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MOSACHUTEJIbHAS 3AIINCKA

@enepanbHas paboyas TporpaMMa IO XHMHH OCHOBHOTO  OOIIETro
obpazoBaHusi (yriayOJIEHHBIM ypOBEHB) COCTaBJICHA Ha OCHOBE TPEOOBaHUM K
pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEeNIbHON MpOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npencrasieHHbix B PI'OC OO0, ¢ yuerom (denepanbHO
paboueii mporpammsl Bocniutanusi. depepanbHas padodas mporpamma Mo XUMHA
pa3paboTaHa C LENbI0 OKa3aHHUA METOJUYECKOW MOMOIIM YYHUTETI0 B CO3JaHHUU
paboueii mporpammsl o yueOHomy npeamery. [IporpamMma naér mpencraBieHue o
Hensx, oOleld crpaTerud oOy4YeHHUsl, BOCHIUTAHUS M Pa3BUTUSI, OOyYarONTUXCS
CpeICcTBaMH yd4eOHOro TIpeaMeTa, OMpeAenseT o00s3aTeIbHOE MPEeIMETHOE
CoJlep’KaHue, ero CTPYKTYpy IO pas3feliaM W TeMaM, pachpeleleHue Mo Kiaccam,
PEKOMEHJIyeMYI0  TOCIEAOBATEIbHOCTh  HM3yYEHUS  XUMHU C  y4ETOM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarOIIXCA.

B nmporpamme 1o XMMuM yYUTBIBAIOTCSI BO3MOXKHOCTH y4e€OHOIO MpeaMeTra B
peanm3zanu TpeOOBaHWU K TUIAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM |
IIPEIMETHBIM pe3yJIbTaTaM 00ydeHHs U B JOPMUPOBAHUU OCHOBHBIX BUI0B YI€OHO-
MO3HABATEIIBHON  JEATENBHOCTH  OOy4Yarolmierocs IO OCBOCHHIO  y4eOHOTo
comepxanusi. M3yuyeHne XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
OPUEHTHUPOBAHO HA OOMIEKYIBTYPHYIO TTOATOTOBKY, HEOOXOIUMYIO JIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPHUEHTHUPOB, PA3BUTHUS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYYaIOIIUXCS, HAa MNPOAODKEHHE OOy4YeHUS Ha YpPOBHE CPEIHETrO
obmiero oOpa3zoBaHus. 3HaHHE XWMHH CIY)KHT OCHOBOU Ui (OPMHUPOBAHUS
MUPOBO33pEHHUsT 00YUAIOIIETOCs, €r0 MPEACTaBICHU O MaTepuaIbHOM E€IMHCTBE
MHUpa, BAXHYIO POJb Wrpal0T (HopMHpyeMble XHUMHUEH TMPEACTaBICHUS O
NIPEBPAIICHUSIX YHEPTUH M BEIIECTB B MPHUPOJE, O MyTAX PEIICHHUS TI00ATbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
IPOAOBOIBCTBEHHOM MPOOIEM, MPOOIEMBI SKOJIOTHUYECKON 0€301aCHOCTH, TPOodIIeM
3IpaBOOXpPaHEHUSI.

W3ydeHne XWMHH: CIIOCOOCTBYET pealu3alud  BO3MOXKHOCTEH IS
camMopa3BUTUS B GOPMUPOBAHUS KYJIbTYPHI JIMYHOCTH OOYJAFOIIUXCS, UX OOIIeH u
(YHKIIMOHATBFHOW TPaMOTHOCTH, BHOCHT BKJaJ B (POPMHpPOBAHUE MBIIIJICHUS U
TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIuXCsl, HABBIKOB HX CAMOCTOSITEILHON yueOHOM
NEeATEeTLHOCTH, YKCIIEPUMEHTATBHBIX U UCCIICIOBATEILCKUX YMEHUM, HEOOXOTUMBIX
KaK B IOBCETHEBHOM U3HU, TaK U B MPOPECCUOHATBHOMN JAEITEIbHOCTH; 3HAKOMUT
CO cneuu(HUKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI MPEICTaBICHHUMN O
eIMHCTBE TIPUPOJIBI U YEJIOBEKA, SBIISACTCS KIIOYEBBIM ATAioM B (OPMUPOBAHUU
€CTECTBCHHO-HAYYHON I'PaMOTHOCTH o0yJaromuxcs; CIIOCOOCTBYET



(bOpMHUPOBAHUIO TIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NpUpoJie, K YEIOBEKYy, BHOCHUT CBOW BKJQJl B SKOJIOTHYECKOE OOpa3oBaHUE
oOyuaromuxcs. JlaHHble HampaBjieHUs B OOYUYCHHMHM XUMHUHM OOECIEYMBAIOTCS
crienpUKON  CcoAep)KaHUsl TPEeJAMETa, KOTOPHIM SBISETCS IEIaroru4ecKu
aIaNTHPOBAHHBIM OTPAKCHHEM ONPENEIECHHOTO dTana pa3BUTUS Xumun.156.2.7.
YrnyOnéHHbI KypCc XMMHUU OCHOBHOTO OOIIEro oOpa3oBaHUs OPHEHTHPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHCTEMbI TMEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTAaHWYECKON XWMHUHU, OCHOBOIOJIATAIONIUX MPEACTABICHUN O0IIel XUMHUH U
OT/ICJIbHBIX 3HAYMMBIX IMMOHSITUH OpraHUYECKON XHUMUHU.

CtpykTypa cojfepkaHus IporpaMMbl 1O XUMHUHU CPOpMHpOBaHAa HA OCHOBE
CHUCTEMHOT0 Mojxojaa K e€ mizydeHuro. CoJeprkaHHe CKJIQJbIBACTCS W3 CHUCTEMBI
ITOHSATUI 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMEI IIOHITHI 0 XUMHYECKOM
peaknuu. O0Ge 3TH CUCTEMBI OPTAHW30BAHBI MO MPHUHIUITY MOCIEAOBATEIHBHOTO
pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKHX MPEACTABICHHUN Pa3HOTO YPOBHS:
aTOMHO-MOJICKYJIIPHOM  TEOpHUM  Kak  OCHOBBI ~ BCErO0  €CTECTBO3HAHWS;
nepuoandeckoro 3akona /.M. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH; YUCHUS
O CTPOCHHMH aToMa UM XMMHUYECKOM CBS3U; MPEJCTABICHUN 00 3IEKTPOTUTHICCKON
JIMCCOIMAIINY BEIIECTB B PACTBOPaX; O XUMUUECKON KUHETHUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTnueckux 3HAHUN TOJIOKCHBI IMIUPUUECKH MOTYYCHHBIC
dakTtel. TeopeTnyeckue 3HAHUS PA3BUBAIOTCS MMOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy W 00eCne4ynBaloT OOydYaloIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOWMCTBA, CTPOCHUE M O00JIACTH MPAKTUYECKOTO MPUMEHEHUS
n3ydaeMbIx BemecTB. OCBOEHUE COIepKaHMs IPOrpaMMBbI IO XUMUHM IMMPOUCXOIUT C
WCIIOJIb30BaHMEM 3HAHUHN U3 paHee U3YyUCHHBIX YUYECOHBIX IPEAMETOB: OKPY KON
Mup, Ouosorus, (Qusuka, MaTeMaThka, reorpadus, TEXHOJOTHS, HCTOPHUS.
denepanbHas paboyass mporpaMMa OCHOBHOI'O OOIIEro oOpa3oBaHHUS MO XUMHUU
(yrnyOn€HHBIA ypOBEHb) OPHUEHTHpPOBAaHA Ha COXpaHEHHE (YHIaMEHTaILHOTO
xapakTepa o0pa3oBaHus, cnenuuKd ydeOHOTO TpenMeTra W 00ecleueHue
YCHENIHOTO O0Yy4YeHHUs Ha CIEAYyIoIIeM YpPOBHE oOpa3oBaHusa. B mporpamme mo
XUMHUM peau3yeTcs pa3BUBAIOIIAs W MpaKTUUYeCKash HaMpaBJIEHHOCTh OOYy4YEHUsI
xuMuu, nuddepeHunalnus oO0ydeHHs, BKIOYArOmas MpO(OUIbHYIO MOATOTOBKY
oOyyarmuxcss W TOCIEAYIIIee CaMOOIpeeieHue B BbIOOpE HampaBiICHUs
00yueHUsI B TPOPUIBHBIX KIaccax.

YrnyOonéHHoe W3ydeHHE XHMHH  CIIOCOOCTBYET  peaiu3anud  3a7ad
npodecCHOoHaNbHON OPUEHTAIUN U HAMPABIECHO HA MPEIOCTABICHUE BO3ZMOKHOCTU
KOKIOMY OOy4aromeMycsi TpOSIBUTh CBOM WHTEIUICKTYaldbHBIE W TBOPYECKUE
CITOCOOHOCTH MPH U3YUYECHUH YUEOHOTO MpeIMeTa, HEOOXO0IMMBbIE 1JIsI ITPOIOKEHUS
o0pa3oBaHUsl U JaNbHEHIEH Tpya0oBOH nesTenbHOCTH. [Iporpamma mo Xumuu



(yriyOsn€HHBIA YPOBEHB) MpeIHA3HAUCHA JJI UCIIOJIB30BAHUS B 00pa30BaTEIbHBIX
OpraHu3aIusIX, peaNnu3yonmx IPOrpaMMmbl nuddepeHInpoBaHHOTO
(yrny6nénnoro, npoduIbHOT0) W3YYEHHS OTIEIbHBIX YYEOHBIX IPEIMETOB Ha
YpPOBHE OCHOBHOTO 001iero oopazoBaHusi. OOpazoBaTelbHble (DYHKIIMU XUMHH,
U3yd4aeMoil Ha YIriIyOJIGHHOM YPOBHE, pealn3yloTcs B Mpolecce (popMUPOBAHUSA
3HaHUW OCHOB XMMHYECKOW HAyKH KakK O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUA,
0o0JacTl NPAaKTHUUECKON JEeATENbHOCTH YeJNOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHPOBOH KYJIBTYPBI.

3amaya yueOHOro npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMHUECKUX
3HaHUN — BaXKHEHIIMX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKECHHUI,
JOCTYIIHBIX 00O0OIIEHNII MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAaHUSA TPU HU3YYCHHH BEIECTB U
XUMHUYECKUX peakiuii, GOpMUPOBAHUN U PA3BUTUU IO3HABATEIBHBIX YMEHUU U
CHoco00B JIEATEIHHOCTH U UX MPUMEHEHUH B y4eOHOIMO3HABATEIHHON U y4eOHO-
UCCIIEIOBATENLCKOM eATeTbHOCTH, OCBOEHUH MpaBUil 0€30MacHOro oOpalieHus ¢
BELIECTBAMM B TMOBCEAHEBHOM >KM3HU. Llenm wu3ydyeHHs XUMUU OTpaxaroT
HalpaBJICHHOCTh OOy4YeHUs Ha pa3BUTHE U  CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 00I1Iel KynbTyphl. M3yueHre XuMuu HanpaBJIeHO
Ha JOCTHKEHHE CIIEIYIOMUX Leseil: GopMupoBaHHe MHTEIIEKTYalbHO Pa3BUTOU
JUYHOCTH, TOTOBOW K CaMOOOpPa30BaHMIO, COTPYAHHUYECTBY, CaAMOCTOSITEIILHOMY
OPUHATUIO PEIICHUH, CHOCOOHOM aJanTUpPOBAaTbCA K OBICTPO MEHSIOIIUMCSA
YCIOBUSM XKHU3HU; (POPMHUPOBAHUE CUCTEMbl XUMHUUECKUX 3HAHUN KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, KaK OCHOBBI JUIsl TIOHUMAHUSI XUMUYECKON
CTOPOHBI SBJICHUM OKPYXKAIOIIEr0 MUpPa, OCBOCHUE S3bIKA HAayKH; MPUOOILECHUE
oOyyJaroumxcsi K CaMOCTOSITEIbHOM IO3HABATEIbHOM U UCCIEI0BATENbCKOU
NEeATEIbHOCTH, K HAayYHBIM METOJaM IMO3HaHUs, (GOpPMHPOBAHHE MOTHUBAIUU U
pa3BUTHE CIIOCOOHOCTEH K HW3YYCHHIO XHMHU; dbopmupoBanue oOIIEH
(YHKIIMOHATBPHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE yYMEHUU
OOBSACHATH M OLIEHUBATH SIBJICHUS OKPY>KAIOIETO MUPA, UCTIONB3Ys 3HAHUS U OIIBIT,
MOJIYYCHHBIC MPU U3YYEHUU XHMHH, NMPUMEHSTh MX MPHU pPELICHUU MpoldieM B
MOBCEHEBHON JKU3HU M TPYAOBOM JESATENBHOCTH; Pa3BUTHE Y OO0ydYaroIMXcs
UHTEpeca K M3yYCHHIO XUMHUU U cpepaMm AEsTeNIbHOCTH, CBSI3aHHBIM C XHUMUEH,
MOTHBAallM K OCO3HAaHHOMY BBIOOpDY COOTBETCTBYyIOLIEro mpoduis U
HAIpPaBJICHHOCTU JajbHEHIIEro OO0y4YeHHs; OCO3HAHHE IEHHOCTH XUMHYECKHX
3HAHUWA B JKU3HHU 4YEJIOBEKAa, IOBBIIICHWE YPOBHS SKOJIOTHUYECKON KYJIbTYpHI,
HENPUATHE NEUCTBUM, TPUHOCIIIMX BPEl OKPYKAIOWIEH CPEAE U 30POBBIO JIFOJEH;
npuoOpeTeHrue OO0YYalolMMUCS OIbITa CaMOMNO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIMM ), HEOOXOAUMBIX JJI PA3TUYHBIX BUJOB €SI TEIILHOCTH.



B 8 u 9 kmaccax Ha yrinyOn€HHOE M3ydeHHE y4yeOHOro mpeamera «XHUMHsD)
oTBesieHo 1o 102 gaca (3 ywaca B HeHIEN0), TO €CTh 2 Yaca B HEJEIIO 3a CUéT
o6s3arenbHOM yactu OOIT OOO u 1 yac 3a cuét wactu OOII OO0, popmupyemoit
y4acTHMKaMU 0Opa3oBaTelibHbIX OTHOIIeHui. Bcero 204 wyaca 3a gBa rona
oOyJeHwus.

COJEP KXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKHE TOHATHS

XuMHsT — BaxkHas 00JACTh €CTECTBO3HAHMS M MPAKTHUYECKOW JESATEIbHOCTH
yenoBeka. [Ipenmer xumun. Pons xumun B xu3HH yenoBeka. KpaTkue cBenenus 00
VMCTOPUM BO3HUKHOBEHMS U Pa3BUTUS XMMHUU. XUMHUA B CUCTEME Hayk. Tema u
BellecTBa. GU3NUECKUE U XUMUUYECKUE CBOKMCTBA BEIIECTB. ATPEraTHBIE COCTOSIHUSA
BemiecTB. lloHsATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAax IO3HAHUS B
€CTECTBEHHBIX HayKaXx. lIpelncraBieHns 0 HAyYHOM IMO3HAHMHM Ha 3MIIAPUYECKOM
ypOBHE: HaOJOJIEHUE, U3MEpPEHUE, IKCIEPUMEHT, MOJCIUPOBAHNE, BHIUHCIICHHE.
[IpencraBienust 0 HAy4YHOM MTO3HAHUU HA TEOPETUUYECKOM YPOBHE: HAyUHbIE (DAKTHI,
npo0iema, TuroTe3a, TEopus, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMHYECKOW HH(POPMAIIUH.

[Tonsitue 0 MeTomax paboOThl ¢ XUMHUYECKHMH BemecTBamu. O0opynoBaHue
MIKOJILHOM XuMu4eckoi nabopatopun. IlpaBuna Oe3omacHoro oOpaiieHus c
BEILIECTBAMHU U JTA0OPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTBa U cMecu. IIpupoaHbie cMecu: BO3AYyX, NMPUPOIHBIN Tas,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOIbI U MUHEpabl. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cmecsx. CrocoOsl pa3aenenus cmeceil. O4ncTKa BEIecTB.

BemecTtBa M XMMHYECKHE pPEaKUMU. ATOMBI U MOJEKYJbl. XHMHUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE M CIOKHBIE BELIECTBA.
Merainel 1 HeMeTaubl. BelecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.

Xumunyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocCTaBa BemlecTB. OnpenesieHHe BaJ€HTHOCTH 3JIEMEHTOB IO
dbopmynam OMHAPHBIX COEIMHEHUN U COCTaBIECHUE POPMYIJT OMHAPHBIX COEAMHEHUN
M0 BAJEHTHOCTU 3JIEeMEHTOB. OTHOCHUTENbHAsA aToMHas Mmacca. OTHOCHUTENbHas
MOJIEKyJsIpHas macca. MaccoBass A0J1 XMMHYECKOTO JJIEMEHTA B COCAUHEHUH.
Haxoxnaenue mpocreiiieid (opMyIibl BEIIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

KomnuectBo BemecTtsa. Monbs. MonsipHas macca. BzanmocBsa3p KoinuecTsa,
Macchl M 4YHMCJAa CTPYKTYpPHBIX eIAUHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XUMHUYECKUX COEOUMHEHU. MoiipHas Macca cmecu BenlecTB. MoJbHas 1oJid



XUMHUUYECKOTO 3JIeMEHTa B coeauHeHuu. Haxoxnaenue mpocrteitmeit GopMyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3nYeCcKUue U XMMHUUYECKUE SBJICHUS. XUMHUECKasl peaklrs U €€ MPU3HAKHU.
VYcnoBus IpoTEKaHUsI XUMUUYECKUX PEaKLHid. 3aKOH COXPAHEHHUS! MAcChl BEILIECTB.
AtomMHO-MonekysipHass Teopus. JKuszHb M gearenpHocTh M.B. JloMoHOcOBa.
XuMHUYeCKUe ypaBHEHUs. THUIIBI XUMUYECKUX Peakluuid (COeIMHEHUs, PA3IOKEHHUS,
3aMmelieHus, ooMeHa). PacueTbl Mo XUMHUYECKUM YPaBHEHUSIM.

OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWiaMd paboThl B Ja0OpaTopud W MNpHEMaMU
oOparreHus ¢ 1abopaToOpHBIM 000pyAoBaHUEM. M3ydenne u onucanne Gu3nIecKux
CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (miiaBlieHUE BOCKA, TasHUE JibJIa, pACTUPAHUE caxapa B
CTYNIKE, KWIICHHWE M KOHJEHCALMs BOJAbI) M XHMHYECKUX (FOPEHHE CBEYH,
IIPOKAJIIMBAHUE MEAHOU NMPOBOJIOKH, B3AUMOJACUCTBHE COABI WIM MEJIA C COJISTHOU
KHUCIIOTOM) siBNeHuM. O3HAaKOMJIEHHE C 00pa3liaMu BEIIECTB KOJUYECTBOM 1 MOJIb.
HaGnrogenne u onucaHue MNPU3HAKOB NPOTEKAHUS XUMHUYECKHX peakuui
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus,
NOJyYeHHE U pasyioxenue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMo1eicTBHE
xene3a ¢ pactBopom conu meau (I1). M3ydenune cocoOoB pazaenenust cmeceit (¢
ITOMOUIBIO MarHurTa, buabTpOBaHUE, BBIITAPMBAHUE, TUCTUJUISLAS,
xpoMarorpadusi), MpOBEAECHUE OUMCTKM mMoBapeHHOW conu. Halmonenue wu
OMMCAHUE OIBITOB, WIUTIOCTPUPYIOIINX 3aKOH COXPAaHEHHS MACCBI.

Bakueiye npeacTaBUTEIM HEOPraHNYECKHUX BELeCTB

[IpencraBnenuss o ra3zax. Bo3myx — cmech razoB. CocTaB BO3ayxa. 3aKoH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
OnpeneneHrne OTHOCUTENILHON MOJIEKYJISIPHONM MacChl ra3000pa3HOro BEUIECTBA 110
U3BECTHON OTHOCUTENbHON MIO0THOCTH. OOBEMHBIE OTHOIICHHUS Ta30B IIpU
XUMHUYECKUX PEAKLUSX.

Kucnopoxg — sneMeHT M mpocroe BemecTBO. HaxoxkIeHuwe Kuciopoaa B
npupoze, puzndeckue U XUMUUYECKHE CBOWCTBA (PeaklUy TOPEHUSI U OKUCIICHHUS).
[Iponecchl okucnenus B xkuBoM mnpupone. Okcuasl. [Ipumenenue kwuciopona.
Crioco0bl moMy4eHus! KUCIOPOoa B JIaDOpaTOpUH U MpoMbliieHHOCTH. [lonstue o
karanu3arope. KpyroBopor kuciopoga B npupone. O30H — amIoTporHas
MoauduKanus Kuciopoaa. O30HOBBIH €O, €ro 3HaYeHHE ISl )KUBBIX OPraHU3MOB.
PaszpyiieHre 030HOBOTO CJ10S1.

TennoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
9K30- M 3HJIOTEpMHUYECKHE peakiuu. TormmmBo. Vcnonp3oBaHue yrias u MeTaHa B
KauyecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsTie o mapHukoBoM 3dexre.



Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoJeE,
dbu3nUecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI osryueHus. [lonstue
0 KHCJIOTax U coJisiX. Mcrnonp30BaHre BOJIOPO/Ia B KAYECTBE TOILINBA.

Bonma. ®usnueckne cporcTtBa Bonabl. Boma kak pactBoputenb. PacTBOpSL
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
®dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbIpaXeHHs] KOHLIEHTPAlMU PACTBOPOB: MAccoBasi J10Jis paCTBOPEHHOTO
BEIIIECTBA, MOJISIpHAs KOHIIEHTpauus. Ponb pacTBOPOB B MPUPOAE U B JKU3HU
YEJIOBEKA.

Xumuueckue cBoiictBa Bonbl. [lonartue 00 ocHoBanusix. [lonsarue 06
MHIMKaTopax. KpyroBopoT BoAbl B NpUPOJE. 3arpsA3HEHUE IPUPOIHBIX BOJ.
OxpaHa 1 OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMpOTepHbIE) U
HecosieoOpasyromue. MexayHapoaHas HOMEHKIATypa OKCUAOB. TpHUBHaIbHBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHJIOB
(B3aUMOJIEHCTBHE C BOAOW, C KACIOTAMH U OCHOBAHUSIMHU, C APYTUMH OKCHIIAMH).
[Tonydenue OkcHuIOB.

[IoHsiTHE O THIPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUsA KHUCIOT. PU3MYECKHE M XMUMHUYECKHE CBOMCTBA KHUCIIOT
(B3aMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan axktuBHoctn metamoB H.H. bekerosa. Ilomyuenne kucnor. Kucinorsr B
MPUPOAE, TPUMEHECHHUE BAKHENUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexyHapoaHasi HOMEHKIIaTypa OCHOBaHUM. TpHUBUaIbHbIE HA3BaHUS
ocHoBaHui. Il{emoyun, ux cBoOMCTBa (B3aUMOJICUCTBHE C KHCIOTHBIMU OKCHJIAMH,
KHCIIOTAMHU U COJISIMH) M CHOCOOBI moiydeHus. HepacTBopumbie OCHOBaHHUSI, WX
CBOMCTBA (B3aMMOJIEUCTBHE C KUCIOTAMHM) U CIIOCOOBI OJTydeHHs. AM(BOTEPHOCTb.
[Tonsitue 00 ampOTEepHBIX THUAPOKCHAAX (HA MPUMEpPE TUIAPOKCHIOB IMHKA U
ATIOMUHUSA): XUMHYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMHU U IIEIOYaMM) U
MOJIy4YECHUE.

Conu  (cpemHue, KHUCIble, OCHOBHBIE, JBOHHBIE). MexayHapoIHas
HOMEHKJIaTypa coJiell. TpuBuanbHbIe Ha3BaHUs coner. DU3NYECKUE U XapAKTEPHBIC
XAMHUYECKUE CBOMCTBA HA MPUMEPE CpeHuX cojier. [lonyuenue comen.

['eHeTnueckas CBSA3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUIM.

DKCIepUMEHTAIbHOE U3yY€HUE BEIIIECTB U SIBJIICHUIA:

KOJINYECTBEHHOE OMPENECIICHUE COACPKAHUSI KHCIOPOJa B BO3IYXE;

NoJIy4eHHue, COOMpaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB KUCIOPO/Ia;



HaOJIOZICHUEe B3aMMOJCHCTBUSA BEIIECTB C KUCJIOPOJAOM U  YCIOBUH
BO3HUKHOBEHUS U MPEKPAIICHUS TOPECHHUS;

03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U OMMCAaHUE UX CBOMCTB;

nojiyueHue, coOupaHHue, pacro3HaBaHHE M HW3YYEHHE CBOWCTB BOJOPOAA
(ropenue);

B3auMO/IelicTBUE Bojopoa ¢ okcusioM menu (I);

UCCJIeIOBAHNE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3jIM4HON
pPacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MacCOBOM J0JIEH paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OIPEIEICHHON MOJIAPHOM KOHUEHTpalUeu
PacTBOPEHHOIO BEILECTBA;

B3aMMO/ICHCTBUE BOJIbI C METAUIAMU (HATPUEM U KAJIBIIUEM);

OIIPEJETICHUE PACTBOPOB KUCIIOT U LIEJIOYEH C TOMOIIBIO UHIUKATOPOB;

UCCIeI0BaHKE 00pa3I[0B HEOPTaHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydyeHue B3aumojencTBusa okcuaa meau (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT C METaJUIaMH, PEAKINN HENTPAIN3AIUH;

MIOJyYCHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaia
JPYyTUM W3 PacTBOpA COJIH;

B3aMMOJICHCTBUE TUAPOKCUIA [IUHKA C pACTBOPAMH KHUCJIOT U LIEIOYEH;

pELIEHHE DHKCHEPUMEHTAIBHBIX 3afa4 10 TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanueckunii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
jemenTOB JI.A. MenaeneeBa

CrpoeHne aToMoB. XuMHuecKas CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkuuu.

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax (ceMeucTBax) CXOAHBIX 3JIEMEHTOB: IIEJOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJiHbIX) razax. DJIEMEHTBI, KOTOpbIE
00pa3yroT aMQOoTepHbIE OKCUIBI U TUIPOKCUBI.

[Iepnognuecknii 3akoH. OTkpbITHE [leproanueckoro 3akoHa. [lepuoanueckas
cucrema xumudeckux dnemMeHtoB J[.M. MenneneeBa. KopoTtkonepuonnas u
nuHHONIepruoaHas (opmel Tabimnbl «[lepuomnueckas cucreMa XUMHYECKUX
anemenToB /.. MenneneeBay. [lepuossl u rpynisl (A- u b-rpymisn).

Crpoenne aromoB. CocTtaB aTroMHbIX saep. M3ortombl. PannoakTUBHOCTB.
DNEeKTpPOHBI. DJIEKTPOHHAsT OpOUTai b. DHEPreTHUYECKHE YPOBHU U MOAYPOBHHU
atoma: s-, p-, d-opOuTtamu. DNEKTpPOHHBIE KOHPUTYpAIUU € DJICKTPOHHO-
rpadudeckue (Gopmynbl aTomMoB. DU3MYECKUN CMBICT TMOPSIKOBOTO HOMEPA,
HOMEpA Mepuojia U rpymnsl d5ieMenTa. CTpoeHue JIEKTPOHHBIX 000JI0UEK aTOMOB



nepBbIX 20 xumuueckux sneMeHToB I[lepuonnueckoi cuctemsl .M. Menaeneena:
pacrpeeNieHue DJIEKTPOHOB MO HHEPreTUYECKHM YPOBHSM, ITOAYPOBHSIM H
opouransam. duznueckuii cMmpbich [leproandyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 TpynIiaM u nepuonam. Mzmenenne
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN XUMUYECKUX 3JIEMEHTOB B MEpUOAAX U
rpymnmnax. XapakTepUCTHKAa XHMHYECKOIO JJIEMEHTA II0 €ro IOJOXKEHUIO B
[Tepnonuueckoi cucreme /{.M1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMUYECKHUX
QJIEMEHTOB JUIsl pa3sBUTHS HAyku M npaktuku. .M. MenneneeB — ydeHwlil u
IPpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XHUMHUYECKHX JJEMEHTOB. XUMHYECKasi CBS3b.
Byl XuMr4uecKou CBsI3U: KOBAJICHTHA ITOJISIPHAS CBA3b, KOBAJICHTHAS HEMOJIAPHAs
CBSI3b, MOHHAS CBSI3b. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHONW U HMOHHOM CBSI3H.
DNEKTPOHHBIE U CTPYKTYPHBIE (GOpMyIibl BelecTB. KaTHOHBI 1 aHHOHBI.

Kpucrammueckue u amop¢Hsbie BemecTBa. TUIbI KPUCTAUTUYECKUX PEIIETOK:
WOHHAasA, aTOMHAsi, MOJICKYJISIpHAs U UX XAPaKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCICHUsI aTOMOB B OMHApHBIX
coeMHEHMAX.  OKHUCIHMTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporeccsl
OKHCJICHHSI M BOCCTaHOBJIEHUs. OKHCIMTENM W BOccTaHOBUTENH. CocTaBieHuUe
YPAaBHEHUI MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMN U PACCTAaHOBKA
B HUX KO3(()ULIMEHTOB METOIOM JIEKTPOHHOTO OaaHca.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUM:

03HAKOMJIEHHE C 00pa3liaMu METaNIOB M HEMETAJJIOB;

MOJEIUPOBAHUE CTPOEHUSA MOJIEKYJl IPHU TMOMOIIA PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (popMyIT;

IIPOBEJCHNUE  OIBITOB, WJUIKOCTPUPYIOLIIMX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKUUI (TOPEHUE, PEAKIIUH PA3JIOKEHUS, COEITUHEHHUS ).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHM XMMHHM B & Kilacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHbBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: SABJIEHUE (IIPOLECC), HAYUHbIN (aKT,
rUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccuuKaius, NEepPUOJUYHOCTD,
HaO0JI0/ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusmuka: sABIEHUS MTPHUPOAbI, (UINYECKUE SBICHHS, BEIIECTBO, TEJO,
¢usznyecKkue BENWYUHBL, EAWHULBI H3MEpeHus, o0bEM, Macca, arperaTHble
COCTOSIHME BEILECTBA, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIA, CTPOEHUE



ra3oB, JKUIKOCTEH M TBEPIAbIX (KPUCTALIMYECKHX) Tel, AJICKTPUUYCCKUU 3apsi,
KOJIMYECTBO TEIIJIOTHI.

buonorus: 6uocdepa, GorocuHTe3, MPOIIECChl 0OMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE
MCKOIIaeMbI€, TOIIJTUBO, BOJTHBIE PECYPCHI.

Texnonorus: TexHocdepa, TPOU3BOJCTBO, XUMHUIECKHE TEXHOJOTHH, CBHIPBE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KUIIACC

BeuiecTBo M XUMHYECKasl peaKIus

[ToBTOpeHue u yrinyOjeHHe 3HAHMW OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Crpoenne atomoB. CBOKCTBa aTOMOB XMMHUYECKUX JIEMEHTOB, X KOJIMYECTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTUKHU (paauyc, 3JIEKTPOOTPULIATEIBLHOCTb, DHEPIUs
noHn3anuu). IlocnenoBaTenbHOCT 3alI0JIHEHUS AJIEKTPOHHBIX OpOUTalIell aTOMOB
MasbIX nepuoaoB. OCOOEHHOCTH 3alOJIHEHUS 3JEKTPOHHBIX OpOMTanel aToOMOB
Oonbinx nepuoaoB. Ilepuoauueckas cucTeMa XMMHUYECKUX DJIEMEHTOB B CBETE
NOPEACTAaBICHU O CTpoeHUuH aroMa. CTeneHb OKUCIEHUS U BaJEHTHOCTb.
[IpencraBieHue 0 NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U TMJIPOKCHUJIOB) OT CTPOEHMSI aTOMa.

Ctpoenue BemiecTBa. BemectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM
COCTOSHMHM. Buabl XMMHYECKOW CBSI3M: HOHHAs, KOBAJNEHTHAs (HENOJIApHAasd,
NoJIIpHAasA); OOMEHHBId U JIOHOPHO-aKLENTOPHBIA MEXAaHW3M 00pa3oBaHUsA
KOBAJICHTHOM CBSI3H.

MexmonexkysipHble B3aUMOAECUCTBUS (BOAOPOAHAs CBs3b, CHIbl Ban-nep-
Baanbca). Tunsl KpuCTaNIMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METaJuInYecKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPDHOCTH  IIPOTEKaHUS  XUMHYECKUX  PEaKLUil.
Knaccudukanus XMMHUECKUX pEakLMi M0 pa3IMYHbBIM IpHU3HAKaM (10 4YHCIy U
COCTaBy YYAacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemioBoMy dddexty, 1o
U3MEHEHUIO CTETICHEW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa, 10 arperaTHOMY COCTOSIHUIO pearupyroInX BELIECTB).

OJIEMEHThl XUMUYECKON TEPMOAMHAMUKH. DHEPreTUKA XUMHUECKUX PEAKLIUH.
TennoBor 3PGHEKT XUMUYECKON peakinuu. IK30- U SHIOTCPMUUECKHE PEaKIINH,
TEPMOXHMMHUUYECKHE YpaBHEHMs. 3aKoH ['ecca M ero cinenctBus. BeruuciieHus mo
TEPMOXUMHUYECKHM YPAaBHEHUSM.

[IoHsiTHE O CKOPOCTM XMMHMYECKOW pEakUuU. 3aKOH JEHCTBYIOIIUX Macc.
@DaxTopsl, BIUAIOIME HA CKOPOCTh XMMHUYECKOW pEaKkIMHu. DHEPrus aKTUBALUU.
[Tonsitue o xatanuze. @epmenTbl. UHrHOUTOPEI.



[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue o
XMMHUYECKOM paBHoBecuu, npuHuun Jle Illarense. VYcnoBus cmenieHus
XUMHUYECKOTO paBHOBecHUsl. PaKTOphI, BIMSIOIIME HA COCTOSHUE XHUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHHe€  BO3MOXKHOCTHM  IPOTEKAHHS  XHUMHUYECKHX
MIPEBPAIICHUA B PA3IUYHBIX YCIOBUAX HA OCHOBE MPEICTABICHUNA 00 M3YYCHHBIX
AIIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuuu. OkucauTenpHo-
BOCCTAHOBUTEIbHbBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTENEHU
OKUCIICHHsS. BakHble OKHCIHMTENIM U BOCCTaHOBUTENU. llepmaHraHat kamus
(xapaktepuctuka). CocTaBleHHE ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiMii ¢ UCTOIb30BAHUEM METOIA SJIEKTPOHHOTO OanaHca.

DJIEKTPOJIUTHYECKAsA JHUCCOLMaIusa. XHUMUYECKHE pPEaKUMH B PaCTBOpax.
Teopus anekTponuTUdecKoi aucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUAN
npouecc. IloHATne O ruaparax W KPUCTALIOTMApATax. OIJEKTPOJUTHL U
HEAJIEKTPONUThl. KarhoHbl, aHWMOHBL. MexXxaHuU3M JUCCOLUMALMU BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUECKOU CBSI3U. CUIIbHBIE U clla0ble 31eKTPOJIUThl. CTEneHb
JUCCOLUMALNY, KOHCTaHTa aucconuanuu. VOHHOe TpOU3BENEHUE  BOJBI.
Bonopoansiii mokazarenb. MHAUKATOpPBL. DJIEKTPOIUTUYECKAs AUCCOLIMAIUS
KHCJIOT, OCHOBAaHMI M COJICH.

Peakiiuu noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa.
MonekynsipHbIE, IOJIHbIE U COKPALLICHHBIE HOHHBIE YpaBHEHUS peakiui. CBoOMCTBa
KHUCJIOT, OCHOBAaHMWA M COJIEHl B CBETE€ NPEICTABICHUN OO0 AIIEKTPOJIUTUUYECKON
nucconuanuu. KauecTBeHHbIE peaKkIIuy Ha HOHBI.

['mpaposm3 conei. loHHbIE ypaBHEHUS THAPOJM3a COJEH. XapakTep Cpenbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJIEISIMUA KPUCTAJUIMUYECKUX PEMIETOK HEOPraHUYECKHX BEHIECTB — METAJUIOB U
HeMeTasuioB (TpaduTa U amMasa), CI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKON PEAKIIUU OT BO3IEUCTBHUS
paznuyHbIX (aKTOPOB;

OTIBITHI, WJUTIOCTPUPYIOLIE 00PATUMOCTh XUMHUUECKUX PEAKIIHIA;

WCCJIEIOBAHUE BJIEKTPONPOBOAHOCTH PACTBOPOB, IpOLECCa IUCCOLUALUU
KHCJIOT, LIEI0YEH U COJIEH;

IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKUA IPOTEKAHUS PEAKLIHMA
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIpUMEHEHNE WHANKATOPOB (JTaKkMyca, METHJIOpaHka u (peHondTanenHa) mis
ONpeJIEIeHUS XapaKTepa Cpeibl B paCTBOPax KUCIOT, OCHOBAHUM U COJIEH;

IPOBEJCHUE  ONBITOB, WUIIOCTPUPYIOUIMX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakiuil (ToOpeHue, peakiuu pa3iokKeHUs, COSTUHEHNUS );



pacro3HaBaHUE HEOPraHWYECKUX BEHIECTB C IIOMOIIBI0 KaYECTBEHHBIX
peakurii Ha HOHBI;

peuieHue  JKCHEPUMEHTANBHBIX 3a1ad 1o TeMmaMm: «OKHCINTEIbHO-
BOCCTAHOBUTENbHBIE peakuum», «l'uapomus conei», «ONEeKTPOIUTHUYECKAS
JUCCOLIHALIUS.

Hemeranibl 4 MX COeAMHEHUSA

OOmas xapakrepucTuka HemeTalioB. OCOOEHHOCTH CTPOEHHMS aTOMOB
XUMUYECKUX DJIEMEHTOB, IPOCTBIX BELIECTB, auoTponus. OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIE CBOWCTBAa HeMeTalioB. CpaBHHUTENbHAs XapaKTEPUCTHKA
COEIUHEHNI HEMETAJUIOB.

OOmas xapakTepucThka TrajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (hU3MYecKue CBOMCTBA MPOCTHIX
BELLECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C METaJUlaM{, HEMeTa/llaMH, BOJOW, wienoyamu). Xiopoogopoa. CoJsiHas
KHCJIOTa, XMMHWYECKHE CBOWMCTBA, MOJy4YEHHE, ITpuMeHeHue. JleiicTBue XJjopa u
XJIOPOBOJIOPOJa HA OpPraHU3M YeloBeKa. BaxxHeIme XJI0pUabl U UX HAX0XKICHHE B
npupoze. [IoHaTHe 0 KHCI0POACOAEPKAIMX KUCTIOTAX XJIOPA U UX COJIAX.

VVIA-rpynmnel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTEIECHU
okucienus. CtpoeHue u pu3NUECKHUe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U
cepbl. AJUIOTPOIIHbIE MOAM(PUKALMN KUCIOPOAa U cepbl. XUMHUYECKHE CBONCTBA
cepbl (B3aMMOJEHCTBHE C HEMETaUlaMU, METajulaM{, KOHLIEHTPUPOBAHHBIMU
a30THOM M cepHOM kucinotamu). CepoBoAoOpoa, cTpoeHue, (usnveckue u
XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
cepbl KaK MPEACTABUTENM KUCIOTHBIX OKCHIOB. CepHHCTas KUCIOTa U €€ COJIH.
CepHnast kucn0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001ME KaK MPEACTaBUTENSA
KJj1acca KUcioT U crneunduueckue). Cou CepHOI KUCIOThL. XUMUYECKHE PEaKIINH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a IOMYYEHUsI CEPHOM KHUCIIOTHI.
[IpencraBneHuss 0 XMMUYECKOM IPOU3BOJICTBE U CBSI3aHHBIX C HUM HPO(pEccusx.
ITpumeHeHne cepHOI KUCIOTHI U Cyb(paToB. KauecTBeHHBIE peakuu Ha CyJIb(UT-
, cynbhua- u cynbpar-anuonsl. HaxoxaeHue cepsl U €€ COEIUHEHUN B IPUPO/JIE.
XUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpebl COEAMHEHUSIMHU Cepbl (KUCIOTHBIE
TOKIH, 3arpsiI3HEHUE BO3/1yXa), CIIOCOOBI €T0 MPEeI0TBPAILICHUSI.

OOmas xapaktepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIICHU OKUCIICHUS.

A30T, pacrpocTpaHeHHE B NPUPOAE, (PU3NUECKUE M XUMUYECKHE CBOMICTBa
(B3aMMOJENCTBHE C METaIaMH, BOJOPOAOM, KuciaopoaoM). Kpyrosopot a3ora B
npupone. AMMHak, ero (usnueckue H XHUMHUYECKHE CBOWCTBAa (OKUCJICHHE,
OCHOBHBIE CBOICTBa BOJHOI'O pacTBOPa), MPUMEHEHUE U MOJIyuYeHue B 1aboparopun
U NPOMBIIUIEHHOCTH. VOH aMMOHHs, IOHOPHO-aKLENTOPHBIA MEXaHHU3M €ro



oOpazoBanus. Conu amMMOHHS, UX (U3MYECKME U XUMHUYECKHE CBOMCTBa
(pa3noxeHue M B3aMMOJIEHCTBHE cO Iesioyamu), npuMeHenue. KadectBeHHas
peakiusa Ha woHbl amMoHusa. Okcuasl azota (I, 11, III, IV, V). A3zotucTas kucnoTa.
ABOTHasI KHCIIOTa, €€ MoTy4YeHue, PU3ndecKrue 1 XUMUIeCKre CBOMCTBA (001Ire Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckue), mMpuMeHeHHe. XUMUYECKUE
peakiuu, JiekKalre B OCHOBE MOJYyYEHHUS a30THOM KHUCIIOThI B MPOMBIILIEHHOCTH.
Hutpatsl 1 HuTpuThl. KauecTBeHHbIE peaklMd HAa HUTPAT- U HUTPUT-AHUOHBIL.
XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpellbl COeTMHEHHUSIMU a30Ta (KHCIIOTHBIC
JIOK]TH, 3arPsI3HEHUE BO3/1yXa, OYBBI U BOJJOEMOB).

docdop, amnorponHsie Moaupukanuu gpocdopa (6emsiii 1 KpacHbIl pocdop),
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METANIaMU, KUCIOPOJIOM,
rajJloreHamM, KOHIIEHTPUPOBAHHBIMU a30THOM M cepHOM Kucimotamu). OKCHUIbI
docdopa (III, V), dochopras kucnora, ¢pusnuecKue W XUMUYECKHE CBOMCTBA,
noyueHnne. KauectBeHHass peaknuss Ha docdar-uonsl. [IpencraBinenus o
rasiorenunax gocdopa (111, V).

[ToHsiTue 0 MUHEpAIBHBIX YA0OpeHUsIX. A30THBIE, (PochopHbIe, KOMITJIEKCHbBIE
ynoopeHusi. XuMHUYECKOEe 3arpsi3HEHUE OKpYKalolel cpe/ibl COeIMHEHUSIMU a30Ta
u docdopa.

OOmas xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAHOTPYOKHM), (U3MYECKHE W XWMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBYE C METa/NIaMH, HEMETaJUIaMH, KOHIICHTPUPOBAaHHBIMH a30THOW U
cepHoii kuciotramu). [Torstue 06 apcopobumu. KpyroBopoT yriaepoaa B mpupoe.
Oxcunpl yriaepoa, ux GuU3NUecKue U XMMUYECKUE CBOMCTBA, JEHCTBUE Ha KUBbBIE
OpraHu3Mbl, MOJyYEHHUE U MPUMEHEHHUE. JKOJOTUYECKUE MPOoOIeMbl aTMOChEPHI,
cBs3aHHBIE ¢ OKcuioM yraeposa (IV). YronasHas kucnora u ee conu, ux pusndeckue
W  XHUMHYECKHE CBOWCTBA, TIONly4eHWE ©  mnpuMeHeHume. KapOoHaTsl,
rHApOKapOOHaThl, MX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TTPOMBIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHa"abHBIE TTOHATHSA 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepo/ia: yriieBOIOpOAsl (METaH, 3TaH, dTWUJICH, AIlleTUJICH), STAHOJ, TIUIEPHH,
yKcycHasi kucnoTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (YroJib, IPUPOAHBIN
ra3, HepTh), MPOAYKTHI MX IMEPEePadOTKU, UX POJb B OBITY U MPOMBIINLICHHOCTH.
[TonsTe 0 OMOSOTHYECKH BAXKHBIX OPraHUYECKHX BEIIECTBAX — JKHUpax, Oeikax,
yraeBoJax — W WX POJM B JKW3HM dYelloBeKa. EJIMHCTBO OpraHWYECKUX H
HEOPTAaHUYECKUX COCTUHEHUMN.



Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA (B3aUMOJICUCTBHE C
MeTalIaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOJydYeHUe U MPUMEHEHUE.
Ponb kpeMHuus B nipupojie u texuuke. Oxeun kpemuaus (IV), kpemHueBas Kuciaora,
CUJIMKATHI: (PU3UIECKUE U XUMHUUECKIE CBONCTBA, MMOTYyYEHNE U IPUMEHEHHE B OBITY
Y IIPOMBIILICHHOCTU. BaxkHelue cTpouTebHble MaTepUaibl: KEpaMUKa, CTEKJIO,
IEeMEeHT, OeToH, kene300eToH. Ilpobiembl 06€30MaCHOrO  MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEIHEBHOM KU3HH.

Bop. Ocobennoctu crpoenust aroma. OO1Me npeacTaBieHus 0 GU3NUECKUX U
XMMHUYECKUX CBOMCTBaX. bopHas kuciora.

DKCIepUMEHTAIIbHOE U3YYCHUE BEIIECTB U SIBJIICHUIA:

03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX XJIOPUAOB (TaJIOT€HUIOB);

IIPOBEJICHUE OMBITOB, OTPAKAOIIMUX (U3MUYECKHE U XMMHUYECKHE CBOMICTBA
rajoreHoOB U UX COCIMHECHUM;

M3y4YE€HUE CBOMCTB COJISIHOM KUCIIOTHI;

MIPOBE/ICHHE KaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OpOMUI- U UOAUA-UOHBI U
HaO0JI0ICHUE MPU3HAKOB UX MPOTEKAHUS;

03HaKOMJIEHHE ¢ 00pa3liaMH Cephl U €€ MIPUPOJHBIX COCTUHEHHUI;

HaOmroeHne  mporecca  OOyriauMBaHMS —~— caxapa oA JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KHUCIIOTBHI,

U3yYeHUE XUMHYECKUX CBOMCTB pa30aBI€HHON CEPHOU KUCIIOTHI;

IIPOBE/ICHHE KaYE€CTBEHHBIX peaKuil Ha CyIb(UI-, CyIbPUT- U CyIbPaT-HOHbI
Y HaOJII0JIeHHE MPU3HAKOB UX MPOTEKAHUS,

O3HaKOMJIeHWE C (u3nyeckumMu CBOWCTBaMHM aszora, ¢ochopa U HX
COeIMHEHMH, 00pa3liaMu a30THBIX U (POCHOPHBIX yIOOpEHHMIA;

NoJIyueHue, coOupaHue, paclio3HaBaHUE U HU3YYEHHE CBOWCTB aMMMAKa,
V3y4YEeHUE CBOMCTB COJIEM aMMOHWUS,

MIPOBEJICHUE KAUYECTBEHHBIX PEAKIMH HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbochaT-noHBI U NU3YUCHUE MPU3HAKOB UX MPOTEKAHWS;

W3YUYEHHE B3aUMOJECHCTBHS KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJIBIO,
CBOUCTB (hoc(HOPHOI KUCIIOTHI U €€ COJICH;

03HAKOMJIEHHE C MOJENIAMHU KPUCTAUIMYECKHX PELIETOK anMasa, rpadura u
dynnepeHa, ¢ mpoueccoM aacopOIMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOTasa;

NoJIyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHHUE CBOMCTB YIJIEKHUCIIOTrO
rasa;

MIPOBEICHNE KAYEeCTBCHHBIX PEAKIMi Ha KapOOHAT- W CUJIMKAT-UOHBI U
W3Yy4Y€HHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YeHUE B3aMMHBIX TIPEBPAIICHU KapOOHATOB M TUAPOKAPOOHATOB;



O3HAaKOMJIEHWE ¢ oOpa3laMu MOPUPOAHBIX KapOOHATOB U CHJIMKATOB, C
MPOIYKUHUEN CUITUKATHON IIPOMBIIIIIEHHOCTH;

pELIECHHE SKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «BakHelllne HeMETaUIbl U UX
COEIUHEHHUS.

MeTtasibl M X COCAUHEHUS

O61ue cBoiicTBa MeTaiioB. OO01Iasi XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METAJIJIOB HA OCHOBaHUU UX MOJIOkKEHUA B [lepronnueckoil cuCTEME XUMHUYECKUX
anemeHToB J[. M. MenaeneeBa u crpoeHust aTromMoB. Metamuisl A- u b-rpymim.
CrtpoeHue NpOCThIX BEMIECTB — METAILUIOB. MeTallmn4yecKkas CBsI3b U METaJUIMYeCcKast
KpUCTAJUIMUECKas pemeTKa (MPpUMUTUBHAs KyOnueckas, 00bEMHO-IIEHTPUPOBaHHAs
KyOuueckas, IPAHELEHTPUPOBAHHAS KyOnueckas, reKcaroHajJbHas
IJIOTHOYMAaKOBaHHAsA). 3aBUCUMOCTh (PU3MYECKHX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJJIOB.  DJIEKTPOXUMHUYECKUI pAd  HanpsokeHud  metaymioB.  OOmiue
XUMHYECKHE CBOicTBa MeTawioB. OOmue crocoObl MOMy4eHHUS METaJIOB,
METaJuTyprus. DJIEKTPOIU3 PACIUIaBOB U PACTBOPOB COJIEH KAaK OJIMH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CLTIOCOOBI 3aLTUTHI
ux oT Koppo3uu. CruiaBbl (CTalb, YYT'yH, JOpaTIOMUHUM, OpoH3a). [IpuMmeHenue
METAJIJIOB U CIUIABOB B OBITY M MPOMBIIIIICHHOCTH.

Memannwvt A-epynn

[[{enounble MeTaibl: MONOXKEHUE B [lepronnueckoil cucTeMe XMMHUYECKUX
anemeHToB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHUE B IPUPOJE.
duznyeckre 1 XUMHUYECKUE CBOMCTBA (HAa MPUMEPE HATPHs U Kaus), MOJyYEHHUE.
Oxcuzbl ¥ THIPOKCUABI HATpUS U Kanus. [I[puMeHeHne meIoYHbIX METAIJIOB U MX
coeauHeHn. buosnornyeckas posp HaTpus U Kaausl.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHMii M KaJbLUW: IIOJIO)KEHHE B
[Iepuonnueckoi cucreMe XuMu4eckux aieMeHToB J1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3ndecKkue U XMMUYECKUE CBOMCTBA MarHus 1
KaJblud. BaxkHelnue coeqMHeHns Kalubluus U Maraus (OKCUA, TUAPOKCU, COJIH),
CBOMCTBA, MpuMeHeHue. JKecTKoCcTh BOJIbI U CIIOCOObI ee ycTpanenusi. Kpyrosopor
KQJIbIUS B IPUPOJE.

AJFOMUHHI: TI0JI0)keHUE B [leproandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHMe aTroMa, HaxOKAEeHUE B mpupone. Pusmdeckue u
XUMHYECKHE CBOICTBa amoMuHUsA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
anmtoMuHUs. [I[puMeHeHne aatOMUHUS U €r0 CIUIaBOB.

Memannwvt b-cpynn

OOmast xapakTepucTuka MeTaioB b-rpynn  (mOOOYHBIX MOATPYIN):
nonoxxkenne B llepuonnueckon cucreme xumudeckux oanemeHtos [l U
MenaeneeBa, 0COOEHHOCTH CTPOEHHSI aTOMOB. SIBJIEHHE «IIpOBajay 3JEKTPOHA Ha
pUMEpPE CTPOEHUsI aTOMOB XpoMa, Me/iH, cepedpa. BajgeHTHbIE COCTOSIHUS aTOMOB



d-aneMEeHTOB, CTENEeHM OKHUCIEHUS AaTOMOB B COEIUWHEHHUAX. 3aBUCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENIEHU OKHCIICHMSI AJIEMEHTa B COCIMHEHHMH (Ha MpUMEpEe COCAMHEHUN XpoMma).
[TepBoHauasibHbIEC MPEICTABICHUSI O KOMILJIEKCHBIX COSIUHEHHUSIX.

Menps u cepeOpo: CTpOCHHE aTOMOB, CTeTeHH OKHCieHus. OOmue KpaTKue
IpEeACTaBICHUs] O (PU3MYECKUX M XUMHUYECKHUX CBOMCTBaX MPOCTHIX BEIIECTB
(B3aUMOJIEHCTBUE C KUCIOTAMU-OKUCTUTENSIMH), 00 UX OKCUIAX, THMIPOKCUIAX U
COJISIX, UX MpuMeHeHuu. lIpencraBneHus o0 aMMUAYHBIX KOMILUIEKCax cepedpa u
meau. KauecTBeHHBbIE peakIuu Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTETICHb OKUCIICHUS. XapaKTepUCTUKA (PU3NUECKUX U
XUMUYECKUX CBOMCTB, NpUMEHEHUE, aM(POTEPHBIE CBOMCTBA OKCUA U TUIPOKCHUAA.
KauecTBeHHBIEC pEaKIIMM HA KATUOHBI LINHKA.

Kenezo: cTtpoenue atoma, cTeneHH OKucieHus. HaxoxaeHue B mpupoje.
du3nyecKrne 1 XMMAYECKHE CBOMCTBA XKeJle3a, IPUMEHEHHUE. buonornyeckas poJib
xkenesza. Oxcuapl, ruapokcuasl u conu skeneza (II) u xenesza (III), ux cocras,
cBoOMCTBa M noy4yeHue. KauecTBeHHbIE peakiiuy Ha KaTHOHBI JKeJe3a (2+) U xkesnesa
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BojCTBO uyryHa W CTaju.
DKOJIOTUYECKHE MPOOJIEMBI, CBI3aHHBIC C METAJUTYPTHYECKUMHU MPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YY€HUE BEILIECTB U SIBJICHUIA:

O3HAKOMJIEHWE C oO0Opas3laMud METaNIOB W CIUJIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMU;

MOJEIUPOBAHNE METAIINYECKOW KPUCTATUIMYECKON PELIETKH;

M3y4E€HUE B3aUMOICHUCTBUS METAJIIOB C BOJIOW, C paCTBOPAMHU COJIEN U KUCIIOT,
UCCIIEIOBAaHUE MPOIECCOB BJEKTpoan3a pacTBopoB xyopuaa meau (1) u nonuna
KaJIUsI, KOPPO3UHU METAJLIOB;

u3ydeHue OCOOCHHOCTEH B3aMMOJECHCTBUS OKCHIOB KaJIbLIMSl W HATpUS C
BOJIOM, UX TUJIPOKCUJIOB — C OKcuIoM yriepoaa (IV) u kucinoramu;

U3Y4YCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIIUS, )KECTKON BOBI;

W3YYEHHE MPOLIECCOB IMOJYyYECHUS TUIPOKCHUIIOB JKEJI€3a, UX XUMHUYECKUX
CBOICTB,;

U3y4YeHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
KaJIbIIUSl, ATFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), meau (2-+);

HAOJIOICHUE W OMMCAaHUE OKpAIIMBAHUS IJIAMEHW MOHAMU HATPUS, KaIHs U
KIS,

uccienoBaHre aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) 1 rugpokcuaa HUHKA;

pelIeHre 3KCIEePUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHeline MeTaibl U UX
COCIUHEHHUSD.

XUMHA 4 OKPYKAKWIIas cpeaa



BemectBa u Marepuanbl B IMOBCEIHEBHOW XU3HM YEJOBEKa. BaxHeumne
BEIIECTBA U MaTepualbl, 00JacTH UX MpPUMEHEHHs. be3omacHoe HCMoIb30BaHUE
BEIIECTB MU XMMUYECKHX peakuuii B ObiTy. llepBas momouib mpu XUMHUYECKHX
0KO0TaxX U OTPABJICHUSIX.

Hoseie Matepuansl u TexHonOruu. [ IpuHIMIBI «3€I€HON XUMUN.

OCHOBBI JKOJIOTMYECKOM TIPAMOTHOCTH. XWUMHUA M 340pOBbE. 3HAUYCHHE
U3YYaeMbIX XUMHUYECKUX DJIEMEHTOB U MX COCAMHEHUH i1 (PYHKIHMOHUPOBAHUSA
opranusma uyesnoBeka. [ToHsTue o 3mopoBoM 00pase KU3HU.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIMEH cpeibl. DKOJIOTUUECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COEAMHECHUSIMU YTIIEPO/Ia, a30Ta, CEPBI, TSHKENBIX MeTaIIOB. [loHsATHE
o ITJIK. Ponb XuMuu B pelieHHH YKOJIOTHYECKUX MPOOIEM.

OKCIEpUMEHTAIBbHOE M3YYEHHUE BEIIECTB U SBJICHUN: O3HAKOMIICHHE C
obOpasmamMu MatepuanioB (CTEKJIO, CIUIABbI METAJUIOB, MOJMMEPHBIC MATEPUAIIBI),
ONPEJECICHUE KHUCIOTHOCTH TMPUPOJHBIX BOJA, MOJECIUPOBAHUE IIpouecca
00pa3oBaHMs KUCIOTHOIO OIS, U3YUEHHUE €ro BO3JEHCTBUS HA MaTepUAIIbI.

IloBTOpeHue u 00001IeHHME 3HAHMH OCHOBHBLIX Ppa3aeyioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH U [lepuoanueckas cucrema XUMUYECKUX SJIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHHUS aTOMa. 3AaKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B IEPUOJAX U TPYIIIAX.

CrtpoeHue BelecTBa B TBEPIOM, KUAKOM U Ta3000pa3HOM COCTOSIHUM. Bujibl
XUMHUYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIAYECKOU
PELIECTKN U BUJIa XUMUYECKOMN CBSI3H.

Knaccudukanms XUMHYECKHX PEAKIUHA 1O Pa3IMYHBIM  MPU3HAKAM.
[IporHo3upoBaHre€ BO3MOYKHOCTH NPOTEKAHUS XUMHUYECKUX IPEBPAILCHUN B
pa3IMYHBIX YCJIOBUSAX HAa OCHOBE MPEICTABICHUNM XWMHYECKOM KHUHETHKUA H
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponus cosent. Peaknum okucneHus-
BOCCTAHOBJIEHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUW U CcOJed B CBeTe€ TpeACTaBICHUN 00
ANEKTPOJIMTUYECKOM  JUCCOIMALMA U OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuusx.

Mestcnpeomemmnule cea3u

Peanuzanys MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TAK Y MOHITUN, IPUHATHIX B OTJACIbHBIX €CTECTBEHHBIX HAayKax.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: SABJIEHUE (IIPOLECC), HAYUHbIN (aKT,
TUTIOTE3a, TEOpHs, 3aKOH, aHajiu3, CUHTE3, KiIaccu(uKaius, MepuOIUIHOCTD,



HAOJI0JICHUE, DKCIECPUMEHT, MOJCIUPOBAaHUE, W3MEPEHHUE, MOJIEb, TEXHOJIOTHS,
MaTepUaJbl.

dusuka: BeIECTBO, TEI0, (PU3NYCCKUE BEIWYMHBI, CIUHHUIBI H3MEPECHHS,
Macca, 00bEM, KOJIMYECTBO TEIJIOTHI, AaTOMBI H MOJICKYJIBI, arperaTHbIe COCTOSIHHE
BEIICCTBA, CTPOCHHME TAa30B, >KHJIKOCTEH W TBEPABIX (KPUCTAIUIMUECKHX) TEII,
KpUCTAILIMYECKas PEIIeTKa, JJIEKTPOH, SIPO aToMa, IIPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIbI, KBaHTBI, pPaJAHMOAKTUBHOCTh, alibpa-, OeTa- M ramMma-u3Iy4YCHHE,
AIIEKTPUICCKUI 3apsij], TPOBOJIHHUKH, TIOTYIPOBOTHUKH, TUICKTPUKH, COTHCUHBIN
CIIEKTp, pa3JIoXKeHHE OEJIOT0 CBETa B CIICKT.

buonorus: sxocuctema, 6mocdepa, porocuHTe3, Mporecchl 0OMEHa BEIIECTB,
MUHEpAJIbHbIC YAOOPEHHS, MHKPOIJIEMEHThI, MAaKpPOJJIECMEHTHI, ITHUTATEIbHbIC
BEIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, TOJIE3HBIE
MCKOTIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI, TUTAHEeTa 3eMJIs.

TexHoorus: CTPOUTEIbHBIE  TEXHOJIOTHH, CEIBCKOXO3SIIICTBEHHBIE
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHOM MPOMBIILJICHHOCTH, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10
YUYEBHOMY TIPEJIMETY « XMW S»
Ha yriyoJIEHHOM YPOBHE B OCHOBHOM 00111eM 00pa3oBaHUU

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IUHCTBE Y4YEOHOH WU
BOCIHUTATEIHHON JIEATEILHOCTH 00pa30BaTEIbHON OpPraHM3alud B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSMHU, NPUHATHIMM B OOILECTBE NpPAaBWJIAMU M HOPMAMM IOBEACHUS HU
CIOCOOCTBYIOT IIpolLleccaM CaMOIIO3HAaHHUSA, CaMOpa3BUTHUS U COLUAINM3ALMU
00yJaronmxcsi.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTHUBHBIX IEHHOCTHBIX OpPHEHTALMA U
paciIipeHe ONbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

NPOSIBIIEHHE IIEHHOCTHOI'O OTHOIIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJENMIO, IOHUMAHUE 3HAUEHHS] XUMHUYECKOW HAyKN
Y TEXHOJIOTMH B KU3HU COBPEMEHHOI'O OOIIECTBA, B Pa3BUTUU SIKOHOMUKH Poccun
U CBOETO PETHOHA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHUWH B KOJUIEKTHBE, MPOSBIECHUE KOMMYHHKAaTUBHOM KYyJIbTYpbl B
Pa3HOO0pPa3HON COBMECTHOM 1€ATEIBHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILY B Ipoliecce Y4eOHOH U
BHEYUYEOHOM! ACSITENBbHOCTH;

TFOTOBHOCTh OLICHMBAaTh CBOE INOBEJAEHUE U INOCTYIKH CBOMX TOBAPULIEH C
NO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHUS IOCIEIACTBUN
HOCTYIKOB;

3) popmMupoBaHus IEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHUYECKHE MPEICTABIECHUS O BELIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOTUMBIE s
HNOHMMAaHUS CYIIHOCTH Hay4YHOH KapTHHbI MUPA;

OCO3HaHHE LIEHHOCTU HAYYHOI'O MTO3HAHUS JUUISl pa3BUTHSI KaXKI0T0 YeIOBEKa U
IPOU3BOAUTENBHBIX CUJI OOLIECTBA B ILIEJIOM, POJIM U MECTa HAyKu «XUMHUS» B
CUCTEME HAy4YHBIX IPEJACTABICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS NPHUPOIBL,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON M TEXHOJIOITMYECKOU CPENOM;

NO3HaBaTeJIbHAasi MOTHBALlUA M HHTEpec K OOy4YeHUIO, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpa3BUTHI0 M CaMOOOpa30BaHUIO, K HCCIIEN0BATENbCKON



JEATEeIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBlIeHHS W YPOBHS JajbHEHIIEro
00yueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKA Ha 3J0POBBIM 00pa3 *KW3HU, OCO3HAHHE MOCJIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJEHUS aaKOroJis, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUs] MpaBui O€30MacCHOCTH TIpU  OOpalleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUCOHBIX U )KU3HCHHBIX CUTYAITUSX;

S) Tpy10BOr0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBON IEATEIHHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YeJIOBEKAa M K MCCIIE0BATEIbCKON NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusim HaydHOU cepbl, OCO3HAHNE BO3MOXKHOCTH CaMOpeaIn3alid B 3TOU
coepe;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

0CO3HaHHE HEOOXOUMOCTH OTHOIIICHUS K TPUPOJIC KaK UICTOUHHUKY KM3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYypbl: MNPUOOPETEHUE OIbITa
IJJAHUPOBAHMUSI TIOCTYNIKOB W OIIGHKM WX BO3MOXKHBIX TIOCICACTBUM IS
OKpY’Karollel Cpeibl; 0CO3HAHKE TVI00aILHOI0 XapaKTepa 3KOJIOTHYECKUX TPpolieM
U ITyTeH UX PEIIeHUS; CIOCOOHOCTh MPUMEHSITh 3HAHWSI, TIOJTydaeMble PU U3yUEHUN
XUMUH, JJIsI PEUICHUs 3ajJlad, CBSI3aHHBIX C OKPYXAIOIIEH cpenoil; aKkTUBHOE
HENpUATHE JEUCTBUM, IPUHOCAILNX BPEI OKPYKAIOLIEN CpElle; OCO3HAHHUE CBOEU
PO Kak TpakJIaHWHA U TOTPEOUTENS B YCJIOBHUSX B3aMMOCBS3U MPHUPOIHOM,
TEXHOJIOTUYECKOW M COLMAIBHOM CpeJl; TOTOBHOCTh K YYaCTHIO B MPAKTUUYECKOM
JEATEIIbBHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3yJbTaThl O00y4YalOIIMXCA, OCBOMBIIMX IMpOrpammy IO
XUMHUU OCHOBHOT'O 00IIIeT0 00pa30BaHusl, BKIIFOUAIOT:

YCBOEHHE MEXIUCIUIIIMHAPHBIX (MEXIPEIMETHBIX) MOHATHM, OTpaKaroIIUX
MaTepUalbHOE €IMHCTBO MHpa U MPOIECC MO3HaHUS (BEIIECTBO, CBOWCTBO,
DHEpPrusd, SIBJICHUE, HAYYHBIM (PAKT, 3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TEOpHS,
HaOIOICHNE, M3MEPEHHE, UCCIISOBAaHUE, SKCIIEPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCATHLHBIMU YYEOHBIMU NEUCTBHUSAMHU (ITO3HABATEIHLHBIMH,

KOMMYHUKATHBHBIMH,  PETYJISTUBHBIMU),  BAXHBIMH  JUJII  TIOBBIMICHUS
3 PEeKTUBHOCTH OCBOCHMS COJACpKAHUS y4eOHOro TmpeaMera, (GpopMHUpPOBaHUS
KOMIETCHIIMA, a  TakkKe  MPOEKTHO-UCCIEOBATEILCKON  JCSITEIbHOCTH

oOyJaronuxcs B Kypce XUMUH;



CIIOCOOHOCTh UX MCIOJIb30BATh B YYEOHOM, MTO3HABATEIBHON M COLIMAILHON
IPaKTUKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS
Ba3oBble Jjornyeckue AeicTBUA:

YMEHUSI MCMOJB30BATh NPHEMbI JIOTHUECKOTO MBIIUIEHUS MNPU OCBOCHUU
3HaHWI: PACKPBIBATh CMBICT XUMUYECKUX TMOHATUHN (BBIACISATH UX CYIIECTBCHHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU MOHSATUSIMH); aHAIM3UPOBATH,
CpaBHHMBaTh, 0000I1aTh, BbIOMpPATh OCHOBaHUS A KiIaccUQUKALMU U
CHUCTEMAaTH3allMM XMMUYECKUX BELIECTB U XUMHUYECKUX PEaKluii; yCTaHaBIUBAThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H MEX 1Y 00bEKTaMU U3YUYEHUS; CTPOUTH JJOTUYECKUE
paccyxxaeHus (MHIyKTUBHbBIC, TEAYKTHUBHBIC, TIO AHAJIOTHH ); TIPEjIaratb KpUTEPUH
Y BBISBJISTH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B M3YIAEMBIX MPOIECCaX U
SBJICHUSIX; MPOBOAUTH BBIBOJABI U 3aKIIOUCHHUS, YMEHHUS MPUMEHSATH B Ipoliecce
MO3HAHUS MOHATHUS (MPEIMETHBIC U METAIIPEAMETHBIE), CHMBOJIMUECKHE (3HAKOBBIC)
MOJIeJIM, UCTI0JIb3yEMbI€ B XUMUHU, TPEOOPA30BbIBATH MOJIEIIbHbBIC MTPEACTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ 3JE€MEHTa), XUMHuueckas ¢GopMmysia W YpaBHEHHUE
XUMHUYECKON PEaKINU — TIPH PEIICHUHN yU4eOHBIX 3a/1a4; C YIETOM 3TUX MOJICITbHBIX
NPEACTABICHUM  XapaKTEpU30BaTh HM3ydyaeMble XHMMHYECKHE BEIIeCTBA U
XUMUYECKUE PEAKIIUU.

ba3oBbie wuccienoBareJbCKue AeMCTBUA (METOAbI HAYYHOIO IO3HAHUA
BeIECTB M SIBJICHMI):

YMEHUSI TPUMEHSATH METOJbl HAYYHOTO TO3HAHUS BEIIECTB U SBIICHUM Ha
AMIIUPUYECKOM UM TEOPETUYECKOM YPOBHSX B Y4eOHOM IMO3HABAaTEeIbHONW U
POEKTHO-UCCIEA0BATEIbCKON IEATeNbHOCTH;

YMEHUSI MCIOJH30BaTh TOCTABJICHHBIC BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATM3UPOBATH (PAKThI, BHISBIISATH
u QopMynupoBaTh MNpoOJIeMy, OMPEAeNATh Iedb W 3aJadyd, COOTBETCTBYIOIIUE
pelIeHnIo MPoOJIEMBbI; MTpeAiaraTh OMUCATENbHYIO WIIH O0BSICHUTEIbHYIO THIIOTE3Y
U OCYIIECTBJISITH €€ NPOBEPKY; YMEHHUS MPOBOAUTH H3MEPEHHS HEOOXOIUMBIX
apamMeTpoOB, BBIYHUCICHUS, MOJCIUPOBAHUE, HAOTIONECHUS W OKCIEPUMEHTHI
(peasibHbIE W MBICIICHHBIE), CAaMOCTOSITEIbHO TPOTHO3UPOBATH PE3YJbTATHI,
dbopmynupoBath 0000IIEHUS] M BBIBOABI MO pe3yjibTaTaM IMPOBEACHHOTO OIbITA,
UCCJIeIOBAHMSI, COCTABIISATh OTUET O MPOEIaHHON padoTe;

Pabora ¢ undopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(pOpMaIuu (HayqHO-
NONyJisIpHasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypebl MHTepHeTa); aHanu3upoBaTh HHGOPMAIIMIO U KPUTUYECKU OLICHUBATh €€
JIOCTOBEPHOCTh M HENMPOTUBOPEUYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uH(pOpMAIUIO, 3HAYMMYIO ISl PEIICHUsS Y4eOHOW 3ajauyd; YMEHHS MPUMEHSTH



pa3nuyHble METOIbl W  (OPMYIMPOBATH 3alpPOCHl NPU IOUCKE U OTOOpE
uHpOpMaLY, HEOOXOAMMOM MAJisi BBINOJIHEHUS Y4eOHBIX 3a7ad; HCIOJIb30BaTh
UHPOPMALIMOHHO KOMMYHHKATHBHbIE TEXHOJOTMU U Pa3JIUYHbIE IOMCKOBBIC
CHUCTEMBI; CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (HOpPMY TpEACTABICHUS
uHpopMaluu (cxeMbl, TpaQuKu, AUATPaMMBbI, TaOJHUIBI, PUCYHKH U Apyrue
(GopMBl); YMEHHS HCIIOJIB30BaTh HAyYHBIH S3bIK B KAa4eCTBE CPEACTBAa palbOTHI C
XUMHUYECKOW HMH(OpMaLuel; NPUMEHATh MEXIpeaMeTHble (pu3zndeckue WU
MaTeMaTHU4YeCKue) 3HAKU U CUMBOJIbI, (popMyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:

1) ymenus oOmenus (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

NPEACTABIIATh TOJYYCHHBIE PE3yJIbTaThl MO3HABATEIBHON JEATENBHOCTU B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; IMyOJIMYHO BBICTyNaTh C Mpe3eHTaluen
pEe3yibTAaTOB BBIMIOJIHEHUS] XWMHUYECKOTO JKCIIEPUMEHTa (HUCCIEq0BATENbCKOM
7a060paTOPHON MM MPAKTUYECKON padOThI, yueOHOTO MPOEKTA); B XOJI€ [Uajora u
(M) AMCKYCCUU 3a/1aBaTh BOIPOCHI IO 0OCY>KIaeMOl TeMe U BBICKA3bIBATh HJIEH,
(bopMyIMpOBaTh CBOM MPEJIOKEHUS OTHOCUTEIHHO BBITIOJHEHHUS TPEII0KEHHON
3a/1auu.

2) yMeHHUsI y4eOHOTO COTPYAHUYECTBA (TPYINOBasi KOMMYHHUKAIINA):

y4acTBOBaTh B TPYNIOBBIX (opmax palOTHI: MJIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM pabOThl, OINpPEAENSATh CBOIO pPOJb, PACIPEACHATh 3aJaYd MEXKIY
YJIeHaMH TPYNIbI; BBIMNOJHITH CBOIO 4YacThb pabOThl, KOOPJAMHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSMU JPYTUX YICHOB KOMAHJbI, OMPEACNATh KPUTEPHUH TIO
OILICHKE KaueCTBa BBINOJIHEHHON paboThl; peliaTh BO3HHUKAIOUIME MPOOJIEMbl Ha
OCHOBE YydyeTa OOIIMX HHTEPECOB M COIJIACOBAaHUS TMO3MIIMMA, Yy4yacTBOBAaTh B
o0cyX/leHnr, OOMEHe MHEHMSIMH, «MO3IOBOM IITYypMe» U Apyrux ¢dopmax
B3aMMOJICUCTBHUS.

PerysiTuBHbIe YHUBepCaJbHbIe y4eOHbIe AeiicTBUSA

OBiaficHe YHUBEPCAIbHBIMH Y4YEOHBIMU PETYJISTUBHBIMHU JCUCTBUSMU
BKJIIOYAET pa3BUTHE CAMOOPIraHU3ALUMU, CAMOKOHTPOJIS, CAMOKOPPEKIMH, B TOM
qucIe:

yMEHHUsl peuiath y4eOHble M HCCIENOBATENbCKUE 33JaYd: CaMOCTOSITEIbHO
BbIOHpaTh CIOCO0O perieHus yueOHON 3a1a4u (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboliee NOAXOAAUIMM C y4YEeTOM CaMOCTOSATENIBHO
BBIJICJIEHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO pabOTy MPHU PEeUIeHUH YIeOHON Min
UCCIIEIOBATENBCKOM 3a/1a4; HA OCHOBE MOJMyYEHHBIX PE3yIbTaTOB (OPMYINPOBATH
00001IeHNsT ¥ BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IPOIIECCOB;



AHAJIM3UPOBATh PE3YJbTATbl: COOTHOCUTHL CBOHU JICUCTBUSL C IIaHUPYCMBIMU
pe3yiabTaTaMi, OCYHCCTBIIATL CAMOKOHTPOJb ACATCIbHOCTH; KOPPCKTHUPOBATH
CBOIO ACATCIIBHOCTh HA OCHOBC CaMOaHa/JIn3a 1 CaMOOLICHKMH.

NPEIMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOCHMS MPOrpaMMbl MO XHWMHU OCHOBHOIO
obmrero oOpa3oBaHus Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIIEe COAEpPKATEIHHOE
SIIPO C TIPEAMETHBIMHU Pe3yIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKIY COOO1,
YTO TMO3BOJISICT PEATM30BBIBATh YIITYOJICHHOE M3yUeHHE KaK B paMKaxX OTAEIbHBIX
KJIaCCOB, TaK W B paMKaxX pealu3alid WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX
TPACKTOPU, B TOM YHUCJI€ UCIOJb3Ys CETEBOE B3aUMOJAECHCTBUE opraHuzauuu. [1o
3aBEpPIICHUN pEeATH3allid TMPOTPAMMBI YIIIYOJICHHOTO YPOBHS OOydYaromuecs
CMOTYT JIeTaJbHEE OCBOUTH MAaTepHall, OBIAJETh PACIIMPEHHBIM KPYTrOM MOHSATUN U
METOJIOB, pelIaTh 33J1a4i 00JIe€ BBICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHBIE pe3ysIbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOUIMMMCS HAyYHBIX
3HAHUN, YMEHUU U CIIOCOOOB ICUCTBUM, crielIM(UUECKUX JJIs1 IPEAMETHON 00J1acTH
«XUMHUS»; OCHOBbl HAYYHOI'O MBIILJICHUS; BUJIBI AEATEIBHOCTU MO MOTYYECHUIO
HOBOTO 3HAHUS, €r0 WHTEPHpPETalHnH, TPEeoOPa30BAaHUI0O W MPUMEHEHUIO B
Pa3IMYHBIX Y4YEOHBIX W PpEaTbHBIX KU3HEHHBIX YCIOBHUSAX; OOECIEYMBAIOT
BO3MOXXHOCTh YCIICIITHOTO OOYYEHUS Ha CIICIYIONIEM YPOBHE 00pa30BaHMUs.

K xoHiy oOyuenus 6 &8 kaacce y obOydaromerocs OyayT chopMupoOBaHBI
CJICAYIONIHME TIPEIMETHBIC PE3yJIbTaThl U3YUYCHUS XUMHUH Ha yIITyOJCHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX ITOHATHH: aToM, MOJEKYJa,
XUMHYCCKHIA 3JIEMEHT, METaJUl, HEeMETall, aJUIOTPOIHs, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOIHAs), BAJICHTHOCTD,
OTHOCHTEJIbHAS aTOMHAs ¥ MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JOJi1 XHMHYECKOTO OJJIEMEHTa B COCJAMHCHUH,
MOJISIPHBI 00BEM, OTHOCUTEIbHASI TUIOTHOCTh T'a30B, OKCHUJI, KUCJIOTa, OCHOBAaHUE,
coJib, aM(OTEPHBIN OKCHUA, aM(pOTEePHBIH THUAPOKCHI, XHUMHYCSCKas pPEaKIIHs,
KJIaCCU(UKAIUS PEaKIUi: Peaklii COCIUHEHUS, PCaKIIUU PA3JIOKCHHSI, PEaKIINN
3aMEIICHUs, PEAKIMA OOMEHa, 3K30- M JHIOTEPMUYECCKHE PEaKIMH; TEIJIOBOM
3pPEeKT peakiyu; AAPO aTOMa, SJICKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTAab,
pamgnyc aToma, XUMHUYECKasi CBS3b, IMOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAS CBS3b,
WOHHAs CBs3b, WOH, KATHUOH, AaHHWOH, pacTBOpP, MaccoBas JOJI1 BEIIeCTBA
(IpoIIeHTHAsT KOHIICHTPAIKs) B pacTBOPE, MOJISIPHAS KOHIICHTPAIHMS BEIISCTBA B
pacTBoOpe; AJICKTPOOTPHUIIATEIILHOCTh, CTCMCHb OKHCICHHS, OKUCIUTEIH |
BOCCTAHOBHTEIIH, OKHCIICHHE u BOCCTaHOBJICHHE, OKHCITUTEITBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN, METO] JIEKTPOHHOTO OaaHca;



WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IPUMEHSTh
3TH MOHATHS IIPY OIIMCAHUU BEUIECTB U UX IIPEBPAICHU;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUs (POPMYJI BELIECTB U
YPAaBHEHUM XUMUYECKUX PEAKIUM;

OTpeeNATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb OKMCIEHUS AJIEMEHTOB B OWHApHBIX COEAMHEHUAX, NPHUHAJJIEKHOCTD
BELIECTB K ONPEAEIEHHOMY KJIacCy COeIMHEHUH 10 (popMyraM, BUJIbI XUMUYECKON
CBA3U (KOBaJEHTHOW U NOHHOW) B HEOPTAHUUYECKUX COCAMHEHUSX;

pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA
cocrasa, Ilepmogmueckoro 3akona /. M. MenzneneeBa, aTOMHO-MOJIEKYJIPHOU
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, PEICTABICHUN O HAyYHBIX METOAAX
IIO3HAHHSA, B TOM 4YHUCJIE OSKCIHEPUMEHTAIBHBIX M TEOPETHYECKMX METOAaX
VCCJIEIOBAHMSI BELIECTB M U3YUYECHHS] XUMHUYECKUX PEAKIIHIA;

JEMOHCTPUPOBATh TMOHMMAHHUE MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX NOJIOkKeHUs B [lepuonnueckoit cucreme:

OINMCHIBATh U XapaKTepu30BaTh TabauuHyto popMy Ilepuonnyeckoii cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTrh MMOHATHUS «rjaBHas noarpynna (A-rpymnmna)» u
«moboynas noarpynna (b-rpymnmna)», «Mmansie nepruoab U «O0IbIINE TEPUOABIY;

COOTHOCUTH 0003HauYEeHUs, KOTOpble uMeroTcss B tabnuie «llepuogmueckas
cucreMa xumuyeckux onementos JI. M. MenaeneeBa», ¢ YUCIOBBIMHU
XapaKTepUCTHUKAaMHU CTPOEHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsij
A71pa, OOLIEe YNCIIO 3JEKTPOHOB U PACIPENEIIEHUE UX 110 AIEKTPOHHBIM CIIOSM);

OOBSCHATH CBSA3b TMOJIOKEHHUA dieMeHTa B Ilepumonmyeckoil cucreme ¢
pacnpeneseHueM 3JEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
opOMTANISIM aTOMOB NIEPBBIX YETHIPEX MEPUOIOB;

KJIACCU(PUIMPOBATh XUMHUYECKHE DIIEMEHThI, HEOPraHUYECKHE BELIECTBA,
XUMHUYECKUE PEAKLMH (110 YUCILY U COCTaBy YYaCTBYIOLIMX B PEAKLIMH BEIIECTB, 110
TeroBoMy 3G deKTy);

XapaKTepU30BaTh (OMUCKHIBATh) PU3NYECKUE U XUMUUECKHE CBOMCTBA MMPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOa, BOAOPOAA, BOJbI, OOLIME XMMUUECKUE CBOWCTBA
OKCHJOB, KHUCJIOT, OCHOBAaHHMW W COJIEH, T€HETHYECKYIO CBS3b MEXIy HUMH,
NOATBEP)KIAs MPUMEpPaMHU  MOJIEKYJSPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

ONMCBIBATh POJIb KUCIOPOA, BOJAOPOJA U BOJBI B IPUPOAHBIX IIPOLIECCAX, B
JKUBBIX OPraHU3Max, UX IPUMEHEHUE B PA3JIMYHBIX OTPACISIX MPOMBIILIEHHOCTH,
BO3MOYKHO€ HCIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSACHATHP M TPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT UX
COCTaBa M CTPOEHHMS, BO3MOKXHOCTU IMPOTEKAHUS XMMHYECKHUX IPEBpPALICHUN B
Pa3INYHBIX YCIOBUSAX;



BBIUUCIIATh OTHOCHTEIBHYIO MOJCKYJISPHYIO M MOJSIPHYFO MacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIbHYIO JOJI0 XUMHUYECKOTO AJIEMEHTa B COCAMHCHHH,
MacCOBYIO JIOJIF0 XHMHUYECKOTO d3JeMEeHTa Mo (GopMylie COCIWHEHHUS, HaXOAHUTh
POCTEHIITYI0 (POPMYITY BEIIECTBA IO MACCOBBIM MJIM MOJILHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBope, MPOBOUTH PACUETHI M0 YPAaBHEHUSM XUMUYECKON PEaKIny;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHPHOCTH — aHaIN3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATU3AIINIO, KIACCH(UKAIINIO, BBISIBICHHUE
IPUYUHHO-CJICICTBEHHBIX CBSA3CH — JISI U3YYCHUS CBOMCTB BEIIECTB M XUMUICCKHIX
peaKIuii, €CTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHHS — HAOJIOJICHHUE, W3MEpEHUE,
MOJICTTUPOBAHUE, OJKCIEPUMEHT (peajdbHBIi W MBICICHHBI) — JJIs OCBOCHHUSA
y4eOHOTO CO/IePIKAHNUS;

PacKpBIBaTh CYIIHOCTH IMPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHUS, COCTABIISITh
YpaBHEHUS TIPOCTBHIX OKHCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH  (METOIOM
AJIIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBSI3M MEXIy pEATbHO HAOIIOAaeMBIMU XUMUYECKIMHU
SIBIICHUSIMU U TIPOIIECCAMHM, MTPOUCXOAIINMHA B MaKpO- ¥ MHUKPOMHUPE, OOBICHATH
PUYUHBI MHOTOOOPAa3Hsl BEMIECTB, COOTHOCUTh XUMUYCCKUE 3HAHKS CO 3HAHUSIMHU
JIPYTHX Y4EOHBIX MTPEIMETOR;

coOroAaTh mpaBuiia 0€30MacHON paboThI B TA0OPATOPUU MPHU UCIIOJIH30BAHUU
XUMHYECKOH MOCYbI K 000PYyI0OBAHUS, @ TAKXKE MPaBHIIa OOpAIICHUS C BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJHEHHUS J1a00OpaTOPHBIX OIBITOB H
NPAKTHUYECKUX paboT MO TOJYYEHUI0 M COOMpaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoaa M KHCIOpO/a), MPUTOTOBICHHIO PACTBOPOB C OIPEIEIEHHOW MacCOBOU
JI0JIel pacTBOPEHHOTO BEIECTBA, PEIICHUIO SKCIEPUMEHTATBHBIX 337a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHNUECKUX COCIMHCHHI»;

JEMOHCTPHPOBATh  BIIAJCHHE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKITIOYAIONICH yMEHUs 0€3011acCHOT0 OOpaICHHSI ¢ BEIICCTBAMH, UCIIOJIb3YEMbIMH B
TIOBCETHEBHOM KHM3HU, a TAaK)KE 3HAHWE IMPaBWJI TMOBEJCHUS B IENAX COepeKeHUS
3JI0POBbS U OKPYKAFOIIEH CPEJIbI.

K konmy oOyuenuss ¢ 9 knacce y oOydaromerocsa OyayT chopMUpoOBaHBI
CIIE/IYIOIIUE IPEAMETHBIE PE3yJIbTaThl U3yYCHUS! XMMUU HA YIITyOJICHHBIM YPOBHE:

PacKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX TMOHATUI: XUMUYECKUH 3JIEMEHT,
aToM, MOJIKyJa, WOH, KaTHOH, AaHHWOH, OJJIEKTPOOTPHIATEIbHOCTh, CTEICHb
OKHCIICHHSI, XUMHUYECKasi PEAKIHs, TETUIOBOU ((EKT peakiyu, MOJb, MOJSPHBIMA
00BEM, pacTBOp;

SIIEKTPOIUTHI, HEAIEKTPOIUTHI, SJICKTPOIUTUIECKAS JUCCOLMUAIINS, PEAKIIUU
MOHHOTO OOMEHa, THIPOJIU3 COJieH, oOpaTuMble W HEOOpaTHMbIC pEaKIHH,
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMH, OKHCIUTEIb, BOCCTAHOBHUTEIIb,



OKUCJIEHUE M BOCCTAHOBJIEHHWE, JJIEKTPOJIU3, aIOTpOIus, aM(OTEPHOCTb,
XUMUYECKas CBs3b (KOBaJEHTHAsl, MOHHAs, METaJUIMYecKas), MEKMOJIEKYJISIpHbIC
B3auMMOJIEUCTBUS (BOJOpOAHAs CBs3b, cuiibl BaH-nep-Baanbca), KomriekcHbIe
COEIMHEHUS, KPUCTAUIMUECKHE peleTku (MpUMUTUBHAsA KyOudeckas, 0ObEMHO-
LEHTPUPOBAHHAA KyOHnueckas, I'paHELIEHTPUPOBaHHAs KyOHnueckas,
reKcaroHajibHasi IUIOTHOYNAKOBaHHAs), KOPPO3USl METaJUIOB, CIUIABBI, CKOPOCTH
XUMHUYECKON peaKkUuu, KaTalln3, XUMUYECKOE PABHOBECUE, DJIEMEHThl XUMUYECKOM
TEPMOJAMHAMMKHU KaK OJJHOM U3 TeOpeTUYeCcKuX OcHOB xumuu; [1/1K;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX IMOHATHNA U IPUMEHSTh
9T MOHSATHS IPY ONMCAHUU BEUIECTB U UX MPEBPAIICHMUIA;

UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBIIeHUs (POpMYJT BELIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;

ONpPEIENATh BAaJEHTHOCTh U CTEIEHb OKHCIIEHHUS XUMUYECKHX DJIEMEHTOB B
COEAMHEHHUSX PA3IMYHOIO COCTaBa, MMPUHAIIEKHOCTh BEIIECTB K ONPEIECICHHOMY
KJIACCy CO€IMHEHUN Mo (opmysaM, BHUIBI XUMHYECKOW CBS3M (KOBaJEHTHOM,
MOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEIUHEHUSAX, 3aps] HOHa IO
XUMUYECKON (popmylie, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPraHMUYECKUX
COEIMHEHMI, TUIl KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIECTBA;

packpeiBath cmbicn [lepuogmueckoro 3akona [J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATH €r0 TOHUMAHHE:

OMUCHIBATh U XapaKTepu30BaTh TabnuHyto hopmy [lepuoanueckoii cuctembl
XUMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh NOHATHS «A-rpynna» u «b-rpymnmay», «manbie
HNEPUOABD) U «OONbIIUE TEPUOIIBIY;

OOBSACHATH CBSA3b IMOJIOKEHHUA dieMeHTa B Ilepumonmyeckoil cucreme ¢
pacrpeneneHueM JJIEKTPOHOB M0 JHEPreTHYECKMM YPOBHSM, MOAYPOBHSAM H
opOuTaIsIM aTOMOB MEPBBIX YETHIPEX MEPHUOJIOB;

BBLACIIATh OOIIHME 3aKOHOMEPHOCTHM B U3MEHEHHMHM CBOWCTB 3JIEMEHTOB M HX
COEIMHEHMI (KHCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB M THAPOKCHUJIOB) B MpeJenax MajlblX MEPUOAOB U TJABHBIX MOATPYMI C
Y4ETOM CTPOEHHS UX AaTOMOB;

pacKpbIBaTh CMBICI TEOPUU AIEKTPOIUTHYECKON THCCOLMAK, 3aKkoHa ['ecca
U €ro CIEICTBUM, 3aKOHA JEMCTBYIOIIMX MACC, 3aKOHOMEPHOCTEW W3MEHEHUS
CKOPOCTH XMMHUYECKOM pEeaklMH, HampaBiI€HUS CMEIIEHHS XUMHUYECKOIO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJ1acCU(PUIIMPOBATh XMUMHUYECKUE DSJIEMEHThI, HEOPraHWYECKHUE BELIECTBA,
XUMHUYECKUE PEAKLMH (110 YUCILY U COCTaBY YYaCTBYIOLIMX B PEAKLIMH BEIIECTB, IO
TEIIOBOMY 3(QeKTy, Mo arperaTHoMy COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTETNEHEW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHUIO
KaTaJn3aropa);



XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHWYECKUX COENMHEHHM, MOATBEpXKIas 3TO OMHCAHHE
IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKHUX
peaKuunii;

COCTaBJIATh YPABHEHUS: AJNEKTPOJIUTUUECKON TUCCOUAIIMU KUCIOT, IIEI04eH
U COJIEH; MOJIHBIE ¥ COKPAIlEHHbIE YPaBHEHUS PEaKlUii HOHHOTO OOMEHa; peaKkluid,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE TI'E€HETUYECKON CBS3M MEX]y BEIIECTBAMU
pPa3TUYHBIX KIJIACCOB,;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THAPOIU3A COJIEM MOCPEACTBOM
COCTaBJICHUS KPATKUX MOHHBIX U MOJICKYJIPHBIX YpPaBHEHUN peakinid, CYIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIIEHUS
AJIEKTPOHHOTO OallaHca 3TUX PeaKInii;

MPEACKA3bIBATh XapaKTEP CPE/Ibl B BOJHBIX PACTBOPAX COJIECH;

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BellleCTB (KUCJIOPOJa, 030H, TpaduT, anmas, KpeMHHi, 60p, azor, gocdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHUM, KaJbIIUHA, ATFOMUHUH, )KeJIe30, Me/lb, IMHK, cepedpo)
U 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHUCJE UX BOJHBIX PAaCTBOPOB
(aMMHaK, XJI0pOBOJOPO/I, CepoBOOPO, okcuabl yraepoaa (I, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), ceprucras, cepHas,
azoTHas, QocdopHas, yrojpbHas, KPEMHHUEBAsI KHUCIOTBI, OKCUIbl U THUIPOKCHUJIbI
MeTaioB IA—ITA-rpynn, anromunus, meau (II), nunka, xenesa (11 u I11));

MOSICHATH COCTaB, OTHAEIBHBIE CIOCOOBI MOJYYEHUS W CBOMCTBA CIIOXKHBIX
BEIIECTB (KUCIOPOJICOAEPKAIINE KUCIOTH XJOpa, a30TUCTasi, OOpHas, YKCyCHas
KHUCTIOThI U MX coiy, ranorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

OMUCHIBATh POJIb BAKHEHUIIUX U3YYa€MbIX BELIECTB B IPUPOAHBIX IIPOLIECCAX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHUE B PA3IMYHBIX OTPACIISX SKOHOMUKH,
WCITIOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB, PACIO3HABATh OMBITHBIM IMYyTEM COJEpKallMecs B BOJHBIX PaCTBOpPAX
WOHBI: XJIOpUA-, OpOMHUI-, HMOIUI-, Ccylbdar-, docdar-, kapOboOHAT-, CHUIUKAT-,
cynbput-, Ccynbpua-, HATPAT- U HUTPUT-UOHBI, THUIPOKCUI-HOHBI, KATHOHBI
aMMOHHUSI, MarHus, Kajablusl, allOMUHUS, *keneza (2+) u xenesa (3+), menu (2+),
IUHKA,;

OOBACHITH M MPOTHO3UPOBATH CBOMCTBA BaXKHEHIIMX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHUECKUX MPEBPANICHUN B Pa3INYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPCHHBIX D3JIEMEHTOB XWUMHUYECKONW KHHETHKUA U
TEPMOJIUHAMHUKHY;



BBIYUCIIATE OTHOCUTENIFHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEeHTa Mo (hopMylie COeIWHEHHS, MAaCCOBYIO
JOJI0 BEIIECTBA B PAacTBOPE, MOJBHYIO JOJI0 XHUMHYECKOTO D3JIEMEHTa B
COCIMHEHUH, MOJIAPHYIO KOHIIGHTpAIlMIO BEIIeCTBa B PAacTBOpE, HAXOAMTH
npocTeiyo GopMyiTy BEIIECTBA IO MACCOBBIM MJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOJIUTH PACUETHI 110 YPABHEHUSM XUMHUECKUX PEAKIMH C y4eTOM HEIO0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHUYECKOrO BBIXOAA MPOAYKTa, 3HAUYEHUS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

co0roaaTh mpaBuiia 0e30nacHoN paboThI B 1a0OPaTOPUU MPHU UCIIOIB30BAHUU
XUMHYECKOH MOCYbl U 000pYyI0BaHUS, a TAKXKE MPaBHIIa 0OpaIIeHUs C BEIIECTBAMU
B COOTBETCTBUM C WHCTPYKIMSIMHU BBINIOJHEHUSI J1aOOpAaTOPHBIX ONBITOB H
NPaKTUYECKUX paboT MO TONYYEeHUI0O M COOMpPAaHUIO Tra3000pa3HBIX BEILIECTB
(aMMHaKa M yTiIeKUCIIOro Ta3a) U PEelIeHUI0 SKCIIEPUMEHTANBHBIX 3aja4 110 TeMaM
Kypca, TpPEICTaBIsATb pE3yJbTaThl JSKCIEpUMEHTa B  (opme  BBIBOJOB,
JI0Ka3aTeIbCTB, TPAQHUKOB, TAOIHII U BBIABIATH SMIUPUUYECKHE 3aKOHOMEPHOCTH;

IPUMEHSITh OCHOBHBIE ONEpAIlM MBICIUTEIBHON AESITEeIbHOCTH (aHAIU3 U
CHHTE3, CpaBHEHHe, 000OIIeHHe, CHCTEeMAaTHU3alUI0, BBIABICHHE MNPUYHMHHO-
CJIEICTBEHHBIX CBS3€i1) MPU U3YYEHUU CBOMCTB BELIECTB M XUMHUUYECKUX PEAKLUM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMA METOJIaMU MO3HaHUs (HaOIIoeHNne, U3MEpEHHE,
MO/JICJIMPOBAaHHE, IKCIIEPUMEHT (pealIbHbIN U MBICIIEHHBIN);

OpUMEHATh  [paBWia  Oe3omacHOro  oOpamieHHs C  BEILIECTBAMHU,
UCIOJIb3YEMBIMHU B TIOBCETHEBHOM )KM3HU, PABUJIa TIOBEICHUS B LIETSX COepEeKEeHU
3M0POBBSl U OKpPYXKAlOIIeW NPUPOAHON Cpelbl, MOHUMAaTh Bpel (OMacHOCTD)
BO3/ICICTBUSI HA JKUBBIE OPraHU3MBI OINpPEACNICHHBIX BELIECTB, MOACHATH Ha
IprUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUs UX BPEIHOIO BO3ACHUCTBUS,
3Ha4YeHHE )KUPOB, OEJIKOB, YIIEBOAOB AJIsl OpPraHU3Ma YeI0BeKa;

UCIOJIb30BaTh MOJYYEHHBIE MpeIcTaBieHus O cdepax MpodecCHOHATBLHON
JeSITEIbHOCTH, CBA3aHHBIX C HAYKOM M COBPEMEHHBIMHU TEXHOJIOTUAMHU, KaK OCHOBY
i poeCCHOHAILHOW OpPUEHTALUMU M JUIsl OCO3HAHHOTO BHIOOpAa XMMHHU Kak
npoUILHOTO MpeAMETa IIPU MPOJOIHKEHUN 00yUeHHs Ha YPOBHE CpeIHEro 00IIero
00pa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-UCCIEAOBATEIbCKON JEATEIbHOCTH
XUMHYECKOH M XHUMHUKO-IKOJIOTUYECKOW HANpaBIE€HHOCTH, NPUOOPECTH OIIBIT
IpOBEICHUS y4eOHBIX UCCIIET0BAaHMM B YCIOBHUSIX 00pa30BaTeIbHBIX OpraHU3alui,
a TaKk)Ke opraHu3anuii (IeHTPOB) JOMOJIHUTENFHOTO 00pa30BaHus AETeH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJsm4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
n/n MPOrpamMmmbl Bcero Kontponubre HpakTuyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3nea 1. IleppoHayanbHble XHMMHYECKHE IIOHATHS
11 Xumusg — BaKHas 00J1aCTh €CTECTBO3HAHUS U 5 ’
IIPAKTUYECKON JAESITENbHOCTH YEJIOBEKA
1.2 BemecTBa 1 XUMHUYECKUE PEAKLIUU 26 1
Uroro no pazneny 31
Pa3nea 2. BaxkHeiimme npeacTaBuTe 1M HEOPraHMYECKHUX BeLeCTB
21 Boznyx. Ilonsarue o razax. Kucnopon. 10 1 |
OKcuapl
2.2  Bopopon. [TonsiTue 0 KUCnoTax v CoJsax 8 1
2.3 | Boga. PactBopsl. [loHsaTHe 06 OCHOBaHUSX 12 1 1
24 OcHoBHbIE KJIaCChI HEOPraHHECKHX 16 1 1
COEIMHEHU I
Hroro no pazgeny 46

Pa3znen 3. Ilepuoanuecknii 3axkoH u Ilepuoanueckas cucrema xumnieckux 3jeMmeHToB /. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE pPe€aKnuu

Ilepnonnueckuit 3axoH u [lepuoanueckas

3.1 cucrema xumudeckux snemerTon Jl. H. 10
MenneneeBa. CTpoeHue aroma
39 Xumnueckas cBsi3b. OKUCIUTEIBHO- 14 1
BOCCTAHOBUTEJIbHBIE PEAKIINH
Hroro o pazneny 24
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O0 102 5 6

ITPOTPAMME




9 KJIACC

KoJsmnyecTBo 4acoB JJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3je/ioB U TeM POrpaMMbl K 1 (pposbie)
/i pasa porp Beero OHTPOJIbHBbIE pakTHieckue o pa3oBaTeabHbIe
padoTbI padoTsI pecypeb
Pa3zned 1. BenecTBO M XUMHYeCKasi peakius
1.1  TloBTopeHue u yriyOjeHre 3HAHUH O BEIIECTBE 8
12 OCHOBHUBIG 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX 10 1 1
peakiuit
13 DNeKTpoNUTHYECKast AUCCOLHAIs. XUMUYECKUE 10 1 )
peakuu B pacTBOpax
Hroro no pazgeny 28
Pa3pen 2. HemeTa/uILI M HX COeTUHEHU S
21 OO01mmas xapakTepucTHKa XUMUIECKUX 1eMeHTOB VIIA- ] 1
' rpynmnsl. ['anorensl
29 OO61ast xapakTeprucTHKa XUMHIECKHUX dJ1eMeHTOB VIA- 10
rpynnsl. Cepa u e€ coeAMHEHUS]
23 OO01mmas xapakTepucTHKa XUMUIECKIX AJIEeMEHTOB VA- 10 1
rpynibl. A30T, pocdop U X COeTUHEHUS
24 OO6m1ast xapakTepruCcTHKa XUMHIECKHUX d1eMeHTOB [V A- 13 1 )
IpYIIBL. YTIEpOa U KPEMHUN, UX coequHeHus. bop
Hroro o pazneny 41
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
3.1 OO0mme cBOMCTBAa METAJLIOB 6
3.2 | Baxgennye MeTaJUIbI U UX COEIUHEHUS 15 1 2
Hroro no pazneny 21
Paznen 4. Xumusi 1 OKpy:Kamomas cpeaa
41 BemectBa n MilTepI/IaJ'IBI B JKU3HU 4yesoBeKa. OCHOBBI 5
9KOJIOTUYECKON I'PaMOTHOCTH
Hroro no pazgeny 5




Pa3gen 5. O0001enue 3HAHMI

[ToBTOpenue u 0000IIeHNE 3HAHNH OCHOBHBIX Pa3/IesIOB

>-1 KypcoB 8-9 kiaccoB > 2
Hroro no pazgeny 5
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsmnyecTBo 4acoB JJIeKTPOHHbIE
[
I‘y;[ Tema ypoka Beero Koutpoabnbie IIpakTuyeckue n3€j:1?nﬂ o6 p:;q;gggiienm e
padoThI padoThI pecypeb
1. [Ipenmer xumuun. Posb XuMuu B KU3HU 1
YyelioBeKa
2.  Tena u BemectBa. ®U3nuecKrue U XUMHUIECKHUE 1
CBOICTBa BEIIECTB
3. | ®Du3MYeCKue U XUMHYECKHUE SIBJICHUS 1
4.  TloHsTHE O TEOPETUYECKUX METOAAX MO3HAHUS B
€CTECTBEHHBIX HayKaX. VICTOYHMKHM XUMHUYECKOU 1
uHpopmarun
5. Ilpaktuyeckas padora Ne 1 mo teme "IIpaBmra
paboThl B 1abopaTOpHy U MPUEMBI 0OpaIIEHUS C 1 1
nabopaTopHBIM 000pyI0BaHHEM"
6. | Yuctsle BemectBa U cMecu. CriocoObl 1
paszeneHus cMecen
7. llpaktuyeckas padora Ne 2 mo Teme
"Pa3znenenue cMecell (Ha pUMepe OUUCTKU 1 1
MOBapEHHOM comn)"
8. | ATOMBI U MOJIEKYJIbI 1
9. | X"MUYECKHUE AIEMEHTHI 1
10.  IIpocThie U CIOKHBIE BEIIECTBA 1
11. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 1
CTPOCHUS
12.  Xumuueckas ¢popmyna. BaneHTHOCTh aTOMOB 1
XUMHUYECKHX 3JIEMEHTOB
13. | 3aKoH MOCTOSTHCTBA COCTaBa BELIECTB 1




14.

Omnpenenenre BaICHTHOCTH aTOMOB T10
dbopmynam OMHAPHBIX COCTUHEHUN

15. OrtHocuTenpHas aroMHas Macca. OTHOCUTEIIbLHAS
MOJIEKYJIIpHas Macca

16. | BbrunciaeHust OTHOCUTEIbHOW MOJIEKYIISIPHOM
MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEIISCTB 1 KOJIMYSCTBA BEIISCTBA

17. | MaccoBas 10J1si XUMHYECKOTO DJICMCHTA B
COEIMHEHNH

18.  BrrumcieHns MaccoBOM JOJIU XUMHUYECKOTO
3lIeMeHTa 10 (opMyJsie COeTMHEHHS

19.  Haxoxpaenue npocteiiineit (opMyIsl BemecTBa
10 MAcCOBBIM JOJISIM DJIEMCHTOB

20. | KommuectBo BemecTBa. Mob

21. MomnspHas Macca CMECH BEIlECTB

22. | MompHas 1019 XUMHYECKOTO dJIEMEHTA B
COEIMHEHNHT

23. Haxoxpaenue npocreiieii ¢opMyIsl BelecTBa
10 MOJIBHBIM JIOJISIM 3JIE€MCHTOB

24. | X"MUYECKUE SABJICHUSA. XUMUYECKasl Peakius U
€€ MpU3HAKU

25.  3aKoH COXpaHEHHs MacChl BEIIECTB. ATOMHO-
MOJIEKyJIsipHast Teopusi. JKU3Hb U IeATeTbHOCTh
M. B. JlomoHoCOBa

26.  XuMHYECKHE YpaBHEHUS

27.  Tunbel XUMHUYECKHX peaKkUui

28. | Pacu€rpl 10 XMMUYECKUM YpaBHEHUSAM
KOJIMYECTBA U MAcCChl HCXOMHBIX BEIECTB MIIU
MIPOJIYKTOB PEAKLUU

29.  O0o0OuIeHNE U CUCTEMAaTH3aI|s 3HAHUH




30. KontponbHas pabota Ne 1 mo reme "Bemectsa u
XUMHUYECKHUE peaKInu"

31. | Bo3nyx — cMmech razos. [loHsTue o razax.

32. 3akon ABoraapo. MospHbIil 00BEM Ta30B

33. BrluncieHus 00bEMa, KOJUYECTBA BEIECTBA
rasa 1o U3BECTHOMY €ro KOJIMYECTBY BEIIECTBA,
00BEMY

34.  OrtHOCHTeNbHas MIOTHOCTH ra30B. Beraucienus
OTHOCHUTEJIbHOM TUIOTHOCTH T'a30B

35. | BpruuciieHus OTHOCUTEIbHOM MOJIEKYIISIPHOM
MacChl raza o U3BECTHOM OTHOCUTEIIbHOU
IUIOTHOCTHU

36. OOBEMHBIC OTHOIIECHHUS Ta30B MPU XUMHUYECKUX
peaKIusax

37.  Boruucnenus 00bEMOB ra3oB 10 ypaBHEHHIO
XUMHYECKOW peaKIuu

38.  Kucnopoa — 371€MeHT U TPOCTOE BELIECTBO.
KpyroBopoT kucioposaa B nmpupoje.

39. | Oxcupsl

40. CmocoObl oTy4eHHs1 KUCIIOpoia B J1abopaTopuu
Y IPOMBILIUIEHHOCTH

41. | IIpaktudeckas padora Ne 3 mo teme "l[lonyuenue
U coOupaHue KUCIopo/ia, U3yUYEHUE ero
CBOMCTB"

42. | O30H - a;uIoTpOnHAs MOIUBUKALIKS KHCIOPOIa

43. | TernoBoi 3pPeKT XUMUIECKON peaKIui,
TEPMOXUMHUYECKHE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKHUE PEAKIINU

44. | BpluMcneHus N0 ypaBHEHUSM XMMHUYECKON

peaKkuuu: KOJIMYecTBa BEIIeCTBa, 00bEMA, MacChl
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WK MPOAYKTOB PEaKIMHI




45. | KourpomnpHas padora Ne 2 mo teme "Bo3ayx.
Kucnopon. Oxkcuasr"

46. Boaopoa — 3IEMEHT U MPOCTOE BEIIECTBO

47.  CrocoObl OJIy4eHHs BOJOPOIa B JabopaTopun
Y IPOMBILIUIEHHOCTH

48. | IIpaktudeckas padora Ne 4 mo teme "l[lonyuenue
1 coOupaHue BOJOpOa, U3y4eHHE ero CBOUCTB"

49. | TlomstHme o KucnoTax u coiax. CocTaB KUCIOT U
coleit

50. | Breraucnenus o0bEMa, KOIUYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJMYECTBY BEIIECTBA
i 00bEMyY. Beruncnenus 00bEMOB ra3oB 1Mo
YPaBHEHUIO XUMUYECKOU pEAKLINHU

51. BeluncieHnus o ypaBHEHUSAM XUMUYECKOU
peaKIuu: KOJIU4YeCTBa BEIIECTBA, 00BEMA, MACChI
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY,
MacCe peareHTOB WM MPOJTYKTOB peaKIMu

52. ®wusuyeckue cBoMcTBa BOJbl. Boga B mpupozae

53. AHanu3 ¥ CHHTE3 — METOJbl U3YUYEHUS COCTaBa
BOJIbI. XMMHUYECKHE CBOMCTBA BOILI

54. | CocraB OCHOBaHMI

55.  PactBopbl. PacTBOpUMOCTB BENIECTB B BOJE

56. HacplmeHHbIe 1 HEHACBIITICHHEIE,
KOHIIEHTPUPOBAHHBIE U Pa30aBICHHBIE PACTBOPHI

57.  Ilpaxtuueckas padota Ne 5 o reme
"[IpuroToBieHne pacTBOPOB C ONMPEACTEHHON
MacCOBOM J10JI€l PaCTBOPEHHOTO
BemecTBa. [ [puroroBieHne pacTBOPOB C
OIPEIENEHHON MOJIIPHOM KOHIEHTpALUEN
pacTBOpEHHOTO BellecTra"

58. | Poxb pacTBOpPOB B MPHUPOJIE U KU3HU YETOBEKA.

KpyroBopoT Bojbl B ipupoe




59.

3arpsi3HeHUE TPUPOAHBIX BoA. OxpaHa U

OUYHMCTKA MIPUPOIHBIX BOJ. !

60. | BwruucneHus ¢ UCmoyib30BaHUEM I'PaPUKOB
pPacTBOPUMOCTH JIJIsl pacu€TOB PaCTBOPUMOCTHU 1
BEIIECTB

61. | O0oOmEHE U cucTeMaTH3alUs 3HAHUH 1

62. | KontponpHas padota Ne 3 mo reme "Bomgopos. 1
Bona. PactBopsl. OcHoBanus"

63. | Okcuzpl: cocTaB, Kjlaccu(uKanus, TPUBHAIbHBIE 1
Ha3BaHUS

64. IlonyueHue U XMMUYECKHE CBOMCTBA OKCHJIOB 1

65. | IloHATHe O THAPOKCHUIAX — OCHOBAHMSIX U 1
KHCIIOPOJICOIEPKALIUX KHCIIOTaxX

66. @u3MYECKHEe U XMMUYECKUE CBOMCTBA KUCIOT 1

67. IlonydeHue KHCIOT 1

68. | Knaccudukarus ocHOBaHHI 1

69. | Ill&noun, nx cBOWCTBA U CIIOCOOBI TTOJTYICHUS 1

70.  HepactBopuMble OCHOBaHMSI, MX CBOMCTBA U 1
CIOCOOBI TOJTYYCHHSI

71. | Tlonsarue 06 aMmpOTEPHBIX THIPOKCHUIAX:
XUMUYECKHE CBOMCTBA U MOJTyUYEHHUE. 1
[IprMeHeHne BaKHEUIINX OCHOBAaHUM

72. | Conu: coctaB, KiaccuuKanusi, TPUBUAILHbBIE 1
Ha3BaHUsA

73.  ®dusnueckue U XUMUYECKHUE CBOKCTBA COJIEH. 1
[Tonyuenue coneit

74. | T'eHeTnyecKkasi CBSI3b MEXIY KJIacCaMH 1
HEOPTraHWYECKUX COCTMHEHHI

75. | Ilpaktuueckas paborta Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE 1

KJIaCChl HCOPIraHUYCCKUX COG,I[PIHGHPIﬁ»




76.

Brerurciienus no ypaBHEHUSIM XUMHUYECKOU
peaKIuu: KOJIMYeCTBa BEIIECTBA, 00BEMA, MACChI
M0 U3BECTHOMY KOJTMYECTBY BEIIECTBA, 00BEMY,
MacCe peareHTOB WM MPOJTYKTOB peaKIuu

77.  BbluucieHHs MacChl MMPOAYKTA PEAKIIUHU 110
M3BECTHOM Macce OJJHOTO U3 UCXO/IHbBIX BEIIECTB,
B3STOrO B BUJIE pacTBOPA, COJEPKAIIIETo
ONPEAENEHHYIO MAaCCOBYIO JIOJIIO PACTBOPEHHOTO
BEIIeCTBA

78. | KontponbHas padota Ne 4 mo teme "OCHOBHBIE
KJIACChl HEOPTraHUYECKUX COCTMHEHUM"

79. | IlonsiTHe O rpynmnax CXOJIHBIX JIEMEHTOB

80. | DnemeHThI, KOTOpble 00pa3yroT am(oTepHbIe
OKCHUJbI ¥ TUAPOKCHUIBI

81.  Ilepuomnueckuii 3akoH. OTKpbITHE
ITepuoanyueckoro 3akoHa

82. | KopoTkomnepuoHas ¥ JJIMHHONIEPUOAHAS
dopmel [Teprogudeckoli CUCTEMBI XUMHUECKUX
snemenToB .. MenaeneeBa

83. | Ilepuons! u rpynmbl. OCHOBHBIE CBEICHHUS O
CTPOECHUH ATOMOB

84.  CocTtaB aTOMHBIX siiep

85. | M3oToOmbI KaK pa3HOBUIHOCTH AaTOMOB
XUMHYECKOI0 JIEMEHTa

86.  DnexTpoHHast OpOUTAIb

87. | DHepreTuyeckue YpOBHH U MOJYPOBHU aTOMa; S-
, p-, d-opOuTanu

88. | DnexTpoHHBIE KOHDUTYPALIMH B SJIEKTPOHHO-
rpadudeckre GopMyIbl aTOMOB

89.  CrpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB

nepBbIX 20 XUMUYECKHUX PJIEMEHTOB
ITepuonnueckoii cucremst .M. MeHnneneena




90. | 3aKOHOMEPHOCTH U3MEHEHMSI pajyca aTOMOB
XMMHYECKUX 3JIEMEHTOB, METANIMYECKUX U

HEMETaJUTMYECKUX CBOMCTB IO TPYIIaM U 1
nepuojaM. I3MeHeHne CBOMCTB COETMHEHU I
XUMUYECKHUX AJIEMEHTOB B IEPHOJIAX U TPYIIAX
91. 3uauenue [lepumonnueckoro 3akoHa u
Ilepuoanyueckoil CUCTEMbI XUMHUYECKHUX 1
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKH U MPAKTUKU
92. | DneKTpOOTpULIATEIIBHOCTh XUMUYECKUX 1
3JIEeMEHTOB
93. | KoBaneHTHas nosisipHas CBS3b 1
94. HoHHas CBs3b 1
95. | DnexTpoHHBIE U CTPYKTYpPHbIE (hOPMYJIBI 1
BEIIECTB
96. Kpucrammmueckue u amopdHbIe BemecTBa THIIBI
KPUCTAJUIMYECKUX PELIETOK U UX 1
XapaKTePUCTHUKHU.
97. CreneHb OKUCIEHUS 1
98. | OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.
XUMHUYECKHUE JIEMEHTbl — OKUCIUTEIN U 1
BOCCTaHOBUTEIH
99. | CocraBneHue ypaBHEHU OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHI, METO 1
3JIEKTPOHHOTO OanaHca
100. OO6006meHne U cucTeMaTu3aus 3HaHUN 1
101.  KontponwHas padota Ne 5 o teme "Ctpoenue 1
atoma. XMMUYECKas CBs3b"
102. Pe3epBHBII YpOK 1
OBLIEE KOJIMYECTBO I10 [TPOTPAMME 102




9 KVIACC

peakIu

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoxa Bcero Kontponbueie  Ipaxtuueckue n3§qennﬂ 06p:30?;l:lTe.HbeIe
padoTsI padoTsI pecypeb
1.  Crpoenue aTOMOB 1
2. | IlocnenoBarenbHOCTH 3aMOIHEHUS AIEKTPOHHBIX 1
opOuTaneil aTOMOB MaJIbIX TIEPHUOJIOB
3. | OcobGeHHOCTH 3aNOTHEHUS NIEKTPOHHBIX 1
opOuTaseil aToMOB OOJIBIITUX TIEPHOIOB
CreneHb OKUCIIEHUS U BAJIEHTHOCTb 1
5. | Buabpl XUMHYECKOH CBS3U 1
6.  OOMEHHBII ¥ TOHOPHO-AKIIENITOPHBI MEXaHU3M
00pa3zoBaHMs KOBAJIEHTHOM CBSI3H. 1
MeXMOJIEKYIIIpHBIE B3aUMOIEHCTBUS
7. | TUmbl KPUCTAJUIMYECKHUX PEIIETOK, 0COOEHHOCTH 1
CTPOCHHSI KPUCTAJUINYECKUX PEIIETOK
8.  Krnaccuduxanus XUuMUYECKUX PEAKIIUN 110 1
pa3IMYHBIM NpU3HAKAM
9. | DHepreruka XuMHUYeckux peakuui. TernoBoit
addexT xumudeckoi peakiuu. 3akoH ['ecca u ero 1
CJIeJICTBHSI
10. BeprunciieHus 10 TEPMOXUMHUUYECKOMY YPaBHEHHIO
peaKIuu: TETIoBOro d(pdexra XuMUIeCKOn
pEeaKIMK MO KOJMYECTBY BEIIECTBA, MACCE HIIU 1
00BEMY IpOpearupoBaBILIEro WK
00pa30BaBIIETOCS BEIIECTBA
11. TloHsATHE O CKOPOCTH XMMHUYECKOHN pEeaKIMH. 3aKOH 1
JEHCTBYIOLIUX Macc
12.  ®axrTopsbl, BIUAIONIME HA CKOPOCTh XMMHUECKON 1




13.

HOHSITI/IC O XUHMHUYECCKOM paBHOBeCI/II/I, HpI/IHLII/IH
JIe IllaTenne

14. | ®akTopbl, BIUSIONINE HA COCTOSIHUE XUMHYECKOTO
paBHoBecusl. [Iporao3upoBanue BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX

15.  OxuCIUTET HO-BOCCTAHOBUTEIbHBIE PEAKIIUN

16. BakHbIe OKUCIUTEIN U BOCCTAHOBHUTCIIN.
[Tepmanranat kanus

17. | CBolicTBa MPOCTHIX BEIIECTB — METAJIOB U
HEMETAJIJIOB, KUCIIOT 1 COJIEHd — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX

18. Ilpaktuueckas padora Ne 1. Pemenne
AKCMIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«OKHUCIUTETLHO-BOCCTAHOBUTEIIbHBIEC PEAKIIAN

19. KontpomwsHas padora Ne 1 mo Teme «OCHOBHBIC
3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX
peaKuii»

20. PacrtBOpeHme KaKk GU3UKO-XUMHUECKHI TIPOIece

21. DAEKTPOIUTHI U HEDJEKTPOIUTHI

22. Teopus >J€KTPOJUTHUYECKON TUCCOLUALIUU

23. | DIEKTpOIUTHYECKask JUCCOIMAIUs KUCIIOT,
OCHOBAHUM U COJICH

24.  Peakmuu nOHHOTO OOMeHa

25. | CBoiicTBa KHCJIOT, OCHOBaHUM U COJICH B CBETE
MPEICTAaBICHUN 00 SIEKTPOIIUTHIECKOM
JHUCCOIAAIUAN

26. KauecTBeHHBIE peaKIIMy HAa UOHBI

27. Tlpaktuueckas padora Ne 2. Pemenne

AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«INEKTPOIUTUYECKAS] TUCCOITUAIIHS




28.

I'mpponus cosent

29. VoHHBIE ypaBHEHUS IMAPOJIN3A COJIEN

30. | IIpaktuueckas paborta Ne 3. Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «[ uaponau3
coyein»

31.  Bbruncnenus mMacchl IpOAYKTa PEAKIUH 110
M3BECTHOM Macce OJIHOTO M3 UCXOIHBIX BEIECTB,
B35TOTO B BHJIE PACTBOPA, COACPIKAIIETO
OTPENIEIIEHHYIO KOHIIEHTPAIIUIO PACTBOPEHHOTO
BEILIECTBA

32.  KoutpomnpHas padora Ne 2 o Teme
"DnexkTponuTHYecKas quccounanua. XuMUYeCKue
peakuuu B pactBopax”

33.  OO0mast xapaKTepuCTHKa raJoreHOB

34. | XMMHUYECKHE CBOMCTBA IajOr¢HOB. XUMHYCCKHUE
CBOKCTBA XJIOpa

35.  Xunoposonopon. ConsiHasi KUCIIOTa

36. IIpaktuueckas pabora Ne 4 mo Teme "l[lomyuenue
COJISTHOM KHCJIOTBI, U3y4YEHHE €€ CBOMCTB"

37. TloHsTHE O KHCIOPOACOAEPIKAIIUX KUCIOTaX
XJIOpa M UX COJISIX

38. Baxueiire coeIMHEHUS XJIOPA U UX HAXO0XKICHUE
B IIPUPOJIE

39. OOmas xapakTepucTuKa 31eMeHTOB VIA-rpynmsl

40. | CtpoeHue U CBOMCTBA MPOCTOTO BEILIECTBA CEPHI.
AnnoTponHble MOIU(UKALIMK CEePbI

41.  CepoBomopoj, cTpoeHue, puznyeckue u
XUMHUYECKUE CBOMCTBA

42. | Okcuasl cepsl

43.  CepHucras KUCJIOTa U €€ COJIU.

44.  CepHas KUCIIOTa U €€ COJU




45.

IIpOMBILITIEHHOE ITOJYYEHHUE CEPHOM KUCIOTHI

46. HaxoxneHue cepsl U €€ COeAMHEHUMN B IPUPO/IE.
XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEN CPEIbI
COEMHEHUSIMH CEPbI

47. BpluucieHus Maccel IPOAYKTa peakLuu Mo
M3BECTHOM MaccoBoil (00bEMHOIT) foe (%) ero
BBIX0J1a OT TEOPETHUECKU BO3MOYKHOTO

48. OOmrast XxapakTepUCTHKA 3JIEMEHTOB VA - TpyIIIbI

49.  A3oT, pacnpocTpaHeHHE B IPUPOJIE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA

50.  AmmMmuax, ero (pU3HYECKHE U XUMHUUECKUE
CBOMCTBA

51.  Conu amMmmOHHS

52. Tlpaktuyeckas padota Ne 5 mo teme "[lomydenue
aMMUaKa, U3y4eHHe ero CBOMcTB"

53. | Oxkcunsl azora (I, IL, 111, IV, V)

54.  A3sotuctas kucioTta. A30THasi KUCJIOTa

55. IIpoMBIIUIEHHOE NIOJIy4€HUE a30THOM KUCIOTHI

56. | Hutpatsl 1 HUTpUTHL. XMMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIlel cpesibl COeIMHEHUSIMHU a30Ta

57. | ®ochop, amnorponHbie Moaubukanmu Gochopa

58. | Okcunst pocdopa (111, V) u pochopnast kucnora

59. TloHsATHE O MUHEPAIBHBIX YA0OPEHHSIX.
3arpsi3HeHue IPUPOIHBIX BOJIOEMOB
COeTMHEHHSAMU a30Ta U Gochopa

60. VYruepon, ero aulIoTpoIIHbIE MOAU(PHUKAIINN U
CBOMCTBA

61.  Okcunsl yraepoaa, ux QuU3NIecKue 1 XUMHUIECKHE

CBOMCTBA. DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE
¢ okcuaoMm yriepoaa (IV)




62. Ilpaktuueckue padbotTel Ne 6 o Teme "[lomyuenue
okcuna yriepona (IV) u uzydyenue ero cBoicTs"

63.  YrosbHasg KUCIOTa U €€ COJIN

64. IlepBoHauanabHBIC MOHATHS 00 OPTaHUYECKUX
BEILIECTBAX KaK O COEIMHEHUSX yriepoa

65. IlpupoaHbie HCTOYHHUKHU YTIEBOAOPOIOB U UX POJb
B OBITY U IPOMBIIIIJIEHHOCTH

66. TlonsTHE O OMOJIOTHYECKU BaXKHBIX OPTaHUYECKHUX
BeIIeCTBaX — KHUpax, OeKaxX U yriieBoaax

67. Kpemuuii, ero pusnyeckue U XUMUYECKUE
CBOICTBA

68.  Oxcun kpemuus (IV), kpemHueBast KUCI0TA,
CHJIMKAThI

69. bop. bopHas kucnora

70.  Tlpaktudeckas pabora Ne7. Pemenue
SKCIIEpPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxHenmue
HEMETAJIJIbl U UX COEIMHEHUS»

71.  KontpoawsHas pabota Ne 3 o Teme «Baxkneiime
HEMETAJUIbl U UX COCTUHEHUS.

72.  OOmas xapakTepuCcTUKa XUMUYECKHUX JIEMEHTOB -
METAJJIOB Ha OCHOBaHUHU UX MojoxeHus B [ICXD
.. MenneneeBa

73.  Mertamnbl A- u b-rpynn

74. | Merannmdeckas CBSI3b M METaJUIMIECKas
KpUCTAJUTMYECKasi pemérka. 3aBUCUMOCTb
(bU3MYECKUX CBOWCTB METAJIJIOB OT CTPOCHUS
KpUCTAJIJIOB

75. | OOmme XuMHUYeCKHe CBOHCTBA METAIIIIOB

76.  OOumme cnocoObl MOTYyYSHHsI METAJLIOB,
Metaiutyprusi. CrutaBbl

77. | DNEeKTpoJM3 paciylaBOB U PACTBOPOB COJIEH KaK

OJIMH U3 CIIOCOOOB MOTYUYEHHS] METAJIJIOB




78.

IToHsiTHE O KOPPO3UH METAILIIOB

79. | Pa3nuuHble TUIBI BEIYUCICHUM 110 YPABHEHUSIM
XUMHYECKUX PEaKIui

80. | Merayuibl A-rpyni. [llenounsie MeTamibl

81.  Haxoxnenue B mpupoae. CBONCTBA MIEIOYHBIX
METaJIJIOB

82. | Okcupl ¥ THAPOKCHUIBI HATPUS U KaJIUs

83. | lllenouyno3emenbHBIC MeTaLIbL. BaxkHelme
COEIMHEHMS KaJblKsl, CBOMCTBA, IPUMEHEHUE

84. JKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUs

85. | IIpaktuueckas pabora Ne 8 mo Teme "KEcTkocTh
BO/JIbI U METOJIbI €€ yCTpaHEeHUs"

86. AmromuHuii. AMdoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHIA ATTFOMUHUS

87.  OOmias xapakTepucTHKa MeTayuioB b-rpynn
(mMOOOYHBIX TIOTPYIITT)

88. | [lepBoHavaibHBIE MPEACTABICHHUS O KOMILIEKCHBIX
COEJIMHEHUSIX

89. Menp u cepebdpo. [Ipencrabiennst 00 aMMUaAYHBIX
KOMILIEKCaxX cepedpa U Meau

90. Ilusak. AMdoTepHbIe CBOICTBA OKCHUIA U
THIPOKCHIA IUHKA

91. XKene3o. Oxcuapl, ruapOKCHabI U conu xene3a (1)
u xenesa (I11)

92. | Ilpaktuyeckas padora Ne 9. Pemenue
SKCIEPUMEHTAIIBHBIX 3a7a4 110 Teme «BaxHenmme
METAJIIBI U UX COSTUHEHUS

93. ' Pa3nuuHbIe TUTIBI BEIYUCICHHUN 110 YPABHEHHSIM
XUMHUYECKUX PEaKLUi

94. | KonrtpomnbHas pabota Ne 4 mo Teme «BaxHeiimme

METAJJIbI U UX COCAHUHCHUS))




95.  Xumus u 310pOBbE 1
96.  XuMHUECKOE 3arpsi3HEHNE OKPYKAIOILEH CPEbI.
[TonsiTEe 0 peAeIbHO TOMYCTUMOM 1
koH1eHTpanuu Bemects ([11K)
97.  Dxonorudeckue NpoOIeMbl, CBSI3aHHBIE C
COEIMHEHUSIMH YIIIepoJia, a30Ta, Cephl, TIKETBIX 1
MeTayioB. Poib XuMuu B peleHun
AKOJIOTUYECKUX TTPOOIeM
98. XwuMmuueckue peakiuu B pactBopax. ['maponns 1
coJiei
99. | OKHCIHUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. 1
DIIEKTPOJIH3.
100. | IIpaktuueckas pabora Ne 10. Pemenue
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1 1
«XUMHUYECKHUE PEAKLIUN
101. IlpakTtuueckas pabota Ne 11. Pemenue
SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTasuibl, 1 1
HEMETAJITBI U UX COCTUHEHUS)
102.  Pe3epBHBbI ypOK 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11
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