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HOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMmMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHHe [0  KjaccaM, PEKOMEHIYyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  N1E€ATEIbHOCTH
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOMIEKYJIbTYPHYIO MOJITOTOBKY, HEOOXOAUMYIO ISl BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXXKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBIPHEBOW, JHEPrETUYECKOM, MPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBINUJICHUS] U TBOPYECKHX CIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIUMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuro. Cojep:kaHue CKJIaIbIBACTCS M3 CHCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOWMCTBA, CTPOCHUE M OO0JACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEE M3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMMa ocHOBHOro o001Iero oOpa3oBaHud MO XUMHUH (YriTyOnEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, cnenuuku y4eOHOro MpeaMeTa U O0OECIeYeHUE YCIEIIHOTO
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanu3yeTcsl pa3BUBAIOIIAS M MPAKTUYECKAs HAIMPABIECHHOCTh OOYyYCHUS XWMUU,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIoOUIee CaMOOIpeAeieHHe B BBIOOpPE HaIpaBICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOn€HHOE  M3y4eHHME XUMHUM  CIOCOOCTBYET  peald3aluu  3aaad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
POJOJKEHUS 00pa30BaHUs U TajbHEUIIEH TPYAOBOU AEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IPU M3YYCHUM BEIIECTB M XUMUYECKHX pEaKLUu,
(GbOopMHpPOBAHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHUsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIET0 MUPA, OCBOEHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(opMUpOBaHKE MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUM;

dbopmupoBanue  oO0mell  (QYHKIIMOHAIBHOW ©  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMHH, TPUMEHATh HMX MPU PEUICHUH MNPOoOJEeM B TOBCEAHEBHOW KWU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOydalolMXCsl HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJIOTMYECKOM KYyJIbTYpbl, HENPUATHE IEUCTBUM, NPHUHOCIIIMX BpEI
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénnoe u3zydeHue ydyeOHOro npeamera « XuMus» oTBoaAuTcs mo 102
yaca B 8 u 9 knaccax (3 yaca B HEJENI0), TO €CTh 2 4Yaca B HEACNIO 3a CUT
obszatenbHON yacTu OOIT OO0 u 1 yac 3a cuér yactu OOIT OO0, hopmupyemoit
y4acTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHu. Bcero 204 wyaca 3a nBa rojna
oOy4eHus.



COAEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XMMUU. XUMHUS B cucTteMe Hayk. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
HMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIUPOBAHHE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOThl ¢ XMMHYECKUMHU BemiecTBaMu. OOopyaoBaHHe
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. IIoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrocoObl pasznenenus cMeceil. OuncTKa BEUIECTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH 3JIEMEHTOB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €IUHHUI[ BemlecTBa. Pacuersl mo ¢opmynam
XAMHUYECKUX COeInHEeHUd. MonspHag Macca cMmecu BemecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUS. XMMHUECKash peakuus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



Xumuyeckue ypaBHEeHHs. TUIBI XUMUYECKUX peaKluil (COeAMHEHUSI, Pa3JI0KECHMUS,
3aMelneHus, 00MeHa). PacueTsl mo XUMUYECKUM YpaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3Y4YCHUE BEIIECTB U SIBICHHM. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
bU3MYEeCKUX CBOWCTB 0Opa3lOB HEOPTaHWUYECKHX BEIIECTB — METAUIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoTo) sineHud. O3HaKOMIJIEHHE C 00pa3laMy BEIECTB
KojimyectBoM 1 Monb. HaOnmiogeHue W omucaHue TMPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm comu Menu (l1). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe M HCOPraHUYECKUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA T10
U3BECTHOM OTHOCHUTENBbHON MIOTHOCTH. OOBEMHBIE OTHOILIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Ipomecchl okucneHus B xuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kucnopoaa.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBodt 3h(}EeKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonmopon — »snemeHT u mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOILJIUBA.



Bonma. ®usnueckue comctBa BoAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoiictBa Bonbl. [loHstne 00 ocHoBaHusx. [lonsitue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyrwoniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MetawuioB H.H. bekerosa. Ilonmyuenue kucnor. Kucmorel B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoun, ux cBoicTBa (B3aMMOJEHUCTBUE C KUCJIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHMS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux coiieit. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCNEPpUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOIO/ICHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJIOM U  YCJIOBUH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U ONMCAHUE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHWe, paclo3HaBaHWE W HU3YYEHHUE CBOWCTB BOJOPOJAA
(ropenue);

B3aMMO/IcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIUA HEUTPaIU3alliH;

MOJy4EHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCIUHECHUIN.

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOAHBIX DJIEMEHTOB: IIECJIOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
Ilepuomnueckas cucrema xumuueckux odnemeHroB J[. WM. Mengeneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBI. DJNEKTPOHHAsT OpOUTaNb. JHEPreTHYECKUE YPOBHU U TMOTYypOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpALlMM W DIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeIeneHue DJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSM, HOAYPOBHAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHUX AJIIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpaktuku. [[. V. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XUMHYECKass CBS3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopMyibl BemiecTB. KaTuoHBI n
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEW OKUCIEHUS aTOMOB B
OuHapHbIX  coeAuHEHHUAX.  OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCNEpPUMEHTAIIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUI (TOPEHHE, PEAKLIMH PA3JIOKEHUS, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U IOHSATUMN, IPUHSATHIX B OTACJIBHBIX €CTECTBEHHBIX HAYKAX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETT.

®dusuka: sABIEHUS NPUPONbI, (PUINUYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKHUX) TEJ, dIECKTPUUCCKUI
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, GoTocHUHTE3, MPOLIECCH 0OMEHA BEIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTh
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnun aroma. CTeneHb OKUCIEHUS U BaJEHTHOCTh. llpencrtaBienue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpPJAOM, KUIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanus XUMUYECKUX PEaKIUid MO Pa3IMYHbIM MpU3HaKaM (10 YHCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrx BEIIeCTB).

DNeMeHThl XMMHYECKONM TEPMOJAMHAMUKHU. OHEpPreThKa XHUMHUYECKHX
peakiuid. TernoBoit 3(pdeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[loHsiTHE O CKOPOCTH XMMHYECKOW peakiuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHAYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcloBUS CMENIECHUA
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucnurenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOoiuThl. KaTHOHBI, aHMOHBI. MeXaHu3M JHCCOLMALMU BELIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarenb. WMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLHALINS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTBeHHbIE peakliMi Ha HOHBI.

I'mppoim3 conei. oHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIICOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKLIUU OT BO3AEHCTBUS
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCa AUCCOLUALNAU
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (0Opa3oBaHUE OCaKa, BhIIEIEHUE Ta3a, 00pa30BaHUE BOIBI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa U GeHondTanenHa) 1is
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHUUYECKUX DJJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMeTawioB. CpaBHHUTENbHAs XapaKTEPHUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMojeiicTBHE C  MeTaJUlaMH, HEMeTaJJlaMH, BOJOM,  ICIOYaMH).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJCOIEPKAIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cephl. AJIIOTPOINHBICE MOJU(PUKAIIMU KUCIOpOoaa U cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJICUCTBUE C HEMETaZIaMU, METaJJIaMU, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, GU3MYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
Cephbl KaK MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00IIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3AHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhut-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COCIMHECHUSIMH Cephl (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO31yXa), CIOCOOBI €ro
peAoTBPAIlCHUSI.



Oobmas xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, KuciaopoaoM). KpyrosopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanus. Conu aMMOHHUA, UX (U3UYECKUE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Okcuuabl azora (I, I, I, 1V, V).
A3zotuctas Kuciaota. A30THasi KUCIIOTa, €€ MoJdy4YeHue, (GPU3nYecKue U XUuMUYECKHe
cBOMcTBa (0OIIME KaK TMPEICTABUTENS Kjacca KHUCIOT U craenuduueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSAMH a30Ta (KUCIOTHBIC MOXAHM, 3arpsA3HCHHE BO3JyXa, IOYBBI M
BOJIOEMOB).

®ochop, ammorponubie momudukanmu ochopa (Oenmbiii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHUCTIOPOJIOM, TaJIOTe€HaMU, KOHIIEHTPUPOBAHHBIMHU a30THON M CEPHON KHCIOTaMH).
Oxcuast ocdopa (I, V), dochopnas kuciora, ¢umdeckrue U XUMUUECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA00peHHusl. XHMHUYECKOE 3arpsi3HEHUE OKpYXaloleh cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3aMMOJIeHiCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kucinoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepoja, nx GU3NdecKue U XMMHUYECKUE CBOMCTBA, JCHCTBUE HA KUBbBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHavya/IbHBIE TOHATHSA 00 OPraHUYECKHUX BEILECTBAX KaK O COCIMHEHMSIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTI€BOAOPOIOB (YroJib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yIaeBoJAax — M WX pPOJIM B JKU3HU YeloBeKa. EJAMHCTBO OpraHMYecKUX H
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMUYECKHUE CBOMICTBA, MOJIYYEHUE M NPUMEHEHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. Ocobennoctu crpoenust aroma. OO0mue npeacTaBieHuss 0 (U3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJlOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAKAIOLUMX (U3HMUECKHE U XHMUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cymbPuT- u Cyibdar-
MOHBI U HAONI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUuE€CTBEHHBIX pPEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta u
¢dymiepena, ¢ mporeccoM aacopOlMu PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX PpEAaKIUi Ha KapOOHAT- W CHUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl U UX
COCTUHEHUSD).

MeTaJibl 1 MX COeIMHEHUS

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIIECTB — METAJLIOB. Merammyeckas CBI3b H
MeTaJuInYecKasi KpucTajuimueckasi penieTka (MpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHYECKHW psAl HANPSIKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kauns. [I[puMeHeHre menoYHbIX METAIJIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreme xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOKJICHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelume coelMHEHUs KalblMsl U MarHus (OKCH[, THUIPOKCHU]I,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOABI U CHOCOOBI €€ YCTpPaHEHHS.
KpyroBopor kanbius B IpUPOE.



AmomMuHu: nosioxkenue B [lepuoanueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
antoMuHus. [I[puMeHeHne aatOMUHUS U €ro CIUIABOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpPEe CTPOEHUsI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIe cOCTOSIHUSL aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCJIMHEHUU (Ha MpPUMEPE COCAMHEHUN XpOoMa).
[IepBOHauUaNbHbBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHUIAX, THAPOKCHUIAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOICTB, NPUMEHEHHE, aMPOTEPHBIE CBOMCTBA OKCUIA U TUIPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOLIECCOB JJIEKTPOJIM3a pacTBOpoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHIOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJbIHs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB ITOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuasbl, 00JAaCTH MX MpPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepransl U TEXHOJIOTUU. [[pUHIMIIBI «3€TIEHOU XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opraHu3ma yenoeka. [loHsaTre o 310poBOM 00pase KU3HU.

XUMHUECKOE 3arpsi3HEHUE OKpYXKaIoIeh cpeibl. DKOJIOTUUECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepualbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepuonnueckuit 3akoH u lleproanueckas cucreMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buipl
XAMHWYECKON CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPHUCTAJUIMYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3MYHBIX YCJIOBHUSX HA OCHOBE IIPEJCTABICHUN XUMHUYECKOW KHUHETHKHA H
TEPMOJUHAMUKH.

XHUMHUYECKHUE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBAaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanmzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYCHHMH XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: SBICHUE (TIPOIECC), HAYIHBIN (aKT,
THIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCUPUKAIUs, TEePUOJAUIHOCTS,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOTBI, KBAHTHI, PaAOAKTUBHOCTH, ailb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, IMOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCIHBIN
CIIEKTp, pa3yiokKeHne OeI0ro CBeTa B CIEKT.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPODJIEMEHThI, TMHTATCIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HUCKOIAeMble, TOTUIMBO, BOJHBIC PECYPCHI, TIJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJIOTUH 3JICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [10 XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YeOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —TIpoIleccaM CaMOINO3HAHUSA, CaMOPa3BUTHUs U  COIMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUA:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl KaXKJAOTO YEJIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX pPa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpAaBICHHUS W YPOBHS JalbHEHIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA M K MCCIIEOBATEIbCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAHHWE TIJI00aNbHOTO XapakTepa JSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSA3aHHBIX C OKPYKAOILIEH Cpeloi;
AKTUBHOE HEIMPUATHE JCHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYaroMIMXCs, OCBOMBIIMX MpPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHeprusi, sSBJICHUE, HAy4YHBIH ()aKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOPHUS,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJIEpKaHUS Y4eOHOro mnpeamera, (OPMUPOBAHUSA



KOMIIETEHIIMM, @  TakK€  IPOEKTHO-HCCIIECIOBATENBCKON  JIESTEIBbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBHA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCHPUKAMU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, IPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJibCKHe AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMCHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3yJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUS M BBIBOABI MO PE3ybTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O MPOCIIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MIHTepHETa); aHANU3UPOBATh MHPOPMAIUIO U KPUTHIECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIUMOU MJis BBINOJHEHUS Y4YEOHBIX 3aJay; HCII0JIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GOopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEACTBA pabOThI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnue IleICTBPIﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pPE3YNbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO JKCIEpUMEHTa (MCCIIeI0BATEIbCKOM
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus yaeOHOTO COTPYAHUYECTBA (TPYIIOBass KOMMYHUKAITU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JAPYTHX YJICHOB KOMAHIbI, ONPEACIIATh KPUTEPHH IIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe NeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHUS pellaTh ydyeOHble U MCCIEeI0BAaTEeNbCKUE 3aJauM: CaMOCTOSATENIBbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIAET PEAIU30BBIBATH YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH pealn3aly NPOTPaMMBbl YIUIYOJIEHHOTO YpPOBHS
oOyyJaroluecs: CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJAJETh PAaCIIMPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAaHWM, yMEHUH U CHOCOOOB JEHUCTBHUM, cHenupUYecKuX s NpeAMETHOU
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€eCcreynBalOT BO3MOXKHOCTh YCIIEITHOTO OOYy4YEeHHsl Ha CJEAYIOIIEM YPOBHE
oOpaszoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHb
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUU JJIEMEHT, METajl, HEMEeTalll, ajuIOTPOIUs, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOAHAas U HEOJHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COEJIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TIJIOTHOCTh Ta30B, OKCUJ, KUCJIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJacCU(pUKaLUA peaklui: peakiuu COCIUHEHUS, PEaKIIMHU Pa3I0KEHUs, PeaKIHH
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKINM; TEIUIOBOU
ah(deKT peakiuu; AAPO aTOMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOWUTab,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpoueHTHasT KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHLIEHTpPALMs BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MPUMEHSITH 3TU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMyYJ BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb OKUCIIECHUS 3JEMEHTOB B OHHAPHBIX COEIWHEHHUSX, MPUHAIICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUN 1o (GopMyiam, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, IMOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHAa ABOTAPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAAX
MCCIIEIOBAHUSI BELIECTB U U3YUCHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh I[MOHMMAHUE TNEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX IEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
EepUOAbDY;

COOTHOCUTH 0003HAu€HHUs, KOTOpble MMEIOTCs B Tabnuue «llepmonnueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
sapa, oOlIee YUCIIO JIEKTPOHOB U PACHPEICICHNE UX O 3JIEKTPOHHBIM CIIO0SM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacrpeneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE D3JIEMEHThI, HEOPraHWYECKHE BEIIeCTBa,
XUMHUYECKUE PEAKIINHU (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEAKLHH BEIIECTB, 110
TeIoBoMYy 3G (deKTy);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NYECKUE U XUMHYECKHE CBOWCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMHU, TOATBEPKIAs MPUMEpPaMU MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIIil;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B Pa3IUYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX
COCTaBa U CTPOEHUS, BO3MOXKHOCTU IMPOTEKAaHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATh OTHOCHTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PAaCTBOPE, MOJSPHYIO KOHLEHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEpAIM MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTeMaTH3aI|I0, KIIacCHU(UKAIINIO, BBISIBJICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh TIPOLIECCOB OKUCJIEHMSI U  BOCCTaHOBJICHMUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBA3U MEXKIYy peaqbHO HAOII0IaeMbIMH XUMHYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
NPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] C BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMHU BBIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BellecTB (BOAOPOAA U KHUCIOPOZa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECIEHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHbBIE KIACChl HEOPraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XUMHUYECKOM TPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KHU3HM, & TAKKE 3HAHHWE MTPABUJI MIOBECHUS B LIENAX COEpEKEHUs
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMUUECKUN IJIEMEHT,
aToM, MOJIEKyJla, HWOH, KaTHOH, aHHUOH, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi peaKilusi, TerioBor 3P dheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
WOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTUMbIE PEaKILIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[UU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl BaH-nep-Baanbca), KomIUIeKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIICTKH (MPUMHUTHBHAS KyOudyeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKIINH, KaTalln3, XUMUYECKOE PABHOBECUE, DIIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TIOHATUA U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCYy COCIMHEHUU 1o (opmyiaM, BUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJJTMYECKOW) B HEOPTaHMYECKUX COCTUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuoamueckoro 3akona [[. WM. Menngeneesa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3zinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSICHATH CBA3b TOJIOKEHUA dJemMeHTa B I[lepuogmueckoil cucreme ¢
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMW, HampaBlCHUS CMENIEHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TeIIoBoMy 3(PQeKTy, Mo arperaTHOMy COCTOSHHUIO PEAareHTOB, MO H3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHUH, MOATBEPKAas ATO ONHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALUN KUCIOT, IIeI0Yei
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYHNIECTBOBAHUE TI'E€HETHUYECKOM CBSI3HM MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OaaHca dTUX PEaAKIUH;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPUid, KaJuil, MarHui, KaJbI[Ui, AJTIOMAHUN, KEJI€30, MEllb, I[IUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CepHHUCTasi, cepHas, a30THas, (ocdopHas, yroibHas, KpEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamioB |A-IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (11 u 111));



MOSICHATh COCTaB, OTACNbHBIE CIIOCOOBI MOJYYEHHS] U CBOMCTBA CIOMKHBIX
BEIIECTB (KUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THUCTas, OOpHas, yKCyCHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BJIMSTHUE HA KUBBIE OPTaHU3MBI, IPUMEHEHNUE B PA3IMYHBIX OTPACIAX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbduT-, cymbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATH M NMPOTHO3UPOBATh CBOMCTBA BAKHEHIIMX M3y4aeMbIX BELIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKH;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pacTBOpPE, HAXOIUTh
npocTeiyo GopMyiTy BELECTBa IO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PAcUeThl O YPAaBHEHUSAM XMMHUYECKHMX PEaKIMi ¢ Y4ETOM HeAOoCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmomaTe mpaBwia  Oe3omacHoW  paboThl B jabopaTopuu  TIpU
WCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpYJOBaHUS, a TakkKe IMpaBuUiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIEKUCIOrO Ta3a) M PELICHUIo
OKCIIEPUMEHTAJLHBIX 3aJad 10 TeMaM Kypca, MPeACTaBIsITh Pe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAlMU MBICIUTEIBHOU JEATENBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHEHHE, OO0OOIICHNE, CHUCTEeMAaTH3allUi0, BBISIBJICHUE MPUYNHHO-
CJIEJICTBEHHBIX CBS3€i) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHue, H3MEPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSTh  MpaBuWia  Oe3omacHOro  oOpamieHuss ¢ BEIIECTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKU3HM, NpaBWIa TOBEACHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIICHUS U MPEAOTBPALICHUSI X BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(ecCHOHanbHOM OpUEHTAllMd U i OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMH OOYy4eHHsS Ha YpPOBHE CpEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHYECKON W XUMHUKO-3KOJOTMYECKOW HANpaBIE€HHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh bubmuoreka [JOK
11 €CTECTBO3HAHUS U 5 5 https://m.edsoo0.ru/7f41837c
' HPaKTHYECKO
JESITEIbBHOCTH YEeJI0BEKa
19 BemtecTBa 1 xumMmdeckue o5 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 30
Paznen 2. BaxkHeililme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Ilonsarue o razax. 14 1 1 bubnnoreka [JOK
' Kucinopo. Oxcujibi https://m.edso00.ru/7f41837c
99 Bonopoa. Ilonstue o 7 1 bubnunoreka [JOK
' KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 12 1 1 bu6mmoreka [JOK
' 00 OCHOBaHHAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJTIACCHI bubnuorexa [JOK
24 HEOPTaHHYECKUX 14 1 1 https://m.edso0.ru/7f41837c
COeTMHEHNN
Hroro no paszneny 47

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumnueckas cBsizb. OKHCIHTEILHO-BOCCTAHOBHUTEIbHbIE peaknuun

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

3.1 XAMHYECKUX 3JIEMEHTOB /J[. 15
U. Menpneneesa. Ctpoenue
aToma
XuMudecKas CBA3b. bu6mmoreka [IOK
OKHCIUTENBHO- https://m.edsoo.ru/7f41837c
32 BOCCTAHOBUTEIILHBIE 8
peakuu
Htoro no paznemny 23
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugposbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 6 Bbu6mmotreka [JOK
' BEIIIECTBE https://m.edsoo.ru/7f41837c
12 OCHOBHBIE 3aKOHOMEPHOCTHU IPOTEKAHUS 6 1 1 bubnuoreka [IOK
' XMMHYECKUX PEaKIUii https://m.edsoo.ru/7f41837c
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. bu6nmorexa LIOK
1.3 13 1 1 .
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 25
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 3 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.eds00.ru/7f41837c
OO11ast XapaKTepUCTHKA XUMHUYECKUX bubmuorteka [IOK
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 9 https://m.eds00.ru/7f41837c
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmuorexa [JOK
2.3 anemMeHToB VA-rpynmnsl. A3or, pochop u ux 10 1 https://m.eds00.ru/7f41837¢c
COEIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX bubnuotexa [JOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 1 1 https://m.edsoo.ru/7f41837c
KPEMHHI, UX COeIUHEHUs. bop
Hroro 1o pasneny 38



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 ‘ OO0mIe CBOMCTBA METANIOB 8
3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI 19 ]t?tptlfsnlpllr?:;::)(l)lr?ﬁf 11837c
Wroro no pazueny 27
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemecTBa 1 Matepualbl B )KU3HH YEJIOBEKA. bubmmoreka [JOK
4.1 . 3
OCHOBBI 3KO0JIOTMYECKOI TPaMOTHOCTH https://m.edso0.ru/7f41837c
Hroro mo pazueny 3
Pasznea 5. O0001menne 3HAHUH
[ToBTOpenue u 00o0IIeHNE 3HAHUI bubnuoreka [IOK
51 )
OCHOBHBIX pa3/IelioB KypcoB 8—9 KjaccoB https://m.edsoo.ru/7f41837c
Htoro no pazneny 5
Paznen 6. Pezeps
bu6nunorexa LIOK
1 P 2
6 esepp https://m.edsoo.ru/7f41837c
Hroro 2
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c




HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

Koan4gecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

[Ipenmer xumun. Ponp XuMuu B KU3HU YEIIOBEKA

Tena u BemecTBa. Pusnuyeckrue 1 XUMUYECKHUE CBOMCTBaA BCIICCTB

du3nyeckre 1 XUMHUYECKHE SIBICHUS

Hpe,[[CTaBJ'IeHI/IH 0 HAYYHOM IIO3HAHUH Ha SMIITUPUICCKOM YPOBHC:

Ha0JI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MoJiesinpoBanue. [lonsaTue o meronax
paboThl ¢ XuMHUYecKUMH BemmecTBamu. O00pyioBaHHE MIKOJIBHON XUMHYECKON

nabopaTtopuu

[IpakTuueckas padora Ne 1 mo teme "lIpaBuna paboTsl B 1abOpaTopuu U
mpuEMBI 0OpalleHus ¢ T1abopPaTOpPHBIM 000pyIOBaHUEM"

YucTele BELIECTBA U CMECH

ITpakTryeckas padora Ne 2 o teme "Pa3znenenue cmeceit (Ha mpumepe
OUYHMCTKHU MOBapeHHOM conn)"

ATOMEI 1 MOJICKYJIbL XHUMHUYECKHE JIEMEHTEI

10

[IpocTsle U COXKHBIE BENIECTBA

XuUMHU4YeCKast q)opMyna. BaneHTHOCTh aTOMOB XMMHUUYECKHUX JIEMEHTOB

11
12

3aKOH ITOCTOSHCTBA COCTaBa BEIIIECTB

OHpe,Z[CJ'ICHI/IC BaJICHTHOCTHU aTOMOB II0 (I)opMleaM 6I/IHapHLIX COeIUHEHUI

13

14

15

OTtHocuTenbHas aToMHas Macca. OTHOCHTEIIbHAS MOJICKYJIIpHas Macca

BrIunciaeHnss OTHOCUTEIBLHOM MOJ'ICKyTIHpHOfI MacCcChl BCIIECTB, MOJ'IHpHOﬁ
MacCChbl, MacCChbl BEIICCTB U KOJIHMYCCTBA BCIICCTBA

MaccoBast 1011 XUMHYECKOT'0 DJIeMEHTa B COCAMHEHUN

N R




16 Brrurcnenus MaccoBoOi 10JIM XUMHUYECKOTO AJIEMEHTA 10 (hOpMYyJie COSTUHEHUS 1

17 Haxoxaenue mpocreiiineii (hopMyJibl BEIIECTBA 10 MACCOBBIM J0JISIM 1
3JIEMEHTOB

18 KomnnuectBo BemtectBa. Moib 1

19 B3anMocBsI3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IUHUI] BEIIECTBA 1

20 MoutsipHast Macca CMECH BEIIECTB 1

21 MonpHas OIS XUMHYSCKOT0 3JIEMECHTA B COCAUHCHUU 1

22 Haxoxxnenue npocreiiiei (popMyIibl BEIIECTBA IO MOJILHBIM JIOJISIM 3JIEMEHTOB 1

23 XUMUYECKUE SIBJICHUS. XUMUYECKasi peakius 1 e€ MPU3HaAKH 1

24 3aKOH COXpaHEHMS MacChl BEIIECTB 1

25 XUMUYECKUE YPAaBHEHMUSI 1

26 Tunbl XUMUUYECKUX PEAKIIHMA 1

97 Pacu€tel Mo XMMUYECKUM ypaBHEHHUSIM KOJIHYECTBA M MACChl HCXOJIHBIX 1
BEIIECTB WU MPOAYKTOB pPEeaKINH
Brruncnenus mo ypaBHEHUSIM XHMHUYECKOHN peakIiy: KOJIMYECTBA BEIIECTBA,

28 MAacCCHhI 110 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE PEareHTOB HIIN 1
MIPOJIYKTOB PEAKITUU

29 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUH 1

30 KonTpomnbras padota Ne 1 o Teme "BeniecTBa 1 XUMHUYECKHAE PEAKITHH" 1

31 Bo3ayx — cmech razos. [lonsTue o raszax. 1

32 3akoH ABorajipo. MoJsipHbIii 00BEM ra3oB 1

33 Beruncnenus 00bEMa, KOJTMYeCTBa BEIIECTBA ra3a M0 U3BECTHOMY €0 1
KOJIMYECTBY BEIIECTBA, OOBEMY

34 Omnpenenenre OTHOCUTENLHON MOJNEKYISIPHON MacChl Ta3000pa3HOTO BEIIECTBA 1
10 U3BECTHOM OTHOCHUTEIIBHOM MIIOTHOCTH

35 OObEMHBIE OTHOLIEHUS Ta30B IPU XUMHUECKHUX PEaKIMIX

36 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO XUMHUYECKOHN peakiiuu




37

KI/ICJIOpOI[ — JJICMCHT U IMPOCTOC BCUICCTBO

38 Oxcunsl

39 CriocoObI oTy4eHHst KUCIOPOAa B JTaA0OPaTOPUU M MTPOMBIIIICHHOCTH 1

40 [TpakTuueckas padora Ne 3 mo teme "llonydueHue u cobupaHue KUCIOpoaa, 1
M3y4YeHUE ero CBOMCTB"

41 KpyroBopot kucnopoia B npupoie 1

42 TernoBoit 3¢ (hekT XUMUIECKOH peaknu, TEePMOXUMUYECKHE YPaBHEHHUS, 9K30- 1
Y DHJOTEPMUYECKHE PEAKIIUU
Brruncnenus no ypaBHEHUSIM XUMUUYECKOM peaklMu: KOJIMYECTBA BEIIECTBa,

43 00BEMa, Macchl 10 U3BECTHOMY KOJIMYECTBY BELIECTBa, 00bEMY, Macce 1
pEeareHToB WU MPOTYKTOB PEaKIIuU

44 KonTponbnas padorta Ne 2 o reme "Bo3ayx. Kucnopoa. Oxcusr"

45 Bomopoa — aneMeHT u mpocToe BelecTBO

46 CriocoObl ostyyeHust BOA0POAa B JIAOOPATOPUU U IPOMBIIIIICHHOCTH

47 [Tpaktuueckas padota Ne 4 o treme "Ilonydyenue u cobupanue Boaopoa, 1
M3y4YeHHUe ero CBOMCTB"

48 [TonsiTue o kucnorax u conax. CocraB KUCIOT U COJen 1

49 Brrauciienus 00b€ma, KOTMYECTBA BEIIECTBA ra3a M0 U3BECTHOMY €To 1
KOJINYECTBY BELIECTBA WK 00BEMY

50 Boruncnenus 00bEMOB ra30B M0 ypaBHEHUIO XMMHUYECKOM peakuuu 1
Bbruucnienus no ypaBHEHUSIM XUMHUYECKON PEaKLIMU: KOJIMUECTBA BEIIECTBA,

51 00bEMa, Macchl IO U3BECTHOMY KOJIMYECTBY BElLIECTBA, 00bEMY, Macce 1
peareHToOB WU MPOIyKTOB pEeaKIuu

52 ®dusnyeckre cBoMCTBa BOAbl. Boaa B mpupoe 1

53 XHUMHUYECKHE CBOMCTBA BOJEI 1

54 CocraB ocHOBaHUM 1

55 PactBopsl. PacTBoprMOCTS BeliecTB B BOJIe 1




CriocoObI BIpaKEeHUsI KOHIIEHTPALUN PACTBOPOB: MAacCOBAs OIS

%6 PacTBOPEHHOIO BEIIECTBA, MOJISIPHAsL KOHLIEHTPALUS 1
[TpakTuueckas padbora Ne 5 mo reme "l[IpuroroBieHne pacTBOPOB ¢

57 OnpeAcIEHHON MacCOBOM JT0JIEN pacCTBOPEHHOIO BewecTBa.lIpurorosienue 1
pacTBOPOB € ONPEAETEHHON MOJIAPHOW KOHUEHTPALUEN pACTBOPEHHOTO
BeuiecTa"

58 Bbruuciienus ¢ uCnosiab30BaHUEM MTOHITHS «MAccoBas J0JIsI BELIECTBA B 1
pactBope»

59 Posib pacTBOpOB B pUpOA€E U KU3HU yenoBeka. KpyroBopot Bozsl B mpupoe

60 3arps3HEeHne MPUPOIHBIX BOJ. OXpaHa U OYHCTKA TPUPOIHBIX BOJI.

61 BbruuciieHus ¢ uCnosnb30BaHUEM MOHITHS «MAcCcOBasi /10JIs BEIIECTBA B 1
pacTBope»

62 Bbrauciienus ¢ uCoIbp30BaHUEM MTOHITHUS «MOJISIPHAST KOHIICHTPAIUS 1
PacTBOPEHHOTO BELIECTBAY

63 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1

64 Kontponsnas padora Ne 3 o teme "Bonopoz. Boga. PactBopsl. OcHoBaHus" 1

65 Oxcuppl: cocTaB, Kiaccu(UKalys, TPUBUAJIbHBIE HA3BaHUS 1

66 [TosnydyeHne u XUMHUYECKUE CBOWCTBA OKCUIOB 1

67 [ToHsATHE O TUAPOKCHIAX — OCHOBAHUAX U KUCIOPOJICOIEPIKAIIUX KHCIOTaxX 1

68 du3ndyecKkue 1 XMMUYECKHE CBOMCTBA KUCIIOT 1

69 [Monmy4yenne KUCIOT 1

70 Knaccudukanus ocHoBaHUN 1

71 [1énoun, nx cBOWCTBA U CIIOCOOBI MOTYYEHHS] U HEPACTBOPUMbIE OCHOBAHUS 1

79 ITonatue 06 am(poTepHBIX THAPOKCHIAX: XUMUYECKHE CBOMCTBA U MOJTyYCHHE. 1
[IpuMeHeHNEe Ba)KHEUIINX OCHOBAHUI

73 Comnu: cocTaB, Kiaccu(uKanus, TpUBHAIbHbIC HA3BAHUS 1

74 du3nyecKre U XuMU4YecKue cBoiicTBa coneil. [lomydenue coneit




75 I'eneTnueckas CBSI3b MEXY KJIACCAMU HEOPTaHHMUECKUX COCTMHEHUH 1

76 [TpakTrueckas padota Ne 6. PereHue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME 1
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHHIA»
Brruncnenus no ypaBHEeHUSIM XUMHYECKOM peaklMu: KOJIMYECTBa BEIIECTBa,

77 00BEMa, Macchl 0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, 00bEMY, Macce 1
peareHToB WM IPOAYKTOB pEeaKIUU

78 KonTponbnas padota Ne 4 o reme "OCHOBHBIE KJTaCChl HEOPTaHUIECKUX 1
COeIMHEHU"

79 [lepBble MOMBITKY KJIACCH(PHUKALINN XUMUIECKUX HIIEMEHTOB 1

80 [TonsiTHE O TPYIIIAX CXOIHBIX JIEMEHTOB 1

81 DneMeHTBI, KOTOpBIE 00pazyroT aM()OTEPHBIE OKCUABI M THIPOKCHIBI 1

82 [Tepuoanueckuii 3akoH. OTkpsiTHE [leproanueckoro 3akoHa 1

83 [lepuroas! u rpymnbl 1

84 OCHOBHBIE CBEIEHUS O CTPOCHHUN aTOMOB 1

85 W30TONBI Kak pa3sHOBUAHOCTHA aTOMOB XMMHYECKOTO 2JIEMEHTA 1

86 ONEKTPOHBI 1

87 DNeKTpoHHas OpOUTATH 1

88 DNeKTpOHHBIE KOHPUTypaluy U 3JIEKTPOHHO-Tpadudyeckue GopMysbl aTOMOB 1

89 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB MEPBbIX 20 XUMUUECKUX JIEMEHTOB 1
ITepnonnueckoii cucremst 1.11. MeHneneesa

90 3aKOHOMEPHOCTH N3MEHEHHS PaIiyca aTOMOB XUMUYECKHX JIEMEHTOB, 1
METAJUIMIECKUX ¥ HEMETAJUIMIECKUX CBOMCTB IO TPYIIIIaM H ITEPHOIaM

01 V3MeHeHHne CBOWCTB COEAMHEHUM XMMUYECKHUX 3JIEMEHTOB B IEpUOJIaX U 1
rpymmax

92 XapakTepuCTUKa XUMHUYECKOTO IIEMEHTA TI0 €T0 TMOJI0KEHHUIO B 1
[Tepuonnueckoit cucreme .M. Menneneesa

93 3nauenue [lepuoanyueckoro 3akoHa u [leproqudeckoi CHCTeMbl XUMUYECKUX 1




OJICMCHTOB IJI1 pa3BUTHUS HAYKH U ITPAKTUKH

94 DIEeKTPOOTPUILIATETLHOCTh XUMHYECKUX JIEMEHTOB 1

95 KoBasieHTHas nossipHas M HEMOJIApHAs CBA3U 1

96 HNonnas cBs3b 1

97 Kpucrananieckue u amopdHbIe BEIIeCcTBa, TUITBI KPUCTATUIMUYECKUX PEIIECTOK 1

08 [TpuanHBI MHOTOOOpa3us BEMIECTB, 3aBHCUMOCTh CBOWCTB BEIIECTB OT COCTaBa 1
U CTPOCHUS

99 CreneHb OKUCIEHUS 1

100 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

101 CocraBiicHUE YPaBHEHUH OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH, METO/] 1
AJIEKTPOHHOTO OajaHca

102 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

Koan4gecTBO 4acoB

Ne Tema ypoka Konrpoabnbsie IIpakTnyeckue
n/n Bcero
padoThI padoThI
1 CrpoeHue aToMOB 1
5 [TocnenoBaTenbHOCTD 3aIIOJIHEHUS MIEKTPOHHBIX OpOUTaIel aTOMOB MaJIbIX 1
04 ()i(0):
3 OcoOeHHOCTH 3aTI0JTHEHUS SJICKTPOHHBIX OpOUTAaieii aTOMOB OOJIBIIIMX 1
[IEPHOJIOB
4 Buael xumMudeckoil cBs3u 1
5 Tunsl KpUCTAIUIMUECKUX PEIIETOK, OCOOEHHOCTH CTPOEHUS 1
KPUCTAJNINYECKUX PEIIETOK
6 Knaccugukanus XuMHUeCKUX peakuii o pa3IMIHbIM IPU3HAKaM 1
TennoBoil 3¢ ekt xumudeckoit peakuuu.Beraucnenus no
7 TEPMOXHUMHUYECKOMY YPABHEHUIO PEAKLIUU: TEIUIOBOTO AP PeKTa XUMUUECKON 1
peaKIMy o KOJIMYECTBY BEIIECTBA, MAcCe UM 00BEMY IpopearupoBaBIIEro
WM 00pa30BaBILIErocs BEIIECTBA
IToHATHE O CKOPOCTH XMMHUYECKOHN PEAKLIMU. 3aKOH JEHCTBYIOIUX Macc 1
9 @akTOpBI, BIUSAIOIINE HA CKOPOCTh XUMHUYECKON peaknnu. KatanuzaTtopsl 1
10 ITonstue o xumnyeckoM paBHoBecuu, npuHuui Jle [llarense 1
11 OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
12 Konrtponsnas padora Ne 1 mo teme «OCHOBHbBIE 3aKOHOMEPHOCTH 1 1
MIPOTEKAHNS XMMHUYECKHUX PEaKIHID)
13 PacTBOpeHune kak pU3NKO-XUMHUYECKUH Mpoliece
14 DNEKTPOIUTHI U HEITEKTPOIUTHI 1
15 Teopus 27IEKTPOUTUUECKON TUCCOTTHAITTT




16

DIEKTPONUTHYECKAs! AUCCOLMALINS KUCTIOT, OCHOBAaHUM U CoJieh

17 Peaxiuu nonHoro ooMena

18 CBoiicTBa KHCJIOT, OCHOBAHHH U COJICH B CBETE MPEACTABICHUN 00 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU

19 [TpakTuyeckas pabora Nel CBoiicTBa KHCIIOT, COJIEH 1 OCHOBAaHUI B CBETE 1
o4

20 KadecTBeHHBIC peakIi Ha HOHBI 1

21 [IpaxTuueckas padora Ne2: OnpeeneHrne KaueCTBEHHOIO COCTaBa BEILECTBA 1

22 IMaaponus coneit 1

23 Wonnble ypaBHEHUS THAPOIN3A COJIEH 1

24 [IpakTuueckas pabora Ne 3. PemieHune skcepuMeHTAIbHBIX 337124 10 TeMe 1
«I'mpponus conen»

o5 Kontponbras padota Ne 2 o Teme "IIEKTPOIUTHYECKAS TUCCOITAAIIHS. 1
XUMUYeCcKHe peakliiuy B pacTBopax”

26 OO01mmas xapakTepuCcTHKa HEMETaNIOB 1

27 OO11ast xapaKTepUCTHKA raJIOTeHOB 1

28 XUMHYECKHE CBOMCTBA TAJIOT€HOB. XMMHYECKUE CBOMCTBA XJIOpa 1

29 Xnoposogopo. ConsiHas KUCTIOTa 1

30 [IpakTnueckas padora Ne 4 o teme "lloayueHue constHON KUCIOTHI, 1
n3yyeHue e€ cBOucTB"

31 [ToHsiTHE O KUCIOPOACOIEPKAIUX KUCIOTAX XJI0pa U UX COMSAX 1

39 Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIUid, €CITU OJTUH UX 1
peareHToB J1aH B U30BITKE

33 Bakueiime coeTnHEHUs XJIOpa U UX HAXO0XKJICHUE B IIPUPOJIC

34 OOm1as xapakrepucTHka 31eMeHToB VIA-rpymisl

35 CTtpoeHre U CBOMCTBA MPOCTOTO BEIIECTBA CEPhI. AJIIOTPOITHBIE 1

MOAU(GUKAIIUN CEPBI




36 CepoBogopo, ctpoeHne, GU3NIECKue U XUMUIECKUE CBOWCTBA 1

37 Oxcupl cepbl 1

38 CepHuCTast KUCIIOTA U €€ COJH. 1

39 CepHas KUCIIOTa B €€ COITU 1

40 [TpombINIIICHHOE TTOTYyYE€HUE CEPHON KUCIOTHI 1

41 Haxoxnenue cepbl 1 €€ COEAMHEHUI B PUPOAE. XUMHUECKOE 3arps3HECHUE 1
OKpY>KaloIleH Cpelibl COETMHEHUSIMH CEPbI

42 Brruuciienus: Macchl IpOIyKTa Peakiiy M0 U3BECTHOW MacCOBOM 1
(06bémHOIN) oite (%) ero BhIXOAa OT TEOPETUYECKH BO3MOKHOTO

43 OOm1ast xapakTepUCTHKA 3I1eMEHTOB VA - TPYIIIBI 1

44 A30T, pacnpocTpaHeHUE B PUPOJIC, PU3UUECKUE U XUMUYECKHUE CBOMCTBA 1

45 AMMHaK, ero Gu3N4ecKrue 1 XHMUYECKHE CBOMCTBA 1

46 Comnu aMMOHWUS 1

47 [TpakTryeckas pabora Ne 5 o teme "[lonydyeHue aMMuaka, U3y4eHue ero 1
CBOMCTB"

48 Oxcupt azota (1, 11, 111, 1V, V) 1

49 A3zoTHcTas KUCIoTa. A30THast KMCIOTa

50 [TpomBITIIIEHHOE MTOTydeHUE a30THON KHCIOTHI

51 HuTtpaTsl 1 HUTpUTHL. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolleil cpeibl 1
COEZIMHEHUSIMH a30Ta

52 docdop, amorpornHbie Moaudukamuu Gochopa 1

53 Oxcunsr hocdopa (I, V) u pochopras kuciora

54 VYraepon, ero asIoTpONHbIE MOAU(UKALIMU U CBOWCTBA

55 Oxcupl yriaepoaa, ux Gpu3mdeckue 1 XMMUIEeCKHe CBOMCTBA. 1
DKoJoruyYecKre MpoodIIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

56 ITpaktuyeckue pabotsl Ne 6 o reme "Ilomyuyenue okcuaa yriaepona (1V) u 1

M3y4YEHUE ero cBOMCTB"




57

YrospHasg KUCIIOTa U €€ COJIU

HepBOHa‘IaIIBHLIe IIOHSATHS 00 OpraHN4Y€CKUX BEIICCTBAX KAK O COCAUHCHUAX

58
yriaepoaa

59 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOOB U UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH

60 [TonsITHE O OMONOTHYECKU BaXKHBIX OPTaHUYECKUX BEUIECTBAX — KUPAX,
Oenkax M yrieBoaax

61 Kpemnuuii, ero ¢pusznueckre 1 XMMHUIECKHE CBOMCTBA

62 Oxcup kpemuust (1V), kpeMHueBast KUCI0Ta, CUIIMKATHI

63 bop. bopnas kucnora

64 [IpakTuueckas pabora No7. Pemienue 3KkcriepuMeHTaIbHBIX 3a/1a4 110 TeEME
«Baxxneie HeMeTaIbl U UX COSTUHEHUS»

65 KonTponbnast padorta Ne 3 o reme «BakHelie HeMeTalibl U UX
COCITMHEHUS.

66 OO11as xapakTepuCcTUKa XUMUYECKIX DJIIEMEHTOB — METaJUIOB Ha
ocHoBaHnH ux nojoxenus B IICXD JI.U. Menneneena

67 Mertannsl A- u b-rpynn

68 Mertamnueckas CBsi3b U METAJUIMYECKAs! KPUCTAJUIMYECKAsl PEIIETKA.
3aBUCUMOCTh (DU3UYECKUX CBOMCTB METAJUIOB OT CTPOEHHUS KPUCTAJIIIOB

69 OO01re XMMUYECKHE CBOMCTBA METAJLIIOB

70 O61ue cnocoObl MOTy4YeHHs] METauI0B, MeTauryprusi. CriiaBsl

71 DJEeKTPOJIN3 PacIIaBOB U PACTBOPOB COJIEH KaK OJMH U3 CIIOCOO0B
MOJIy4EHUsI METAIIJIOB

72 [ToHsATHE O KOPPO3UU METAIIIOB

73 Brruncnenus coctaBa cMeceid ¢ UCTIOIb30BaHUEM PELICHUS CHCTEM
YpaBHEHUI

74 Mertamnsl A-rpymi. [enounsie MeTamibl




75 Haxoxnenue B npupone. CBOMCTBA IMIETOUYHBIX METAJIJIOB 1
76 OKcubl ¥ THAPOKCUIBI HATPHUS U KU 1
77 [llenouyHo3eMenbHBIC METAIUIBI 1
78 Baxwnerime coeMHEHU KalblKs, CBOWCTBA, IPUMEHEHUE 1
79 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHECHHS 1
80 AmoMuHAN 1
81 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHAA ATFOMUHUS 1
82 [TpakTuyeckas pabora Ne 8 amdoTepHbIe CBOWCTBA COSAMHEHUH aTFOMHHUS 1
83 OO6mas xapakTepucTuka MeTauioB b-rpymm (moO0YHbIX MOATPYIII) 1
84 [TepBoHaYaNIbHBIC IPEACTABICHUS O KOMITJICKCHBIX COSAMHCHHSIX 1
85 Huak 1
86 AMoTepHBIC CBOICTBA OKCHJIA U THUIPOKCHIA IIMHKA 1
87 XKeneso 1
88 Oxcuppl, ruapokcusl u conu xenesa (1) u xenesa (111) 1
89 UYyryH u cTanbp — CIUIaBbI JKene3a 1
90 [TpakTrueckas padota Ne 9. Perienue sxcriepuMeHTaIbHBIX 3a/1a4 110 TEME 1
«BakHel11e MeTaIbl U UX COSTUHEHHS
91 Pa3nuuHbIe TUIIBI BBIYMCIIEHUH 10 YPABHEHUSM XUMUYECKHUX PEAKIIUN 1
92 KonTponbnas padota Ne 4 mo teme «BakHeliue MeTamibl U UX 1
COETUHEHUS
93 Hosele maTepuainbl 1 TexHonoruu. I IpuHIMIBL «3€1E€HON XUMUM 1
94 XuMus U 310pOBbE
95 DKosorndeckue mpoOIIeMbl, CBI3aHHBIE C COSTUHEHUSMH YIIIepo/ia, a30Ta, 1
CepbI, TSHKENBIX METAILTOB.PONTb XMMHHU B PEIIEHUH SKOJIOTHIECKUX MTPOOIIeM
96 [Tepuonnueckuii 3akoH u [lepronnueckas cUCTEMa XUMHUYECKHUX SJIEMEHTOB 1

B CBECTC TCOPUHU CTPOCHUA aTOMaA




97 3aKOHOMepiIOCTH B U3MCHEHUU CBOWCTB XMMHYECKUX DJIEMEHTOB U UX 1
COEIMHEHMI B MepHoaxX U IpyImax

98 Crpoenue BuemeCTBa B TBEP/IOM, JKHUJKOM M ra3000pa3HOM COCTOSTHUU. Bupl 1
XUMHYECKOH CBSI3U

99 OKHCINTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH. DIECKTPOIIHU3. 1

100 [TpakTruyeckas padora Ne 10. Pemenne skcriepiMeHTaIBHBIX 337144 110 TEME 1
«XUMMHYECKHUE PEAKLIHMY

101 PesepBHbIil ypok 1

102 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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oOpa3oBaHuUs: METoaUYecKoe nmocooue s yuutens / H. A. 3arpanuynas; monu
pea. A. IO. Ilentuna. — M.: ®I'BHY «MHcTUTYT cTpareruu pa3BUTUS
obpazoBanus PAOy, 2022

2. CuctemMa OIIEHKH JOCTI)KCHHM IUJIAHUPYEMBIX TMPEAMETHBIX pe3yIbTaToOB
OCBOCHHSI y4eOHOTO MnpeaMera «XHUMHsD: METOJMYECKHE pEeKOMEeHAaluu /
[A.A. Kaepuna, M. I'. CrHacruna). — M.: ®I'BHY «MHCTHTYT CTpaTerun
pazButus oOpazoBanus», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Yuu.py: https://uchi.ru
2. Poccuiickas snekTponHas mikosna: https://resh.edu.ru
3. bubmoteka [{OK: https://lesson.edu.ru/catalog
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