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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHUK OCHOBHOTO 00miero ooOpaszoBaHus (yriayOnEHHBIM
YPOBEHb) COCTaBJI€HA HA OCHOBE TPEOOBAaHUM K pe3yJIbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC 00O, ¢ yuetom denepanbHoil paboyeit mporpaMMbl BOCITUTaHUS.

[Iporpamma mo XuMuM pa3zpaboTaHa C LEIbI0 OKA3aHHUS METOAUYECKOM
MOMOIIHM YYUTENIO B CO3/IaHUU pabouell mMporpaMMBbl 10 y4eOHOMY MPEIMETY.

[Iporpamma 1o xuMuu Ha€T MPECTABICHUE O MENsAX, OOIeH cTpaTeruu
oOydeHMs, BOCIHMTAHMS M Pa3BUTUS OOyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
MpeMETa, ONpenessieT 00s13aTeNbHOE MPEIMETHOE COJIEP)KAHKE, €T0 CTPYKTYPY IO
pazmenaMm M Te€MaM, pacOpeleleHue IO  KjaccaM, pPEKOMEHIyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUSI XUMHH C YYE€TOM MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocobeHHocTe oOywaromuxcs. B mporpaMMe 1O XUMHUM — YUWUTBHIBAKOTCS
BO3MOXKHOCTH y4e€OHOTO TMpeaAMeTa B peanu3alud TpeOOBaHUHN K TUTAHHPYEMBIM
JUYHOCTHBIM, METANpeJIMETHHIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHpPOBAaHUHM OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABATEIBHOU  JI€ATEIHLHOCTH
00yy4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusl.

W3yyenne XuMUM Ha ypOBHE OCHOBHOrO 00miero oOpa3oBaHus
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO /I BHIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUSI UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH U
MHTEpPECOB OOydYarouuxcsi, Ha MPOJOJKEHHE OOyYeHHs Ha YPOBHE CPEIHEro
o0Ormiero oOpazoBaHus.

3HaHWE XHUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MnpeACcTaBIeHU O MaTepuaIbHOM €JIMHCTBE MUPA, BAXKHYIO
POJIb UTparoT GOPMHUPYEMbIC XUMHEH TIPEACTABICHHUS O TIPEBPAIICHHUSIX YHEPTUU U
BCIIECTB B TPHUPOAC, O MYTAX PEIICHHs TI00ATBHBIX MPOOJIEM YCTOHYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, DJHEPreTUYECKOM, IPOAOBOIBCTBEHHOU
npo6ieM, MpoOIeMbl IKOJIOTUYECKON O€30IaCHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CHOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHpOBaHUA  KyJbTYphl  JIUYHOCTH  OOydYalOIIMXCA, UX  O0O0med
(GyHKIHOHATBHOM TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEH
OoOy4Jarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JIEeATEeIbHOCTH,
HKCIIEPUMEHTAJLHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(YECCHOHATBLHOMN NeITebHOCTH;



3HAKOMHUT €O CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
NPEJICTaBJICHUNA O €AMHCTBE MPUPOJIBI U YEJIOBEKA, SBIIAETCS KIIFOUEBBIM HTAllOM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTU O0YYarOITUXCS;

croco0CcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K E€CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
oOpa3zoBaHre 00yYarOITUXCS.

JlanHble HampaBiieHUsT B OOyYE€HUHM XUMHUHU OOECIEeUMBAIOTCS CHEUU(UKOM
COJIEp>KaHMsI TPEAMETA, KOTOPBIA SIBISETCA TIEAAaroruyeckd aJanTHUPOBAHHBIM
OTpaXEHUEM OTIPEJICTICHHOTO Tara Pa3BUTHS XUMHH.

VYriy6néHHbIN Kype XMMUU OCHOBHOTO 00IIIEro 00pa3oBaHMsl OPUEHTUPOBAH
Ha OCBOEHHE OOYYaIOITUMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHITHUN XUMHUH, OCHOB
HEOPraHUYECKOM XMMUHU, OCHOBOIOJATAlOUX MPEICTABICHUN OOIIEed XUMUU U
OTJIETIbHBIX 3HAYNMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MpPOrpaMMbl MO XMMUU Cc(POopMUpOBaHa Ha OCHOBE
CHUCTEMHOTro moaxoja k e€ m3ydeHuto. Coaep:kaHue CKJIAJbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIIECTBE M CUCTEMBI TTOHATHI O XUMHUYIECKOM
peaknuu. O0Ge ATH CUCTEMBI OPTaHU30BAHBI MO MPHUHIUIY IOCIEIOBATEIHLHOTO
pPa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTABICHUIN pa3HOTO YPOBHSI:

aTOMHO-MOJICKYJISIPHOM TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnonnueckoro 3akona J[.11. MeHieneeBa kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3U;

NpeICTaBICHUN 00 AJIEKTPOIUTUYECKOMN AUCCOIMALIUU BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETHKE ¥ TEPMOJUHAMUKE.

B ocHOBy TeopeTHyecKHX 3HAHUN MOJOXKEHBI AMIUPUUYECKU TMOTYyUYCHHBIC
¢bakTtel. TeopeTndyeckre 3HAHUS Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO YPOBHS
K JpyromMy u 00€CleurMBalOT O0O0y4aromuMcs BO3MOXXHOCTb OOBSICHATH H
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OO0JACTH MPAKTUUYECKOTO IPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue coaepaHUs MPOTPAaMMBI 1O  XHMHH  TPOUCXOJIUT €
UCIIOJIb30BAaHMEM 3HAHUW M3 paHee M3YYCHHbIX YYEOHBIX IPEIMETOB:
OKpYy>XKarouud Mup, Ouosorus, (u3vka, MaTremMaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHusi MO XUMUHU (yrayOnEHHBIM
YpOBEHb) OpPUEHTUpPOBAHA Ha COXpaHEHHE (PYHIAMEHTaJbLHOTO XapakTepa
oOpaszoBaHus, cnenuPuku ydyeOHOro mpeaMeTa U OOeCleYeHUe YCIHEIIHOTO
oOyyeHHs Ha CIENyIIlleM YypoBHE oOpa3oBaHusi. B mporpamme 1Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTUYECKash HAMPaBICHHOCTh OOyUYEHHUS XUMUH,
muddepenimanuss  00yueHus,  BKIIOYArOmas  NOPOPUIbHYIO  MOJATOTOBKY



oOydarolmuxcss M TOCIEAYIOLIee CaMOOIpeaesieHHe B BbIOOpE HampaBiICHUS
o0yueHus B IpOoPUIBHBIX KiIaccax.

VYrinyOonéHHoe U3yyeHHWE XMMHUHU  CIOCOOCTBYET  peajv3aluu  3aj1ad
po(ecCUOHaIBbHON OPUEHTALlMU U HAIIPaBJI€HO Ha MPEAOCTaBIEHUE BO3MOKHOCTH
KOKJIOMY OOyYaromeMycsi TPOSBUTh CBOM HHTEIUICKTyalbHbIE W TBOPUYECKHE
CIOCOOHOCTH TpPH HU3YYEHUH Y4YeOHOro TmpeaMera, HEeoO0XOoauMble IS
MIPOIOIKEHUS 00pa30BaHUs U JaIbHEHIIEH TPYI0BOU IEATEIBHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIM ypOBEHb) MpEJHA3HAYEHA IS
WCIIOJIb30BaHUSI B 00pA30BATENbHBIX OPTraHU3AIUAX, PEATU3YIONIUX MPOTPAMMBbI
muddeperimpoBaHHoro (yriay06jaéHHOro, NpOoQMIBHOTO) H3YYEeHHS OTACIBHBIX
y4eOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOI'O 00IIEr0 00pa30BaHUsl.

OOpa3oBaTenbHble PYHKIUU XUMHUHU, U3YYaE€MOl Ha yriyOJEHHOM YpOBHE,
peanu3yroTcs B mporiecce GopMUpOBaHUS 3HAHUN OCHOB XMMHYECKOW HAYKH Kak
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, 00JIACTU MPAKTUYECKON NeATeIbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya ydeOHOro
MpeaMeTa COCTOUT B (DPOPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEUIIINX
(hakToOB, MOHATUHN, 3aKOHOB U TEOPETHUECKUX MOJOKEHUHN, JOCTYTHBIX 0000IICHHI
MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B MPUOOIICHUH K HAYYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHHM BEIIECTB W XUMHUYECKHUX PEaKIui,
(hopMUPOBAHUU U PA3BUTUM MO3HABATEIbHBIX YMEHUN U CIIOCOOOB JEATEIbHOCTU
U UX TMPUMEHEHWU B Yy4eOHO-TIO3HABATEIHHOM U Yy4EOHO-HCCIIENOBATEIHCKOM
JeSITENbHOCTH, OCBOEHUU MpaBHil 0€30MacHOro OOpalleHHs C BEIIeCTBAMHU B
MOBCEIHEBHOM KU3HU.

[enu u3ydeHus: XUMUK OTPAXKAIOT HAMPABIEHHOCTh OOYUYEHUs Ha Pa3BUTHUE U
caMOpa3BUTHE JIMYHOCTH, OPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEeH KyIbTYpPHI.

N3yuenue XMMUM HAMPaBIIEHO HA TOCTUKEHUE CIETYIONTUX LIeTeH:

dbopMHpOBaHWE MHTEIUIEKTyaJbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PELIEHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

dbopMHpOBaHHE  CHUCTEMbl  XMMHYECKHMX 3HAHMM KAk  KOMIIOHEHTa
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUpA, KAaK OCHOBBI JJISI TOHUMAHUSI XUMUYECKOM
CTOPOHBI SIBJICHUI OKPY>KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

MPUOOIIEHNE OOyYaroIIuXCcsl K CaMOCTOSITEILHOM TI03HABATCIBHON W
UCCJIEIOBATEICKONM  JIEATETbHOCTH, K  HAy4YHbIM  METOJaM  IIO3HaHWS,
dhopMupoBaHUE MOTUBAIIUU U PA3BUTHE CTIOCOOHOCTEN K U3YUCHUIO XUMUHU;

dbopmupoBanue  00me  QyHKIMOHATBHOW W  €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSCHATH W OIICHUBATh SIBICHUS
OKPYKAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH



XUMHUH, TPUMEHSTh HMX MPH PEUIeHWHW NPoOJeM B TIOBCETHEBHOW >KU3HU H
TPYZIOBOH ESTEIbHOCTH;

pa3BuTHEe y OOy4YalOIIMXCS HHTEpeca K U3YYEHUI0 XUMUU MU cdepam
NEATEbHOCTH, CBSI3aHHBIM C XUMHEW, MOTHBAIUMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIS U HANIPABICHHOCTH JAIBHEUIIIET0 00yUeHNS;

OCO3HAHHME IEHHOCTH XUMUYECKUX 3HAHUU B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI 3KOJOTMYECKOW KYJIbTYpbl, HEIPUATHE IAEUCTBUN, NPUHOCALIUX BpEX
OKPYXaIOUIEN CpeJie U 3JOPOBBIO JIOIEH;

mpruoOpeTeHNEe O0YUYaAIOMUMHUCS OMBbITA CAMOIO3HAHUS, KIFOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIIHM ), HEOOXOAMMBIX JJIsl Pa3IMYHbBIX BUIOB JI€ATEILHOCTH.

Ha yriny6nénnoe uzydeHue yuyeOHOTo npeaMera « XumMus» oroautcs mo 102
yaca B 8 U 9 kmaccax (3 waca B HENENI0), TO €CTh 2 Yaca B HEJENI0 3a CYET
00s3aTENIPHOW ~ YacCTH OO0Il 000 u 1 yac  3a  CYET
gactu OOIT OO0, popmupyemoit yyacTHUKaMH 0Opa30BaTEIbHBIX OTHOIICHH.
Bcero 204 yaca 3a aBa rojia 00yueHus.



COILEPKXAHUE OBYUYEHUA
8 KIIACC

IlepBoHavajibHbIEe XUMUYECKHE TOHATHUS

Xumusi — BakHasi 00JaCTh €CTECTBO3HAHUS W TPAKTUIECKOW NEATETLHOCTH
yenoBeka. [Ipeagmer xumun. Ponbs xumun B xu3HU 4denoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS W Pa3BUTHUSI XMMUU. XUMHUS B CUCTeME HayK. Tena u
BemiectBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperaTHbIC
cocTosiHUSL BemecTB. [IOHSATHE O TEOPETHYECKUX H HMIIMPHUYECKHX METOJax
[I03HAaHHUS B ECTECTBEHHBIX Haykax. lIpencraBieHuss 0 HaydyHOM IO3HAHWU Ha
AMITUPUYECKOM YpPOBHE: HAONIOJCHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJCIIUPOBAHUE,
BblunciicHUE. [IpencraBneHuss 0 HayYHOM MO3HAHUU HA TEOPETUYECKOM YpPOBHE:
Hay4JHbIe (aKThl, IPOOIeMa, THTIOTE3a, TEOPHS, 3aKOH.

SA3p1k XuMuH. VIcTOYHUKH XUMHYECKOH HH(pOpMaIuy.

[Tonsitue 0 mMeTonax paboThl C XMUMUYECKUMH BemlecTBamu. O0opyaoBaHUe
IIKOJBLHOM XHUMHYEeCKOM Jnaboparopuu. I[IpaBuna Oe3omacHOro oOpaiieHus c
BEI[ECTBAMH U JJaOOPATOPHBIM 000PYIO0BAaHUEM.

Yucteie BemecTtBa U cmecu. [IpupoaHbie cmecH: BO3AyX, MPUPOAHBINA Ta3,
He(Th, IPUPOIHBIE BOJIbI, TOPHBIE MOPOAbI U MUHEpabl. [IoHITHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsaX. CocoObl pazaenenus cmeceil. OuncTKa BEUIECTB.

BemecrBa u Xxumuyeckue peakuuh. ATOMBI U MOJEKYJIbl. XHUMHUYECKUE
snemMeHTbl. CUMBOJIBI XUMHUYECKHUX 3JEMEHTOB. [IpocThle U CIIOKHBIE BEIECTBA.
Merannel U HeMeTauibl. BemjectBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHHUS.

Xumuueckas ¢Gopmyna. BajleHTHOCTH aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OnpeaeeHne BaIECHTHOCTH 3JIEMEHTOB IO
dbopmysiaM OWHApPHBIX COCIWHEHMH U cocTaBlieHHe (opMyn OWHApPHBIX
COCMHEHUN TI0 BaJEHTHOCTH »JJeMEHTOB. (OTHOCUTEIbHAs AaTOMHAas Macca.
OTHOcCUTENbHAST MOJICKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue npocteiiiieid (opMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
AJIEMEHTOB.

KommuecTBo BemectBa. Moiib. Monsipaas macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IAWHUI] BemiecTBa. Pacdersl mo dopmynam
XUMHUYECKUX COeAMHEHUN. MoisipHasg Macca cMmecu BelecTB. MoJibHas 10
XUMHUYECKOT0 3JeMeHTa B coenuHeHuH. Haxoxpaenuwe mnpocreiieit QopmMyibl
BEIIECTBA MO MOJBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYeCKue U XUMUYECKUE ABJICHUS. XUMHUYECKasl PEaKUUs U €€ MPU3HAKHU.
VYcnoBus npoTekaHusi XUMUYECKUX peakuid. 3aKOH COXPAHEHUSI MacChl BEILIECTB.
AToMHO-MonekysipHass Teopus. KuszHp u pesrenbHocTh M.B. JloMoHOcCOBa.



XUMUYECKHE ypaBHEHHUS. TUIBI XUMHUECKUX PEAKIUN (COETUHEHHUS], Pa3I0KEHU,
3aMmeleHust, ooMeHa). Pacuersl Mo XUMUYECKUM YPaBHEHUSIM.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SBJICHUN. 3HAKOMCTBO C
XUMHUYECKON TOCYJOM, C MpaBWIaMH pabOThl B JIaDOpaTOpuu M NpHEMaMHu
oOpamenusi ¢ JjabopatopHbiM oOopynoBaHueM. I3ydyenwe wu ommcaHue
(¢u3HYecKMX CBOMCTB 00pa3lloOB HEOPraHWYECKUX BEIIECTB — METALIOB H
HeMmeTtayuioB. HaOmionenue ¢usmyeckux (TUlaBiIeHUWE BOCKa, TasHUE JIbJa,
pacTUpaHue caxapa B CTYINKE, KUIEHUE W KOHJIEHCAIUS BOJbI) U XUMHYECKUX
(ropeHue cBeuu, NPOKAIMBAHUE MEIHOMN MPOBOJIOKH, B3AMMOJECHCTBUE COMbl WIH
Mela C COJISTHOM KHUCIOTOM) siBieHuil. O3HakoMJeHHE C oOpa3liaMUd BEIeCTB
KoiaudyectBoM | monb. HaOmiogenue W onucaHue NPU3HAKOB IPOTEKAHUS
XUMUYECKUX peakiuil (paslioxKeHUe caxapa, B3auMOJEHCTBUE CEPHOU KUCIOTHI C
XJIOpUAOM Oapusi, MONXydeHue u pasznoxeHue ruapokcuna wmeau (1) mpum
HarpeBaHWM, B3auMojielicTBHe xkene3a ¢ pacTtBopoM conu meau (II). M3yuenue
Ccroco0OB  paszielieHuss cMmeceil (C MOMOUIbI0 MarHuTa, (UIBTPOBAHHUE,
BbITIApUBaHUE, TUCTUILISALIUS, XpoMaTorpadus), MPOBEICHUE OUUCTKUA MOBAPEHHOMN
conu. HabmroneHne u ommMcaHure OMBITOB, WLTIOCTPUPYIOMINX 3aKOH COXPaHCHUS
MaccChl.

Baxueime npeacTaBuTe M HEOPraHUYeCKMX BeleCTB

[IpencraBnenuss o razax. Bo3gyx — cmech rasoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Momnspuabiii  00bEM Ta30B. OTHOCUTENbHAs TUIOTHOCTH Ta30B.
Onpenenenne OTHOCUTEILHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBA 10
M3BECTHOM OTHOCHUTENBHON MIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMUYECKUX PEAKIUIX.

Kucnopon — snemMeHT M mpocroe BemecTBo. HaxoxkaeHune kuciaopona B
npupoje, GU3nYecKkue U XMMUYECKUE CBOMCTBA (PEeaKIuu TOPEHUS U OKUCIICHUS).
IIponecchl okucneHus B xuBoil mpupoge. Oxcunbl. IIpuMeHeHue kucimopona.
CriocoObl MoTy4YeHus: KUCIOopo/ia B 1a00paTopuu U NpomeliieHHOCTH. [loHsTHE O
karanu3arope. KpyroBopor kucimopoga B mpupone. O30H — auIOTpOIHAS
Monudukanus kuciaopona. (O30HOBBIM CJOW, €ro 3HA4YeHHE I IKUBBIX
OpraHu3MoB. Pazpyiienre 030HOBOTO CJ0s1.

TeroBoil 3(p(EeKT XUMHUYECKOM pPEaKUuU, TEPMOXUMHUYECKUE YpaBHEHHMS,
9K30- M JHJIOTEpMHUYECKUE peakuuu. TormBo. Mcrnonp30BaHue yris U1 METaHa B
KauyecTBEe TOIUINBA. 3arpsa3HeHue Bo3ayxa. [lonstue o mapHukoBoM s dexre.

Bomopon — »nemeHT u 1mpoctoe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupoae, (U3MYECKUE M XUMHUYECKHME CBOMCTBA, MPUMEHEHUE, CIOCOObI
nonydeHusd. [lonsitue o kucinorax u coysix. Mcronp3oBanne BOgOpOIa B KA4E€CTBE
TOIJIUBA.



Bonma. ®usnueckue coicTtBa BoAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBIIIEHHBIE PacTBOPBbl. PacTBOPMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUSIONIME HAa PACTBOPUMOCTH TBEPJBIX U Ta3000pa3HBIX BEIIECTB.
CnocoObl BbIpaKeHUs KOHIIEHTPALMK PAacCTBOPOB: MAacCOBas J0Js paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. Poiib pacTBOPOB B HPUPOAE U B KU3HU
YEJI0BEKa.

Xumnueckue cBoiictBa Boabl. llomsgtne 00 ocHoBaHusgx. Illonarue 00
nHAuKaropax. KpyroBopor BoOApl B OpUpOAE. 3arpsA3HEHUE NPUPOAHBIX BOI.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuabl. Kinaccudukanus
OKCUJOB:  cosieoOpa3ytoniue  (OCHOBHbIE,  KHUCJIOTHbIE, aMdoTepHble) W
HecoseoOpasyronme. MexayHapojaHas HOMEHKJIATypa OKCUIIOB. TpuBHAIbHbBIE
Ha3BaHUsA OKCUAOB. OU3NUECKHE U XAPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCUJIOB
(B3aUMOJIEHCTBUE C BOJIOM, C KUCIOTAMHU U OCHOBAHUSIMH, C IPYTUMU OKCUIAMHU).
[Toyuenue okCUI0B.

[TonsiTie 0 rUapOKCUAAX — OCHOBAHUSX M KUCIOPOJACOAEPKAIIUX KHCIOTaX.
Kucnotel. Knaccudukamus kucnor. MexayHapogHass HOMEHKJIaTypa U
TPUBHAJIbHBIE HA3BaHUS KHUCJIOT. PU3MYECKUE U XMMHUYECKHE CBOWMCTBA KHCIIOT
(B3auMoeCTBHE ¢ METAJlJIaMU, C OKCHUJaMU METaJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan aktuBHoctn MetaiuioB H.H. bekeroma. Ilonmyuenme xucnor. Kucnorsl B
MPUPOAE, TPUMEHEHHUE BAKHENUIIINX KUCIIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMI: MIEIOYH U HEPACTBOPUMBIE
OCHOBaHUA. MexIyHapoIHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illemoun, ux cBoiicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMHU,
KUCJIOTaMH U COJISIMH) M cIOcOObI moiydeHusi. HepacTBopuMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHUE C KUCIOTAMHU) U CIIOCOOBI MOTyueHus. AMGOTEPHOCTb.
[lonsitue 00 amdoTepHbIX THUAPOKCHUIAX (HAa TPUMEpPE THAPOKCUIOB IIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJIEUCTBUE C KUCJIOTAMH U IET0YAMHU)
U MIOJIyYEHUE.

Comu  (cpemHue, KuUCIble, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coyied. TpuBUalibHbIE Ha3BaHUA cojien. @Dusnueckue U
XapaKTEPHbIE XHMHUYECKUE CBOWCTBA Ha mpuUMepe cpeaHux codei. [lomydenue
COJIEH.

I'eneTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHU.

DKCIIEPUMEHTAIBLHOE U3YYEHNE BELIECTB U SABJICHUM:

KOJINYECTBEHHOE OMPEIECICHHUE COACPKAHUS KHUCIOPOJa B BO3/IYXE;

MoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBONCTB KUCIOPOa;

HAOJIIOICHUE B3aUMOJICMCTBUSI BEIIECTB C KHUCJIOPOJOM M YCIIOBHM
BO3HUKHOBEHUS U IPEKPAILCHUS TOPEHUS;



O3HAKOMJIEHHE C 00pa3liaMy OKCHIOB U ONKMCAHUE UX CBOICTB;

MoJly4eHHe, COOMpaHue, pacro3HaBaHWE M HU3Y4YEHHE CBOWCTB BOAOPOJIA
(ropenue);

B3auMO/ielicTBUE Bojopoaa ¢ okcusioM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTEW  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIENM PACTBOPEHHOTO
BEILIECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OIPEACICHHONM MOJIIPHOW KOHLEHTpALUEn
PacTBOPEHHOIO BEUIECTBA;

B3aMMO/ICHCTBUE BOJIbI C METAJUIaMH (HATPUEM U KaJIbIIEM);

ONPENEIIEHNE PACTBOPOB KUCJIOT U IIEJIOYEHN C IOMOIIBI NHINKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0oB HEOPTAHUYECKUX BEIECTB PA3INYHBIX KJIACCOB;

u3ydyeHue BzaumozeiicTBust okcuaa menu (I1) ¢ pacTBopoM cepHOM KUCIOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIMA HEUTPaAJIN3aLNH;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METaua
JIPYTUM U3 PacTBOPA COJIU;

B3aUMOJIEHCTBHUE THIPOKCH/IA LIMHKA C PACTBOPAMH KUCIIOT U IIEJI0YEH;

pelIeHne DJKCIIEPUMEHTANbHBIX 3a7ad 1m0 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COEAUHEHUID.

Ilepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jemeHnTOoB /I. U. MenaesieeBa

CrpoeHne aToMOB. XuMHuecKasi CBI3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIC
peaKiuu.

[lepBble TOMBITKH KIACCU(UKAIIUU XUMUYECKUX dieMeHToB. [lonHsTHe o
rpynmnax (CeMencTBax) CXOJHBIX JJIEMEHTOB: MICIIOYHBIX U IIETOYHO3EMENbHBIX
MeTajulax, TajJloreHaX, MHEPTHBhIX (0JaropoJHbIX) ra3ax. DJIEMEHTbI, KOTOpbIe
00pa3zyroT aMOoTepHbIE OKCHUJIbI U TUIAPOKCHUJIBI.

ITepuoanueckuit 3aKOH. OTtkpbITHE [Tepunonnueckoro 3aKOHa.
Ilepuonnueckas cucrema xumuuyeckux dnemeHtoB J[. M. Menneneesa.
Kopotkonepuoanas u jnuHHONEpuoaHass ¢Gopmbl Tabnuibl «llepuonnueckas
cuctema xuMmuueckux annemeHToB [I. . MengaeneeBa». Ilepuoasl u rpynmsl (A- u
Bb-rpynmsr).

Crpoenne aromoB. CoctaB aToOMHbIX snaep. M3otombl. PannoakTUBHOCTH.
DOneKTpoHbl. DJIEKTPOHHAs OpOUTanb. DHEPreTUHYecKue YPOBHU U MOAYPOBHU
atoma: s-, p-, d-opOutanu. OnEKTpOHHbIE KOHPUTYpallMM U SJIEKTPOHHO-
rpadudeckue Gopmyasl aToMOB. (DU3NYECKHA CMBICT TOPSIKOBOIO HOMEpA,
HOMEpa MepHojia U rpyibl djaemMenTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xumuueckux 35meMeHToB [lepuoanueckon cucremsl 1. 1. Menneneena:



pacnpenesnieHue 3JEKTPOHOB IO JHEPIETUYECKUM YPOBHSM, IOAYPOBHSAM U
opbutansm. Guznveckuit cmpici [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajndyca aTOMOB XHWMHWYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpynmaM U MEPUOTAM.
N3MeHeHne KUCIIOTHO-OCHOBHBIX CBOWCTB COCMHEHUN XUMHUYECKUX JJIEMEHTOB B
nepuoJax W rpynmax. XapakKTepUCTUKA XHMHYECKOIO JJEMEHTa IO €ro
noJjioxkeHuro B Ilepuoanueckou cucreme /1. . Meneneesa.

3nayenue [lepunoamueckoro 3axoHa u [leprnoanyeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUsA Hayku W npaktuku. [[. WM. MenneneeB — ydeHbId u
IpaKIaHUH.

DIIEKTPOOTPULATEIIBPHOCTh XHUMHUYECKUX DJIEMEHTOB. XHMHYECKasi CBSA3b.
Bunael XMMHYECKOM CBA3W: KOBAJEHTHAs TOJISIPHAA CBS3b, KOBAJICHTHAA
HETOJsIpHAsA CBSI3b, MOHHAsI CBs3b. MexXxaHU3Mbl OOpa30BaHUS KOBAJIEHTHOU U
MOHHOW CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (popmyibl BemecTB. KaTuoHbl u
AHUOHBI.

Kpucrainuueckue u amopdHble BemiecTBa. THUIMbl KPUCTALITUYECKHUX
pELIEeTOK: HOHHAsS, aTOMHAs1, MOJICKYJISIPHASL U UX XapPaKTEPUCTUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEeHE OKUCIEHUS aTOMOB B
OMHApPHBIX  COCJAMHEHUSX. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
IIpoueccel OkucCIIeHUST W BOCCTAHOBIEHUS. OKHUCIUTEIH W BOCCTAHOBUTEIIH.
CocrapiieHue ypaBHEHH TPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM 1
paccTaHOBKa B HUX KOA(G(UIIMEHTOB METOJOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAILHOE U3YYEHNE BELIECTB U SABJICHUM:

03HaKOMJIEHUE ¢ 00pa3laMi METAJJIOB U HEMETAJLIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJEKYJ MOpPU IOMOIIH PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (hopMyII;

MIPOBEJICHUE  OMBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPBl  OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX peakiuil (rOpeHne, peakiuu pa3ioKeHUs, COSTUHEHHUS).

MesknpeaMeTHbIe CBI3H

Peanuzanus MeXnpeIMETHBIX CBSI3€d MpPU U3YUYEHHH XUMHH B 8 Kilacce
OCYILIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYyUHbBIX
MOHSTUH, TaK Y MOHITUN, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAayKaXx.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBIIEHUE (MIPOIIECC), HAYUHBIN (aKT,
TUMNoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaOJII0/IeHKEe, SKCIIEPUMEHT, MOJISTTUPOBAHKE, U3MEPEHNE, MOJIEIb.

®dusnka: SBICHUS MNPUPOAbI, (PU3NUECKUE SBIEHHUS, BEIECTBO, TEIO,
¢u3nyuecknue BEIWYMHBI, CJAWHHIBI H3MEpeHHs, O00BbEM, Macca, arperaTHbIe
COCTOSIHUE BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOEHHE Ta30B, KHUAKOCTEH U TBEPHAbIX (KPUCTAILIMUECKUX) TeJl, DIEKTPUUECKHI
3apsizi, KOJIUYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHA BEIIECTB.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIAeMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.

TexHonorus: TexHocdepa, MPOU3BOJCTBO, XUMUYECKUE TEXHOJIOTUH, CHIPBE,
KOHCTPYKIIMOHHBIE MaTepPHAIIBI.

9 KUIACC

BemecTBo U XMMHYECKasl peaKUMs

[ToBTOpeHne u yriyOieHHe 3HaHUI OCHOBHBIX pPa3elioB Kypca § Kiacca.
Crpoenune aromoB. CBoilCTBA aTOMOB  XUMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIE XapaKTepUCTUKU (paguyc,
AIEKTPOOTPULIATEIILHOCTD, JHEPIus MOHU3AIIHH). IlocnenoBaTenbHOCTD
3aMoOJHEHUS] DJIEKTPOHHBIX OpOMTaNe aTOMOB MallbiX MepuosioB. OcoOEHHOCTH
3aMOJHEHUsI  JJEKTPOHHBIX  OpOMTaned  aroMoOB  OONBIIMX  MEPHOJIOB.
Ileprognyeckass cucremMa XMMHYECKHMX JJIEMEHTOB B CBETE MPEACTABICHUM O
ctpoeHnn aroma. CTeneHb OKUCIEHUS M BaJlEeHTHOCTb. IIpeacraBienue o
NEPUOANYECKOMN 3aBUCHMOCTH CBONCTB XUMHYECKUX AIIEMEHTOB
(3MEeKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUJIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KHUIKOM M Ta3000pa3HOM
COCTOSIHUU. BuIbI XMMHMYECKOW CBSI3U: HWOHHAs, KOBAJCHTHAs (HEMOJspHas,
MOJIIpHAsA); OOMEHHBII W JIOHOPHO-aKUENTOPHBIA MEXaHW3M O00pa30BaHUs
KOBAJICHTHOM CBSI3H.

MeXMONEKyIIpHbIE B3aUMOJEHCTBUS (BOJOpPOJHAs CBSI3b, CUJIbI BaH-nep-
Baanbca). Tunbsl KpUCTAITUYECKUX PEUIETOK — aTOMHAsl, MOHHAs, METAJJIMYecKasl,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEMIETKU U BUAA XUMHUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUA  XMUMHUYECKHX  pPEaKIUu.
Knaccudukanus XuMUYECKUX peakui MO pa3IMyHbIM MpU3HAKaM (10 YUCTY U
COCTaBY YYACTBYIOIIMX B PEAKUMU BELIECTB, NO TemIoBoMy 3h(deKTy, o
M3MEHEHHUIO CTETEeHEH OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTaJau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIInX BEIECTB).

DNEeMEHThl XMMHYECKOM TEPMOJAMHAMUKH. OHEpPreTMKa XHUMHUYECKHUX
peakiuit. TemnoBol 3¢h(PexkT XUMUYECKOW peakiuu. DK30- U IHAOTEPMUUYECKUE
peakluuy, TEPMOXHMHMUYECKHE YpaBHEHHs. 3akoH I'ecca W ero cieacTBus.
Brluncnenust o TepMOXUMHUYECKUM YPaBHEHHSIM.



[loHaTHE O CKOPOCTM XHMHUYECKOW PEAKIHUHU. 3aKOH JEUCTBYIOLIMX Macc.
@aKTOphl, BAUSIOIMINE HA CKOPOCTh XMMHUUYECKON peakluu. DHEPrus aKTUBALUU.
[Tonsitue o karanuze. epmentsl. UHrHOUTOPHI.

[TonsiTHe 006 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsrue o
XMMUYECKOM paBHOBecuu, npuHuun Jle Illarense. YcnoBus CcMeEmIEHHS
XUMUYECKOro paBHOBecHs. DakTophl, BIUSIOIIME HA COCTOSTHUE XUMHUYECKOTO
paBHOBecusi.  [IporHo3mpoBaHve  BO3MOXKHOCTH  IPOTEKAHUS ~ XUMHYECKHX
MPEBpAIEHUA B PA3IMUHBIX YCIOBHUSIX HA OCHOBE MPEJICTABICHUN 00 M3YUEHHBIX
AJIEMEHTaX XUMUYECKOW KUHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKkiuu. OkucnIuTenbHO-
BOCCTAHOBHUTEIBHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCHUMOCTh OT CTENEHU
OKHCJICHUA. BaXHble OKHCIMTENM UM BOCCTaHOBUTENU. llepmaHraHat kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHUN OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peakinii ¢ UCIIOIB30BAHUEM METO/A dJIEKTPOHHOTO OaaHca.

DIIEKTPOIUTHYECKAs JUCCOLMAlUsl. XHUMHUYECKHUE pEaKIMu B pPacTBOpaXx.
Teopuss snexTpoauTuyeckoil  auccounanuu. PactBopeHue kak — (pU3MKO-
xumMuueckuil npouecc. [loHsTHe 0 ruApaTax U KpUCTaLIOruapaTax. DIEKTPOIUTHI
U HedNeKTponuThl. KaTMOHBI, aHMOHBL. MeEXaHW3M JUCCOLMAIMHU BEIIECTB C
pa3IMYHBIM BHJOM XUMHUUYECKOW CBsi3M. CuUiibHBIE U Cl1a0ble AJIEKTPOJIMTHI.
CreneHp auccounanyy, KOHCTaHTa Auccouuranuu. MMloHHOe Mmpowu3BeneHue BOJBI.
Bopopoaubiii  mokaszatenb. WMHAMKATOPHL. DJIEKTPOIUTUYECKAS AUCCOLMAIMS
KHUCJIOT, OCHOBAaHHUM U COJIEN.

Peakuun nonHoro oOMeHa. Y cioBusi IPOTEKaHUS peaKkIuii HOHHOTO OOMEeHa.
MonexkynspHsle, IOJHBIE U COKPAILICHHBIE HOHHBIE YpaBHEHUS peakuuid. CBoMCTBa
KHCIIOT, OCHOBAaHHWI W COJ€il B CBETE MPEJCTaBICHUN 00 AIEKTPOTUTHUECCKOM
mucconuanny. KauecTBeHHbIE peakliii Ha HOHBI.

I'mpponus comeil. oHHBIE ypaBHEHUS THAPOJIM3A COJIEH. XapaKkTep CPEAbI B
BOJHBIX PaCTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE H3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMJICHUE C
MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTauioB (rpadura U anmasa), CIOKHBIX BEIECTB (XJIOpUJIa HATPHS);

HCCIIEIOBAHHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOUW PEAKIIMU OT BO3AEHCTBUSA
paznTu4HBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOLIHE 00PATUMOCTh XUMUUYECKUX PEaKIIU;

HCCIIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIpoIEcCa AUCCOLUALNU
KHCJIOT, IIEeN0YeH U COJICH;

MIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHHS PEAKIUMA
MOHHOro 0OMeHa (00pa3oBaHue Oocajika, BbIJIEJICHUE Ta3a, 00pa3oBaHUE BObI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHJIOpaHKa U (eHoNI(pTaNIenHa) s
OMpENIENICHNS XapaKTepa Cpelibl B paCTBOpPax KUCIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE  OMNBITOB, WUIIOCTPUPYIOUIUX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHUS], COETUHEHU );

paclio3HaBaHWE HEOPraHWYECKUX BEIIECTB C IMOMOIIBI KadyeCTBEHHBIX
peaKkuii Ha UOHBI;

pelIeHne DKCHEPUMEHTAJBHBIX 3aa4y 1o TeMaMm: «OKUCIUTEIbHO-
BOCCTAaHOBHUTENBHBIE peakuum», «l'maponus coneny, «OneKkTpoauTuyeckas
JTUCCOLIMALINS.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mas xapakTepucTuka HeMmeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMUAYECKUX DJIEMEHTOB, NPOCTBIX BEIIECTB, AIOTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMETAUIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEIMHEHU HEMETAILIOB.

OO6mrast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne U (pu3nyecKkrue CBOMCTBA MPOCTBIX
BEIIECTB — TaJoreHoB. XHMHYECKHE CBOMCTBA HA MpHUMEpPE  XJopa
(B3auMOJEHCTBUE €  METaUlaMH, HEeMeTa/UlaMH,  BOJIOM,  IIeJI0YaMu).
Xnopoogmopon. ConsiHass  KUCIOTa, XUMHYECKHME CBOWCTBA, MOJy4YECHHUE,
npuMeHeHue. JlelicTBHEe XJopa W XJIOPOBOAOPOJA HA OpPraHu3M YEJIOBEKa.
Baxnenmme xjgopuapl W WX HaxoxaeHue B npupone. Ilonsthe o
KHCIIOPOJICOJEPKAIINX KUCTIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHBbIE CTENECHU
okucienus. CTpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U
cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMKM KUCIOPOAa U cepbl. XUMHUECKHUE CBOMCTBa
cepbl (B3aMMOJCHCTBHME C HEMETAJIaMH, METaJJIlaMH, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOAOpoA, CTpoeHue, ¢GU3HYECKHEe WU
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK IpPEICTAaBUTENN KHUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa M €€ COJIU.
Cepnast kucioTa, (QU3MYECKHME U XUMHUYECKHME CBOMcTBa (oOmue Kak
MpeACTaBUTeNd Kiacca KUCIoT U crneuuduueckue). Coiid CepHOM KHUCIOTHI.
XHUMHUECKHE PEAKIINH, JeKAIIUe B OCHOBE MPOMBILIIEHHOTO CIIOC00a MOIyYeHUs
CEpHOM KUCHOTHI. IIpencraBieHnss 0 XMMUYECKOM NPOU3BOACTBE U CBS3aHHBIX C
HuM npodeccusix. [Ipumenenue cepHoit KucioThl U cyibparoB. KauecTBeHHBIE
peakuuu Ha cyiabQuT-, cylb@ua- u cyinbdaT-aHuOHbl. HaxoxxneHue cepbl U ee
COCIMHEHNN B Tmpupoae. XHMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEW Cpebl
COETUHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3/yXa), CIIOCOOBI €ro
IPEAOTBPALLICHHUS.



OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTENIEHNU OKUCIICHUSI.

A3oT, pacnpocTpaHeHue B npupoje, GU3MYecKrue U XUMHUUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METaulaMH, BOAOPOJIOM, KuciopoaoM). KpyroBopor azora B
npupose. AMMHAK, €ro (U3MYECKHE ¢ XUMHYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOWMCTBAa BOJIHOTO pacTBOpa), MNPUMEHEHUE U TOJyYCHHE B
7a00paTopud U MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIN
MexaHu3M ero oOpaszoBaHus. Coid aMMOHHMS, UX (U3UYECKHE U XUMUUYECKHUE
CBOMCTBa (pa3lOKEHHME U B3aUMOJECHUCTBUE CO IIE€JIOYaMHU), IPUMEHEHHUE.
KauectBennas peakums Ha moHbl amMmoHusA. Oxcunel azorta (I, 1I, III, IV, V).
A3zotucras Kuciora. A30THas KUCIIOTa, €€ MOJIyYeHHe, PU3NYECKHe U XUMHYECKHUE
cBoMcTBa (0OIIME KAk TMPENCTaBUTENS Kjacca KHUCIOT U crenuduyueckue),
NpuMeHeHre. XUMHUYECKHE PEaKIUH, JIeKalllue B OCHOBE IOJYyYEHHUS a30THOMN
KUCIIOTHl B MPOMBINIIEHHOCTH. HuTpathl 1 HUTpUTHl. KauecTBeHHbIE peakinu Ha
HUTpaT- U HUTPUT-aHUOHBI. XUMHUECKOE 3arpsA3HEHHUE OKpYKAroUeh Cpelibl
COCIMHEHUAMM a30Ta (KUCIOTHBIE [OXKAW, 3arpsS3HEHHE BO31yXa, IOYBHI H
BOJIOEMOB).

®docdop, amwrorponHsie Moaubukanuu ¢ochopa (O0enpli W KpacHBIN
dbocdhop), puznueckne U XMMUYECKUE CBONCTBA (B3aUMOJICUCTBUE C METalIaMH,
KHUCJIOPOJIOM, TaJlor€HaMU1, KOHIIEHTPUPOBAHHBIMU a30THOM U CEpHON KUCIOTaMu).
Oxkcuaer dochopa (III, V), dochoprnas kucimora, PuznuecKkne U XHUMHUYCCKHE
cBoiicTBa, nonyuenue. KauecrBennas peakius Ha docdar-uonsl. [Ipeacrapnenus
o ragorernuaax gocdopa (111, V).

[lonsiTue O  MHHEpaJdbHBIX  yAOOpeHHsX. A30THblE, (OCPOpHEIE,
KOMITJIEKCHBIE yA0OpeHHs. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIoMeH Cpembl
coeIMHEHUAMHM a30Ta U docdopa.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYrnepon, amtorponnbie Moaudukanuu (rpadut, anmas, pysuiepeH, rpades,
HAHOTPYOKH), (¢uU3MUECKHMEe MW XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3aMOICICTBUE C METAJLIaMH, HEMETA/NIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoil kucinotamu). [lonsitue 06 ancopOunu. KpyroBopot yriiepoaa B NpHUpOJIE.
Oxcunpl yriaeposa, ux Gu3nuecKre U XUMHYECKHE CBOWCTBA, ACHCTBUE HA KUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYecKue mpobdiieMbl atMochepsl,
cBsi3aHHble ¢ okcunoM yriepoma (IV). VYrombHas kuciora u ee Coiu, HUX
(du3nyecKkre U XMMHUYECKHUE CBOWCTBA, MOJy4YeHUE W npumeHeHue. KapOoHaTsl,
rUApoKapOoHaTel, uX cBoWcTBa. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.



[lepBoHayasibHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriaepoja: yrieBoAopoibl (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH), 3TaHOJ, [JIHLEPHUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTIEBOAOPOJIOB (Yroiib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHl UX NEPEPAOOTKH, UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOrMYECKH BaXKHBIX OPraHMYECKUX BEIECTBaX — JKHUpax, Oenkax,
yIIEBOAAX — M MX POJIM B JKU3HMU 4YEIOBEKAa. EJIMHCTBO OpPraHHYECKHX H
HEOPTraHUYECKUX COECTMHEHUH.

KpeMHuii, ero ¢usmyeckue M XMUMHYECKHME CBOWCTBA (B3aMMOJEHCTBHE C
METaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIOr€HaMH), MOIYYEHUE U IPUMEHEHUE.
Ponpb kpemuus B npupoje u texuuke. Oxcua kpemuus (IV), kpemHueBast Kuciora,
CWIMKAThl: (DU3UYECKHME M XUMHUYECKHUE CBOMCTBA, MOJIyYEHHE W NMPUMEHEHHE B
ObITYy YW MNPOMBIIIIEHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

bop. Ocobennoctu ctpoenus aroma. O0mue npeactaBieHuss 0 GU3NUECKUX
Y XMMHUYECKUX CBOWCTBaX. bopHas kucnora.

OKCHEpUMEHTAIBHOE N3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHE C 00pa3liaMy IPUPOIHBIX XJIOPUIOB (IraJIOT€HUI0B);

MIPOBEJICHUE ONBITOB, OTPAXKAIOIIUX (U3UUYECKHME M XUMHUYECKHE CBOMCTBA
raJJoreHOB U UX COCJIUHCHUM;

W3YYECHUE CBOMCTB COJISTHOW KHUCJIOTHI;

IpPOBEJCHUE KAUECTBEHHBIX peaKlui Ha XJIOpUI-, OpOMUI- U MOIUI-UOHBI U
HaO0JII0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu cepbl U €€ TPUPOAHBIX COCTUHEHU;

HaOmoJleHue  mporecca  OOyrJuMBaHUS — caxapa  MOJ  JIEHCTBUEM
KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI;

M3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIOTHI;

MIPOBE/ICHHE KA4YE€CTBEHHBIX peakUuid Ha CylbPua-, CylbPuUT- U CyabQart-
MOHBI ¥ HaOJII0/IEHNE TPU3HAKOB UX POTEKAHUS;

O3HaKOMJIEHHE ¢ (QU3MYECKUMHM CBOiicTBaMHM a30Ta, ¢ochopa U UX
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX YAOOPEHMI];

MOJIy4eHue, coOMpaHue, paclio3HaBaHUE W HM3y4YEHHE CBOMCTB aMMUaKa,
W3yYECHHUE CBOMCTB COJIE aMMOHMS,

[IPOBEJICHNE KAYECTBEHHBIX PEAKUUN Ha MOH aMMOHMS, HUTPUT-, HUTPAT- U
(dbocdaT-uoHbI U U3YUYECHHE MPU3HAKOB UX MPOTEKAHUS;

M3Y4YEHHE B3aUMOJEHCTBHS KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEIBIO,
CBOMCTB (hoC(HOPHON KHCIIOTHI U €€ COJICH;



03HAKOMJICHUE C MOJCISAMH KPHUCTAIIMYSCKUX PEIIETOK ajlMasa, rpadura u
dymiepena, ¢ mpoIeccoM aacopOIMU PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTIA3a;

MoJIyuyeHHue, coOMpaHue, pacrno3HaBaHUE U U3YUYEHUE CBOMCTB YIJIEKHUCIIOIO
rasa;

IPOBEJCHNE KA4YEeCTBEHHBIX PEAKIMK Ha KapOOHAT- W CUJIMKAT-UOHBI U
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

M3YUYCHHE B3aUMHBIX MPEBpallleHU KapOOHATOB U THAPOKapOOHATOB;

O03HAKOMJICHHE C O0Opa3laM IPUPOJHBIX KapOOHATOB M CHJIMKATOB, C
NPOAYKIMEN CUIIMKATHOW MPOMBIIICHHOCTH;

pELIeHNE PKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelIlne HeMeTauIbl U UX
COCIUHCHUSY.

MeTa/iIbl 1 UX COEeAMHEHUS

O6mme cBoiictBa MetaoB. OOmas XapakTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHUHU UX MOJ0XeHUs B Ilepuoanueckoit cucreme
xumuyeckux 35eMeHToB 1. . Menneneesa u ctpoenus aromoB. Mertaiisl A- u b-
rpynn. CTpoeHue MNpPOCTBhIX BEIIECTB — METaUIOB. MeTtajuinueckas CBs3b U
MeTaJUTMYecKas KpUCTaInUecKas pemerka (MpUMHUTHBHAS KyOndeckas, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuueckas,
reKcaroHajgbHas IUIOTHOYIMAKOBaHHAs). 3aBUCUMOCTb (DU3UYECKUX CBOMCTB
METaJUIOB OT CTPOCHHUS KPUCTALIOB. ODJICKTPOXUMHYECKUN psa  HaNPSHKECHUM
MeTtaioB. OOIIMe XMMHUYECKHEe CBOMCTBA MeTailIoB. OOIIIKe CIIoCOObl MOTyUYCHHS
METaJVIOB, METAJUTYPrus. DJIEKTPOJIU3 PacIIaBOB U PaCTBOPOB COJIEW KAaK OJUH U3
crocoOOB ToJlydeHuss MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CraBel (CTallb, YyT'yH, JIOPATIOMHHUH,
OpoH3a). [IpyMeHeHne METalIOB U CIUIABOB B OBITY W IMPOMBIIIICHHOCTH.

Memannwvt A-epynn

[Ilenounsie MeTauIbl: MOJIOKEHUE B [leproanveckoil cUCTEME XMMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXOXJEHUE B MPUPOJE.
dusnyecKkrue U XMMHUYECKHE CBOMCTBA (HA pUMEpe HATPHSA M Kajus), MOJydeHHE.
Okcuzibl ¥ TUIPOKCUABI HATpUs U Kanus. [[puMeHeHne MeI0YHbIX METANIOB U UX
coeauHeHu. buonornueckas poyib HaTpUs U KAJIHS.

[[lemoyHO3EMENbHBIE METAJIbl MAarHuii W KaJdbIMi: MOJO0XEHHUE B
[Tepuomnueckont cucreMe xumuueckux 3neMeHToB J[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpoje. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
1 Kanplus. BaxHelnme coelUHEHUS KaublUs W MarHusi (OKCUZ, THAPOKCHUI,
COJIM), CBOMCTBa, NMpuUMeHeHHe. JKeCTKOCTh BOABI M CHOCOOBI €€ YCTpaHCHHS.
KpyroBopot kaibliysi B IpUPOJIE.



AmnmomMuHui: onoxeHue B [lepuoandeckoit cucteMe XUMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, ctpoeHue aroma, HaxoxxacHue B mnpuponae. duszuueckue u
XUMHUYECKUE CBOMCTBA alFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THIAPOKCHA
amomuHus. [[puMeHeHne aTtOMUHNS U €r0 CIJIABOB.

Memannwt b-2pynn

OO0mast xapakTepucTHKa MeTauioB b-rpynm (mOOOYHBIX MOATPYMM):
nonoxkenue B Ilepuomnueckor cucreme Xumuyeckux oaemeHtos . W
MeHnnieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJI€HUE «IPOBAJIay AJIEKTPOHA Ha
MpUMEPE CTPOEHUSI aTOMOB XpoMa, MeJir, cepedpa. BasieHTHBIE COCTOSIHHSI aTOMOB
d-371eMeHTOB, CTENEHW OKHUCICHHS aTOMOB B COEIMHEHHSIX. 3aBUCHUMOCTD
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB METAUIOB OT 3HAYCHUS
CTEMEHU OKUCIICHMS DJIEMEHTAa B COCAUHEHUM (HAa MpPUMEPE COCTUHEHHUN Xpoma).
[lepBoHauanbHbBIE MPEACTABICHUS O KOMIUIEKCHBIX COEMHEHUSX.

Menps u cepebpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOiue KpaTkue
npeAcTaBieHus O (U3UYECKMX W XMUMHUYECKMX CBOWCTBaX IMPOCTHIX BEIIECTB
(B3aMMOACICTBHUE C KUCIOTAMHU-OKUCIUTENSIMHU), 00 UX OKCHUJAaX, TUIPOKCULIAX U
colsix, ux mpumeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCaX cepedpa u
mean. KauecTBeHHBbIE peakiy Ha KATHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHne aToMa, CTENeHb OKUCIEHUS. XapaKTepucTuka (GU3NIECKUX U
XUMUYECKUX CBONCTB, MPUMEHEHUE, aM(POTEpHbIE CBOMCTBA OKCHUIA U TUJIPOKCU/IA.
KauecTBeHHbIE peaKIuy HAa KaTUOHBI IMHKA.

XKene3zo: cTpoeHHe aroma, CTENEHU OKHCIECHMS. HaxokaeHue B MpUpOJE.
Du3NYeCcKrue U XUMUYECKHUE CBOMCTBA Kelie3a, MpuMeHeHne. buonornueckas poib
xene3a. Okcuabl, ruapokcuasl U conu xene3a (I) u xenmeza (III), ux cocras,
CBOMCTBa M ToiiyuyeHue. KauecTBEeHHbIE peaklUMU Ha KaTUOHBI keneza (2+) u
xene3a (3+). UyryH u craib — cIiuiaBbl kesne3a. [I[pou3BoJICTBO UyTryHa M CTalH.
DKOJIOTHYECKHE TPOOIEMBI, CBA3aHHBIE C METAJLTYPTrUYECKUMU MTPOU3BOICTBAMU.

DKCNEPUMEHTAIBHOE U3YUEHNE BEIECTB U SABJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMU;

MOJIEIIMPOBAHUE METAJUIMYECKON KPUCTATUIMYECKON PEILETKH;

M3YYCHHE B3aMMOJECHCTBUS METAUIOB C BOJOHM, C pPACTBOPAMHU COJEU H
KHUCJIOT, UCCJIE0OBAaHUE MPOIIECCOB 3JIEKTpou3a pacTBopoB xiopuaa meau (II) u
MOJNIA Kaus, KOPPO3UU METAILIOB;

M3yUYeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJOB KaJbI[Us W HATpUs C
BOJIOM, UX TUJPOKCUIOB — C okcuaoM yriepoaa (IV) u kucnoramu;

M3Yy4YEHHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KAJIBIIHSI, )KECTKON BOJIBI;

U3YUYEHHUE TIPOLECCOB IOIYYEHUS] THUAPOKCUAOB MKeEIe3a, X XHUMHUYECKHUX
CBOJICTB,;



M3y4YeHHE MPU3HAKOB MPOTEKAaHUs KaUECTBEHHBIX PEaKIIUi Ha MOHBI (MarHus,
KaJIbIIMS, ATFOMUHMS, ITMHKA, Jkene3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/ICHHE U ONMCAHWE OKpAIMBAaHUS IJIAMEHU MOHAMM HATPHS, KaIHs U
KaJbIus;

nccieoBaHne aM(pOTEPHBIX CBOMCTB THIAPOKCHIA AITIOMHHMS, THIPOKCH]IA
xpoMma (III) u rugpokcuaa UHKA;

pEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaXHeWIlne MeTauibl U UX
COCIMHEHUS.

XuMHS M OKPYKAKOIIAA cpela

BemecTtBa u Marepuanbsl B MOBCEIHEBHOW XW3HM 4YeEJIOBEKAa. BaxkHeuune
BEIlIECTBA U MaTepHuasbl, 00JaCTH MX NMpPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas moMomip Mpu XUMHUYECKUX
0’KOTax U OTPABJICHUSAX.

Hogble maTepuanbl v TeXHOIOTUU. [[pUHITUIIBI «3€TIEHON XUMUN.

OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. XHMHUS U 370pOBbE. 3HAUYCHUE
M3y4yaeMbIX XUMUYECKUX 3JIEMEHTOB M MX COEIUHEHHUMN mJid (PYHKIMOHUPOBAHUS
opranusma yesnoBeka. [ToHsTre o 310poBOM 00pasze KU3HH.

XHUMHYECKOE 3arps3HeHUE OKPYIKAIOIIEH cpeibl. DKOJIOTHYECKUue MpOoOIeMBblI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIE€poa, a30Ta, CEPhI, TKEIbIX METALIOB. [loHaTHE
o IIJIK. Poip XuMHM B peIIEHUN SKOJIOTHYECKUX MPOOIIEM.

DKCIIEpUMEHTAIbHOE M3YYEHHUE BEIIECTB M SBJICHUN: O3HAKOMJICHHE C
oOpasaMu MarepuajgoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIE MaTepUalIbl),
ONpPEAECICHUE KHUCIOTHOCTA TMPUPOAHBIX BOJ, MOJECIUPOBAHUE MpOIEcca
00pa3oBaHus KUCIOTHOTO A0S, U3yUEHHE €r0 BO3ICHCTBUS HA MAaTEPUAIBI.

IToBTOpeHHe U 00001IeHHEe 3HAHMHA OCHOBHBLIX pa3/liejoB KypcoB 89
KJIaCCOB

[Tepuonnueckuii 3axkoH u Ilepuoguueckas cuctemMa XUMAYECKUX DJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHS aTOMa. 3AKOHOMEPHOCTH B U3BMEHECHUU CBOWCTB
XMMHUYECKHUX 3JIEMEHTOB M X COCAUHECHUN B MEPUOJAX U IPyIINax.

CrtpoeHue BelecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buapl
XUMHYECKOW CBA3U. 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOU
PELIETKA U BUJIa XUMUYECKOU CBSI3H.

Kimaccupukanys XUMHYECKHMX peaKkIuid 10 Pa3IMYHBIM  IIPU3HAKAM.
[IporHo3upoBanne BO3MOXXHOCTH MPOTEKAHUS XUMHYECKHUX TMPEBPAIICHUM B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJCTABICHUN XHWMHUYECKONM KHWHETUKU H
TEPMOJMHAMHUKH.

XUMHUYECKHE pPeakuuu B pactBopax. I maponus conen. Peakunn okucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCIJIOT, OCHOBaHHUHW M COJEH B CBETE MPEACTABICHUNA 00
ANEKTPOJIUTUYECKON  JUCCOLMAIIMM U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusX.

Meswcnpeomemmnule ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHSATUM, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: sIBJIEHUE (IIPOLIECC), HAYUHBIN (aKT,
TUM0Te3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiacCHU(UKAIUs, MePUOIUIHOCTD,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHuabl.

®du3nka: BEIIECTBO, TEJNO, (PU3UYECKUE BEJIMYUHBI, €IUHUIIBI HU3MEPECHUS,
Macca, 00bEM, KOJTMYECTBO TEIJIOTHI, ATOMBI U MOJICKYJIbI, arperaTHbIE COCTOSTHHE
BEIIECTBA, CTPOCHUE Ta30B, >KUAKOCTEM W TBEPHAbIX (KPUCTAIUIMYECKUX) TeT,
KpUCTAJUIMYECKasl PEeIeTKa, 3JEKTPOH, SApO aroma, NpPOTOH, HEUTPOH, HOH,
HYKJIU/JI, ©30TOMbI, KBAHTHI, PaIMOAKTUBHOCTh, ajib(a-, 0eTa- U raMMa-u3y4eHue,
AIEKTPUYECKUH 3apsijl, MPOBOJHUKH, MOTYHIPOBOJHUKHU, TUIEKTPUKH, COJTHEUHBIN
CIEKTP, pa3yioKeHre OeI0ro cBeTa B CIEKT.

buosnorus: sxkocuctema, ouochepa, poTocuHTE3, MpOIIECCHl OOMEHA BEIECTB,
MUHEpPAJIbHbIE YJIOOpPEHUSI, MHUKPOAJIEMEHTHI, MAaKpPO3JIEMEHThI, MUTATEIbHbIC
BEILECTBA.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIIAeMbl€e, TOIUIMBO, BOJAHBIE PECYPCHI, IIJIaHETa 3eMJIS.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHH, CEJILCKOXO03SIIICTBEHHBIE
TE€XHOJIOTUU, TEXHOJIOTUU AJIEKTPOHHOUN MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTUU.



IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOTPAMMBI 110 XVMUU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XoJie OOy4eHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEJILHOM JIEATEIbHOCTH 00pa30BaTEIbHON OpraHu3alui B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCHMCKUMH COLHMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, TPUHITHIMA B OOIIECTBE NpPAaBWIAMH M HOPMaMu TOBEACHUS U
CIIOCOOCTBYIOT TpolleccaM CaMOMO3HAHUS, CaMOpPAa3BUTHUA ¢  COLMATU3ALMH
oOyyJarommxcs.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPAXAOT  TOTOBHOCTh  OOy4Yaroluxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM IIO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTALMA U
paclIMpeHne ONbITa ACSITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJIEHNE LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAYYHOMY M HUCTOPHUYECKOMY HACJIEOUI0, ITOHMMAHUE 3HAYECHUS XUMHUUYECKOU
HAyKW U TEXHOJOTUHU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero peruona;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

[PEJICTABJICHUE O COLMAJIBbHBIX HOPMAax M IMPABUIIAX MEXKINYHOCTHBIX
OTHOLIEHWI B KOJUIEKTUBE, NPOSIBICHUE KOMMYHUKAaTUBHOW KyJbTYypbl B
pa3HOOOpa3HON COBMECTHOM ACSATEILHOCTH;

CTpEeMJICHHE K B3aMMOIIOHUMAHUIO W B3aMMOIIOMOIIH B TIpoIlecce y4eOHOM U
BHEYUYEOHOM JESATEIHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE IMOBEJICHHWE W MOCTYNKHA CBOUX TOBApUILIEH C
MO3UIIUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUUI
MOCTYIIKOB;

3) popMUPOBAHUA LEHHOCTH HAYYHOI'O MMO3HAHMSI:

MHUPOBO33PEHUYECKHAE MPEACTABICHHUS O BEIIECTBE M XMMHUYECKON PpEaAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MMOHMMAaHHS CYIIHOCTHA HAYYHON KApTUHBI MUPA;

OCO3HAHMWE LIEHHOCTU HAYYHOIO ITO3HAHHUS ISl PA3BUTHUS KaXKJIOTO YEJIOBEKa
U MIPOU3BOAUTENIbHBIX CHJI OOILIECTBA B IIEJIOM, POJIM M MECTa HAyKH «XUMUS» B
CUCTEME HAyYHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS TPUPOIBI,
B3aMMOCBS35IX YEJIOBEKa C IPUPOJHOM U TEXHOJIOTHYECKOU CPENOM;

Mo3HaBaTelibHAs MOTHBAllUg W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO, K MCCIEI0BATEIbCKOM



JESATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIpaBICHUS U YPOBHS JaJbHEHIIEro
o0yueHus;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3J0pPOBBIA 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH  COONIOJIEHUsS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHYECKUMU BEIIECTBAMH B YYEOHBIX U JKU3HEHHBIX CUTYaIIUAX;

5) TPyA0BOr0 BOCIIUTAHMSA:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENIBHOCTH Kak
€CTECTBEHHOI MOTPEOHOCTH YeJIOBEKAa U K MCCIE0BATEIbCKON IEATETbHOCTH KakK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOLIECTBE;

pa3BuUTHE UHTepeca K mpodeccusiM, CBA3aHHBIM C XHMHUEH, B TOM 4YHCIE K
npodeccusiM HaydyHOU chephl, 0CO3HAHUE BO3MOKHOCTH CaMOpeasu3alii B 3TOM
chepe;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

OCO3HaHHE HEOOXOAMMOCTH OTHOILIEHUS K MPUPOIEC KaK UICTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIIEHUE YPOBHS OKOJOTHYECKON KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCIEICTBHMA IS
OKpYy’)XKalollled Cpelpl; OCO3HaHHE TIJIOOATBHOTO XapakTepa AKOJIOTUYECKUX
npo0sieM M MyTel MX peuieHus; CroCOOHOCTh MPUMEHATH 3HAHUSA, MOTy4YaeMble
MpU U3YYEHUU XUMUH, JUIsl PEIICHMs 3a]1ay, CBA3aHHBIX C OKPYXKaIoLeH Cpeoi;
AKTUBHOE HENPUATUE JCUCTBHM, NIPUHOCAIIMX BpEN OKPYKAKOLIEH CpEXe;
OCO3HaHHUE CBOEH POJIM KaK IpakJIaHWHA U MOTPEOUTENS B YCIOBUSIX B3aUMOCBS3U
NPUPOAHON, TEXHOJOTUYECKOM M COIMAIbHOW CpeJl; TOTOBHOCTh K YYacTHIO B
MPaKTUYECKOH AESITENIbHOCTU HKOJIOTHYECKON HApaBIE€HHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX MPOrPaMMYy IO
XUMHUHU OCHOBHOT'O 00111er0 00pa30BaHus, BKIIOUYAIOT:

YCBOCHHME MEXIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) OHATUN, OTPAKAOIITUX
MaTepualibHOEC €JAMHCTBO MHpAa M TMPOIECC MO3HAHUS (BELIECTBO, CBOICTBO,
DHEPTrusd, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpHs,
Ha0JI0/IeHNEe, U3MEPEHHE, NCCIIEI0BAHNE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHUBEPCAIHHBIMU YUYEOHBIMU JEUCTBUAMM (ITO3HABATEIbLHBIMU,
KOMMYHHKATUBHBIMH, PEryJIATUBHBIMU), BAXHBIMUA  JUISI  TOBBIIICHUSA
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHUS ydeOHOro mpenMera, (GopmMupoBaHUs



KOMIIETEHIIMA, @  TaKXe  IPOEKTHO-UCCIEIOBATEIBCKON  JEATEIBbHOCTH
00y4Jaronnxcs B Kypce XuMuu;

CIIOCOOHOCTh MX MCIOJIb30BaTh B y4eOHOM, MTO3HABATEIBLHON M COIUAILHOU
MPAKTUKE.

Ilo3naBaTeqbHbIEe YHUBEPCAJIbHBIE YUeOHbIE [1eiicTBUS

ba3oBbie Jilornyeckue aeicTBUA:

YMEHUS HWCTOJIb30BaTh MPHEMBI JIOTHUYECKOTO MBINIJICHUS TPH OCBOCHUU
3HAHWW: PACKPHIBATh CMBICT XUMHUYECKUX TOHATHHA (BBIACISITH UX CYIIECTBEHHBIC
MIPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTHUMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHUBaTh, 00001aTh, BBHIOUpPATh OCHOBAHUS JJI KJacCUPUKAIIUU U
CUCTEMAaTHU3AINA XUMUYCCKUX BEIICCTB M XUMUYECKUX PEAKIUi; YCTaHABIIUBAThH
MPUYUHHO-CJICICTBEHHBIC  CBSI3M  MEXAY OOBEKTaMH W3YYCHHS; CTPOUTH
JOTUYECKUE pPacCyXJICeHHS (MHAYKTUBHBIC, JCAYKTHUBHBIC, II0 AaHAJOTHH);
npeayiaraTb KpUTEPUU M BBIABIIATH OOIIHME 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B
M3Y4aeMBbIX TMpOIeccaxX M SBJICHUSAX; MPOBOJUTH BHIBOJBI W 3aKIIOUCHUS; YMCHHUS
MPUMEHSTh B MPOIECCE MO3HAHUS TMOHATHSA (TIPEIMETHBIE W METalpeIMETHHIE),
CUMBOJIMUECKHE (3HAKOBBIC) MOJIEIH, UCIIOIb3yEeMbIe B XUMHUHU, NMPEOOPA30BHIBATH
MOJICJIbHBIC TIPEJCTABICHUS] — XUMHUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHYECKast
dbopMmysa U ypaBHCHHE XUMHYECKOW PEaKIIMU — TMPU PENICHUU y4eOHBIX 3a1ad; C
Y4€TOM OTHUX MOJCIBHBIX TPEICTAaBICHUN  XapaKTepU30BaTh H3ydaceMbIe
XUMHUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIHH.

Ba3oBble wucciaegoBarejbckue AedcTBUs (MeTOAbI HAYYHOI0 TMO3HAHMS
BeILeCTB M sIBJIEHMIT):

YMEHUS TPUMEHSATH METOJbl HAyYHOTO TO3HAHUS BEIISCTB W SBICHWU Ha
OMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B YydeOHOW TO3HABATCIbHOW U
IPOEKTHO-UCCIIEI0BATEIBCKOU JICITEIIbHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABICHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATEIFHO CTAaBUTh BOTIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISITH
u GopMyIHpOBaTh MPOOJIEMYy, ONpEesaTh Iedb M 3aJadd, COOTBETCTBYIOIIHEC
pelieHnto mpobIeMbl; MpeajiaraTh ONMUCATEIbHYIO UM O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBJIATh €€ TPOBEPKY; YMEHHs IMPOBOJIUTH H3MEPEHUS HEOOXOIUMBIX
MapamMeTpoB, BBIUHUCICHUS, MOJCIUPOBAHHUE, HAONIOACHUS H OKCIIEPUMEHTHI
(peaslbHBIE W MBICIICHHBIE), CaMOCTOSITEILHO TPOTHO3UPOBATH PE3YJIbTATHI,
dhopmynHpoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
MCCJICIOBAHMSI, COCTABIIATH OTUET O MPOJACIaHHOHN paboTe;

Pabora ¢ nndopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMaruu (Hay4dHO-

MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepKaHUs, CIpPaBOYHBIE I1OCOOUS,



pecypcbl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLICHUBATh €€
JOCTOBEPHOCTb W  HENPOTUBOPEUUBOCTb, OTOUPATh M  HHTEPIPETHPOBATH
uH(pOpMAIMIO, 3HAYUMYIO JJI1 peuieHus: y4eOHOM 3ajauu; yYMEHUsS NPUMEHSTh
paznuyHble METOAbl U (POPMYJIHpPOBATH 3aMpPOChl IMPU IOUCKE U OTOOpE
uHbopMaluy, HEOOXOTUMOW MAJisi BBINOJIHEHUS Y4YeOHBIX 3ajay; HCIOJIb30BaTh
MHPOPMAIIMOHHO KOMMYHUKATHBHbIE TEXHOJIOTMM M pa3IUYHblEe IOUCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOUPATh ONTUMAJIbHYIO (OPMY MPEACTABICHUS
uHpopmauu (cxembl, TIpauKy, auarpaMMbl, TaOJIMLbBI, PUCYHKH U JpyTrHe
(bopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPENCTBA PalbOTHI C
XUMHYECKON HH(OpMAIMel; NpPUMEHSATb MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUEe) 3HAKU U CUMBOJBI, (OPMYJIbl, aOOpeBUaTyphl, HOMEHKIIATYDY,
UCIIONB30BaTh U NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMUECKHE  CPEICTBA
HarJIAIHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

1) ymenus oOueHust (IMCbMEHHON M YCTHOM KOMMYHUKALIUN):

MIPEACTABIIATh TOJYYEHHBIE PE3yJIbTaThl MO3HABATEIBHON AESITEIBHOCTU B
YCTHBIX M TMHCBMEHHBIX TEKCTaxX; IMyOJWYHO BBICTYNATh C Ipe3eHTaluei
pE3yJIbTaTOB BBINOJIHEHUS] XMMHYECKOTO SKCIIEPUMEHTA (MCCIIEN0BATEIbCKON
71a00paTOPHOIN MM MPAKTUYECKON pabOThl, yueOHOro MPOEKTa); B XOA€ AUAJIora U
(unm) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO 0OCYXAaeMOM TeMe U BBICKa3bIBAaTh UJIEH,
(bopMyIIMpOBaTh CBOU MPEIOKEHHUS OTHOCUTEIBHO BBINOJHEHHUS MPEIJI0KEHHOM
3a/1auu.

2) yMeHus1 y4eOHOTO COTpYAHUYECTBA (FPYIIOBas KOMMYHHUKAIHA):

y4acTBOBaTh B TPYNIOBBIX (popmax pabOThI: MIAHUPOBATH OPraHU3ALHUIO
COBMECTHOI paloThl, ONpENEeNsTh CBOI pOJib, PACHPEICNATh 3aJaud MEXITy
YJIEHAaMU TpYyNIbl; BBIIOJHATH CBOI YacTh pabOThl, KOOPAMHUPOBATH CBOU
NCHCTBUS C JECUCTBUSIMHU JPYTUX YIECHOB KOMAHJbI, OMNPEIEISATh KPUTEPUHU IO
OLICHKE KayeCTBa BBIMIOJHEHHOW PalOTHI; periarh BO3HUKAIOIIKME MPOOJIEeMBbI Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB U COIJIACOBaHMS MO3UIUH, y4acTBOBaTh B
00CY)XI€HUH, OOMEHE MHEHUSIMH, «MO3TOBOM IITypME» U JpYyrux ¢opmax
B3aUMOJICUCTBUSL.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE AeiCTBUSA

OBnazieHNEe YHUBEPCAJIbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JCHCTBUSMU
BKJIIOYAET PA3BUTHUE CAMOOPTraHU3AIMU, CAMOKOHTPOJS, CAMOKOPPEKIMH, B TOM
YHUCIIE:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 3a/Jayd: CAMOCTOSITEIBHO
BBIOMpATH CIOCO0 pelleHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh Haubonee NOAXOAAIIMA C YYETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTy MPHU PEIICHUU YUEOHOU WU
UCCJIENOBATENbCKOM  33Ja4yd; HA  OCHOBE  IIOJYYEHHBIX  pE3yJbTaTOB
dbopmynupoBath 0000IIEHUS W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; AHAJIU3UPOBATH  PE3YyJbTaThl: COOTHOCUTH CBOU JIEUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTATAMH, OCYIIECTBIATh CAMOKOHTPOJIb JIE€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeaMmeTHBIC pE3yNbTaThl OCBOCHHUS MPOTPaMMbI 10 XHMHU OCHOBHOTO
oOmiero oOpa3oBaHUsl Ha YIrIyOJEHHOM YPOBHE MMEIOT 00IIee Coep>KaTeabHOe
AIpO C TPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY
co0O0l, YTO TO3BOJISIET PEAU30BBIBATH YIIYyOJEHHOE H3Yy4YeHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK H B paMKax peajdu3alud WHIUBUIYAJTbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUNA, B TOM YHCIIC HCIIOJIB3YsI CETEBOE B3aMMOJICHCTBHEC
opranuzanuu. [lo 3aBepiieHnHn peanus3aluu MPOTPaMMbl YIITYOJIEHHOTO YpPOBHS
oOy4Jaroniyecsi CMOTyT JieTajJbHee OCBOMTH MaTepuall, OBJAJETh PACIIUPEHHBIM
KpyTOM TOHSATHH ¥ METOJIOB, peIIaTh 3aJ1auk 00JIee BBICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pE3yIABTATHl BKIIOYAIOT: OCBOCHUE OOYYAIOMMMHUCS HAyYHBIX
3HaHUW, YMEHUH M CMOCOOOB ACHCTBHMM, cHemUpUUECKUX I TPEeAMETHOMN
o0nactTu «XUMUS»; OCHOBbI HAYYHOTO MBIIUICHUS;, BUIbl JEATEIBHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHWS, €r0 HWHTEPHpeTanud, MNpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JMYHBIX YYEOHBIX W PEATBHBIX >KU3HEHHBIX YCJIOBHSX;
o0ecreynBalOT BO3MOXKHOCTH YCIIEITHOTO OOYYEeHHsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHUs.

K xonmy oOyuenus 6 8 kuaacce y obOydaromierocs OyayT chHOpMHUPOBAaHbI
CJIEIyIONME TPEAMETHbIE PE3yJbTaThl HW3YYEHUS XUMHUU Ha YriayOJeHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHSTHH: aToM, MOJIEKYJa,
XUMUYECKUN 3JEMEHT, METajul, HEMeTajll, aJuIOTPOIHs, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAas Macca, KOJMYECTBO BEUIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas JOJS XUMUYECKOrO »DJIEMEHTa B COEAMHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KUCIIOTa, OCHOBAHUE,
coiib, amM(OTEepHbIN OKcHI, amM(pOTEPHBIN TUAPOKCHI, XUMHUYECKas PpEaKIus,



KJIacCU(UKALUS PeaKIUil: peakui COCIUHEHUs, PeaKIMU Pa3IOKEHUs, PeaKIiu
3aMELICHUs], peaklMM OOMEHa, 3K30- U HSHAOTEPMHUUYECKUE pEaKUUH; TEIIOBON
3hdeKT peakiuu; SAPO aTroMa, JIEKTPOHHBIM €O aroma, aTOMHas OpOUTalb,
paguyc artoMa, XMMHAYECKasl CBA3b, NOJISIPHAS W HEMOJSApPHAs KOBAJIECHTHAs CBS3b,
MOHHAas CBfA3b, WOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJsA BeIIeCTBa
(mpolleHTHAas KOHLEHTpalusl) B pacTBOpPE, MOJSpHAs KOHLEHTpalMs BELIECTBa B
pacTBOpe; AIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, OKUCIUTENN U
BOCCTaHOBMTEIH, OKHCJICHUE 51 BOCCTAaHOBJICHHE, OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METO/] JIEKTPOHHOT0 OanaHca;

WUIIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHATHM H
IIPUMEHSITh 3TU NOHATHA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHU;

MCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBIEHHUS (DOPMYJT BEILIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

OIpPE/ETATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENEHb OKUCIEHUS DJEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJIEHKHOCTD
BEILECTB K ONPEACIICHHOMY KJIACCy COEIUHEHUH M0 (opMyiaM, BUABl XUMUYECKON
CBSI3M (KOBJIEHTHON U MOHHOI) B HEOPraHUYECKUX COECTUHEHUSX;

pacKpbIBaTh CMBICH 33aKOHOB COXPAHEHWS MacChl BELIECTB, ITOCTOSHCTBA
cocraBa, [lepuomuueckoro 3axkona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHAa ABOTAIPO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
[IO3HAHUSA, B TOM YHUCIE DSKCIEPUMEHTAIbHBIX M TEOPETUYECKUX METOIAX
UCCJIEI0BAHNs BEIIECTB U N3YUYEHUSI XUMUYECKUX PEaKIUi;

JNEMOHCTPUPOBATh IMOHUMAHHE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX JIEMEHTOB OT UX IOJ0KeHUS B [lepnoanyeckon cucreme:

ONHKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy I[lepuoanueckoit
CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpymnmna (A-
rpynna)» u «nobounas noarpynna (b-rpynmna)», «manble NEpUOIbD U «OOJIbIINE
MIEPUOABDY;

COOTHOCUTH 0003HaUYeHHUs, KOTOpble MMeroTcst B Tabmuie «llepmomuueckas
cucrtemMa xumudeckux auieMeHtoB J[. WM. MeHngeneeBa», € UYHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
a5pa, 00IIee YUCIIO AIEKTPOHOB U PACIPEIETIEHUE UX 110 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IIOJIOKCHHS »djeMeHTa B Ilepuomudeckoi cucTeMe ¢
pacupeneseHueM JJIEKTPOHOB II0 JHEPreTUYECKUM YPOBHSM, IIOAYPOBHSAM U
OopOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIAaCCU(HUIIMPOBATh XUMHYECKHE BJIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMHUYECKUE PEAKIUH (IT0 YHCIYy M COCTAaBY YUYaCTBYIOIIMX B PEAKL[MU BELIECTB, 110
TerioBoMy b dexTy);



XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKHE UM XHUMHUYECKHE CBOWMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB: KUCIOPOAa, BOAOPOA, BOABI, OOIINE XUMUYECKUE
CBOMCTBAa OKCHOB, KHCJIOT, OCHOBAaHUI W COJIEH, TEHETHYECKYIO CBSI3b MEXIY
HUMU, TIOATBEPKIAs MPUMEpPaMU MOJEKYJSIPHBIX YPAaBHEHHHA COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIIU;

OMKCHIBATH POJIb KUCJIOPOA, BOJOPOAA M BOJBI B MPUPOJIHBIX Ipolieccax, B
KUBBIX OpPTaHW3Max, UX MPUMCHECHHE B PA3IUYHBIX OTPACIIAX MPOMBIILICHHOCTH,
BO3MO)KHOE HCIIOIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT HX
cOocTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3TUYHBIX YCIIOBUSX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUH,
MAacCOBYIO JIOJIF0 XMMHUYECKOrO 3JieMEHTa Mo (OpMyJie COCIWHEHHUS, HAXOJUTh
npocTeiyto GopMyiTy BemecTBa M0 MaCCOBBIM WJIM MOJIBHBIM JOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, MOJSIPHYIO KOHIICHTPAI[MIO BEIIECTBA B
pacTBOpeE, MPOBOUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PeaKInu;

NPUMEHSATh OCHOBHBIE OMEpaIlii MBICIUTEIBHON JESITEIbHOCTH — aHAINU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3AINIO, KIIACCU(PUKAIUIO, BHISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — ISl W3Y4YEHUS CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS — HAOJI0/IeHNE,
U3MEpEHre, MOJEITUPOBAHUE, SKCIEPUMEHT (pEalbHBIA W MBICICHHBIN) — JUIS
OCBOEHUS Y4EOHOTO COJIEPKaAHUS;

pacKpbiBaTh  CYIIHOCTh IPOLIECCOB OKUCIEHHA H  BOCCTAHOBJICHHS,
COCTaBJIITh YPAaBHEHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITHil
(MeTo/10M 3JIEKTPOHHOTO OalaHca);

YCTaHABJIMBATh CBS3UM MEXKIYy pEalbHO HAOMI0IaeMbIMH XUMHYCCKUMHU
SIBJICHUSIMH M TIPOIIECCAMHU, TTPOUCXOISIIUMHA B MAaKpO- U MHUKPOMHPE, OOBICHSTH
MIPUYMHBI MHOTOOOPAa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
IpyTruX y4eOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoM  paboThl B jaboparopuu  OpH
UCIIONb30BAaHUU XHMHUYECKOM TMOCynbl W OOOpYIOBaHMs, a TakkKe IpaBHia
oOpalieHusi ¢ BEMIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMH BBITIOJIHCHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECICHHON  MAacCOBOM  JIOJIEM  PACTBOPEHHOI'O  BEIIECTBA, PEHICHUIO
AKCIIEPUMEHTATBHBIX 3afad 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKUX
COCJIMHECHUI;



JEMOHCTPUPOBATh  BIIAJICHUE OCHOBAMH XHMHYECKOH  TIPaMOTHOCTH,
BKJIIOYAIOIIEH YMeHHsI 0€30MMacHOro OOpallleHusi C BEIIECTBAMU, HCIIOJIb3yEMbIMU
B TIOBCEJTHEBHOM KU3HM, a TAKKE 3HAHUE MIPABUJI MOBEACHUS B LIETSAX COSPEKEHUS
3I0POBbSI U OKPYIKAIOIIEH CPEBI.

K xoHmy oOydenuss ¢ 9 knacce y oOydawrmierocs OyayT copMHUpOBaHbBI
CIIEMyIONIME TPEAMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YriayOJIeHHBIM
YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX MMOHITUNA: XUMUYECKUN JJIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHUOH, AaHWOH, »JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiiysi, TeIUIoBOM 3(pPeKT peakiuu, MoJib, MOJISPHBIN
00bEM, pacTBOp;

BJIEKTPOJIUTBI, HEIJICKTPOIUTHI, JJICKTPOIUTUYECKAS IUCCOUUALNS, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTUMbIE pPEaAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKHCJICHHME U BOCCTAHOBJICHUE, DJIEKTPOJU3, aJIOTpomnusi, amMpOTEpPHOCTD,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, MOHHAS, METAJNIMYECKas), MEKMOJEKYJIIPHbIC
B3aMMOJICHCTBUSL (BOAOpPOAHAs CBA3b, CWiIbl Ban-nep-Baanbca), KOMIUIEKCHbBIE
COCJIMHEHHUS, KPUCTAUTMYECKUE pEelIeTKH (MPUMUTHUBHAs KyOuyeckas, oOBEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHElEHTPUPOBAHHAS KyOuueckas,
reKcaroHajgbHasl IJIOTHOYIAKOBaHHAs), KOPPO3UsS METAJIOB, CILUIABBI, CKOPOCTh
XUMHUYECKOW PEaKILUM, KaTajlu3, XUMUYECKOE PAaBHOBECHUE, JIEMEHTHI XUMUUECKOU
TEPMOJMHAMHKHN KaK OJHOM U3 TEOPETUYECKUX OCHOB Xxumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aHUMOCBSI3b  OCHOBHBIX XUMHUUYECKUX TIOHATHM U
MIPUMEHATH 3TU MOHITUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

MCITIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHHUS (DOPMYJT BEIIECTB
Y YPaBHEHUU XMMHYECKUX PEAKIIMIL;

ONpPEAEHATh BAJICHTHOCTh M CTEIEHb OKUCICHUS XMMHUYECKHX JJIEMEHTOB B
COEOUHEHUAX PA3JIUYHOIO COCTaBa, MPUHAMICKHOCTh BEHIECTB K ONPEACICHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmysiaM, BHUIIBI XMUMHYECKOW CBSI3M (KOBAJIEHTHOM,
MOHHOM, METaJNIMYeCKOM) B HEOPraHWYECKUX COCJAMHEHMSX, 3aps]l HOHA IO
XUMUYECKOW (opMyrie, XapakTep Cpellbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX
COEIMHEHUN, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenneneeBa wu
JNEMOHCTPUPOBATH €r0 MOHUMAHHUE:

OMUCHIBATh U XapakTepuszoBaTh Tabmuunyo Qopmy I[lepuogmueckoi
CUCTEMBl XUMHYECKHX 3JIEMEHTOB: pa3lIMdyaTh MOHATUA «A-rpynma» ©u «b-
TpyIIay, «Majble IEPUOJIb» U «OOJBIINE TIEPUOIBIY;



OOBSCHATH CBS3b IIOJIOKCHHS »djeMeHTa B Ilepuomudeckoil cucreme ¢
pacnpeieieHueM JJEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, IOAYPOBHAM H
OopOUTAaJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIJICJIATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
OKCHJIOB W THJIPOKCHJIOB) B Mpejeiax MaJIbIX MEPHOJI0B U TJABHBIX MOATPYMI C
YYETOM CTPOCHHS UX aTOMOB,;

PacCKpbIBaTh CMBICI TEOPUH JICKTPOJIUTUUECKON AUCCOIMaIMU, 3aKkoHa ['ecca
U €ro CJIEIACTBUM, 3aKOHA JCUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XMMHUYECKOW pEaKlUM, HalpaBJCHUS CMEIICHUS XHUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB;

KJIacCCU(UIIMPOBATh XWMHYECKUE JJIEMEHThl, HEOPraHUYECKUE BEIIECTBa,
XUMUYECKHUE peakiuu (10 YKUCIIy U COCTaBY YYaCTBYIOUIMX B PEAKI[MU BEIIECTB, [0
TerioBoMy 3(¢deKTy, Mo arperaTHOMy COCTOSIHHIO PEareHTOB, 10 HU3MEHEHHIO
CTEMEHEeW OKMCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHUIO
KaTaJin3aropa);

XapaKkTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHMH, MOJTBEPKAasi 3TO ONKUCAHUE
MpUMepaMH  MOJICKYJIIPHBIX M HOHHBIX  yYPaBHEHHMM  COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKIUM;

COCTaBJISITh YPABHEHUS: DJIEKTPOJUTHUUECKON JUCCOMALIMK KUCIIOT, IIEI04Yen
U Ccojiel; TIOJIHBIE M COKpAIlleHHbIE ypaBHEHMs peakIuii HOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THUIPOJIM3a COJEd MOCPEICTBOM
COCTaBJICHUS KPATKUX MOHHBIX M MOJEKYJISIPHBIX YPAaBHEHUH peakiuil, CyIIHOCTb
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUA  TOCPEICTBOM  COCTaBIICHHS
AIEKTPOHHOTO 0anaHca ATUX PEAKIIUIA;

MPEACKA3bIBATh XapaKTep CPe/lbl B BOJHBIX pacTBOpPAx COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (PU3MUECKHE U XHUMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, anmMas, KpeMHul, 6op, a3oT, hocdop,
cepa, XJIOp, HATpUM, Kajauid, MarHuii, KaablUHUi, allFOMUHUM, JKEJIE€30, MEAb, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMH CIIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pacTBOpOB (aMMHakK, XJIOPOBOJOPOJ, CEpPOBOAOPOA, okcuawl yriaepoma (II, 1V),
kpemaust (1V), azora (I, II, III, 1V, V) u docdopa (Ill, V), cepur (IV, VI),
cepHucTas, cepHas, a3oTHas, ¢docdopHas, yrojbHas, KPEMHUEBas KHUCIOTHI,
OKCUJIbI U TUuApokcuabl MetamioB [A—ITA-rpynn, amomunus, meau (1), nuHka,
xenesa (11 u 111));



MOSICHATh COCTaB, OTAEIBHBIE CIIOCOOBI IMOJIYYEHHS M CBOMCTBA CIOKHBIX
BEHIECTB (KUCIOPOACOEpKAIIME KUCIOTHI XJIOpa, a30THUCTasg, OOpHas, YKCyCHas
KHCJIOTBI U MX coiik, ramore’usl kpemuus (IV) u docdhopa (Il u V), oxcun u
ruapokcu xpoma (I1I), nepmanranar kanus;

OIUCHIBATh POJIb BAXKHEHUIINX M3y4aeMbIX BEIIECTB B MPUPOJHBIX MpoOIeccax,
BJIMSIHUE HA KMBBIE OPraHU3MBbl, IPUMEHEHNE B PA3TUYHBIX OTPACISAX SKOHOMUKH,
MCITIOJIb30BAHUE JJIs CO3[IaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTUI;

MPOBOANTH PEAKIWHU, MOATBEPKIAIOIINE KAYeCTBEHHBIM COCTaB pa3iHMYHBIX
BEIIECTB, PACIIO3HABATh OIBITHBIM IyTEM COJEpKallUecs] B BOAHBIX PacTBOpPax
WOHBI: XJIOpHA-, OpoMHA-, HOAUA-, cyiabdar-, docdar-, kapOoHAT-, CHIUKAT-,
CynbGuT-, Cynbua-, HUTPAT- W HUTPUT-UOHBI, TUAPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI, MarHus, Kajablys, aIFIOMUHMS, Kene3a (2+) u xene3a (3+), meau (2+),
IIUHKA;

OOBSICHATH W MPOTHO3UPOBATH CBOMCTBA BXKHEUIIINX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHHS XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHYECKOW KHHETUKH U
TEPMOIMHAMHUKH;

BBIYKCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEeHTa Mo (OpMyJI€ COEOUHEHUS, MAaCCOBYIO
JOJI0 BEIIeCTBA B pPAacTBOpPE, MOJIBHYIO [IOJI0 XHMHUYECKOTO »3JIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBa B PacTBOpPE, HAXOAUTh
MpocTeniyo (popmyily BEIECTBA 0 MACCOBBIM UIIM MOJIBHBIM JIOJSIM 3JI€MEHTOB,
MIPOBOAMUTH PACUEThl MO YPABHEHUSAM XUMHUYECKHX PEAKIM C YUYETOM HEAOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOT0 BbIXOAA MPOAYKTA, 3HAUYEHHUS TEIIOBOTO
s dexTa peakiuu, onpeessiTh COCTaB CMECE;

coOnogaTh  mpaBuia  Oe3omacHoM  paboThl B jaboparopuu  OpH
UCIIOJIb30BAaHUM XUMHUYECKOM TOCyIbl M OOOpyJOBaHHUS, a TakKe IpaBuiia
oOpalleHusi ¢ BEIIeCTBAaMU B COOTBETCTBUU C MHCTPYKIMSIMH BBIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (aMMHUaka M VYIJEKHCIOro Ta3a) U PEIICHHI0
AKCIIEPUMEHTAJIBHBIX 33/Ja4 [0 TeMaM Kypca, MPEeACTABISTh PE3yJIbTAThI
dKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTeIbCTB, TPa(UKOB, TAOIUIl U BHISBIIATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIC OIEpAIlMM MBICIUTEIBHON NEATENIBHOCTH (aHAINU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHNe, CHCTEMATU3alMI0, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU U3YYEHUU CBOMCTB BEIECTB M XUMHUYECKUX PEAKIIMiA,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMU METOJaMU MO3HaHUA (HAOMIOACHUE, U3MEPEHHE,
MO/IEJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICIICHHBIN);



MpPUMEHATh,  MpaBuja  0Oe30macHOro  OoOpamieHusT ¢ BeIlecTBaMH,
UCMOJb3yEMBIMU B IIOBCEIHEBHOM KU3HHM, IIpaBWJia IOBEJCHUS B LEJAX
cOepexeHus: 3/J0pOBbSl W OKPY)KAIOIIEW MPUPOIHON Cpenbl, NOHMMAaTh Bpe
(OrmacHOCTh) BO3JEWCTBHS Ha JKUBBIE OPraHU3Mbl ONPENEICHHBIX BEIIECTB,
MOSICHATh Ha IpUMepax CIocoObl YMEHBUICHHUS U MPEIOTBPALECHUS UX BPEIHOTO
BO3/EMCTBUSI, 3HAUECHHUE KUPOB, OEJIKOB, YIIIEBOJOB JUIsl OPraHU3Ma YEJIOBEKa;

MCIIOJIb30BaTh TOJIyYEHHbIE MpEACTaBleHUs O cepax mnpodeccruoHanbHOM
JESTENbHOCTH, CBSI3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTHSIMHU, KAK OCHOBY
i npoeccoHabHOM OpHEeHTAalMKd W Ui OCO3HAHHOTO BHIOOpA XUMHUHU Kak
OpopUIbHOTO MpeaMeTa MpU NPOJOHKEHUH OOyuYeHUsl Ha YpPOBHE CPEIHETrO
oO1ero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATENBCKON AESITEIbHOCTU
XUMHYECKONM W XHUMHUKO-3KOJOTUYECKOW HAMpaBiICHHOCTH, NPUOOPECTH OIBIT
IpOBEACHUSI YUEOHBIX UCCIIEIOBAaHUM B YCIOBHSIX 00pa30BaTeNIbHBIX OpraHU3aluii,
a TaKXe opraHu3auuii (HEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHus AETEH.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoamnuecTBo yacos JIEKTPOHHBIE
Ne HaumenoBaHme pa3jiesioB u (undposbie)
KoHnTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
Pa3nean 1. [lepBoHavaibHble XUMHUYECKHE MOHATHSA
XuMus — BaxHasi 00J1acTh
1.1 €CTECTBO3HAHUS U IPAKTUYECKOU 10 2
JIESTEIBHOCTH YEJIOBEKA
BemectBa 1 xumMmuueckue
1.2 23 1
peakuuu
Hroro no pazgeny 33
Paspnen 2. BaxkHeillune npeacTaBuTe 1M HEOPraHMYEeCKUX BeLeCTB
21 Bo3nyx. [Tonstue o raszax. 14 1 1
' Kucnopon. Oxcusl
Bonopona. Ilonsitue o kuciorax u
2.2 6 1
COJISIX
Bopna. PactBopsl. [Toustue 00
2.3 P 13 1 1
OCHOBAHMSIX
OCHOBHBIE KJ1acChl
2.4 . 13 1 1
HEOPraHWYECKUX COCAMHEHUI
Hroro no pazneny 46

Paznea 3. llepuoguveckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU




[Tepuonnuecknii 3aK0H U
[Tepuoanueckas cucrema

3.1 12
XHUMHYECKHUX 31eMeHTOB /[I. H.
MenneneeBa. CtpoeHue aToma
XUMH4YECKasA CBA3b.
3.2 OKHCIIUTEILHO- 10
BOCCTAaHOBHUTEIIHHBIC PEAKITHI
Hroro no pazgeny 22
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonTpoabHbI IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI pecypesI
Pa3nen 1. BemecTBo 1 XuMu4ecKkasi peakiusi
11 [ToBTOpeHnue u yrnyOieHne 3HaHUK O 2
BELIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 | |
XUMUYECKUX PEAKLIUN
13 DNEeKTPOIUTUYECKAs AUCCOLUALIMSL. 14 | )
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX
Hroro no pazneny 36
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX g 1
. anemeHToB VIIA-rpynmsl. ["aorens
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHMSI
OO61mmas xapakTepuCcTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 12 1
COEIMHEHHUS
OO61mas xapakTepuCTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 12 0 1

KpEMHUH, UX coeauHeHus. bop




Hroro no pazneny

42

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

3.1 OO6miue cBoiicTBa METAILIOB 6

3.2 Bakueiinie MeTaisl 1 UX COSTUHCHUS 16
Hroro no pazgeny 22
Pa3nes 4. Xumus u okpyskapomas cpeaa

41 BemecTBa 1 Matepualibl B )KU3HU YeJIOBEKA. )
' OCHOBBI DKOJIOTHUECKOM TPAMOTHOCTH
Hroro no pazgeny 2
Pa3zgea 5. O0001meHue 3HAHU

51 [ToBTOpeHME M 00600IIIEHNE 3HAHUI 0
' OCHOBHBIX Pa3/esioB KypcoB 8—9 kiaccoB
Hroro no pazneny 0
Pa3znen 6. O000menune 3HaHUI
Hroro no pazgeny 0
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102







IHOYPOYHOE IIJTIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

[Ipenmer xumuu. Pons XuMuu B 5KU3HU
geJIoBEKa

[TonsTHe 006 UCTOPUM BO3HUKHOBEHUS H
pa3BUTHA XUMUU. XUMUS B CHCTEME HAyK

Tena u BentectBa. Pu3nueckue u
XMMHYECKHE CBOMCTBA BEIIECTB

duznyecKkre 1 XMMHUYECKUE SIBICHUS

Ilouarue o TCOPECTUUCCKUX METOAaX
IMO3HaHHA B CCTCCTBCHHBIX HAYKaX.
Hcrounnky xumMudeckoi nHGoOpMaImm

HpCZ[CTaBJ'IeHI/IH O HAYYHOM ITIO3HAaHWU Ha
IMIIUPUYECKOM YPOBHE: HaOII0JeHNUE,
W3MEpEHHUE, SKCIICPUMEHT, MOJICITUPOBAHHE.
ITonstue o METOAax pa6OTI>I C XUMHUYCCKHUMHU
BemecTBamu. OOOpy0BaHHE IIKOJIBHOM
XUMHUYECKOH J1abopaTopuu

IIpakTueckas padora Ne 1 o Teme
"[IpaBuna paboTsl B 1a00paTOpUU U MPUEMBI
oOparieHus ¢ 1a00paTOPHBIM
obopynoBanueM"

YucTrle BELIECTBA U CMECH




9 CriocoObl pa3aeneHus cmecei
[IpakTrueckas pabora Ne 2 o Teme

10 "Pa3nenenue cmecell (Ha mpuMepe OUYNCTKU
MMOBapEHHOM comn)"

11 ATOMBI U MOJIEKYJIBI

12 XUMHYECKHE DJIEMEHTHI
[IpocTeie u cnoxHbBIE BemecTBa. BemecTBa

13 MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS.

14 Xumuaeckas hopmyJia.
BaneHTHOCTE. XMMUUECKHUX 3JIEMEHTOB

15 3aKO0H IMOCTOSHCTBA COCTaBa BEIIECTBA

16 OrnpezeneHre BaJIGHTHOCTH aTOMOB T10
dbopMyiaM OMHAPHBIX COCTUHCHUIA

17 OtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENbHAsA MOJIEKYJISIpHAs Macca.
Brrunciienre 0OTHOCUTEILHON MOJIEKYIIIPHOM

18 MAaccChl BEIIECTBA, MOJISIPHOM MacChl MAaCChI
BEIIECTBA M KOJINYECTBA BEIECTBA.
MaccoBas 1011 XHUMUYECKOIr0 3JICMEHTA B

19 coenMHEeHNN. Brruncienmue MaccoBOt 0N
XAMHYECKOI'0 3JIEMEHTA B COEJUHEHHUU.
Haxoxnenue npocreiimeii hopmyIbt

20 BeIleCTBa MO MaCCOBBIM JIOJISIM MIJTH
MOJIBHBEIM JIOJISIM 3JICMEHTOB.

21 KomnuectBa BemectBa. MoJb

22

B3aumocBs3b KOJINYCCTBA, MaCChl U 4HCJIa




CTPYKTYPHBIX CIHMHUIT BCIICCTBA.

Pemenne 3aga4d Ha OMPEACIICHUC KOJTNYCCTBA

23 M MaccChl BEIIECTBA.

24 XuMHUecKue ABIeHUA. XUMUYECKash peaKus
U ee IPU3HAKU

25 3aKOH COXpaHEHMsI MAacChl BEILIECTBA.

26 ATOMHO-MONEKyIsgpHas Teopus. Ku3Hb u
nearenbHocTh M.B. JIomoHOCOBa

27 XHWMHUYECKUE YPAaBHEHHUS.

28 THUIIbI XUMHAYECKUX PEaKLIUi
PacueTsl 10 XMMUYECKUM ypaBHEHUSIM

29 KOJIMYCCTBA U MACChl HCXOIHBIX BEILECTB HIIN
MPOJIYKTOB PEAKIIUH.
Brruucnenue no ypaBHEHUSIM XUMUYECKON

30 peaKIMK:KOJINYECTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce
peareHTOB WX MPOJAYKTOB PEAKIIUH.
Brruncnenus no ypaBHEHUSIM XUMHYECKOM

31 peaKIyK: KOJIMYECTBO BEIIEeCTBA, MacChI 10
W3BECTHOMY KOJIMYECTBY BELIECTBA, MAcce
peareHTOB WJIH MPOJTYKTOB PEAKIIHH.

32 O0001IeHe B CUCTEMaTH3aIus 3SHAHUH

13 Kontponbnas padorta Ne 1 o reme
"BemectBa u xuMu4deckue peakuun'

34 Bo3nyx - cmech razos. [lonsarue o razax.

35 3akoH ABorajipo. MossipHbIif 00bEM ra3oB.

36 Brruncienne oobeMa, KOJIMYECTBA BEIIECTBA




rasa o U3BECTHOMY €TI0 KOJIMYECTBY,
o0BeMy.

OTHOCUTENBHAS TUIOTHOCTD Ta3a.

37 Brruucnenne OTHOCUTENBHON INIOTHOCTH
ra3os.

BrrunciieHre OTHOCUTENBHON MOJIEKYJIIPHOM

38 MOJIEKYJIIPHOW MAcChI ras3a o €ro
OTHOCHUTEIIbHON MJIOTHOCTH.

OObeMHbIE OTHOIICHHS Ta30B MPH

19 XUMHUYECKUX peakluusax. Beruucnenus
00BEMOB Ia30B 110 YPABHEHUIO XUMHUUECKOM
peaxkuuu.

40 Kucnopon - aneMeHT 1 mpocToe BEeUecTBO.

41 Oxcumsl.

42 Crioco0sI MoTy4eHus: KUCI0po/ia B
71a00paTOPUH U TPOMBIIIIICHHOCTH.
[IpakTrueckas padora Ne 3 o Teme

43 "[Monyuenue u cobupanue
KHCJIOPO/JIa ,M3y4YeHHE €r0 CBOMCTB"

44 O30H - ajutoTpornHas MoauduKanus
KHCIIOpO/JIa.

TernoBoit 3¢ dexT XuMHUECKON peaklny,

45 TEPMOXUMHUUYECKHE YPABHEHHUSI, 3K30- U
SHAOTEPMUYECKUE PEAKIIHH.

46 TomnuBo. Mcnionb3oBaHue yris 1 METaHa B
KaueCTBE TOIUIMBA. 3arpsi3HEHUE BO3TyXa.

47 KonTponbnas padbora Ne 2 o reme

"Boznyx.Kucnopoa. Oxcuapl."




48

BO,Z[OpOI[ - OJICMCHT M IIPOCTOC BCUICCTBO.

Crioco0bl ToJTy4eHHs BOAOPO/Ia B

49 71a00paTOPUM U MIPOMBIIIIICHHOCTH.
IIpakTueckas padora Ne 4 o Teme

50 "[lonyuenue u cobupanue BoIopoaa,
W3Y4YEHUE erocBOUCTB"

51 Hcnonp30BaHne BOIOPOAA B KAUECTBE
TOILJIBA.

5 IlonsiTue o xkucnorax u consax. Cocras
KHCJIOT U COJIEH.
Beruucnenue o ypaBHEHUSIM XUMAYECKON
peaKiuu: KOJINYecTBa BellecTBa, 00beMa,

53 MaccChl TI0 U3BECTHOMY 00BEMY, Macce,
KOJIMYECTBY BEIIECTBA PEAT€HTOB WU
MIPOJIYKTOB PEAKIIUH.

54 ®dusnyeckne cBOMcTBa BoAbl. Bona B
MIPUPOJE.

55 XUMHUYeCKIe CBOMCTBA BOIEI.

56 CocTaB OCHOBaHMIA.

57 PactBOpsbl. PacTBOpHMOCTD BEILLIECTB B BOJIE.
Crioco0Obl BbIpaK€HNE KOHILIEHTPALIUU

58 pacTBOPOB: MaccoBasi J0JIsI paCTBOPEHHOTO
BEILIECTBA, MOJISIPHAS] KOHLIEHTPALIMSL.

59 [IpakTrueckas pabora Ne 5 o Teme

"[IpuroToBieHne pacTBOPOB C ONPEIEICHHON
MAacCCOBOM J0JIel paCTBOPEHHOT'O BEILIECTBA.
[IpuroroBieHue pacTBOPOB C OMPEICTICHHON
MOJISIPHOM KOHIIEHTpaIMeld pacCTBOPEHHOTO




BelecTna"

BrramcneHns ¢ ucnojab30BaHUEM ITOHSATHSI

60 ""MaccoBasi 107151 BEIIeCTBa B pacTBOpe”
Boluucnenue ¢ HCTIOIB30BAHUEM TTOHSITHS

61 "MoJIsIpHasi KOHLIEHTpAalHsl paCTBOPEHHOTO
BemecTna”

2 3arpsi3HeHUE IpUPOAHBIX BoA. OxpaHa 1
OUYHCTKA MPUPOJHBIX BOJI.

63 Bbluucienus ¢ uCnojib30BaHUEM MOHATHUS
""MaccoBas 107151 BEIIeCTBa B pacTBOpe"
Brruucnenus ¢ uCosib30BaHUEM TTOHSATHUS

64 "MoJIIpHasi KOHLIEHTPAIUsI PACTBOPEHHOTO
BelrecTna"

65 O06o001enne u cucTeMaTU3aIus 3HaHUM.
Konrponbnas padora Ne 3 o Teme

66 " "

Bonopon. Boxa. PactBopsl. OcHOBaHMs

67 Oxcuppl: cocTaB, KiacCUpUKaIuS,
TPUBHAJILHBIC HA3BAHMS.

68 [TonydyeHnue u XUMHUYECKUE CBOWCTBA
OKCHUJIOB.

69 [TonsiTve o rUAPOKCUAAX - OCHOBAHUSX U
KHCJIOPOJICOICPKAIINX KUCIOTaX.

70 OU3NYECKHE U XUMUYECKUE CBOMCTBA KUCIIOT

71 Knaccudukarus ocHoBaHUI

72 [lenoun, UX CBOWCTBA U CIIOCOOBI MOTYYSHUS

7 HepacTBopumbie ocHOBaHUS, UX CBOWCTBA U

CIIOCOOBI MMOJIYYCHHUA.




[TonsiTre 06 aM(pOTEPHBIX THIPOKCHIAX:

74 XUMHYECKHE CBOMCTBA U MOJyYEHUE.
[IpuMeHeHne BaXXHEUIINX OCHOBAHUI

75 Comnm: cocraB, KaccupuKaIys, TPUBHATbHBIC
Ha3BaHUS.

76 du3nyecKkue U XMMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coneil.

77 ['eneTnueckas CBsI3b MEXKIy Kilaccamu
HEOPTraHUYECKUX COCTMHEHUM.
[TpaxTuueckas padota Ne 6. Pemenue

7 AKCIIEPUMEHTAJIbHBIX 33/1a4 10
TeMe" OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHuin"

Konrponbnas padora Ne 4 o Teme

79 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

20 [TepBbie ONMBITKH KIacCUPUKAITTN
XAMHUYECKUX DJIEMEHTOB.

31 [lepuoanueckuii 3akoH. OTKpBITHE
MePUOIUYECKOTO 3aKOHA.

82 IIepuons! ¥ rpynmsl.

83 OCHOBHBIE CBEICHUS O CTPOCHUHU aTOMA.

%4 N3oTOMBI Kak pa3HOBUIHOCTH aTOMOB
XHUMHYECKHX DJIEMEHTOB

85 DNeKTpOHHbIE OpOUTATIN

26 DHepreTHuecKue ypoBHU U MOJAYPOBHU

aTOMOB: s, p, d - opOuTanu.




DJeKTpOHHbIE KOH(PUTYPALMH U JIEKTPOHHO-

87
rpadgudeckue HopMyJibl aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000JI0UE€K aTOMOB

88 nepBbIx 20 snmemenToB [lepuoanyueckoit
cucremsl .. Menaeneena

29 HN3MeHeHue CBOMCTB XUMHUYECKUX AJIEMEHTOB
B [IEPUOJAAX U TPYIIaX.
XapakTepucTuKa XMMHUYECKOI0 JIEMEHTA 110

90 ero nojoxeHuto B llepunoanueckoii cucreme
JA.N. MenneneeBa
3nauenue Ilepuonnueckoro 3akoHa u

91 [Teproanyueckoit CUCTEMBI XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHSI HAYKU U TEXHUKHU.

9 DAEKTPOOTPHUIIATENEHOCTh XUMHUUECKHUX
JJIEMEHTOB.

93 KoBasieHTHas1 monsipHas ¥ HENOJIAPHAs CBS3b.

94 Nonnas cBs3b. TUIbI KPUCTAIINYECKHUX
pELIETOK.

95 CreneHb OKHCIEHUS.

96 OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIE
peaxuuu.

97 XUMUYECKHEe 3JIEMEHThI: OKUCIUTENN U
BOCCTaHOBUTEIIH.
CocraBneHne OKUCIUTENBHO -

98 BOCCTAHOBUTEJIBHBIX PEAKIINM, METO]T
AJIEKTPOHHOTO OasaHca.

99 Brruncnenue npocreiiieil MoneKyaspHOn




(bOpMy.]'IBI BCIICCTBA 110 U3BCCTHBIM
MAaCCOBBIM JOJIAM 3JIEMCHTOB.

100 O06001eHne U cucTeMaTH3alus 3HaHUH. 1
101 Konrtpomnbnas padora Ne 5 o teme 1
"Ctpoenue aroma. XuMU4eCcKas CBS3b"
102 PesepBHBIi yPOK. 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

CrtpoeHue aToMOB

ITocnenoBaTenbHOCTD 3aII0THEHUS
AJIEKTPOHHBIX OpOUTANEN aTOMOB MaJIbIX
[IEPUOI0B

Oco0eHHOCTH 3aI0THEHUS QJICKTPOHHBIX
Op6HTaﬂeﬁ aTOMOB OOJIBIIINX IepruoaoB

CreneHb OKHCIICHHS U BaJICHTHOCTD

Bunn xumuueckon cBsI3u

OOMeHHBI 1 JOHOPHO-aKIETOPHBIN
MeXaHU3M 00pa3oBaHMs KOBAJICHTHON
CBA3U. MeXMOIIEKyIsIpHbIE
B3aUMOJCUCTBUSA

THIIBI KPUCTAINYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHUSI KPUCTAIITMNUECKUX
pemeToK

3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA
KPUCTAJUIMYECKOU PEIIETKU U BUIA
XMMHYECKOH CBSI3U

Knaccudukanmss XuMuaecKkux peakifi 1mo
Pa3IMYHBIM MPU3HAKAM

10

DHepreTuKka XMMHYECKHUX PEaKIIUi.
TernoBoi 3(h(PeKT XUMUIECKOI peaKIuu




11

3akoH I'ecca u ero CIICACTBHA

12

Breraucnenus 1o TECPMOXHUMUUYCCKOMY
YPaBHEHHIO PEAKIINU: TETIOBOTO 3 dexra
XHUMHAYECKOH peaKIiu Mo KOJIUIECTBY
BEIIECTBA, Macce WIH 00BEMY
MIPOpPEarupoBaBIIETO UK
00pa3oBaBIIETOCS BEIECTBA

13

[ToHsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKOH IEUCTBYIOIINX Macc

14

Oueprus aktuBanun. [lonsTie o karanmse.
®epmenThl. UTHrHOUTOPBHI.

15

@akTopbl, BIUSIOIINE Ha CKOPOCTh
XUMHUYECKON pEaKIuu

16

[ToHsITHE 0 XUMUYECKOM PaBHOBECHH,
npunnun Jle Hlarenbe

17

@akTOpsl, BIUAIOIINAE HA COCTOSHHUE
XMMHYECKOTO PABHOBECHS.
[IporaozupoBanne BO3MOKHOCTH
IIPOTEKaHUsI XMMUUYECKUX MPEBPAIlCHUN B
Pa3IMYHBIX yCIOBUAX

18

OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
peaKiuu

19

BaxHbie okucIUTEN 1 BOCCTAHOBHUTEIH.
[Tepmanranar kanus

20

CBoiicTBa NPOCTHIX BEIIECTB — METAILJIOB
1 HEMETAJJIOB, KUCJIOT U COJICH — B CBETE
MIpe/ICTaBICHU 00 OKUCIUTEIHHO-
BOCCTAHOBUTCIIBHBIX PCAKIUAX




[Tpaktuueckas padota Ne 1. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/a4 M0 TeMe

21 «OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuum»
KonTponbnas padora Ne 1 o reme

22 «OCHOBHBIE 3aKOHOMEPHOCTH POTEKAHUS
XUMHUYECKUX PEAKIUIN»

” PacTBopeHne kak GPU3NKO-XUMUICCKHUI
poriecc

24 DNEKTPOIUTHI U HEANEKTPOJIUTHI

25 Teopus ANEKTPONTUTHYECKON TUCCOLIMALIAN

26 HNonHoe npounsBeaeHne BOIBI.
Bonopoansiil mokaszartesnb

7 DNEeKTPOIUTUYECKAs TUCCOLUAIINS KUCIIOT,
OCHOBaHMI U coJen

28 Peaxiiuu nonHoro ooMeHa
CBOICTBA KHCJIOT, OCHOBAHUH M COJICH B

29 CBETE MpeACTaBIeHUI 00
AIEKTPOIUTUUECKON AUCCOLIMAIIIHI

30 KauecTBeHHbIe peakiiy Ha HOHbI
[TpakTuueckas padota Ne 2. Permenue

31 3KCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«INEKTPOIUTUYECKAS] TUCCOLUALINS

32 I'maponus coneit

33 HoHHbIE ypaBHEHUS TUAPOJINA3A COJIEHN

34 IIpaktuyeckas pabora Ne 3. Pemenue

OKCIICPUMCHTAJILHBIX 3a/1a4 110 TCME




«['maponus cosei»

BBI‘—II/ICJ'IQHI/ISI MacCCBhI HpOJIYKTa peaKHI/II/I 10
U3BECTHOU Macce OQHOI'0 U3 UCXOIHBIX

35 BEIIECTB, B3ATOI0 B BUJIE PACTBOPA,
COJIEPIKAIIETO ONMPENCIEHHYO
KOHIIEHTPALMIO PACTBOPEHHOTO BELIECTBA
Kontponbnas padota Ne 2 mo teme

36 "DNEeKTPOIUTHIECKAST TUCCOIHAITHS.
XHWMHUYECKHE PEaKUU B pacTBOpax"

37 OO6m1as XxapakTepuCTUKA HEMETAILJIOB

38 OO1m1ast XxapaKTepUCTHKA TaJIOT€HOB

19 XUMHYECKHE CBOMCTBA TAJIOTEHOB.
XUMHUYECKHE CBOMCTBA XJIOpa

40 XnopoBoaopoa. ComnsiHasi KHCIIOTa
[Ipaktuyeckas padora Ne 4 o Teme

41 "[losrydyeHne consiHOM KUCIOThI, U3yUCHHUE
e€ cBoiicTB"

4 [TonsiTue 0 KUCIOPOACOAEPKAILIUX
KHCJIOTaX XJ0pa U UX COJISIX
Brruncnenus no ypaBHEHUSIM XUMHYECKUX

43 peaKiuii, €CJIM OJJMH UX PEareHTOB JIaH B
M30BITKE

44 Bakneiiiume coenrHeHus Xjopa U UX
HaX0XJIEHUE B IPUPOJIE

45 OO6mras xapakTepucTuka 3J1eMeHTOB VIA-
TpyIIbI

46 CtpoeHue 1 CBOMCTBA IPOCTOTO BEIIECTBA




cepbl. AJUIOTpOITHbIE MOAU(UKAIIMH CEePBI

CepoBoaopon, cTpoeHue, hu3ndeckue u

47 XUMHYECKHE CBOMCTBA

48 Oxcuppl cepbl

49 CepHucTas KMCIIOTA U €€ COJHU.

50 CepHast KMCJIOTa U €€ COJIA

51 [TpoMbIIIIEHHOE TTOJTyYE€HHE CEPHOMN
KHCIIOTBI
Haxoxxnenne cepsl 1 €€ COeTMHEHUH B

52 npupoae. XuMHU4ECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpelibl COETUHEHUSIMU CEPbI
BbruuciieHust Macchl IpOAyKTa PEakiiy Mo

53 HU3BECTHOM MaccoBOM (00BEMHOM) J0I1e
(%) ero BBIXOa OT TEOPETUICCKU
BO3MO>KHOI'O
Brruucnenus maccoBoit (00bEMHOM) 10JIH

54 (%) BBIXOJA@ MPOIYKTA PEAKLIUHU I10
M3BECTHOI Macce (00BEMY) HCXOTHOTO
BEIIECTBA U MPOAYKTA PEaKIUH

55 OOm1ast xapakTepucTHKa 31eMEHTOB VA -
TpyIIbI

56 A30T, pacpocTpaHeHHUE B IPUPOJIE,
¢buznyecKue 1 XUMUYECKHe CBONCTBA

57 AMMHaK, ero GU3NIEcKue U XHMUIECKHE
CBOMCTBA

58 Conu ammoHUs

59 IIpaktuyeckas pabora Ne 5 o Teme




"[lonydyeHne aMmMuaka, U3yueHUe ero

cBOMCTB"

60 Oxkcunet azota (I, I1, 111, IV, V)

61 A3oTtucTas KuciaoTa. A30THast KUCJIOTa

2 [IpoMbIneHHOE TOTyYeHUe a30THOM
KHUCJIOTBI
Hurpartsl u HuTpUTHL. XMMUYECKOE

63 3arps3HEHUE OKPY KalOIIe Cpeibl
COEIMHEHUSIMU a30Ta

64 ®docdop, amnorponHbie MOaUPUKALUN
¢dbocdopa

65 Oxcunst hocdopa (111, V) u pochopuas
KHCIIOTa
[TonsiTHe 0 MUHEPATBHBIX YI0OPEHUSX.

66 3arpsi3HeHue NPUPOJHBIX BOJOEMOB
COeMHEHMSIMH a30Ta U pochopa

67 Yrnepon, ero aJuioTpONHbIE MOIU(MUKAIINN
U CBOWCTBA
Oxcuppl yriaepoaa, ux pusnueckue u

68 XUMUYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0OJIeMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV)
[TpakTrueckue paboTsl Ne 6 1o Teme

69 "[Monyuenune oxcuna yraepoaa (IV) u
M3y4Y€HUE ero CBOMcTB"

70 VYronpHas KUCIIOTa U €€ COu

71 [TepBoHavabHBIE TOHATHUS 00




OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSIX YTIIepo/ia

72

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB U
UX POJIb B OBITY U IPOMBIIIIEHHOCTH

73

TTonsTHE O OMOIOTMYECKHU BaKHBIX
OpPraHUYECKUX BEIIECTBAX — JKHUPAX,
Oenkax M yriieBoaax

74

Kpemnuii, ero ¢puzndyeckne 1 XuMHUECKUE
CBOMCTBA

75

Oxkcun kpemuwns (IV), kpeMHueBas
KHCIIOTa, CUIIUKATHI

76

[Tpaktuueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIIBHBIX 3a7a4 M0 TEME
"BaskHeHIe HEMETAIUIBI M UX
coenuHenusa"

77

Brruucnenune maccer (00beMa) MpoayKTa
peaKIuu 1Mo JaHHOU Macce (00bemy)
HCXOJIHOTO BEIIECTBA, COJIEPIKAIIETO
OTIpe/ICNICHHYI0 MacCOBYIO JIOJTIO
MpUMeECEH.

78

KonTponbhas padorta Ne 3 o reme
Bakueiinme HeMeTayUIbl U UX
coenuuenusa"

79

OO01mas xapaKTepuCTUKa XUMUIECKIX
3JIEMEHTOB - META/UTOB Ha OCHOBE HX
nonoxkenus B [ICXD JI.M.Menneneena.

80

Meramuueckas CBA3b U METaJNINYECKAst
KpUCTAJIIMYECKasl pelIeTKa. 3aBUCUMOCTh




(bu3MYECKUX CBOWCTB METAIIJIOB OT
CTPOEHHUSI KPUCTAJJIOB.

81 OO01ue XMMHUYeCKUE CBOMCTBAa METAJIJIOB.

%) OO6u1re crocoObl MOTYYEHUSI METAJIIOB,
MeTtainyprus. CriaBsl.
DNEKTPOJIN3 PACIIABOB U PACTBOPOB COJIEH

83 KaK OJJUH U3 CIIOCOOO0B MOTYUYEHUS
METaJIJIOB.

84 [TonsTHE O KOPPO3UU METAILIOB.

85 Mertaiubl A- rpyni. [llenounbie MeTaib.

26 Haxoxnaenue B npupone. CBoicTBa
LIEJIOYHBIX METAJIJIOB.

87 IllenoyHO3€MENBHBIE METAJLIIEL.

28 Baxkneiimume coetnHeHUs KaabIHs,
CBOMCTBA, IPUMEHEHUE.

29 XecTtkocTb BOJBI U CIOCOOBI €€
yCTpaHEeHHS.

90 ATIOMUHMIA.

91 OO01mmas xapakTeprcTUKa MeTauioB b rpynm
(MOGOYHBIX MOATPYTIIT).

92 Menp u cepedpo

93 [unak

94 AMdoTepHbIe CBOMCTBA OKCHUIOB U
THAPOKCHUJIOB IIMHKA M ATFOMUHUS

95 XKeneso

96 Oxcunpl, TUAPOKCUBI U cou xene3a (1) u

xenesa (I1)




UyryH U cTajb - CIUIaBbI XKele3a.
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIICH

o7 cpensbl. [loHsTre O IpeaenbHO AOMYCTUMOMN !
KOHIIEHTpAllUK BEUIECTB
[IpaxTuueckas padorta Ne 8. Pemenue

98 SKCIEPUMEHTAIIBHBIX 3a7a4 0 TEME 1
"BakHelmme MeTalIbl U UX COeTUHEHUS"

99 PaznmuHbie THIBI BEIYUCIICHHUH 110 1
YpaBHEHUSAM XUMHUUYECKHX PEAKITHM.

100 Kontponbhas padota Ne 4 1o reme |
"Baxkueiime MeTauIbl U UX COeqUHEHUS"
Xumus U 310poBbe. be3onacHoe

101 HCIIOIb30BAHNE BEIIECTB U XUMUUYCCKUX 1
peaxiuii B ObITY.

102 HoBbie maTepuaibl 1 TEXHOJIOTHH. 1
[Ipunuune! "3enenoit xumun"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
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