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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XMMHU OCHOBHOTO 00IIero oOpazoBaHus (yriayOJEHHBIN
YPOBEHB) COCTaBJIEHa Ha OCHOBE TPEOOBAHU K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IIPEACTABICHHBIX
B ®I'OC OOQ, ¢ yuerom denepaibHOi paboyeit mporpaMMbl BOCITUTaHUSI.

[Iporpamma mo XuMUH pa3zpaboTaHa C IEJbI0 OKa3aHUs METOAUYECKOU
MOMOIIM YUYUTEIIO B CO3/JaHUM paboyveil mporpaMMbl IO Y4eOHOMY IIPEAMETY.

[Iporpamma mo xuMuM naéT MPEACTaBICHUE O LEMAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIHTAHHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
IpeaMeTa, OnpeaesnsieT 00s13aTebHOE MPEIMETHOE COJEPKAHKUE, €T0 CTPYKTYPY IO
pazmenaM M Te€MaM, pAcIpelesieHHe [0  KjaccaMm, PEKOMEHIYyEeMYIO
MOCJEA0OBATEbHOCTh HM3YYEHHS] XHMHUU C YYETOM MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKU Y4yeOHOro Tpoliecca, BO3PACTHBIX
ocobeHHOcTe oOywatomuxcs. B mporpaMMe 10 XUMUM — YUYUTBHIBAIOTCA
BO3MOXXHOCTH y4e€OHOro MpeaMeTa B peanu3aliuud TpeOOBaHHWM K IJIaHUPYEMbIM
JUYHOCTHBIM, METANpeJIMETHBIM M TIPEIMETHBIM pe3yibTaTaM OOy4YeHHS U B
GOpMHpPOBAaHUHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIILHOW  JIE€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHus.

N3ydyenne XUMUM HA YPOBHE OCHOBHOIO 00miero oOpa3oBaHUSA
OpPUEHTHUPOBAHO HA OOMIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOAMMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTUSA MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN U
WHTEpPECOB OOydYarolmmxcs, Ha MPOJOJDKEHHE OOYUYEeHHS Ha YpPOBHE CpEIHEro
o01ero oOpazoBaHus.

3HaHWE XWMHH CIYXUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
0oOy4aromierocsi, €ro MpejcTaBICHU O MaTepUaIbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT GOPMUPYEMbIE XUMHUEH TIPEACTABICHUS O MPEBPAILCHUSIX YHEPTUHU U
BEILIECTB B TPHUPOJIC, O MYTSIX PEIICHHUS TIJIO0AIbHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOM, IPOAOBOJIBCTBEHHOU
po0eM, MpoOIEMbI SKOJIOTHUECKONM 0€30MaCHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3yuenue xumun:

CrOCOOCTBYET  pealv3alldd  BO3MOXXHOCTEM  NJii  caMOpa3BUTUA U
bopMHpOBaHUA  KyJbTYphl  JIUYHOCTH  OOydYalOIIMXCA, UX O0O0med u
GyHKIHOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIeSITEIbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MOBCEHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOM NeITebHOCTH;



3HAKOMHUT CO CHEeIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
MPEICTABICHUN O €IMHCTBE MPUPOJIbI U YEIOBEKA, SABJISIETCS KIIIOUEBBIM HTAllOM B
(GhopMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YUYarOIINXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUSI K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHre 00yUYarOIITUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHeuMBarOTCs CrenuuKoin
COJICpKaHMsI TPEAMETa, KOTOPBIA SBJISIETCSA IMEJarorMueckyd aJarnTUPOBAHHBIM
OTPaXEHUEM OTIPEJICIICHHOTO dTara Pa3BUTHSI XUMUHU.

YriyOnéHHbI Kypc XMMHUU OCHOBHOTO OOIIIETO 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHE OOYYAIOITUMUCS CUCTEMBI NIEPBOHAYATBHBIX MOHSITUN XUMUHU, OCHOB
HEOPraHUYECKOM XMMHUU, OCHOBOIIOJArarolluX MpPEICTaBICHUN OOIEed XUMUU U
OTJICTbHBIX 3HAYNMBIX MMOHATUNA OPTaHUYECKON XUMHH.

CrtpykTypa copepaHus MporpaMMbl MO XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxoja k e€ usydeHuto. CojpepkaHue CKIaJAbIBAETCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI TTOHITHI O XUMUYIECKOM
peaknuu. O0Ge ATH CUCTEMbI OPraHMU30BaHBI MO TPHUHIIUIY IOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTaBICHUI pa3HOTO YPOBHSI:

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

ITepnonnueckoro 3akona J[.11. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3U;

MIPEICTABICHUN 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMK BEIIECTB B pacTBOPAX;

0 XUMHUYECKON KHHETUKE ¥ TEPMOJAMHAMUKE.

B ocHOBy TeopeTHyecKMX 3HAHUN MOJ0KEHBI AMIUPUYECKU TMOJTYyUYCHHBIC
dakTtel. TeopeTndyeckre 3HAHUS Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO YPOBHS
K JpyroMy u 00ecrneuyuBaroT OOy4aroluMcs BO3MOKHOCTb OOBSICHATH H
MIPOTHO3UPOBATh CBOMCTBA, CTPOEGHHE U OOJIACTH MPAKTUUYECKOTO MPUMEHEHHS
M3y4aeMbIX BEIECTB.

OcBoeHue coaepKaHWs TMPOTPAaMMBI 1O  XHUMHH  TPOUCXOJUT  C
WCIIOJIb30BAaHMEM 3HAHUW W3 paHEE U3YYEHHBIX YYEOHBIX TMPEIMETOB:
OKpYy’Karolud Mup, Ouosorus, (u3uka, mMaTeMaTuhka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHusi MO XUMHUHU (yriayOn€HHBIM
YpPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHEe (PYHIAMEHTaJIbHOTO Xapakrepa
oOpa3zoBaHus, crnenuduku ydyeOHOTro MpeaMeTa U O00eCreyeHHe YCIEIIHOTO
oOyuyeHHs Ha CIENyIIleM YypoBHE oOpa3oBaHusi. B mnporpamMmme mo XuMHUH
peanu3yeTcsl pa3BUBAIONIAS M MPAKTUYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUHU,
muddepennpanys  00ydeHMs,  BKIIOYArOmas  ITPOPUIBHYIO  MOJATOTOBKY



oOyyarolmuxcs M TOCIEAYIOUIee CaMOOIpeAeieHHe B BBIOOpE HAaNpaBiICHUS
oOyueHus B IpoPUIBHBIX Kiaccax.

VYrinyOonéHHoe U3yyeHHWE XMMHUHM  CIOCOOCTBYET  pealu3aluu  3aj1ad
po(eCcCUOHATIbHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEA0CTaBIEHNE BO3MOKHOCTH
KOXJIOMY O0OyYarliemMycsi MpOSIBUTh CBOM HWHTEIUJIEKTYallbHbIE U TBOPYECKHUE
CIIOCOOHOCTH TIPH  HU3YYEHUH Y4YeOHOro TpeaMera, HEOOXOIuMbIe IS
MPOJIOKEHUS 00pa30BaHUs U JaIbHEHIIIEH TPYI0BOU EATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIM ypOBEHb) MpeJHA3HAYEHA IS
WCIIOJIb30BaHUSI B 00pA30BATENbHBIX OPraHU3AIUAX, PEATH3YIONINX MPOTPaAMMBI
nuddepentiupoBanHoro (yriayo6aéHHOro, mpo(QUIBLHOTO) H3YUYCHHS OTACIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs.

OOpa3oBaTenbHble (PYHKIIMU XUMHUHU, U3YYaE€MON Ha yIiyOJIEHHOM YpOBHE,
peanmn3yroTcs B Tpoiiecce (popMUpoBaHUS 3HAHUN OCHOB XMUMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JIACTH MPAKTUYECKON NEeATEeTbHOCTH
4yeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajaya y4eOHOro
npeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEUIIINUX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUUECKUX MOJIOKEHUHN, JOCTYTHBIX 0000IICHMI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHUH K HAYYHBIM
METOJaM T[O3HAaHUS TPU HW3YUYCHHH BEIIECTB W XHUMHYECKUX peaKIui,
(OpMHpPOBaHNU U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U WX TNPUMEHEHWU B Yy4eOHO-TIO3HABATEIBHOM U Yy4EOHO-HCCIIETOBATEIHCKOM
JeSATEIbHOCTH, OCBOCHHUM TpaBWJI Oe30macHOro oOpamieHusi ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HU.

[enn n3ydeHus: XUMUU OTPAXKaroT HAMPABIEHHOCTh OOYUYEHHs HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEITIEKTA U 00IIEeH KyIbTYpPHI.

N3yuyeHnue XMMHUM HAMPaBIIEHO Ha TOCTUKEHUE CIIECTYIONTUX LIeeH:

dbopMHpOBaHHWE MHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM JKU3HU;

dbopMHpOBaHHE  CHUCTEMbl XMMHYECKHMX 3HAHMM KAk  KOMIIOHEHTa
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpA, KaK OCHOBBI JIJII TTOHUMAHUSI XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY>KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

MPUOOIIEHNE OOYyYaroIUXCs K CaMOCTOSTEILHOH IO3HABATCIBPHOM U
UCCJIEIOBATENILCKOM  JICSITENIbHOCTH, K  Hay4YHbIM  METOJaM  TO3HaHus,
(bopMHpoBaHWEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  00mie  (PYHKUIMOHATBHOW W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSICHATh U OICHWBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, UCHOJIb3Yysl 3HAHUS W OIMbBIT, MOJIYYCHHBIC MPU H3YUCHHUU



XMMHH, TPUMEHATh HUX MpPHU pPEIIeHUU NpoOJeM B TMOBCETHEBHOW XKHU3HU MU
TPYJIOBOM IE€ATENbHOCTH;

pa3BuTHEe y OOy4YarOIIMXCS HHTEpeca K HU3YYEHUI0O XUMUU U cdepam
JEATENbHOCTH, CBA3aHHBIM C XHWMHEH, MOTHBALUsi K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIEr0 PO U HAIIPABJIEHHOCTH JaJIbHEHIIIET0 00yUYeHMS;

OCO3HAHHME IEHHOCTH XUMUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI 3KOJOTMYECKOU KYJIbTYpbl, HEIPUATHE IAEUCTBUN, NPUHOCALIUX BpEX
OKPYXaIOUIEN CpeJie U 3J0POBBIO JTIOIEH;

npuobpeTeHne 00yJaroIIUMHUCS OTbITa CAMOIO3HAHUSA, KIIOUYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJISl PA3IMYHbBIX BUIOB JI€ATEIbHOCTH.

Ha yriny6nénnoe u3ydeHue ydyeOHOTo npeaMera « XuMush» oTBoautcs mo 136
yacoB B 8 u 9 kiaccax (4 yaca B HeJlel0), Bcero 272 yaca 3a JiBa rojia 00yueHus..



COAEPKXAHUE OBYUYEHUA
8 KIIACC

IlepBoHaYabHbIe XUMUYECKHE MIOHATHS

Xumusi — BaxkHasi 00JaCTh €CTECTBO3HAHUS U MPAKTUUYECKON NEeATETbHOCTH
yenoseka. [Ipeamer xumun. Ponb xumnu B )ku3HU 4denoBeka. Kparkue cBeneHus
00 UCTOpUU BO3HMKHOBEHUS W PA3BUTHUS XUMHUU. XUMUS B cucTeMe Hayk. Tena u
BemectBa. Du3nueckue M XUMHYECKHE CBOMCTBAa BEIIECTB. ArperaTHble
COCTOSIHUS BewlecTB. [IOHATHE O TEOPETUYECKUMX U IMIIMPUYECKUX METOJax
IIO3HAHUS B E€CTECTBEHHBIX HayKax. lIpeicTaBieHHss 0 Hay4yHOM IO3HAaHWHM Ha
AMIIMPUYECKOM YPOBHE: HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOIEIMPOBAHUE,
BblyncieHue. IIpencraBieHnss 0 HayYHOM IIO3HAHUM HA TEOPETHUYECKOM YpPOBHE:
Hay4dHble (aKTbl, IpoOIeMa, TUIIOTE3a, TEOPHSs, 3aKOH.

S3bIk xumMuu. CTOYHUKH XUMUYECKON HH(pOpMaIIu.

[Tonatue o merogax pabOThl ¢ XUMUYECKUMH BemiecTBamu. OOopyaoBaHue
IIKOJIBHOW XMMHUYECKoW Jaboparopun. [IpaBuia Oe3omacHOro oOpaimeHus c
BEIIIECTBAMHU U JaOOPATOPHBIM 000pPYAOBaHUEM.

Yucrteie BemecTtBa U cmecu. [IpupoaHsie cmecu: BO3AyX, NMPUPOAHBIA Ta3,
He(Th, MPUPOIHBIE BOJIbI, TOPHBIE MOPOAbI U MUHEpasbl. [IOHITHE O TOMOTEHHBIX
U TeTepOoreHHbIX cMecsax. CrocoObl pasaenenus cmeceil. OuucTKa BEIIECTB.

BemectBa M XMMHYECKHE pEaKUUH. ATOMBI U MOJEKYJIbl. XHUMHYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JEMEHTOB. IIpoCThle M CIIOKHBIE BEIIECTBA.
Merannel n HeMeTtauibl. BenjectBa MOJEKYJISPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckas ¢opmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB.
3aKOH MMOCTOSHCTBA COCTaBa BewlecTB. OnpeaeneHue BAJICHTHOCTH 3JIEMEHTOB IO
dopmynam OMHApHBIX COEAMHEHUH W cocTaBieHue (opMysn OHHAPHBIX
COCIMHEHWHA M0 BAJEHTHOCTU 73yeMeHTOB. OTHOCHTENbHAs aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1015 XUMHUYECKOTO AJIEMEHTA B
coenuHennd. Haxoxxnenue npocteiiiieil popMyibl BellecTBa MO0 MAaCCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemiecTBa. PacueTsl 1o Qopmynam
XMMHUYECKUX COENUHEHUU. MolsgpHas Macca CMecH BemecTB. MombHas H0JIs
XUMUYECKOT0 3JIEMEHTa B coeAuHeHuu. Haxokaenue mnpocreiieid (Hopmyibl
BEILIECTBA 110 MOJIBHBIM JIOJISIM DJIEMEHTOB.

Pu3nyecKkrue U XUMUYECKUE ABJICHUS. XUMHUYECKasl PEaKLUs U €€ IPU3HAKU.
VYcnoBus NpoTekaHusi XUMAYECKUX pEeakUnid. 3aKOH COXPAHEHUSI MACChl BEILIECTB.
AToMHO-MOneKysipHasg Tteopusa. KuszHb u npesrensHocTh M.B. JloMoHOCOBa.



XUMUYECKHE ypaBHEHHUS. TUIIBI XUMUUECKUX PEAKIUH (COEMHEHHUS], Pa3I0KEHUs,
3aMeleHus, ooMeHa). Pacuersl mo XuMU4eCKUM ypaBHEHHSIM.

OKCNIEPUMEHTAILHOE M3YYEHHE BEIIECTB M SIBJICHUWA. 3HAKOMCTBO C
XUMHUYECKOM TOCYyIOoW, ¢ mpaBuiaMud palOOThl B JIadopaTopuM M MpUEMaAMHU
oOpamenusi ¢ yaboparopHbiM oOopynoBaHueM. M3ydyenwme u ommcanue
bu3nUecKuX CBOMCTB OOpa3lloB HEOPTraHWYECKUX BEIIECTB — METAUIOB U
HeMmeTauioB. HaOmionenue ¢usmyeckux (TUiaBiIeHUWE BOCKa, TasHHUE JIbJa,
pacTUpaHUe caxapa B CTYIKE, KUIEHUE W KOHJIEHCAIUsl BOJbI) U XUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHWE METHON MPOBOJIOKHU, B3AUMOJECHCTBUE COMbI WIH
MeJa C COJSHOM KuciaoToi) siBiaeHuil. O3HakomiieHHe ¢ oOpasllaMH BEIIECTB
KojquyectBOM 1 wmosb. HaOmrogeHue u onucaHue TPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiuil (pa3iiokeHHue caxapa, B3auMOJEHCTBUE CEPHOM KUCIOTHI C
XJopuaoM Oapusi, TMONMydeHue U pasznoxeHue ruapokcuna wmeau (1) npu
HarpeBaHUM, B3aUMOJEHCTBHUE >keje3a ¢ pacTtBopoM conu meau (II). Usyuenue
Croco0OB  paszfeneHuss cmeced (C  TOMOLIbI0 MarHuta, (QUIbTpOBaHUE,
BbITIApYBaHUE, TUCTUIUISAIIUS, XpoMaTorpadus), MPOBEICHUE OUUCTKUA MOBAPEHHOMN
conu. HaOnronenne u onuvcaHue OmbITOB, WUTHOCTPUPYIOLIUX 3aKOH COXPaHEHUS
MaccCBhl.

Baxueiime npeacTaBuTe M HEOPraHU4eCKMX BelecTB

IIpencraBnenust o razax. Bo3gyx — cmech rasoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Momnspaslii  00€M Ta30B. OTHOCUTENBbHAS TUIOTHOCTh Ta30B.
Omnpenenenne OTHOCUTEILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTo BEIIECTBA 10
W3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMUYECKUX PEAKIUSIX.

Kucnopon — smemeHT m mpocrtoe BemecTBo. HaxoxxneHue kuciopoaa B
npupoe, pundeckue U XMMUUYECKHE CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHUS).
IIpoueccel okucienusi B kuBou mnpupojge. Oxcunabl. [IpumeHenue kuciaopona.
Cnoco0bI nosTyueHusi KUCIopoaa B JIabOpaTOpUM U MPOMBIIUIEHHOCTH. [loHsaTHE 0
katanu3arope. KpyroBopor kuciopoga B mnpupoge. O30H — algoTpoIHas
Moaudukanus Kuciaopona. (O30HOBBIM CJOW, €ro 3HA4YeHHE JJIs IKUBBIX
Opranu3moB. Pa3pyuieHre 030HOBOTro CIosl.

TeroBoll 3(p(QEeKT XUMUYECKOH peaKuuu, TEPMOXMMHYECKUE YpPaBHEHHS,
9K30- M JHIOTEpMHUYECKHE peakuuu. Tormso. Mcnons3oBaHue yrisi U MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsitue o mapHukoBoM s3ddexre.

Bomopon — snemeHT u 1mpoctroe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupone, (U3MYECKME ¢ XUMHYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyueHusd. [lonstue o kucinorax u coisix. Mcronp3oBaHne BOOOPOIa B KA4ECTBE
TOIJIUBA.



Bonma. ®usnueckue cpoiicTBa BoAbL. Bonma kak pactBopurtenb. PacTBopbl.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOPHUMOCTH BEHIECTB B BOJE.
®dakTophl, BIUSIONIME HAa PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
Cnoco0Obl BbIpaKeHUsI KOHIIEHTPALIMK PAaCTBOPOB: MAacCOBas J10Js PaCTBOPEHHOIO
BEIIECTBA, MOJIIpHAs KOHILEHTpauus. Poyib pacTBOPOB B HPUPOAE U B KU3HU
YEJI0BEKa.

Xumuueckne cBoiicTBa BOABL. IloHstne 00 ocHoBaHusx. Ilousarne 00
MHAMKaTopax. KpyroBopor BOAbl B Opupoje. 3arpsA3HEHUE NPUPOJHBIX BOI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcupabl. Kimaccudukanms
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbie) W
HecosneoOpasyronme. MexayHapoaHas HOMEHKJIATypa OKCUIOB. TpuBuUaIbHbBIE
Ha3BaHUsA OKCUAOB. OU3NUECKHE U XAPAKTEPHBIE XUMHUUYECKHE CBOMCTBA OKCUIOB
(B3aUMOJEHCTBUE C BOJOM, C KUCIOTAMU U OCHOBAHUSIMHU, C IPYTUMHU OKCUIAMHU).
[Toyuenue okCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX M KUCIOPOJICOCPKAMMNX KHACIOTAX.
Kucnotel. Krnaccudukamus kucmor. MexayHapoaHas HOMEHKIATypa W
TPUBHAIbHBIE HAa3BaHUS KHUCJIOT. PU3MYECKHE U XMMHUYECKHUE CBOWCTBA KHCIIOT
(B3auMoOCICTBHE C METa/ZIaMH, C OKCUAaMU METaUIOB, OCHOBAHUSIMU U COJISIMHM).
Psan aktuBHocTm metaimioB H.H. bekeroma. Ilomyuenme kucinor. Kucnotsl B
MPUPOAE, TPUMEHEHHUE BAXKHENUIINX KUCIIOT.

OcHoBanusi. Knaccudukanuss OCHOBaHMM: WIEJIOYM W HEPACTBOPUMbBIC
OCHOBaHUA. MexIyHapoIHasi HOMEHKJIATypa OCHOBaHUH. TpuBHabHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMHU,
KHUCIIOTaMHU U COJIIMH) M CTHOCOOBI mony4yeHus. HepacTBopumble OCHOBaHUS, WX
CBOICTBA (B3aMMOJIEHCTBHUE C KUCIOTAMHU) U CIIOCOOBI MOTy4YeHUs. AMPOTEPHOCTD.
[Tonsitue 00 amdoTepHbIX THUAPOKCHUIAX (HA TpPUMEpPe THAPOKCUIOB ILIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJIEUCTBUE C KUCJIOTaMH U IEI0YaMHu)
Y MIOJIyYEHHUE.

Comu  (cpegHue, Kucible, OCHOBHBIC, JBOIHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyied. TpuBUalibHbIE Ha3BaHUA cojie. @Dusnueckue U
XapaKTEPHbIE XWMUYECKUE CBOWCTBA HA MpUMEpe cpeaHux coiei. llomydenue
COJIEH.

['eHeTnyeckas CB3b MEXK/y KJIaCCAMU HEOPTaHUYECKUX COCAUHEHU.

DKCNIEPUMEHTAIbHOE U3YYEHNE BEUIECTB U SABJICHUM:

KOJINYECTBEHHOE OMPENECICHHUE COAECPKAHUS KUCIOPOJA B BO3/IYXE;

MoJIy4eHHe, COOMpaHne, paclio3HaBaHUE U N3YUEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUSI BEHIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U IPEKPAICHUS TOPEHUS;



O3HAKOMJIEHHUE C 00pa3IiaMu OKCUJIOB U OMMCAHHUE UX CBOMCTB;

noJiyyeHue, coOupaHue, pacrno3HABaHHE M HW3Y4YEHUE CBOWCTB BOAOPOIA
(ropenue);

B3auMoJielicTBIE Bogopoaa ¢ okcuaom meau (I);

UCCJICIOBAHNE OCOOEHHOCTEH  pacTBOPEHMsI BEMIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO
BEILIECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OIPEACICHHOW MOJSPHOW KOHUEHTpALUEH
PacTBOPEHHOI'O BEIIECTBA;

B3aMMOJIEUCTBHE BOJIbI C METAJJIAaMU (HATPUEM U KAJIBLIUEM);

ONPENEIIEHNE PACTBOPOB KUCJIOT M IIEJIOYEHN C MOMOIIBI NHINKATOPOB;

MCCJIeIOBaHNE 00PAa3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBusa okcuaa menu (II) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIMHA HENTpaIU3alluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeETajlla
JPYyTUM U3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUAA [IUHKA C pACTBOPAMU KUCIIOT U IIEIOYEH;

pelIeHNEe DJKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACCHI
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanuyecknii 3akoH u Ilepuoanyeckas cucreMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aTomoB. XuMuueckasi CBA3b. OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peaKiuu.

[lepBble TOMBITKH KIACCU(DUKAIIMN XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IICTOYHBIX U IIETOYHO3EMENbHbIX
MeTalljlaX, TaJoreHax, WHEPTHHIX (0JIarOpoJIHBIX) Ta3zax. DJIEMEHTHI, KOTOpPhIC
00pa3yroT aM(oTepHbIE OKCUIBI U TUAPOKCHUJIBI.

Ilepnonnueckuit 3aKOH. OTtkpbiTHE IIepronnueckoro 3aKOHa.
Ilepuonnueckas cucremMa xumuuyeckux odnemeHTtoB JI. WM. Menneneesa.
Kopotkonepuoanas u jnuHHOnepuoaHass ¢opmbl Tadauiel «llepuoanueckas
cuctema xuMmuueckux annementoB JI. . MengeneeBa». Ilepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3orombl. PagmoakTHBHOCTS.
DONeKTpoHbl. DIJIEKTPOHHAs OpOUTanb. DHEPreTUYECKUE YPOBHH M TOIYPOBHH
atoma: s-, p-, d-opOutanmu. ONEKTpOHHbIE KOHPUTYpallMM U SJIEKTPOHHO-
rpadudeckue Gopmyabl aToMOB. DU3MUYECKHI CMBICT MOPSIKOBOTO HOMEpA,
HOMEpA MepHoJia U rpymbl 3eMeHTa. CTpoeHUEe AIEKTPOHHBIX 0007104YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuoandeckont cucremsl 1. 1. MeHnneneesa:



paclpenesieHue JJIEKTPOHOB IO JHEPIETUYECKUM YPOBHSIM, NOAYPOBHSIM H
opoutansim. Guzndeckuit cmpici [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajdyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpynmaM U NEPUOAAM.
N3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOWMCTB COCMHEHUN XMUMHUYECKUX JJIIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTUKAa XHMHUYECKOrO0 JJIEMEHTa MO €ro
noJjiokenuro B Ilepuoanueckou cucreme /1. 1. Menneneesa.

3nauenue [lepunoanueckoro 3axkona u [leproandeckon CHCTEMBI XUMUYECKHAX
JJIEMEHTOB Il pa3BUTUA Hayku W mpakTuku. [[. WM. MenneneeB — ydeHbId U
IpaKIaHUH.

DJIEKTPOOTPULIATEIIBHOCTh XHUMHUYECKHUX DJIEMEHTOB. XHUMHYECKas CBS3b.
Bunapl XMMHYECKOM CBSI3UM: KOBAJIEHTHAs MOJISIPHAsA CBSI3b, KOBAJICHTHAsA
HEMOJIIpPHAs CBs3b, MOHHAS CBA3b. MexaHu3Mbl O0pa3oBaHWs KOBAJICHTHOW U
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHBbIEe (opmyibl BemiecTB. KaTuoHbl u
AHUOHBI.

Kpucrainuueckue u amopdHble BemiecTBa. THUMbl KPUCTALIAYECKUX
PELIETOK: NOHHAs, aTOMHAs1, MOJICKYJISIPHASA U UX XAPAKTEPUCTUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEeHE OKUCIEHHUS AaTOMOB B
OMHApHBIX  COCIUHECHUSX. OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
IIpoueccel OKHCIIEHUST W BOCCTAHOBJIEHUS. OKUCIUTENIN W BOCCTAHOBUTEIIH.
CocrapieHue ypaBHEHH TPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM 1
paccTaHOBKa B HUX KO3 (UIIMEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCNIEPUMEHTAIbHOE U3YYEHNE BEUIECTB U SABJICHUM:

O3HaKOMJIEHUE ¢ 00pa3laMyi METAJJIOB U HEMETAIIJIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ MpPU IIOMOIIA PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMyIT;

MPOBEICHUE  OMNbBITOB, HWJUIIOCTPUPYIOIIUX  MOPUMEPBl  OKUCIUTEIbHO-
BOCCTAHOBUTEBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHus, COSTUHEHHUS).

MesxknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU U3YYEHHH XUMHUHM B § Kjacce
OCYILIECTBJISIETCS. 4epe3 UCIOIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK U MOHITUN, IPUHATHIX B OTJEIBbHBIX €CTECTBEHHBIX HAayKaXx.

OO01mue ecTeCTBEeHHO-HAYYHbIC TIOHATHS: sIBJIEHUE (TIPOIIECC), HAYUHBINH (aKT,
rUrnoTe3a, TEOpHs, 3aKOH, aHaJu3, CHHTE3, KilacCUUKAIMs, MEePUOIUYHOCTD,
HaOJII0/IEHKE, SKCIIEPUMEHT, MOJISTTMPOBAHUE, U3MEPEHNE, MOJIEb.

@dusuka: SBICHUS MNPUPOAbI, (PU3NUECKUE SBIEHUS, BEIIECTBO, TEJIO,
bu3nYeckue BEIWYMHBI, CJAWHHIIBI HW3MEpeHHs, 00BbEM, Macca, arperaTHbIe
COCTOSIHUE BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOEHHE Ta30B, KHUIKOCTEH U TBEPIbIX (KPUCTAIUIMUECKUX) TeJl, JIEKTPUUECKUMA
3apsisi, KOJIUYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocuHTes, mporecchl 0OMeHa BEIECTB.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE IOPOJIbI,
M0JIE3HbIE UCKOIIAaeMbI€, TOITUBO, BOAHBIE PECYPCHI.

TexHonorus: Texnocdepa, MPOU3BOJCTBO, XUMUUECKNE TEXHOJOTHH, CBHIPhE,
KOHCTPYKIIMOHHBIE MaTepPHAIIBI.

9 KVIACC

BemecTBO M XMMHUYECKasl peaKUMs

[loBTOpeHHe W yriyOleHHe 3HaHUI OCHOBHBIX pPa3lelioB Kypca 8§ Kiacca.
Ctpoenue aromoB. CBoiiCTBa aTOMOB XMMHYECKMX  JJIEMEHTOB, HX
KOJIMUECTBECHHBIC u Ka4eCTBEHHBIC XapaKTEPUCTUKHU (panuyc,
3IEKTPOOTPHULIATEITBHOCT, SHEprus MOHU3AIUN). ITocnenoBaTeILHOCTD
3aMOJIHEHUS DJIEKTPOHHBIX OpOUTANIe aTOMOB MallbIX MepuojoB. OcoOEHHOCTH
3aIlI0JIHCHHUS ~ JJIEKTPOHHBIX ~ OpOMTaneii  aTroMOB  OOJBIIMX  TIEPHOJIOB.
Ilepuonuueckass cucTeMa XMMHUYECKUX 3JIEMEHTOB B CBETE€ MPEACTABICHUU O
ctpoeHur aroma. CTENeHb OKHUCIEHUS U BaJIEHTHOCTh. lIpencraBieHue o
MEPUOIUYECKOU 3aBUCUMOCTH CBOMCTB XUMHUUYECKHX 3JIEMEHTOB
(?JIEKTPOOTPHULIATEIHLHOCTb, OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB Y THAPOKCHUIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemiecTBa. BeiiecTtBa B TBEpAOM, XHUIKOM M Ta3000pazHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJEHTHAasl (HEMOJIApHas,
moysipHas); OOMEHHBIM W JOHOPHO-aKIENTOPHBIA MeXaHW3M Oo0pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexMomeKyJsIpHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CHJIBI BaH-aep-
Baanbca). Tunbl KpUCTAIIIMYECKUX PEMIETOK — aTOMHAasl, MOHHAsI, METAJJTIMYECKas,
MOJICKYJISIpHAs — 1 OCOOCHHOCTH MX CTPOCHHMS. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUIMYECKOW PEIIETKHA U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE =~ 3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHUYECKHUX  pEaKIUu.
Knaccudukanus XUMUYECKUX PEAKIUMi MO Pa3auyHbIM MpU3HAKaM (10 YUCTY U
COCTaBY YYacTBYIOIIMX B PEaKIUU BEIIESCTB, IO TeEIIOBOMY JddekTy, 1o
M3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKHUX DJIEMEHTOB, MO 0OpaTHUMOCTH, IO
Y4acTHUIO KaTajau3aTopa, Mo arperaTHOMY COCTOSIHUIO pearupyrolyx BeIecTB).

DJIEMEHTBl XMMHWYECKOM TEPMOJMHAMHUKHA. OJHEPreTHKAa XHMHUYECKHX
peaknuii. TemmoBoit 3hdPexT XuMHUYECKON peakmuu. DK30- U IHIOTCPMHUUSCKHE
peaKkiuy, TEPMOXUMHUYECKHUE YpaBHEHMsS. 3akOH l'ecca M €ro CleaCTBUA.
Brruncnenus no TepMOXMMHUYECKUM YPAaBHEHUSM.



[loHATHE O CKOPOCTM XUMHYECKOM pEeaKUUU. 3aKOH JEHUCTBYIOIIUX Macc.
@akTOphl, BAUSIOINIME HA CKOPOCTh XMMHUUYECKON pEaklHMH. JHEpPrusi aKTUBALUU.
[Tonsitue o karanuze. epmenTsl. UHTHOUTOPHI.

[TonsiTne 006 OOpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakiusax. [lonsaTtue o
XMUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMUYECKOro paBHOBecHs. (DakTophl, BIMAIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHve  BO3MOKHOCTH  IMPOTEKAHUS ~ XUMHYECKHX
MpPEBpAIEHUA B PA3JIMUHBIX YCJIOBUSX HA OCHOBE MPEICTABICHUN 00 M3yUYECHHBIX
AJIEMEHTAaX XMMUYECKON KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaKkuuu. OkucnurenbHo-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMHUYECKHUX 3JIEMEHTOB, 3aBUCHUMOCTh OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIWTENM W BOCCTAaHOBUTENW. llepmaHranar xanus
(xapakrepuctuka). CocraBieHUE YpPaBHEHHUI OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peakinii ¢ UCIIOIb30BAHUEM METO/Ia AJIEKTPOHHOTro OajaHca.

DJIEKTPOIUTHYECKAsT AUCCOLMAMs. XHUMUYECKHUE pEaKIMu B PacTBOpaX.
Teopuss snexTpoauTHyeckol amccouuauuu. PactBopeHue Kak  (U3HKO-
xuMuueckuil npouecc. [lonsaTre o ruapatax U KpUCTaIOruipaTax. JIeKTPOIUTHI
U HedneKkTponuThl. KaTuoHbl, aHMOHBL. MeXaHW3M JUCCOLUMAIMU BELIECTB C
pa3IMYHBIM BHJIOM XUMHUYECKOW CBsi3U. CuUibHBIE U CiaOble AJIEKTPOJIMTHI.
CreneHp auccounanyu, KOHCTaHTa Auccouranvu. MloHHOE Mpou3BENEHUE BOJBI.
Bopopoaubiii  mokaszatenb. MHAMKATOpPBL. DJIEKTPOIUTHYECKAs] JUCCOIHAIIUS
KHUCJIOT, OCHOBAaHUH U COJIEH.

Peakiiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa.
MonexkynspHsie, OJHBIE U COKPAIlCHHbIE HOHHBIE YpaBHEHN peakunidi. CBOKCTBA
KHCIIOT, OCHOBAaHHWM W COJIEl B CBETE MPEACTaBICHUN 00 AIEKTPOIUTHIECCKON
nuccounanuu. KauecTBeHHbIE peakliMi Ha NOHBI.

I'uaponus comeii. MloHHBIE ypaBHEHUS THAPOJIM3A COJIEU. XapaKTep CPEAbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE H3YYEHUE BEIIECTB U SBICHUN: O3HAKOMJIEHUE C
MOJENSIMUA KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U
HEeMeTaJUIoB (TpaduTa U aaMasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHs);

HCCIIEIOBAHHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEAKIIMU OT BO3JAECHCTBUSA
pa3nTu4HBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOIHE 00PATUMOCTh XUMUUYECKUX PEaKIIU;

HCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLUALNAU
KHCJIOT, 1IEI0YEeH U COJICH;

MPOBEJICHUE ONBITOB, WIIIOCTPUPYIOMINX MPU3HAKUA MPOTEKAHUS PEAKIUMA
MOHHOTO 0OMeHa (00pa3oBaHue OCajiKa, BhIJIEJICHUE Ta3a, 00pa3oBaHUE BObI);



MpUMEHEHUE UHANKATOPOB (JIaKkMyca, METHJIOpamka U (eHondTanenHa) s
ONpeNENICHNs XapaKTepa Cpelibl B paCTBOPAx KUCIOT, OCHOBAaHUM U COJEH;

MIPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKEHHUSI, COEUHEHU );

pPaclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 Kauye€CTBEHHBIX
pEeaKIuii Ha UOHBI;

pelIeHrnEe DKCHEPUMEHTAJbHBIX 3aa4 1o TeMaM: «OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE peakuun», «l'maponmns conen», «IIEKTPOIUTHUYECKAS
JVCCOLAALTU.

HemeTaJyibl 1 MX COeIMHEHHUS

OO6mas xapakTepucTuka HeMmeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMUAYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aIOTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAIOB. (CpaBHUTENbHAS XapaKTEPUCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mas  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHne u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha [pPUMEPE  XJIOpa
(B3auMOJEHCTBUE €  MeTaulaMH, HeMeTalslaMH,  BOJOW,  IIeJI04YaMu).
XmopoBonopon. ComnsHas  KHCIOTa, XHWMHWYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. J[lelicTBHEe XJopa W XJIOPOBOAOPOJA HA OpPraHu3M YEJOBEKa.
Baxnenmme xjgopuabl W WX HaxoxaeHwue B npupone. Ilonsthe o
KHCJIOPOJICOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmnbel. OCOOEHHOCTH CTpOEHUSI aTOMOB, XapaKTEpHBIE CTENEHU
okucienus. CTpoeHue u (pu3ndyeckre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U
cepbl. AJTOTPOITHBIE MOIU(DHUKAIIMK KHUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJICHCTBUME C HEMETaUIlaMH, METajUlaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOAOpOA, CTpoeHUEe, (U3HUECKUE W
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBa). OKCHIbBI
cepbl Kak MpPEICTaBUTEIN KHUCJIOTHBIX OKCHJIOB. CepHUCTas KUCIOTa U €€ COJH.
Cepnast kucinoTa, (QuaMyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak
NpeACTaBUTeNd Kiacca KUCAOT U crneuuduueckue). Coid CEepHOM KHUCIOTHI.
XHUMHUECKHE PEAKIIMH, JeKAIUEe B OCHOBE MPOMBILUIEHHOTO CI1OC00a MOIyYeHUS
cepHOM KuUCHOTHI. [IpeacraBieHus 0 XMMHYECKOM MPOU3BOJICTBE U CBSI3AHHBIX C
HuM npodeccusax. [IpuMeHenne cepHoi KUCIOTHI U cyibdaroB. KayecTBeHHBIE
peakuuu Ha cyibQuT-, CyIb@ua- u cyinbdaT-aHHOHbl. HaxoxneHue cepbl U ee
COCIMHEHUN B Ipupoae. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEW Cpensl
COCIMHEHUSIMU CEepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHHE BO3]yXa), CIOCOOBI €ro
MpEAOTBPAICHUS.



OO6mast xapakTepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B MpuUpoje, GU3NYECKUe U XUMHUUYECKHUE CBOMCTBA
(B3aMMOJENCTBHE C METaUIaMH, BOAOPOJIOM, KuciopoaoM). Kpyrosopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XHUMHYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOWMCTBAa BOJHOTO pacTBOpa), NPUMEHEHHWE U TIOJyYCHHE B
7a00paTopud U MPOMBINUICHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIIENTOPHBIN
MexaHu3M ero obOpazoBaHus. Coiu aMMOHUS, UX (PU3UYECKUE U XUMHUYECKHE
CBOMCTBa (pa3lOKEHHE U B3aUMOJECHCTBUE CO IIeJIoYaMHu), IPUMEHECHHUE.
KauectBennas peakumst Ha moHBI amMmoHusA. Oxcuael azorta (I, II, III, IV, V).
A3oTtucTtas Kuciaora. A30THas KUCIIOTa, €€ MoJlydYeHue, PU3NUeCKre U XUMHUYECKHe
cBoMcTBa (0OIIMEe Kak TMPEACTaBUTENS Kjacca KHUCJIOT U cChenuuyeckue),
NpuMeHeHre. XUMUYECKHE PEaKIUH, JIeKalllie B OCHOBE IOJYyYEHUS a30THOM
KHUCIJIOTHI B POMBIIIEHHOCTH. HuTpatsl n HUTpuTHl. KauecTBeHHbIE peakiuu Ha
HUTpaT- U HUTPUT-aHUOHBL. XHUMHUECKOE 3arpsA3HEHHUE OKpYKaroueh Cpelbl
COCIMHEHUSAMM a30Ta (KUCIOTHBIC [OXAM, 3arpsS3HEHHE BO31yXa, MOYBHI U
BOJIOEMOB).

®docdop, amrorpornHsie Moaubukanuu ¢ochopa (Oenpli W KpacHBIU
dbocdhop), puznueckne U XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE C METaJUIaMH,
KHUCJIOPOJIOM, Tajlor€HaMu, KOHIIEHTPUPOBAHHBIMU a30THOM U CEpHON KUCIOTaMu).
Oxcunbr pochopa (I, V), dochopnas kucnora, ¢uznueckue M XUMHUECKHE
cBoiicTBa, nonyuenue. KauectBennas peakiust Ha docdar-uonsl. [Ipencrapnenus
o ranoreauaax pocdopa (III, V).

[lonsiTue 0  MHHEpaJdbHBIX  yAOOpeHHsX. A30THblE, (OCPOpHEIE,
KOMITJIEKCHBIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIMIeH Cpelibl
coeIMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHHUS.

Yrnepon, amnorponnbie Moaudukanuu (rpadur, anmas, QysuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOWMCTBA TIPOCTHIX BEIIECTB
(B3aMMOCICTBHE ¢ METAJJIAMH, HEMETaJJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoil kuciotamu). [lonsitue 06 ancopOumu. KpyroBopot yriiepoga B OpHUpOJIE.
Oxcunpl yriaepoja, ux Gu3ndecKre U XMMUYECKHEe CBOMCTBA, ICWCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOrHYecKrue mpoodiieMbl atMochepsl,
cBs3aHHble ¢ okcuaoMm yriepona (IV). VYrompHas kuciora u ee Coiu, HUX
¢u3nyeckre U XMMHUYECKHE CBOWCTBA, MojydeHue W npumeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO351CTBE.



[TepBoHavasibHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yriepoja: yriieBOoAOpOAbl (METaH, 3TaH, ATWIEH, alleTWJIEH), 3TaHOJ, TJIULEPUH,
yKcycHasi kucnota. [IpupoaHbie HCTOYHHMKHU YTJIEBOAOPOJOB (Yrojb, MPUPOIHBIN
ra3, He)Th), MPOAYKTHl X NEPEPaOOTKU, UX POJb B OBITY U IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOrMYECKH BaXKHBIX OPraHMUYECKHUX BEIECTBAX — KHUpax, Oenkax,
yIiIeBoJaXx — M HX POJM B JKU3HHM 4YEJIOBEKAa. EJIMHCTBO OpPraHMYECKUX W
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuii, ero ¢usmyeckue U XMMHYECKUE CBOWCTBA (B3aUMOJEHCTBUE C
MeTa/lIaMH, KUCIIOPOJOM, YIJIEPOJAOM, TaJIOT€HAMM), MOJTYyYEHUE U NPUMEHEHUE.
Ponb kpemHus B npupoje u texuuke. Oxcun kpemuus (1V), kpemHueBast Kuciora,
CWJIMKAThl: (DU3UYECKME M XMMHUYECKHME CBOMCTBA, MOJyYEHUE U MPUMEHEHHE B
ObITY UM MNPOMBILIJIEHHOCTH. BakHelnue CTpOUTENIbHbIE MaTepuasbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Bbop. Ocobennoctu ctpoenus aroma. O0mue npeactaBieHuss 0 GU3NIECKuX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucnora.

DKCHEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy IPUPOIHBIX XJIOPUIOB (IralOr€HU0B);

MIPOBEJICHUE ONBITOB, OTPAXKAIOIIUX (U3MUYECKHUE M XMMHUYECKHE CBOWMCTBA
rajJlor€HOB U MX COCIUHCHMI;

W3YYECHUE CBOMCTB COJISTHOM KHUCJIOTHI;

IPOBEJCHUE KAUECTBEHHBIX peakUuil Ha XJIOPUI-, OpOMUI- U MOJUI-UOHBI U
HaO0JII0ICHNE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu cephl U €€ TPUPOAHBIX COCTUHEHUN;

HaOMIOZICHWE  TIpollecca  OOyIIMBaHUS ~ caxapa  1OoJa  JICWCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YUYEHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MIPOBE/ICHUE KA4yE€CTBEHHBIX PEAKUMU Ha CylbPua-, cyabPur- u cyiubdar-
MOHBI ¥ HaOJII0/IEHNE IPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (U3MYECKUMM CBOMcCTBaMM a30Ta, Qochopa U uX
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yA0OPEHHUI;

NOJIydeHHe, coOMpaHue, paclo3HaBaHUE W HM3y4YEHHE CBOWCTB aMMUaKa,
W3yYECHHUE CBOMCTB COJIC aMMOHMS;

IIPOBE/ICHNE KAYECTBEHHBIX PEAKLMN HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
(docdaT-uoHbI U U3yUYEHHE MPU3HAKOB UX MPOTEKAHUS;

W3YUYCHHE B3aUMOJECHCTBHS KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTBI C MEBIO,
CBOMCTB (hoChHOPHON KUCIOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJCISAMH KPHUCTAIIMYSCKUX PEIIeTOK ajlMasa, rpadura u
dymiepena, ¢ MpPoIeccoM aJcopOIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTIA3a;

MoJIyueHue, coOMpaHue, pacrno3HaBaHUE U U3YUYEHHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

MPOBEJIEHNE KA4YeCTBEHHBIX PEaKIMi Ha KapOOHAT- W CHUJIMKAT-UOHBI WU
M3y4YE€HHUE MPU3HAKOB UX MPOTEKAHUS,

M3YUYCHHE B3aUMHBIX MPEBPAIICHUI KapOOHATOB U THAPOKapOOHATOB;

O3HAKOMJICHHE ¢ OOpa3laMu IIPUPOJHBIX KapOOHATOB W CHJIMKATOB, C
MPOAYKIMEN CUIIMKATHON MPOMBIIIIIEHHOCTH;

pELICHNE PKCIIEPUMEHTANIBHBIX 3aJ1a4 110 TeMe « BakHelIne HeMeTaJUIbl U UX
COCIUHCHUS.

MeTa/iibl 1 UX COEAMHEHUS

O6mme cBoiictBa MeTtaoB. OOmas XapakKTepUCTHKA XHUMHYECKHUX
3JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUHU UX MOJ0XeHUs B [lepuoanueckoit cucreme
xumuueckux 35eMeHToB 1. 1. Menneneesa u crpoennst atomoB. Metamst A- u b-
rpynn. CTpoeHue MNpOCTBHIX BEHIECTB — METAUIOB. MeTalinueckas CBs3b U
MeTaJTHYeCcKas KpUCTaUInUecKas pemrerka (MpUMHUTHBHAS KyOndyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHElICHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHasi IUIOTHOYIMAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOMCTB
METAJUIOB OT CTPOCHHUSI KPUCTALIOB. ODJICKTPOXUMHYECKHN PpsAa  HaNPsKECHUN
MeTaiioB. OOIKe XuMUIECKHEe CBOMCTBA MeTaJIoB. OOIIIMe CIOCOOBI MOTyUYeHUS
METaJVIOB, METAJUTYPrusl. DJNEKTPOJIN3 PACIUIaBOB U PACTBOPOB COJIEW KaK OJWH U3
crocoOOB ToJIydeHuss MeTauioB. [loHATHE O KOPpPO3UMM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTallb, YyT'YH, JIOPATIOMHHHH,
OpoH3a). [IpuMeHeHre MEeTaJJIOB U CIIABOB B OBITY W IMPOMBIIILICHHOCTH.

Memannwvt A-epynn

[Ilenounsie meTamnel: nonoxkeHue B llepuoamyeckoil cucremMe XMMHYECKHUX
snemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
dusnyecKkre U XUMMUYECKHE CBOMCTBA (HA pUMEPE HATPHUS M Kajus), MOJydeHHE.
OKcuabl ¥ TUAPOKCUABI HATpUs U Kanus. [[puMeHeHne MeI0YHbIX METAUIOB U UX
coequHeHu. buonorndeckas poyib HaTpUs U KAJIHS.

[[lenoyno3emenbHble METAJUIbl MAarHuil M KaJblUH: IIOJOKECHHUE B
[Tepuonuueckoit cucreMe xumuueckux sineMeHToB /. . MenaeneeBa, ctpoeHne
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3NUECKHUE U XUMUYECKUE CBOMCTBA MarHUs
U Kanplus. BaxkHelme coeNUHEHUS KaublUs W MarHus (OKCHUJ, THUIPOKCH],
COJIM), CBOMCTBa, NMpUMeHeHHe. JKeCTKOCTh BOJBI M CIHOCOOBI €€ YCTpaHCHHS.
KpyroBopot kaibliysi B IpUPOJIE.



AsnroMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. N. MenzaeneeBa, CTpoeHME aTtoMma, HaxoxAcHUE B mnpuponae. duszuyeckue u
XUMHUYECKUE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUJIa U THUAPOKCHIA
amomuHus. [[puMeHeHne antOMUHNS U €ro CIIJIABOB.

Memannwt b-2pynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYMMH):
nonoxkenne B llepuomnueckor cucreme xumuyeckux onaemenros . N.
MenpeneeBa, 0COOEHHOCTH CTPOEHUsI aTOMOB. SIBJI€HUE «IIpoBaia» AIEKTPOHA Ha
pUMEpPE CTPOEHUSI aTOMOB XpoMa, MeJiv, cepebpa. BasieHTHBIE COCTOSIHHSI aTOMOB
d-37eMeHTOB, CTENMEHW OKHUCICHHS aTOMOB B COEJIMHEHHSIX. 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB METALUIOB OT 3HAYCHUS
CTEMEHU OKUCIICHHS DJIEMEHTAa B COCJUMHEHHUM (Ha MPUMEPE COCIUHEHUN Xpoma).
IlepBoHauyanbHbIE NPEACTABICHUS O KOMIIJIEKCHBIX COEUHECHUSIX.

Menps u cepebpo: CTpoeHHE aTOMOB, CTENEeHH OoKucieHus. OOIue KpaTkue
npeAcTaBieHus 0 (U3MYECKMX U XUMHYECKUX CBOMCTBaX IIPOCTBHIX BEIECTB
(B3aMMOJCICTBHUE C KUCIOTAMU-OKUCIHUTENSIMU), 00 UX OKCUJIAX, TUIPOKCUTAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHus 060 aMMHUAaYHBIX KOMIUIEKCaxX cepedpa u
Meau. KauecTBeHHbIE peakiny Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHUEe aToMa, CTENIeHb OKUCIIECHU. XapaKTepUCTUKa GU3UIECKUX U
XUMUYECKUX CBONCTB, MPUMEHEHUE, aM(POTEpHbIE CBOMCTBA OKCHUJIA U TUIPOKCHU/IA.
KauecTBeHHbBIE peaKIIMy HA KAaTUOHBI IIMHKA.

XKene3zo: crpoeHne aroma, CTENEHW OKUCIEHMs. HaxoxklIeHwe B TpUpoJE.
du3nyYecKrue U XMMUYECKHUE CBOMCTBA XkKeJe3a, NpUMeHeHre. buosornueckas posib
xenesza. Oxcuapl, ruapokcuasl U conu xeneza (II) u xenesza (III), ux cocras,
CBOMCTBa U ToiyuyeHue. KauecTBEHHbIE peaklUMyW Ha KaTHUOHBI keneza (2+) u
xene3a (3+). UyryH u crajb — cIuiaBbl kene3a. [I[pon3BojicTBO UyryHa U CTajlH.
DKOJIOTHYECKHE MPOOIEMBI, CBA3aHHBIE C METAJUTYPrUYeCKUMU ITPOU3BOJICTBAMU.

DKCIIEpUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMU;

MOJIEIIMPOBAHUE METATUIMYECKON KPUCTAIUIMYECKOU PEILIETKH;

M3YYCHHE B3aMMOJECHCTBUS METAJUIOB C BOJOM, C pacTBOpaMHM COJEN WU
KHUCJIOT, UCCJIE0BAaHUE MPOLIECCOB 3JIEKTpoau3a pacTtBopoB xiyopuaa meau (II) u
noauaa Kanus, KOppo3UuH METAIIIOB;

M3yUYCeHHE OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHJIOB KaJbIlUsi U HATPUS C
BOJIOM, UX TUJPOKCUIOB — C okcuoM yriepoaa (IV) u kucinoramu;

M3Yy4YEHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIINS, )KECTKON BOBL;

M3YUYCHHE MPOLIECCOB IMOIYUYEHHS] THUAPOKCUIOB IKEJIe3a, UX XHUMUYECKHX
CBOJCTB,;



M3YUYEHHE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAKIIMI HA UOHBI (MarHus,
KaJIBITUSI, aJIFOMUHUS, IIMHKA, jkene3a (2+) u xkenes3a (3+), meau (2+);

HaOJII0/ICHUE U ONMCAaHKWE OKPAIIMBAaHUS IJIAMEHUM MOHAMU HATPHS, KIS U
KaJIbLIHS;

uccienoBanne aMm()OTEPHBIX CBOMCTB THUAPOKCHIA AITIOMUHUSA, TUIPOKCHUAA
xpoma (III) u rugpokcuia MUHKA;

pELICHUE SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaXHeWIlne MeTauibl U UX
COEMHEHUSD.

XuMHs M OKPYXKAKOLIAA cpela

BemectBa u Marepuanbl B IMOBCEIHEBHOM >KW3HHU 4YelOBEKa. BakHeilimume
BEIlIECTBA U MaTepHuaibl, 00JacTH UX NpUMEHEHHUsA. be3omacHoe ucnonab30BaHUE
BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momomis Mpu XUMHUUYECKUX
0’KOrax U OTPABJICHUSX.

HoBble MaTtepuasibl U TEXHOJIOTUU. [[pUHINIIBI «3€TIEHON XUMHUM.

OCHOBBI IKOJIOTMYECKON TPaMOTHOCTH. XHUMHUSI U 3J0pPOBbE. 3HAUYCHUE
M3y4aeMbIX XUMHUYECKUX SJIEMEHTOB M MX COEAUHEHUM NI (PYHKIMOHUPOBAHUS
opraHusma 4enoBeka. [loHsTre o 310poBoM 00pase KU3HH.

XHUMHUECKOE 3arpsi3HEHUE OKpYXKaloleh cpefibl. DKOJIOTHYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIEPOAa, a30Ta, CEPHI, TAKEIbIX METAILIOB. [loHsATHE
o IIJIK. Ponp XuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

OKCIEpUMEHTAIbHOE H3YYEHUE BEIIECTB U SBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEpPHBIE MaTepHallbl),
ONpPEAECICHUE KHUCIOTHOCTA MPUPOAHBIX BOJ, MOAECIMPOBAHME Mpoliecca
00pa3oBaHus KUCIOTHOTO O/, U3yUYEHHUE €r0 BO3ACHCTBHS HA MaTEpUaJIbI.

IloBTOpeHue W 00001IeHHEe 3HAHMHA OCHOBHBLIX pa3lejoB KypcoB 89
KJIACCOB

ITepuonnueckuii 3axkoH u [lepuoguueckas cuctemMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHHS aTOMA. 3AKOHOMEPHOCTH B U3MEHECHUU CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COEUHEHUN B IEPUOAAX U TPYyIIaX.

CrtpoeHue BelecTBa B TBEPJOM, KUIKOM U ra3000pa3HOM COCTOSIHUU. Bujbi
XUMHYECKOW CBA3U. 3aBUCMMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTAIINYECKOMU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukamus XUMHUECKMX pEaKIUH 10 pa3IuYHbIM  IIPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTA NPOTEKAHUS XUMUYECKUX NPEBpAlICHUN B
Pa3IMYHBIX YCJIOBUSIX HAa OCHOBE IIPEJCTABICHHN XHWMHUYECKONM KHHETUKU U
TEPMOJIMHAMHUKH.

XUMHUYECKHE PEAaKUMU B pacTBopax. I maponus conen. Peakunn oxucieHus-
BOCCTAHOBJICHUS. DIIEKTPOIIU3.



CBolicTBa KHCJIOT, OCHOBaHMM U COJEd B CBETE IMPEIACTABICHUM 00
ANEKTPOJIUTUYECKON  AMCCOLMAMM M OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuusix.

Mescnpedmemnuwie ceasu

Peanuzanus MeXNpeIMETHBIX CBsI3ed MPU U3YYEHUH XUMHUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE Kak OOIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U MOHSATUM, IPUHSTHIX B OTJAEIBHBIX €CTECTBEHHBIX HayKaXx.

OO01Me ecTeCTBEHHO-HAYYHbIE€ MOHATHS: sIBJIEHUE (IIPOLIECC), HAYUHBIA (PaKT,
TUMo0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCHU(UKAIWs, MEePUOIUIHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepHuabl.

®du3nka: BEIIECTBO, TeJO, (GU3UYECKHE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS,
Macca, 00bEM, KOJTMYECTBO TEIJIOTHI, ATOMbI U MOJIEKYJIbI, arperaTHBIE COCTOSTHHE
BEIIIECTBA, CTPOEHUE Ta30B, >XUAKOCTEM W TBEPIbIX (KPUCTALNTUYECKUX) Te,
KpUCTAJUIMYECKAsl PEelIeTKa, AJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIUJI, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alib(a-, 0eTa- U raMma-u3iy4eHue,
AIEKTPUUYECKUN 3apsijl, MPOBOJHUKH, MOTYIPOBOIHUKH, TUIIEKTPUKU, COJTHEUHbBIN
CIIEKTP, pa3yiokeHre 0eI0ro cBeTa B CIEKTP.

buosnorus: skocucteMa, ouochepa, GoTocHUHTE3, MPOIECCH 0OMEHA BEIIECTB,
MUHEpAJIbHbIC YJIOOPEHUsI, MHUKPOAJIEMEHTHI, MAaKpO3JIEMEHThI, MUTATEIbHbIE
BEILECTBA.

['eorpadus: armochepa, ruapochepa, MuUHEpalbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMbl€, TOIIIMBO, BOJHBIE PECYPCHI, TUTAaHETa 3eMJIsl.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHH, CEIbCKOXO03SIICTBEHHBIC
TE€XHOJIOTUHU, TEXHOJIOTUH 3JEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTUU.



[IAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOTPAMMBI 110 XMMUU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOILETro
o0pa3oBaHUs JOCTUralOTCs B XOJ€ OOyYEeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIHUTATEIBHON JIEATEIHHOCTH 00pa30BaTeNIbHON OpraHU3alii B COOTBETCTBHUHU C
TPaJAULIMOHHBIMU POCCUMCKMMM COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHIATHIMA B OOIIECTBE MpPaBWJIaMU U HOPMamMu TOBEACHHS U
CIOCOOCTBYIOT IMpoOILIECCaM CaMOINO3HAHUS, CaMOPAa3BUTUS M  COLUAIU3ALHH
00y4Jarommxcs.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarouuxcs
PYKOBOJICTBOBATBbCSI CHUCTEMOW TO3UTUBHBIX LIEHHOCTHBIX OpUEHTAUUd U
pacIIMpeHre ONbITa JESTENHbHOCTH HAa €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpOTHYECKOr0 BOCIIUTAHMSA

IIPOSIBJICHHE ILIEHHOCTHOI'O OTHOLICHHS K OTEYECTBEHHOMY KYJBTYpPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, MOHUMAHUE 3HAYEHUS XUMHUYECKON
HayK{ U TE€XHOJIOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBA, B Pa3BUTUU S3KOHOMUKH
Poccuu u cBoero peruona;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUE O COLUMAJIBHBIX HOpPMax M TMpaBWilaX MEXINYHOCTHBIX
OTHOUIEHUMI B KOJUIEKTUBE, MPOSBICHUE KOMMYHUKATUBHOW KYJbTYpbl B
pa3zHo00pa3HON COBMECTHOM EeATEbHOCTH;

CTpEMJIEHHE K B3aMMOIIOHUMAHUIO M B3aMOIIOMOLIHM B IIpoLecce yueOHOU U
BHEY4YEOHOM JeSATENbHOCTH;

TOTOBHOCTh OLIEHMBATHh CBOE IOBEJICHHWE M IOCTYNKH CBOMX TOBApPUIIEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS IOCIEACTBUI
IIOCTYIIKOB;

3) popMupoBaHNsI HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE MPEJCTABIECHUS O BELIECTBE M XUMUYECKON pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M HEOOXOIUMBIE IS
IIOHUMAaHUs CYIIIHOCTH HAyYHON KapTUHBI MHUPA;

OCO3HAHME IIEHHOCTH HAYYHOrO MO3HAHUs ISl Pa3BUTHUS KaXJOrO YeJOBEKa
Y MPOU3BOJUTENBHBIX CHJ OOLIECTBA B LIEJIOM, POJIM U MECTa HAYKH «XUMUS» B
CUCTEME HAy4HBIX IPEACTABICHU O 3aKOHOMEPHOCTSX pa3BUTUS IPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOJIHOM U TEXHOJIOTMYECKON CPeNIoi;

MO3HaBaTellbHAasg MOTHBALMA W MHTEpEC K OOYYEeHHUIO0, TOTOBHOCTb H
CIOCOOHOCTh K CaMOpPa3BUTHIO M C€aMOOOpa30BaHMIO, K HCCIEIOBATEIIbCKOM



JeSTeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajbHEHIIEro
oOyueHus;

4) BOCIIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTU YW3HH, OTBETCTBEHHOI'O OTHOILIEHHUA K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 >KM3HU, OCO3HAHHE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsSI TpaBWil O€30MacHOCTH NpH  OOpalleHuu C
XMMHYECKUMH BEIIECTBAMH B YU€OHBIX M )KU3HEHHBIX CUTYaIUsX;

5) TPyA0BOI0 BOCIIMTAHUSA:

dbopMHpoBaHUE IEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENBHOCTU Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKa U K MCCIIEOBATENbCKOM 1€ATETbHOCTH KaK
BBICOKO BOCTPEOOBaHHOI B COBPEMEHHOM OOILECTBE;

pa3BuUTHE MHTepeca K mpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM 4YHCIE K
npodeccusiMm HaydHOU cepbl, 0OCO3HaHHE BO3MOXKHOCTH CaMOpeasih3alii B 3TOM
chepe;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

0CO3HaHUE HEOOXOAMMOCTH OTHOILIEHUS K MPUPOJIE€ KaK HICTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHMA IS
OKpY’)XKalollled Cpeapl; OCO3HAaHHME IJIOOATBHOTO XapakTepa 3KOJIOTHYECKUX
npoOieM U MyTell MX pelieHus; CIOoCOOHOCTh MPUMEHATHh 3HAHUSA, MOTy4YaeMble
NpPU U3YYEHUU XUMUH, JUIsl PEIICHUs 3a]lay, CBA3AHHBIX C OKPYXaIOLEH Cpesoi;
AKTUBHOE HENPUATHE JNEUCTBHNM, NPUHOCAIIMX BpEI OKPYKAKOLIEH CpEXeE;
OCO3HaHUE CBOEH POJIM KaK IpakJaHWHA U MOTPEOUTENsS B YCIOBUSAX B3aUMOCBSI3U
MPUPOIHOM, TEXHOJOTMUYECKOW M COIMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOH JAESITEIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJIbTaThl O00YYalOIIMUXCs, OCBOMBIIMX HPOrpaMMmy IO
XUMHUU OCHOBHOT'O OOIIEro 00pa3oBaHusi, BKIIOYAIOT:

YCBOCHHE MEXIUCIUIUIMHAPHBIX (MEXIPEAMETHBIX) MOHATUH, OTPaXKaroInux
MaTepuaibHOE €JUHCTBO MHpa M Mpolecc IO3HaHus (BEIIECTBO, CBOMCTBO,
SHEpPrus, SIBJICHUE, HAY4YHBIH (DaKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpHS,
HaO0JII0ICHNE, U3MEPEHHE, UCCIEA0BAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIaZICHHE YHUBEPCAJIbHBIMH YUYEOHBIMU JEHCTBUSMH (I103HABATEIbHBIMHU,
KOMMYHUKaTUBHBIMH,  PETYJISITUBHBIMH),  BaXHBIMU  JJS  TIOBBIILIECHUS
3 (HEKTUBHOCTH OCBOEHMS COJIEp)KaHUS ydyeOHOro mnpeamera, (GpopMupoBaHUs



KOMIIETEHIIMA, a4  TaKXe  IPOEKTHO-UCCIEIOBATEIBCKON  JEATEIbHOCTH
00y4Yaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX MCIOJIb30BaTh B y4eOHOM, MTO3HABATEIBLHON M COIMAIbHOU
MPAKTUKE.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble tornueckue aeiicTBU:

YMEHHSI HKCIOJIb30BaTh MNPHUEMBbI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUH
3HAHHUM: PACKPHIBATh CMBICT XMMHYECKUX MOHATUM (BBIACISITH UX CYIIECTBEHHBIC
MIPU3HAKU, YCTAHABIMBATh B3aMMOCBSA3b C JIPYTUMU MOHSATUSIMU); aHAJIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BBHIOMpPaTh OCHOBaHUSA IS KiIaccupUKaUU U
CUCTEMATH3allMM XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKLH; YCTAHABIUBATH
MPUYUHHO-CJICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMU M3YYEHHs; CTPOUTH
JIOTUYECKUE PACCyXJIeHHUS (MHAYKTUBHbIC, JCAYKTHUBHbIC, TI0 aHAJIOTHUH);
npejyiaratb KpUTEPUU U BBISBISATH OOIIME 3aKOHOMEPHOCTU M MPOTUBOPEYUS B
M3Yy4aeMbIX MPOLECCaX U SIBJICHUSX; MPOBOAUTH BBIBOJBI U 3aKIIOUYEHUS; YMEHUS
MPUMEHSTh B TMPOIECCE MO3HAHMS TMOHATUA (MPEIMETHbIE U METanpeIMETHHIE),
CUMBOJIMUECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUH, MPEOOPa30BLIBATH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKUM 3HAK (CUMBOJ JIEMEHTA), XUMUYECKasi
dbopMmysa U ypaBHEHHE XMMHYECKOW PEaKIMU — MPU PENICHUH y4eOHBIX 3a/1ad; C
Y4ETOM OTHUX MOJIEIbHBIX MPEICTABICHUI XapaKTepU30BaTb U3y4aeMble
XUMHUYECKHUE BEIIECTBA U XMMUYECKUE PEAKIIUH.

Ba3oBble wucciaenoBarejbckue AeidcTBUS (METOAbI HAYYHOI0 TMO3HAHUS
BELEeCTB M SIBJIEHUH):

YMEHHSI NPUMEHATh METOJbl HAYYHOTO IMO3HAHUS BEIIECTB M SIBJICHUM Ha
AMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSIX B YueOHOM TMO3HABATEIbHOW U
MPOEKTHO-UCCIIEI0BATENBCKOM AEATENBHOCTH,

YMEHHS HCIOJb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHUS M CAMOCTOATENBHO CTABUTh BOMPOCHI; aHATU3UPOBATh (DAKThI, BHIABIISTH
u ¢dopmysupoBaTh MpoOiieMy, ONpenessaTh Iedb W 3aJaud, COOTBETCTBYIOIIHE
pelieHnto mpoOJieMbl; MpeajiaraTh OMUCATENbHYIO UM O0BSICHUTEIIbHYIO TUIIOTE3Y
U OCYIIECTBJIATh €€ MPOBEPKY; YMEHHs TMPOBOJIUTH H3MEPEHUs HEOOXOIMMBIX
MapamMeTpoB, BBIUUCIEHUS, MOJICIUPOBAHNE, HAOIIOACHHUS U DKCIIEPUMEHTHI
(peasibHBIE W  MBICJICHHBIE), CaMOCTOSITEJILHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynpoBaTh 000OIIEHUS] U BBIBOJABI MO pe3ysibTaTaM MPOBEJACHHOTO OIbITA,
WCCJIEIOBAHMUSI, COCTABJISATh OTUET O MPOJAETIaHHOM padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMaIKU (HAYyYHO-

MONyJIsIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIEpkKaHHUs, CIpPaBOYHBIE MOCOOUS,



pecypcsl MHTepHETa); aHANU3UpOBaTh UH(POPMALIMIO U KPUTHUECKHU OLICHUBATH €€
JIOCTOBEPHOCT U  HENPOTUBOPEUMBOCTb, OTOMpaTb U  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAUMMYIO JJI1 peuieHust y4eOHOM 3aiayu; yMEHHUs NPUMEHSTh
paznuyHble METOAbl U (POPMYyJIHpPOBATH 3aMpOChl IMPU IOUCKE U OTOOpE
uHbopMaluu, HEOOXOTUMOW MJisi BBINOJHEHUS Y4YeOHBIX 3ajay; HCIOIb30BaTh
MH(POPMALIMOHHO KOMMYHMKATHBHBIE TEXHOJOTMM M pa3JIUYHbIE IOHMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpPEACTaBICHUS
uHpopmaruu (cxembl, TIpauKd, IUarpaMMbl, TaOJIMLbBI, PUCYHKH U Apyrue
(GbopMbI); YMEHHS HCIOJIb30BaTh HAYUHBIN S3bIK B KaUECTBE CPEICTBA padOTHI C
XMMHUYECKON MH(OpMalMel; NPUMEHATb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMYJbl, aOOpEeBUATYPbI, HOMEHKIIATYPY,
UCIONB30BaTh U IPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJIAIHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHSA:

1) ymenust oOmieHust (MMCbMEHHON M YCTHON KOMMYHUKAIIUHN):

MPEACTABIATh TOJYYCHHbIE PE3yJIbTaThl MO3HABATEIBHOM JESITENILHOCTU B
YCTHBIX W TMHCBMEHHBIX TEKCTax; MyOJMYHO BBICTYyNaTh C TMIpe3eHTaIuei
pPE3YJIbTATOB BBIMOJHEHUS XUMHUUYECKOTO JKCIEpUMEHTa (MCCIIeI0BATEIbCKON
71a060paTOPHON MM MPAKTUIECKON pabOThI, yueOHOTO TPOEKTA); B XO/I€ AUATIOTA U
(MNIK) TUCKYCCUU 3a7]aBaTh BOMPOCHI MO 00CYKIAEMOI TEME U BBICKA3bIBATH UJIEH,
bopMyJIMpPOBaTH CBOM MPEIOKEHUS] OTHOCUTEIBLHO BBITIOJHEHUS MPEITI0KEHHOMN
3a/1ayu.

2) ymeHus1 y4eOHOTO COTpYAHUYECTBA (TPYIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYNIOBBIX (opmMax pabOTHI: MIAHUPOBATH OPraHU3ALUIO
COBMECTHOM padOThI, OMPEAENATh CBOI POJIb, pacCHpeAcsisTh 3aJaud MEXIy
YJieHaMU TPYIIbI; BBIMOJHITH CBOK YacTh pabOThl, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACUCTBHUSIMU JIPYTMX WICHOB KOMAHJbI, ONPENECIATh KPUTEPUU IO
OLICHKE KayeCTBa BBIMOJHEHHOW pabOThI; peniaTh BO3HUKAIONIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBAHUS IO3UIMNA, y4acTBOBaTh B
o0CyXJeHnu, OOMEHE MHEHUSIMU, «MO3TOBOM INTypMe» U JPYrux ¢opmax
B3aUMOJICCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA
OBnaneHue yHUBEPCAJIBHBIMH YYE€OHBIMU PETYJISTUBHBIMH JEHCTBUIMU

BKIIFOYACT pPa3dBUTUC CaMOOpraHu3alru, CAMOKOHTPOJIA, CAMOKOPPCKIHUHU, B TOM
YHUCJIC:



YMEHHsI pellaTh yuyeOHble M HCCIEeNOBATEeNIbCKHE 3aJladH: CaMOCTOSTEIbHO
BBIOMpATh CHIOCO0 pelieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HauOoyiee TMOAXOMAIIMHA C YYETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUERB), TUIAHUPOBATH CBOIO pabOTy MpHU PELICHUH Yy4eOHOU MU
UCCIENOBATENbCKOM  3aJa4d; HAa  OCHOBE  MOJYYEHHBIX  pEe3yJbTaTOB
dbopmynupoBath 0000IIEHUS M BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; AHAJIU3UPOBATH  PE3YyJbTaThl: COOTHOCUTH CBOU JIEUCTBUSI C
IUIAHUPYEMBIMU  PE3yJIbTATAMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATE€IbHOCTH;
KOPPEKTUPOBATH CBOKO JIEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeaMeTHBIE peE3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHH OCHOBHOTO
oOmrero obpa3oBaHUs Ha YINIyOJICHHOM YPOBHE MMEIOT OOIee coaep)KaTebHOe
SAIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHsI, COTJIACOBAaHbI MEXIY
co0O0H, YTO MO3BOJISIET PEAIU30BBIBATH YIIyOJEHHOE H3YyYEHUE KaK B paMKax
OTAEIbHBIX KJIAaCCOB, TAaK MW B paMKax pealu3aiud WHIUBUAYaJTbHBIX
00pa3oBaTeIbHBIX TPACKTOPUM, B TOM YHCJIE UCIIOB3Ys CETEBOE B3aMMOJICHCTBUE
opranuzanuu. I[lo 3aBepiieHHM peanu3aluyd MPOorpaMMbl YTIyOJIEHHOTO YPOBHS
oOyyaroiuecsi CMOTYT JIeTaJlbHEE OCBOWTH MaTepuaj, OBJIAJECTh PACIIMPEHHBIM
KpYTI'OM MOHATHI U METOJIOB, PeIIaTh 3a/1auyr 00Jiee BLICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHbIe pe3yibTaThl BKJIIOUYAIOT: OCBOCHHE OOYYAIOITUMHUCS HAYUYHBIX
3HaHUW, YMEHUW U CHOCOOOB JEHCTBUM, cHeUUUECKUX I MpeaMETHON
obnmactu «XUMHS»;, OCHOBbl HAYYHOTO MBIIUJICHUS, BUJIBI JEATEIBHOCTH TIO
MOJIYYCHHIO HOBOT'O 3HAHHUSA, €ro HHTEpIpeTalu, IpeoOpa3oBaHUIO U
MPUMCHEHHUIO B PaA3JIMUHBIX YYEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBHSX;
o0ecrneurBalOT BO3MOXKHOCTh YCHEIIHOTO OOY4YeHHMsS Ha CIEIYIOIeM YpPOBHE
oOpa3zoBaHUs.

K xoHmy oOydenuss ¢ 8 Kaacce y oOyudarwrierocs OyayT copMHUpOBaHBI
CIICIyIONIME TIPEAMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUH Ha YriayOJeHHBIM
YPOBHE:

pPaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHSATHM: aTOM, MOJIEKYJIa,
XMMHUYECKUN DJJIEMEHT, METaJUl, HEMETAJUI, aJUIOTPOIMA, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCT,
OTHOCHUTEJIbHAsI aTOMHAsl M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIDHAsi Macca, MaccoBasg [I0Ji1 XHMHUYECKOTO »JJIEMEHTAa B COCAUHEHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIA OKcHUJ, aM(POTEpHBIH THUAPOKCHUA, XUMHUUYECKash peaxius,



KJIacCU(UKAIUS PeaKUil: peakuy COCTUHEHUs, PEaKIIUU Pa3I0KEHUs, PeaKIHU
3aMEUICHMs], peaklMu OOMEHa, 3K30- M HHAOTEPMUYECKUE PEaKLUH; TEIUIOBOM
3hdeKT peakiuu; SAPO aroMa, JIEKTPOHHBIM CJIOW aTroma, aToMHas OpOUTalb,
paguyc artoMa, XMMUYECKas CBA3b, MOJIAPHASI U HEIMOJSApHAs KOBAJIECHTHAs CBA3b,
WOHHAas CBfA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJsA BEILIECTBA
(polleHTHAas KOHLEHTpalusl) B pacTBOpPE, MOJISIpHAs KOHLEHTpALUsl BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHCIICHHE 151 BOCCTaHOBJICHHUE, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METOJ] 3JIEKTPOHHOT0 OanaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMUYECKHX IOHATHH W
MIPUMEHSTh 3TU NOHATHSA IPU ONMCAHUY BEILECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHHsS (DOPMYJ BEILECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIINM;

OIPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHMSIX,
CTENIEHb OKHUCJEHUS DJEMEHTOB B OWHAPHBIX COEAUMHEHUSX, MPHUHAJIEKHOCTD
BEILECTB K OINPEACIICHHOMY KJIacCy COEMHEHUN 0 POopMyIaM, BUIbl XUMUYECKOM
CBSI3M (KOBJICHTHON M MOHHOW) B HEOPraHUYECKNUX COECIUHEHUSX;

pacKphIBaTh CMBICI 33aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IIOCTOSHCTBA
cocraBa, [lepmommueckoro 3axkona [[. 1. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHAa ABOTAapO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
IIO3HAHUA, B TOM YHUCJIE DKCICPUMEHTAIBHBIX M TEOPETHYECKMX METOJax
VICCJIEIOBAHHUS BEIIECTB M U3YyUYEHUSI XUMUYECKUX PEAKLU;

JEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT HX I0J0KeHUs B [lepnoanueckon cucreme:

OMHKCHIBATh UM XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoii
CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3iuyarh MOHATHUS «TJaBHas moarpymnmna (A-
rpynna)» u «nobdounas noarpynmna (b-rpynmna)», «manble Nepruoab» U «OOIbIINE
MIEPUOABDY;

COOTHOCUTH 0003HaUeHHUs, KOTOpble UMeIOTcs B Tabmuie «llepuoguueckas
cuctemMa Xumudeckux odieMeHtoB J[. WM. MeHngeneeBa», € UYHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
A1ipa, 00I1Iee YUCIIO ANEKTPOHOB U PACHPEIEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TIOJIOKEHHsI djeMeHTa B Ilepuogmdeckoid cucreme cC
pacnpeneneHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, IOIYPOBHSM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIAaCCU(UIIMPOBATh XHMHUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE PEaKUUH (IT0 YUCIY M COCTABY YYaCTBYIOIIMX B PEAKLUU BEIIECTB, 110
TerioBoMy b PekTy);



XapaKkTepu3oBaTh (OMUCHIBATh) (GU3WUYECKHE ¢ XHWMHUYECKHE CBOWMCTBA
MPOCTHIX U CJIOXHBIX BEHIECTB: KUCIOPOa, BOJOPOAA, BOIbI, OOLIUE XUMHUUYECKHE
CBOMCTBAa OKCHOB, KHUCJOT, OCHOBAaHHH M COJIeH, TEHETHYECKYIO0 CBS3b MEXKIY
HUMU, TIOATBEPXKIAs MPUMEpPaMU MOJCKYJSIPHBIX YPAaBHEHHHA COOTBETCTBYIOIINX
XUMUYECKHUX PEaKIN;

OMKCHIBATH POJIb KUCIOPOJA, BOJOPOAA U BOJBI B MPUPOJIHBIX IpoIleccax, B
’KUBBIX OpPTaHH3Max, UX MPUMCHECHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MO>KHOE HCTIOIH30BAHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSCHATh W TMPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HX
cocTaBa M CTPOEHHUS, BO3MOXKHOCTH TPOTEKAHHS XMMHYECKUX MpPEBpalCHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUKCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa B COSAMHEHUH,
MacCOBYIO JIOJIF0 XUMHUYECKOr0 3JIeMEHTa Mo (OpMyJe COCIUHEHMsS, HAXOAMTh
IpocTeiIyto (GopMyTy BEIEeCTBa IO MACCOBBIM HJIM MOJIBHBIM JOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBOpE, MIPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEaKInu;

MPUMEHSATh OCHOBHBIE OIEPAIlMU MBICTUTEIBHONW ACATENIBHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IeHHEe, CUCTeMAaTU3aINI0, KJIacCU(PUKAIINIO, BHISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — ISl W3Y4YEHUS CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIC METOJIbI MMO3HAHUS — HAOIIOJICHUE,
U3MEpEeHUe, MOJCIMPOBAaHUE, SKCHEPUMEHT (pealbHBbIi W MBICICHHBIN) — JUIs
OCBOEHUS Y4EOHOTO COJEpIKAHUS;

pacKpbIiBaTh  CYIIHOCTh MPOLIECCOB  OKHUCIEHHUS ©  BOCCTAHOBJICHHS,
COCTaBJIAITh YPaBHEHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(MeTO/I0M 3JIEKTPOHHOTO OajlaHca);

YCTaHABJIMBATh CBS3HM MEXIY peaJbHO HAOII0JaeMbIMH XUMHYECKHUMHU
SIBJICHUSIMH M TIPOIIECCAMU, TTPOUCXOISIIIUMHA B MAaKpO- U MHUKPOMHPE, OOBICHSTH
MPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOimogaTe  mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  OpH
UCTIONb30BAaHUU XHMHUYECKOM TOCynbl W OOOpYyIOBaHHs, a TakKe IpaBHia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMH BBITTOJIHCHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOJAA M KUCIOPOAA), TPUTOTOBJICHUIO PACTBOPOB C
ONPEAECICHHON  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTIO  BEIIECTBA, PELICHUIO
HKCIIEPUMEHTATIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIACChl HEOPTaHUYECKUX
COCJIMHEHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHUYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIEH yMeHHsI 6€301acHOro oOpalieHusi ¢ BEIIECTBAMU, UCIOJIb3yEeMbIMU
B TIOBCEJTHEBHOM KU3HM, a TAKKE 3HAHUE MPABUJI MOBEACHUS B LIESAX COSpEKEHUS
3I0POBbS U OKPYIKAIOIIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knaacce y oOyudarwrierocs OyayT copMHUpOBaHbBI
CIIEIyIONIME TIPEAMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUH Ha YriayOJeHHBIM
YPOBHE:

PACKpBIBAaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHATUN: XUMUYECKUN JJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHUOH, AaHWOH, JJEKTPOOTPUUATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasi peaKiys, TEIIOBOK 3PPEeKT peakuuu, MOJb, MOJISIPHBIMI
00BEM, pacTBOp;

AJIEKTPOJIUTBI, HEIJIEKTPOIUTHI, JIEKTPOIUTAYECKAST NUCCOLUALUS, PEAKLIUN
MOHHOTO OOMEHa, TUAPOJU3 CcoJield, oOpaTUMble U HEOOpaTUMBIE pEaKIIUH,
OKHCIINTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU, OKHUCIMUTENb, BOCCTAHOBUTEIND,
OKHCIIEHUE U BOCCTAHOBJIGHHE, OJJIEKTPOJIU3, aJJIOTPONUsA, aM(OTEPHOCTb,
XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MIOHHAS, METANIMYECKAsl), MEKMOJICKYJIIPHBIE
B3aMMOJIEHCTBUSL (BOJOPO/JHAs CBs3b, CWIbl Ban-nep-Baanbca), KOMIUIEKCHbBIE
COEJIMHEHHUS, KPUCTAIUIMYECKHUE PELIETKH (MPUMUTHUBHAs KyOuyeckas, 00bEMHO-
LIEHTPUPOBAaHHAS KyOHnueckas, IPAHELEHTPUPOBAHHAS KyOHnueckas,
reKCcaroHajbHas IJIOTHOYIAKOBAaHHAs), KOPPO3UsS METAUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW PEAKIINK, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHTHI XUMHUECKON
TEPMOJMHAMUKHN KaK OJHOM U3 TEOPETUYECKUX OCHOB xumuu; 11/1K;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHSATH T MTOHATHUS IIPU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUN;

UCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JUJISl COCTaBi€HUsS (DOPMYJ BEILIECTB
Y YPABHEHUM XUMUYECKUX PEAKIIN;

ONPENENATh BAJCHTHOCTh U CTENEHb OKHUCICHHMS XMMHUYECKUX DJIEMEHTOB B
COCAUMHEHUAX PA3JIMYHOIO COCTaBa, IIPUHAJICKHOCTD BEIIECTB K ONPEACICHHOMY
KJIacCy CO€IMHEHUH 1o (opMynaMm, BHJIbBl XUMHUUYECKON CBsI3U (KOBAJEHTHOM,
WOHHOW, METaJUIMYECKOW) B HEOPraHMYECKHX COCAMHEHUSX, 3aps] HOHA II0
XUMHYECKOH (opMylie, XapakTep Cpelbl B BOAHBIX PAacCTBOPaxX HEOPTaHUYECKUX
COCMHEHUH, TUIl KPUCTAUIMYECKOU PELIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATH €TI0 IOHUMAHHUE:

OMHKCHIBATh UM XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iauyaTb MNOHATHS «A-rpynna» u «b-
rpynmnay, «Majible IEpUOIb» U «O0bIINE IEPUOABIY;



OOBSCHATH CBS3b IIOJIOKEHHsI djeMeHTa B Ilepmogmdeckoid cucreme cC
pacnpeieieHueM JJEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, IOAYPOBHAM H
OopOUTaJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIJICJIATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX
COEIMHEHUM (KMCIIOTHO-OCHOBHBIX U OKHUCIUTEIHLHO-BOCCTAHOBUTEIBLHBIX CBOMCTB
OKCHJIOB ¥ THJPOKCHJOB) B Ipejeiax MaJIbIX MEePUOJI0B U TIABHBIX MOATPYIMI C
Y4ETOM CTPOCHHS UX aTOMOB,

PacCKpbIBaTh CMBIC] TEOPUH IICKTPOJIUTUUYECKON Auccolanuu, 3akona ['ecca
U €ro CJIEJACTBUM, 3aKOHA JCWCTBYIOIIMX MACC, 3aKOHOMEPHOCTEH HW3MEHCHUS
CKOPOCTH XMMHYECKOM pEaKklUM, HaIlpaBJICHUd CMEIICHUS XUMHYECKOro
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB;

KJIacCU(UIIMPOBATh XUMHYECKUE JJIEMEHThI, HEOPraHWYECKUE BEIIECTBa,
XUMHYECKHE PEaKIUM (TI0 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 1O
TeII0BOMy 3(¢deKTy, Mo arperaTHOMy COCTOSIHHUIO PEareHTOB, IO HW3MEHECHHIO
CTEMEHEeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYaCTHUIO
KaTaJIn3aTopa);

XapaKTepru30BaTh (OIMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHMH, MOJATBEPKAAash 3TO ONKUCAHUE
NpUMepaMHi  MOJICKYJIIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINN;

COCTaBJISITh YPABHEHMS: DJICKTPOIUTUUECKON TUCCOIMAIIMN KUCIIOT, IIejlouei
W COJIel; TIONHBIE W COKpallleHHbIE YpaBHEHHUS pEaKIUi HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh MPOILIECCOB THAPOJM3a COJIEH  MOCPEIACTBOM
COCTaBJICHUS KPAaTKUX MOHHBIX M MOJEKYJISIPHBIX YPAaBHEHUH peakiuii, CyIIHOCTh
OKHCIIUTEbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUA  TOCPEACTBOM  COCTaBJICHMS
ANEKTPOHHOTO OanaHca ATUX PEAKIIUIA;

MpeJICKa3bIBaTh XapaKTep CPelibl B BOJHBIX PaCTBOpAxX COJIEH;

XapakTepu3oBaTh (OMHUCHIBaTh) (PU3MUECKHEe U XHUMHYECKHE CBOMCTBa
MPOCTBIX BEMIECTB (KUCIOPO, 030H, IpaduT, aamas, KpeMHHi, 6op, a3ot, ¢pocdop,
cepa, XJIOp, HaTpUM, Kajauid, MarHuii, KaablUHUi, allFOMUHUM, KEJIE€30, MEJb, IIUHK,
cepeObpo) m 00pa30BaHHBIX MMH CIOKHBIX BEIIECTB, B TOM YHCIE WX BOIHBIX
pacTBOpPOB (aMMHMaK, XJOPOBOJOPOJ, cepoBoaopona, okcuawl yriepona (II, IV),
kpemaust (1V), azora (I, II, III, IV, V) u dochopa (III, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ocdopHas, yrojabHas, KpEeMHHUEBas KHUCIOTHI,
OoKCcHABl M TUApoKcuAbl MeTaioB IA—IIA-rpynn, amomunus, meau (II), nunHka,
xenesa (11 u 111));



HOSICHATH COCTaB, OT/AEIbHBIE CIOCOOBI MOJYYEHHUS U CBOMCTBA CIOMXHBIX
BEIECTB (KHUCIIOPOJCOAEpKAIINE KUCIOTHI XJIOpa, a30THCTasi, OOpHas, YKCyCHas
KHUCJIOTBI U MX coiik, ramorenuisl kpemuus (IV) u gocdopa (III u V), okcua u
ruapokcu xpoma (I1I), mepmanranar kanus;

OIKCHIBATh POJIb BAXKHEHUIINX M3y4aeMbIX BEIIECTB B MPUPOJHBIX MpOIeccax,
BIIMSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
UCIIOJIb30BaHUE JJIs CO3[JaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTU;

IPOBOANTH PEAKIMHU, MOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB pa3iHMYHBIX
BEIIECTB, PACIIO3HABATh OMNBITHBIM ITyTEM COJIEpKalliecss B BOJHBIX pacTBOpax
HWOHBI: XJIOpUA-, OpoMuA-, MOAUI-, Ccylbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-,
CynbGuT-, Cynb(ua-, HUTPAT- W HUTPUT-UOHBI, TUAPOKCUA-UOHBI, KATHOHBI
aMMOHUSI, MarHusi, Kajablys, aIFOMUHMUS, Kene3a (2+) u xkeneza (3+), menu (2+),
IIUHKA,;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEILIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX MPEBPAICHUN B Pa3IHMUHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHMHUECKOH KHWHETHUKU U
TEPMOIMHAMHUKHY;

BBIYKCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (OopMyse COEAUHEHUS, MACCOBYIO
JIOJII0 BEIIECTBa B pPAcTBOPE, MOJIBHYIO [OJIF0 XHMHUYECKOTO JJIEMEHTa B
COCJIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBa B PAacTBOPE, HAXOAUTH
npocTeiinyo (popmyily BeIecTBa M0 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PAcUEThl IO YPABHEHUSAM XHUMHUECKUX PEAKIUN C Y4EeTOM HeIOCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOrO0 BbIXOJA MPOAYKTa, 3HAUYEHUS TEIJIOBOTO
s dexTa peakiuu, OnpeAesaTh COCTaB CMeCel;

coOimogaTe  mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  OpH
UCIIOJIb30BAaHUM XUMHUYECKONM NOCyIbl M OOOpyJOBaHHUsS, a TakXKe IpaBuia
oOpalleHusi ¢ BEIIeCTBAaMU B COOTBETCTBUU C MHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO W COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (aMMUaka M YIIEKHUCIOr0 Tra3a) W PEILICHHUIO
HKCIIEPUMEHTAIBHBIX 3aJady [0 TeMaM Kypca, MpeACTaBIATh Pe3yJIbTaThl
dKCTIEpUMEHTa B (D)OpMe BBIBOJIOB, JOKA3aTeIIbCTB, Tpa(uKOB, TaOIUI U BBHISBIIATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHON NeATENbHOCTH (aHATIW3 U
CUHTE3, CpaBHEHHE, OO0OOIIEeHNEe, CHCTEMATU3alMI0, BBISBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBA3E€H) MPU U3yYEHUU CBOWMCTB BEIECTB M XUMHYECKUX PEAKIIMiA,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJaMU MO3HaHUS (HAOIIOJEHUE, U3MEPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN );



NPUMEHSATh  MpaBuja  0e30MmacHOTo  OoOpamieHuss ¢ BEIIeCTBaMH,
UCIOJB3YEMbIMU B IIOBCEIHEBHON KM3HHM, IIpaBWJIa TMOBEIACHUS B LEJAX
cOepexeHus: 3/0pOBbSl M OKPY)KAIOIIEH NPUPOJHOM Cpenabl, NMOHUMAaTh BpEX
(OmacHOCTh) BO3JEWCTBHUS HA JKUBBIE OPraHU3Mbl ONPENEIECHHBIX BEIIECTB,
HOSICHATh Ha MpUMepax CIocoObl YMEHBUICHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUSL, 3HAUEHUE )KUPOB, OEJIKOB, YIJIEBOJOB /ISl OPraHU3Ma YeJIOBEKa;

UCIOJIb30BaTh MOJIyYeHHbIE MpeACTaBieHUs O cdepax mnpodeccruoHaIbHOM
JeSATENbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIs TIPO(ECCUOHAIBHON OpPUEHTAlMU U JUIsI OCO3HAHHOIO BBIOOpA XHMMHUHU Kak
npoUIbHOrO MIpeaMeTa IMpU MPOJOJIKEHUM OOy4EeHHsS Ha YPOBHE CpEIHETrO
oO1ero oOpazoBaHusi;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEHOBATEIBCKON NEATEIbHOCTH
XUMHYECKON W XUMHUKO-3KOJOTHYECKOW HANpaBICHHOCTH, MPUOOPECTH OIbBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUI B YCIOBUSAX 00pa30BaTEIbHBIX OpraHu3alui,
a TaKXKe opraHu3auuii (HEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHus AETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHme pa3jiesioB u (undposbie)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM IPOrpaMMBbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl

Pazgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

XuMusi — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHMS U MIPAKTUYECKOU 10 2
JeSITeIbBHOCTH YeJIOBEKa

BemecTBa 1 xXumuueckue
1.2 28 1
peakuun

Hroro no pazneny 38

Pa3zgea 2. BaxkHelue npeacTraBuTe/ M HEOPraHM4eCKNX BelecTB

Bosnyx. IlonsTue o razax.

2.1 19 1 1
Kucnopon. Oxcubt

29 Bonopoa. [lonstue o xucnorax u g |
COJIAX

73 Bona. PactBopsl. [Torstue 06 18 1 1

OCHOBAHMHAX

OCHOBHEBIE KJIaCCEI
2.4 . 16 1 1
HEOPTraHWYECKUX COCTMHCHUI

Hroro no pazgeny 61

Paznea 3. llepuoauueckuii 3axon u [lepuoauveckas cucrema xummuueckux j1emMenToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumudeckas ¢Bsi3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH




[lepuonuueckuii 3aK0H 1
[lepuoanueckas cucrema

3.1 18
XAMUYECKHX djieMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
32 OKHUCIATEIHLHO- 16
BOCCTAHOBUTEJIBHBIC PEAKITIT
Hroro no pazgeny 34
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m KonTpoabHbI IIpakTH4eckue
NporpamMmsl Bcero o0pa3oBaTe/bHbIC
e padoThl padoThI pecypesI
Pa3zgea 1. BemecTBo 1 XuMHuyecKasi peakius
11 [ToBTOpEeHue u yriayOneHue 3HaHUN O 2
BEIIECTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS 14 1 ]
XUMHUYECKHUX pPEeaKIni
13 DNEKTPONUTHYECKAS AUCCOLUALIMSL. 14 1 )
XHWMHUYECKUE PEAKIIMH B pacTBOpax
Hroro no pazneny 36
Pa3nes 2. HemeTannbl M X cOelMHEHHS
)1 OO01mas xapakTepuCcTUKa XUMHUYECKHIX g |
' aneMeHToB VIIA-rpynmnsl. ["anorenst
OO61as xapakTepuCcTUKa XUMHUYECKHX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé€ 10
COEIMHEHHUS
OO6mras XxapakTepruCTUKa XUMHIECKUX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u ux 12 1
COEIMHEHMS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
24 anemeHToB [VA-rpynnsl. Yriaepon u 13 1 2

KPEMHHI, UX COeIMHEeHUs. bop




Hroro no pazneny

43

Pa3zgen 3. MeTaJJIBI M MX COCIUHECHUSA

3.1 OO0mue cBOiCTBa METAIIOB 10
32 Baxueiinime MeTamisl U UX COSTUHEHUS 22 2
Hroro no pazgeny 32
Paznea 4. Xumus U oOKpyKammas cpeaa
41 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKA. 5
' OCHOBBI 2KOJIOTHUECKOM IPAaMOTHOCTH
Hroro no pazgeny 5
Pazgea 5. O0001meHue 3HaAHU
51 [ToBTOpeHue 1 0000IIEHNE 3HAHUIA 10 )
' OCHOBHBIX Pa3/IeJIOB KypcoB 8—9 Ki1accoB
Hroro no pazgeny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IINIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

[Ipenmet xumuu. Poib XMMUU B )KU3HU
4JejI0BeKa

[TonsiTrie 06 HCTOPUU BO3SHUKHOBEHUS U
Pa3BUTHUS XUMUU. XUMUS B CHCTEME HAYK

Tena n BemectBa. Pu3znueckue u
XMMHYECKHE CBOMCTBA BEIIECTB

dum3nyeckre 1 XUMHUYECKHE SIBICHUS

IloHsATHE O TEOPETHUECKUX METOAAX
IIO3HAHUS B €CTECTBEHHBIX HayKaX.
HcTounnku xuMudeckoi nHGopMauu

[IpencraBienust 0 HAyYHOM MO3HAHUH Ha
SMIUPUYECKOM YPOBHE: HAOJIO/IeHNE,
U3MEepeHHe, IKCIIEPUMEHT, MOJICTUPOBaHHE.
[TonsiTre o MmeTogax pabOThl C XUMHUYECKHUMHU
BenecTBamu. OO00py10BaHHE MIKOJIBHON
XUMHYECKOH J1abopaTopuu

[IpakTrueckas padorta Ne 1 mo teme
"[IpaBusia paboOTHI B JTAOOPATOPUH U PUEMBI
oOparreHus ¢ J1abopaTopHbIM
obopynoBanueM"

YucTele BellecTBa U CMECH




9 CriocoOslI pa3aeneHust cMecei
[IpakTuueckas pabora Ne 2 o teme

10 "Pa3nenenue cMecell (Ha mpuMepe OUYUCTKU
TOBapEHHOM comn)"

11 ATOMBI U MOJIEKYJIbI

12 XUMUYECKHUE AITEMEHTHI

13 IIpocTsle U CIOKHBIE BELIECTBA

14 BemecTBa MoJIEKyISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

15 Xumudeckasi popmyiia. BareHTHOCTh aTOMOB
XUMUYECKUX HJIEMEHTOB

16 3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB

17 Omnpenenenue BaJJICHTHOCTH aTOMOB T10
dhopmynaM OMHAPHBIX COCTMHECHUN

13 OtHOcHTEeNbHAs aTOMHAs Macca.
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca
BrprunciieHus: OTHOCUTENbHOU MOJIEKYJISIPHOM

19 MacChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIIECTB U KOJIMYECTBA BEIIECTBA

20 MaccoBas 10J1s1 XMMUUYECKOTO 3JIEMEHTA B
COCIMHCHUU

21 Brruucnenus MaccoBOil 1011 XUMHYECKOTO
aeMeHTa 1o (hopmye CoeTMHEHUs

” Haxosxnenue npocreiimiei popmyibt
BEIIIECTBA [10 MACCOBBIM JIOJISIM AJIEMEHTOB

23 Boruncnenus npocreiiieii popmyIisl

BCIIECCTBA IO MAaCCOBBIM MJIM MOJIBHBIM




JOJISIM 3JIEMCHTOB

24 KomnuectBo Bemectsa. Moib

25 B3aumMocBsI3b KOIMUECTBA, MACCHI M YUCIa
CTPYKTYPHBIX €IUHUI BELIECTBA

26 MossipHast Macca CMECH BEIIECTB

7 MonpsHas goNs XUMHYECKOT0 JIeMEHTa B
COCTUHEHHUH

73 Haxoxnenue npocreiimeit GopMyibt
BEIIECTBA I10 MOJILHBIM JOJISIM 3JICMEHTOB

29 XUMUYECKUE SABICHUSA. XUMUYECKAS PEAKIIUS
U €€ IIPU3HAKH

30 3aK0H COXpaHEHUsI MaCChI BEIIECTB

31 ATOMHO-MOJIEKYJIsipHast Teopusi. JKusup u
nestenbHOocThH M. B. JlIomoHOCOBa

32 XHUMHUYECKUE YPABHEHUS

33 THUIbl XUMAYECKUX pEeaKIMil
Pacuérel N0 XMMUYECKUM ypaBHEHUSM

34 KOJHMYECTBA M MAaCChl HICXOIHBIX BEIISCTB HIIU
MPOJIYKTOB PEAKIINU
Brruncnenust no ypaBHEHUSIM XUMHUYECKOU

15 pEeaKlMK: KOJIMYECTBA BEIIECTBA, MACCHI IO
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WK MPOIYKTOB PEaKLUU
Brrunciienus mo ypaBHEHUSIM XUMHUYECKON

36 pEeaKIuu;: KOJIMYECTBA BEIIECTBA, MACCHI 110

HN3BCCTHOMY KOJIMYCCTBY BCUIECCTBA, MaCCC
pCarcHToB W NPOAYKTOB pCaKIIUU




37 O00011IeHIE U CUCTEMATH3ALU 3HAHUI

18 KonTponbnas padora Ne 1 o teme
"BemecTBa 1 XuMHYECKHE peakuu'

39 Bo3nyx — cMech razos. [lonsTue o razax.

40 3akoH ABorajapo. MomsipHblil 00bEM ra3oB
Brruncienus o0béMa, KOIMYECTBA BEIISCTBA

41 rasa o U3BE€CTHOMY €0 KOJIMYECTBY
BEIECTBA, 00BEMY

42 OTHOCHUTENBHAS INIOTHOCTD ra30B

43 Brruncnenus oTHOCUTENIEHOU IIIOTHOCTU
razoB
OrnpeneneHre OTHOCUTEIbHON

44 MOJIEKYJISIPHOIM Macchl ra3000pa3Horo
BEIIlECTBA 10 U3BECTHOI OTHOCUTEILHOU
IUIOTHOCTHU
BrrunciieHuss OTHOCUTENIBHONW MOJIEKYJISIPHOM

45 MAacchl ra3a o U3BECTHOM OTHOCHUTEIBHOU
IUIOTHOCTHU

46 OOBEMHBIC OTHOIIICHHSI Ta30B MPHU
XUMHYECKUX PEAKIUAX

47 Brruucnenust 005EMOB ra30B 10 YpaBHEHUIO
XUMHYECKON peaKiuu

48 Kucnopoa — sneMeHT ¥ pocToe BEIIECTBO

49 Oxcuasl

50 CriocoObI TOTy4YeHUsT KHCIIOPO/ia B

J'Ia60paT0pI/II/I U IIPOMBIIIIJICHHOCTH




[IpakTrueckas padota Ne 3 o Teme

51 "I[Tonyuenue u cobnpanue KMUCIOPOa,
HU3y4YECHHUE €ro CBOMCTB"

52 KpyroBopot kucioposa B mpupoze

53 O30H — ayuIOTpOMHAs MOAU(PHUKAIINS
KHCII0pO/ia
TenoBoit 3¢ ekt XuMuIecKoi peakuuy,

54 TEPMOXUMHUYECKHUE YPABHEHUS, 3K30- U
9HAOTEPMUUYECKUE PEAKLINH

55 TomnuBo. Mcrionb3oBaHue yriis 1 METaHa B
KAaueCTBE TOIUIMBA. 3arpsi3HEHHE BO3AyXa.
Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKkuuu: KOJINYeCTBa BEIIeCTBa, 00bEMa,

56 MAaCCBhI IO U3BECTHOMY KOJIUYECTBY
BellecTBa, 00bEMY, Macce peareHToB WIn
IPOJIyKTOB PEAKLINU

57 KonTponbhas padorta Ne 2 o reme "Bo3nyx.
Kucnopoa. Oxkcuasr"

58 Bonopon — aneMeHT U mpocToe BEIecTBO

59 CriocoObI mosryueHHst BOI0po/ia B
71a00paTopuu U MPOMBILIIICHHOCTH
[IpakTrueckas padora Ne 4 o Teme

60 "[lony4yenue u cobupanue BOIOPoOAa,
U3Y4YEHUE €ro CBOMCTB"

61 Hcnonb3oBaHne BOJOPOAA B KAYECTBE

TOIIIMBA




TToustue o kuciorax u coiax. CocTas

62 N
KHCIOT U CoJIeH
Brruucienus o0b€Ma, KOJIMYSCTBA BENISCTBA

63 rasa 1o U3BeCTHOMY €ro KOJUYECTBY
BEIIIECTBA WK 00BEMY

64 Borurcnenus 00bEMOB ra30B 10 ypaBHEHUIO
XUMHYECKON peaKiuu
Brruncnenust no ypaBHeHUSIM XUMHUYECKOU
peakiuu: KOJIMYECTBA BEIIEeCTBa, 00bEMa,

65 MaccChl 110 U3BECTHOMY KOJIMYECTBY
BEIECTBa, 00BbEMY, Macce peareHTOB WK
MPOJIYKTOB PEAKIINU

66 dusnueckue cBoiicTBa Boabl. Boga B
pupojie

67 AHaN3 U CUHTE3 — METObl U3yUECHUS
cocTaBa BOJBI

68 XHUMHUYECKHE CBOMCTBA BOJbI

69 CocTaB OCHOBaHUH

70 PactBopsl. PacTBOpHMOCTE BelIecTB B BOJIE
Hacrimennble 1 HeHACBIITICHHEIE,

71 KOHIICHTPUPOBAHHBIC U pa30aBJICHHBIC
pacTBOpHI
CriocoObl BEIpKECHHS] KOHIICHTPAIIHI

72 pacTBOPOB: MaccoBasi J0Jisl paCTBOPEHHOTO
BEIIECTBA, MOJIIPHAS] KOHLIICHTPALUS

73 [IpakTuueckas pabora Ne 5 o Teme

"[IpuroroBiieHHE PaCTBOPOB € ONPEACIEHHOMN




MAacCOBOM J0JIei paCTBOPEHHOTO
BemecTBa.l[purorosienre pacTBOpPOB ¢
onpeAcIEHHON MOJISIPHOW KOHLIEHTpAIIUEH
pacTBOpEHHOTO BellecTra"

Breraucinenns ¢ ncmoib30BaHUEM IOHSATHS

74 «MaccoBasi J0JIs BEIleCTBA B PACTBOPE»
Bolunicnenus ¢ UCrosib30BaHUEM MOHSTHS

75 «MOJISIpHAs. KOHIICHTpALUsl paCTBOPEHHOTO
BELIECTBA»

76 Ponb pacTBOpOB B IpUpOAE U KU3HU
yesioBeka. KpyroBopot Bozbl B ipupojie

77 3arpsi3HeHUE NpUPOAHBIX BoA. OxXpaHa u
OUYUCTKA MPUPOJHBIX BOJ.
Brruncnenus ¢ ucnosib30BaHueM rpadukoB

78 pPacTBOPUMOCTH JJIsl paCUETOB
PacTBOPUMOCTH BEIIECTB

79 Borunicnenus ¢ UCrosib30BaHUEM MOHSTHS
«MaccoBasi J0JIs BEIlleCTBa B PACTBOPE»
Borunicnenus ¢ UCrosib30BaHUEM MOHSTHS

80 «MOJIIpHAsl KOHLIEHTpaLUs PaCTBOPEHHOTO
BEILECTBAY
Brruncnenus ¢ uCnoiab30BaHuEM rpadukoB

81 pPacTBOPUMOCTH JIJIsl pacu€TOB
PacTBOPUMOCTH BELIECTB

82 O0600111eHrE U cucTeMaTu3alus 3HaHU|

23 Kontponbnas padorta Ne 3 o reme

"Bogopon. Bona. PactBopsl. OcHOBaHus"




Oxkcupl: cocTaB, KiaccupuKaIms,

84 TPUBHAJIbHBIE HA3BAHMS 1
85 [TonydyeHue u XuMHUUYECKHE CBOMCTBA OKCUIOB 1
26 [TonsiTHe 0 TUAPOKCUAAX — OCHOBAHUAX U 1
KHUCJIOPOJICOACPKAITUX KUCIOTAX
87 OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT 1
88 [Tonydenune kucior 1
89 Knaccudukanus ocHoBaHUN 1
90 [[émoun, UX CBOMCTBA U CLIOCOOBI MOTYUYEHUS 1
91 HepacTBopumblie OCHOBaHUsA, UX CBOICTBA U |
CHOCOOBI NOTYYECHHUS
[TonsiTre 06 aM(pOTEPHBIX THAPOKCUIAX:
92 XUMHYECKHUE CBOMCTBA U MOJIyYEHHUE. 1
[IpumeHeHne BaKHEUIIINX OCHOBAHUM
93 Comu: cocraB, kinaccuduKarms, |
TPUBHAJIbHBIE HA3BAHMS
94 DU3NYECKUE U XUMUYECKUE CBOMCTBA COJIEH. |
[Tonyuenue cosen
95 I'eneTnueckas cBsI3b MEXKIy Kilaccamu 1
HEOPraHUYECKUX COECIMHEHUN
IIpakTuyeckas pabora Ne 6. Pemenue
96 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME |
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEMHEHMIN
Brruncnenus no ypaBHEHUSIM XUMHUYECKOU
97 peaKIuu: KOJIMYeCTBa BEIIEeCTBa, 00bEMA, 1

MACCBHI 110 U3BECTHOMY KOJIMYCCTBY




BEIIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIYKTOB PEaKuu

BI:ILH/ICJ'IGHI/ISI MacCCBhI HpO[IYKTa peaKHI/II/I 10
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

98 BEIIECTB, B3ATOr0 B BUJIE pacTBOPA,
CoOJIeprKallero onpeeIéHHYI0 MaCCOBYIO
JIOJIFO paCTBOPEHHOTO BEIIECTBA
KonTponshas padora Ne 4 o reme

99 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coenrHeHnin"

100 IlepBble MOMBITKYU KJIACCH(PHUKALIUN
XMMHUYECKHX 3JIEMEHTOB

101 [lonsATHE O TpyNIax CXOAHBIX 2JIEMEHTOB

102 DIIeMEeHTHI, KOTOpPBIE 00pa3yroT aM(pOTEpHbBIS
OKCHJIbI ¥ TUAPOKCHUIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[Iepnoanueckoro 3akoHa
KopoTtkonepuoanas v JJIMHHONEPUOIHAS

104 ¢dbopmel [Tepuonndeckoii CHCTEMBI
xuMudeckux dyementoB .. MeneneeBa

105 [Tepuonb! u rpymmb

106 OcHOBHbIE CBE/IEHUS O CTPOEHUU aTOMOB

107 CocraB aTOMHBIX siep

108 N30TombI Kak pa3HOBUIHOCTH aTOMOB
XMMHUYECKOI'0 JIEMEHTA

109 DIJIEKTPOHBI

110 DneKTpoHHas opOoUTaIbh




DHepreTudeckre ypoBHU U MOJYPOBHU

111
aToma, s-, p-, d-opouranu

112 DNEeKTPOHHBIC KOH(UTYPAITUH H AIICKTPOHHO-
rpadgudeckue GopMyJibl aTOMOB
CTtpoeHue dNIeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKUX IEMEHTOB
ITepnonnueckoii cucrems! .M. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

114 aTOMOB XMMHYECKUX DJIEMCHTOB,
MCTAJJINYCCKUX M HEMETAITINUCCKHX CBOUCTB
0 Tpynmnam u nepuojam
3MeHeHne cBOMCTB cOeAMHEHUN

115 XUMUYECKUX AJIEMEHTOB B EpUOJaX U
rpyImnmax
XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA 10

116 ero noJjioxkeHuto B [lepronnueckoit cucreme
.. MeHnneneera
3nauenue [leproanueckoro 3akoHa u

117 [Tepronueckoilt CUCTEMbI XUMHYECKUX
3JIEMEHTOB JIJISl Pa3BUTHS HAYKU M IPAKTHKU

118 DNEeKTPOOTPULIATETFHOCTh XUMHUECKUX
DJIEMCHTOB

119 KoBanenTHas moJisipHasi CBSI3b

120 KoBasieHTHas1 HEMOIsIpHAs CBA3b

121 HonHas cBI3b

122 DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI

BCIICCTB




123 Kpucrannuueckue 1 amop¢HbIe BeleCTBa
124 Tunsl KPUCTAIUIMUECKUX PEIIETOK U X
XapaKTePUCTUKU
[IprunHBI MHOrOOOpa3us BELIECTB,
125 3aBUCUMOCTb CBOMCTB BEIIECTB OT COCTaBa U
CTPOECHUS
126 CreneHb OKUCICHHS
127 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC PEAKIIUU
128 XUMUYECKHUE ITIEMEHTBl — OKHCIUTENN U
BOCCTaHOBUTENH
CocraBieHne ypaBHEHUN OKHCIUTEIBHO-
129 BOCCTAHOBUTEJIbHBIX PEAKIINIl, METOM
3JIEKTPOHHOTO OajaHca
Brpluncnenus 1o ypaBHEHUSM XUMHUYECKOU
peaKIMu: KOJIMYEeCTBA BEIIeCTBa, 00bEMa,
130 Macchl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WK
IPOAYKTOB PEAKIINU
Brluncnenus npocTeniein MoJIEKyJIIpHOI
131 (hopMyIIBI BElecTBa MO U3BECTHBIM
MacCOBBIM JI0JISIM 3JIEMEHTOB
132 O06o001eHre u cucTeMaTu3alis 3HaHU
133 Kontponbnas padota Ne 5 o teme
"Crtpoenue aroMa. XuMu4decKkas CBs3b"
134 PesepBHbIil ypok
135 Pe3epBHBIil ypok
136 PesepBHbIil ypok




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136




9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
e Mara o
0 uudpoBbie
Tema ypoka Kontpoubnsie | IIpakTnueckmue | H3y4eHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypchl
1 CrpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aMI0JIHEHUS
2 AJIEKTPOHHBIX OpOUTAJIel AaTOMOB MaJIbIX 1
1502 (Vi (0):!
3 OCoOEHHOCTH 3aTIOTHEHUS SJEKTPOHHBIX 1
opOwuTaneit aToMoB OOJIBIIUX MTEPHOJIOB
4 CreneHb OKHUCIEHUS U BaJIGHTHOCTh 1
5 Bunbl XuMU4eCKOM CBSA3H 1
OOMEeHHBII U TOHOPHO-aKIENTOPHBIN
6 MEXaHHU3M 00pa30BaHUs KOBAaJEHTHON |
CBA3U. MeXMOIEKyIsIpHBIE
B3aUMOJICUCTBUA
THIIBI KPUCTAININYECKHUX PEIIETOK,
7 0COOEHHOCTH CTPOEHHUS KPUCTAIIIMUYECKUX 1
peLETOK
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA
8 KPUCTAJIIIMYECKON PEIETKU U BUIA 1
XUMUYECKOH CBSA3U
9 Knaccugukarus XuMHUuecKux peakuuii mo |
pa3IMYHBIM NIPU3HAKAM
10 DHepreTuka XMMMUYECKHUX PEaKLUM. 1




TennoBoii 3 PeKT XUMUIECKOIN peaKkIuu

11

3akoH I'ecca u ero CIICACTBHUA

12

BrruncneHus mo TepMOXUMUYECKOMY
YPaBHEHHIO pEaKIUu: TeToBoro dddexra
XMMUYECKOH peaKIiy Mo KOJIUYECTBY
BELIECTBA, Macce Wi 00bEMY
IPOpearupoBaBUIETO WIH
00pa30BaBIIETOCS BEIIECTBA

13

[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peakuuu. 3aKOH JEHCTBYIOLINUX Macc

14

OHeprus aktuBauuu. [loHsaTue o karanuse.
®epmeHThl. UTHTHOUTOPBHL.

15

dakTOpHI, BAUSIOMINE HA CKOPOCTh
XUMHUYECKON peakinu

16

ITonsATHE O XUMHYECKOM PaBHOBCCHH,
npunuui Jle [laTense

17

@DaxTOpBl, BIAUIIOLINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHSI.
[IporHo3upoBaHue BO3MOKHOCTH
IIPOTEKAaHUsI XMMUYECKUX MPEBpaIllEeHUul B
Pa3IMYHBIX yCIOBUIX

18

OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE
peakiuu

19

BaxxHble OKMCIIUTEIN U BOCCTAHOBUTEIIH.
HepMaHr aHaT KaJIusa

20

CsoiicTBa IMPOCTBIX BCHICCTB — MCTAJIJIOB
1 HEMCTAJIJIOB, KHCJIOT U coJieil — B CBETe
HpeI[CTaBJ'IeHI/Iﬁ 00 OKHMCIUTENHHO-




BOCCTAaHOBUTCIIBHBIX PECAKIUAX

[IpakTuueckas pabora Ne 1. Pemenue
HKCIIEPUMEHTABHBIX 33/1a4 110 TeMe

21 «OKUCTUTETHFHO-BOCCTAHOBUTEILHBIE
peaKIum»
Konrponbnas padora Ne 1 o Teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMSI
XUMHUYECKUX PEAKIUIN»

” PactBopeHune kak GpU3NKO-XUMUIECKUI
npoiiecc

24 DAEKTPOIUTHI U HEANEKTPOIIUTHI

25 Teopust 3IEKTPOTUTUYECKON AUCCOLUALINT

26 HNonHoe npousseaeHue BOJBI.
Bonopoansiii nokaszarens

7 DNeKTpoIUTUYECKask AUCCOLUALINS KUCIIOT,
OCHOBAHH U COJIEH

28 Peaxiiun nonHoro ooOMeHa
CBOMCTBA KHCIIOT, OCHOBAHHUH U COJICH B

29 CBETE MPEICTABICHHUI 00
AIEKTPOJUTUYECKON AUCCOLMALIII

30 KaudecTBeHHbIE peaklii HA HOHBI
ITpakTuueckas padbora Ne 2. Pemenue

31 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«INEKTPOIUTUYECKAST TUCCOIUALINSY

32 I'maponus coneit

33 HNoHHbIe ypaBHEHUS TUAPOJINA3A COJIEH




[TpakTrueckas padota Ne 3. Pemenne

34 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«I'uaponus conen»
Brruucnenust Mmaccel MpoayKTa peakifuu mo
HW3BECTHOM Macce OJHOT0 M3 UCXOTHBIX

35 BEIIIECTB, B3ATOI0 B BUJIE PACTBOPA,
COJIEPKAIIETO ONMPEACIEHHYIO
KOHIICHTPAIIUIO PAaCTBOPEHHOTO BEIIECTBA
KonTponbaas padorta Ne 2 o reme

36 "INEeKTPOTUTHIECKAS TUCCOIHAITHSI.
XUMHYECKHE peakluy B pacTBopax”

37 OO6mrast XxapaKTeprUCTHKA HEMETAIIJIOB

38 OO11as XxapakTepUCTHKA raJIOT€HOB

19 XHUMUYECKUE CBOMCTBA TaJIOTCHOB.
XUMUYECKHE CBOMCTBA XJIOpa

40 XnopoBogopoa. CosisiHast KUCIOTa
[IpakTuueckas padora Ne 4 o reme

41 "[losrydyeHne CoasTHOM KUCIOThI, U3yUEHHUE
e€ cBoiicTB"

4 [TonsiTHE 0 KUCIOPOACOAEPKAIIUX
KHCJIOTaX XJ0pa U UX COJISIX
Boruncnenus no ypaBHEHUSIM XUMHYECKUX

43 peaxiui, ey OJJUH X PeareHTOB JaH B
M30BITKE

A4 Baxwuerive coeMHEHUs XJI0pa U UX
HaxO0KJICHHE B MPUPO/JIC

45 OO6mrast xapakTepucTuka 3aeMeHTOB VIA-




rpyNIbI

CrpoeHue 1 cBOICTBA IIPOCTOIO BELIECTBA

46
cepbl. AJUTOTPOITHbIE MOTU(UKAIIIH CEPhI

47 CepoBonopo, ctpoeHue, Gu3ndecKue u
XUMHYECKHE CBOMCTBA

48 Oxcupl cepsl

49 CepHucras KUCIIOTa U €€ COJIN.

50 Cepnas kucioTa u ee coilu

51 [TpoMBIIIIeHHOE TTOTyYeHUE CEPHOM
KHCIIOTHI
Haxoxnenue cepbl 1 €€ cOeIMHEHN B

52 npupoae. XuMUYECKOE 3arpsi3HEHHE
OKpYKaroIIel Cpellbl COeTMHEHUSIMU CEPhI
Boruncnenust Macchl MpoaAyKTa peakiuu 1o

53 M3BECTHOM MaccoBoi (00bEMHOM) 0TI
(%) ero BbIXOAa OT TEOPETUYECKU
BO3MOYKHOTO
Brruucnenus maccoBoit (00bEMHOIM) 1071

54 (%) BBIXOJa IPOJIYKTA PEAKIIUHU IO
M3BECTHOM Macce (00hEMY) HCXOTHOTO
BEIIECTBA U MPOJIYKTa PEaKIuu

55 OO6mrast xapakTepruCTHUKA JIEMEHTOB VA -
rpyNIbI

56 A30T, pacipoCTpaHEHHUE B IIPUPO/IE,
du3HYeCKre M XUMUIECKIE CBOHCTBA

57 AMMuak, ero (pu3nuecKue U XUMUIECKUE

CBOWCTBA




58

Conu aMMOHUA

[IpakTuueckas padora Ne 5 o teme

59 "[lonyyeHrne aMmmMuaKa, U3yueHue ero
CBOMCTB"

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

61 A3zotucras Kkucinora. A30THast KUCJIOTa

2 [IpoMbliIEeHHOE TTOJTyYE€HHE a30THOM
KHCJIOTbI
HutpaTel 1 HUTpUTEL. XUMHUECKOE

63 3arpsi3HEHUE OKPYKAIOIEN CpeIbl
COETMHEHHSIMH a30Ta

64 ®ocdop, amorponHble MOAU(UKATUT
docdopa

65 Oxcunet pocdopa (111, V) u pochopnas
KHCJIOTa
[ToHsATHE O MUHEPATBHBIX YIOOPEHUSX.

66 3arpsi3HeHue NPUPOIHBIX BOJOEMOB
COEMHEHUSIMH a30Ta u pochopa

67 VYraepon, ero ajIoTpONHbIE MOAU(DUKALIUH
U CBOMCTBA
Oxkcunpl yriaeposaa, ux Gu3ndeckue u

68 XUMHUYECKHUE CBOICTBA. DKOJIOTUYECKUE
Ipo0JIEMBI, CBA3aHHBIE C OKCUAOM
yriepona (IV)
[IpakTuueckue padoTsl Ne 6 o Teme

69 "[Monyuenune oxcuna yraepoaa (1V) u

M3y4YeHHUe ero CBOMCTB"




70

VYrospHas KUCIIOTa U €€ COJIU

71

[lepBoHavanbHBIC TOHATHS 00
OpraHUYEeCKUX BEIIECTBAX KaK O
COECIMHEHMSIX yIIepoia

72

IIpupoaHbIE HCTOYHUKH YIVIEBOJOPOIAOB U
UX pOJIb B OBITY U IPOMBIIIIIEHHOCTH

73

[ToHsiTHE 0 OMOJIOITMYECKH BaXKHBIX
OpraHn4CCKUX BCHICCTBAX — KHUPAX,
Ocnkax u YIIIeBoA4ax

74

Kpemunii, ero ¢puznueckue 1 XUMUYECKHE
CBOMCTBA

75

Oxkcun kpemuus (1V), kpeMHueBas
KHCJIOTA, CUIINKATHI

76

bop. bopHas kuciora

77

[Tpaktuyeckas pabora Ne7. Pernenue
JKCIIEPUMEHTAIIBHBIX 337a4 10 TEME
«Baxneinme HemMeTauIbl U UX
COCIMHEHHUSD

78

Brruncnenus maccobl (00b€Ma; H.Y.)
MPOJIyKTa PeaklMu 1o JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
coJiepKallero onpeaeaéHHYI0 MaCCOBYIO
JIOJIIO TIPUMECE

79

Konrponbnas padora Ne 3 o Teme
«Baxneliye HeMeTabl 1 UX
COCIMHEHHSD.

80

O61ua;1 XApaKTCPUCTUKA XUMHUUCCKUX
QJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHH HUX




nojoxxenus B IICXD JI.M. MenaeneeBa

81 Meramibsl A- u b-rpynn
Mertannnueckas CBsI3b M METaJUINYECKas

%) KpUCTAJIIIMYECKAsl pEIIETKA. 3aBUCUMOCTh
(U3MUECKUX CBOMCTB METAJIOB OT
CTPOEHMSI KPUCTAILIIOB

83 OO011ne XUMHUYEeCKUE CBOWCTBA METAIIJIOB

24 OOu1ue criocoObl NOIYYEHUsI METAJLIOB,
MeTajuryprust. CruiaBbl
DJEeKTpOIH3 pacIiaBOB U PACTBOPOB COJIEH

85 KaK OJIMH U3 CIIOCOOO0B MOJTyUYEHHUS
METaJIJIOB

26 Boruncnenus o ypaBHEHUSIM 3JIEKTPOJIN3a
pacIiaBoB U pacTBOPOB BELIECTB

87 [ToHsiTHE O KOPPO3UU METAIIIIOB
Brrunciienus cocraBa cmecei ¢

88 UCIIOJIb30BAHUEM PELICHHS CUCTEM
ypaBHEHUHI

29 Pa3nuynble TUIBI BEIYUCIICHAN 110
YPaBHEHHSAM XMMHYECKHUX PEaKIUH

90 Mertannsl A-rpyni. llenoynsie MmeTamisl

01 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAJIJIOB

92 Oxcuabl ¥ THIPOKCUIBI HATPUS U Kaus

93 [IlenouyHo3eMenbHBIC METAITBI

94 Baxxueiitnme coeTUHEHUS KaJIbITHS,

CBOWCTBA, IPUMEHEHUE




95 XKécTtrocTb BObI U c1IOCOOBI €€
yCTpaHEHUs
[IpakTuueckas padora Ne 8 o reme

96 "YKEcTKOCTL BOIBI M METOEI €€
ycTpaHeHus"

97 AJIFOMUHHI

08 AmMdoTepHbIe CBOKWCTBA OKCHIA U
THIPOKCH/Ia ATFOMUHUS

99 OO6m1ast xapaKTepuCTHKA METAJLIIOB b-
rpymi (MoOOYHBIX TOATPYIIIT)

100 [TepBoHavYaIbHBIC TIPEACTABICHHS O
KOMIUIEKCHBIX COEAMHEHUSIX

101 Mensw u cepebpo

102 [IpencraBnenust 00 aMMHUAYHBIX
KOMIUIEKCax cepedpa u Meau

103 Hunx

104 AMdoTepHbIe CBOMCTBA OKCHIA H
THJIPOKCH/IA ITTHKA

105 Keneso

106 Oxkcunpl, rusipokcubl u conu xkenesa (1) u
xenesa (1)

107 UyryH u cTanp — CIIIaBhI JKelle3a
[TpakTrueckas padota Ne 9. Pemenne

108 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
«Baxknele MeTabl U UX COSAMHEHUS»

109 Brruncienust coctaBa cmecei ¢
MCIIOJIb30BAHUEM PELICHHS CUCTEM




YpaBHEHUI

110

Pazinuunbie TUOBI BHIYUCIEHUN 10
YPaBHEHUSM XUMHUYECKUX PEaKIUn

111

Konrponbnas padora Ne 4 o Teme
«Baxuelnime MeTaIbl U UX COCITUHECHUS

112

be3onacHoe HCI0Ib30BaHNUE BELIECTB U
XMUMUYECKHUX pEaKIHii B ObITY

113

HoBble MaTepHalibl 1 TEXHOJIOTHH.
[TpuHIUTIBI «3€IEHON XUMUM)

114

XuMUs U 310pOBbE

115

XHUMHUYECKOE 3arpsi3HEHUE OKpY KaroIen
cpensl. [TonsTre o npeaenbHO JOMyCTUMON
koHueHTpauuu Bemects (IT1K)

116

DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIC C
COEMHEHUSIMU YIIIEPOJa, a30Ta, CEPHI,
TSDKENBIX MeTaoB.Poinb XumMun B
PEIICHUH YKOJIOTUYECKUX MPOOIIeM

117

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHUCTEMA XMMHUYECKUX DJIEMEHTOB B CBETE
TEOpPUHU CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMUYECKHX 3JIEMEHTOB U X COEAMHEHHH
B IIepuoJax U rpymnmnax

119

CtpoeHue BelecTBa B TBEPIOM, KUJIKOM U
ra3000pa3HOM COCTOSIHUH. BuibI
XAMHAYECKOU CBSI3U




Knaccudukanuss XauMuuecKux peakiiuii mo

120 1
pa3IMYHBIM NPHU3HAKAM
[IporHo3upoBaHue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAILICHUI B
121 Pa3IMYHBIX YCIOBUAX HA OCHOBE 1
MPECTAaBICHUN XUMUYECKON KUHETUKHU U
TEPMOJAMHAMUKH.
122 XUMHYECKUE PEAKIIUU B PACTBOPAX. 1
I'mpponns conen
CBOICTBA KHCIIOT, OCHOBAHUM H COJICH B
123 CBETEe MPE/CTaBICHUN 00 1
AIEKTPOJINTUYECKON JUCCOLMALIUN
124 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHbBIE 1
peakuuu. DIEKTPOIU3.
[Tpaktrueckas padota Ne 10. Pemenue
125 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME 1
«XUMUYECKUE PEAKLIUN»
[TpakTuueckast padora Ne 11. Pemenue
126 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
«Mertabl, HEMETaUIbl U UX COSUHEHUS»
127 PesepBHbIii ypok 1
128 Pe3epBHbIii ypok 1
129 PesepBHbIii ypok 1
130 Pe3epBHbIil ypok 1
131 PesepBHbIii ypok 1
132 Pe3epBHbIil ypok 1
133 PesepBHbIil ypok 1




134

PesepBHbIi ypoK

135

Pe3epBHbIi1 ypok

136

Pe3epBHbIii ypok

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

11







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOU MIPOT'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusA
pe3yJabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMHUECKUE TTOHITUS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKMH 3JEMEHT, MPOCTOE BEIIECTBO, CI0XXHOE BEILECTBO, CMECh
(ogHOpOAHAS M HEOJHOPOIHAsA), BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAs U
MOJIEKYJISIpHas Macca, KOJMYECTBO BEIeCTBa, MOJIb, MOJIApHAs Macca,
1.1 MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTa B COCAMHEHHH, MOJISIPHBIH 00BEM,
XMUMUYECKas peakuus, KilacCU(UKAIMs peakiHil: peakuuu COeAMHEHUs,
peaKkIMy pa3iokKEeHUs, PEaKIMU 3aMEeLIeHHs, PeakIMu OOMEeHa, IK30- U
SHIOTEPMHUYECKHE pEaKluu, TermioBod 3ddekr peakuuu, pacTBop,
MaccoBas J10Jisl BellecTBa (IIPOIIEHTHAsI KOHIICHTPAlKsi) B pacTBOpPE
12 WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATHH H
' IIPUMEHSTH 3TH MTOHATHUS MPU ONMUCAHNUY BEILECTB U UX MpPEeBpaLleHUH
13 UCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY Il COCTaBIEHUS ()OPMYJI BEILIECTB
' Y YPaBHEHUN XUMUYECKUX PEaKINil
L4 pacKpbhIBaTh CMBICT 3aKOHOB COXPaHEHHsI MAacChl BEIIECTB, MOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaJIpO
1.5 OTIPEIENIATH BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHHSIX
16 KJIacCU(DUIMPOBaTh XUMHMYECKHE peakiuuu (10 YHUCIy M  COCTaBy
' YUYaCTBYIOUIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3 dekTy)
1.7 BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIUUCIIATE MAacCCOBYIO JOJNI0 XHMHYECKOTO JJIeMeHTa 10 (dopmyJe
) COEIMHEHMS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 NPUMEHATh E€CTECTBEHHOHAYYHbIE METOAbl MO3HAHUS — HaOIIOJICHHUE,
’ U3MEpEeHUE, MOJICIUPOBAHUE, FIKCIIEPUMEHT (peabHbI 1 MBICJICHHBIH )
2 ITo Teme: «BaxHel1une npeacTaBUTEIN HEOPIraHUYECKUX BEILIECTBY»
21 pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHSATHHA: OKCHJ, KHUCIOTa,
) OCHOBaHUE, COJIb
27 OTIPENeNIATh NPUHAIICKHOCTh BEIIECTB K  ONPENEIEHHOMY  KIJIACCY
' coeMHeHHH 1o GopMyiam
23 KJ1acCU(UITMPOBATh HEOPTAaHNUECKUE BEIIECTBA
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XapakTepU30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOWMCTBA BEIIECTB
pa3IMYHBIX KJIACcCOB, MOATBEPKIAsi OMHCAHUE MPHUMEPAMH MOJEKYJISIPHBIX
YpaBHEHHH COOTBETCTBYIOIINX XUMUYCCKIX PEaKITHIt

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IPOTEKAaHUs XHMHMYECKUX NPEBPALLICHUA B
Pa3INYHBIX YCIOBHSIX

2.6

CJIeZIOBaTh MPABUIIaM IOJIb30BAHMSI XUMUUECKOH MOCYI0H U J1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IpaBWiIaM OOpalleHHUs C BELIECTBAMU B
COOTBETCTBUM C HMHCTPYKUUSIMU 110  BBIIIOJIHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa M KHUCIOPOAA), MPUIOTOBIEHHIO PACTBOPOB C OMNPEAEIEHHOM
MacCOBOM JI0JI€Ml pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IIPOBOJIUTH
XUMHUYECKHE HKCIEPUMEHTHINO PACIIO3HABAHUIO PACTBOPOB WIEJIOUEH U
KHCJIOT C TIOMOIIBIO UHJIUKATOPOB (JTakMyc, (peHondranent, METUIIOpaHXK U

TPyTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOUN pEeaKIuU

ITo teme: «llepuoauyeckuii 3akoH u Ilepuoandeckas cucremMa XUMHUYECKHUX
anementoB [I. M. MengneneeBa. CtpoeHue aToMOB. XHMMHYECKasl CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMI»

3.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHATHM: AApO aToMma,
BHCKTPOHHLIP'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paanycC aToMa, XUMHUYICCKasd
CBA3b, noJrsipHad n HEMOoJIsIpHAAg KOBAaJICHTHasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAsA CBA3b, WMOH, KATHOH, aHHWOH, CTCIICHbL
OKHCJIICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHNE DJICMCHTBI

33

ONMCHIBATh M XapaKTepHU3oBaTh TaOmuuHyro ¢opmy I[lepuommdeckoit
CHCTEMBl XMMHUYECKHX OJIEMEHTOB: pa3in4yarTh TOHATHS  «TJaBHAS
noarpynmna (Arpymnma)» u «mobounas noarpymnmna (brpymnma)y, «manbie» u
«OOJIBIIINEY TIEPUOIBI

34

packpsiBaTh  cMmbicit  Ilepuogmueckoro 3axkona JI.M. MeHnneneena:
ACMOHCTpHUPOBATHL ITOHHMMAHHUEC HGpHOJIH'—IGCKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHUS B HepnonnquKoﬁ CHUCTEMCE

3.5

COOTHOCHTH 0003HAaYCHHS, KOTOpble nMeroTcs B Tabnuie «Ilepnonnueckas
cucreMa XuMHuYeckux avieMeHToB JI.JMI. MeHneneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTHUKaMHU CTPOEHHUS aTOMOB XMMMYECKUX AJIEMEHTOB (COCTaB M
3apsn  sjapa, oOmlmiee 4YUCIO 3JEKTPOHOBU  paclpelieieHHe UuX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

OIPCACIIATh CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

3.7

OIPCACIIATE  BUJ XUMHUYECKOH  CBS3HU (KOBaHeHTHaH n I/IOHHaﬂ)B
HCOPTraHNYCCKUX COCIUHCHUAX




9 KVIACC

Konx
NPOBEPSIEMOT0
pe3yabTaTa

1

IIpoBepsieMble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI0 00111er0 00pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHUYECKast peakuus»

1.1

paCKprIBaTh CMBICJI OCHOBHBIX XHUMHUYCCKUX TTOHATHH: pacTBOp,
SJICKTPOJIUTEI, HEAJICKTPOJIUTEIL, SJICKTPOJIUTHYCCKAasA ANCCOnals, pEaKIuu
HMOHHOTO 06M€Ha, KaTajin3aTop, XMMHYCCKOC PAaBHOBCECHUC, 06paTI/IMBIC u
HCO6paTI/IMBIe pC€aKiuu, OKHCIUTCIbHOBOCCTAHOBUTCIBbHBIC  pPCaKIUU,
OKHUCJIMTCJIb, BOCCTAHOBUTCIIb, OKMCJICHHUC U BOCCTAHOBJIICHUC, aJULIOTPOIIUA,
aMCI)OTepHOCTB, XUMHNYCCKas1 CBA3b (KOBaHeHTHaH, HOHHAas, MeTaJ'IJ'II/I‘leCKaSI),
KpucTalliInueCcKasd peméTKa, CIIJIaBbl, CKOPOCTb XUMHUYECKOH peakuuu

1.2

WIUIIOCTPUPOBAThL B3aWMOCBA3b OCHOBHBIX XHMHUUYCCKHX NOHATUH U
IIPUMCEHATH OTU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJSITh ypaBHEHHUS  DBJEKTPOIUTHUYECKON  AMCCOLUAIMM  KUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPAaBHEHUS! PEaKIUi HOHHOIO
oOMeHa

1.4

pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
IIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca 3TUX peakuil

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOU pEaKIuu

IIo Temam: «Hemeramnbel W HUX CcoeaUMHEHHS» M «MeTamabl U HUX
COCAUHCHUA»

2.1

XapaKTEepPU30BaTh (OMUCHIBATh) OOmMME M Ccrenuduueckue XUMUYECKUE
CBOWCTBA TPOCTBIX M CIIOXHBIX BEIIECTB, TOATBEPXKIAsl OIHMCAHHEC
NpUMEpPaMU  MOJICKYJISIPHBIX W HWOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHX PEaKITHi

2.2

COCTAaBJIAATb YPABHCHUA peaKHI/Iﬁ, MOATBCPKAAIOIMIUX CYIIECTBOBAHHUEC
TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTU TMPOTEKAHUS XUMHYECKHUX IMPEBPAIICHUN B Pa3IMYHbIX
YCIOBHAX

24

CJIeZIOBAaTh MPaBUIIaM IOJIb30BAHMSI XUMUUECKOM MOCYI0i U J1a00paTOpPHBIM
o0opyJIoBaHMEM, a TakXke IMpaBujaaM oOOpalleHus C BeUIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMH TI0 BBINOJHEHHIO J1TAOOPAaTOPHBIX
XMMHAYECKHX OIBITOB IO TMOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa 1 yIrieKucsoro ras3a)

2.5

MIPOBOANTH PEAKIIUU, MOATBEPKAAIOIINE KAYECTBEHHBI COCTAB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM IMYyTEM XJOPUA-, OpOMUA, HWOAM]I,
kapOoHat, ¢ocdar, cunmmkar, cynb}ar, THIPOKCHIUOHBI, KaTHOHBI
AMMOHHS, WOHBI HM3YUYEHHBIX METaJUIOB, TNPHUCYTCTBYIONINE B BOIHBIX




pacTBOpax HEOPTaHUYECKUX BEIICCTB

3 [To Teme: «XuMUS U OKPYIKAIOIIAsI CPEay
31 pacKpbIiBaTh CMBICI OCHOBHBIX xumuueckux nonarui: [IJIK Bemectsa;
' KOPPO3Hsl METAILIIOB
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IEeHIEe, CUCTEMATH3allNI0, BhISBICHHE TPUUHMHHO-
3.2 CIICICTBCHHBIX CBSI3€M — Il M3Y4YEHUs CBOMCTB BEILECTB U XUMUYECKHUX

peakiuii; ecTeCTBEHHOHAayYHble METOJbl TO3HAHUA — HAOIIOACHHE,
HU3MEpPEHHE, MOJEIUPOBAHNE, IKCTIEPUMEHT (PeasIbHbIA U MBICIICHHBIN )




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJIbHLIe XUMHNYCCKUC ITOHATHUA

1.1

Hpe,uMeT XUMHH. PojIb XUMHH B KU3HHU 4Y€I0BEKa. XHUMHSI B CHCTEME HayK. Tena u
BellecTBa. u3nyuecKue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSAHHUE BCIICCTB

1.2

[Tousarue o METOJaX IIO3HAaHUA B XHMUH. YucTele BCIICCTBA M CMCCH. Crioco05b1
pasaciIiCHUusA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE A1eMEHThl. CUMBOJIbI XUMUYECKUX DJIEMEHTOB.
IIpocTble U CoXkHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumnyeckas (¢opMyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX D3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAas aToMHas Mmacca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHYECKOT O 3JIEMEHTA B COEIMHEHNN

1.5

KonunuecTBo Bemectsa. Moisb. MosnsipHas Macca. B3auMocBs3b KOJIMYECTBA, Macchl U
qyuciaa CTPYKTYPHBIX E€IMHHUI[ BemiecTBa. Pacu€rbl mo ¢opmynaM XUMHUYECKUX
COCIMHEHUN

1.6

®u3nuecKue U XUMHYECKHUE SBICHUS. XUMHUECKash peaklus U e€ MpPU3HAKU. 3aKOH
COXpaHEHUS MACChl BEIIECTB. XUMUUeckue ypaBHeHus. Kiaccudukamuss XuMu4ecKux
peaxiuii (COeIMHEHNs, Pa3lI0KEeHUs, 3aMeIICHHsI, 0OMEHa)

1.7

XVUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW MOCYAOH, C TMpaBUIaMH
paboTsl B 1abopaTropuu U nmpuémMamu oOpaiieHus ¢ 1abopaTopHbIM 000pYI0BaHUEM,
U3y4YeHHe M omHucaHue (U3MYECKUX CBONCTB 00paslloB HEOPTaHWYECKUX BEIIECTB,
HaOmoeHne (usnueckux (IJIaBICHHWE BOCKa, TasHHUE JbJa, pacTUpaHUE caxapa B
CTYIIKE, KWIIEHHE M KOHJCHCAalUs BOJAbI) M XUMHUUYECKUX (TOpEeHHE CBEYH,
NPOKAJIMBaHUE MEJHOM MPOBOJOKM, B3aMMOAEUCTBHE MeJla ¢ KHUCIOTOH) sIBIEHU,
HaOJIOIGHUe M ONMCAaHHE MPHU3HAKOB MPOTEKaHHUS XHMUYECKHUX  PpeaKIHi
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM Oapws,
paznoxenue rugpoxkcuaa meau(ll) mpm HarpeBaHuu, B3aUMOAEHUCTBHE JKele3a C
pactBopom conu menu(Il), m3yueHue crmocoOOB pasfeNneHus cMmeceil (C MOMOIIBI0
MarHuTa,  QWIBTPOBaHMWE,  BBIIApUBaHHE,  JUCTWULALUSA,  Xpomartorpadus),
NPOBE/ICHUE OUYMCTKH IOBAPEHHON COJIM, HAOIMIOACHHWE M OIMCAaHHE PEe3yJIbTaTOB
IPOBEJCHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE
MoJieIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxuneiue npeactaBuTeIn HEOPraHUIECKUX BELIECTB

2.1

BOSIIYX — cMech ra3oB. CocraB BO3yXa. KI/ICJ'IOpOI[ — JJICMCHT M IIPOCTOC BCUICCTBO.
Haxoxnenue KHCJIOpOJda B IIPUPOAL, (1)I/I3I/ILICCKI/Ie U XMUMHUYECKHE CBOMCTBA (peaKLII/II/I
FOpeHI/Iﬂ). OKCI/II[H. HpI/IMCHeHI/Ie KHCJIOpOJa. CnocoObl IOJIYUYCHHUS KHCJIOpPOda B




nabopatopud U TpoMbIIUIEHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H —
AJTOTPOIHAS MOAUDUKAINS KUCIOPOa

2.2

TernoBoit 3¢(ekT XUMUYECKOW peaknuu, TEPMOXUMHUYECKHE YPAaBHEHUS, JK30- U
SHAOTEpPMUYECKHE peakiuu. TOoIMBO: yroib U MeTaH. 3arps3HEHHE BO3AyXa,
yCUJICHUE TapHUKOBOTO 3¢ (dheKTa, pa3pylieHHe 030HOBOTO CIIOS
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Bonmopon — snemeHT M mnpocroe BemecTBo. HaxoxzaeHue Bomopoga B IPUPOZE,
¢du3nUeckre U XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI oTy4YeHust. KucnoTs! u
CoJH
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MonsipHblil 006EM ra30B. PacuéTsl M0 XUMHYECKUM YPaBHEHUSIM

2.5

dusznyeckue CBOMCTBA BOJbl. Boja kak PacCTBOPHUTECIIb. PaCTBOpBI. Hacriiennsle u
HCHACBIIICHHBIC PaCTBOPLI. PaCTBOPI/IMOCTL BEIIeCTB B BojJie. MaccoBas g0is
BCIIICCTBA B paCTBOPC. XUMHYECKHE CBOMCTBA BOJIBI. OcHoBanusg. Poip pacTBOPOB B
npupoae MU B XKHU3HU YCIOBCKA. prrOBOpOT BOABI B IIPpUPOACL. SanHBHCHI/IC
MMPUPOAHBIX BO. OxpaHa 1 OUUCTKA NPUPOJHBIX BOJ

2.6

Knaccugukamus Heopranmyeckux coenuHennit. Okcunpl. Knaccudukaus oKCHIOB:
coyieoOpa3yromniue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIE) W HECOJIC0Opa3yIoIIHe.
Homenkiarypa okcuioB. @uzndeckne U XMMAYECKHE CBOMCTBA OKCHIOB. [loydenue
OKCHJIOB

2.7

OcHoBanus. Krnaccudukaruss ocHOBaHWM: MENOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocHoBaHuil. DPU3MYECKME M XUMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMIt

2.8

Kucnotel. Kinaccudpukauua kucnor. Homenknarypa kucinor. @Pusmdeckue Hu
XUMUYECKHE CBOMCTBAa KuCIOT. Psan aktuBHoctH MerauioB H.H. bekerosa.
[Tomyuyenue kucaor

2.9

Comu. Howmenknatypa coneil. ®usnueckre W XHUMHYECKHE CBOMCTBAa COJICH.
[Tonydenue coneit

2.10

I'eneTnyeckas CBSI3b MCKAY KiIaCCaMU HCOPTAaHNUYCCKUX COCIUHEHMI

2.11

XVUMUYECKUH 3KCIIEPUMEHT: KaueCTBEHHOE ONpEENICHUEe COJEp>KaHusl KUCIOpoJa B
BO3/yXe, MOJIyYeHHe, COOMpaHue, paclio3HaBaHUE U M3YYEHHE CBOMCTB KHCIOpPOAA,
HaOI0/IeHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHUS U
IpeKpalleHust ropeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMH OKCHJIOB U OIMCaHHE
UX CBOWCTB, MOJIlyuyeHHEe, COOMpaHue, paclo3HaBaHUE U M3YUYEHHUE CBOMCTB BOAOPOJA
(ropenue), B3aumoneicTBue Bomopona ¢ okcupom  Meau(Il)  (Bo3moxkHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), HAOII0AeHNE 00pa3I0B BEIIECTB KOJINYECTBOM |
MOJIb, HCCIIEZIOBAaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MaccoBOM A0jel
pacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOABI C MeETallaMU (HaTpUeM H
KaJbIUeM) (BO3MOXKHO MCIIOJB30BaHUE BUIEOMATEPHUAIIOB), ONPEIEIIEHUE PACTBOPOB
KACIOT W IIeJIOoYeld C TOMOIIBI0 HHAMKATOPOB, HCCIIEOBaHHE 00pas3IoB
HEOPraHMYECKUX BEILECTB PAa3JIMYHBIX KJIACCOB, HAONIOJEHWE W3MEHEHUS OKpPaCKH
MHAMKAaTOPOB B pacTBOpax KHCIOT U IEJouYeH, U3yuyeHUE B3aUMOJECHCTBUS OKCHJIA
Menu(ll) ¢ pacTBOpOM CEpHOM KHCJIOTBHI, KHCJIOT C METaJJIaMH, peaklui




HEUTpaJM3aIliy, TOJyYeHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJHOTO
MeTajula JIPYTruM U3 PacTBOpPa COJIM, PEIICHHE SKCICPUMEHTAIBHBIX 3a7ad M0 TeMe
«Baxnenmme KJ1acchl HEOPraHUYECKUX COCAUHECHUIN

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XUMHUYECKUX deMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKast CBsA3b. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINT

3.1

[lepBble MOMBITKH KJIACCU(PHUKAIMKA XMUMUYECKHX 3JeMeHToB. [loHaTnme o rpymnmax
CXOAHBIX DJJIEMEHTOB (ILEJOYHBIE M ILEJIOYHO3EMENIbHbIE META/Ibl, T'aJIOTEHBI,
WHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIE O00pa3yloT aM(OTEepHBIE OKCHUABI H
TUIPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. Ilepmoaunueckas cucremMa XUMHUYECKHX dieMeHTOB J[.H.
MenneneeBa. Koporkonepuoanas u jmuHHonepuonHast (opmel Ilepuomuueckoii
cucremMbl xumuueckux adiemeHTtoB .M. Menneneesa. Ilepuoapl ©  Tpymmbl.
Pu3nYeCKU CMBICIT OPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA
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Crpoenne aromoB. CocraB aToMHbIX saep. M3oromsl. Onektposl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XMMHUYECKHX 3JIeMeHTOB [leproaunueckoit
cucreMbl JI.MI. MenneneeBa. XapakTepuCTUKa XUMHYECKOIO DJJIEMEHTa II0 €ro
nostoxkenuto B [lepuoguueckoit cucreme .M. Menneneesa
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3aKOHOMEPHOCTH  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHMX  DJIEMEHTOB,
METAINIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB IO TPyNIaM U NepHoiaM. 3HaueHHE
Ilepuonnueckoro 3akoHa u Ilepuoanyeckor CUCTEMBl XMMUUYECKUX DJIEMEHTOB IS
pa3BuTHA HayKku U npaktuku. [[.M. MenzaeneeB — yd€HbIN U IrpaXkaaHUH

3.5

Xumuyeckass  cBsizb.  KoBasneHTHass  (mossipHass W HEMOJSIpHAsl)  CBS3b.
DJEeKTPOOTPUIIATENILHOCTh XUMHUUECKHX dNIeMeHTOB. VloHHasI CBsI3b

3.6

Crenenb okucieHua. OKHUCIUTETbHOBOCCTAHOBUTENIbHBIE peakuuu. [Iponecchl
OKMCJICHUSA U BOccTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH SKCIEPUMEHT: H3yuyeHue o0pa3loB BELIECTB METAJJIOB U HEMETAIJIOB,
B3aMMOJICIICTBHE THAPOKCUAA LIMHKA C PACTBOPaMM KHUCIIOT U LIEeJIOUel, IPOBEACHHE
OTBITOB, WJUTIOCTPUPYIOIINX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUM
(ropenue, peakuu pas3yioKeHUs, COSTUHEHMS)

9 KUIIACC

Kon
1

HpOBepHeMblﬁ IJIEMEHT COACPRKAHUA

BemecTBo 1 XuMH4eckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepuoanueckuii 3akoH. llepumomnueckas cucrema XUMUYECKHX dieMeHToB J[[.U.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIBIHS U UX COSIUHEHUN B
COOTBETCTBUH C TOJIOKEHHUEM JJIEMEHTOB B [lepmoanueckoli CUCTEME M CTPOCHHEM
HUX aTOMOB




1.2

CrpoeHne BeniecTBa: BUJIbI XMMUYECKON CBA3U. THIBI KPUCTAUNIMUYECKUX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BEIeCTBA OT THIA KPUCTAUIMUECKON pEmETKH U BUAA
xuMuueckor cBs3u. Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEIECTB
(MexIayHapoaHas U TpUBHANbHAS). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIUXCS K
pa3iMuYHBIM  KJlaccaM  HEOPraHMYeCKHX COEAWHEHUU, TeHeTHYecKas  CBA3b
HEOPraHMYECKUX BEIIECTB

1.3

Knaccudukanus XMMUYECKHMX peakUMid MO pa3iInyHbIM IMpU3HaKaM (M0 YUCITy H
COCTaBY y4acCTBYIOUIMX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO
CTENeHEeW OKHMCIEHUS XMMHMYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUYECKHE peaKkluu, TePMOXUMUYECKUE YpaBHEHUSI.
[TonsiTHE O CKOPOCTH XUMHYECKOM pEeaKIU

1.4

[TonsiTue 00 oOpaTMMBIX W HEOOPAaTUMBIX XHUMHUYECKUX peakuusx. [lonsrtue o
TOMOT€HHBIX U TeTepOreHHBIX peakiusx. [loHsTHE 0 XMMHYECKOM paBHOBECHUH.
@dakTophl, BIMSAIONIME HAa CKOPOCTh XHMHUYECKOM peakuuud U TOJO0XKEHHE
XMMHYECKOI'O PAaBHOBECHS

1.5

OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHEIE pC€akuunu, 3JICKTpOHHBIfI OaJlaHC OKHUCIIMTENILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  ypaBHEHHUW  OKHUCIHTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca

1.6

Teopust ANEKTPOIUTUYECKOW IUCCOLMALNU. OJIEKTPOJIUTBI MU HEDIEKTPOJIMTHI.
Kartvonbl, aHvOHBI. MeXaHHM3M AMCCOLMALMM BEIIECTB C pPa3IWYHbIMM BHUAAMHU
XUMU4eckoil cBs3u. Cremenp aucconmanu. CHIbHBIE W CIA0bIe SJEKTPOJUTHI.
Peakuun nonHoro oomMeHa. Y ciaoBus NPOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalI¢HHbIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHHM U COJIEH
B CBETE TMPEJCTaBICHUNH OO0 dJIEKTPOJUTUYECKOW aucconmanuu. KauecTBeHHbBIE
peakuuu Ha HOHBL. [IoHATHE O THApOIIN3E CoNen

1.7

XHUMHUYECKUHN HKCIEPUMEHT: 03HAKOMIICHHE ¢ MOJECISIMA KPUCTAIUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HEMETAJUIOB (TpaduTra U anmasa), CIOKHBIX
BELIECTB (XJIOpUJA HATPHs); HCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHMUYECKOMN
peaKIMy OT BO3ACUCTBHS Pa3IMYHBIX (PaKTOPOB; UCCIIEIOBAHUE FIEKTPOIIPOBOIHOCTH
pacTBOPOB BEILIECTB, IIPOLECCA AUCCOLUALMM KUCIIOT, IEI0Yeil U colei (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB); MPOBEJEHHE OMNBITOB, WUIIOCTPUPYIOIIUX
MPU3HAKU MPOTEKAaHUsl PeaKkIuii HOHHOro oOMeHa (oOpa3oBaHME OCa/iKa, BbIACIECHUE
rasza, oOpa3oBaHHE BOJIbl); OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIX peakuuil (TOpeHHue, peakluu pas3lioKEHUs, COECIUHEHUS);
pacrno3HaBaHHE HEOPraHMYECKHUX BEIIECTB C MOMOIIbI0 KaYeCTBEHHBIX peakiuil Ha
VOHBI; pEIICHUE YKCIIEPUMEHTAIBHBIX 33134

HemeTamis! 1 ux COCIUHCHUA

2.1

OO0mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIC
crernieHd okucieHus. CTpoeHHe U (PU3MUYECKHE CBOMCTBAa TMPOCTHIX BELIECTB —
rajJloreHoB. XUMHUYECKHE CBOMCTBAa Ha TNpUMeEpe XJopa (B3aMMOJEHCTBHE C
MeTaJlllaMi, HEMeTajulaMHu, Ienoudamu). XuopoBoaopos. CoisiHas — KHCIIOTa,
XMMHUYECKHUE CBOMCTBA, IOJyUYeHHUE, MpuMeHeHue. JlelicTBHE XJIopa U XJI0pPOBOAOPOIA




Ha OpraHu3M uesoBeka. Baxkneiline Xopuasl U X HaX0XKJIEHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 31MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTeNeHU oOKucieHus. CTpoeHue U (U3NYECKHUEe CBOMCTBA IPOCTHIX
BELIECTB — KUCJIOPOJa U cepbl. AJUIOTPOIHBIE MOAU(PUKALNN KUCIOPOAA U CEpBHI.
Xumuyeckue cBoicTBa cepbl. CepoBOOpOI, CTpOeHUE, (HU3HUECKUe U XUMUYECKUE
cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENHN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa,
(bU3NYecCKue U XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEJACTaBUTENS KJacca KUCIIOT U
cnenuduueckre). XUMHUECKHE pPEaKIUH, JIeKalde B OCHOBE IPOMBIIUICHHOTO
criocoba ToNy4YeHHs cepHOM KucioThl. [Ipumenenwe. Conu CEpHOW KHUCIOTHI,
KauecTBEHHasl peakuus Ha cyibdaT-uoH. HaxoxxneHue cepbl U e€ coelMHEHUN B
npupose. XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIoLIeH cpenbl COeIUHEHUSIMU CEphl
(KUCIOTHBIE  JOXAM, 3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
MPEIOTBPALIICHUS
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OO0mas xapakTepucTHKa 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIECHUA. A30T, paclpoCcTpaHeHHE B MpHUpoie, PU3NUECKUE
1 XMMHUYECKHe cBoMcTBa. KpyroBopot a3ora B nmpuposie. AMMHAK, ero pu3sndeckue u
XUMHUYECKHE CBOMCTBA, MOTy4YeHHE U puMeHeHre. Colu aMMOHMUS, UX PU3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpuMeHeHHe. KauecTBeHHash peakuus HAa HOHBI aMMOHMUSI.
A3oTHas KUCIOTa, €€ moiyueHue, pusndeckre U XUMUYECKUe CBoicTBa (00IIMe Kak
MpEJICTaBUTEN Klacca KHUCIOT W crnenuduueckue). lMcrnonb3oBaHHEe HUTPATOB H
cojiei aMMOHHsI B KauyeCTBE MHHEPAIbHBIX YIOOpeHMi. XUMHUYECKOE 3arps3HeHHe
OKpYXaloIlel cpeapl COEAUHEHMSIMH a30Ta (KUCJIOTHBIE MOXKIW, 3arpsi3HEHUe
BO3/1yXa, IOYBBI U BOJIOEMOB)
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dochop, amnorpomHsie Momudukanuu docdopa, ¢GUIMUECKHE W XUMHUYCCKHE
cBorictBa. Oxcua docdopa(V) u dochopHas kucnora, GU3NIECKUE U XUMHUCCKUE
cBoiicTBa, monydeHue. lcmonb3oBanue (ocdaroB B KauyecTBe MHUHEPAIBHBIX
ynoOpeHuit

2.5

OO6mmas xapakrepuctuka 3yeMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTEIEHM OKHUCIEHHs. YTIJIEpoA, aUIOTPOIHBbIE MOIU(PHUKALMH,
pacrpocTpaHeHHe B NpHpoJE, (PU3NYECKHe M XMMHUYECKHE CBOWCTBA. AICOPOIMS.
Kpyrosopot yraepona B npupoze. OKcHIbl yriepoja, UX GU3NUecKue 1 XUMHUUECKUe
CBOMCTBA, JEHUCTBUE HA JKUBBIE OPraHU3MBbl, IIOJYyYEHHUE M IPHUMEHEHHUE.
Okosiorndyeckue Mpobiemsl, CBsi3aHHbIE C okcuaoM yraepona(IV); rumoresa
r100aJIbHOTO TOTEIUICHHs KJIMMara; MapHUKOBBIA 3¢dekr. YronbHas kucinora u eé
ConM, UX (U3MYECKHEe M XHMHUYECKHE CBOMCTBA, NOJIy4YEHHE W IPUMEHEHHE.
KadectBeHHast peakuuss Ha KapOoHaT-WOHBI. lcrmonb3oBaHue KapOOHATOB B OBITY,
MEJULUHE, TPOMBIIUICHHOCTU U CEIbCKOM XO351CTBE

2.6

HepBOHaLIaJ'II)HBIe MOHATHI 00 OpraHM4€CKUX BEIICCTBAX KaK O COCIMHCHHUIAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alCTUJICH, 3TaHOJI, I'NTIMOCPUH, YKCYCHasa KI/ICJ'IOTa).
Hx cocTtaB M XMMHYECKOE CTPOCHHUC. IToHsiTHE O OMOJIOTHYECKH BaKHBIX BCHICCTBAX:
JKupax, 6eJ'IKaX, yYIIieBoaax — M UX POJIK B )KMU3HHU YCJIOBCKA. MaTepI/IaJ'ILHOC CAMHCTBO
OPraHu4YCCKUX U HCOPraHN4YCCKUX COCIMHECHUI

2.7

Kpemuuii, ero ¢usnueckue U XUMUYECKHUE CBOWCTBA, MOJIYYEHHE U IPUMEHEHUE.




Coenunenus kpemHus B npupoze. Oomue npeacrasienus o6 okcuae kpemaus(I1V) u
KpeMHUEeBOW kuciore. CHIMKATBl, WX UCIHOJIL30BaHUE B OBITY, MEIUIUHE,
MPOMBINIJICHHOCTH. BakKHEHIIMe CTPOUTENbHbIC MaTepHallbl: KepaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. [IpobGmembl  OGe30macHOTO  MCIHOJIb30BaHUS
CTPOUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN YKH3HU

2.8

XUMHUYECKUH SKCTIEPUMEHT: N3yYeHHE 00pa3I[0B HEOPraHUYECKUX BELIECTB, CBOICTB
COJITHOM KHCJIOTHI, NPOBEACHHE KAueCTBEHHBIX pEakUuil Ha XJIOPUI-HUOHBI H
HAOJII0/IEHUE MPHU3HAKOB MX IPOTEKAHUS; OIBITHI, OTpa)karouiue (U3NYecKue Hu
XUMHUYECKHE CBOMCTBA TaJlOTEHOB U MX COEAMHEHHMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpaslaMu XJIOPHAOB (TaJOTCHUIIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeAMHEHUSAMHU (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMAaTepHalioB); HaOIIOJeHHe TMpoliecca OOYIIMBaHMS caxapa MOJ AeicTBHEM
KOHIICHTPUPOBAHHON  CEpHOM  KHUCIOTBI; M3yYeHHE  XHUMHUYECKUX  CBOMCTB
pa30aBIeHHON CEepHOM KHCIOTHI, MPOBEJACHNE KaYeCTBEHHON peaKIMH Ha Cyb(art-
MOH M HaOmoJaeHue mpu3Haka e€ MPOTEeKAaHHs;, O3HAKOMIIEHHE ¢ (pu3nuecKuMu
cBolicTBaMHM a30Ta, (ochopa M UX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEpHUaIoB), oOpa3laMu a30THBIX M (HOCPOPHBIX yAOOpEHMIi; MOITydeHue,
coOupaHue, paclo3HaBaHWE W M3Y4YCHHE CBOWCTB aMMMaKa; IPOBEACHUE
Ka4eCTBEHHBIX PEeaKIMi Ha MOH aMMOHUS U (ocdaT-uOoH U M3yUeHUE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIbIO
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); W3y4YECHUE MoOJenen
KPUCTANTMYECKUX pEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aJICOPOLIMUA  PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM TPOTHBOTa3a; IMOIy4YeHHE, COOMpaHHe, paclO3HaBaHUE W M3Yy4YCHHE
CBOICTB YIJIEKHUCJIOTO Ta3a; MPOBEIECHUE KAaYECTBEHHBIX pEaKUMil Ha KapOOHAT- U
CUWJIMKaT-UOHBI U U3yY€HUE IPU3HAKOB MX MIPOTEKAHUS; 03HAKOMJIEHHE C IPOAYKIHEH
CHWJIMKaTHOM NPOMBIIUIEHHOCTH; PEUIEHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«Baxnennme HeMeTaluIbl U UX COCIMHEHHS

MeTanisl 1 uxX COCIUHCHUA

3.1

OO0mass XapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU HUX
nonoxkeHus B [leproanueckont cucreme xumMuueckux 3iemeHToB .M. Menneneesa u
cTpoeHust atoMoB. CTpoeHue MeTamuioB. MerajuiMueckas CBA3b M MeETajIMyecKas
KpUCTaJUIMUECKas peléTka. DIeKTPOXUMUYECKUN sl HAPSHKEHU METaJlJIOB

3.2

dusnueckue M XUMHYECKHE CBoOWcTBa MeTaysioB. OOmue crnocoObl MOTyYeHHs
MeTauloB. IloHATHE O KOpPpPO3UMM METaIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
U TIPOMBIIIIEHHOCTH
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[lenoynbie MeTamapl: TmoNokeHHWE B llepuoanyeckoi cHCTEME XUMHYECKHUX
anemeHnToB [[.M. MeHueneeBa; CTpO€HHE HX aTOMOB; HAXOXKJICHHE B IPHUPOJE.
dusznueckre W XUMHYECKHE CBOWCTBa (Ha mpuMepe HaTpus U Kamus). OKCHIBI U
TUAPOKCHIIBI HATpUs U Kayusl. [I[puMeHeHHe MEeT0YHbIX METAJIJIOB M KX COCTMHEHUI
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[[{erounO3eMeENbHBIE METAIIBI MarHUii M KaJbLMW: noJiokeHue B [leprogmueckoit
cucrteMe xumudeckux aneMmeHtoB JI.M. MenneneeBa, CTpOCHHE HX aTOMOB;




HaxoXJieHue B npupojie. Pu3nveckne U XMMUYECKHE CBOMCTBA MAarHUS M KaJIbIIHS.
Baxneiimme coenuHeHus KanbIus (OKCHI, THIPOKCHI, coiin). JKECTKOCTh BOABI U
CrocoObI €€ ycTpaHeHUs

3.5

AmoMuHuit: nonoxenue B Ilepuognueckoil cucreMe XxuMuyeckux snemeHtoB J[.M.
MeHeneeBa; CTpo€HUE aTOMa; HaXOXKJeHUE B npupoae. Pu3nyeckre 1 XUMUYECKUE
CBOMCTBa amoMHUHUSA. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS

3.6

Kene3o: nosoxenue B llepuommyeckoil cucreme XUMHYEeCKHX 3yemeHToB [[.H.
MenneneeBa; cTpoeHHE aTOMa; HaxOXAeHHUE B npupoje. PU3nueckrue 1 XuMHUYECKHE
cBoiicTBa xene3a. Oxcupl, rugpokcuabl U conu xxenesa(1l) u xenesa(Ill), ux cocras,
CBOMCTBA U MOJIy4YEHUE

3.7

XVMMUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMHM METaJJIOB M CILJIaBOB, UX
(U3MYEeCKUMU CBOWCTBAMH; M3YUYECHHE PE3YJIHTaTOB KOPPO3UH METAIOB (BO3MOKHO
HCTIOJIb30BaHUE BHJICOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOACHUCTBHUS OKCHIA KaJIbIIHS
U HAaTpUs C BOJOH (BO3MOXKHO MCIIOJIb30BAaHME BUIEOMATEPHAIOB); HCCIIEIOBaHUE
CBOMCTB JKECTKOM BOJBI; TMpollecca TOPEHHsS Kejie3a B KHUCIOpojae (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUsI KAUYECTBEHHBIX PEAKIIHi
Ha MOHBI (MarHus, Kajablus, allOMUHUS, LKHKa, *kene3a(ll) u xeneza(Ill), menu(Il);
HaOJII0/IEHUE U OMHMCAHKME MPOLECCOB OKpPAIIMBaHUS IUIAMEHU HOHAMU HATPHsI, KaJHsl
U Kaapuus (BO3MOXKHO  HCIIOJIb30BAHHME  BHUJAEOMATEpUAOB); MCCIIEI0BaHUE
aM(pOTEepHBIX CBOMCTB TUAPOKCHIA aJOMUHUS M THIPOKCHIA IIMHKA; pEIICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeilne MeTaibsl U X COeIMHEHUS

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

Hosble maTepuanbl 1 TeXHOIOrUU. BelecTsa U Marepuaisl B IIOBCEIHEBHOU JKU3HU
4esloBeKa. XUMUs U 370pOBbe. be3omnacHoe UCIOab30BaHUE BEIIECTB U XMMUYECKUX
peakuuii B ObiTy. [lepBast MOMOIIb IPY XUMHUYECKUX 05KOTaX U OTPABICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpY’KaIoLIEH
cpenst IIJIK. Ponap xumHMM B pelIeHUM SKOJIOTMYECKHX mpobiem. [IpupogHsie
UCTOYHUKU YIJIEBOJOPOJOB (Yrojb, HPUPOAHBIN ra3, HepTb), NPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMHAYeCKUM OKCIICPUMCHT: H3YUCHUC 06p33HOB MaTCpHraioB (CTCKJ'IO, CIIJIaBBbI
MCTAJJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D 11O XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kona
NpoBepseMOro
TpeOOBaHMSI

1

IIpoBepsieMmble TpeOOBaHUsI K MPeIMETHBIM pe3yJbTaTam 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'0
o0mrero oopazosanusi Ha ocHoBe ®PI'OC

[IpencraBnenue:

1.1

O T[I03HAaBa€MOCTH SBJIEHUH MNPUPOJbl, IOHHMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMMHYECKOM HayKM Kak o00JIacTU COBPEMEHHOIO
€CTeCTBO3HAHMUS, KOMIIOHEHTa OOmeil KyJIbTyphl H  TPAKTHYECKOU
NeSITEIbHOCTH YEJIOBEKAa B YCIIOBUSAX COBPEMEHHOI0 OOIIECTBA; TOHUMAaHHE
MeCTa XUMMHUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAy4HbIX METOJaxX IO3HAHUS, B TOM YHCII€ 3KCIIEPUMEHTAIbHBIX U
TEOPETHUUYECKUX METOJIaX MCCIIEOBAHMS BEIIECTB U U3YUYEHUS XUMHUUYECKHUX
peakiuii; yMeHHEe UCTIONE30BaTh MOJICIH JIJIsl OOBSICHEHHS CTPOCHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mpodhecCHOHANBLHOW AEATeIbHOCTH, CBA3AHHBIX C XHUMHEH H
COBPEMCHHBIMU  TEXHOJIOTMSMH, OCHOBAaHHBIMH  Ha  JTOCTHYKCHHUSIX
XUMHAYECKON HAYKH, YTO MO3BOJHUT OOYYAIONIUMCS pacCMAaTPUBATh XUMHIO
Kak cdepy cBoel Oymaymied nmpodecCHOHATBHON ACSITENFHOCTH U CAENaTh
OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOPHILHOTO MpeaMeTa MPH Mepexo/ie Ha
YPOBEHB CPEJIHEr0 00IIeT0 00pa3oBaHUs

BnageHnne cucreMoi XMMHUYECKHUX 3HAHHUM U YMCHUC TIPUMCHATH CUCTCMY
XUMHNYCCKHUX 3HaHI/If/’I, KOTOpas BKIIFOYACT:

2.1

BaYKHEHIIINE XUMUYECKHE MOHATHUS: XUMHUUECKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOIHAS
CMECh, OTHOCHUTEJBHBIE AaTOMHAasi W MOJIEKYJISIPHAs MaccChl, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIpDHAs Macca, MOJIAPHBIA OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpeaHss), XUMHUUECKasi peakiys, Peakluu COeIUHEHMS,
peaKkIMy pa3ioKeHUs, PeaKlUUU 3aMeIleHUs, peakiuy OOMEHa, TeIIOBOM
3 EeKT peakuuu, 3K30- U SHAOTEPMHUUECKUE PEAKLUHU, PACTBOP, MACCOBAs
JI0JIs1 XMMHYECKOI'0 3JIEMEHTA B COEIMHEHUH, MAacCOBasl 10JIsl U IIPOLIEHTHAs
KOHIIEHTpallusl BEIIECTBA B PacTBOpE, AIpO aToMa, SJIEKTPOHHBIN CIIOM
aToMa, aTOMHas opOuTanb, paauyCc aToOMa, BaJEHTHOCTb, CTEMEHb
OKHCJICHUS, XUMHUYECKasl CBSA3b, AJIEKTPOOTPHULATEIbHOCTh, IOJSPHAs U
HENoJIsipHasi KOBAJIECHTHAsl CBA3b, MOHHAs CBA3b, METAJUIMYECKAasl CBS3b,
KpUCTaJIMYecKasi ~ peméTka  (aTOMHas, HWOHHAs,  MeTaJuIn4yeckKas,
MOJIEKYJISIpHAsl), WOH, KAaTHOH, aHUOH, DJIEKTPOJUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKasT ~ JUCCOLMAIMs,  pPEaKkIUMM  HOHHOro  oOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTEIb u




BOCCTaHOBUTEJb, OKHCIEHUE U BOCCTAHOBJICHHUE, DJIEKTPOJIN3, XUMHUECKOE
paBHOBecHe, 0OpaTUMble U HEOOpaTHMbIE PEAKIMH, CKOPOCTh XMMHUECKON
peakuuu, katanuzatop, [1JIK, koppo3us meTanioB, CIaBbl

2.2

OCHOBOIIOJIATAIOIINE  3aKOHBI ~XUMHUHU: 3aKOH COXpPAaHEHUS  MacChl,
nepuoanyeckui 3axkoH J[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaApO
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TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIPHAs TEopHsl, Teopus
JIEKTPOJIUTUYECKON JUCCOLMALIUI

BrnaneHnne ocHoBaMHM XUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

yMEHHE MPaBUWIBHO HCIOJb30BAaTh M3YUYEHHbIE BEIIECTBA U MaTepHaibl (B
TOM YHCJIE MUHEpalbHble YAOOpEHHs, METaljbl W CIUIaBbI, MPOIYKThI
nepepaboTKU MPUPOJHBIX UCTOYHUKOB YIIEBOAOPOAOB (YIS, IPUPOJHOTO
rasa, He)TH) B OBITY, CEILCKOM XO35HCTBE, Ha MPOM3BO/ICTBE U TOHUMaHHE
3HA4YEHUsl KUPOB, OEJIKOB, YIJIEBOJOB JJIsI OpraHM3Ma 4YelOBEKa; yMEHHUe
IIPOrHO3MPOBATh BIUSHHUE BELIECTB M XMMHUYECKUX IIPOLECCOB HA OPTaHU3M
YeJI0BEKA U OKPY’KAOIYI0 IPUPOJHYIO CpERY

3.2

YMCHHUC UHTCIPUPOBATH XUMHUUCCKUC 3HAHUSA CO 3HAHUAMUA JPYI'UX y‘le6HBIX
npeaMETOB
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HaJIM4Yue OMbITa paboThl C Pa3IMYHBIMU HCTOYHUKAMU HH(GOpMaLUU IO
XUMHM  (HayyHass W  HAy4YHO-TNIOMyJIsipHAsh  JMTepaTypa, CJIOBapH,
CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OLEHUBaTh HWHPOpPMAIMI0 O BEIIeCTBAaX, MX
IIPEBPALICHUAX U NPAKTUYECKOM NPHUMEHEHUU U YMEHHE MCIOJb30BaTh €€
JUIS pellieHus1 yueOHO-TI03HaBaTeNIbHbIX 3a1a4

Bnagenne ocHoBaMM MOHSTMMHOIO ammapara ¥ CHUMBOJMYECKOTO S3bIKa
XMUMHUU U COCTaBIICHHS (OPMYJT HEOPraHMYECKUX BEIECTB, YPaBHEHHI
XUMUYECKUX PEaKIni; ocHOBaMu xumudeckod HomeHkIaTypbl ([UPAC u
TPUBUAIBHON)

YMeHue oObSICHATH CBSI3b MOJIOXKEHUS 3eMenTa B [leproandeckoit cucreme
C UHUCJIOBBIMM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XHMHUYECKHUX
3JeMEHTOB (cocTaB M 3aps]  sjpa, oOIlee YHUCIO0 3JICKTPOHOB),
pacnpenesieHneM 3JIEKTPOHOB TI0 JHEPreTUYECKHMM YpPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAIUS U KaJIbLIHS

IIpencrasieHue O IEPUOAMYECKOW 3aBUCHUMOCTU CBOMCTB XUMHUYECKHX
JJIEMEHTOB (paZuyC aTOMa, 3JEKTPOOTPULIATENBHOCTh), IHPOCTBIX U
CJIO’KHBIX BEILLIECTB OT IOJIO’KEHUS 2JIEMEHTOB B Ilepuonnyeckoii cucreme (B
MajblX MEpUOJaX M TJIaBHBIX MNOArPyNNax) M 3JIEKTPOHHOTO CTPOCHUS
aToMa

YMmenue KinaccupuImupoBaTh:

7.1

XHUMHUYCCKUEC 3JICMCHTHI

7.2

HCOPraHN4YCCKUC BCIICCTBA




7.3

XUMHNYECKNEC pCaKInn

8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh U CTENIEHb OKUCICHUSI XMMUYECKUX 3JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKOM CTPYKTYPHI B COETMHEHUSX
8.3 XapaKTeP CPebl B BOJIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIH
9 YMeHue XapakTepu3oBaTh GU3NUECKUE U XMMUYECKHE CBOWCTBA!
MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJIOPOA, rpadur, ammas, KpeMHUH,
9.1 a3oT, ¢ocdop, cepa, XJI0Op, HATPHA, KAIUN, MarHUH, KalbIHiA, aTIOMUHUH,
KENe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOpPOB (Boja, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHABI M THUIAPOKCHAbl MeTauioB [-11A
9.2 rpym, anromunns, menu (II), nuaka, sxenesa (11 u IT), okcuawt yraepona (11
' u IV), kpemuaus (IV), azora u dochopa (III u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a3oTHasi, ¢ocopHasi, YroiapHad,
KpEeMHHUEBasi KUCI0Ta U MX COJIH)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT
93 UX COCTaBa U CTPOCHHMS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTh MPOTEKAaHUS XUMHUYECKUX NPEBpaIICHUNA B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBJIsATh MOJICKYJIIPHBIE U HOHHBIE YPaBHEHUS PEAKIM, B TOM
YJuUCIe:
10.1 peaxkiuii HFOHHOro OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
103 WUTIOCTPUPYIOUINX XMUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIAcCOB (TPYIIN)
’ HEOPraHMYECKUX BEIIECTB
104 MOJTBEPKIAIOIIUX T€HETUYECKYI0 B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHnue BIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCUTEJIIbHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILLECTB, MaCCOBYIO
' JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00bEM ra3oB
114 M0 ypaBHEHUSIM XUMUYECKHX PEAKIM M HAXOJUTh KOJMYECTBO BEIECTBA,
' 00BEM 1 Maccy peareHTOB WM MPOJAYKTOB PEaKIINN
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[IO3HaHUs (HaOIIOJIeHHe, HW3MEpPEHUe,
121 SKCIIEPUMEHT, MOJEIMPOBAHUE) MPU HM3YUYEHUHM BEIIECTB U XHUMUUYECKHX
’ SBIIGHUH; yMeHue chopMyIupoBaTh MpOOIEMYy H MPEIJIOKUTh MyTH €&
peuieHus
12.2 Oe30macHOi pabOTHl C XUMUYECKUMH BEIIECTBAMH, XHMUYIECKOH TTOCYI0M |




1ab0paTOPHBIM 000PYTI0BAaHUEM

12.3

MpaBWIaMHd OE30MaCHOTO OOpAIEHUS C BEIISCTBAMH, HCIIOIB3yeMBIMU B
MMOBCETHEBHON JKHM3HUW, TpaBUJIAMH TIOBEJICHUS B MEISIX COCPEKCHUS
370POBbSI M OKpYXXalolllel TMPUPOJHOM Cpeabl; MOHUMaHHE Bpeaa
(ormacHOCTH) BO3MIEUCTBHS HA KUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIICCTB,
CIOCO0OB YMEHBIIICHUS ¥ TIPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS

13

Hanmumne MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA W OCYUICCTBJICHUA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

U3yYeHHEe U ONHCAaHHE (PU3MYECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
GU3NYECKUMU M XMMUYECKMMHU SIBICHUSMH; OINBITHI, WIUTIOCTPUPYIOLIHNE
MIPU3HAKYU IPOTEKaHUS XUMUYECKUX PEaKIUI

13.2

HU3YUCHUC cIoco0oB pa3aciicHuA cMmeceit

13.3

MOJTy4eHHE KUCJIOpOJa U HM3Y4YeHHE €ro CBOICTB; MOIy4YeHHE BOAOPOJA U
M3y4YeHHE €ro CBOMCTB; IOJy4YEHHE YTJIEKHCIIOTO ra3a M HU3y4eHHE ero
CBOICTB; MMOJy4eHHE aMMHUAKa U U3y4YEHUE €ro CBOWCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MaccoBOM  JoJe
PacTBOPEHHOTO BEIIECTBA

13.5

NpPUMEHEHHE WHIUKATOpOB (JIakKMyca, METWIOpaHxka M (eHon]TasenHa)
IS OTIPE/ICIICHHS XapaKTepa Cpebl B pacTBOpaxX KUCIOT U LIeIoYeH

13.6

HCCJIEIOBAaHUE U OIMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3IMUYHBIX
KJIACCOB; M3Y4YEHHE B3aUMOJIECHCTBUS KHUCJIOT C MeETalllaMH, OKCHIaMH
METaJUIOB, PAaCTBOPHUMBIMH W HEPACTBOPHUMBIMH OCHOBAaHHUSIMH, COJISIMHU;
IIOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHUE OJHOIO MeTaja
IPYrMM W3 pacTBOpa COJIM; HCCIENOBaHME aM(OTEPHBIX CBOWCTB
TUJIPOKCHUIOB QJIFOMUHMSI U IUHKA

13.7

pelIeHne SKCHEPUMEHTAIbHBIX 3a7ady 1no TemaM: «OCHOBHBIE KJacChl
HEOPraHUYECKUX COCIUHEHUI»; «IJIEKTPOJUTHUYECKAs JAUCCOLUALIMIY;
«Baxknennne HeMeTaIbl U UX COeOUHEHU», « BakHelme MeTaljibl ¥ UX
COCIMHECHMUS)

13.8

XMMHUYECKHE SKCIEPUMEHTHI, HIUTIOCTPUPYIONIHE TPHU3HAKU IPOTEKaHHS
peakiuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEaKIIMU Ha MPUCYTCTBYIOLINE B
BOJIHBIX PAacTBOpax HOHBI: XJOPHI-, OpOMHJI-, HOIUA-, cyibdaT-, pochar-,
KapOOHAT-, CHJIMKAT-aHUOHbI, TUIPOKCHI-MOHBI, KAaTHOHbI aMMOHHUS,
MarHusi, KaJibllus, adloMUHUS, kene3za (2+) u skenesa (3+), megm (2+),
[IHKA
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YmMmenue:

14.1

MpeICTaBIsATh  pe3yJbTaThl  dKCIIEpUMEHTa B (QopmMe  BBIBOJIOB,
J0Ka3aTeNbCTB, TIpaUKOB M TaONMIl U BBIABIATH AMIHUPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATbL CBA3U MECKAY PCaAJIbHO Ha6J'II-O)Ia€MI)IMI/I XUMHNYECKUMU
ABJICHUAMH M TIpoHeCCaMH, HNPOUCXOOAIIMMH B MAKpO- M MHUKPOMHUPCE,




OOBSACHSITH MPUUNHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HepBOHa‘IaJH)HBIe XUMHWYCCKUC ITOHATHUA

1.1

UYuctele BemecTBa U cMecu. CriocoObl pa3aenieHus: cMecei

1.2

ATOMEI U MOJICKYIJIBI. Xumudyeckue djieMeHTHI. CHMBOJIBI XMMHYECKHX DJIEMEHTOB.
HpOCTLIe M CJIOKHBIC BCIIICCTBA.

1.3

Xumuueckass (opmyna. BaneHTHOCT aTOMOB XHMHYECKHX 3JIeMEHTOB. CTENeHb
OKHCJICHUS

1.4

3aKkOH IOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENBHAsT aTOMHas  Macca.
OtHocuTeNbHAs MOJIEKYJIsIipHAs Macca. MaccoBast J1OJIsl XMMHYECKOTO JJIEMEHTa B
COCTUHEHNN

1.5

KonuyectBo BemectBa. Monb. Monsipaass macca. MonsipHblii 00bEM  Ta30B.
BzanmocBs3n KOJIMYECTBA, MACChI K YUCJIa CTPYKTYPHBIX CAWMHUI] BCIICCTBA

1.6

du3nyecKkue U XUMHUYECKHUE SBICHHS. XUMHUUECKasl peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHUsI MacChl BELIECTB. XUMUYECKUE YPAaBHECHHUS

[lepuonnueckuii 3akoH u Ilepuomuueckas cucreMa XUMUYECKUX 3yemMeHTOB J[.U.
MenneneeBa. CTpoeHne aTOMOB

2.1

[lepuonnueckuii 3akoH. llepmogmyeckass cuctemMa XUMHYECKHX diemMeHTtoB J[.U.
MenneneeBa. Ilepuonbl u rpynmbl. PU3MUECKHH CMBICI TOPSAKOBOTO HOMeEpa,
HOMEPOB MepUOoa W TPYIIIHI AIEeMEHTa

2.2

Crpoenue aromoB. CocrtaB aTtoMHbIX sjaep. W3orombl. Onektponsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. MenaeneeBa

23

3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XMMHYECKUX SJEMEHTOB TNEPBBIX TPEX
NepUoOB, Kajus, Kaiuplus (paamyca aToOMOB, AJIEKTPOOTPHULATEIHHOCTH,
METAJUTMUYECKUX U HEMETAITMYECKUX CBOWCTB) M UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMeHTOB B [lepronyueckoii cucteMe U CTpOCHUEM UX aTOMOB

CrpoeHue BemiecTBa

3.1

XuUMHU4YECKas CBA3b. KoBanenthas (HOJ'ISIpHaSI n HCHOJ’ISIpHaH) CBs3b.
BHCKTPOOTPI/II_IaTCJ'IBHOCTL XUMHUYECKHUX dJIEMEeHTOB. MloHHas cBsA3b. MeTamnndeckas
CBA3b

3.2

Tunsr KPpUCTAJUIMICCKUX peIHéTOK (aTOMHaH, HOHHaAas, MeTaJ'IJ'II/I‘leCKaH), 3aBUCUMOCTDb
CBOMCTB BEIIleCTBa OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I U BUJa XUMUYECKOH CBSI3U

Baxwueiiie npeAcTaBUTENM HEOpPraHMYECKUX BemecTB. Hemeramnbl u  ux
coenrHeHnsI. MeTaulbl U UX COEeUHEHUS

4.1

Knaccudukanuss w  HOMEHKJIaTypa HEOPTaHMYECKHMX COCIMHEHHH: OKCHUJIOB
(coneoOpasyronue: OCHOBHBIE, KUCJIOTHBIE, amM(pOTEpHbIE) M HecoJeo0pa3yronue;




OCHOBaHMH (IIET0YN M HEPACTBOPUMBIC OCHOBAHUS); KUCIOT (KHCIOPOICOACpIKAIIIE
1 OECKUCTIOPOAHBIC, OTHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

®Ou3nueckue U XHUMHYSCKHE CBONCTBA IMPOCTBIX BCHICCTB-HEMCTAJJIOB: BOAOPOAA,

42 XJIOpa, KUCIOPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
dusnyeckrue U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIUTHSA, HATPHS,
4.3 Kalusl, MarHus ¥ KaJblMs, QIIOMUHMS, JKene3a. OJNEKTPOXMMMUYECKUH Pl
HaIpsHKEHUN METaJlIoB
44 dusnyeckue M XUMHYECKHE CBOMCTBAa BOJOPOAHBIX COEIMHEHUN HEMETAIUIOB:
’ XJIOPOBOJIOPOAA, CEPOBOAOPOJA, AMMHAKA
dusnyeckre U XUMHUYECKUE CBOMCTBA OKcHIOB HemeTauioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(IV). Ilomyuenue oxcumoB
HEMETAJIJIOB
46 XuMHuueckue cBoWcTBa OKCHIOB: MetaioB [A—IIIA rpynn, muuka, memu(Il) u
xene3a(ll, IIT). [TorydeHne OKCUI0B METAIIIIOB
XUMHUYECKHE CBOMCTBA OCHOBAaHMNW W aM(OTEPHBIX THUAPOKCHIOB (Ha TMpUMEpe
4.7 THJIPOKCHUJIOB aJIOMUHUS, Kele3a, LKHKa). [lodydyeHue ocHoBaHUII U aM(OTEpHBIX
TUJIPOKCHJIOB
OOume XUMHUYECKHME CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOJIOPOTHOH,
43 CEpHUCTOW, CEepHOH, a30THOH, QochopHOH, KpeMHHEBOH, yroiapHOU. Ocolbie
’ XUMUYECKHAE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KucoOT. [lonyueHune
KHUCIIOT
4.9 OOue xuMuYeckue CBoMcTBa cpenHux cojeil. [lomyyenue coneit
410 [Tonyuenue, cobupaHue, paclmo3HaBaHWE BOJOPOJAA, KHUCIOPOJa, aMMHaka,
YTJIEKUCIIOTO Ta3a B JadopaTopun
411 [Tonyuenne ammmaka, CepHOM W a30THOM KHCJIOT B MpOMBINUICHHOCTH. OOImme
' CHOCOOBI MOJTYYEHHUS] METAJIIOB
4.12 I'eneTnyeckas CBA3b MEXAY KJIACCAMH HEOPTAHMYECKUX COCIUHEHUN
5 XUMHYECKUE PEAKLUU
Knaccupukanuss XUMMYECKMX peaklUil MO pPa3IUYHBIM MpPU3HAKaM: [0 YHUCIy U
5.1 COCTaBY YYacCTBYIOLIUX B PEaKIMH BEILECTB, 110 TeIIOBOMY 3(h(DeKTy, 1o H3MEHEHHUIO
CTETIEHEN OKUCIIEHUSI XMMUUECKUX 2JIEMEHTOB
59 TernoBoit 3 dekT XUMUYECKON peakuu, TEPMOXMMHUUYECKHUE YpaBHEHHsS. DK30- U
’ SHIOTEPMUYECKHE peaKUU. TepMOXUMUUECKUE YPABHEHUS
OKHCIINTETEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTEIM W BOCCTAHOBUTEIIN.
5.3 [Ipoueccnl OKHCIICHUS u BOCCTaHOBJICHUSI. DJIEKTPOHHBIN Oayranc
OKHCJIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIIUU
54 Teopust aneKTpoNUTHYECKOW Juccounanuu. KaThoHBI, aHUOHBI. OJEKTPOIMUTHI U
’ HeaIeKTposuThl. CUIIbHBIE U clla0ble AJIeKTPoauThl. CTeneHb AUCCOLUaIU
55 Peakiun noHHOTO 0OMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa, MOJTHBIE

U COKpaIl€HHbIC HOHHBIE YPAaBHEHHUS PEAKIIUI




XuMUs U OKpy’Karouas cpeaa

6.1

BemectBa u marepuasbl B IIOBCEHEBHOM JKM3HM 4ellOBeKa. be3omacHoe
HCIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B jaboparopuu u ObiTy. [lepBas
IMOMOIIb IMPHU XUMHYCCKUX OXKOraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYKarollell cpelibl (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE
MOYBBI, BO3MyXa W BOJOEMOB), CHOCOOBI ero mnpeaoTBpamieHus I[IpenenpHas
nomyctumast  koHuentpanus BemiectB  (I[IJIK). Ponp xumuu B pemieHuun
HKOJIOTHUECKUX TPpoOsIeM. Y CHiIeHHe MapHUKOBOro 3¢ dekra, paspynieHrne 030HOBOTO
cnos

6.3

[Tpumenenue cepsl, a3ota, dpochopa, yriepoaa, KpeMHUS U UX COCIUHEHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH U CEIIbCKOM XO03sicTBe. [IpuMeHeHue MeTausioB U
CIJIaBOB (CTanb, YYT'yH, AIOPATIOMHUHUH, OpoH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coeauneHuil. [IoHATHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT
KOppO3HHU

6.4

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YroJb, MIPUPOAHBINA a3, HEPTH), MPOTYKTHI
ux nepepadoTku (OeH3MH), UX POJIb B OBITY M IPOMBIIICHHOCTH

6.5

HepBOHa‘{aJIBHBIC MOHATHUS 00 OpPraHN4YC€CKHUX BCIICCTBAX KdK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, AlICTHUIICH, OTAaHOJI, I'NIMICPHUH, YKCYCHAaA KI/ICJIOTa).
[Tonsatne 0 OHMOIOTHMYECKH BaKHBIX BCIICCTBAX: JKHPAX, 66J'IK8_X, YTJIeBOAaX — U HUX
POJIN B )KU3HHU YCIIOBCKA

Pacuértrr:

7.1

o ¢popMysaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YpPAaBHCHHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI JIA1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



