIM aTOMOB MEPBBIX YETHIPEX
MEPHUOJIOB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peaxuu (10 YUCIy U COCTaBY Y4aCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEIIOBOMY 3G (deKTy);

XapaKTepu30BaTh (ONMUCHIBATH) (PU3HUECKUE U XUMUYECKHUE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCIOPOAa, BOAOPOJA, BOAbI, OOIIME XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBAaHMW M COJIEH, TEHETHYECKYIO CBSI3b MEXAY HHUMH, TOATBEpPXKIas MpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

OINHKCBHIBATh POJIb KHUCIOPOJa, BOAOPOAAa W BOJABI B NPUPOAHBIX IPOIECCaX, B JKUBBIX
OpraHu3Max, WX @pPHUMEHEHHE B Pa3IMYHbIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOXKHOE
UCTIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATP W MPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa U
CTPOEHUS1, BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B Pa3JINYHBIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEJBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO [OJI0 XHUMHYECKOTO 3JEMEHTa B COCIMHEHHH, MAaCCOBYIO JOJIIO
XUMHYECKOT0 3JIEMEHTa 1o (GopMylie COeAMHEHHS, HaXOAUTh MPOCTeinyo ¢GopMyny BelecTBa
[0 MAacCOBBIM HJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB, MAacCCOBYIO JIOJII0 BEIIECTBAa B PacTBOpE,
MOJIIPHYIO KOHIICHTPAIMIO BEIeCTBA B PACTBOpE, MPOBOJIUTH pacdeThl IO YpaBHEHHUSIM
XUMHYECKON PEAKIUK;

MPUMEHSTh OCHOBHBIC OIEpaIlil MBICIUTEIbHOW NEATENIbHOCTH — aHalh3 U CHHTE3,
cpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3alHi0, KIACCH(HUKANWIO, BBISIBICHHUE MPUYUHHO-
CJIEICTBEHHBIX CBSA3EH — JIJIsl U3yUEHUsI CBOMCTB BEUIECTB M XMMHUECKUX PEAKIIHii, €CTeCTBEHHO-
Hay4YHbIE METOJbl TO3HAHWS — HAONIOJCHUE, W3MEPEHUE, MOACIHPOBAHHUE, SKCIEPUMEHT
(peasbHBIN M MBICIIEHHBIH) — JIJIs1 OCBOCHHS Y4€OHOTO COICPKAHMS;

PacKpbIBaTh CYIIHOCTD MPOIECCOB OKHCICHHUS M BOCCTAHOBJICHHS, COCTABIISATh YPaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA (METOIOM 3JIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBSI3M MEXAY pPEATbHO HAOIIOJAaeMbIMH XUMHUYECKUMH SBICHUSMHA U
npoleccaMy, MPOUCXOMSIIMMHE B Makpo- U MHUKPOMHpE, OOBACHATh MPUYMHBI MHOTO0Opasus
BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTHX YIEOHBIX MPEIMETOB;

cobmoaTh MpaBuia Oe3omacHoM paboTel B J1a0opaTopud MPU  HUCHOJIB30BAHUHU
XUMHYECKOH TOCYAbl W OOOpYIOBaHWS, a Takke MpaBuia OOpamleHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLHUSMHU BBITOIHEHUS JaOOPATOPHBIX OMBITOB U MPAKTUYECKUX PadOT MO
MOJIYYCHHUIO M COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOAOPOAA U KUCIOPOa), TPUTOTOBJICHHUIO
pacTBOpPOB C  OIpPEJECIEHHOW MacCOBOM JI0JIel pacTBOPEHHOIO  BEILECTBA, PELICHUIO
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KIacChl HEOPTAaHUYECKUX COCTMHEHUN;

JIEMOHCTPUPOBATh BJIAIEHUE OCHOBAMU XMMHUYECKON I'PaMOTHOCTH, BKJIFOYAIOLIEH YMEHHUs
0e30macHOro OOpalIeHnsl ¢ BEIIECTBAMH, HCIIOJIb3YEeMbIMH B TIOBCEJHEBHOW JKMU3HHU, a TaKKe
3HaHUE MPaBUJI TIOBEACHUS B LIETSAX COEPEKEHHS 310pPOBbs U OKpYKaroIIel cpebl.

K kxoHmy oOyuenuss ¢ 9 knacce y oOyuatomierocs Oyayr chOpMHpPOBaHbBI CIeIyHOIINE
NpeMETHBIC PE3YIIbTaThl U3YUSHHSI XUMHUHU Ha YTITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHUX TMOHSATHH: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, MUOH, KaTUOH, aHUOH, 3JEKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCIIEHUS, XUMHYECKas
peaxiusi, TermIoBoi 3¢ (deKT peakuu, MoJb, MOJIIPHBIA 00BEM, pacTBOP;

IIEKTPOJINTHI, HEDJIEKTPOJIMUTHI, IEKTPOJIUTUYECKAs OUCCOLMALMSA, PEAKLIUU HOHHOIO
oOMeHa, THIpONN3 coyiel, oOpaTUMble M  HeoOpaTUMblE pEaKLUUH, OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH, OKHCINTENNb, BOCCTAHOBUTEND, OKUCIEHHE M BOCCTAaHOBIICHUE,
AIIEKTPOJIN3, aJIoTponus, amM(pOTEepHOCTb, XHUMHUYECKass CBS3b (KOBAJECHTHAas, WOHHAasi,
METaJUIN4YecKas), MEXMOJEKYIIpHbIe B3aUMOJEHCTBUS (BOAOPOAHAs CBS3b, CUIBI BaH-nmep-



Baannbca), KOMITJIEKCHBIE COESAMHEHMSI, KPUCTAUIMYECKUE PEIIeTKH (MPUMHUTHUBHAS KyOudeckas,
00BEMHO-LIEHTPUPOBAHHAsL KyOHMUeCcKasi, TpaHEeLEHTPUPOBaHHAs KyOHuYecKasi, reKcaroHaJlbHas
IUIOTHOYIAKOBaHHAas), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XUMUYECKOM peakluu, KaTajus,
XMMHUYECKOE paBHOBECHE, OJJIEMEHTHl XHMHYECKOW TEPMOAMHAMHUKM Kak OJHOM U3
TeopeTuueckux ocHoB xumuu; [1J1K;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHATUH M MPUMEHSATh O3TH
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHU;

UCTIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY JJISl COCTaBJICHUS (POPMyI BELIECTB M YPaBHEHUI
XUMHUYECKHUX PEaKIIHii;

OTIpeNIeNIATh BAJICHTHOCTh M CTETIEHb OKHCICHHUS XMMUYECKHX 3JIEMEHTOB B COCAMHEHHSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEACICHHOMY Kiaccy COCIUHEHHH 1o
dbopMynaM, BUIBl XUMHYECKOH CBs3M (KOBAJICHTHOW, WOHHOW, METAJUIMYECKOH) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij MOHAa MO XUMHUYecKoi ¢opMmyle, XapakTep cpeabl B
BOJHBIX PpAacTBOpPax HEOPraHMYECKHX COCAMHEHHWH, THI KPUCTAJUIMYECKOH  PpEeIHIeTKU
KOHKPETHOI'O BEIIECTBA;

packpeiBaTh cMbIch [lepuoguueckoro 3akona J[. . MenneneeBa U 1eMOHCTPUPOBATh €TI0
MOHUMAaHUE:

ONHKCBHIBATh W XapakTepuszoBaTh TaOnmmuyHyro ¢Gopmy Ileprogmueckoii  cHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATUSA «A-rpynna» u «b-rpymmnay, «Mainsie Nepuoab» U
«O0bIINE TIEPUOIBIY;

OOBSCHATH CBS3b IMOJOXKEHHS 37eMeHTa B [lepuonnyeckoil cucteMe ¢ pacmpeneieHueM
AIIEKTPOHOB TI0 SHEPTETUUYECKUM YPOBHSIM, IMOAYPOBHIM M OPOUTAIISIM aTOMOB IEPBBIX YETHIPEX
MIEPHUOJIOB;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIUHECHUI
(KUCJIOTHO-OCHOBHBIX U OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCUAOB U THAPOKCHIOB)
B IIpeZieTiaX MaJIbIX TIEPHOAOB U IIABHBIX MOATPYII C YYETOM CTPOSHHSI UX aTOMOB;

pPacKpbIBaTh CMBICT TEOPHH SJICKTPOIMTUYECKOM IuCcCcoLMaliu, 3akoHa lecca u ero
CJICZICTBUH, 3aKOHA JECHCTBYIOIIMX MaccC, 3aKOHOMEPHOCTEH M3MEHEHHUSI CKOPOCTH XMMUYECKON
pEaKIuy, HampaBlIEHUS CMEUICHUS XUMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT pPa3iIHMYHBIX
(bakTopoB;

KIIaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIeCTBA, XHUMHUYECKUE
peakiuu (10 YUCITy M COCTAaBY YYaCTBYIOUIMX B PEAKIIMH BEIECTB, MO TerwioBoMy dddekry, mo
arperaTHOMy COCTOSIHUIO pEareHTOB, 10 HW3MEHEHMIO CTeleHEell OKHUCICHHsS XMMHUYECKHX
3JIEMEHTOB, 10 00PATUMOCTH, MO YYaCTHIO KaTallu3aTopa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB pPA3IUYHBIX
KJIACCOB HEOPTaHWYECKHUX COEMHEHHH, TIOTBEPXK/Iasi 3TO OIMMMCAHUE MTPUMEPAMHU MOJIEKYIISIPHBIX
Y MOHHBIX ypaBHEHUI COOTBETCTBYIOUINX XUMHYECKHUX PEaKIIHii;

COCTABJISITh YPABHEHHUS: AJIEKTPOJUTUYECKON IUCCOLUMALMNA KHCIOT, IIEJIOYed U COJei;
NIOJIHBIE U COKpAILlEHHBIE YpAaBHEHHs PeaKkIMii MOHHOTO OOMEHa; peakluil, MOATBEPkIAIOLINX
CYIIIECTBOBaHHE T€HETHUECKOW CBS3M MEXY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh MPOLIECCOB TMAPOJIM3a COJIEH MOCPEACTBOM COCTaBICHUS KPaTKUX
MOHHBIX M MOJIEKYJISIPHBIX YpaBHEHUH PEaKIWi, CyITHOCTh OKHUCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaKIMii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

NIPEJICKa3bIBaTh XapaKTep CPEbl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBATh) (U3NUYECKUE M XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, rpadur, anmas, KpeMHUH, 60p, a3oT, docdop, cepa, XJI0p, HATPUl, Kalui,
MarHui, KajablUii, aTIOMUHUH, *Kele30, Meb, IUHK, cepeOpo) U 00pa30BaHHBIX UMHU CIIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJIHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOIOPOJI, CEPOBOIOPOJI, OKCHIIBI
yriepona (I, 1V), kpemuus (1V), azora (I, 11, 11, IV, V) u docdopa (I, V), cepst (1V, VI),
CEepHHUCTasi, cepHas, a3oTHas, ¢ocopHas, YrojbHas, KPEMHHUEBas KHUCIOTBI, OKCHIBI U
rugpokcupl MmetauioB |A—IIA-rpynn, amromunus, meau (1), nuaka, sxenesa (11 u 111));



MOSICHATh COCTaB, OTHENbHbIE CIIOCOOBI TOJNYYEHHUS M CBOMCTBA CJIOXKHBIX BEIIECTB
(KHCTIOpoaCOAepKaIe KUCIOTHI XJIopa, a30TUCTas, OOpHas, YKCyCHasi KHCIOTHI M UX COJIH,
ranoreau sl kpemuus (V) u dpocopa (I u V), okcun u ruapoxcun xpoma (111), mepmanranar
KaJIus;

OIKCHIBATh POJIb BAKHEHIIMX M3y4aeMbIX BEIIECTB B MPUPOJIHBIX MpOLEccaX, BIUSIHUE HA
KUBBIC OpPraHM3MBbI, MPUMEHEHHWE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIOJIB30BAHUE IS
CO3/I1aHUSI COBPEMEHHBIX MaTEpUajIOB U TEXHOJIOTHIA;

IPOBOJIUTH PEaKIMM, MOATBEP)KIAIOIINE KadeCTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB,
pacro3HaBaTh ONBITHBIM IMYTEM COJAEpIKaIlMecss B BOJHBIX paCTBOpPaxX MOHBIL: XJIOPH-, OpOMHUI-,
uoaua-, cynbdar-, docdar-, kapboHaT-, CHIMKAT-, CYIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-
WOHBI, TUJIPOKCUI-UOHBI, KaTHOHbI aMMOHUS, MarHus, KaJlbllus, allOMUHUS, kene3a (2+) u
xkenesa (3+), menu (2+), MHKA;

OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEUIIIUX U3y4aEMbIX BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
MPOTEKAaHUS XMMUYECKUX MPEBpAIlCHUN B Pa3jIMUHBIX YCIOBUSAX Ha OCHOBE PACCMOTPEHHBIX
HIIEMEHTOB XUMUYECKOW KMHETHKH U TEPMOTUHAMUKH;

BBIUKCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyIie COeAMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
MOJIBHYIO JTOJIF0O XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJIAPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBope, HaXOIHWTh MPOCTEHIIyI0 (HOpMysy BemIecTBa IO MAcCOBBIM HWJIM MOJBHBIM JOJSIM
3JIEMEHTOB, MIPOBOJUTH PACUETHl MO YPAaBHEHHUSIM XUMHUYECKHX pPEaKIUW C y4yeTOM HeJocTaTKa
OJTHOTO M3 pEareHTOB, IMPAKTHYECKOrO BBIXOAA MPOAYKTA, 3HAUEHHUS TEIUIoBOro 3¢ddexra
peaKIuu, ONpeesiTh COCTaB CMECEH;

coOnronarh mpaBwia Oe3omacHOM paboThl B JaOOpPaToOpuM IMPU  HCIIOJIB30BAHUU
XUMHYECKOH Tocynbl U 00OpyAOBaHHUs, a TakKe MpaBuia oOpalleHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKLHUSMU BBIOTHEHHS JTAOOPATOPHBIX OMBITOB M NMPAKTHYECKUX padoT 1Mo
MOJIYYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIIEKUCIIOTO Tra3a) U PelIeHUI0
HKCIEPUMEHTAIBHBIX 3a7[a4 TI0 TeMaM Kypca, IPEACTaBIATh PE3yIbTaThl SKCIIEpUMEHTa B (hopMme
BBIBOJIOB, JI0Ka3aTeNbCTB, IPaUKOB, TAOIHIL U BBISBIATH SMIMPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OIEpAallMd MBICIUTEIBHON JeATEIbHOCTH (aHalIW3 ¥ CHHTES,
CpaBHEHHe, 0000IIeHe, CUCTEMAaTU3aLMIO, BBISIBICHNUE MPUYUHHO-CIIEACTBEHHBIX CBs3el) MpH
U3y4EHUH CBOICTB BEHIECTB W XHMHUYECKHX pEaKIil, BIAACTh €CTECTBEHHO-HAYYHBIMU
METO/laMU TMO3HaHUs (HaOyoJleHNe, W3MEpPEeHne, MOJAEIMPOBAHUE, SKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN);

OPUMEHATh MpaBHUia 0e30MacHOro OOpalleHUs ¢ BEIIeCTBAaMM, HCIOJIb3yeMbIMH B
MIOBCEHEBHOM KM3HHM, IMpaBHJa TOBEICHHUS B IENAX COEPEKEHHs 370POBbSI M OKpYKalomIen
OPUPOJHON cpelbl, MOHMMAaTh Bpea (OMAacHOCTb) BO3JEMCTBUS Ha JKUBbIE OPraHU3MbI
OTIpeIeICHHBIX BEIIECTB, MOSACHATH HAa TPUMepax CIIOCOObI YMEHBIICHHUS U MPEIOTBPAIICHHS HX
BPEIHOIO BO3/EUCTBUS, 3HAUCHUE )KUPOB, OEJIKOB, YIIIEBOJIOB JUIs OPTaHU3Ma YeI0BEKa;

MCIIOJIb30BaTh MOJTYYEHHbIE MPEACTaBICHUS 0 cepax MpodeccnoHanbHOU AEeSITENTbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTHMSAMH, KaK OCHOBY AJIs HpodecCHOHATHHON
OpPHUEHTAITUH U JJIs OCO3HAHHOTO BBEIOOpA XUMHUH KaK MPO(UIBHOTO MpeIMeTa MPH MPOA0IDKEHHN
0o0ydeHHUs Ha YPOBHE CPEHEr0 001ero o0pa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIEIOBATENBCKON AEATEIHOCTH XUMUYECKON U
XUMHKO-DKOJIOTUYECKONH  HANpaBIEHHOCTH, TMPHOOPECTH  OMNBIT TMPOBEJACHHUS  Y4eOHBIX
UCCJIEIOBAaHUM B YCIIOBUSIX 0Opa30oBaTENbHBIX OpraHM3alfil, a Takke opraHu3aluil (LIEHTPOB)
JIOTIOJTHUTEIILHOTO 00pa3oBaHus JeTeH.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoiaunuecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jieioB u K 0 (undposbie)
n/n TeM NMPOrpamMMbl Bcero O;Tpom’m’le p 6aKanecm1e odpa3oBaTejibHbIE
a00ThI a00TBI
pabo paobo pecypchbl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
Xumus — BakHas 00J1aCThb
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
NEATEILHOCTH YEJI0BEKA
BemecTBa 1 xuMuueckue
1.2 B 28 1
peakiu
Hroro o pasneny 38
Pa3nen 2. BaxkHelilume npeacTaBuTe 1M HEOPraHMYeCKNX BelECTB
Bosnyx. Ilonarue o rasax.
2.1 19 1 1
Kucnopoa. Oxcuibl
29 Bonopoa. Ilonstue o kuciorax u 8 1
' COJISIX
Boxa. Pactsopsl. [Tousarue 00
2.3 A p 18 1 1
OCHOBaHUAX
OCHOBHBIE KJIaCCHI
24 8 16 1 1
HEOPTaHMYECKUX COCTUHEHHM
Hroro 1o pasneny 61

Paspnen 3. [lepunoanueckuii 3axoH u Ilepu

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

3.1

[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MenneneeBa. CTpoeHne aToMa

18

oauyeckasi cucreMa xXuMudeckux 3jieMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.




XUMHYeCKas CBA3b.

3.2 OKHCIIUTETTEHO- 16
BOCCTAHOBHTEJIbHBIC PEAKIINU
Hroro mo pazueny 34
PezepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KJIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne i/ Y —— p Beero KonrTpoabubie IlpakTuueckue f)ﬁ p?:f oBAaT e.])IbeI e
padoThI padoThI pecypesr
Pa3znea 1. BemecTBo U XuMn4yecKasi peakiuus
11 [ToBTOpEHME 1 yriIyOJIeHHE 3HAHUH O 8
BEIICCTBE
19 OcHoBHBIE 3aKOHOMEPHOCTH MPOTEKAHUA 14 1 1
XUMHYECKHUX PEeaKIIHii
13 DNEKTPOIUTHYECKAS TUCCOLUAITHS. 14 1 2
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Htoro no pazneny 36
Pazgen 2. HeMeTaJJILI M X CO€IUHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 8 1
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COETMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 12 1
COETMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 43
Pa3zgea 3. Metasliibl M MX COeAMHEHU S
3.1 OO01mre CBOMCTBa METANIOB 10
3.2 BaskHel1e MeTamisl 1 UX COETUHEHUS 22 1 2




Hroro no pazneny

32

Pa3znea 4. Xumusi 4 OKpysKamas cpeaa
BemiectBa u MaTepuanbl B )KU3HU YETIOBEKA.

4.1 . 5
OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Hroro no pazgeny )
Pa3zgen 5. O0001menune 3HaHM
[ToBTOpEeHHE M 0000IIICHNE 3HAHUMA
5.1 10 2
OCHOBHBIX pa3JIelioB KypcoB 8—9 KiaccoB
Hroro mo pazueny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KosauyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/o Tema ypoka Beero KonTpoabubie IIpakTuueckue fl[3y'{emm :)Iﬁ;)l;[;OBaTeJILHLIe
padoThI padoTshI pecype
1 [Ipenmer xumuun. Poap XuMuu B KU3HU 1
YeJioBeKa
9 [TousiTHe 06 NCTOPUM BO3HUKHOBEHUS U 1
pa3BUTHS XUMHH. XUMHS B CHCTEME HAyK
3 Tena u Bemecra. dusndeckue u 1
XMMHUYECKHE CBOWCTBA BEILIECTB
4 dusnueckue U XMMUYECKHE SIBJICHUS 1
[lonsiTHE O TEOPETUUECKUX METOAAX
5 IIO3HAHUS B €CTECTBEHHBIX HAayKaX. 1
Ncrounnku xummuueckoi HHPopMauu
[IpencraBnenust 0 Hay4HOM MTO3HAHUU HA
SMIMPUYECKOM YPOBHE: HAOIIOICHHUE,
6 U3MEpEeHHe, IKCIIEPUMEHT, MOJIETUPOBAHHE. 1
[TonsiTHe 0 MeTO/1aX PabOTHI C XUMUYECKUMHU
BemecTBamMu. O00pyI0BaHUE IITKOIHHOM
XUMHUYECKOH J1abopaTopuu
[TpakTuyeckas padora Ne 1 o Teme
7 "IIpaBuiia paboTHI B 1abOpaTOpUU U MPUEMBI 1 1
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"
8 YucTele BELIECTBA U CMECH 1
9 CriocoOBbI pa3iesieHust cMeceit 1
[IpakTuueckas padora Ne 2 o reme
10 "PazneneHue cmecel (Ha mpuUMepe OUNCTKH 1 1

MOBapeHHOM con)"




11 ATOMBI U MOJIEKYJIBI 1

12 XHUMHUYECKHE DIIEMEHTHI 1

13 [IpocThie U CIOXKHBIC BEHIECTBA 1

14 BeuectBa MoJIEKYISIPHOTO U 1
HEMOJICKYJIIPHOTO CTPOCHHS

15 Xumudeckas opmysa. BaqeHTHOCTh aTOMOB 1
XAMHYECKHUX JICMEHTOB

16 3aKOH OCTOSHCTBA COCTaBa BEIECTB 1

17 OrnpezesieHre BAJIGHTHOCTH aTOMOB T10 1
dbopMysiaM OMHAPHBIX COCTUHEHHIA

18 OTtHOCHUTEIbHAsS aTOMHAas Macca. 1
OTHOCHUTEbHAs MOJICKYJIIpHAs Macca
BoruncneHust OTHOCUTENBHOM MOJEKYIISIPHOMN

19 MacChI BEIIECTB, MOJIIPHOUN MacChl, MACCHI 1
BEIIECTB U KOJIHMYECTBA BEIIECTBA

20 MaccoBas 1019 XMMHYECKOT0O JIEMEHTA B 1
COCIUHEHUH

21 Brrancnenns MaccoBoy 1OJIH XUMHYECKOT'O 1
aJeMeHTa 1o (hopMyIie CoeTMHEHUs

29 Haxoxnaenue npocreiimiei popmMyIibt 1
BEIIECTBA [0 MACCOBBIM JOJISIM 3JIEMCHTOB
Boraucnenus npocreiiieit Gopmybl

23 BEIIECTBA [0 MACCOBBLIM HJIH MOJIbHBIM 1
JIOJISIM DJIEMEHTOB

24 KonuuectBo BemecTBa. Moib 1

o5 B3auMocCBsI3b KOMYECTBA, MACCHI M YKCIIA 1
CTPYKTYPHBIX €JIHHHII BEIIECTBA

26 MoutsipHasi Macca CMECH BEIIIeCTB 1

97 MonbHas 40JII XUMHUYECKOr0 3JIEMCHTA B 1
COEIUHEHUHT

28 Haxoxxnenne npocreiimiei opmyItbl 1




BCIICCTBA I10 MOJIBHBIM JOJISAM 3JICMCHTOB

XUMUYECKUE ABIECHUA. XUMUYECKasl PEaKIus

29 N 1
U e€ mpu3HaKu
30 3aK0H COXpaHEHUsI MaCChl BEIICCTB 1
31 ATOMHO-MoOJIeKysipHas Teopus. JKu3Hb 1 1
nestenbHOCTh M. B. JIomoHOCOBa
32 XUMHYECKUE YpaBHEHUS 1
33 THUIbI XUMHYECKUX PEaKIIHi 1
Pacy€Tpl Mo XMMHUYECKUM YpaBHEHUSAM
34 KOJINYECTBA U MACChl HCXOIHBIX BEIIECTB HIIH 1
MIPOJIYKTOB PEAKIIUH
Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
35 peaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI TIO 1
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
PEareHTOB WJIM IPOAYKTOB PEAKIIHH
Brprunciienus no ypaBHEHUSIM XUMUYECKOU
36 PEaKIMK: KOJIMYECTBA BEIIECTBA, MACChI 11O 1
M3BECTHOMY KOJIMUECTBY BEIISCTBA, MAcCe
pEeareHToB WM MPOAYKTOB PEaAKIIHH
37 O00011eHNEe U cUCTEMATH3AIN 3HAHUH 1
38 'I'<OHTpOJ'II>Ha$I pabota Ne 1 o treme 1
BemectBa u xumuueckue peakiuu'

39 Bo3nyx — cmecs rasos. [Tonstue o razax. 1
40 3akoH ABorajpo. MossipHblil 00bEM ra3os 1
Brruncienus 00bEMa, KOJIMUECTBa BEIIECTBA
41 rasa 1o U3BECTHOMY €0 KOJTUYECTBY 1

BeIIleCcTBa, 00BEMY
42 OTHOCHUTENBHAS IIOTHOCTE I'a30B 1
43 BrIunciieHuss OTHOCUTEIIBHOM MIOTHOCTH 1
rasoB
44 OrnpezenieHre OTHOCUTEIbHON 1




MOJICKYJIIPHON Macchl ra3000pa3HOTro
BEILIECTBA 110 U3BECTHOI OTHOCUTEIBHOM
IUIOTHOCTH

BrprunciieHus OTHOCUTEIBHON MOJIEKYIISIPHOM

45 MAacchl ra3a 10 U3BECTHOI OTHOCUTEIHHOU 1
IUIOTHOCTH

16 OO6BEMHBIE OTHOIICHUS Ta30B PU 1
XUMHYECKHUX PEaKIHIX

47 BBI‘II/ICJ'IGHI/IjI 00BEMOB ra3oB MO YPaBHEHUIO 1
XUMHYECKON peaKIuu

48 Kucnopon — anemMeHT u npocToe BEeeCTBO 1

49 Okcubl 1

50 CniocoObl MoTy4eHHs KUCIOpOo/ia B 1
71a00paTOPUH U MIPOMBIIIIICHHOCTH
[TpakTuueckas padora Ne 3 o reme

51 "ITomydenue u codupanue KUciIoposa, 1
M3y4YEHHUE ero CBOMCTB"

52 KpyroBopoT Kuciiopoa B IpUpoie 1

53 O30H — aytoTpornHas MoaudUKaIus 1
KHCJIOpOAa
TennoBoii 3 PexT XUMUIECKON peaKInu,

54 TEPMOXUMHUYECKHE YPABHEHUS, K30~ U 1
DHJIOTEPMHUYECKHE PEAKIINU

55 Tonnuo. Ucnonb30oBanue yriis 1 METaHa B 1
Ka4yecTBe TOIUIMBA. 3arpsi3HeHHe BO3AyXa.
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM
pEaKIu: KOJIM4YecTBa BEIECTBa, 00hEMa,

56 MAacchl 10 U3BECTHOMY KOJIMYECTBY 1
BEIIeCTBa, 00BEMY, Macce peareHTOB WIIN
IPOAYKTOB PEAKIIUU

57 KonTtponbHas padora Ne 2 o teme "Bo3nyx. 1

Kucnopon. Oxcunapr"




58 Bopopoa — aneMeHT U mpocToe BELIECTBO 1

59 Crioco0bI ostyueHust BOA0POIa B 1
71a00paTOPUU U MPOMBILIUIEHHOCTH
[TpakTuueckas padota Ne 4 o Teme

60 "TTomrydenue u codupaHue BOIOPOa, 1
M3y4YEHHE €ro CBOMCTB"

61 Hcnonp30BaHue BOJIOPOa B KAUECTBE 1
TOTLJIBA

6 [Tonsarue o KICJIOTaX U COMSX. CocraB 1
KHCTIOT U COJIeH
Brraucnenust 00b€Ma, KOJTMYECTBA BEIIECTBA

63 ra3a 1o U3BECTHOMY €ro KOJIHYECTBY 1
BELIECTBA U 00BbEMY

64 Brrancienust 00bEMOB ra30B 10 YpaBHEHHIO 1
XUMHUYECKON pPeaKInu
Boruncnenus no ypaBHEHUSIM XUMHYECKOM
peaKIu: KOJIMYeCcTBa BEIIECTBa, 00bEMA,

65 MAaccChl 10 U3BECTHOMY KOJIMYECTBY 1
BEIIeCTBa, 00BEMY, Macce peareHTOB WIIH
HPOAYKTOB PEAKIIUU

66 dusnyeckue cBoiicTBa Boasl. Boga B 1
pUpoze

67 AHaIIN3 U CHHTE3 — METOJIbI U3YUEHUS 1
cocTaBa BOJIbI

68 XuMHYECKHE CBOHCTBA BOIBI 1

69 CocTtaB OCHOBaHHH 1

70 PacTtBOpBI. PacTBOPpHMOCTH BELIECTB B BOJIE 1
HacpItieHHbIe 1 HEHACHITIICHHBIE,

71 KOHIICHTPUPOBAaHHbBIE U pa30aBIeHHbIE 1
pacTBOpbI

72 CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU 1

pPaCTBOpPOB: MAaCCOBas O0JIA paCTBOpéHHOI‘O




BCIICCTBA, MOJIApHASA KOHLICHTPAHUA

73

74

[IpakTuueckas padora Ne 5 o reme

"[IpuroToBieHue pacTBOPOB C ONPEICTEHHOM

MacCCOBOM J0JIel pacCTBOPEHHOTO
BenlectBa.[I[purorosieHnue pacTBOpoB ¢
OIpPEIEIEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra'

Bbruncienus ¢ uCnoyib30BaHUEM MOHSTUS
«MaccoBasi J0J1s1 BEIIECTBA B PACTBOPE»

75

Brrunciaenus ¢ HCIIOIB30BaHUEM ITOHSTHS
«MOJIAIpHAs KOHICHTPAUs paCTBOpéHHOI‘O
BE€IICCTBa»

76

77

78

79

Ponb pacTBOpoB B IpUPOAE U )KU3HU
yenoBeka. KpyroBopot Bojibl B pupo/ie
3arpsizHeHue NpupoHbIX BoJ. OxpaHa u
OYHCTKA IPUPOTHBIX BOJI.

Bbruucnenus ¢ ucnosnb3oBaHueM rpaukoB
PacTBOPUMOCTH JISI PACYETOB
PacTBOPUMOCTH BELIECTB

Brrunciaenus ¢ HCIOJIb30BaHUEM IMOHATHS
«MacCoBadA A0JI BEIICCTBA B paCTBOPEC»

80

Brrunciaenus ¢ HCIIOIB30BaHUEM ITOHSTHS
«MOJIApHAA KOHLUCHTpaHA paCTBopéHHOI‘O
BE€IICCTBa»

81

Brruucnenus ¢ ucnosib3oBaHueM rpadukoB
PaCTBOPUMOCTH JJIs pacU€TOB
pacTBOPUMOCTH BEILIECTB

82
83

O00011eHHE U CUCTEMATU3ALNS 3HAHUM

KonTtponbHas padora Ne 3 o teme
"Bomopoa. Boma. PactBopel. OcHoBanms"

84

OKcupl: cOCTaB, KiIaccuUKaIus,
TPUBHAJIbHBIC HA3BaHUS




85 [TosmyyeHue 1 XUMHYECKHUE CBOMCTBA OKCUIOB 1
86 [TonsiTHE O THIPOKCHUIAX — OCHOBAHUSIX U 1
KHUCIIOPOJICOIEPIKALIUX KHCIIOTaX
87 ®dusnuecKkue 1 XUMHIECKHE CBOMCTBA KUCIOT 1
88 [ToryyeHue KuciaoT 1
89 Knaccudukanust ocHoBaHUA 1
90 [I1&n04m, UX CBOWCTBA U CIIOCOOBI MOTYYCHHUSI 1
91 HepactBoprmbie OCHOBaHUS, MX CBOWCTBA U 1
CIocoObI OTyYeHUs
[Tonsitrie 06 aM(OTEPHBIX THIPOKCHUIAX:
92 XUMHUYECKHE CBOWCTBA U MOJyYEHHUE. 1
[IpruMeHeHne BaKHEUIIIMX OCHOBAHUHN
93 Conu: coctaB, kinaccuuKarus, 1
TPUBUAIBHBIC HA3BAHUS
94 DuU3nyeCcKue 1 XUMUUYECKHE CBOMCTBA COJIEH. 1
[Tonydenue coneit
95 ['eHeTnyeckas CBSI3b MEXKIY Kaccamu 1
HEOPTaHMYECKUX COCAMHCHUN
[TpakTuaeckas pabota Ne 6. Perenue
96 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME 1
«OCHOBHBIE KJIACCHI HEOPTAaHMYECKHUX
COCTUHEHUIN)
Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
pEaKIuu: KOJIMYEeCTBa BEIIECTBa, 00bEMa,
97 MacCBhI TI0 U3BECTHOMY KOJIUYECTBY 1
BeIlecTBa, 00BEMY, MacCe peareHTOB WK
MIPOJYKTOB PEAKITUU
Berarcnenuss Macchl IPOAYKTA PEAKITUH TI0
M3BECTHOM Macce OJTHOTO M3 UCXOIHBIX
98 BEIIIECTB, B3STOTO B BHJIE pacTBOPA, 1

COJZIEPIKALLETO ONPEAEIEHHYIO MAaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA




KonTtponsnas padora Ne 4 o teme

99 "OCHOBHBIE KJIACChI HEOPTaHUICCKUX 1
coequueHui"

100 [TepBbIe MOMBITKY KIIACCU(PUKAITUU 1
XUMHYECKHX 3JIEMEHTOB

101 [ToHsiTHE O TPYIITaX CXOIHBIX AJIEMEHTOB 1

102 DNeMeHTHI, KOTOpbIe 00pa3yloT aM(poTepHbIe 1
OKCHJIBI ¥ TUAPOKCHUIBI

103 [leproauueckuii 3akoH. OTKpbITHE 1
[Tepuoanyeckoro 3akoHa
KopoTkomneproanas ¥ JUIMHHOTIEPUOIHAS

104 dbopmsl [Teproanueckoi cucTeMbl 1
xumMuueckux asemenToB J[.1. MenieneeBa

105 [leproas! u rpymnmnb 1

106 OcCHOBHBIE CBEJIEHUS O CTPOSHUH aTOMOB 1

107 CocTaB aTOMHBIX si7Iep 1

108 N30TOmBI KaK pa3HOBUIHOCTH aTOMOB 1
XMMHYECKOI'0 3JIEMEHTa

109 ONEKTPOHBI 1

110 DJneKTpOHHAsT OpOUTAITH 1

111 DHepreTuyecKre ypOBHU U MIOAYPOBHH 1
atoma; S-, p-, d-opburanu

112 DNEeKTPOHHBIE KOH(UTYPAITH U AIEKTPOHHO- 1
rpaduueckue GopMyJibl aTOMOB
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMUYECKUX DJIEMEHTOB 1
ITepuoanueckoii cucremsl .M. Menneneena
3aKOHOMEPHOCTH U3MEHEHHUS Pajyca

114 ATOMOB XMMHUYECKUX DJIEMEHTOB, 1

METaJUTMYECKNX U HEMETAJUTMYECKUX CBOMCTB
M0 TPyMIaM U Meproam




N3MeHeHne cBOMCTB COEMUHEHUI

115 XUMHUYECKHUX AJIEMEHTOB B TIEPHOJIAX U 1
rpynmnax
XapakTepucTuka XUMHYECKOTO dJIEMEHTA 110
116 ero noyioxkeHuto B [leprognveckoit cucreme 1
J.N. Menneneena
3nauenue [lepuoanyeckoro 3akoHa u
117 [Tepromnueckoi CHCTEMbl XUMUYECKUX 1
DJIEMEHTOB JIJISl Pa3BUTHSI HAYKU U MIPAKTUKH
118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX 1
3JIEMEHTOB
119 KoBasieHTHas mossipHas CBs3b 1
120 KoBanenTHast HenossipHasi CBSI3b 1
121 Honnasg cBs3b 1
199 DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYITBI 1
BEIIECTB
123 Kpucrannuueckue u amop(HbIe BeleCTBa 1
124 TUMbl KPUCTAITUTHUECKUX PEHIETOK U UX 1
XapaKTePUCTUKU
[TprunHB MHOTOOOpA3Us BEIIECTB,
125 3aBHCHMOCTE CBOMCTB BEIIECTB OT COCTaBa U 1
CTpOECHUS
126 CrerneHb OKHCICHUS 1
127 OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU 1
128 XUMHUYECKHUE PJIEMEHTBI — OKHUCIUTEIN U 1
BOCCTaHOBUTEIIN
CocraBneHne ypaBHEHU OKUCITUTEIbHO-
129 BOCCTAaHOBUTENIBHBIX PEAKIIUI, METO/ 1
3JIEKTPOHHOTO OajaHca
Brrunciienus no ypaBHEeHUSIM XUMHUYECKOM
130 PEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA, 1

MAcCCBhI 110 U3BECTHOMY KOJIMYCCTBY




BElIEeCTBa, 00BEMY, MacCe peareHTOB WIH
MPOJYKTOB PEAKIIUU
Brruucnenus npocteiieid MoJeKyIIpHOM

131 (bopMyIIBI BemecTBa Mo W3BECTHBIM 1
MAaCCOBBIM JIOJISIM 3JIEMCHTOB

132 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1

133 'KOHTpOJ'IBHaH pabota Ne 5 o Teme ) 1
'Ctpoenue atroma. XUMUYECKas CBSI3b

134 PesepBHbIil ypok 1

135 Pe3epBHbIil ypok 1

136 PesepBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KJIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udpoBbIe
n/n Tema ypoka Bceero Konrpoubhble | IIpakrieckue fl[3yqeﬂml gﬁ[?agosaTeanme
padoThI padoThI pecypebi
1 CtpoeHue aToMOB 1
IlocnegoBaTenbHOCTE 3aII0IHEHHUS
2 INEKTPOHHBIX OPOUTAICH ATOMOB MaJIbIX 1
MIePHOJIOB
3 OC0OEHHOCTH 3aMOJHEHUS AIICKTPOHHBIX 1
opOuTaseit aToMOB OOJIBIITNX MIEPHOIOB
4 CreleHb OKUCICHUS B BAJICHTHOCTh 1
5 Bunel xumMudeckoil cBs3u 1
OOMEHHBIHN ¥ TOHOPHO-aKIIEITOPHBIH
6 MEXaHU3M 00pa30BaHUs KOBAJICHTHON 1
CBsI3U. MeXMOJIeKysIpHbIC
B3aUMOJICHCTBHS
THUIBI KPUCTAIIINYECKUX PEIIETOK,
7 O0COOEHHOCTH CTPOCHHUS KPUCTAIITHIECKHIX 1
pemETOK
3aBUCHMOCTE CBOMCTB BEILIECTBA OT THIIA
8 KPUCTAJJINYECKON PEIIETKN U BUAA 1
XUMHYECKOH CBSI3H
9 Knaccudukanms XuMuueckux peakiiui mo 1
pa3IMYHBIM NPU3HAKAM
10 OHepreTuka XUMUYECKUX PEaKLHN. 1
TemnoBoit 3¢ ekt XuMUIECKoi peakuuu
11 3akoH ['ecca u ero ciueacTBus 1
Boluucnenust no TepMOXUMUYECKOMY
12 YpaBHEHUIO peaKkliu: TEMIOBOro 3 dexra 1

XUMHYECKOU p€aKiuu 1Mo KOJINYCCTBY




BEIIECTBA, Macce Wik 00bEMY
HpOPEarupoBaBILETO HIIH
00pa30BaBIIETOCS BEIIECTBA

13

14

ITonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKOoH JACHUCTBYIOIIMX Macc

Oneprus aktuBanuu. [lonsTue o katanmse.
®epmenTbl. UTHrHOUTOPHI.

15

16

@DaKTOphI, BIUAIOIIKNE HA CKOPOCTh
XUMHYECKON peaKIu

[lonsATHE O XUMHUYECKOM PAaBHOBECHH,
npuHuuin Jle Hlarense

17

18

q)aKTOpr, BINAOIIMEC HAa COCTOAHUC
XUMHNYCCKOT'O paBHOBECH .
HpOFHO3I/Ip0BaHI/Ie BO3MOXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B
PAa3JIMYIHBIX YCIIOBUAX

OKHUCIIUTENIEHO-BOCCTAHOBUTEIILHBIC
peakiuu

19

20

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTECIIH.
HepMaHraHaT Kalausa

CBoiicTBa MMPOCTHIX BCIICCTB — MCTAJIJIOB
1 HEMCTAJIJIOB, KUCJIOT U COJIeil — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKUCIUTEIIBHO-
BOCCTAHOBUTCJIBHBIX PCAKIIHAX

21

22

[IpakTnueckas padora Ne 1. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«OKHUCIUTETHHO-BOCCTAHOBUTENIbHbBIE
peaKIum

Kontponbnas padota Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

23

PacTBOopeHune kak pU3NKO-XUMUYECKUIT




poIIecC

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopus 37AEKTPOJIUTUUECKON JTUCCOIHAIITT

26 HNonHoe npousseneHue BOBL.
Bonopoanslii mokaszaresnb

7 :‘)JIGKTpOHEITI/I‘ICCK%ﬂ JUCCOLIMAIUS KUCTIOT,
OCHOBaHUH U coJiei

28 Peaxiuu nosHoro oomena
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B

29 CBETE MpeICTaBICHUN 00
ANEKTPOJIUTUYECKOM TUCCOLIUAIIUU

30 KauecTBeHHBIE peaKIK Ha HOHBI
[Ipaktuueckas paborta Ne 2. Pemenue

31 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«DIIEKTPOIUTUYECKAS TUCCOIHALIMS)

32 IMuaponus coneit

33 Honnble ypaBHEHUS TUIPOIHN3A COJIEH
[IpakTnueckas padora Ne 3. Pemenue

34 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«'maponus conein
Brruucnenust Mmacchl MpoayKTa peakiiuu 1o
M3BECTHON Macce OJTHOTO U3 UCXOAHBIX

35 BEILIECTB, B3STOTO B BUJIC PACTBOPA,
COJZIepKalllero onpeaeiEéHHYI0
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 2 o teme

36 "DIEeKTPOIUTHYECKAS JUCCOLUALIMS.
XHWMHYECKHE peaKuu B pacTBopax"

37 OO6m1ast XxapakTepruCTHKa HEMETAIIIIOB

38 OO01mmas XxapakTepuCTHKA FaJIOTCHOB

39 XUMHUYECKUE CBOMCTBA TraJIOT€HOB.




XUMHUYECKHE CBOMCTBA XJI0pa

40 XiopoBogopoa. CoJisiHast KUCTIOTA 1
[IpakTuyeckas padora Ne 4 o Teme

41 "[TonyueHne CONSTHOM KUCIIOTHI, H3yYCHHE 1
e€ cBoiicTB"

42 [ToHsITHE O KUCIIOPOACOAEPKALIUX 1
KHCIIOTaxX XJIOpa U UX COJISIX
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX

43 peakuui, eciiv OIMH UX PEarcHTOB JaH B 1
n30bITKE

44 Baxwneriume coelMHEHU XJI0pa U UX 1
HaXO0XJIEHHE B IPUPOJIe

45 O6mas xapakrepucTuka 31emMeHToB VIA- 1
TPYIIIBI

16 CTtpoeHne u CBOMCTBA IMTPOCTOTO BEIIECTBA 1
cepbl. AJUIOTPOIHbIE MOIU(UKAIINH CEePbI

47 CepoBogopo, CTpoeHHE, busnueckue u 1
XUMHYECKHE CBOMCTBA

48 Oxcupsl cepbl 1

49 CepHucTast KUCIIOTa U €€ COJH. 1

50 Cepnas kucnora u ee coiu 1

51 [TpoMbIIeHHOE TTOyYeHUE CEPHOM 1
KHCIIOTHI
Haxoxaenue cepbl v €€ coeTMHEHUN B

52 npupoe. XUMUYECKOe 3arpsa3HeHHe 1
OKpY>Karollen cpeibl COEUHEHHUSIMU CEPhI
BerarcneHuss Macchl MPOAyKTa PEAKIHH 110

53 M3BECTHON MaccoBoM (00BEMHOI) 0J1e 1
(%) ero BBIXOJa OT TEOPETUUYCCKH
BO3MOYKHOTO

54 Brruncnenus maccoBoii (00bEMHOI) q0TH 1

(%) BBIXOJIa MMPOJIYKTA PEAKIIMH T10




M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIECTBA M MTPOAYKTA PEAKIUH

OO6m1ast xapakTeprucTrKa 3J1eMeHTOB VA -

55
TPYIIIBI

56 A30T, pactipocTpaHEHUE B IPUPOJIE,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA

57 AMlxv/H/IaK, ero (pu3nuecKue U XMMUYECKHe
CBOICTBa

58 Comn aMMOHHSA
[IpakTuueckas padbora Ne 5 mo Teme

59 "IlonyyeHre amMmmuaKa, U3yuyeHuUe ero
cBOMCTB"

60 Oxcunsl azota (1, 11, 11, 1V, V)

61 A3zoTHcTas KucioTa. A30THasi KMCIOTa

62 [TpoMmblIITIEHHOE MTOJTy4YeHUE a30THOM
KHCIIOTHI
Hutpatel u HUTpUTEL. XUMHYECKOE

63 3arpsI3HEHUE OKPYKAIOLIEN Cpezbl
COETMHEHUSIMH a30Ta

64 docdop, annoTponHble MOAUPUKAIUN
dbocdopa

65 Oxcunsl pocdopa (111, V) u pochopnas
KHCJI0Ta
[ToHATHE O MUHEPATIBHBIX YIOOPEHUSX.

66 3arps3HEHNE PUPOTHBIX BOIOEMOB
COEMHEHUSIMH a30Ta U pochopa

67 YFHCRO,Z[, €ro aJUIOTPOITHbIE MOAU(PHUKAIINN
U CBOMCTBA
Oxcuppl yriaepona, ux pusndeckue u

68 XUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE

po0JIeMBbI, CBSI3aHHBIEC C OKCHUIOM
yriepoza (1V)




69

[TpakTryeckue pabotel Ne 6 o Teme
"[Tonyuenue oxcuna yriaepoaa (1V) u
M3y4YEeHUe ero cBOMcTB"

70

YrospHasg KUCIIOTa U €€ COJIU

71

[TepBoHayabHBIE TOHATHUS 00
OpraHMYECKUX BELIECTBAX KaK O
COCIMHEHMSX YIIIepoa

72

73

74

75

IIpupoiHBIE UICTOYHUKH YIJIEBOJOPOJAOB U
UX POJIb B OBITY ¥ IPOMBIIIEHHOCTH
[ToHsATHE O OMOIOTUYECKU BasKHBIX
OpPraHWYECKUX BELIECTBAX — KHUPAX,
OesKax u yriaeBojax

Kpemnunid, ero ¢puzndeckne 1 XUMHYECKUE
CBOICTBa

Oxcun kpemuus (1V), kpemHuenas
KHCIIOTA, CHJIMKATHI

76

bop. bopHnas kucnora

77

78

79

[IpakTnueckast pabora Ne7. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Baxaenne HeMeTauIbl U UX
COCAUHCHHMS

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOYKTa PEaKLMK 110 JAaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
CoJIepKallIero OnpeaeIéHHYI0 MaCCOBYIO
JIOJIKO TIPUMeECEN

KonTponbnas padora Ne 3 o teme
«BaxHenme HeMeTauTbl U UX
COCTUHECHHS.

80

OO6m1ast xapakTepruCTUKa XUMUYECKHUX
DJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxkerus B [ICXD JI.U. Menaeneena




81 Mertasmnsl A- u b-rpynn 1
Merainueckas CBsi3b U MeTaJlJInYecKas

82 KPUCTAJUTMYECKas PelIéTka. 3aBUCUMOCTh 1
(U3HUECKUX CBOWCTB METAJJIOB OT
CTPOSHHUS KPUCTAILJIOB

83 O01mme XMMAYECKUE CBOMCTBA METAJLIOB 1

84 OO6mue crmocoOb! MOTYYEHUST METaJLIOB, 1
Metauryprusi. CrijiaBbl
DNEKTPOIHN3 PACIIIABOB U PACTBOPOB COJICH

85 KaK OJIUH U3 CIIOCOO0B MOTyYEHUS 1
METAJIJIOB

86 Brruncnenus no ypaBHEHUSIM 3JIEKTPOTIU3a 1
pacIuIaBoOB U pacTBOPOB BEIICCTB

87 [TonsiTHE O KOPPO3UU METAILIOB 1
Brranciaenus cocraBa cMeceit ¢

88 HCIIOJIb30BAHUEM PEIICHUS CUCTEM 1
YpaBHEHUU

89 PaznmmuHble THIBI BEIYHUCIICHUH nov 1
yYpaBHEHUSIM XUMHUYECKUX peaKlui

90 Mertainsl A-rpyni. llenoynsie MeTamisl 1

91 Haxoxnaenue B nmpupoae. CoiicTBa 1
IIEJIOYHBIX METAILJIOB

92 Okcubl ¥ THAPOKCUBI HATPUS U KU 1

93 [IlenouHO3eMENBHBIE METAILIIBI 1

94 BaxiHeﬁmne COCIUHECHMS KalIbIIMs, 1
CBOWCTBA, TPHUMECHCHHUE

95 JKECTKOCTH BOIBI U CIIOCOOEI €€ 1
yCTpaHEHUS
IIpakTruyeckas pabora Ne 8 o Teme

96 "YKEcTKOCTh BOABI U METOBI €8 1

ycTpaHeHus"




97 AmoMuHUN 1

98 AMpoTepHbIE CBOIICTBA OKCHJIA U 1
THIPOKCH/IAa ATFOMUHHUS

99 OO6mas XxapakTeprucTHKa METaJIJIOB b- 1
rpymi (ToOOYHBIX MOATPYIIIT)

100 [lepBoHayasibHbIE IPEACTABIECHUS O 1
KOMIUJIEKCHBIX COSIMHEHMSIX

101 Mens u cepedpo 1

102 [Ipeacrasnenust 00 aMMHAYHBIX 1
KOMIUIeKcax cepedpa u Meau

103 Hunak 1

104 AMdoTepHbIe CBOMCTBA OKCHIA U 1
THJIPOKCHU/Ia IUHKA

105 Kenezo 1

106 Oxcupl, TuIpoKcu bl U conu xenesa () u 1
xenesa (1)

107 UyryH u cTanp — CIUIaBbI JKene3a 1
[IpaxTnueckas padora Ne 9. Pemenue

108 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME 1
«BasxkHenmme MeTaiIbl 1 X COSTMHEHMS
Beruucnenus cocraBa cmecen ¢

109 UCIIOJIb30BAHNEM PELICHUS CUCTEM 1
ypaBHEHH

110 PaznuuHble TUIIBI BBIYUCIEHUI nov 1
YPaBHEHMSIM XMMUYECKHUX peaKIii

111 Kontponsnas padora Ne 4 o teme 1
«BaxHennme MeTajuibl 1 UX COSAUHEHUS»

112 be3onacHoe ncnoap30BaHUE BELIECTB U 1
XUMUYECKHUX PeakIiii B ObITY

113 HoBrie MmaTepuabl U TEXHOJIOTHH. 1

[TpyuHIMTBI «3€IEHON XUMUN))




114

XuMus ¥ 310pOBbE

115

XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHueHtpauuu Beuects (I1K)

116

117

118

119

DKOJOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COCAMHEHUSIMU YTJIEpOJia, a30Ta, CEPHI,
TSOKENBIX MeTanaoB. Poab XxumMuu B
pEIICHUH YKOJIOTHIECKUX TPOoOIeM

[Tepnoanueckuii 3akon u [lepuoanueckas
CHCTEMA XUMUYECKUX DIIEMEHTOB B CBETE
TEOPHH CTPOEHUS aTomMa

3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
XUMHUYECKUX JIEMEHTOB U UX COCTMHECHHI
B [IEPHOJaX U TPYIIax

Crtpoenue BemiecTBa B TBEPIAOM, KUIKOM U
ra3000pa3HOM COCTOSIHUU. Buibt
XUMHUYECKOH CBSI3U

120

121

122

Knaccudukanms XuMuueckux peakiiuii mo
pa3IMYHBIM IPU3HAKAM

[Iporno3upoBanue BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAILCHUH B
PAa3IMYHBIX YCIOBHUSAX Ha OCHOBE
MPEJICTABICHUN XUMHUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

XUMUYECKUE PEAKLIUU B PACTBOPAX.
I'maponwus conent

123

CBoiicTBa KMCIIOT, OCHOBAaHUHU M COJICH B
CBETe MpeAcTaBIeHU 00
AIIEKTPOJIUTHYECKON JUCCOIHAITTT

124

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peakmuu. DIEKTPOIIHU3.

125

[IpakTuueckas padora Ne 10. Pemenue




IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«XUMHUYECKUE PEaKIIUN»
[IpakTrueckas padorta Ne 11. Pemenne

126 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEMe 1 1
«MeTasuibl, HEMETaJUTbl U KX COSTUHEHHS

127 PesepBHBII ypok 1

128 PesepBHBIN ypok 1

129 Pes3epBHBIN ypok 1

130 Pe3epBHEIiT ypok 1

131 PesepBHBIi ypok 1

132 PesepBHBIi ypok 1

133 Pe3epBHBIiT ypok 1

134 PesepBHBIi ypok 1

135 Pe3epBHEIiT ypok 1

136 Pe3epBHBIN ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOWMOBPA3OBATEJBbHOU ITPOT'PAMMOBI

8 KJIACC
Kon .
T IIpoBepsiemble Hpe/MeTHbIe Pe3y.IbTAThI 0CBOEHHs OCHOBHOM
00pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHuUs
pe3yJbTara
1 [To teme: «IlepBoHauaIbHbIE XUMHUUECKHUE TOHITUS
pacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSTHI: aToM, MOJEKyIa,
XUMHUYECKHIA DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHasi U
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
1.1 MaccoBasl J10JIsI XUMHUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJIIPHBIA 00BEM,
XUMHUYECKash peaklus, KIACCU(PUKALUSA PEaKIUil: PEeaKIHH COCAMHCHUS,
peaKuu pa3joKEHUs, pPeakiUu 3aMeIleHus, peakluuu OOMeHa, 3K30- U
OHJIOTEPMHUUYECKUE PpEeaKIHMH, TEeIuIoBol d(pdeKkT peakiuu, pacTBop,
MaccoBasi 10Jisl BellecTBa (MIPOLIEHTHAs! KOHIICHTpAIlKsi) B paCTBOPE
19 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XHUMHUYECKHX HOHS{TI/II‘/'I u
MPUMEHSITh 9TH IOHSTHUS TIPU OTIMCAHUU BEIISCTB M UX MPEBpAIICHUN
13 HCTIOJIL30BATH XUMHIECKYIO CHMBOMHKY ISl COCTABIICHUSA dbopMyIT BemecTB
U ypaBHEHUI XUMUYECKUX PEaKIuil
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHWsS MAacChl BEIIECTB, IMOCTOSHCTBA
' cocTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHUsl, 3aKOHa ABOTaipo
1.5 OTIPEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KIacCU(PUIIMPOBATh XUMHYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOUIMX B PEaKIIUH BEUIECTB, 110 TEIUIOBOMY 3 dekTy)
1.7 BBIYHCIISTH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChI BEIIIECTB
18 BBIUMCIISATH MACCOBYIO JIONIO XHMHYECKOTO OJJIEeMEHTa 10 (opmyse
COETMHEHUS,
1.9 BBIUKCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh ECTCCTBCHHOHAYYHBIC METOIBI TIO3HAHHWS — HAONIOJICHNUE,
U3MepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEealIbHbII U MBICIICHHBI )
2 [To Teme: «BakHelne npeCcTaBUTETH HEOPTaHUIECKUX BEIIECTBY
21 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSATHUH: OKCHJ, KHCIIOTa,
OCHOBaHHE, COJIb
29 OTIPECIATh TMPUHAMISKHOCTh BEHIECTB K  ONPEISIEHHOMY  KJIaccy
coeMHeHu 1o Gpopmynam
2.3 KJIaCCU(UITUPOBATh HEOPTAHUYECKUE BEIIIECTBA
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
24 pa3IMYHBIX KJIAcCOB, MOATBEPKIas OMUCAHHE MPUMEPAMU MOJEKYISIPHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI
MIPOTHO3MPOBATh CBOMCTBA BEMICCTB B 3aBHCHMOCTH OT MX KAa4€CTBEHHOTO
2.5 COCTaBa, BO3MOXXHOCTH TMPOTEKAHHUS XUMHYECKHX IMPEBpalllcHUH B
Pa3JIMYHBIX YCIOBHSIX
CJIeJIOBATh MIPABHJIAM TTOJIB30BAHMS XUMHYECKOH TIOCY 10 U 1a00paTOpHBIM
2.6 o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B

COOTBETCTBUU C UHCTPYKIUAMHA 110 BBIITOJIHEHHU IO J'Ia60paTOpHI)IX



2.7

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KJIACC
Kon

NPOBEPAEMOT0
pe3yjabTara

1

11

1.2

XUMHUYECKHX OTBITOB M0 MOJIYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(BomopoZla M KHCIOPOAA), TMPHUTOTOBICHUIO PAcTBOPOB C ONpPENeIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XMMHYECKHE HKCIIEPUMEHTHIIIO PACIlO3HABAHHIO PACTBOPOB IIENOYEH U
KHCJIOT C IIOMOUIbIO MHAWKATOPOB (JaKMycC, peHondranent, METUIOPAHK U
Apyrue)

IPOBONTH PACUYETHI 10 YPAaBHEHUIO XUMHUYECKOM peaKIIuu

ITo teme: «llepmoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
anementoB [[. WM. MenneneeBa. CTpoeHue aToMoB. XHUMHUUYECKas CBS3b.
OKHCIIMTENIbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IIOHATHN: $AIpO aTOMa,
AIIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOHTalb, PAIHYC aTOMa, XUMUYECKast
CBSI3b, HOJIIpHAst " HENOJIIPHAA KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPULIATEILHOCTh, MOHHAsI CBSA3b, MOH, KaTHOH, AHUOH, CTEIEHb
OKUCJICHHUS

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTLI

ONHKCBHIBaTh M XapakTepu3oBaTh TaOimuHyro ¢opmy Illepuogmuaeckoii
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pas3lnyaTh IOHATUS  «TJIaBHas
noarpynna (Arpynma)» u «mobounas noxarpymnmna (brpymma)y, «Mansie» u
«0OJIbIIIKE» NEPUOJIBI

packpeiBaTh cmbicn  [lepuomuueckoro 3akona J[.MI. Menzaeneea:
JIEMOHCTPUPOBAaTh IMOHMMAaHUE MEPHOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XHMHYECKHUX JIEMEHTOB OT MX MOJIokeHus B [lepuoauyeckoii cucrteme

COOTHOCUTH 0003HAYCHHS, KOTOpbIe UMEIOTCS B Tabnuie «lleproanyeckas
cucteMa xuMuueckux d3meMeHToB J[.M. MeHnnaeneeBa» ¢ UYMCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKHX AJIEMEHTOB (COCTAaB H
3apsini  sipa, oOIee YHCIO AJIEKTPOHOBU — pacmpenefieHne Hux 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIIAATh CTCIICHDb OKUCJICHUS 3JICMCHTOB B 6I/IHapHLIX COCOUMHCHUAX

ONpeaAcCiIsiTb  BUJ XUMHYECKOM  CBS3HU (KOBaJ'IeHTH al Hu I/IOHHa}I)B
HCOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble MpeaMeTHBIE PE3YJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111er0 00pa3oBaHus

ITo Teme: «BemiecTBo U XUMHUYECKas peakuus»

pacKpbIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKUX TOHATHUHA:  pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ATCKTPOIUTHUYECKAS TUCCOIUAIINS, PEAKITHH
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBecHe, OoOpaTHMbIe U
HEOOpaTUMbBIE PEaKIUU, OKHUCIUTEILHOBOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE, AJNIOTPOIHUS,
aM(doTepHOCTh, XUMHUUECKAs CBs3h (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasi),
KpUCTAJUIMUECKasi pelIéTKa, CIIaBbl, CKOPOCTh XUMUYECKON pEeaKIuu

HWIUTIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XHMMHUUYCCKHX MOHATHH U
IMPUMCHSATE OTU MMOHATHS ITPU OIMMMCAHUHN BCIUICCTB U UX npeBpameHI/Iﬁ



1.3

COCTaBJIATH ypaBHeHI/ISI BHGKTpOHHTHHGCKOﬁ Aucconualnmu KHCJIIOT,
HIeJI0YeH U COJICH, MOJIHBIC U COKpAaIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO
oOmena

14
1.5

PacCKpbIBATb CYUIHOCTDb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/If/'I
IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3TUX peaKHI/Iﬁ

MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKkIuu

I[lo Temam: «Hemerammsl U uX COCAUHCHUA» U «MeTanapl M HX
COCOAUHCHU S

2.1

2.2

2.3

2.4

2.5

3.1

3.2

XapaKTepu30BaTh (OMUCHIBATh) OOIMME U CHENU(DUICCKUE XHUMHUYECKUE
CBOMCTBa TMpPOCTBIX U CIOXHBIX BEIIECTB, MOJITBEPXKIasi OIKCAaHUE
npuMepaMu MOJEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKHUX PEeaKIIHii

COCTaBJIATb YPAaBHCHUA peaKLII/Iﬁ, MNOATBCPXKAAIOIMIUX  CYIICCTBOBAHUC
TeHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKUX HpeBpaHIeHI/If/'I B Ppa3IMYHBbIX
YCIIOBUAX

CJICZIOBaTh MPABUJIAM I0JIb30BaHUS XUMUYECKOM MOCY0H U J1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBWiaM oOOpamieHus C BEHIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU TIO  BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHX OMBITOB IO TIOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaka M yrieKucJIoro rasa)

NPOBOJIUTh PEAKIIMHU, ITOATBEPKIAIONINE KAUECTBECHHBIH COCTAB Pa3IMYHBIX
BCIICCTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUA-, OPOMHUI, WOJIHI,
kapOboHat, ¢ocdar, cunukar, cyiabdar, THIPOKCHUIUOHBI, KaTHOHBI
aMMOHHSI, WOHBI HM3yYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

ITo Teme: «XHUMHsI B OKpYXkaroliasi Cpena»

pacKpbIBaTh CMBICI OCHOBHBIX xuMmuyeckux mnoHstui: IIJIK Bemectsa;
KOPpPO3Hsl METAJLIOB

MPUMEHSTh OCHOBHBIE OTEPAIlUU MBICIUTEIHHON AEATeIbHOCTH — aHAIN3 U
CHUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIEHUE TPUYHUHHO-
CIIEICTBEHHBIX CBSA3EH — IJISl M3YYEHHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; ecTeCTBEHHOHAy4YHble METOAbl TIO3HAHUS — HaO0/IeHUe,
HU3MEPEHHE, MOJCITMPOBAHNE, SKCIICPUMEHT (PeaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA
HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHA

11

1.2

[Ipenmer xumun. Ponp XMMHM B KU3HU 4YelOBEKa. XUMHUA B CUCTEME HayK. Tema u
BeniecTBa. PU3nUecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHUE BEIIECTB

[TonsiTe o Meronax mo3HaHus B XxuMuu. Yuctele BemectBa U cMecu. CrocoOsl
pas3aeneHus cMecen

1.3

1.4

1.5

ATOMEBI U MOJICKYIJIBI. Xumuueckue 3aeMEHTBEL. CHUMBOJIBI XMMHYSCKUX JJICMCHTOB.
HpOCTble " CJIIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'I?I]I)HOC YUECHUC

Xumuaeckas (bOpMy.]'Ia. BamenTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHocHTENIbHAS
MOJICKYJIApHAasdA Macca. MaccoBas 1oasg XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUU

KommuectBo Bemecta. Monb. MonsipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACChI U

yHuclia CTPYKTYPHBIX €IWUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XHUMHUYECKUX
COE€IUHEHUN

1.6

dusnueckre U XUMHYECKUE SIBJIEHUS. XUMUYECKas peakuusa nu eé IMPU3HAKH. 3akoH
COXpaHCHHS MacChl BEIIECTB. XUMUYeCKHUe ypaBHeHH. Kinaccupukanus XuMHUIeCKuX
peakuuii (CoeuHeHus, Pa3IoKeHUs, 3aMEIIeHHs, 00MeHa)

1.7

2.1

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYHOW, C NpaBUJIaMHU
paboTsl B naboparopuu U mpuéMaMu oOpalleHus: ¢ 1abopaTopHbBIM 000pPYAOBaHUEM,
M3ydeHHe W OmnHcaHue (U3NYECKHX CBOMCTB O0OpasllOB HEOPTaHWYECKHUX BEIIECTB,
HaOmoieHne Qu3nveckux (IUIaBJICHHE BOCKA, TasHUE JibJa, pacTUpaHHe caxapa B
CTYIIKE, KWIIEHUE U KOHJEHCAuus BOJbl) M XMMHYECKUX (TOpPEHHME CBEYH,
MIPOKaJIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJEHCTBUE Mela C KUCIOTOH) SIBJICHUH,
HaOJIlOJIeCHUEe W  ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX PpeaKIMi
(pa3noxeHue caxapa, B3aMMOJAEHUCTBUE CEPHOM KHCIOTHI € XJOpHIOM Oapwus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJIEWCTBHE jKelie3a C
pactBopom conu Meau(ll), n3ydyenue crnocoOoB pazaeneHHs cMmecell (C MOMOIIbIO
Mariura,  (QuiIbTPOBAaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBapE€HHON COJIM, HAOJIIOJICHHE W ONMCAaHUE pe3yJIbTaToB
MIPOBEJICHUS OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MoJiesIel MOJIEKYI (I1apOCTEP KHEBBIX )

Baxwneiimue MMPEACTAaBUTECIIN HCOPIraHNYICCKUX BCIICCTB

Boznyx — cmech razos. Cocras Bo3nyxa. Kucinopos — 31€MEHT U IIPOCTOE BEILECTBO.
Haxoxpaenue kuciopoja B mpupojie, pusndeckre 1 XuMU4eckre CBOICTBa (peakiuu
ropenus). Oxcugsl. Ilpumenenne kucnopona. CrnocoObl MOJydeHHs KHCIOPOJA B
nabopaTopuu M NpomblnuieHHOCTH. KpyroBopor kucimoponga B mpupoje. O30H —
AJUIOTPONHA MOIU(PHKALMS KUCIOPOAA

2.2

TemnoBoit 3¢ dekT XuMHUYEeCKON peakINH, TEPMOXHUMHUYECKHE ypaBHEHUS, 2K30- U
SHAOTEPMHUUECKHE peakuuu. TomaMBO: Yroib W MeETaH. 3arps3HEHUE BO3/yXa,
yYCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0sI

2.3

Bomopox — asnemeHT M mpoctoe BemiecTBo. HaxolaeHue BOAOpOAa B TMPHPOIE,
(busnvecKkre 1 XUMHYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI ToydeHUs. KUCIoThI 1
conu

2.4

MousipHblii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM



2.5

®usnueckue cBoiicTBa BoAbl. Boga xak pactBoputens. PactBopel. HaceleHHbie u
HEHACBILICHHBIE pacTBOpbl. PacTBOpMMOCTH BemecTs B Boae. MaccoBas 1o
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOWcTBA BoAbl. OcHOBaHus. Posib pacTBOpoB B
IPUPOAE M B JKU3HM YeloBeKa. KpyroBopoTr BOIbI B INpUPOAE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIAHBIX BOJ

2.6

2.7

2.8

2.9

Knaccudukanus Heopranudecknx coenunennid. Oxcuanl. Knaccudukanus okcuaos:
cosieoOpasymorue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEPHBIE) U HECOJICOOpa3yoIIHe.
Homenkiatypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydeHnue
OKCHJIOB

OcnoBanus. Kiaccudukanus ocHOBaHMI: MIENOYM M HEPACTBOPHUMBIE OCHOBAHHUS.
Homenkimarypa ocHoBaHuii. PU3MYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

Kucnorel. Knaccudukarmuss kucinor. Homenknatypa kucior. ®Pusznueckue U
XMMHYECKHE CBOWCTBA KHUCIOT. Psan axktuBHoctn wMetaiioB H.H. bekerosa.
[Tonyyenue KucIoT

Comun. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
[Tonyyenue conen

2.10

211

I'eneTnyeckas cBs3b MCKAY KilaCCaMH HCOPTaHUYCCKHUX COCJIMHEHU I

XUMUYECKUHN DKCIIEPUMEHT: Ka4€CTBEHHOE ONPEIEIICHUE COIAEPKaHUS KUCIOpOoJa B
BO3/yX€, MOJIy4€HUE, COOMpaHUE, PACIO3HABAHUE U U3YyYCHHE CBOWCTB KHUCIOPOJA,
HaOJI0ICHNEe B3aMMOACHCTBUS BELIECTB C KMCIOPOJOM M YCIOBHS BO3HUKHOBEHUS U
IIpeKpalleHus ropeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMu OKCUIOB U OINHUCAHUE
UX CBOMCTB, MOJlyueHHEe, COOMpaHue, PaCO3HaBAHNE U U3yUeHHE CBOMCTB BOJOpOJA
(ropenue), B3aumojeincTBue Bopopoaa ¢ okcugoMm  memu(ll)  (Bo3moxkHO
HCIOJIb30BaHUE BUJIEOMATEPHAIIOB), HAOIIOEHNE 00pa30B BEIECTB KOJIMYECTBOM |
MOJIb, HCCIIEJJOBAHUE OCOOCHHOCTEH pacTBOPEHUS BEILECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, NPUTOTOBJIIEHHE PACTBOPOB C OINPEAEIEHHOW MacCOBOW JIoJIe
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABl C MeETAUIaMU (HATpUEM U
KaJbIeM) (BO3MOKHO HCIOJIb30BAaHKUE BUAEOMATEPUANIOB), ONPEAEICHUE PACTBOPOB
KHCIOT M WIeJo4Yed ¢ TOMOLIbK0 HMHIUKAaTOPOB, MCCIIEJOBaHUE 00pa3lLoB
HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KIJIACCOB, HAOJIOJCHHE H3MEHEHUS OKPacKH
MHIMKAaTOPOB B pacTBOpax KHUCJIOT U WLIeJIOUed, U3yuyeHUe B3auMOJEHUCTBUSA OKCHAA
meau(ll) ¢ pacTBOpoM CepHOW KHCIOTBI, KHCIOT C MeTaUlaMH, peaKIuii
HENTpaau3aluy, IOJIyUeHUE HEpPacTBOPHUMBIX OCHOBAHUN, BBITECHEHUE OJHOTO
MeTajljla IpyruM M3 pacTBOpa COJIM, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a7ad 10 TEME
«Baxnennme KiIaccel HEOPraHMYECKUX COSUHEHUN»

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMUYIECKUX di1eMeHToB [[.1.
Menpeneesa. CtpoeHue aToMoB. XUMH4ecKas CBsA3b. OKUCINTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

3.2

3.3

[lepBble MOMBITKH KiIaccU(UKAMU XUMHUYECKHX 3yieMeHTOB. [loHsATue o rpymmax
CXOJHBIX OJJIEMEHTOB (ILEJIOYHBIE U MIEIOYHO3EMENIbHbIE METaJIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble O00pa3yloT aM(OTEepHbIE OKCHABI U
THJIPOKCHIBI

[lepnonnueckuit 3akoH. Ilepmoguueckas cucrtema XMMH4YecKuX snemeHToB [.1.
MenneneeBa. KopoTkonepuoanas u jmuHHonepuonHast (opmel Ilepuonuueckoit
cucteMbl xumuyeckux dnemeHToB J[M. MenneneeBa. Ilepuoasl W rpymnisl.
Pu3HYECKUl CMBICI IOPAIKOBOIO HOMEpPa, HOMEPOB IIEPUOA U IPYIIILI JJIEMEHTA

Crpoenne aromoB. CoctaB artoMHBIX sjaep. M3oromsl. OnekrtpoHsl. CTpoeHHe
AJEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3ieMeHToB [lepuonnyeckoit



3.4

cucrembl JI.MI. MengaeneeBa. XapakTepucTUKa XMMHYECKOTO DJJIEMEHTa II0 €ro
nojoxxeHuto B Ilepuoauueckoii cucreme .M. Menaeneesa

3aKOHOMEPHOCTH  W3MEHEHUs  paJuyca aTOMOB  XHMHMYECKUX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETA/NIMYECKHX CBOWMCTB MO TpYINaM M NEepHojaM. 3HAYCHHUE
[Tepuonnueckoro 3akoHa u Ilepuonnueckoll CUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIS
pa3BuTHs Hayku U npakTuku. .M. MenaeneeB — yu€HbIN U rpaXKJaHUH

3.5

3.6

Xumnueckass  cBsi3b.  KoBasieHTHast — (mosdsipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 3J1eMEHTOB. MloHHas CBsA3b

Crenenp oxucieHusa. OKHUCIUTEIbHOBOCCTAHOBUTENbHbIE peakuuu. [Iponeccsl
OKHUCJICHUSI U BOCCTaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIHU

3.7

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHE OOpaslloB BEIIESCTB METANIOB U HEMETAJIOB,
B3aMMO/ICIICTBIE THAPOKCUIA IMHKA C PACTBOPAMH KHUCIIOT U ILIEI0YEH, IPOBEICHHE
OTBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEaKIUH
(ropenue, peakliuy pa3ioKeHHsI, COeTUHEHNUS )

9 KJIACC

Kon
1

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA
BemecTBo u xummuueckast pCaKnusi. HOBTOpeHI/Ie

[lepropnyeckuii 3akoH. Ilepuonmmueckas cucrema XuMHYecKHX dieMeHtoB J[.U.
MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHMM CBOMWCTB
XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB, Kalnsl, KAJIBIUA U UX COCMHEHHUN B
COOTBETCTBUH C IOJIOKEHUEM DJIEMEHTOB B IlepHouueckoil cucTeMe M CTPOCHHUEM
UX aTOMOB

CrpoeHue BemiecTBa: BHUJBI XUMHYECKON CBSI3U. THIBI KPUCTALTUYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOW PEMIETKM W BHIA
xuMH4eckor cBs3u. Kiaccudukanus ¥ HOMEHKIATypa HEOPTaHHMYECKHUX BEIECTB
(MexXIyHapOoHAsl U TpUBHAIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K
pa3JIMUHBIM  KJIACCAM  HEOPraHUYECKUX  COCIAMHEHUW, TEHETUYeCKas  CBA3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccupukanuss XxuMHYeCKUX peakiuil Mo pa3iMyHbIM NIpU3HaKaM (10 YHUCITy U
COCTaBY YYacCTBYIOILIUX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3P PEKTY, M0 N3MEHEHHIO
CTENEHEW OKMCIEHUS XMMHMYECKHUX DJIIEMEHTOB, IO OOpaTUMOCTH, IO YYacTUIO
KaTajnzaropa). JK30- U SHIAOTEPMUYECKUE PEAKLUN, TEPMOXUMHUECKUE YPABHEHUS.
[ToHsATHE O CKOPOCTH XMMHUYECKON peaKuu

14

[lonsitTne 006 oOpaTUMBIX U HEOOpaTHMMbBIX XHMHUYECKHUX peakuusax. [lonstue o
TOMOTE€HHBIX M TeTepOTreHHBIX peakiusax. [loHsATHEe O XMMHMUYECKOM paBHOBECHHU.
@akTophl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOM pEaklUMH U TIOJOKEHUE
XUMHYECKOT'0 PAaBHOBECHUS

1.5

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€aKkuuu, BHeKTpOHHBIfI 0ajJlaHC OKHCJIUTENIHHO-
BOCCTaHOBUTEIbHOM pCaknuu. CocraBneHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHHUEM METOAA DJICKTPOHHOI'O OanaHca

1.6

Teopust DNEKTPOTUTUYECKON JTUCCOLMAIMU. OJEKTPOJUTHI W HEIIEKTPOIUTHI.
Katnonsl, anmonsl. MexaHW3M JUCCOLMAIIMM BEHIECTB C pa3JIMUYHBIMU BUJAMU
xuMuyeckon cBsizu. Crenenp aucconuanuu. CUIBHBIE W CIA0BIE DJIEKTPOJIUTHI.
Peakmun nonHOro oOMeHa. Y cloBHs IPOTEKaHUS peaKIMii HOHHOTO OOMEHA, TOTHBIE
Y COKpalI¢HHbIC HOHHBIC YpaBHEHUS peakiuii. CBOHCTBA KMCIOT, OCHOBAHHMM H COJIEH



1.7

2.1

B CBETE€ MpPEJACTaBICHUN 00 HIEKTPONUTHYECKOW nucconuanuu. KadecTBeHHBIE
peakuuu Ha HOHBL [loHATHE O rUApOIIM3E coslen

XHUMHUYECKUH HKCIIEPUMEHT: 03HAKOMIIEHHE ¢ MOJAEIIAMHU KPUCTAINIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJNIOB U HEMETAIUIOB (rpaduTa U aamasa), CIOKHBIX
BEIECTB (XJIOpUJA HATPHs); HCCIEOBAaHHE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOI
pEaKIMU OT BO3ACUCTBUS Pa3IMYHBIX (DAKTOPOB; UCCIIEJOBAHUE IIEKTPOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpOIEcca TUCCOLUALMN KUCIIOT, IIejIo4Yeil u conei (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUAIOB); MPOBEJACHUE OMNBITOB, WLIIOCTPUPYIOIIUX
MpU3HAKW MPOTEKaHUsl peakluii HOHHOro oOMeHa (0Opa3oBaHME OcajllKa, BbIACICHUE
rasza, oOpa3oBaHUE BOJbl); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHe, peakiuu pas3lIoKeHUs, COCIUHEHUS);
pacno3HaBaHUEe HEOPTraHMYECKUX BEUIESCTB C MOMOIIBI0 KAUYE€CTBEHHBIX PEAKIUN Ha
MOHBI; pEHICHUE YKCIIEPUMEHTAJIbHBIX 3a1a4

HemeTamier u ux COCOAUHECHUA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTtpoeHHMe W (HU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMHMYECKHE CBOICTBa Ha IpUMepe xJjopa (B3aumojeilcTBue ¢
MeTajlJlaMHM, HEMeTajulaMu, Iuenouyamu). XiopoBojpopoa. ConsHas KHCIOTa,
XUMHUYECKHE CBOMCTBA, II0Jy4YEHUE, IPUMEHeHue. JlelicTBre XJIopa U XJI0pOBOAOPOJa
Ha OpraHu3M yesoBeka. BaykHelne XJ10pyu/ibl U UX HaXOXKAECHHUE B IIPUPOJIE

2.2

O6mas xapakrepuctuka 3neMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu oOkKucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(GUKAIMU KUCIOPOAA U CEpBHI.
Xumuuaeckue cBoicTBa cepbl. CepoBOAOpOA, CTpoeHHE, (pU3HUecKre U XUMHUYECKUE
cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIOTa,
du3nYecKue U XUMHYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kiacca KUCIOT U
cnenuduyeckne). XUMHUUYECKHE pEaKIuu, Jekallueé B OCHOBE MPOMBIIUICHHOTO
crnocoba monyuyeHuss cepHoi Kuciaotrel. Ilpumenenue. Conm CEpHON KHCIOTHI,
KadecTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxaeHue cepbl M €€ coeTUHEHUH B
npupose. XUMHUECKOE 3arpsi3HEHHE OKpYKaIoLIeH cpeabl COCAMHEHUSIMH CEpbI
(KHCTIOTHBIE  JIOKIM, 3arps3HEHHE BO3JyXa U  BOJOEMOB), CIIOCOOBI  €ro
PEIOTBPALLICHUS

2.3

2.4

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIIEHUs. A30T, paclpOCTpaHEHUE B NpUpoAe, PU3NUECKUe
U xummuueckue cpoiictsa. KpyroBopot azota B npupoje. AMMHaK, ero Gpusnieckue u
XMMHUYECKHE CBOMCTBA, MoslyueHue U npuMeHeHue. Colu aMMOHHMS, UX (PU3NYECKUE U
XUMHYECKHE CBOMICTBa, nmpuMeHeHue. KauecTBeHHas peakuys Ha HOHBI aMMOHWUSI.
A30THas KUCIOTa, €€ MmojaydeHue, pU3NuecKue U XUMUYECKHe CBOMCTBa (00Iue Kak
MpEeJICTaBUTENs Kjlacca KHUCIOT U crnenuduueckue). Vcmonb3oBaHMEe HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX yn0OpeHHd. XUMHUYEecKoe 3arps3HEeHue
OKpYXarollel cpeapl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHue
BO3/yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHble Moaupukanuu ¢dochopa, QGUINUECKHE U XUMHUYECKUE
cBorictBa. Oxcua ¢ocdopa(V) u dochopHas kuciora, GU3NIECKUEC U XUMUICCKHE
cBoiicTBa, mnomyyeHue. Vcnonb3oBanue (ocdaroB B KayecTBE MHHEPAIbHBIX
yno0peHui

2.5

O6mas xapakrepuctuka 3meMeHToB IVA-rpynmnbl. OcoOGeHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YTIJIEpOoA, aIOTPONHbIE MOIU(BUKAIIH,
pacrpocTpaHeHue B TMpupojie, GU3NUEeCKue M XUMHUYECKHE CBOWCTBA. AJICOpOIIHS.



Kpyrosopot yrinepona B npupoze. OKCUabl yriiepona, ux GuU3ndeckue 1 XUMUIECKUe
CBOWCTBa, [CHCTBUE HA JKUBbIC OPraHU3MBI, IMOJYyYCHHE U TPUMCHCHUE.
DKonoru4yeckue MpoOsieMbl, CBsi3aHHbIE C okcugom yriepona(lV); rumoresa
rJ100aTBHOTO TOTEIUICHUS KIIMMAaTa; MapHUKOBBIA YPQEeKT. YTroipHas KUCIOTa U e€
COJIM, HX (1)PI3PI‘-I€CKI/IC U XHUMHYCCKUC CBOﬁCTBa, MOJIYUYCHHUC U MPUMCHCHHC.
KavecTBeHHast peakuuss Ha KapOOHAaT-HOHBL lcmonb3oBaHHE KapOOHATOB B OBITY,
MCIUIHUHC, ITPOMBIINIJICHHOCTHU U CCJIbCKOM X03SHCTBE

2.6

[lepBoHavanbHble TOHSTHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COCIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ATAaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctraB u xumudeckoe cTpoeHue. [loHsTHEe 0 OMOJOTUYECKH BaYKHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBo/iax — U UX POJIM B KU3HU 4elloBeka. MaTepuaabHOE eMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHECHUN

2.7

2.8

Kpemuuii, ero ¢usuveckue M XMMUYECKHE CBOWCTBA, MOJYYCHHWE M TPUMEHEHHE.
Coenunenus kpeMHus B ipupoje. O6mue npencrabienust o0 okcuae kpemuus(1V) u
KpeMHUEBOW kucioTe. CHIIMKAThl, WX HCIOJIb30BaHWE B OBITY, MEIUIINHE,
MPOMBINUICHHOCTH. BakHeiline CTpouTeNbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
eMeHT, ©OeroH, xkeme300eToH. [Ipobiembl  Ge30macHOro0  MCHOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HU

XYUMUYECKUH SKCIIEPUMEHT: N3yYeHHE 00pa3I[0B HEOPraHNUYECKUX BEIIECTB, CBOHCTB
COJITHOW KHCJIOTBI; TPOBEJCHHWE KAYECTBEHHBIX pEaKUUi Ha XJIOPUA-HOHBI W
HaOO/IeHUEe TPU3HAKOB MX MPOTEKAaHMs; OMbBITHL, OTpakarolme (usndeckue u
XUMUYECKHE CBOMCTBA TAJIOTCHOB U WX COEAUHEHUN (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); O3HAaKOMIJIEHWE C oOpa3luaMu XJOpUIOB (TaJlOreHHI0B);
03HAaKOMJIEHHE C 00pa3laMu Cepbl U €€ COCIMHEHHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HaOMIOJeHUE Mpolecca OOyriIMBaHUS caxapa MOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOM  KHUCIOTBHI; MU3YYEHHE  XHMHUYECKUX  CBOMCTB
pa30aBICHHON CEepHOM KHUCIOTHI, MPOBEACHUE KAaYECTBEHHOW peakIuu Ha cynbdat-
MOH U HaOMI0JIeHHEe TpH3HaKa €€ MPOTEKAaHMs; O3HAKOMIICHHE C (PU3MYECKHUMHU
cBoiicTBamu azoTa, (Gochopa M UX COEAMHEHUH (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEPHAIIOB), OOpa3liaMu a30THBIX U (PocOpHBIX yHOOpeHMit; MoTydeHue,
coOupaHue, pacro3HaBaHHEe H HM3y4YEeHHE CBOICTB aMMHaKa; IMPOBEICHUE
KaueCTBEHHBIX PEAKIMN HA MOH aMMOHHS U GochaT-uoOH U U3YUCHHE MPU3HAKOB MX
MPOTEKaHUs, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPHUAIIOB); A3y4YCHUE MoJenen
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢QymiepeHa; O3HAKOMIIEHHE C
MPOIECCOM  aACOPOLIMUA PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITEM U
YCTPOMCTBOM MPOTHUBOTAa3a; MOJydeHUEe, coOUpaHue, paclo3HABaHUE U HU3YUCHUE
CBOMCTB YTJIEKUCIIOTO Ta3a; MPOBEICHHWE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT- U
CUJIMKAT-WOHBI U U3YUYCHUE NMPU3HAKOB UX MTPOTEKAHUS; 03HAKOMIJICHHE C MPOAYKIIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH; PEIIEHWE SKCHEPUMEHTAIbHBIX 33Jad 10 TeMe
«BaxkHenmme HeMeTauIbl U UX COSUHEHUS»

MeTamisl 1 uX COCIMHCHUA

3.1

3.2

OO0mas xapakTepUCTUKA XUMHYECKHUX SJIEMEHTOB — METAJIOB Ha OCHOBAaHUHU HX
nonoxkeHus B [lepuonnueckont cucreme xumuiyeckux aemeHToB .M. Menneneesa u
ctpoeHust atoMoB. CTpoeHue MeTauioB. Meraummueckas CBs3b M MeETaUTMYecKast
KpUCTaJUITMUECKasi peiérka. DIeKTPOXUMUUECKHUH psAJl HAIPSKEHUN METaJIOB

Ousnyeckue W XUMHUYECKHE CBOWCTBa MeTaiioB. OOmme crnocoObl MOTyYeHHS
MeTtauioB. [loHSATHE O KOpPpO3MM METAUIOB, OCHOBHBIC CIOCOOBI 3alIUTHI HX OT
koppo3uu. CruiaBsl (CTajidb, YyT'YH, JIOPATIOMUHUMA, OpOH3a) U UX TPUMEHEHHUE B OBITY




1 TPOMBIINTIJIICHHOCTH

3.3

3.4

3.5

3.6

[Ilenouynsle MeTauibl: noJokeHUMe B [lepuoauueckoll CUCTEME XMMHMUYECKHX
anemenTtoB JI.MI. MenzeneeBa; cTpoeHHMEe HMX aTOMOB; HAaXOXJIEHHE B HPUPOJE.
®uznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKkcuasl U
THJIPOKCUBI HATPUA U Kayus. [I[puMeHeHune eouHbIX METAJIOB U UX COeIMHEHUH

[IlenoyHo3emMenbHbIE METAUIBl MAarHUid M KaJiblui: mosiokeHue B Ilepumomgmyeckoit
cucremMe xumuueckux diemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXxjeHue B npupojie. Pu3ndeckue U XMMUYECKUE CBOMCTBA MAarHUsl U KaJlbIIHs.
Baxneiimue coenuHeHus Kaiblivg (OKCUA, TUApoKcua, cosn). JKEcTkocTh BOJBI U
CrocoObI €€ ycTpaHeHUs

Anmomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux snementoB .M.
MenieneeBa; CTpOo€HUE aTOMa; HaxOXJIeHue B mpupoje. Puznueckue U XMMUUYECKUe
CBOMCTBA aTtOMHHUS. AMDOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumudeckux snemeHtoB /JI.U.
MemneneeBa; CTpOCHHE aTOMa; HaXOXKJIeHUE B Tpupoje. PU3NYSCKUE U XUMUICCKUE
cBoiicTBa xene3a. Oxcupl, ruapokcuasl u conu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

3.7

4.1

4.2

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C OOpa3laMu METaJUIOB M CIUIABOB, UX
(GU3HYECKUMU CBOHCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3UU METAJLIOB (BO3MOYKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCH/IA KAJIBIIUS
U HaTpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HMCCIIEJOBAHUE
CBOWCTB JKECTKOW BOJBI, IpOIECCa TOPEHUs JKeie3a B KUCIOpojae (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATCPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEAKIUI
Ha WOHBI (MarHus, Kaublus, aaroMuaus, nuHka, xenesa(ll) u sxemeza(lll), memu(ll);
HAOJI0/ICHUE U ONTUCAHKE TPOIIECCOB OKPAIIMBAHUS TJIAMCHH MOHAMHU HATPHS, KaJIHs
U Kanblus (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJICOMATEPUAIIOB);  HMCCIICOBAHUE
aM(pOTEepPHBIX CBOWCTB THIPOKCHIA AFOMUHUS ¥ THAPOKCUIA [WHKA, pPEIICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHel1e MeTabl U UX COeTUHEHUS

XUMHS U OKpY>Karollas cpena
HoBsle MaTepuansl U TEXHOJIOTHU. BemecTBa 1 MaTepuainsl B MOBCEAHEBHON KU3HU

JeoBeKa. XUMHS U 300pPOBKE. be3omacHoe HMCIIOIB30BaHNUE BEIIECTB U XMMHUUYCCKUX
peaKL[I/Iﬁ B 6HTy. HepBa;I NoMoub IMpu XUMHYCCKUX 0KOr'aX U OTPABJICHUAX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKAIOLIEH
cpeapl [1/IK. Ponbp xumuu B pemieHuu HsKosornyeckux mnpobiem. [Ipupoansie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIN ra3, He(dTh), HPOAYKTH HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMHUECKUH OSKCIEPUMEHT: H3y4deHHe OoOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MOJINMEPHbIE MaTEPUAIIbI)



ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOUN OBPA30OBATEJIBLHON TPOT'PAMMbBI OCHOBHOTI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMSI

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHS OCBO€HMSI OCHOBHOI 00pa30BaTe/JIbHOM NMPOrpaMMbl 0CHOBHOI0
o01mero oopazoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

11

O TIO3HABAEMOCTH  SBICHHH NOPUPOJIBI, IOHWMAaHHE OOBEKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OO0IIed KyJbTypbl U  IPAKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBMSX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAX IIO3HAHUA, B TOM HYHCJIC OJSKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCIICAOBAHUA BCHICCTB U U3YUYCHUA XUMHYCCKUX
peaKIIHfI; YMCHHEC UCIIOJIB30BaTh MOACIN IJIA 00BSACHCHHS CTPOCHUSA aTOMOB
H MOJICKYJI

0 chepax mnpodecCHOHATBHON IESITEIBHOCTH, CBA3aHHBIX C XHUMHUEH H
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHbBIMHA Ha JOCTUXXCHUAX
XUMHYECKON HAYKH, YTO MO3BOJUT OO0YYAIOIIUMCS PacCMAaTPHBATh XUMHUIO
Kak cdepy cBoed Oyaymieil mpodecCHOHATbHON ACSITENLHOCTH U CHENaTh
OCO3HAHHBII BHIOOP XMMHHU KaK MPOQUIBHOTO MpeaMeTa Ipu Nepexojie Ha
YPOBEHb CpeJIHEro 00111ero 00pa3zoBaHus

2.1

Bianenne cucreMod XMMHYECKUMX 3HAHUW U YMEHHUE NPUMEHATh CUCTEMY
XUMHUYECKHMX 3HAaHUH, KOTOpasl BKJIIOYAET:

BaXHEHIIINE XUMUUECKHUE MOHATUSA: XUMUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAs U HEOIHOPOIHAs
CMECh, OTHOCHUTENIbHbIE aTOMHAasi W MOJIEKYJSpHasT Macchl, KOJIMYECTBO
BEIIIECTBA, MOJb, MOJIApHAs Macca, MOJSPHBIA 00BEM, OKCHI, KHUCIOTa,
OCHOBaHUE, Ccolb (CpelHss), XUMUYecKasl peakliys, PeaKkUu COeIUHEHHUS,
pPEaKIMU pa3oKEHUs, peakluy 3aMeIleHHs], peaku OOMeHa, TEeIIOBON
3¢ (deKT peakuuu, 3K30- U HJIOTEPMUUECKHE PEAKIMH, PacTBOpP, MaccoBast
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHNHU, MaccoBasi J0JIs U MPOLICHTHAs
KOHIIEHTpalldsl BEUIECTBA B PACTBOPE, SAPO aTOMA, AJIEKTPOHHBIN CIION
aTomMa, aToMHas opOuTanb, pPagUyCc aTroma, BaJEHTHOCTb, CTENECHb
OKHUCJICHHS, XUMUYECKasi CBSI3b, J3JEKTPOOTPULATEIBbHOCTb, MOJSpHAs U
HENOJISIpHAsl KOBAJIECHTHAsl CBsA3b, MOHHAs CBA3b, METAJUIMUECKAs CBS3b,
KpUCTaJIMYecKass ~ pemérka  (aToMHas, MWOHHAas,  MeTajuInyeckKas,
MOJIEKYJIsIpHasi), HMOH, KaTHOH, AHUOH, OJJIEKTPOJIMT U HEIJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JAMCCOLMAIMsS,  pEeaklUMM  HOHHOro  oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIE peaxuumy, OKHUCIIUTETD u
BOCCTAHOBUTENb, OKACIEHNE U BOCCTAHOBIICHHE, DJIEKTPOJIN3, XUMUYECKOE
paBHOBecHEe, 0OpaTUMBbIE U HEOOpAaTHMbIE PEaKIH, CKOPOCTh XMMUYECKON
peakuuu, katanusarop, I[IJIK, koppo3us MmeTamioB, CIUIaBbl

2.2

OCHOBOITIOJIAraloOllue€ 3aKOHbl XHMMHH: 3aKOH COXPAHEHUS  MAaccChl,
nepuoauueckui 3axkoH /.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpO

2.3

TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOPHsI
IEKTPOJIUTUYECKON AUCCOLMALINI




Brnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHME IPaBUWJIbHO MCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4HCII€ MUHEpalibHble yIOOpEHHsS, METAJIbl M CIUIaBbl, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOJOB (YIS, IPUPOIHOIO
ra3a, He()Tu) B OBITY, CEIbCKOM XO0341CTBE, Ha MPOU3BOICTBE U TOHUMaHUE
3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB JJISi OpraHM3Ma YEJIOBEKAa; YMEHHUE
MPOTHO3UPOBATh BIUSHUE BEIIECTB M XMMHUYECKUX MPOLIECCOB HA OPraHU3M
YeJI0OBEKA M OKPYIKAIOLIYI0 IPUPOJIHYIO CPERY

3.2

3.3

3.4

7.1
7.2

YMEHHUE HHTEIPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUAMU JPYTUX yIEOHBIX
IIPEAMETOB

HaJIMYUE OMbITa PalbOThl C Pa3IMYHBIMU HCTOYHUKAMU HH(OpPMALUU IO
XUMUM  (HaydyHas W  HAy4yHO-IIONMYJsIpHas  JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OIEHHMBAaTh MH(OpMAIMIO O BEIIeCTBaX, WX
IIPEBPALLCHUAX U MPAKTUYECKOM NPUMEHEHUU U YMEHHE MCIOJIb30BaTh €€
JUIs pelleHns: yueOHO-I03HaBaTEeNbHbIX 3314

Brnagenue ocHoBaMM MOHSATHMHOIO ammapara ¥ CHMBOJIMYECKOTO S3bIKa
XUMHHU JUIsL COCTaBJIeHUs! (OpMyYJ HEOPraHMYECKUX BEIECTB, ypaBHEHUM
XUMHYECKHX peakuuii; ocHoBaMH xumuueckoil HomeHkiarypsl (IUPAC u
TPUBHUAIILHOM)

YMeHnue o0bICHITH CBSI3b MOJIOKEHU deMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHWMHUUYECKHX
JJIEeMEHTOB (cocTaB M 3apsii  siApa, OOIIee YUCIO BJICKTPOHOB),
pacrpeieieHueM JJICKTPOHOB TI0 JHEPreTUYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KATUS U KAIbLIUS

[IpencraBneHne O NEPUOIUYECKOM 3aBUCHUMOCTH CBOWCTB XMMHMUYECKHX
DJIEMEHTOB  (paAMyC aToMa, D3JEKTPOOTPHULATENIBHOCT), IPOCTBIX U
CJIO’KHBIX BEILIECTB OT IMOJIOKEHH 311eMeHTOB B Ilepuoanueckoii cucreme (B
MaJbIX MEpUoJaXx M TJaBHBIX MOJATPYIMNAX) M DJIEKTPOHHOIO CTPOECHUS
aToMa

YMmeHue kinaccuuImpoBarh:

XUMHYECKHE HIEMEHTBI

HEOpraHUYEeCKUe BElIlecTBa

7.3

XUMHYCCKUEC pCaKIIUA

YMeHue onpeaerh:

8.1

BAJICHTHOCTD M CTCIICHb OKUCIICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsa]] HOHA

8.2

BHJI XUMUYECKOH CBSA3U U THI KPUCTALINYECKON CTPYKTYPBI B COEAMHEHUSAX

8.3
8.4

9.1

9.2

XapakTep Cpefibl B BOJAHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)
OKHUCJIUTEIh U BOCCTAHOBHUTEIh

YMeHue xapakTepu3oBath (pU3NUECKHe U XMMUUECKHUE CBOMCTBA:

MPOCTBIX BEIIECTB (KUCIOPOJ, O030H, BOAOPOH, rpadur, ammas, KpeMHUH,
azort, (ocdop, cepa, XJ0p, HATPHM, KATUKA, MarHUN, KaIbITUH, aTFOMUHHM,
JKEJe30)

CIIOXHBIX BEIIECTB, B TOM YHWCJIE€ MX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHIBI W TUIPOKCHUABI MeTaymioB |—IIA

rpynmn, amtomunus, meau (1), munka, sxenesa (11 u 1), okenasr yraepoaa (Il
u V), xpemuus (IV), azora u dochopa (IIl u V), ceper (IV u VI),



CepHHUCTas, CepHas, a30THCTasi, a30THasdA, ¢ocdopHas, yroypHas,
KpPEMHHEBasi KUCIIOTa U MX COJIH)

IIPOrHO3UPOBATh U XapaKTECPHU30BaATh CBOIMCTBa B€IICCTB B 3aBUCUMOCTH OT
HX CcoCTaBa MU CTPOCHHUA, NMPUMCHCHHUC BCHICCTB B 3aBUCHUMOCTH OT HX

93 CBOICTB, BO3MOXHOCTb IPOTEKAHHSI XUMHUYECKHX TMpEBpallleHuld B
Pa3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIE U MOHHBIC YPAaBHEHUS PEaKIU, B TOM
YHClIe!
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
103 WUTIOCTPUPYIOIINX XUMHUYECKHUE CBOWMCTBA H3YYCHHBIX KIIACCOB (TPYyIIN)
HEOPraHMYECKUX BEIIECTB
10.4 MOJTBEPXKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BBIYUCISTD (MIPOBOUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
JIOJTF0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCcy, 00beM ra3oB
114 M0 YpaBHEHHSIM XUMHUUYECKUX PEaKIUA U HaXOIUTh KOJIMYECTBO BEILIECTBA,
00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKITUU
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMHM METOJIaMU HAy4HOTO II03HaHUs (HAOIIOJCHHUE, W3MEPCHHE,
121 9KCIIEPUMEHT, MOJEIUPOBAHKE) MPU HM3YYCHHH BEUIECTB U XUMHUYECKHX
SBIICHUH; yMeHHUE Cc(HOpMYIHpOBaTH MPOOIEMY W MPEHJIOKUTH IMYyTH €&
pelieHus
122 Oe30macHoOl paboThl ¢ XUMUYECKHUMH BEIIECTBAMH, XUMUYECKON MOCYI0M U
71a00paTOPHBIM 000PYIOBaHHEM
nmpaBujaMu 0e30macHOTO OOpalieHus ¢ BEUIECTBAMM, HCIIOIb3YEMBIMHU B
MOBCEIHEBHON JKM3HU, TMpaBWIaMH TOBEACHUS B ILENIX CcOepexeHus
12.3 37I0pPOBbSI W OKpYXKalollled NPHUPOAHOM Cpeapl; TOHUMaHUE Bpeaa
(omacHOCTH) BO3ACMCTBHSI HA >KUBBIE OPTAaHU3MBI OMPEEIEHHBIX BEIIECTB,
CII0CcOO0B YMEHBIIICHHUS U TIPEIOTBPAIICHHSI HX BPETHOTO BO3JICHCTBUS
13 Hanuume mnpakTHYeCKUX HABBIKOB IUTAHUPOBAHMS M OCYIECTBICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMECHTOB:
U3YYCHHE W ONHCAaHWE (PU3MYECKHX CBOKMCTB BEIIECTB; O3HAKOMIICHHE C
13.1 GU3HYECKUMU U XUMUYECKHUMH SIBICHUSMU; OTMBITHI, WJUTIOCTPUPYIOIIHE
MIPU3HAKY POTEKAHUS XUMUYCCKUX PEaKITUi
13.2 M3y4deHHUe COCO0O0B pa3CIICHHs CMecei
MOJTyYeHUE KUCIIOPOJia M M3YYCHHE €ro CBOMCTB; MOJYYCHHE BOJOpOJA U
13.3 W3YYEeHHE €ro CBOICTB; IMOJYYEHHE YTJIEKHCIOTO ra3a M W3Yy4YEeHHE €ro
CBOICTB; MOJYYEHUE aMMHAKa U U3YYEHUE €T0 CBOWCTB
134 NPUTOTOBJICHAE  PacTBOPOB ¢ ONpPENENEHHON  MacCoBOM  JIOJIeH
pacTBOPEHHOTO BEIECTBA
135 NPUMEHEHHE HHIUKATOPOB (JaKkMyca, METHJIOpaHka Hu Q)eHOH(i)TaHeI/IHa)
JUTSL OTIPEJISIICHUS XapaKTepa Cpeibl B paCTBOPAX KUCIOT U MIETOYe
13.6 WCCJICIOBAHNE M OINMCAaHUE CBOWCTB HEOPTaHUYECKHX BEIIECTB PA3THMUHBIX




KJIACCOB; H3y4Y€HUE B3aUMOJCHCTBHUS KHCIOT C METaJJlaMd, OKCHUIaMU
METAJIJIOB, PACTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAaHUSIMHU, COJISIMU;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMI;, BBITECHEHHME OJHOTO MeTajia
IpyrMM U3 pacTBOpa COJIM; HcclefoBaHHe aM(pOTEpHBIX CBOWCTB
TUAPOKCHJIOB aJTIOMUHHUS U IIMHKA

13.7

13.8

pEelIeHUE SKCHEPUMEHTAIbHBIX 337au 1o TemaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHUN»; «JIEKTPOIUTHYECKAasT JAUCCOIMALIN;
«Baxnennne HeMeTalIbl U UX COCANHEHU, «BakHelmme MeTaIbl U UX
COCIUHECHUY

XUMHYECKHE DKCIICPUMEHTBI, HWUTIOCTPUPYIOUINE TPU3HAKUA TPOTECKAHUS
peakuit HOHHOTO 0OMEHA; Ka4eCTBEHHBIE PEaKIMy Ha MPUCYTCTBYIONINE B
BOJHBIX PacCTBOpPAX WMOHBI: XJOPHUI-, OpoMua-, HOauA-, cyibdar-, pocdar-,
KapOoOHAT-, CWJIMKAT-aHUOHBI, TUIAPOKCUI-HOHBI, KAaTUOHBI aMMOHUS,
MarHus, KaJbIMs, aTlOMUHM, kene3a (2+) um xeneza (3+), meam (2+),
IIUHKA

14

VYMmenue:

141

14.2

NpPEACTaBIATh  pE3yNbTaThl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeibCcTB, TpapukoB W TAaONMMIl W BBIABIATH AMIMPUYECKUE
3aKOHOMEPHOCTHU

YCTAaHABJIIMBATb CBA3U MCKAY PCAIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYCCKUMHU
ABJICHUSAMHU MW IIpoHecCaMH, MNPOUCXOAAINIMMHU B MAKpPO- WU MHKPOMHPE,
00BACHATH IIPUYKUHBI MHOFOOGpaSI/If{ BCIIICCTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKaAHUA
1 IIepBOHaYaIbHBIE XUMUYECKHUE ITOHATHS
1.1 UYucTele BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei
19 ATOMBI U MOJEKYJIbl. XUMHYECKHE 2JI€MEHTBl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
ITpocThie U CII0KHBIE BEIIECTBA.
13 Xumnueckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JIeMEHTOB. CTemneHb
OKUCJICHHUS
3aKOH IIOCTOSHCTBAa cocraBa BemecTB. OTHOCUTENIBHAs aTOMHAas — Macca.
1.4 OTtHocuTenbHasE MOJEKyJsipHas macca. MaccoBas 10 XMMHUYECKOTO 3JEMEHTA B
COCIMHEHUU
15 KonmuectBo BemecTtBa. Monbs. Momsipaas macca. MonspHbIE 00bEM  Tra3oB.
B3anMocBA3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 PuznyecKkue U XUMUYECKUE sBJICHUSA. XUMUYECKasi peakluus U €€ NMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BELIECTB. XUMUYECKUE YPaBHEHUS
5 Ilepnonnueckuit 3akoH u llepuoguueckas cucrtemMa XMMHYECKUX 3ieMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB
[Tepuognueckuii 3akoH. Ilepuoguueckas cucremMa XUMHMYECKHX 3ieMmeHToB J[.M.
2.1 Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB I€pUO/1a U TPYIIIHI JIEMEHTA
Crpoenne artomoB. CocraB aToMHbIX saep. Mszoronel. Onexrponsl. CrpoeHue
2.2 AJIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKUX A1eMeHTOB [leproanueckoit
cucremsl /.M. MeHneneeBa
3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XMMHYECKHUX DJJIEMEHTOB IEPBBIX TPEX
23 NepuoaOoB, Kaius, Kaiuplus (paguyca aToOMOB, 3JIEKTPOOTPHULATEIbHOCTH,
METAIIMYECKUX M HEMETAJUIMUECKNUX CBOMCTB) U UX COCIUHEHUN B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB
3 CrpoeHue BeniecTBa
Xummnueckass  cBa3b.  KoBanmeHTHas  (HmojsipHass W HEMOJIIpHAsi)  CBSA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh XUMHUECKHUX 3JeMEHTOB. MoHHas cBs3b. Meramunueckas
CBSI3b
32 Tnnvm KPUCTAINIMYECKUX PEUIETOK (aTOMHa;Il HOHHa, MeTajsIn4ecKkas), 3aBHCHMOCTD
CBOICTB BellleCTBA OT THUIA KPUCTATUINYECKON PEIIETKY U BUJA XUMUUECKON CBS3H
4 Baxneiimme mnpencTaBUTENIM HEOPraHMYECKUX BewlecTB. Hemeramnsl u  uX
coeIMHEHUs. MeTaJulbl U UX COEAUHECHHUS
Knaccugpukanuss M HOMEHKJIATypa HEOPraHWYECKUX COCJIMHEHHWH: OKCHI0B
41 (coneobpa3zyrolie: OCHOBHBbIE, KUCIOTHBIE, aM(pOTEpHbIE) M HEC0JIe00pa3yrolIKe;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS); KMCIOT (KUCIOPOACOAEpKallne
1 OECKHCIIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)
492 @U3NYECKNE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAUIOB: BOJOPOJA,
XJI0pa, KACJIopOo/aa, cephl, a3ota, hochopa, yriepoaa, KpeMHH
Ou3nyecKkue U XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATpus,
4.3 Kalus, MarHus ¥ KaublMsl, aJlOMUHUSA, JKele3a. OJEKTPOXMMMUYECKUH Pl
HaIPSHKEHUN METaJNIOB
4.4 @u3MyecKue M XHMHUYECKHE CBOWCTBA BOJOPOIHBIX COEAMHEHHM HEMETAIUIOB:



XJIOPOBOJIOPO/JIa, CEPOBOJOPOAA, AMMHAKA

duznyeckue U XMMUYECKUE cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), asora(ll,

4.5 IV, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV). Ilonydenue okcumaoB
HEMETAJIJIOB
16 Xumnueckue cpoiictBa okcunoB: metawioB |A—-IIIA rpynn, uwunka, memu(ll) u
xenesa(ll, 11). [TomydeHre OKCHIOB METAILJIOB
XYUMUYECKHE CBOMCTBA OCHOBAaHMM U aM(OTEpHBIX THJIPOKCHIOB (Ha MpUMepe
4.7 THJIPOKCUIOB aJTIOMHHUS, )KeJe3a, uuHkKa). Ilomydyenne ocHoBaHMN M aM(pOTEPHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM,
48 CEpHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEpHOW M a30THOM KucioT. [lomyuenue
KHCJIOT
4.9 OO0me XuMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coei
410 [Tonmyuenue, cobupaHue, paclo3HaBaHHE BOJOPOJAA, KHUCIOPOJa, aMMHaka,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [lonyyenne amMmuaka, cepHOW M a30THOM KHUCIOT B IpOMbIIIIEHHOCTH. OOmue
CIOCOObI OJTYYEHUS] METAJUIOB
412  T'enetmueckasi CBsI3b MEXJY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUN
5 XUMHYECKUE PEAKIUU
Knaccudukanus XuMHUECKUX pEaKUUH IO Pa3MYHbIM NpPHU3HAKAM: 10 YUCIY U
5.1 COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHHIO
CTENEHEW OKUCIEHUSI XUMHUUECKHUX DJIEMEHTOB
52 TernnoBoil dpPEeKT XUMHYECKONH pEeakIiH, TEPMOXHUMUYECKHE YpPaBHEHHUS. JK30- H
' SHJIOTEPMHUUYECKHUE peakuu. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE  peakuud. OKHUCIUTENIM U BOCCTAHOBUTEIIH.
5.3 [Ipoueccer OKUCJIEHUS u BOCCTAHOBJICHHUSI. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHON PEAKIIUU
54 Teopust MeKTpONIMTHYECKON JIucconnannu. KaTnoHBI, aHUOHBI. DJIEKTPOJIMUTHI U
HeRIeKTpouThl. CUibHBIE U clladble 3JeKTPOaUThl. CTeneHb AUCCOIHaluu
55 Peakuuun HOHHOTO oOMeHa. YcioBus npOTeK:leI/I;I peakifii HOHHOTO 0OMEHa, TIOJTHBIE
Y COKpalI€HHbIE MOHHBIE YPABHEHUS PEAKIIUIA
6 XUMHS U OKpY>Karollas cpena
BemectBa w  marepuansl B MOBCEJHEBHOM JKW3HM 4ellOBEKa. bezomacHoe
6.1 UCIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuil B ynaboparopuu u ObITy. IlepBas
MOMOIIb MPU XUMUYECKUX 0KOT'aX U OTPABJICHUAX
XVMHUYECKOE 3arpsi3HEHUE OKpy’Karolled cpebl (KUCIOTHBIE 0K, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamieHus IIpenenbHas
6.2 nomyctumasi  kKoHueHtpanus BeulectB  (IIJIK). Pomp xumMum B pemieHun
HKOJIOTHUECKUX Mpo0sieM. Y CcuiieHHe MapHUKOBOTo 3P QeKTa, pazpylieHrne 030HOBOrO
ciost
[Ipumenenue cepsl, a3zora, pocdopa, yriepojaa, KpEMHHUSI U UX COCTUHEHUI B OBITY,
MEAMIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM X03sicTBe. IIprMeHeHHne MeTamuioB H
6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M TMPOMBIIIJICHHOCTH HX
coeauHeHuil. [loHsTHE O KOPPO3UU METANIOB, OCHOBHBIE CHOCOOBI 3aIUTHI MX OT
KOppO3Uu
6.4 [TpupoaHbIE UCTOUHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBINA ra3, HEPTH), MPOAYKTHI



ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

7.1
7.2
7.3

[lepBoHauaNbHBIE MOHSATHUS OO0 OpPraHUYECKHX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepoaa (MeTaH, 3TaH, 3THJEH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAsl KHCIIOTa).
[TonsiTHE O OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHpax, Oelikax, YrieBoJax — U UX
POJIU B JKU3HH YEJIOBEKA

PacuéTer:

1o popMysIaM XUMHYECKUX COSTUHEHUIN

Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
M0 XUMHYECKUM YPaBHEHUSIM
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