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IlosicHuTEILHAA 3aIMCKA

B cucreme ecTeCTBEHHOHAaydyHOTO OOpa30BaHUS XUMHs KaK y4eOHBIM MpeaMeT 3aHuMaeT
Ba)XHOE MECTO B [TI0O3HAHUU 3aKOHOB IPUPOAbI, GOPMUPOBAHUU HAYYHOH KapTUHBI MHpa, CO3JJaHUN
OCHOBbI XMMUYECKUX 3HAHWM, HEOOXOIMMBIX [yl MOBCEAHEBHOW >XU3HU, HAaBBIKOB 370POBOIO U
0e30IacHOro JJIsl YeloBeKa M OKpYXKarolledl ero cpelpl oOpas3a JKM3HH, a TAaKKe B BOCHUTAHUU
JKOJIOTUYECKOU KYJIbTYPHI.

VcnenHocThb HN3YUCHUA XUMHUH CBA3aHA C OBJIAJICHUCM XUMHUUYCCKUM S3BIKOM, CO6JIIOI{6HI/I€M
IIpaBUI Oe3omacHoit pa6OTI>I IIpU BbIIIOJIHCHUHU XHUMHYCCKOI'O OJOKCIICPHUMCHTA, OCO3HAHHUCM
MHOTOYHCJICHHBIX CBA3€H XUMUM C APYIruMHU NpeaMETaMu MKOJBbHOI'O KypcCa.

[Tporpamma BKJIIO4aeT B ceOsi OCHOBBI HEOPTaHMYECKOW M OPraHMYeCKOW XUMHH. | 1aBHOM
uaeell MporpaMMmsbl SIBJISIETCS CO3[JaHME 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHUN MO XUMHH,
BBIPRXEHHBIX B (pOpMe, COOTBETCTBYIOIIEH BO3PACTy 00yUarOIUXCA.

B COACPIKAHUMU  JAHHOI'O KypCa IIPEACTABJIICHBI OCHOBOIIOJAraromue XHUMHUYCCKUC
TCOPCTUYCCKUEC 3HAHUW, BKIIOYAIOINWE U3YYCHHUEC COCTaBa U CTPOCHHUA BCHICCTB, 3aBUCHUMOCTU HX
CBOMCTB OT CTPOCHHUA, ITPOTHO3UPOBAHHEC CBOJNCTB BCIICCTB, HCCICOAOBAHUC SaKOHOMepHOCTeﬁ
XUMHNYCCKHUX npeBpameHI/Iﬁ n HYTCﬁ YIIpaBJICHUA MU B LCJIAX ITOJTYUCHUS BCIICCTB U MATCPHUAJIOB.

Nzyuenne mnpeamera «Xumus» B YacTd (HOPMHUPOBAHHUS y OOYyUYAIOIIMXCS HAYYHOTO
MHPOBO33PEHHUSA, OCBOCHHs OOILICHAYYHBIX METOJ0B (HAOMIOJEHHE, H3MEPEHUEe, SKCIEPUMEHT,
MOJICIUPOBAHKE), OCBOCHHS TMPAKTUYECKOTO NPUMEHEHUS HAay4YHBIX 3HAHUM OCHOBAaHO Ha
MEXIMPEIMETHBIX CB3AX C¢ mpeameramu: «buonorusy, «['eorpadus», «cropusy», «Jlurepatypay,
«Marematuka», «OCHOBBI 0€30MAaCHOCTH >KHM3HEACATEIBHOCTHY, «Pycckuil s3bik», «Dusukan,
«DKOJIOTHA.

I'1aBHBIE LIEJIM OCHOBHOIO 001IET0 06pa30BaHHﬂ COCTOST.

1) B dopMHUpOBaHHH IEIOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETCHHBIX
3HaHUSIX, YMEHUAX U CIIOCO0aX eITeIbHOCTH;

2) npuoOpeTeHuH OIbITa pa3HOOOPa3HON JEATENbHOCTH, TO3HAHUS U CAMOIIO3HAHMUS;

3) MOATOTOBKE K OCYILECTBICHHIO OCO3HAHHOTO BBIOOpA MHAMBHUAYAIbHON 00pa3oBaTeIbHON U
npodeccuoHaNbHON TPACKTOPHUH.

HN3yyeHue XUMHMH B OCHOBHOM LIKOJIe IPU3BAHO 00eCIIeYNTh:

e (GOpMHUPOBAHHE CHCTEMbl XMUMHUYECKMX 3HAHMM KaK KOMIIOHEHTAa €CTECTBEHHOHAY4YHOU
KapTHUHBI MUDAa;

® PAa3BUTHUC JIMYHOCTH o6yqa}0umxc;[, ux HUHTCJUICKTYAJIbHOC n HpaBCTBCHHOC
COBCPIHICHCTBOBAHUC, (1)OpMI/IpOBaHI/IC y HUX TYMaHUCTHUYCCKUX OTHOIIICHUH u
9KOJIOTHYCCKH uenecoo6pa3Horo IIOBCACHUA B 6I>ITy U B pr,[[OBOfI JACATCIIbHOCTH,

e BBIPa0OTKY NOHMMaHHs OOIIECTBEHHOH NOTPEOHOCTH B pA3BUTUU XHMHH, a TaKXKe
(dbopMHpOBaHHE OTHONICHHS K XMMHHU KaK BO3MOXKHOW o0iacTu Oynymiei MpakTHUECKOU
NEeATEIbHOCTH;

L4 (1)OpMI/IpOBaHI/Ie YMGHI/Iﬁ 0€e30I1aCHOTIO 06pameHI/m C BCLICCTBAMHU, HCIIOJIB3yECMbIMU B
HOBCG,I[HGBHOﬁ JKHN3HU.



OO01as xapakTepuCTHKA Y4eOHOI0 IpeamMera

Coz[epxcaHHe yqe6Hor0 npeamMcCTa «XHMHSI» B OCHOBHOH IITKOJIE HCIIOCPCACTBCHHO CBA3AaHO C
Hay1(0171 XHMHeﬁ, OTpaxacT eé OOBEKTHI U JIOTUKY XHUMHUYCCKOI'0O ITO3HAHUA. 9T0 O6YCJ'IOBJ'ICHO
POJIBIO XUMHUHU B IIO3HAHHUHMU 3daKOHOB IIPHUPOAbI H MaTepHaﬂBHOﬁ KHU3HU O6H.I€CTBa, B PpCHICHUHA
r100aIbHBIX HpO6J’I€M YCJIOBCUCCTBA (HI/ITaHI/Ie, 340pOBBEC, OACIKIA, OBITOBBIE U ApPpyrue cpeacrBa u

T.0.).

B packpbiTiu comep:kaHusl KypCOB XUMHUH ONTHUMAIBHO COCTUHCHBI 3HAHUEBbLI U NPAKMUKO-
OpUEHMUPOBAHHBIU NOOXOObL.

B nporpamMmmy Kypca XHMHHU BKIIKOUCHBI BCC 00s13aTeNIbHbIE  KOMITOHEHTHI COACPIKAHUA
XUMHNYCCKOI'O O6paSOBaHI/IH, O6€CH€‘{I/IB8.IOHIH€ OIITUMAJIBHBIC COOTHOILICHUA PA3HBIX ITOAXOOOB,
CBA3b TCOPUU H IPAKTUKH. q€p€3 BCC TCMbI HpOorpaMMbl HOPOXOAAT BayKHEHIIIHE niacu unu
HaIpaBJICHUA Pa3BUTHUA €CTCCTBCHHOHAYYHOI'O 06pa3013aH1/m, HUX MCTOHOJOIMYCCKUC, TPUKIIaHBIC,
9KOJIOTHYCCKHC, AKCHOJIOTNYCCKUC, HPaBCTBCHHLIC ACIICKTHI, JCIaromuc KypcC XUMHUHN
COBPCMCHHBIM, OTBCUAIOIIIUM HOBBIM Tp€6OBaHI/I$IM.

B  nporpamme  yduTBIBaeTCA ~ TEOPETHUKO-DKCIIEPUMEHTAJIBHOM  XapakTep  HayKH.
Teopernueckne 3HaAHUS UTPAIOT BEAYIIYIO POJIb B PACKPBITHH COJEPIKAaHUS YIeOHOTO MaTepuaia
Kypca XUMHUUN. y‘-IeHI/IKI/I HpI/IMeHﬂIOT HpI/IO6p€TéHHBIe TGOPGTquCKHe 3HAHUA OJ1 OIINCaHUA
KOHKPETHBIX JJIEMEHTOB, BEIIECTB, XMMUYECKUX PEAKIHN, 0000IIat0T, OOBICHSIIOT, IIPOTHO3UPYIOT
SBJICHUS, PEIIAIOT KOHKPETHBIC MpoOjeMbl. BaKHBIM aCIEKTOM COJEPIKAHUS  SBJISCTCS
YCTAHOBJICHHE B3aMMOCBS3€Hl MEXIy pa3HbBIMH BHJAMH TEOPETHUYECKHX 3HaHUM, a TaKKe
COIOCTaBJICHHE UX C (aKTaMu U >KU3HEHHBIMHU CUTYalMsIMH. DTO YCHIMBAaeT (DyHAaMEHTaIbHOCTh
Kypca XUMHUHN OCHOBHOI>'I IIKOJIBI, BBI3BIBACT y y‘-IeHI/IKOB YBa)KeHI/Ie K HaYKG, IOHNMAaHue cé pOJII/I B
’KM3HH YeI0BeKa U 00IIecTBa.

B nporpamme u yyeGHUKAX 10 XUMHUH PeaJNM30BaHbI IPUOPUTETHLIE UIEH:

® °yManuzayus COACPKaHMS, BBIPAKEHHAs YBAKUTEIBbHBIM OTHOIIEHHEM K O0ydYaroIiemycs
KaK YHUKQJIBHOW pacTyIlell JIMYHOCTH, CO3/IaHUE YCIIOBHH IS €ro OOydeHUs, pa3BUTHUS H
camopealu3aluu;

® Ougpgepenyuayus y4eOHOTO Marepuana, oOecleuyeHHass YPOBHEBBIM IOCTPOCHHUEM
Y4eOHUKOB U 3aJJaHUH Pa3TMIHON CTEIICHU CIIOKHOCTH;

® ¢ynoamenmanuzayus u Memooonocuzayusi COIACPKaHUS TpeaMeTa KakK MPUOPUTETA
(GbyHlaMEHTAIbHBIX WUJACH, MOHATUHN, TEOpUH, 3aKOHOB, TEOPETUYECKUX CHCTEM 3HAHUH,
0000MIEHHBIX YMEHUN U YHHUBEPCAIbHBIX METOOB [TO3HAHUS;

® npobreMHOCMb U3YYeHUs, pazsumus u 0000uenus yuebHo2o Mamepuanda: BKIIOYEHHE
pa3HBIX MPOOJEM B COJCpKAHUE BCEX KYypCOB XHUMHUHU, 00OOIIEHWE W CHCTEMaTH3aIlus
3HaHUH, BIIeTIEHHE 0000IIAIOIINX TEM B KOHIIE KypCOB XUMUU U JIP.;

L4 qbopmupogaHue XUMUYECKUX NOHAMUL U UX meopemu4ecKkux cucmem, pealn3dalusd HX
OBPUCTHUUCCKUX q)YHKHI/Iﬁ B aKTHMBHOI ACATCIIBHOCTH 06yqa}0mnxc;1;

®  GHYMPUNPEOMEMHAs U MeHCNPeOMemHas unmezpayusi Ha OCHOBE OOIIUX IIeJIei, 3aKOHOB,
TEOpUH, IOHATUH, CIIOCOOOB PELIEHHS] UHTETPAaTUBHBIX TPOOIIEM;



® DJKocosocuzayusl Kypca xumuu MoCpCICTBOM 3KO0JIOI0-BajICOJIOrHICCKOM HaITpaBJICHHOCTHU
COACPIKaHUA Ha OCHOBC IIpUHIMNIIA IIPECCMCTBCHHOCTH, O606H.[€HI/I$[ 3HaHHI>i;

®  NpaKmuuecKkas HanpasieHHoCmsv cooepicanus (TEXHOJIOTUYECKUN U APYroil MpUKIaIHON
Marepural Kypca, CBCACHHA O IPUMCHCHHUUN BCHICCTB, PACKPBITHC 3HAYCHUA XUMUH B )KU3HU
YeJIOBEKa U JIp.);

®  PA3HOCMOPOHHee paszeumue U socnumarue 06yua}0u;uxc;1 cpeacTtBaMu U BO3MOKHOCTAMU
yqeGHoro npeamMcCcTa «XI/IMI/IH));

® co30aHue npeonocvlIOK O pa3eumus JTUYHOCTH YYCHHKA, €ro MHTepeca K XUMHH U
COOCTBEHHOM AEATEIBHOCTH KaK YCJIOBHE CO3HATEIILHOTO OBJIAJCHUS TPEAMETOM.

Huterpanus copep:kanusi Kypca (BHYTPUIIpEIMETHAss M MEXKIIPEIMETHAs ), peIICHHE
HHTCIPaTUBHBIX HpO6JI€M HMCIOT MECTO B COACPIKAHNU BCCX TEM KYPCOB XHUMUMU. Me)KHpeIlMeTHYIO
MHTErpalldio XMMHUHU IEIeCO00pa3HO OCYINECTBIATh Ha OCHOBE OOMHMX Iieled, mael, mpoliem,
MOHATHIA C MOMOIIBI0 MEXIPEIMETHBIX CBSI3eH ¢ mpeaMeTamu Ouosiorus, (pu3MKa, MaTeMarTuKa,
reorpadusi.

HazBanue yue6HOTO TpeboBaHust K YPOBHIO MOATOTOBKH O0YYaOUINXCS JJIs YCIIELIHOTO
peaMera OCBOCHHMs y4E€OHOTI0 IpeiMeTa
Oxpy>karoumii Mup PacTBoprMOCTH M HEpPacTBOPUMOCTh  BEIIECTB:  pa3iuyarh

pPacTBOPUMBIC U HEPACTBOPHUMBIC BEILIECTBA.

Maremaruka 1-4 xiacc AJIFOpI/ITMI)I YCTHOI'O W INHUCbMCHHOI'O BBIYMUCIICHUS, HOHATUSA HOOJIA
quclia, KJIacChl W pa3psabl; paborath C TaOnHMIIaMH, CXEMaMH,
rpaduKaMy U guarpaMMaMH.

buosnorus BemecTBa KMBBIX  KIIETOK: JKUpPBI, OCIKH, yIIeBOABL. Poib
OPraHMYECKUX ¥ HEOPraHWYECKMX BEIIECTB B OHOJIOTHYECKHX
nporeccax ((pOTOCHHTE3, IbIXaHUE U JIp.)

dusuka BemectBo M Teno; arperatHble COCTOSIHUSI BELIECTB; (PU3HUECKUE
SBJICHUS; aTOM U MOJIEKYJa; CTPOEHUE BELIECTB; CTPOCHHUE aroMa U
aTOMHOTO s/1pa.

Maremaruka 5-7 kinacc | OObIKHOBEHHAss W JeCATHYHAs JpoOb, TIpaBWiIa JICUCTBUSA C
OOBIKHOBEHHBIMU APOOSMHU, TPABUIO YMHOXKEHUS U JIeJICHHUS Ha
paspsAAHYIO €AMHHUILY; OKPYTJICHUE YMCEIT; CBOMCTBA IPOIOPIUH.

B mporpamme yaeneHo ocoboe BHUMAHUE MemoOdono2uu Xumuyeckoco nosHanus. Ha
MPOTSHKEHUH BCErO Kypca PacKpBITHI METOJbI MCCIEIOBAaHUS BEIIECTB, CIOCOOBI NEHCTBUI MO MX
MPUMEHEHHIO. 3aJjaHusl METOJOJIOTHYECKOr0 XapakTepa BKJIIOYEHBl B TEKCThl YYeOHHUKOB U B
CHCTEMY CaMOCTOSTEIIEHOW paboThl 00yJarOIIMXCsl.

BKOHOI‘I/ISaHI/IH — TI'CHCpAJIbHAd JIMHUA, HIpOoXoJdlias dYCpe3 BCE COACPIKAHUC yqe6Hor0
npeamMceTa «XHUMUA. BOHpOCH 9KOJIOTHYCCKOI'0 HaIpaBJICHUA H3YYAKOTCA BO BCCX TEMAX KypcCa




XUMHH, PACKpbIBasi OCHOBHBIE MPOOIEMBI SKOJIOTUH, CBSI3aHHBIE C XMMHEH, TyTH UX PELICHUS, POJIb
B 3TOM IMpOIIECCE XMMHUYECKOW HAyKM M MPOU3BOJACTBA. B Marepman 8§ knacca BKIHOYEHBI
OTJENbHBIE IeNIECO00pa3HbIe SKOIOTUYECKHE CBeIeHUs. B 9 Kiacce ri1aBHBIN aceKT 3KOJIOTH3aluU
Kypca — BKIIOYEHME B COJEP)KAHME Marepuajga O KpPyroBOpPOTax 3JJIEMEHTOB B IIPUPOJE H
HKOJIOTUYECKUX BOIPOCOB HM3y4aeMbIX TEXHOJOTHH Mpou3BoACTB. OOydaromuecs mproOpeTaroT
HOBBII ACHEKT 3HAHWI U YMEHUH, & TAKKE HEHHOCTHBIX OTHOLIEHUI K TPUPOJIE U 3J0POBBIO.

[IpakTrueckas HaNMpaBIEHHOCTh Kypca XUMHH — OJIHA M3 BOXKHEUIIMX JIMHUNU Pa3BUTUSA €O
coJiepKaHus U Ipolecca 00y4yeHus, onpeaessemMasi TECHOM CBA3bI0 HAYKH M TEXHOJIOTUU C )KU3HBIO
KakK TJIaBHBIM MX Ha3HAYeHUEM. 3ajjaya XUMUHU — MOJyUYE€HUE BEIIECTB U MAaTEPUAJIOB C 3aJaHHBIMHU
CBOMCTBaMHM, YJOBIIETBOPSIOIIUX MHTEHCUBHO pacTyiiue norpedHoctu obmectBa. OHA oTpakaer
MPAKTUYECKYI0 HAIMPaBICHHOCTh W BBIIEISET B3aUMOCBSI3aHHBIE OOBEKTHl XUMHH, TaKHE Kak
BEIIECTBO, XMMHUYECKas pEakius, XUMHUYECKas TEXHONOrus. [lpakmuueckas HanpasileHHOCMb
MIPOHU3BIBAET BECh MPEIMET.

Humeepayus, sxonozuzayusi u npakmuyeckdas HanpagieHHocms — (HaKTOpbl Ppa3BUTUA
colyma, oo1ue e COBPEMEHHOr0 00pa3oBaHusl.

HJ'IH CO3HATCIILHOTO OCBOCHUSA IMpeAMETa B KypC XHUMHUH BKIIKOUCHBI 00s13aTeNbHbIE
KOMIIOHCHTBI COACPIKaHU COBPEMCHHOI'O XUMHUYCCKOI'O O6paSOBaHI/I$IZ

1) xumuueckue 3nanus (TEOPETHUUECKUE, METOJOJIOIMUECKUE, MPHUKIATHBIC, OINMCATEIbHbIE —
A3BbIK HAYKH, aKCUOJIOTUYECKUE, UCTOPUUYECKHUE U JIP.);

2) paznuunsie ymenus, Hasviku (00IIeyYeOHbIC U CIEIU(PUUECKHIE 10 XUMUN);
3) yennocmuvie omrowenus (K XAMHAH, KU3HH, IPUPOJIE, OOPa30BAHUIO U T.1I.);

4) onvlm npoOyKMuUGHOU OesimelbHOCmuY PA3HOTO XapakTepa, O0CCICUMBAIOIINN pPa3BUTHE
MOTHBOB, WHTEJUIEKTa, CIOCOOHOCTEH K camMOpeallu3allid W JIPYTHX CBOWCTB JIMYHOCTH
YUYCHHKA,

5) KJro4eenvle uy’{€6H0-XUMull€CKM€ KomnemeHyuu.

B kauecTBe EHHOCTHBIX OPHEHTHPOB XMMHYECKOro 00pa30BaHMA BBICTYNAIOT OOBEKTHI,
U3ydaeMble B Kypce XUMHH, K KOTOPBIM y 0Oydarouuxcsi GopMHUpYeTCsl LIEHHOCTHOE OTHOILEHHE.
[Tpu 5TOM BEIyHIYIO PO UTPAIOT IMO3HABATEIBHBIE IIEHHOCTH, TaK KaK JAHHBIN Y4eOHBIN peaMeT
BXOAUT B IPYIIly IIPEIMETOB IO3HABATEIBHOIO LMKJIA, TJIABHAs LIEJIb KOTOPOTO 3aKJIIOYaeTCs B
V3y4YEHUU MIPUPOJBI.

OCHOBY no3masamenvHvlX YeHHOCMel COCTABISIOT HAyYHbIE 3HAHUS, HAayuyHbIE METObI
MO3HAHUS, a IICHHOCTHBIE OPUEHTAINH, (POPMUPYEMBIE Y YUAIIUXCS B MPOIECCE N3YUYCHUSI XUMHUH,
MIPOSIBIISIOTCS:

¢ B IIPpU3HAHUHU NEHHOCTHU HAYYHOI'O 3HAHUA, €TO HpaKTHqCCKOﬁ 3HAYUMOCTH, DOCTOBCPHOCTH;,
® [ICHHOCTH XMMHUYECKHX METOJ0B HMCCJICA0BAaHHUS )KUBOU U HEKUBOM IIpUpOAbI;

¢ JIOHMMAHHUA CIOXHOCTU U IMPOTHBOPCUYMBOCTU CaMOI'0 IpoHeccca IMOo3HaHuA KaK HU3BCHHOI'O
CTPCMIJICHUS K Hctune.



B kauectBe 00BEKTOB yerHocmel mpyoa u Ovlma BBHICTYNAIOT TBOpUYECKasl CO3UJaTeNbHas
NeSITeNIbHOCTD, 3/I0POBBIM 00pa3 KU3HU, & YEHHOCMHblEe OPUESHMAYUU COOEPHCAHUS KYPCA XUMUU
MOTYT paccMaTpuBaThbcs Kak (hopMupoBaHue:

¢  YBAXUTCIBbHOI'O OTHOLICHUS K TBOp‘-ICCKOfI CO3I/I[[aTeJII)HOI\/JI JACATCIIBHOCTH,
® [IOHUMAaHUuA HCO6XOI[I/IMOCTI/I 340pOBOIo 06pa3a KHU3HU,

e 1OTPeOHOCTH B 0€3YCIOBHOM BBIMIOJHEHUU MPABUII O€30MIACHOTO MCIIOIb30BaHUS BEIIECTB B
IIOBCEAHEBHOM JKU3HH;

® CO3HATEIHHOTrO BBhIOOpa Oynyiiel mpodeccnoHanbHOM 1eATeTbHOCTH.

Kypc xumuun o6namaer peaqbHBIMUA BO3MOYKHOCTSIMH JIJIs1 ()OPMHUPOBAHUST KOMMYHUKATHBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTABIIAIOT INpolLecC OOIIEHUs, IPaMOTHAs peyb, a LIEHHOCTHBIE
OpPHMEHTAIMM HAlpaBJIeHbl HA (POPMHUPOBAHUE Y YUALIUXCS:

¢ HAaBBIKOB IIPABUJIBHOI'O UCIIO0JIb30BAHUA XUMHYECKON TCPMHUHOJIOTMHU 1 CUMBOJIUKU;
L4 HOTp€6HOCTI/I BCCTHU AHUAJIOT, BBICIIYIIMBATH MHCHHEC ONIIOHCHTA, Y4aCTBOBATH B JUCKYCCHUH,

® CII0OCOOHOCTH OTKPBITO BBIPAXKATD U APTYMCHTUPOBAHHO OTCTANBATH CBOIO TOYKY 3pPCHU.



MecTo Kypca XuMHHU B Y4eOHOM IJIAHE

Ocobennoctu COACPIKAHUA KypCa XUMUU SABJIAIOTCA rJIaBHOM HpH‘lHHOﬁ TOro, 410 B y‘le6HOM
IUIaHE JSTOT MNIPEAMET MNOABIACTCA IMOCICAHHM B psAAy C€CTCCTBCHHO-HAYYHBIX IIPEAMCTOB,
IMOCKOJIBKY UIA €r0 OCBOCHUA HIKOJIbBHUKHU DOJIKHBI O6J'I8.,I[aTI> HEC TOJIBKO OHpe,I[eJ'IéHHLIM 3a11aCoM
NpeaABAPUTCIIbHBIX CCTCCTBCHHO-HAYUYHBIX 3HaHI/II71, HO MW O0CTATOYHO XOpPOHIO pPa3BUTBIM
a6CTpaKTHI)IM MBIINIJICHUEM.

B coorBerctBum ¢ YueOnpiM mianHoM MBOY mumes Ne 81 Ha peanusanuio pabodeit
IPOTPaMMBI 110 TIpeAMETy «XHuMus» B 8-9 Kiraccax OCHOBHOTO 001Iero oopazoBanus orsesneHo 140
9acoB, KOTOPBIC PACIPEACIICHBI CIICAYIOIIMM 00pa3oM:

I'oma oOyuennst | KonmuecTBo gacoB B Konunuectso Bcero gacos 3a
HENEIIO y4eOHBIX HE/IeTh Y4eOHBII TOJT
8 kJacc 2 36 72
9 knacc 2 34 68
140 4acoB 3a Kypc




Ili1anupyembie npeaMeTHbIE Pe3yJIbTAThHI 0CBOCHUS MPeaAMeTa « XUMUD)
BbInyCKHUK HAYYUTCS:
] xapaKTepu30BaTh OCHOBHBIC METO/IbI TIO3HAHUS: HAOIIOIEHUE, U3MEPEHHE, IKCTIEPUMEHT;

|| OTMCHIBaTh CBOWCTBA TBEPABIX, JKUJKHX, Ta3000pa3HbBIX BEIIECTB, BBIACIS HX
CYIIIECTBEHHBIE MTPU3HAKY;

0 PaCKpbIBATH CMBICJI OCHOBHBIX XHMHUYCCKHX MMOHSITHH «aToM», «MOJICKYJIa»,
«XUMMYECKUMN QJICMCHT», «IIPOCTOC BCHICCTBO)», «CJIIOXKHOC BCIICCTBO), «BAJICHTHOCTL»,
«XUMHYCCKaA pCaKuus», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH,

] pacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHHsS MAacChl BEILIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

] pa3nu4aTh XUMHUYECKUE U (PU3NYECKUE SIBIICHUS;

] Ha3bIBaTh XMUMUYECKHUE DJIEMEHTHI,

] ompeneNsiTh COCTaB BEIIECTB MO UX GopMyIiaMm;

] onpeneNsITh BAJIGHTHOCTh aTOMA DJIEMEHTA B COSIMHEHUSIX;

] ompeeNsITh TUIl XUMUYECKUX PEaKIIUii;

] Ha3bIBATh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKITUI;

" BBISIBJIATH IMPU3HAKH, CBUICTEIBCTBYIOIIWE O NMPOTEKAHUM XUMHYECKOW PEAKLIUH IPH
BBIITOJIHCHUU XUMUYECKOIO OIIBITA;

] cocTaBiATh (POPMYJIbI OMHAPHBIX COETUHEHUM;

(] coCcTaBIATh YpaBHEHUSI XUMUYECKIX PEAKIIHIA;

] cobmo1aTh mpaBuiia 6e30nacHoi paboThI IPU MPOBEAEHUH OIBITOB;

'] mos1b30BaThCs J1aOOPAaTOPHBIM 00OPYIOBAHUEM U TTOCYIOM;

| BBIYMCIIATH OTHOCUTEIHHYIO MOJICKYIISIPHYIO H MOJISIPHYIO MacChl BEIIECTB;

|| BBIYMCIIATH MAaCCOBYIO JOJTI0 XUMHUYECKOTO dJIEMEHTa 0 (hopMyIie CoeTnHEHHS;

[ BBIUMCHIATD KOJIMYECTBO, 0OBEM WJIM MAacCy BEIeCTBAa MO KOJUYECTBY, 00bEMY, Macce
pEareHTOB WM NPOAYKTOB PEAKIINH;

|| xapakTepu30BaTh (PU3NUYECKHE U XUMUUYECKHE CBOIMCTBA MPOCTHIX BEIIECTB: KUCIOPOaa U
BOJIOPO/IA;

"] mosty4atb, coOUpaTh KUCIOPO U BOJAOPOI;
|| pacrio3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJAOPO/;

|| pacKpbIBaTh CMBICI 3aKOHA ABOTajpo;



] pacKpBIBaTh CMBICIT MOHSATUH «TETIOBOM 3 (PEKT peakium», «MOJISIPHBIA 00BEMY;

] xapakTepu30BaTh (PU3NYECKUE U XUMUUYECKUE CBOMCTBA BOBI;

] pacKpBIBaTh CMBICII MTOHSTHUS «PACTBOPY;

] BBIYMCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

] IPUTOTOBJIATH PACTBOPHI C OMPEICTICHHOW MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;
] Ha3bIBaTh COCTMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECCTB;

|| xapakTepu3oBaTh  (pU3MYECKUE M  XMMHUYECKHE CBOMCTBA OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX BELIECTB: OKCUI0B, KUCIOT, OCHOBAHUM, COJIEH;

] onpeAeaTh NPUHAAJICKHOCTD BEIIECTB K OIPEACIICHHOMY KIIAcCy COCAMHEHUN;
] cocTaBiATh (POPMYJIBI HEOPTAHUYECKUX COETMHEHUN N3YUEHHBIX KJIACCOB;

Il IIPOBOAUTL OIIBIThI, ITOATBCPKAAIOIIUC XHUMHUUYCCKHC CBOMCTBA HN3Y4YCHHBIX KJIACCOB
HCOPraHNYCCKUX BCIUICCTB,

0 pacrio3HaBaTh ONBITHBIM IIYTEM PACTBOPLI KUCIIOT H menoqeﬁ M0 M3BMCHCHUIO OKpPACKH
HHAUKATOpPA,

] XapaKTepu30BaTh B3aUMOCBSI3b MEXy KJIACCAMH HEOPIaHUYECKUX COCTUHEHMIA;
"] packpbiBath cmblci [leprnoanueckoro 3akona /I.1. Menneneesa;

1 00BACHATh (U3MUECKH CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHUMHUYECKOTO
AJIEMEHTa, HOMEPOB TPYIIIBI U Tiepuoja B nepuoanydeckoit cucreme J.M. Menneneena;

"] OOBSICHATD 3aKOHOMCPHOCTH H3MCHCHHUA CTPOCHHUA aTOMOB, CBOMCTB DJJIEMEHTOB B
npeaciax MaJbIX IMEPUOA0B U I''TABHBIX ITOATPYIIIL;

|| XxapaKkTepu30BaTh XUMHUYECKHE 3JIEMEHTHI (0T BOAOpPOAA 1O KalbI[Msl) HAa OCHOBE HX
MoJIOKeHUs B mepuoandeckoit cucteme JI.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX
aTOMOB;

] COCTaBIIATh CXEMBI CTPOCHHUS aTOMOB NEPBBIX 20 3JIEMEHTOB MEPHOINYECKON CHCTEMBI
JI.1. Menpneneena;

0 PACKpbIBATH CMBICJI MOHATHI: «XUMHYECKas CBA3b», «AJICKTPOOTPULATCIIBHOCTDLY»,

|| XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAJUIMUECKON
pELIETKY;

Il OIIPpCACIIATb B XUMHYECKOU CBS3HU B HCOPTaHNYCCKUX COCOANHCHUAX

I n300pakaTh CXEMbl CTPOEHHUS MOJIEKYJ BEIIECTB, OOPAa30BaHHBIX pPa3HbIMH BUIAMU
XUMUYECKUX CBS3EH;



0 PaCKpbIBATH CMBICJI MMOHSITHH «HUOH», «KaTHOHY, «aHHOHY, «BJICKTPOJHUTHI»,
KHEIJICKTPOJIUTBI», CQICKTPOJIMTHUYCCKAdA  Aucconuanusa», «OKHUCIUTCIb», «CTCIICHb
OKHCJIICHUA» «BOCCTAHOBUTCIIb», KOKHCIICHHUC), KBOCCTAHOBJICHHC)

| onpenensTh CTETeHb OKUCIECHUS aTOMa 3JIEMEHTA B COEAMHEHHH;
| pacKpBIBATh CMBIC] TEOPHUH IEKTPOIUTHUECKON JUCCOLUALINN;
] COCTaBIIATh YPAaBHEHUS IEKTPOJIUTUYECKON TUCCONUALMU KUCIIOT, IEI04EH, CONeH;

1 00BACHATH CYITHOCTH MpOIecca AICKTPOIUTHICCKON AUCCOIMAIMNA U PEAKIIMA HOHHOTO
oOMeHa;

[] cOCTaBIIATh MOJIHBIE U COKpAaIlllCHHBIC NOHHBIC YPAaBHCHUA PCAKIINU O6M€Ha;

0 OIIPpCACIIATE BO3MOKXHOCTD ITPOTCKAHUA peaKuHﬁ HMOHHOI'O 06MeHa;

0 IIPOBOAUTDL PCAKIIMU, ITIOATBCPIKIAAOITHC KaueCTBEHHBIM COCTaB Pa3JINYHbIX BCHICCTB,

0 OIIpCACIIATh OKUCIUTCIIb 1 BOCCTAaHOBUTCIIb,

[l cOCTaBIIsATh YpaBHCHUA OKUCIINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

[l Ha3BIBATH (b&KTOpBI, BJIMAIOIIKUC HA CKOPOCTDH XUMHYECKOU PCAKINH;

0 KJIaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHUC PCAKINH I10 PA3JIMYHBIM IIPHU3HAKAM,

0 XapaKTCpHU30BaATh B3aAUMOCBA3b MCIKAY COCTaAaBOM, CTPOCHUCM U CBOMCTBAMH HCMCTAJIJIOB,

0 IIPOBOAUTL OIIBITBI IIO IIOJYYCHHUIO, CO6I/IpaHI/IIO H H3YYCHHIO XHUMHUUYCCKHX CBOMCTB
I‘a?>006pa?>HBIX BCIICCTB: YIJICKHUCJIOI'O rra3a, aMMHaKa,

0 pacrio3HaBaThb OIBITHBIM ITYTEM F8,3006p3.3HBIG BEIICCTBA: erICKHCJIBIﬁ ra3d 1 aMMHaK;,
0 XapaKTCPpHU30BaATh B3aAUMOCBA3b MCIKAY COCTaAaBOM, CTPOCHUCM U CBOMCTBaAMH MCTAJJIOB,

[l Ha3BIBATH OpPraHu4dcCKHUC BCHICCTBA II0 HX (bOpMYJIeZ MCTaH, 5TaH, J3THJICH, MCTAHOJ,
9TaHOJI, TJTIMOCPUH, YKCYCHasA KHCJIO0TAa, aMUHOYKCYCHas KHCJI0Ta, CTCApHUHOBAA KHUCJIOTA,
OJICMHOBAs KHCJIO0TAa, I''TFOKO34a,

[] OolcHMBATh BIIMSHUEC XHMHYECCKOTO 3arpsA3HCHUSA OKPY)I(aIOHIGfI Cp€absl Ha OpraHu3M
YCJIIOBCKA,

|/ rpaMOTHO 00paIaThCs C BEMIECTBAMH B TTIOBCETHEBHOM JKU3HU;

0 OIIPCACIIATH BO3MOXHOCTb IIPOTCKAaHUA peaKuHﬁ HCKOTOPLIX HpeHCTaBHTeHeﬁ
OpraHN4YCCKHUX BCIICCTB C KUCIOPOJAOM, BOAOPOAOM, MCETalllaMHM, OCHOBAaHHAMU,
raJorcHaMu.

BblnyCKHllK nojtyuum 603MOXNCHOCHb HAYUUMbCA:

0 BBEIABHTIATHD o npoBepsITh
S9KcHnepHMeHTAaJdbHO TIHODOTG®E€3bh O XHMHUYECKHZX
CBOHCTBRAax BemMe CcCTB HA4a OCHOBE HX COCTa®Ba



H cC TpOoeHHA, H X cmocoOHOCTH BCTYHIoHAaTa»ah B
XHMHUYE€CKHE D e arxngvba, o XapaKrTepe H
npoAgAyYKT adsx D as3.Jl HY9YHBbIX XHMHYE€CKHX

%)

p e akxiHgHs;

lxapaxKxrepwuH33o0Barhm BeH e C TRB a o cocrTanBy,
C TpOE€HHI H CBOHCTRBAM, ycrawHaBJAHBATDAD
OpHYHHHO-CJE JCTZB€eHHEIE C BSA3H MeXaYy
A aHHBMH XapaKTepHCTHKAMH BelNle C T HB a,

[JcocTaBJAATEHb MOJEeKYJAp HDBI e H I 0J HBEB e
HOHHDbB € YypaBHEHHA NO COKPpaAaAaIN e HHBM HOHHDBM
Y baBH®EHHAM;

[Jopor Ho 3 Hp OB a T b cmocoOHOCTHGbO BemecTRBa
IpoABJATHb OKHCJAHT €J b HBI € HJH
BOCCTAHOBHTE€EJDb HBE CBOHCTEBa c yageromm

creneHeHdH OKHCJIJEHHAI 3JeMEeHTORB, BXOJAINHX
B er o CcocCcTaa=a,;

[JcocTaBJAATH Vv paBHEHHAHA peaxinHH,
COOTBEeTCTRBYROIHX nocJaejgoBarTeJdgbHOCTH
npeBpamne HHH HeopraHHUYeCKHZX BemecTB

pas3JaJgH4YHBX KJAdAaccoBRB,;,

/[JBBIAJBHT a T b H IpoOBepATEH
SKcnepHMe HTAaJ b HO I HII O T e 3 Bl 9]
pe3yJbTartax BO3J€HCTBHSIA pasJgHYHBX
®axKTopOoRB H a H3MeHeHHEe CKOpDOCTH

XHMHUY e CKOH peakxingHaH,;

[ HcmoToOoJadb30BAaTh OpPpPHOOpEeTEeHHBE 3HAHHA JJ7
9KOJOTrIHUYeCKH rpamMmoTHOTO II0OBeJjJeHHSHd B
OKpYyxXxawimeH cpejges;

[JHCcHOTOJbL 3 0BAaTHh npHOOpEeTeHHEBle K JK Y € B KBl €
KoMOeT e HNHH HOpPpH BHIODOJHEHHH HOpPpOEeKTOB H
yueobOHO-HCCIeJO0OBAaTeJdb CKHX 3 angadu I o
H3YVY4Y€eHHIKOW CBOHCTB, CcOHOCO0O0OOB HOJYyYeHHSI H
pacmoHmo3HAaBAaHHA Belle C TRHBs

/7o 6B e KTHBHDO Ol e HHBAT®h HH®OpMaAa N HI o
Beme cTBAa4aX H XHMHYECKHX Oporngececaixs,;

[ K pHTHY€e CKH OTHOCHTHCHA K IICEeBIJOHAYUYHOIH
HHOOpMAaAaNHH, HEeJOoOOpoOCoOBeCTHOH peKJgaMe B
cpegcTBAax MaccoOBOH HHQOOpDpMAIHHS



[Joco3HAa4aBAaTh 3 HAa 9eHHE TeopeTrTHYe CKHZX
3 HAa HHOH o XHMHH T J T oIpa~KkTHYEe CKOH
qJesaTeJdJgbHOCTH 9Y4eJ0BEKa,;

[/ co3xqgaBarhb MOq e JH H C X € MBI A Jd A p emre HH A

Ve OHB X u T03HA4BATE€EJJdDb HB X zaznzadus
T OHHMAT b He o0O0OXOo0OAHMOCTbh coOadKg e HHA
npejgnegcaaHdH HH, npeguagaraeMmMBbBlX B UHCMPYKYUAX — NO

UCNONIL30BAHUIO JIEKAPCMNE, CPeOCmE DbIMOBOU XUMUU U OP.

I[lnanupyemblie npeaMeTHbIE Pe3yJabTAaThl 0CBOCHUS NMpeaMeTa « XUMHM D)
8 kiace
BocbMHUKIIACCHUK HAYYUTCS:
] XxapaKTepr30BaTh OCHOBHBIC METOJIbI TTIO3HAHMS: HAOIOJCHUE, H3MEPECHHE, SKCIIEPUMEHT;

'] OTMCHIBaTh CBOWCTBA TBEPABIX, JKUJKHX, Ta3000pa3HbBIX BEIIECTB, BBIACIS HX
CYLIECTBEHHBIE MPU3HAKU;

Il PaCKpbIBATH CMBICJI OCHOBHBIX XHUMHYCCKHUX MMOHATHH «aToM», «MOIJICKYJIa»,
«XAMHYCCKUI 9JICMCHT», «IIPOCTOC BCHICCTBO», «CJIOXHOC BCUICCTBO», «BAJICHTHOCTLY,
«XUMHYCCKaA pCaKuus», UCIIOJb3YysS 3HAKOBYIO CUCTEMY XUMUH,

|| pacKpbIBaTh CMBICTT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHH;

0 pasiinyaTb XUMHUYCCKUC U (1)I/IBI/ITIGCKI/IG SIBJICHHUA,
(] Ha3BIBATh XUMHUYECCKHUEC DJICMCHTHI,

|| onpenensTh COCTaB BELIECTB MO UX (GOopMyIIaMm;



Il OIIpCACIIATh BAJICHTHOCTL aTOMa 3JICMCHTA B COCANHCHUAX
Il OIIPpCACIIATh TUII XUMHWYCCKUX peaKuHﬁ;
[l Ha3BIBATH IIpU3HaKU U YCIIOBUA IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

" BBISIBJIATH INMPU3HAKH, CBUICTEIBCTBYIOIIWE O MPOTEKAHUM XUMHYECKOW PEAKLIUH IPH
BBIITOJIHCHUU XUMUYECKOIO OIIBITA;

"] cocTaBnATh GOpMYJIbI OMHAPHBIX COCTUHECHUIA;

] coCcTaBIATh ypaBHEHUSI XUMUYECKIX PEAKIIHIA;

| cobmoaTe npaBuiia 6e30nacHoi paboThI IPU MPOBEAEHUH OIBITOB;

'] mos1b30BaThCs J1aOOPATOPHBIM 00OPYIOBAHUEM U TTOCYIOM;

| BBIYUCIIATD OTHOCUTE/IbHYIO MOIEKYIAPHYIO U MONAPHYIO MacChl BELLECTB;

] BBIYMCIIATH MAaCCOBYIO JOJII0 XUMHUYECKOT'0 3JIEMEHTa 0 (hopMyIie CoeTMHEHMS;
| BBIYMCIIATH KOJIMYECTBO, 00BEM MIJIH MAcCy BEIIECTBA MO KOJIMUYECTRY,

00beMY, Macce peareHTOB WU MPOIYKTOB PEaKIIIH;

[l xapakTepru30BaTh GUINIECKHE U XUMUIECKIE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOpOJa U BOAOPOa;

" mosmy4aTh, cOOMpaTh KUCIOPO U BOAOPOL;

] pacrio3HaBaTh OMBITHRIM ITyTEM T'a3000pa3HbIe BEUIECTBA: KHCIOPO/I, BOJOPO/;

] pacKpBIBaTh CMBICT 3aKOHA ABOTAJPO;

[ pacKpBIBaTh CMBICT MIOHSATHH «TETIOBON 2P PEKT peakiium, «KMOISIPHBIA 00BEM»;
[ xapakTepru30BaTh GUINIECKUE U XUMUIECKIE CBONCTBA BOJIBI;

[l pacKpBIBaTh CMBICT TIOHSTHUS «PAaCcTBOPY;

|| BBIYMCIIATH MAaCCOBYIO JOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

|| MPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEH PaCTBOPEHHOTO BEILIECTBA;
| Ha3bIBaTh COCTMHEHMS H3YYCHHBIX KJIACCOB HEOPTAaHNYECKHUX BEIICCTB;

] xapakTepu3oBaTh (Hu3WUYecKHWe MW XHUMHYCCKHE CBOIMCTBa OCHOBHBIX  KJIACcCOB
HEOPraHWYECKHX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

Il OIIpCACIIATh MPUHAIJICKHOCTb BCIICCTB K OIIPCACICHHOMY KIIACCY CoeHHHeHHﬁ;
[l COCTaBIISATh (bOpMy.]'IBI HCOPTraHNYCCKUX COCJIMHCHU I HN3YUYCHHBIX KJIACCOB,

0 MNPOBOAUTL OIIBITHI, IMMOATBCPKAAIOIINC XWUMHYCCKHC CBOMCTBaA HN3YYCHHBIX KJIACCOB
HCOPraHNYCCKUX BCIICCTB,



0 pacrio3HaBaTh ONBITHBIM IIYTEM PACTBOPLI KUCIIOT H menoqeﬁ M0 M3MCHCHUIO OKpPACKHU
HHAUKATOpPA,

|| XapaKTepu30BaTh B3aUMOCBS3b MEK/Y KJIaCCAMU HEOPTaHUUYECKUX COEAMHEHMIA;
"] packpbiBath cmblci [leproanueckoro 3akona [I.11. Menneneesa;

1 OOBSCHATh (PU3UUYECKHI CMBICII aTOMHOIO (TIOPSIAKOBOIO) HOMEpa XHUMHYECKOIO
AJIEMEHTA, HOMEPOB IPYIIIBI U ITeproja B nepuoandeckoit cucreme J1.1. Menaeneesa;

"] OOBSICHATH 3aKOHOMCPHOCTH H3MCHCHHSA CTPOCHUA aTOMOB, CBOMCTB DJJIECMCHTOB B
npeaciax MaJbIX IMEPUOA0B U I''TABHBIX ITOATPYIIIL;

|| XxapakTepu30BaTh XUMHUYECKHE JJIEMEHTHI (OT BOAOpOAA 1O KallbI[Msl) HAa OCHOBE HX
MoJIOKeHUs B mepuoandeckoit cucteme JI.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX
aTOMOB;

] COCTaBIIATh CXEMBI CTPOCHHUS aTOMOB NEPBBIX 20 3JIEMEHTOB MEPHOIUYECKON CHCTEMBI
JI.1. Menpneneena;

0 PACKpbIBATH CMBICJI MOHATHN: «XUMHYECKas CBA3b», «AJICKTPOOTPULATCIIBHOCTDLY»,

|| XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELECTB OT THIA KPUCTAJUIMUECKON
PELICTKY;

0 OMpeacIATbL BUA XUMHUYECKOM CBS3H B HCOPraHNYCCKUX COCANHCHUAX,

0 I/1306pa)KaTB CXCMbI CTPOCHHA MOJICKYJ BCHICCTB, 06p330BaHHBIX Pa3sHbIMU BHIAMH
XUMHNYCCKUX CBHSGﬁ;

0 PaCKpbIBATH CMBICI  TIOHSATHUM «HMOH», «CTCIICHDb OKHUCICHUAY, «OKHCIIMTCIIb),
«BOCCTAaHOBHUTCJIb», KOKHUCIICHUC), «BOCCTAHOBJIICHUC),

Il OIIPpCACIIAThL CTCIICHD OKMCJICHUSA aTOMa 3JICMCHTA B COCANMHCHUU
Il OIIPCACIIATh OKUCIUTCIIb 1 BOCCTAaHOBUTCIIb,

[l cOCTaBIISAITh YpaBHCHUA OKUCIINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

O OICHUBATL BJIIMAHHUC XHMHNYCCKOI'0 3arpsa3HCHUSA OKpY)KaIOIHGﬁ Cpc€anl Ha OpraHu3sM
YCJIOBCKA,

] rpaMOTHO 00palaThCs C BEMIECTBAMH B IIOBCETHEBHOM KU3HU.

Bocomuknaccnuk noJiydium 603MONCHOCHIb HAYUUMBCA:

| BRI Z BH T a4 Th H IpoBepsAaATHEhH
9 KcnHepHMEeHTAaJdbHO TIHIIOTE€E3h 0 XHMHYECKHX
CBOHCTBA4X BelMecTB HA4 OCHOBE€e HX COCTAaRBa
H CTpOe€eHHHI, HX cHmnocobOHOCTH BCTYmarTbhb B
XHMHUYECKHSEe peaxingH, 0 xXapakxrTepe H
IpoAYKTAasx pa3J HYHBX XHMHY e CKHX
peakxingHaHg;



*  Xapakmepuzoeams  eewjecmea - No  COCMABY, CMpOeHuro U CBOUCMBAM,
yvecraHaBJAHBATDb HpHYHHHO-CJdEeJCTRBEeHHBEBEe
C BA3H Mexkgy A a4 HHB MH XapaK~KTepHCTHK AadMH
BemecrTRBa:

[l cocTaBJAATEH VvV paBH®E@HHA peaxmnHH,
COOTBEeTCTRBYROIHX nocJaejgoBarTeJaJgbHOCTH
opeBparmneHHIH He opraHHUYEeCKHX BelHm e c T B

pas3JgHYHBX KJAdAaccoBRB,;

lumcmoadb30BAarTh OPpHOOpEe T TEeHHBE 3HAHHA JAJ7
9KOJOTrIHUYeCKH rpamMmoTHOTO II0Be€eJjJeHHSHd B
OKpYyxamwimeH cpejges;

UuwcmoJab30BAaTHhH npHOOpETeHHE e K JIO4Y € BBl
KoMMOTe T e HNONHH HOpPpH BHAHITOJHEHHH IOTpPpOEeKTORB
yueobOHO-HCCcCaIegO0BarTeJadb CKHX 3angad bag
H3Yy4Y4eHHI CBOHCTB, CcOHOCOOOB HOJY Y Ye€eHHSHT
pacHoHno’3HAaBAaHHA Belle c TR,

X O XY O

'l o6BpeKTHBHDO Ol e HHBAT®h HH®OpMaAaINHI o
Beme cTBAa4aX H XHMHYECKHX Opornqgeccaixs,;

I KpHTHYE CKH OTHOCHTSLHCHI K IICEeBAIOHAYYHOH
HHOOpMAaNLHH, HEeJOoOOpoOCOBeCTHOH peKJdaMe B
cpegCcTBAaX MaccOBOH HHQOpDMAINHHS

OCO3HAa4aBd4a4arT®hb 3 HA4d 49 € HHE TeopeTrTHYEeCKHX
3 HAa4aHHH I 0 X HMHH A Jd A nmpakxTHUYECKDO

e

A edar1TeJgbHOCTH YeJO0OBEeKa,;

c o3 44adaBarTh MO g eJH H c X emMbp AJA pemre HH A

Vv yeoOHBH X u I103HA4BATE€EJJdDb HB X 3anzads
T OHHMAT b He 00X o0OAHMOCTb coOadKg € HHA
npejgnegcaaHHH, npejgJagaraeMBlX B

HHCTDPYKINOHAX OO HCHOJbDBI33O0OBAaHHIO JeKap-cTRH,
cpeagcTB OBTOBOH XHMHH H ADPD.

9 kjaacc
JleBATUKJIACCHUK HAYYHTCS:

O PaCKpPbIBATb CMBICJI MMOHSITHH «HUOH», «KaTHOHY, «aHHUOH», «BJICKTPOJIUTHI»,
KHEIJICKTPOIIUTBD», «QJICKTPOJIIUTHYICCKAA JUCCOLUALIUA,

0 PaCKpbIBATH CMBICII TCOPHUHA BJ'IGKTpOJII/ITI/I‘-IeCKOI‘/'I AUCCoanum,

[l cOCTaBIIsAITh YpaBHCHUA C—)J'IeKTpOJ'II/ITI/I‘-IeCKOI‘/'I Jucconuanun KUCJIOT, menoqeﬁ, COHCﬁ;



1 00BSACHATH CYNTHOCTH MpOIEcca AIEKTPOIUTHICCKON AUCCONMAIMNA U PEAKIIMA HOHHOTO
oOMeHa;

] cOCTaBJIATH MOJIHBIE U COKPALLEHHbIE NOHHBIE YPABHEHUSI pEaKlIM1 OOMEHA;

[ onpenensTh BO3MOKHOCTh IPOTEKAaHUs peakuii HOHHOTO 0OMEHa;

[/ MpOBOAUTH PEAKLINH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEIECTB;

] onIpeAesaTh OKUCIUTEND U BOCCTAHOBUTEI;

] cOCTaBIIATh YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI;

|| Ha3bIBATh (DAKTOPHI, BIUSAIOIIME HA CKOPOCTh XUMUYECKON PEaKINH;

] kmaccu(uUUpOBaTh XUMUYECKHUE PEaKLIUU MO Pa3IMYHbIM IPU3HAKAM;

| ] XapaKTepru30BaTh B3aUMOCBSA3b MEK/y COCTABOM, CTPOEHHUEM U CBOMCTBAMU HEMETAILIIOB;

Il IIPOBOAUTL OIIBITBI IIO IIOJYYCHHUIO, c061/1paHm0 H H3YYCHHIO XHUMHUUYCCKHX CBOMCTB
Fa3006paSHHX BCIHICCTB: YTJICKHCIIOTO rrada, aMMHaKa,

Il PpacCIlio3HaBaTh OIIBITHBIM IIYTCM F33006p33HBIe BCIICCTBA: yrHeKHCHBIﬁ a3 1 aMMHaK;,
Il XapaKTCpU30BaATh B3aUMOCBA3b MCXKAY COCTABOM, CTPOCHHUCM U CBOMCTBaAMHM MCTAJJIOB,

|| Ha3pIBaTh OPraHMYECKHE BeEIIecTBa MO WX (opmyle: MeTaH, 3TaH, ITHIEH, METaHOII,
3TaHOJI, TVIMIIEPHH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAsI KUCIIOTA,

CTCAapHHOBAasA KUCJIO0TA, OJICHMHOBAsA KHCJI0TA, I'NITFOKO34a,

(] OolcHMBATh BIIMSHHUEC XHMHYECCKOTO 3arpsA3HCHUSA OKPY)I(aIOHIGfI Cp€anl Ha OpraHu3M
YCJIIOBCKA,

] rpaMOTHO 00paIaThCs C BEMIECTBAMH B TTOBCETHEBHOM JKU3HU;

Il OIIPpCACIIATD BO3MOXHOCTb IIPOTCKAaHUA peaKuHﬁ HCKOTOPLIX HpeHCTaBPlTeHeﬁ
OpraHN4YCCKHUX BCIICCTB C KUCIOPOJAOM, BOAOPOAOM, MCETalJlaMHM, OCHOBAaHHAMU,
raJorcHaMu.

ﬂesﬂmumaccuuk nojiyuum 603MOMNCHOCHIb HAYUUMbCA:

0\ BBIAZBHTIAaTHSH H IpoOBEepATEhH
S9KcHnepHMeHTAaJdbHO TIHODOTE€3bh O XHMHUYECKHZX
CBOHCTBRAaAax BemMeCcCTB HA4a OCHOBE HX COCTa=Ba
H CTpoOeHHSI, HX CcOOCOoOOHOCTH BCTYyYymarTbhb B
XHMHUYEeCKHE peaxiHaAH, 9] xXapakxrTepe H
onpoAgYKTa§x pa3JqHYHB X XHMHUYECKHX

peaxingHgH,

® xXapakmepuszoeanib eeuecmea no cocmaey, cmpoeruio u C@OZZCWI@CIM,
Yy craHAaBJdHBATDLD I pHYHHHO-CJeJCTBGEe€eHHDBIe



C BA3H Mexsagy 74 HHBIMHA Xapa~xKkrepHCTHEKA AaAMH
Bewme crTRBAas,

cocraBJaAATEH MOJ €eKYJAPp HBI e H I 0OJI HE €
HOHHB € yYypaBHEHHA OO COKpalme HHBIM HOHHBM
Yy paBH®EHHAIM;

JomporHO3HpPOBATGEH cmHocoOHOCT®bO BelecrTRBa
IpoABJATHb OKHCJAHT €J b HBl € HJH
BOCCTAHOBHTEJb HBEIE cCBOHCTEBa c yyerTromm

creneHeHd OKHCJIJEHHAI 3JeMeEeHTORB, BXOJAINHX
B er o cocTaa,;

([l cocrTaBJAATEH Vv paBHEHHSHA peaxinHH,
COOTBEeTCTRBYROIHX nocJaejgoBarTeJdqbHOCTH
npeBpamne HHH HeopraHHUYeCKHZX BemecTB

pas3JaJgHYHBX KJAdAaccoBRB,;

0 BBRIABHT a4 T b H IpOBEepATEH
SKcnepHMe HTAaJ b HO I HII O T e 3 Bl 9]
pe3yJabTartax BO3J€eHCTDRBHIA pas3JagHYHBX
®axKTopOoORB H a H3MeHEeHHEe CKOpDOCTH

XHMHY e CKOH peakxingHaH,

lmcmomoadbp30BarThrp OPpPHOOpEeTEeHHBE 3HAHHAI A
9KOJOTrIHUYeCKH rpamMmoTHOTO II0OBeJjJeHHSHd B
OKpJyxawimeH cpeges;

uwcmoJadbp 30BAaTahb npHOOpEeTeHHEBHle K JK Y € BBl
KoMOoeT e HNHH HOpPpH BHIODOJHGEHHH HOpOEKTORB

yuyeoOHO-HCCIeJOBAaTeJdb CKHX 3azgadu I
H3Yy4eHHK CBOHCTB, CcOHOCOOOB HOJY Y YeHHSHT

pacmHmo3HAaBAaHHA Belle C TRHBs

X O XY o

'l o6BpeKTHBHDO O e HHBATDhD HH®OpMaAaINHI 9]
BelmecTBRAaX H XHMHYEe CKHX Oporngececaixs,

) KpHTHYEe CKH OTHOCHTHCHA K IICEBIJOHAYUYHOIH
HHOOpMAaNLHH, HEeJOoOOpoOCoOBeCTHOH peKJdaMe B
cpegcTBAax MaccoOBOH HHQOOpDpMAIHHS

OCO3Ha4aBaAarThb 3 HAa9YeHHEe TeopeTHYEe CKHX
3 HAa HHH I 0 X HMHH A J A Ipa~KkTHYe CKOH
A eAdTeaqJbHOCTH 94e€eJO0OBEeKas,

c o3 44aBarTh MO g eJdH H ¢c X éemMmMbl 4J A pemre HH A
yllé’ﬁHbIX H 1 O 3 H4dBd4dT®e€eJdb HDbHDX 3auaga4d;



T OHHMAT b He 0O X 04 HMOCTb coOadKg € HHA
npejgnHgcaaHHH, npeguagaraeMBlX B UHCMPYKYUAX — NO
UCNOb308AHUIO 1EKAPCME, CPeoCcme ObIMoBOU XUMUU U OP.

Conep:xanue y4eOHOI0 npeaMeTa

8 kiacc

BBenenune

XuMHUsT U HAy4YHO-TEXHUYECKHI mporpecc. Mcmopusa eo3nuknogenus xumuu. llpenmer m
3amaun xuMuu. OCHOBHBIE MOHATUSA U Teopuu xumuu. JlaGopaTopHoe 00OpymOBaHUE U MPUEMBI
obpamenus ¢ auM. [IpaBmiia TexHUKH 0€301acHOCTH U paboTe B KaOMHETE XUMUMU.

Pa3zpgen 1
BemecTBa u XuMu4eckue siBJE€HUS € MO3UIUI AaTOMHO-MOJIEKYJIAPHOI0 y4eHUs

Tema 1. XumMHuYecKHe 3JIeMEHTHI H BelIeCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOTO YYeHHUSs

[lonstne «BemecTBO» B (Qu3nke U xXuMuu. DHU3NYECKUE U XUMUYECKUE SIBJICHUA.
W3mensitonieecss BEIIECTBO Kak MpeAMeT u3ydeHus xumuu. OnucaHue BelecTB. XHUMHUYECKUE
AJIEMEHTHI: UX 3HAKU U ceedenus uz ucmopuu omxpoimus. CocTaB BEIIECTB. 3aKOH IOCTOSIHCTBA
cocraBa, XuMU4eckue ¢Gopmyibl. DOpPMBI CyIIECTBOBAHUS XUMHYECKHX JJEMEHTOB. BemecTBa
MPOCThIC W CJIOXKHBIC. [IpocThie BemiecTBa: METAWIBI W HeMmeTauibl. OOmas XapakTepHCTHKA
METAJUIOB M HEMETauIoB. HekoTophle cBeNeHHsI O MeTallaXx M HEeMEeTajlulax, 0OyCIaBIMBAIOIINX
3arpsi3HEHHOCTh  OKpy»Karomeil cpenpl. Omnucanue Hambojee pacHpoOCTPaHEHHBIX MPOCTHIX
BellecTB. Hexomopvle c8edeHUss O MONEKVIAPHOM U HEMONEKVIAPHOM CMPOEHUU Beujecms.
ATOMHO-MOJIEKYJISIpHOE y4eHHEe B XUMHUHU. OTHOCHUTENbHBIE aTOMHAasi M MOJIEKYJISIpHAs MaccChl.



Kﬂaccucﬁuxauu}l XUMUHYECKUX JJleMEeRmMo6 U omkKpvimue nepuodul{eCKoeo 3axona. Cucrema
XUMHNYCCKHNX JJICMCHTOB HI/I MeHL[eneeBa. OnpeneneHI/Ie nepuoaa U rpyuIibl. XapaKTepI/ICTI/IKa
IOJIOKCHHUA XHMHUYCCKUX 3JICMCHTOB IIO HCpHOI{H‘-IGCKOfI cucremMe. BajleHTHOCTB. OHpeIleJIGHI/IG
BaJICHTHOCTH I10 ITOJIOXKCHUIO DJICMCHTA B HCpHOZIH‘-ICCKOfI CUCTEMC.

KommuectBo B€HOICCTBA. Moap — CAWHUIIA KOJIMYCCTBAa BEUICCTBA. MOHHpHaH macca.

Tema 2. Xumnueckue peakuuu. 3aKOHbI COXPAaHEHUS MaCChl U SJHEPTrUU

CymHOCTh XMMHYECKUX SIBJIEHUH B CBETE€ aTOMHO-MOJEKYISpHOro yueHus. [Ipusnaku u
YCIIOBUSI TPOTEKAHUsI XUMUUYECKUX peakiuil. [IpuunHbl 1 HampaBiaeHUs: NMPOTEKAHUSI XUMHUYECKUX
peakuuii. TermnoBoi 3h(heKkT XUMUYECKUX peakiuil. DK30- U SHJOTEPMHUECKHUE PEaKIUU. 3aKOHBI
COXpaHEHHUS MAcChl U YHEPTUU, UX B3aUMOCBs3b. COCTaBICHUE YPABHEHHN XUMHUYECKUX PEaKIIUil.
Pacuérel 1o ypaBHEHMSM XHMMMYECKUX pEaKUUW. THIIBI XMMUYECKHX pEaKIMil: pa3loKeHUS,
COEIMHEHUS, 3aMEeIICHNUsI, OOMEHa.

Tema 3. MeToabl XuMHHU

[lonsiTue O MeToAe Kak CpeACTBE HAyYHOIO NO3HAHUS JEHCTBUTEIBHOCTH. MeTronbl,
CBSI3aHHBIE C HEMOCPEJACTBEHHBIM H3YYEHHEM BEIIEeCTB: HAOIIOJCHHE, OIMCAaHUE, CpaBHEHUE,
XUMHUUYECKUI IKCIIEPUMEHT. AHAIU3 U CUHMe3 Geuecms — IKCNePUMEHMANbHbIE Memoobl XUMUL.
Kauecmeennwviti u xonuuecmeennwviti ananuz. IloHstne 00 WHAMKATOpaxX. XHUMHUYECKHH SI3bIK
(TepMUHBI ¥ Ha3BaHWs, 3HAKU, POPMYJIbI, YPAaBHEHHsI), €T0 BaKHEWIINE (PYHKIUU B XUMHYECKON
Hayke. Cnocobvl @vipasicenus: 3aKOHOMEPHOCMEU 6 XUMUU (KauyeCmEeHHbll, KOAUYeCmEeHHbll,
Mamemamuyeckuil, epaguueckuil). Xumuueckue onvimol u UsMepeHus, Ux mouHoCmb.

Tema 4. BemecTBa B OKpYy:Kalouleil Hac NPpUPoe U TEXHUKE

Bewecmea 6 npupode: ocHosHble ceedeHus 0 geueCcmeeHHoOM cocmase ceocghep u Kocmoca.
Ilonsamue o mexnocgepe. Yuctoie BemecTtBa U cMecu. CTeneHb YUCTOTHI M BUABI 3arpsi3HEHUS
BellecTB. [lowamue o 2omocenHulx U cemepozeHHblx cmecsax. Paznenenue cmeceil. Ouuctka
BelleCTB — (UIBTpPOBaHUE, TeEperoHka (IUCTWUISALMS), BbIIapuBaHue (KPUCTAJUIM3AINS),
aKcmpazuposanue, xpomamozpagus, 6ozeonka. VineHTudukauus BELIECTB C  TOMOUIBIO
olpejesieHUus] TeMIepaTyp IUIaBJIEHUS U KUNEHUs. [Ipupoomnvie cmecu — UCMOYHUK NOJLYYEHUs
YUCBIX BEUYeCma.

[TonsiTe O pacTBOpax Kak TOMOTCHHBIX (PU3NKO-XHUMHYECKUX CHCTeMax. PacTBOpHMOCTH
BenecTB. DaKkTOPhI, BIUAIOIINE HA PACTBOPUMOCTH TBEPHABIX BEIIECTB M Ta3oB. Koagguyuenm
pacmeopumocmu.  CrnocoObl  BbIpQXEHHS  KOHILIGHTpPAIlMM  PacTBOPOB:  MaccoBas  JIOJIS
pacTBOPEHHOTO BEUIECTBA, MOJApHAA KoHyeHmpayus. Ilonyuenue eewecms ¢ 3a0aHHBIMU
ceoticmeamu. XumuuecKkas mexHonio2usl.

Tema S. Ilonsitue o razax. Bo3nyx. Kucaopoa. I'openne

[lonsitue o razax. 3axon Asocadpo. Bo3gyx — cmech ra3oB. OTHOCHTENbHAs IUIOTHOCTh
ra3os.

Kucnopon — xumuueckuil 3J1€MEHT U MPOCTOE BEUIECTBO. Mcmopusi omKkpulmus KUciopood.
Cxema onvimosg /[. Ilpucmau u A. Jlasyasve.

[TonydyeHue KuciaopojJa B MPOMBIIJICHHOCTH U J1a0opaTopuu. XHUMHUYECKHUE CBOMNCTBA
kucnopona. Ilpoyeccol 2openus u meonennoeo oxucienus. Ilpumenenue kucnoponaa. Kpyzogopom
KUC10p0o0a 6 npupooe.

Tema 6. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeMHEHU I

Kinaccudukaims HeopraHM4ecKux COeTMHEHUM.



Oxcuasl — cocTaB, HOMEHKIIATypa, kinaccudukamnus. [loHaTue o ruAPOKCUAAaX — KUCIOTaxX U
ocHoBaHusX. HazBanust u coctaB ocHoBanuil. ['mapokcorpynmna. Knaccudukamus Kucior (B ToM
Ylclie OpraHM4eCKHMe M HEOpraHMYecKHue), UX cocTaB, HOMeHKiaTypa. CocTaB, HOMEHKJaTypa
coneil, mpaBuia cocTaBieHus (opmyn coseil. XUMHUYECKHE CBOWCTBAa OKCHaoB. OOmue
XAMUYECKHE CBOMCTBA KHCIOT. Psaym aktuBHOCTH MeraynioB. II[émoun, mx cBOMCTBA M CHOCOOBI
nony4yeHus. HepacTBopuMble OCHOBaHMS, WX CBOWCTBA W CHOCOOBI moiydeHus. lloHsTre 00
amdorepHocTd. OKCHIIBI U THAPOKCUBI, oOnanaronue aM(pOoTepHBIMU CBOMCTBAMU. XUMHUUYECKUE
CBOMCTBa coyeil (B3aMMOJICHCTBUE DPACTBOPOB COJIEM C pacTBOpaMu IIeloued, KHUCIOTaMU U
METaJUIAMH ).

['eneTnyeckast CBSI3b HEOPraHUYECKUX COCAMHEHUM.

Paznen I1
XuMu4YecKkHe 3JIeMEeHThbI, BelleCTBA M XHMHU4YECKHE Peakuuu B CBeTe IEeKTPOHHOI
Teopuu

Tema 7. CTpoenne atoma
Crpoenue aroma. Ctpoenue sapa. M3oronsl. XUMHUUECKUI 3JIEMEHT — ONpPEAEIICHHBIN BUJ
atoMa. Cocmosinue 31exkmponoé 6 amome. CTpoeHHE DIEKTPOHHBIX O0OJOYEK aTOMOB S-, p-
JJICMCHTOB. OCO6€HHOCWZH CmMpoOeHUsl 31EKNPOHHBbIX obonoyex amomos nepexodelx QJIEMEHRMOE.
Mecto »3neMeHTa B INEPUOJUYECKOM CHCTEME U 2NeKMPOHHAS CMPYKMypa — amomos.
Paouoakmusnocms.  [lonamue o npespawenuu  xumuueckux onemenmos. Ilpumenenue
PAOUOAKMUBHBIX U30MONOS.

Tema 8. Ilepunoaunyecknii 3akon u Ilepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
JI.A. MenaejeeBa

CpoiicTBa XHMHMYECKMX OJJIEMEHTOB U HUX Hepuoaudeckue wusMeHeHusa. CoBpemMeHHas
TpaKTOBKa NEPUOAMYECKOro 3akoHa. Ilepuomnueckas cucteMa B CBETE€ CTPOCHHUS aToMa.
dusnueckuil CMBICI HOMEpa nepuoaa U rpynmbl. CeMencTBa 3JeMEHTOB (Ha IPUMEPE IIET0YHBIX
METAJIJIOB, TaJION€HOB, UHEPTHBIX I'a30B). XapaKTEpPUCTUKA XUMUYECKUX CBOWCTB 3JIEMEHTOB IPYIII
A U nepexoomvix snemenmos U MEPUOJIUYHOCTh UX U3MEHEHHS B CBETE SJICKTPOHHOTO CTPOCHUS
atomMa. OmHocumenvHas 31eKmpoompuyamelbHOCmMb 1eMeHmos. XapakTepUCTUKA XUMHUECKUX
SJIEMEHTOB Ha OCHOBE UX TIOJIOKEHUSI B TIepUOAUYEcKor cucreme. Hayunwoe 3HaueHue
nepuoduquKoeo 3AKOHA.

Tema 9. CTpoeHue BemecTBa

Banenmnoe cocmosinue amomoe 6 ceéeme meopuu 21eKmMpPOHHO20 cmpoeHus. Banenmuvie
aekmporsl. XUMHUYECKas CBsi3b. KoBaJIeHTHAs CBsI3b M MeXaHU3M e€ oOpaszoBanus. HemosspHas u
NoJIAipHasi KOBaJEHTHbIE CBA3M. CBONCTBA KOBAJEHTHOM CBSI3U. DJEKTPOHHBIE M CTPYKTYpPHBIE
¢dbopmyiiel BemecTB. MloHHAs cBs3b U €€ cBoiicTBa. KatroHbl 1 aHMOHBI. CTEIICHb OKUCIICHHUS.

Kpucrannmueckoe crpoenue BemiectBa. Kpucramimueckue pemérkd — aTOMHAasi, MOHHAas,
MOJIEKYJISIpHASL U UX XapaKTEPUCTHKHU.

Xumuueckas opearnuszayusl eewjecme u eé YPOBHU.

Tema 10. XumMnuyeckne peakmum B cBeTe 3JIEKTPOHHOM TeopUumn
PeaKLII/II/I, nporekaromue ¢ MU3MCHCHUCM H 663 HU3MCHCHUA CTCIICHH OKMCIICHHUA.
OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKucauTenb M BoccTaHoBUTENb. (CocTaBiieHue



yYpaBHEHUN OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. PacctanoBka k03¢ (HUIIMEHTOB METOAOM
anekTpoHHoro Oananca. CywHocms u Kiaccugurayus XUuMu4eckux peakyuti 8 ceeme 3J1eKmpoHHOU
meopuu.

Tema 11. Bonopoa — poskaaioniuii Boay U SJHEPruio

Booopoo 6 xocmoce u na 3emne. HAoepnvie peaxyuu na Coanye. Bomopoa — XUMHUYECKUN
3MIeMEHT U mpoctoe BemlecTBo. [lomydenue Bojgoponma B sabopatopuu. M3oTombl Bomopona.
dusnyeckue M XUMHUYECKHE CBOMCTBAa Bojaopona. [lpumenenue 6000poda. IIpoMbIlIUIEHHOE
MOJIy4eHUE BOJOpONa. B0o0opod — sKono2uyecku uucmoe mMONIUBO U NEPCHEeKMUBbl €20
ucnonvzosanus. OKCHIl BOJOpPOJAa — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOCHUE, 80OOPOOHAs
c6:3b. DU3nyeckue U XUMUYECKHE CBOMCTBA BOJBL. M30monnvlil cocmas 800bl. Tscénas 6oda u
ocobennocmu eé ceoticms. [lepokcud 60o0opoda: cocmas, cmpoeHue, C80lUCmed, NPUMeHeHUe.

Tema 12. I'aJioreHn!
lanorenbl — XMMHUYECKUE 3JIEMEHTHI U IPOCThie BemiecTBa. CTpOeHHE aTOMOB TaJIOI€HOB.
Haxoxnenue ramoreHoB B npupoje. ®uznyeckre 1 XMuMUYECKHE CBOMCTBA rajgoreHoB. [lomyuenue
XJIOpa U XJOPOBOAOPOJIa B JTabOpaTopuu U MpoMbIUIeHHOCTH. CoJisiHas KUCIoTa U €€ CBOMCTBA.
XJI0pHUIBI — COJIM COJISTHOW KUCIOTHI. buonozuueckoe 3Havenue 2ano2etos.

9 Kjacc
Paznen I
TeopeTnyeckne 0CHOBbI XUMHUH

Tema 1. XuMHYecKue peakiuu ¥ 3aKOHOMEPHOCTH UX NMPOTEKAHUS

DHepreTuka XWMUYECKUX peaKIui. Onepeus axmugayuu. I[lowamue o npomedsicymouHwvix
akmusuposannvix Komniexcax. TernoBoit 3ddekr. TepMoxumudeckoe ypaBHeHUE. XUMHUYECKas
kuHeTuka. CKOpocTh XuUMHUYecKoi peakiuu. DakTophl, BIUAIOIIAE HA CKOPOCTh XUMHUYECKON
peaknuu. 3aKOH JACHCTBHSI MacC. 3asucumocms CKOpOCMU OM YCI08Ull NPOMEKAHUS peaKyuu.
Karanmus w xaramuzatopsl. Ob6wue c8e0eHUsi 0 20MOSEHHOM U 2emepOceHHOM Kamanuse.
XUMHUYECKOEe PAaBHOBECUE, GIUAHUE DPA3IUYHBIX (AKMOpos Ha cmeujeHue pasHogecus. Memoo
onpeodenieHus CKOpocmu Xumudeckux peaxkyuti. DHepeemuxka u nuwa. Kanoputinocms 6enkos,
ACUPOB, Y2N1e80008.

Tema 2. PacTtBopbl. Teopusi 3J1eKTPOJTUTHYECKOM THCCONUATTAT
[lonatne o0 pacTBOpax: ONpEACICHHE pPAacTBOPOB, PACTBOPUTENIH, PACTBOPHUMOCTb,
KJ1Iaccu(UKaus paCTBOPOB.
Ilpeonocvinku  603HUKHOBeHUs meopuu dnekmpoaumuyeckou ouccoyuayuu. Hoeu C.
Appenuyca, /.. Menoeneesa, U.A. Kabnykosa u opyeux yuéHuix.



DIEKTPOIUTHI U HEANEKTPOIIUTHI.

Junonvhoe cmpoenue monexynvl 600vbl. IIponiecchl, MPOUCXOASIINE C AIEKTPOIUTAMU TPU
pacIUIaBJI€HUM M PAaCTBOPEHHMM BEWIIECTB B BoJE. Poib BOABI B IMPOLECCE AIEKTPOIUTUYECKOMN
qucconyanuu. Jlucconnanusi 3JIEKTPOIUMTOB C MOHHOM M ITOJSIPHOM KOBAJICHTHOM XUMHWYECKON
cBs3b10. CBOMCTBAa HOHOB. Kpucmannoeuopamuol. TennoBbIe SBICHUS, COMTPOBOXKAOIINE MPOIIECCHI
pactBopeHusi. Kpamxue ceedenusi 0 HeB0OHbIX pACMBOPAX.

OcHosHble nonodcenus meopuu pacmeopos.

CuutbHBIE U Ci1a0bIe 3NeKTPOoIUThL. Cmenens Juccoyuayuu. Koncmanma ouccoyuayuu.

Peakuuu monHoro o6meHa. XMMHUYECKHE CBOICTBA KHCIOT, COJIEHl MU OCHOBaHHWIl B CBeTE
TEOPHUH DJICKTPOIUTHICCKON aucconuanun. [ uopoaus conetl. Xumuueckue peakyuu 6 céeme mpeéx
meopuii:  aMOMHO-MONEKVIAPHO20 — V4eHUs,  INeKMPOHHO20  CMPOEHUs  amomd, meopuu
INEKMPOIUMUYECKOU OUCCOYUAYUU.

Paznen I1
JJIeMEeHThI-HEMEeTAJIBI M HX BaKHEHIIHe coeINHeHUuS

Tema 3. O01mas xapaKTepuCcTHKA HEMeTALJIOB

XuMu4ecKkue 3JieMEeHThI-HeMeTalIbl. PacpocTpaHeHHEe HEMETaUIMYECKUX 3JIEMEHTOB B
npupoje. [lonoxxeHne 31eMEeHTOB-HEMETAIJIOB B MEPUOAMYECKON cucteMe. Hememannuueckue p-
anemenmol. OCOOCHHOCTH CTPOSHHUS HMX aTOMOB: oOmue 4YepThl W pa3nuuus. OTHOCUTEIIbHAs
AIEKTPOOTPUIIATEIHLHOCTh. CTENEHU OKHUCICHUS, BAJICHTHBIE COCTOSIHUSI aTOMOB HEMETAJLJIOB.
3aKOHOMEPHOCTH W3MEHEHHSI 3HAYCHUH STHUX BEIIMYMH B MEPUOJAX U TPYIIAX MEPUOTUYECKOM
cucteMbl. Tunuunbie GOpMBbI BOJOPOJAHBIX U KUCIOPOAHBIX COCTMHEHUM HEMETAIIJIOB.

IIpocthie BemecTBa-HeMeTaLIbl. OcobeHHocTH uX crpoeHus. dusmueckue CBOMCTBa
(arperaTHO€ COCTOsIHHME, TemIepaTypa IJIaBICHHs, KUIMEHUs, pacCTBOPUMOCTh B Boje). llonsarue
annorpornuu. Amnorponust yriaepoaa, ¢ocdopa, cepbl. OO0YCIOBIEHHOCTh CBOWCTB aJJIOTPOIIOB
O0COOCHHOCTSIMHU MX CTPOCHMSI; MPUMEHEHHUE aJUIOTPOIIOB.

XuMHYeCcKHe CBOWCTBA IMPOCTHIX BelIeCTB-HEMETA/LI0B. [IpyUunHBI XHUMHUYECKOU
WHEPTHOCTH OJAaropoAHBIX Ta30B, HU3KOH aKTUBHOCTH a30Ta, OKHUCIIUTEIbHBIX CBOWCTB U
JBOMCTBEHHOT'O  TOBEICHMSI CEpbl, a30Ta, yriepoja W KPEeMHUS B  OKHCIHUTEIbHO-
BOCCTAaHOBUTENBHBIX peaknusx. OOIme CBONCTBA HEMETAIOB M CIIOCOOBI HX TIOTyYCHHUS.

Bopopoanbie coenuHeHnst HeMeTaN10B. DOpMbI BOJIOPOIHBIX COSAUHEHUM.

3aKOHOMEPHOCTH U3MEHEHUs (PU3NUECKIX U XUMUYECKUX CBOWCTB BOJOPOJIHBIX COSAMHEHUN
B 3aBHCHMOCTH OT OCOOCHHOCTEH CTpOEHHsI aTOMOB OO0pa3yroumx Hx 3J1eMeHTOB. CBolicTBa
BOJHBIX pacTBOPOB BOJOPOJHBIX COCAMHEHUN HeMeTauioB. KHCIOTHO-OCHOBHAsI XapaKTEpUCTUKA
UX PACTBOPOB.

Boicme kuciopoaHble coeMHEHUS] HeMeTaJLIoB. Oxkcuodvl u 2udpoxcuowvl. Hx cocmas,
cmpoeHue, ceoucmaa.

Tema 4. [loarpynna kucjaopoaa u eé TUNHYHbIE PeICTABUTEN
O0masi XxapakTepucTHKa HEMETA/IOB MNOATPYNINbI KHCJIOPOAA. 3aKOHOMEpHBIE
M3MEHeHHUd B noarpymnme. Guznueckue U XUMUYECKHE CBOMCTBA XaIbKOT€HOB — MPOCTHIX BEIIECTB.
Xanvkoeenuowvl, xapakmep ux 600HbIX pacmeopos. buonocuueckue @yukyuu xanvkoceHos.
Kucnopon u o30H. Kpyeosopom kucnopooa 6 npupooe. Cepa Kak MpocTOe BEUIECTBO. AJIOTPOIHUS
cepel. [lepexod annomponuwix ¢ghopm Opye 6 opyea. XMMHUYECKHE CBOMCTBa cepbl. [Ipumenenune
cepel. CepoBOZOpOAd, CTpoeHHe, (U3NYECKHe M XHMHUYECKHE CBOMCTBAa. BoccTaHOBUTENbHBIC



CBOICcTBa cepoBonopoaa. KauecTBeHHas peakuusi Ha cepoBOAOpoa U cyiabbuasl. Cepogodopod u
cynbuowvt 6  npupode. Boszdeticmsue ceposooopoda Ha opeanusm uenosexa. Illomyuenue
€epos00opooa 8 1abopamopuul.

Kucaopoaconep:xxkamme coenunenusi cepbl (IV). Oxcun cepst (IV). Cepaucras kuciora.
Cocras, CTpOCHHE, CBOMCTBA. OxucaumenbHoO-860CCMano8umenbHble ceoticmea
Kucnopoocooepcawmux coeounenuui cepovl (IV). Cynbdutsl. [ uopocyrvpumoel. Kauecmesennas
peaxkyus Ha cepHucmyro Kuciomy u eé conu. Ilpumenenue kuciopoocooepaicawux coeouHeHuti cepol
(1v).

Kucnopoacoaepxamme coenmnenusi cepol (VI). Okcun cepwsr (VI), cocras, crpoenue,
cpoiictBa. [lomydyenne okcunma cepol (VI). CepHas kucimora, cocTtaB, CTpoeHHUE, (U3HUECKHe
cBoiictBa. OcoOeHHOCTH €€ pacTBOpPEHHS B BOJie. XUMHUYECKHE CBOMCTBA pa30aBICHHON W
KOHLEHTPUPOBAHHOM  CEpHOM  KUCIOTHL. OKHUCIUTENIbHbIE CBOMCTBA CEPHON  KUCJIOTHI.
KauecTtBenHas peakuust Ha cyiab¢aT-uoH. [IpuMeHnenue cepHoil KUCIOTHI.

Kpyeosopom  cepvi 6  npupode.  Dkonoeuueckue — npobiemvl,  C6A3aHHbIE  C
KUCTOPOOCOOEPACAUUMU COCOUHEHUIMU CePbL.

Tema 5. lloarpynna a3ora u e€ THNUYHbIE NPEICTABUTEH

O0masi xapakTepucTUKa 3J1eMEHTOB NOArpynnbl aszora. Ceoticmea npocmuix eeujecme
91eMeHmos noozpynnsl azoma. Baxxueiye BoIOpPOAHBIE U KUCIOPOIHbIE COSAMHEHUS dJIEMEHTOB
MOArPYNIBl a30Ta, HMX 3aKOHOMEpPHbIE W3MEHEHUs. HMcmopus omxpulmus u uUcciedo8aHus
9/1eMEeHMO8 NOO2PYNNblL A30Md.

A30T KaK 3J1eMeHT U KaK MPocToe BelecTBO. XMMHUUECKHUE CBOICTBA a30Ta.

Ammuak. CTpoeHHe, CBOUCTBA, 000POOHAS C8A3b MENCOY MOAEKYIAMU ammuara. Mexanuzm
obpazosanus uona ammonus. Comu aMMOHHUS, UX XMMHUYECKUEe cBoiicTBa. KauecTBeHHas peakius
Ha MOH aMMOHUs. [[puMeHeHne ammMuaka v cojaeil aMMOHMUSL.

Oxcuapl azora. Ctpoenue okcuna azora (II), okcuna azota (IV). @usznueckre U XUMHUYECKUE
cBoiicTBa okcuoB azota (I1), (IV).

A30THas1 KHCJI0TA, €€ cOCTaB U cTpoeHue. Du3ndecKkue U XUMMUYECKHE CBOMCTBA a30THOM
KUCJIOThI. OKHUCIHUTENIbHBIE CBOMCTBA a30THOW KHUCIOTHL. Cocmasnenue ypasHeHuul peaxkyull
83AUMOOCUCMBUSL A30MHOU KUCTIOMbL C Memaiiamu Memooom 21eKkmpoHno2o oananca. Conu
AQ30THOM KHUCJIOTBl — HUTpPATBl. KauecmeenHnvie peakyuu HA A30MHYIO KUCIOMY U €€ COJU.
[Tonyyenue u npuMeHEHUE a30THOM KUCIIOTHI U €€ COoJeH.

Kpyeosopom azoma 6 npupooe.

®ochop Kak IeMEHT H KaK NMpocToe BemecTBo. Aymorponus docdopa. Ousnueckue u
xumuueckue cBoiictBa ¢ocdopa. IIpumenenue ¢ochopa. Bomopoanele U KUCIOPOTHBIC
coequHeHus (ocdopa, ux cporictea. Dochopras kuciora u e€ comu. KauecTBeHHas peakius Ha
docdar-noH.

Kpyzoeopom pocgopa 6 npupooe.

Tema 6. lloarpynna yriepoaa
OO0masi xapakTepUCTHKA 3JIeMEHTOB NOATPYINbI Yrjepoaa. DIEKTPOHHOE CTPOSHHUE
aTOMOB 3JIEMEHTOB MOATPYIIIBI YTIEPoa, UX pacIpoCTpaHEHUE B IPUPOIE.
Yriiepoa Kak NpPocTOe BellecTBO. AJUIOTpONHs yriepoza: anMmas, rpadut, ¢yuiepeHsbl.
Ancopbuusi. XUMHUYECKUE CBOWCTBA yriiepoa.
Kucaopoaubie coennnenust yriaepoaa. OKCUabl yriiepoja, CTpOCHHE, CBOMCTBA, ITOTYICHHUE.
VYronpHas kucioTa u e€ conu. KadectBeHHast peakius Ha KapOOHAT-HOH.



Kpemnuii u ero cpoiicrBa. Kucnoponnele coenuHeHus KpeMHus: okcuja kpemuus (IV),
KpEMHHEBasi KUCIIOTa, COCTaB, CTpOeHUE, cBorcTBa. Cunukathl. Cutukamuas npoMululieHHOCb.
Kpamxkue ceedenus o kepamuke, cmexine, yemenme.

Pazgea 111
MeTasuibl
Tema 7. O01mue cBOCTBA METAJLJIOB

DJeMeHThI-METaUlbl B MNPUPOJE W B MepHoaudeckod cucreme. OCOOEHHOCTH CTPOEHHS
aTOMOB METAJUIOB: S-, p- U d-anemenmos. 3uauenue sHepeuu uonuzayuy. MeTanmudeckasl CBS3b.
Kpucrannuueckue pemérku. OOumme u cneunduyeckue pusnueckue cBoiicTBa metauioB. Oo0mue
XUMUYECKUE CBOMCTBA METAJJIOB. OJEKTPOXMUMHYECKHUU  psANl  HANPSHKEHUW  METaJLJIOB.
Hcnonvzosanue  21eKmMpoXuMuuecko20 paoda  HANPAICEHUN  Memdaniog Nnpu  6blNOJHEeHUU
camocmosmenvuvix pabom. OOIIE CBEACHUS O CIUIaBaX.

[lonstue xoppo3unu MeramoB. Kopposus memannos — oowenianemapHblil 2eoXuMuyecKuti
npoyecc, 8udbl KOPPO3UU — XUMUYECKAs U INeKMPOXUMUYECKAsL U CNOCOObI 3auumsl Om Heé.

Tema 8. MeTa/uIbl IVIaBHBIX M NO0OOYHBIX MOATPYIIT

Metauibl — 3jemenThl 1A-, IIA-rpynn. CTpoeHne aTOMOB XMMUYECKHX 3J€MEHTOB [A- u
[TA-rpynn, ux cpaBHUTEIbHAsA XapaKTEPUCTUKA. DU3MUECKUE U XMUMHYECKUE CBOMCTBA MPOCTHIX
BELIECTB, OKCUJAOB U THUAPOKCUAOB, cojeil. IlpuMeHeHue IIenoYHbIX U IIEI0YHO3EMEIbHBIX
METAJJIOB. 3aKOHOMEPHOCMU DPACHPOCMPAHEHUS WENOYHbIX U WENOUYHO3EMENbHBIX MEemanilos 6
npupooe, ux nonyienue. MuHepaybl Kalbllus, UX COCTaB, CBOWCTBA, 00JACTH MPaKTHYECKOIO
npuMeHeHHs. JKECTKOCTh BOJBI M CrocoObl e€ ycrpanenus. Porv memannos IA-, IIA-epynn 6
JHCUBOTL NPUPOOe.

AJNIOMHHMA: XUMHYECKHH 3JEMEHT, MpPOCTOE BemecTBO. PU3NUECKME U XHMHYECKHUE
cBoiictBa. Pacnpoctpanenue B npuponae. OcHOBHble MHHEpaibl. lIpuMeHeHue B COBpeMEHHOU
TexHHKe. BaxxHeile coeIMHeHNs aTlOMUHUS: OKCUBI U TUAPOKCUIBL; aMPOTEPHBIN XapaKkTep ux
CBOMCTB.

Mertamabl IVA-rpynnbl — p-dnementbl. Ceuney u 01080: cmpoenue amomos, Qusuxo-
XUMu4eckue ceoucmea NpoCmulx ewecms, OKCUOblL U 2UOPOKCUObL 01064 U ceunya. Mcmopuueckuii
OYepK O NpuMeHeHuu SMux memannos. TOKCUUHOCMb CBUHYA U €20 COeOUHEHUl, OCHOBHbIEe
UCTNOYHUKU 3A2PA3HEHUsI UMU OKpYJcalouell cpeobi.

Keneso, mapeaney, xpom Kak TPeICTABUTEH MeTANJIOB MMO0OYHBIX MOArPYIII.
Cmpoenue amomos, ceoucmea Xumudeckux asnemenmos. JKene3o Kak IMpOCTOE BEIIECTBO.
duznyeckue U XUMUUeckre cBoicTBa. CocTaB, 0COOCHHOCTH CBOMCTB U MPUMEHEHHE YYr'yHA U
CTaJM KaK BaKHEHIIMX CIUIaBoB jkene3a. O crmocobdax XUMHUYECKOW aHTUKOPPO3UHHOW 3alluThl
CIUIaBOB kene3a. Kparkue cCBeAeHMS O BaKHEHIIMX COEIMHEHUSAX METAUIOB (OKCUABl U
TUAPOKCH/IBI), 00 MX TOBEICHHH B OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusix. CoennHEeHHs
xenesa — Fe?', Fe*'. Kauecmeennvie peaxyuu na uonwi sceneza. bruonoruueckas poib METasIoB.

Pa3zpgen IV
O601mme cBeeHUs 00 OPraHUYeCKUX CoeIMHEHUsIX

Tema 9. YriieBogopoabl
Coedunenus yenepooa — npeoMem CaAMOCMOAMENbHOU HAYKU — OP2AHUYECKOU XUMULU.
llepsonauanvuvle ceedenuss 0 cmpoeruu opeanuyeckux gewecms. Hexomopuie nonoscenuss u pois



meopuu A.M. bymneposea 6 pazeumuu osmoti Hayku. lIoHSATHE O TOMOJOTMHM W HU30MEpHUHU.
Knaccudukanus yrieBo10pooB.

IIpeneabHble YrjieBoJOPOAbl — AJKAHBbL. JIeKMpPOHHOE U NPOCMPAHCMBEHHOE CMPOEHUE
NpeoenbHbIX Yee8000po00s (ankanos). Mzomepus u HOMEHKIAmMypa npeoeibHblX Yeie6000P0008.
du3ndyecKkue U XUMUYECKHE CBOWCTBA ayikaHOB. CITOCOOHOCTh alTKAHOB K PEAKIIUU 3aMEIICHUS U
HM30MEpH3aIiu.

HenpenenabHble yriieBoAOPOAbI — AJIKeHbI U AJTKHHbL. DIeKmMpPOHHOEe U NPOCMPAHCIEEHHOE
CmpoeHue aikeHo8 U ankuHos. 1'OMOIIOTUYECKUN psji alkeHOB. Homenxnamypa. Ou3nyeckue u
XUMHYECKHE CBOMcTBa ankeHOB. CHOCOOHOCTh AalNKEHOB K pEaKIHH MPUCOSAUHEHHS U
nonuMepu3aui. [loHATHE O MOIMMEPHBIX XUMUYECKHMX COCIUHEHUSX: MOHOMEp, MOIUMED,
CTereHb nonumepusanuu. [lonusTruiieH. AJIKUHBI, HOMEHKJIaTypa, CBOMCTBA.

Luxnuueckue yene6000poobwi.

Pacnpocmpanenue yenesodopoooe 6 npupooe. I[Ipupoonvlie ucmouHuxu yeneeo0opooos.
Cocmag Heghmu u xapakmepucmuxa 0CHOBHbIX NPOOYKMO8, NOLYYAEMbIX UX Hepmi.

Tema 10. Kuciopoacoaep:kamue opranndeckne coeJuHeHU s
[lonatue o QyHKUMOHANBbHON rpymme. ['omosorndyeckue psaapl COMPTOB M KapOOHOBBIX
kucaoT. O6mue GopMyibl KiaaccoB 3THX coeanHeHui. dusnonornyeckoe eicTBue CupToB Ha
opraHu3M. XHUMHYECKHE CBOICTBAa CIHUPTOB: TOPEHHE, TMAPOTAIOreHUPOBAHUE, NETUApaTalus.
[TonaTHE 0 MHOTOATOMHBIX criupTax (rimuepuH). OOure cBolcTBa KapOOHOBBIX KUCIOT. Peakuus
sTepudUKaIIu.

Tema 11. Buosiornyecku BaskHbie OPraHnyecKue coeJuHeHusi (KUPbBI, YIJIeBOAbI, 0€JIKH)

XuUMUS W THINA: KUPBI, OCNKH, YIIeBOJAbl — Ba)KHEWIINE COCTaBHbIE YacTU MHUIIEBOIO
paloHa 4enoBeKa W KUBOTHBIX. CBONCTBA JKUPOB U YIiieBOAOB. Ponb OGE€NKOB B MpUPOJE U UX
XUMHUYECKHUE CBOMCTBA: THIPOJIN3, IEHATYPALIMSL.

Pa3zgen V

Xumus 4 )KU3Hb

Tema 12. YesioBek B MHPe BellleCTB

BemectBa, BpeaHbie A 3I0pOBbSl 4YEIOBEKAa M OKpyKarwomei cpenbl. [lomumepsl u ux
3HAQYEHHE B )KM3HU YEJIOBEKA.

Xumust u 300posve.

MunepanbHbie y10OpeHHs Ha BallleM y4acTKe.

Tema 13. IIpon3BoACTBO HEOPraHUYECKNX BeLIECTB U MX NIPHUMEHEHH e

[ToHsiTHE O XUMUYECKOM TEXHOJIOTUH. B3aumocesnzo HayKu XUmMuu ¢ XUMU4eCKou mexHoio2uel
(3HayeHue yyeHull O KUHemuke, KAmManiuse, IHePeemuKe XUMUYECKUX peaxyuil 6 XUMUYECKOU
mexHonoeuu). Ilonamue o xumuxo-mexnonocuieckom npoyecce. Ilonsamue o cucmemnom nooxooe K
Op2aHU3aYUY  XUMUYECKO20 NPOU3B0OCMEd;, HEO0OXO00UMOCMb  83AUMOCEA3U  IKOHOMUYECKUX,
9IKOJI02UYECKUX, MEXHOIO2UYECKUX Mpebo8anull. XuMuKo-mexHoi02uueckull npoyecc Ha npumepe
npouU3800CmMEa CEpHOU KUCIOMbl KOHMAKMHbIM cnocobom. Paznuunvie 6udvi cvipva 04
npouzeoocmea cepHou Kuciomul. Ilpunyunsl xumuueckou mexHono2uu. Hayunvie cnocobwl
opeanuzayuy U ONMUMUIAYUU NPOU3BOOCMBA 8 COBPEMEHHbIX Yeaosusax. Ilonamue o 63aumocessu:
CbIPHE — XUMUKO-MEXHOI02UYeCKULl npoyecc — NPoOyKm.

[Tonstue o mMetamutypruu. Xumuko-mexunonio2uieckue OCHOBbL NOJYYEHUs. MEeMAllios us pyo.
[TpousBoacTBO uyryHa. PazmmuHble crmocoObl MPOW3BOJACTBA CTaU. JlecuposanHvle cmanu.



Hp06ﬂ€MCl PAUUOHATIBHO20 UCNOJIb306AHUA CbIPBA. HepcneKmueHble mexHojlocuu  noly4eHus
mema’ioes.

IIpumepHBbIe 00BEKTHI IKCKYPCHI.

1. Mys3en — MHHEpPAJIOTUYECKHE, KpPACBEAUECKHE, XYI0KECTBEHHBIE, MEMOPHUAIbHBIE
BBIJJAIOIIMXCS YUEHBIX-XUMHUKOB.

2. Xumuueckue jaboparopun 0O0pa30BaTENIbHBIX YUYPEXKIEHUH CpEelHEro M BBICLIETO

npodeccnoHabHOTO 00pa3oBaHus (y4eOHBIE W HAydYHBIC), HAYYHO-HCCIIEIOBATEIHCKUX
OpraHu3aIui.

3. DKCKypcHUH B IPUPOLY.

IIpumepHbIe HATIPABJIEHHUS IPOEKTHOM /1eSITeIbHOCTH 00y4AI0IINXCS
1. Pabota ¢ pa3auuHbIMH UCTOUHUKAMH XUMUYECKONH HHPOpMAIUH.

2. Ananutuyeckue 0030ppl HMHQOpPMALMM O PEIICHUIO ONpEAENEHHBIX HAy4HBIX,
TEXHOJIOTUYECKUX, IPAKTUYECKUX MPOOIIEM.

3. OsBnameHne OCHOBAMH XMMHUYECKOTO aHAINA3A.

4. OnageHue OCHOBaMHU OPraHUYECKOTO CHHTE3A.

KprI/IBOM BBIJACJICHO COACPIKAHNE, KOTOPOC PEKOMCHAYETCA BKIIOYATh B IIJIAaHUPOBAHUE IIPU YCIIOBHUU BBIACJICHUA HA
N3Y4YCHUEC XUMUHN OOTIOJTHUTCIIBHOTO Yaca B HEACIIIO.

Tunbl PAaCYCTHBIX 3a/1a4:

1. BpiuncieHne MaccoBOMl JOMM XUMHUYECKOTO 3JieMeHTa 1o ¢GopMmylie COEIUHEHUS.
YcrawoBaeHHe npocrtTemnueH @ o0 p MYy Jgbl
BemecrBra OO MadccOBbBM JOJAAM XHMHYECKHX
3JJeMeHTORB.

2. Bpruncienus o XMMHUYECKUM YpPaBHEHHUSIM KOJIMYECTBA, 00beMa, Macchl BELIECTBA IO
KOJIMYECTBY, 00BbEMY, MAacCe peareHTOB MM MPOAYKTOB PEAKIIUH.

3. Pacuet MaccoBOl 01U paCTBOPEHHOTI'O BEIIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoOT:

8 kiacc

1. JlaGopatopHoe oOopynoBaHHe W TMpuUeMbl oOpaimieHus ¢ HuM. [IpaBuna Oe3omnacHou
paboThl B XUMUYECKOH JIa0OpaTOPHH.

2. OuncTKa 3arpsA3HEHHON TOBAPEHHOM COJIH.

3. [Ipn3Haku NpoOTEKaHUA XUMUYECKUX PEAKIIUI.



4. ITonydyeHune KUCIOpOJa U U3YYEHUE €T0 CBOMCTB.
5. Ilomy4yeHnue BOAOpOJA U U3YYEHUE €70 CBOWCTB.
6. [IpuroroBiieHHE pacTBOPOB C OIPEAEICHHON MacCOBOM JIOJIEW PAaCTBOPEHHOTO BEILIECTBA.

7. PemieHne >KCIEpUMEHTAIBHBIX 3a7ad MO TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COETUHEHUN).

9 kjaacc
1. Peakiuu noHHOTO OOMeEHA.

2. KaugecrnBeHHBE p e aKxKiHaH H a H O H Bl B
pacrTBODpEe.

3. [ToaqryvyeHHHE aMMMHaKa H H3y YeHHEe ero
C BOHCTRB.

4. [lonryvenmsne yrJageKHCJOrNo rasz3a H H3yuyeHHSEe
ero CBOHCTRB.

5. Pemenne skcrnepuMeHTabHBIX 3amad 1o teme «Hewmeramer IV — VII rpynn m ux
COCTMHEHUIN.

6. Pemenue 9KCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «MeTanabel U uxX COCOAUHCHUS.



8 Knacc

(2 4B Hepento, Bcero — 72 )

TemaTtnyecKkoe NNaHUPOBaAHME C YKa3aHMEM KO/IMYeCTBa 4acos

Tema

OCHOBHOe coaeprKaHue TeMbl

Buapbl aeatenbHocTH obyyalowmxca

Beenenue (3 u)

1. IlpenmeT u 3a1a4m XUMUH.

2. MeToasl XUMHUH. XMMHYCCKUHN S3BIK.

3. IpakTuyeckast padora Ne 1. [Tpuémer oOpameHus ¢ 1a60paTOpHBIM
obopynoBanueM. CTpoeHHe TUIAMEHHU.

JdemoncTpaumnu. TabauIel U caibl, MOKa3bIBAIOIINE HCTOPUICCKUMA
MyTh Pa3BUTHUS HAYKH, IOCTHKCHHSI XUMHUH U UX 3HAYCHHE; TaOOpaTopHOE
obopymoBaHue

Hcnonp30BaTh MEXKIPEIMETHBIE CBS3H.
Paznuuare Tena u BeuecTna.

3HAKOMHTHCS C JTA0OPaTOPHBIM 000PYIOBAaHUEM.
CoObmofare TEXHUKY 0€3011acHOCTH

Pa3gea 1. BemmecTBa 1 XUMH4YecKHe ABJIECHUS C MO3UIIUI AaTOMHO-MOJI

eKYJISAPHOro yyeHus (44 1)

1. Xumuueckue
3JIEMEHTHI H BellleCTBA
B CBeT€ aTOMHO-
MOJIEKYJISIPHOTO Y4€eHHUS
(CR))

1. [TonsATHEe «BemecTBO» B GU3HKE U XUMHUH. DU3HUECKHUE U XUMUICCKHE
SIBJICHHUSL.

2. ATOMBI, MOJIEKYJIbI, XUMHUYECKHE 3JIEMEHTHI. DOPMBI CYIIIECTBOBAHUS
AJIEMEHTOB B MPUPOJIE.

3. CocraB BemecTB. [IpocThie U C0KHBIE BEMIECTBA. 3AKOH MOCTOSHCTBA
COCTaBa BEILIECTB.

4. AtToMHO-MOeKyIgspHOE yueHne. OTHOCUTENIbHAsI aTOMHAasi Macca.

5. OTHOcUTENbHAS MOJNEKY/IsIpHas Macca. MaccoBasi J0OJIsl SJIEMEHTA B
COEIMHEHMH.

6. [lepuonuueckas cucrema XxumMuueckux smeMentoB /.M. Menneneena.
7, 8. BaJIecHTHOCTh XUMHYECKHX DJIEMEHTOB.

9. KonnuectBo BemectBa. Moab. MomnsipHast Macca. Pacuérsl o
XUMUYECKUM (HOpMyTIaM.

Jdemoncrpaumu. 1. uznveckue u xumuyeckue sipineHus. 2. U3mepenue
MJIOTHOCTH XKUJKOCTe apeoMeTpoM. 3. [1naBienue cepsl. 4.
OrnpenenieHue 3MEKTPONPOBOJHOCTH U TEIIONPOBOJHOCTH BEIIECTB. 5.

VYcranaBnmmBarn MCKIIPCAMETHEBIC CBA3H.

Paznuuare nmoHATHS «aTroM», «KMOJIEKYIay, «XUMHYECKUN

JJIEMEHT.

OnuceiBaTh GU3NYECKUE U XUMUYECKUE

SIBIICHHSI.

CpaBHUBaTh CBOMCTBA BEILIECTB.

Haoironars cBoiicTBa BEIIECTB.

CpaBHuBaTh PU3NIECCKUE U XUMUICCKUE STBICHHUS.
ComnocTaBaaTh TPOCTHIE U CIOKHBIE

BEIIIECTBA.

OnpenensaTs BAJIGHTHOCTh aTOMOB B OMHAPHBIX
COCIUHCHMSIX.

YmeTh nonb3oBarbes [lepuoandeckoit cuctemoit
xumuueckux 3neMenToB .M. Menaeneesa npu
ONPEICIICHUU BAJICHTHOCTH.

OnuceiBaTh COCTaB MPOCTEUIINX COEINHEHUN 10 UX

N3yueHne CBOMCTB BEUIECTB C UCIIOIb30BaHUEM Kosutekunu «lllkama

XUMUYECKHM (pOopMysIaM.




TBEpHOCTU». 6. Mozenu aToMOB U MOJIEKYIT; KPUCTAJUIMUECKUX PEIIETOK.
7. Konnekuus MeTaJUIOB U HeMETaJOB. 8. [loydeHue yriekucioro rasa
pa3nuuHBIMU criocobamu. 9. Dnektponus Boasl. 10. Ousnueckue
ABJICHUS: BO3TOHKA MO/A, KAIITYEHUE BO/IbI, HAKAJINBAaHNE KBapLa,
HarpeBanue Hadranuna. 11. Oneitel o quddysuun. 12. Komnekus
MIPOCTHIX BEIIECTB, 00pa30BaHHBIX dJIeMeHTaMu 1-3 mepuomnos. 13.
Komnneknus BeniecTs KOJIMUECTBOM BelllecTBa 1 MOJIb.

14. Iluramudeckoe mocoOne: KOJIMIeCTBEHHBIC OTHOIICHUS B XMMUH.
JlabopaTropHble onbIThI. 1. PaccMOTpeHMEe BELECTB € pa3IndHbIMU
(Gu3nueckuMu CBONCTBAMHU (Me[b, XKee30, IUHK, CEPa, BOAA, XJIOPH
HaTpus U Ap.). 2. VcribiTanue TBEPAOCTH BEIIECTB C MOMOIIIBIO 00pa3IoB
koyekmn «llIkama TBEpaocTu». 3. [IpuMepbl GuU3HUECKUX SBICHUM:
crubaHue CTeKJITHHON TPyOKH, KUIISTYCHHE BOJIbI, IJIaBJIeHUE napaduHa.
4. ITpuMepbl XUMHUUYECKUX SIBJICHUN: TOPEHUE APEBECUHBI,
B3aMMOJICHCTBUE MpaMopa ¢ COJITHOM KUCIO0TOH. 5. M3yueHune oOpasios
METAJUIOB U HEMETAJUIOB (CEpBbl, JKelle3a, allOMUHMS, TpaduTa, MeIU 1
ap.). 6. FI3yueHue cBOMCTB BEIIECTB: HArPEBAHUE BOJIbl, HATPEBAHUE
okcuaa kpemuus (IV).

Pacuérnble 3ana4u. 1. Beiuncnenue OTHOCUTENbHONW MOJIEKYIISIPHOM
Macchl BEUIECTB, MACCOBOM JOJIM AJIEMEHTOB 10 XMMUUYECKUM (DOPMyIIaM.
Boruncnenue MossipHO# Maccbl Bemectsa. 2. OnpeneneHne Maccol
BELICCTBA 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA U ONPENECICHHUE
KOJIMYECTBA BELIECTBA 110 U3BECTHOM Macce.

Tema TBOpYeckoii padoTbl. MiimocTpupoBaHue MOJI0KEHUN aTOMHO-
MOJIEKYJISIPHOTO YUECHHUSI

CoctaBnsaTh GopMyibl OMHAPHBIX COSIUHEHHI IO
U3BECTHOM BaJICHTHOCTH aTOMOB.

MozenupoBaTk CTPOEHHE MOJIEKYI METaHa, AaMMHUAKa,
BOZIOPOJIa, XJIOPOBOAOPOAA.

[Tonw3oBarbest nH(pOpMaLIUER U3 IPYTUX UCTOYHUKOB
JUIs1 IOATOTOBKH KPaTKUX COOOILEHU.

I'0TOBUTH KOMITBIOTEPHBIE IPE3EHTALIMH 110 TEME.
PaccunThIBaTE OTHOCUTENBHYIO MOJIEKYISIPHYIO MacCy
1o (hopMyniaM BELIECTB.

PaccunTeIBaTh MacCOBYIO JOTK0 XUMHYECKOTO DIIEMEHTA
B COCMHEHUU.

PaccunthIBaTh MOJIIPHYIO MacCy BEIECTBA.
YcraHaBiuBarh npocTeiiniie (GopMyIibl BEIECTB MO
MacCCOBBIM JIOJISIM JJIEMEHTOB

2. XumMnyeckue
peakumnu. 3aKOHBbI
COXpaHeHHs MacChl U
Heprum (7 4)

1. CylmHOCTh XUMHUUYECKUX PEAKIUNA U MPU3HAKU UX MTPOTEKAHMUS.
TenunoBoit 3peKT peakuu.

2. 3aKOH COXpaHEHHUsI MacChl U SHEPTUHU. YPAaBHEHUSI XUMHUUECKHUX
peaKuuii.

3-4. Peienue 3a1a4: pacuy€Thl MO0 XUMHUYECKUM YPABHECHHSIM.

5. Tunbl XUMHYECKUX PEAKLIHM.

6. O60061meHue 3Hanmii mo TemMam 1, 2.

7. KontponbHast pabora Ne 1.

Hdemoncrpanuu. 1. [IpumMepbl XUMHUYECKUX PEAKIIUI pa3HBIX BUIOB:

OnuceIBaTh TPOCTEUIIINE XUMUYECKUE PEAKIIUU C
IIOMOILBIO XUMUYECKUX YPAaBHEHUM.
KrnaccudunupoBarb XuMH4ECKHE pEAKIIUH.
AKTyaln3upoBaTh 3HaHUA O MPU3HAKAX XUMUYECKUX
peaxkuuii.

CoctaBnsaTh Ki1acCU(PUKALMOHHBIE U CPAaBHUTEIIbHbIC
TaOJIULBI U CXEMBbI, OTIOPHBIE KOHCIIEKTHI.
BruraucisaTh 1o XUMUYECKUM YpaBHCHHUAM MACCy WA
KOJIMYECTBO BEIIECTBA 10 U3BECTHOI Macce WK




pa3ioKeHne MalaxuTa, IMXpoMara aMMOHUS, MTOJy4eHHe Cyabhuaa
JKeles3a, TOPeHHe MarHus, B3aUMOICHCTBHUE COMISTHOM KUCIIOThI

¢ kapOboHaTroM HaTpus U Jp. 2. ONbITH, WUTIOCTPUPYIOLINE 3aKOH
COXPaHEHHs MaccChl BEIIECTBA: TOPEHUE CBEYH HA BECax C MOIVIOUICHHEM
IPOJYKTOB TOPEHHUSI, OKUCIIEHUE METAJIOB B 3aKPBITHIX COCYIaX CO
B3BEILIMBaHWEM, OOMEHHbBIE PEAKIMHU B IPUOOpax AJis WILTIOCTPALIUN
3akoHa. 3. HaGop mMoznerneii aroMoB.

JlaGoparopHbie onbIThI. 1. [Ipu3HaKK XUMUYECKUX PEAKIUNA:
HarpeBaHue MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE PACTBOPOB €IKOTO
HaTpa ¥ XJOpHUAa MeH, B3aUMOACHCTBUE PACTBOPOB YKCYCHOM KHCIIOTHI
U ruipokapOoHara HaTpus. 2. TUIIBI XUMHUYECKHUX peakluii: pa3IoKeHue
ruapokcuna meau (1), B3anmopaeiicTBue xene3a ¢ pacTBOPOM XJIOpHUIa
menu (II), B3aumoneiicteue okcuna meau (I11) ¢ pactBopom consaHOM
KHCIIOTHI.

Pacuyérnble 3aqa4u. BeruuciaeHue 1o XUMUYECKUM YPABHEHUSAM MacCChlI,
KOJIMYECTBA BEIIECTB: a) BCTYMUBIINX B PEaKIHIO; 0) 00pa30BaBIINXCS B
pe3ynbTare peakuuu

KOJINYECTBY BEIIECTBA OJJHOTO U3 BCTYMAIOLIUX WIN
MTOJTYYAIOITUXCS B PEAKIIUU BEIIECTB

3. MeToabl xumuu (2 4)

1. Metonpbl, cBI3aHHBIE C U3yYEHHEM BELIECTB: HAOIOICHNE, OIIMCaHuE,
CpaBHCHHC, XUMHUYECKUN SKCIICPUMCHT.

2. XUMUYECKUH S3bIK (TEPMUHBI, HA3BaHMS, 3HAKH, (DOPMYITHI,
ypaBHeHus ). [lonarue 00 mHAMKATOpAX.

JlaGopaTopHblii onbIT. I3MeHEHHE OKPACKU MHIUKATOPOB B PA3IMUYHBIX
cpenax

Habmionars 1eMOHCTpUpYEMBIE U CAMOCTOSITENIHHO
MIPOBOJUMBIE OIBITHI.

OnurceIBaTh CBOMCTBA M3y4aeMbIX BELIECTB HA OCHOBE
HaAOIIOICHNH 32 UX MPEBPALCHUSIMHU.

Y4uThCs POBOAUTH XUMUYECKUNA SKCIIEPUMEHT.
CoObmofarh TEXHUKY 0€3011acCHOCTH.

Hcnonbs3oBaTh METOJ CPaBHEHUS IIPU XapaKTEPUCTHKE
CBOMCTB BELIECTB

4. BemectBa B
OKpY:Kaolei Hac
Npupoae U TexHuke (6

1)

1. YucTsle BelecTBa U CMECH.

2. llpakTtuueckast padora Ne 2. Ouucrka BEUIECTB.

3. PacTBOpBHI.

4. IlpakTnueckas padora Ne 3. PacTBOpMOCTb BEIIECTB.

5. CnocoObl BhIpaXeHUsI KOHIEHTPAIMK PacTBOPOB. Pemienue 3agay.
6. llpakTuyeckas padora Ne 4. [IpurorosieHnue pacTBopa 3aaHHON
KOHIICHTpAaL1H.

Jdemoncrpauuu. 1. Paznenenue cMeceil pa3nuyHbIMU METOAAMHU. 2.

YCTaHaBJII/IBaTB Me)KHpeI[MeTHBIe CBA3U.
Y4uThCs MPOBOAUTH XUMUUYECKUNA SKCIIEPUMEHT.
HabGmronars npeBpaiieHus n3y4yaeMbIX BEIIEeCTB.
OmnuceIBaThL CBOMCTBA BEILIECTB U cMeCel

B XOJI¢ JICMOHCTPAIIMOHHOTO U JIA0OPaTOPHOTO
AKCIIEPUMEHTOB.

CpaBHI/IBaTB YUCTHIC BCIIECCTBA U CMCCH.

YMeTh pa3nensiTb CMECH.




Komnexuus «HedTh u HepTenpoaykTh». 3. PacTBOpeHne BELIECTB ¢
pa3IMYHBIMU CBOMCTBAMU. 4. YCIOBUS U3MEHEHUSI PACTBOPUMOCTH
TBEPIBIX U Ta3000pa3HbIX BEIIECTB. 5. TeraoBbie 3 PeKTs! Mpu
PacTBOPEHUU: PACTBOPEHUE CEPHOM KUCIOTHI, HUTPATa aMMOHHUS.
Jlaboparopnblie onbIThI. 1. [IpuroroBnenue u pasnoxeHue cMeCU
JKelle3a U Cepbl, pa3eieHne cMecu He)TH U BOIBI.

2. UccnenoBanne GU3NUIECKUX U XUMUYECKUX CBOWCTB MPUPOIHBIX
BenecTB (M3BecTHAKOB). 3. CpaBHEeHHE TTPOO BOMBI: BOIOIPOBOAHOM, U3
TOPOJCKOTO OTKPBITOrO BOAOEMA.

Pacuérnble 3anauu. 1. Hcnonvzosanue epaghuxos pacmeopumocmu 0isi
pacuéma kodppuyuenmos pacmeopumocmu seujecms’. 2. Beraucnenue
KOHIIEHTpAIMK1 PacCTBOPOB (MAacCCOBOM JOJH, MONAPHOU KOHYEHMpayuu) 1o
Macce pacTBOPEHHOTO BEIeCTBA M 00BEMY HIIM Macce pacTBOPUTEIIA. 3.
Brruncnenue macchl, 00bEMa, KOTMYECTBA pACTBOPEHHOTO BELIECTBA U
PacTBOPUTEIIA 110 OIPEAEIEHHON KOHLIEHTPALUU PacTBOPA.

Tembl TBOpUecknx padoT. BemecTBa B TexHuke. [lonyueHnne BemecTs ¢
3aJJaHHBIMH CBOMCTBAaMH — OCHOBHasl mpobiema xumuu. [Tonstue o
BELIECTBAX KaK O ChIpbE, MaTepHaIaxX U MPOLYKIUH.
[IpuponooxpaHuTenbHOE 3HAYEHUE OYMCTHBIX COOPYKEHUN U
3KOJIOTMYECKU YUCTBIX TEXHOJIOTUI

IIpoBOAUTE OYUCTKY BELIECTB OTCTAUBAHUEM,
(GUIBTpOBaHNEM, BBIITAPUBAHUEM.

Jlenarb BBIBOABI U3 PE3YJIBTATOB IPOBEAEHHBIX
XUMHYECKHUX OIBITOB.

CocTaBnsaTh KJIacCCU(PHUKALMOHHBIE CXEMBI.
[TpuMeHATh CUMBOIMKO-TpauIecKre CPEeACcTBa
HaIVISIIHOCTH.

BbI4ncasaTh MaccoByIO IOJII0 paCTBOPEHHOIO BEIIECTBA
B pacTBOpE.

[IpuroraBnuBarh pacTBOPHI 3aJaHHON KOHIIEHTPALINH.
[Tonw3oBarbest nH(MOpMaLIUER U3 IPYTUX UCTOYHUKOB
U1l IOATOTOBKH KPaTKUX COOOILEHU.

T'0TOBUTE KOMIIBIOTEPHBIE ITPE3ECHTALIUU T10 TEME

5. IlonsiTHE O ra3ax.
Bosnyx. Kuciopoa.
T'openmne (7 4)

1. 3axonsl I'eii-JIroccaka u ABoraapo. Pemenue 3anad: pacuéTsl Ha
OCHOBaHUU T'a30BbIX 3aKOHOB.

2. Boznyx — cmech rasos.

3. Kucnopog — XMMHYECKHUI AJIEMEHT U MTPOCTOE BelecTBO. [lonmyyenue
KHCIIOpOJa.

4. IlpakTnueckas padora Ne 5. [lonydeHne KUCIOPOJa U U3YUYECHHUE €TI0
CBOMCTB.

5. XuMHY€eCKHE CBOMCTBA U MPUMEHEHHUE KUCIOPOIA.

6. O60061eHNe 3HaHMii 10 TeMaM 4, 5.

7. KonTponwsHas pabora Ne 2.

JemoncTpauuu. 1. [Tonyuenue xkucnopona. 2. Cxxuranue B armocgepe
KHCIJIOpOZa Cephl, yIiisi, KpacHoro docdopa, xkemnesa.

Hcnonb3oBaTh MEXMIPEIMETHBIE CBSI3H.

Hcnonp30BaTh puMepbl pelieHrs TUIIOB 3a/1a4,
3aIaYHUKU C TPUBEAEHHBIMHU B HUX aJITOPUTMaMU
peleHus 3a1ad.

O0600m1aTe 1 CUCTEMAaTU3UPOBATH 3HAHUS 00 U3YYEHHBIX
BEIIECTBAX.

Yuurtbcs pemars UCCIEA0BATENBCKUM ITYTEM
MMOCTaBJICHHYIO MTPOOIEMY.

Habmronats npeBpalieHus n3y4aeMbIX BEIICCTB.
OmnuceIBaThL CBOMCTBA BEIIECTB B XOI€E
JIEMOHCTPAIIMOHHOTO U JJA00PATOPHOTO IKCIIEPUMEHTOB.
YuuThCsl pacKpbIBaTh MPUYUHHO-CIIEICTBEHHYIO CBSI3b

1

KypcrBoM BeIZIeIIeHBI pacuéTHBIE 3a/1a9H, PEIICHHE KOTOPhIX pacCMaTpUBACTCS MIPH yCIOBUH BBIACTICHNS Ha N3yUEHHE XUMUH JIOTIOTHUTEIHHOTO Yaca B HEJEIIO.




3. OnbIThI, IOATBEPKAAIOLINE COCTAB BO3AYyXa. 4. ONBITHI IO
BOCIIJIAMEHEHUIO U TOPEHUIO.

Pacuérnbie 3agaun. 1. OnpeneneHue OTHOCUTENBHOM MIJIOTHOCTH Ia30B
10 3HAUYEHUSIM UX MOJIEKYJIIPHBIX Macc.

2. OnpeneneHre OTHOCUTENBHBIX MOJIEKYJIIPHBIX Macc ra3000pa3HbIX
BEILECTB IO 3HAUYEHUIO UX OTHOCUTEIBHOMN MJIOTHOCTH.

Tembl TBOpUYecKHX padoT. ATMochepa — Bo3aymIHast 06004uKa 3eMiTu.
TenaeHMM K U3MEHEHHIO cocTaBa Bo3ayxa B XXI B.

OCHOBHBIEC UICTOUYHHKH 3arpsi3HEHUs aTMocdepbl. TpaHCIOpT — OIUH U3
OCHOBHBIX UCTOYHUKOB 3arps3HEHUs aTMOC(EPBI.

MexayHapogHOe COMIaIeHHE O 3alIUTe aTMOC(ephl

MeXIy PU3NYECKUMU CBOMCTBAMH M3y4aeMOTO
BEII[ECTBA U CIIOCO0AMU €ro COOUpaHus.

[IpuMeHATh MOTy4YEHHbIE 3HAHUSI IPU TPOBEACHUHI
XUMHUYECKOTO SKCIIEPUMEHTA.

YcraHaBIMBaTh CBSI3b MEXKY CBOMCTBAMM BEILIECTBA U
€ro MPUMEHEHHEM.

OT1Oupars HeOOXOAUMYIO HH(OPMALINIO U3 Pa3HBIX
HCTOYHHKOB.

['0TOBUTH KOMIBIOTEPHBIE MTPE3CHTAIIUU IO TEME

6. OcCHOBHBIE KJIACCHI
HEOPraHUu4ecKnxX
coequnenui (13 v)

1. Oxcuapl U UX COCTaB, HOMEHKIIATypa, kKiaaccudukarus. [Toastue o0
aM(pOTEPHOCTH.

2. OcHOBaHMSI — TUJIPOKCUIBI OCHBHBIX OKCHJIOB.

3. Kucnotsl: cocTaB 1 HOMEHKJIATypa.

4. Conu: cocTaB M1 HOMEHKJIATypa.

5. XMMHYECKHE CBOMCTBA OKCUIOB.

6. XMHUYeCKHEe CBOMCTBA KUCIIOT.

7. IlonyueHnue 1 XMUMUYECKHE CBOWCTBA OCHOBaHUI. AM(poOTEpHbIe
TUAPOKCHIBI.

8. XuMHueckue CBONCTBA COJIEH.

9-10. ['eHeTHUECKas CBSA3b MEXKY KJlacCaMU HEOPTraHUYECKUX
COEIMHEHUM.

11. O6001menue 3HaHMil 10 TEME 6.

12. IlpakTnyeckast padora Ne 6. lccnenoBanue cBONHCTB OKCHU/IOB,
KHCJIOT, OCHOBAHHIA.

13. KonrponbHas pabora Ne 3.

demoncTpanmu. 1. O6pasnpl COETMHEHUI — TPEICTaBUTENICH KJIaCCOB
KHCJIOT, COJIEM, HEPAaCTBOPUMBIX OCHOBaHMM, IEI0YEH, OKCUIOB. 2.
OnBITHL, MJUTFOCTPUPYIOIIUE CYIIECTBOBAHNE N'€HETUYECKOM CBSA3H MEXY
coeauHeHusIMH pocdopa, yriiepona, HaTpus, KaabIus. 3.
B3aumopelicTBre Kanblysa U HaTpUs ¢ BoAou. 4. JlelcTBUE MHIUKATOPOB.
5. OnbIThl, WUTIOCTPUPYIOLINE XUMUYECKHE CBOMCTBA OTACIIbHBIX
KJIACCOB HEOPTaHWYECKUX CoequHEHU. 6. OOpa3Ibl IPOCTHIX BEIIECTB U

HccnenoBarb CBOMCTBA U3y4aeMbIX BEIIECTB.
Habmronare ¢pusndeckue 1 XUMHUECKUE PEBPAILICHUS
M3y4aeMbIX BELICCTB.

OnuchIBaTh XUMUYECKHUE PEAKLINHU, HAOIIOAeMbIC B
X0JI€ IEMOHCTPAL[MIOHHOTO U J1a00paTopHOro
JKCIIEPUMEHTOB.

Jlenath BBIBOZBI U3 PE3YJIBTATOB IIPOBEACHHBIX
XUMHUYECKHUX OIBITOB.

Knaccugunuposars n3ydaeMble BeleCTBa.
CoctaBnsaTh pOpMyYIbI OKCHIOB, KHCIOT, OCHOBaHUH,
COJICH.

XapakTepu30BaTh COCTAaB U CBOWCTBA BEILIECTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCINHEHUMN.
3anuchIBaTh YpaBHEHUS XUMUUECKUX PEaKUil.
OcCyniecTBIATh TCHETHYECKYIO CBSA3b MEXKAY KIacCaMH
HEOPraHWYECKUX COCAUHEHUIN




WX COeJIMHEHUH (OKCHOB U THIPOKCUIOB), 00pa30BAHHBIX JIEMEHTAMU
OJTHOTO MepHo/a.

JlaGoparopHblie onbIThI. 1. PaccMoTpenne 00pa3iioB OKCHIIOB: yIiiepoaa
(IV), Bomopona, pocdopa, Menu, KaabIus, Kene3a, KpeMHUs. 2.
Habmtonenne pacTBOPIMOCTH OKCHJIOB QIFOMHHHUS, HATPUS, KATBIIHS U
Mmenu B Bozie. 3. Onpenenenre KUCIOTHOCTH-OCHOBHOCTH CPEIbI
pacTBOPOB € MOMOIIbIO UHANKaTOpa. 4. B3auMonelicTBre OKCHI0B
Kanbius 1 pocdopa ¢ BOAOH, onpeieiIeHUE XapakTepa 00pa30BaBIIEroCs
OKCHJIa C TIOMOIIIBI0 UHIUKaTopa. 5. Bzaumopeiictsue okcuaos meau (11)
Y IMHKA C PaCTBOPOM CEpPHOM KUCIOTHI. 6. [lomydeHue yriekucioro raza
Y B3aMMOJEHCTBUE €r0 C U3BECTKOBOM BOIOW. 7. B3anmozerncraue
MeTaJIOB (MarHus, IUHKAa, KeJie3a, MeIi) C pacCTBOpaMH KUCIOT. 8.
B3aumopeiicTBue pacTBOpOB KHUCIOT CO 1ienodamu. 9. Bzaumonelicteue
pacTBOPOB KUCIIOT C HEpAaCTBOpUMbIMH OcHOBaHUsIMU. 10. [Tomyuenue
HEPACTBOPUMBIX OCHOBAHHI U UCCIICIOBAHUE UX CBOMCTB (HA IpUMEpE
TUAPOKCHIA ITMHKA U ruapokcuaa meau (11))

Paznen I1. XuMu4yeckne 3j1eMeHTHI, BelIeCTBA M XMMHYECKHE PEaKIMH B CBeTe JIeKTPOHHOM Teopuu (25 4)

7. Ctpoenue aroma (4 4)

1. CocTaB u Ba)KHEHIINE XapAKTEPUCTUKU aTOMA.

2. N3otonbl. XUMHYECKUI JIEMEHT.

3-4. CTpoeHHe MEKTPOHHBIX 000JI0YEK aTOMOB.

JNemoncrpanun. 1. Cxemsr onvimos Tomcona, Pezepgpopoa, Munnuxena®.
2. Cxembl 0nvimos, NOOMBEEPHCOAIOWUX CEOUCMEA ITIEKMPOHA KAK
yacmuywl U Kax 6onHsl. 3. MoJenu aToMOB pa3INdHbIX JIEMEHTOB

Hcmnons3oBaTh MCKIPCAMCTHBIC CBA3U.
MogenupoBaTth CTpOEHHE aToMa.

OHpeI[eJIHTB MOHATHUS «XUMHUYECKUI DJICMCHT»,
«TIOPSIIKOBBIA HOMEP», «MAaCCOBOE YUCIIO», «U30TOID,
«OTHOCHUTEJbHAsI aTOMHAs Maccay, «3JIEKTPOHHAs
000JI04Ka», «IJIEKTPOHHBIN CIIO».

Jlenatb yMO3aKIIIOUEHUS O XapaKTepe N3MEHECHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB C YBEIMUECHUEM
3apsi 0B aTOMHBIX SIIED.

[Tonp3oBarhCst HHGOPMALIHEH U3 APYTUX UCTOYHUKOB
JUTSL TIOJITOTOBKY KPATKUX COOOIICHHIA.

['0TOBUTH KOMITBIOTEPHBIE TPE3ECHTAIMH 110 TEME

8. llepuoguyueckmii
3aKOH U

1. CBOﬁCTBa XUMHWYCCKHUX BJICMCHTOB U UX nepnozmqecmxle N3MCHCHMUSI.
2. [lepnonuueckuii 3akoH u [leprognueckas cucteMa XUuMHYECKHUX

KnaccuguupoBars H3y4eHHbIE XMMUYECKHE HIEMEHTBI
U UX COCIUHEHUS.

2 KypcuBOM BBIIENEHEI IEMOHCTPAIIMH, KOTOPBIE HE SABISAIOTCS 00S3aTeIbHBIMA U IIPOBOIATCS TOJIBKO IIPH HATMYHH COOTBETCTBYIOMIETO 000PYIOBAHHS.




Iepuonnueckast
CHCTEMAa XUHMHYECKHUX
iemenToB JI.H.
MenpeneeBa (3 4)

aeMeHToB [[.1. Menneneesa B cBET€ TEOPUHU CTPOCHHUSI ATOMA.

3. XapaKkTepuCTHKa XUMUYECKUX 3JIEMEHTOB I10 MTOJIOKEHUIO B
NIEPUOJUYECKOMN CUCTEME.

Jemoncrpanuu. 1. Habop crnaiinos, kogorpamm, TaOJIHUIL
«Ilepnonnueckuii 3akon» u «CtpoeHue aromay. 2. JleMoHCTpanus
00pa3IoB MIETOYHBIX METAJIJIOB M TaJIOTEHOB. 3. B3aumopeiicTeue
IIEJIOYHBIX METAJIIOB U TaJIOTEHOB C MIPOCTHIMU U CIOXKHBIMU
BELICCTBAMM.

Tembl TBOpUYeCKHX PadoT. 3HAYCHHUE IEPUOANYECKOTO 3aKOHA JIJIS
Pa3BUTHs HayKH U TEXHUKH. POJIb IEpHOINYECKOTO 3aKOHA B CO3IaHNAN
Hay4YHOW KapTHUHBI MUpa

CpaBHUBaTh CBOMCTBA BEIIECTB, TIPUHAICKAIINX K
Pa3HbIM KJIaccaM; XMMHYECKHE IEMEHThI pa3HbIX
TPYIIIL.

YcranaBnuBaTh BHYTPH- U MEXKIIPEAMETHBIE CBSI3U.
OnuchIBaTh M XapaKTepU30BaTh CTPYKTYPY TAOIUIIBI
«[lepuoanueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.U. MenneneeBa» (kopoTkas popma).

Pa3znuyare nepuoabl, rpynibl, INIaBHbIE U TOOOYHBIE
TIOATPYIIIIBI.

XapakTepu30BaTh XUMUYECKUE DJIEMEHTHI 10
nosioxkenuto B I[lepuonnueckoit cucreme J1.1.
Meunneneesna.

CTpyKTypupOBaTh MaTepHal O )KU3HU U JIEITETbHOCTH
J.. Menneneesa, 00 yTBEPKICHUH YICHUS O
NEPUOJUIHOCTH.

Ot6uparp uHGOpPMAITUIO U3 APYTUX UCTOUHUKOB IS
MOJTOTOBKH KPAaTKHX COOOIIECHUI.

['oTOBUTH KOMITBIOTEPHBIE TPE3ECHTAIMH 110 TEME

9. CTpoeHue BemecTBa
Gw

1. XumMuueckas CBsI3b U €€ BUJIBI.

2. KoBajenTHas CBSI3b U €€ BUIEIL.

3. MoHHas CBs3b.

4. CrenieHb OKUCJICHUS.

5. Kpucrannuyeckoe cTpoeHre BelecTBa.

Hdemoncrpamuu. 1. BzaumoneiictBue Harpus ¢ XJiopoMm. 2. Monenu
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB C HOHHBIM, aTOMHBIM U
MOJIEKYJIIPHBIM CTpOoeHUEM. 3. Bocco3ganue 1eI0CTHOM CTPYKTYPhI

XJIOpU/Ia HAaTpHsl MyTEM HallokeHus Habopa KonokapT. 4. Bosronka nona.

5. Ucnapenune TBEpaorO yriekucioro raza. 6. Habop aromoB miist
MOICIUPOBaHHA CTPOCHHA BCUICCTB C KOBAJICHTHOM M HOHHOU CBSI3BI0

Pa3srpannunBaTh MOHATUS «XUMHYECKAsI CBSI3bY,
«KpHUCTAJUINYECKasi peIIETKa.

O0600m11aTh MOHATHS «KOBAJIEHTHASI HEMOJISIPHAs! CBSA3bY,
«KOBAJICHTHAs MOJISIPHASI CBSI3bY, «MOHHAs CBS3bY,
«MOHHAs KpUCTAJUIMYECKAsl pEIIETKA», «aTOMHast
KPUCTAJIINYECKAs PEIIETKA», «MOJIEKYIISIpHAS
KpUCTAJNINYECKasl pELIETKa.

YMeTh COCTaBIATh CXeMbl 00pa30BaHUSI BELECTB C
Pa3IMYHBIMHU BUIAMU XUMUUYECKON CBS3H.

YMeTh XapakTepu30BaTh CBOMCTBA BEIIECTBA, 3HAS €T0
KPUCTAJIINYECKYIO PELIETKY.

MopenupoBarb CTPOCHUE BELIECTB ¢ KOBAJICHTHON U
HWOHHOU CBSI3bIO.

Onpenensats CTENEeHb OKUCICHUS 3JIEMEHTOB.
CoctaBnsaTh (OpMYIbI BELIECTB [0 CTENEHU OKHCICHUS
JJIEMEHTOB




10. Xumuyeckue
peakIuu B cBeTe
3J1eKTPOHHOM TeopuM (5

1)

1. Peakuuu, mpoTeKaronye ¢ U3BMEHEHHEM U 0€3 U3MEHEHUS CTEIICHH
okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE PEAKIIUU.

2-3. PaccranoBka k03(h(GHUIIMEHTOB METOIOM JIEKTPOHHOTO OanmaHca.

4. O00061menue 3gagnii 1o temam 7—10.

5. KontponbHast pabora Ne 4.

Hdemoncrpamus. [Ipumepsl OKUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
Pa3TUYHBIX TUTIOB: TOPEHHUE BEIECTB, B3AaUMO/ICHCTBHE METAILIIOB C
rajoreHaMu, cepoi, a30ToM (00pa3oBaHWE HUTPUTA JIUTHUS), PACTBOPaAMHU
KHUCJIOT U COJIEH.

Tema TBopYeckoii padoTbl. PaccMoTpenue u ananus
B3aMMOO0OYCIIOBIIEHHOCTH COCTaBa, CTPOCHMSI, CBOMCTB BEILIECTBA U €TO
MPaKTUYECKOTO 3HAYCHHS (Ha TI000M IpHUMepe)

O00011aTh TOHATHS «OKUCIUTEIbY, KOKUCICHUEY,
«BOCCTAaHOBUTEIIbY, «BOCCTAHOBIICHUEY.
Pacrio3naBarh ypaBHEHHSI OKUCTUTEIHLHO-
BOCCTaHOBHTEIIBHBIX PEAKIIHH.

PaccraBnsaTh k03(h(pULIMEHTH METOOM JIEKTPOHHOTO
OanaHca.

YcraHaBnuBaTh BHYTPH- U MEXKIIPEAMETHBIC CBSI3H.
CocTaBnsaTh KJIaCCH(PHUKAIMOHHBIE CXEMBI,
CpaBHHUTEIbHBIC U 0000IIAIONINE TAOIUIIBI.
Ot6upare nHGOpPMAITUIO U3 APYTUX UCTOUHUKOB IS
MTOJITOTOBKH KPATKUX COOOIICHHUIA.

[0TOBUTH KOMITEIOTEPHBIC TIPE3CHTAIMH IO TEME

11. Bonopon —
POXKIA0IIMIA BOAY U
Heprumo (3 4)

1. Bogopon — snemeHT u npoctoe BemiecTBo. [lonyuenue Bogoposa.
2. XuMH4YECKHE CBOMCTBA M MPUMEHEHHUE Bojopoaa. Bona.

3. IlpakTHyeckas padora Ne 7. [lonyuenne Bogopoaa u u3yueHue ero
CBOMCTB.

JemoncTpauuu. 1. [Tonydyenue Bogopona B maboparopuu. 2. 3apsaka
anmapara Kunma. 3. OnbIThl, OATBEPKIAI0IIUE HU3KYIO TNIOTHOCTh
Bonopona. 4. luddysus Bomopona. 5. l'openue Bogopoza. 6.
BoccraHoBiienne Meau u3 €€ oKkCcuia B TOKe BoJgopoaa. 7. ONbITHI,
MOJTBEPKAAIOIINE XUMUYECKUE CBOMCTBA BOABI

HabGmronars npeBpaiieHus n3y4yaeMbIX BEIIECTB.
OnuceIBaThL CBOMCTBA BEIIECTB B XOJ€E
JIEMOHCTPAIIMOHHOTO U JTA00PATOPHOTO IKCIIEPUMEHTOB.
CoOluronaTh mpaBuiIa TEXHUKHA 0€301TaCHOCTH.
YuuThCs pacKpbIBaTh IPUYUHHO-CIICICTBEHHYIO
3aBUCUMOCTb MEKIY (PU3MUECKUMHU CBOHCTBAMHU
M3y4aeMoro BEUIeCTBA M CIIOCO0aMU €ro coOMpaHusl.
[IpuMeHsTh MOTyYeHHbIE 3HAHUSI IPU TPOBEICHUH
XUMHYECKOTO IKCIIEPUMEHTA.

YcTaHaBIMBaTh CBSI3b MEXKIY CBOMCTBAMM BEILIECTBA U
cro HpI/IMeHeHI/IeM.

OT6upare HEOOXOAMMYIO HH(OPMALIHIO U3 IPYTHX
HNCTOYHHUKOB

12. I'asorensl (5 4)

1. l'asiorensl — XUMUYECKHE 3JIEMEHTHI U MPOCTHIE BEILIECTBA.

2. ®u3nYeCcKre U XUMUYECKHE CBOMCTBA raJOreHOB.

3. XnopoBonopoa. CossiHast KUCAOTA. XJIOPUIBI.

4. IlpakTnueckas padora Ne 8. [lonydeHne COMSTHON KUCIOTHI M OMBITHI
¢ Hel. Penienue 3kcniepMMeHTaNIbHBIX 3a/1a4 110 TeMe «[ aJoreHsD».

5. O6006menue 3Hanmii mo Temam 11, 12.

3aqér-urpa.

Jdemoncrpamuu. 1. [Tonyuenue xsnopa. 2. BzaumozaeicTsue ¢ XJiopom

HCHOHB3OB&TB 3HAHUS OJIA COCTABJICHUA
XapaKTEPUCTHKU €CTECTBEHHOTO CEMEICTBA TaJIOTCHOB.
HabGmronars npeBpaiieHus n3y4yaeMbIX BEIIEeCTB.
OmnuceIBaThL CBOMCTBA BEIIECTB B XOI€E
JEMOHCTPAIIMOHHOTO U JJA00PATOPHOTO IKCIIEPUMEHTOB.
VYcTaHaBIMBaTh CBS3b MEXIY CBOMCTBAMM BEILIECTBA U
cro HpI/IMeHeHI/IeM.

YcTanaBnuBaTh BHYTPH- U MEKITPEAMETHBIC CBSI3U.




HaTpHsl, CYpbMBI, XKele3a, KpacHoro ¢ocdopa. 3. ObeciBeunBanue CoOmofare npaBmiia TEXHUKH 0€3011aCHOCTH
XJIOpOM Kpacsiuux BemecTB. 4. CuHTe3 xjaopoBogopoaa. 5. [lonyuenue
XJIOPOBOZIOpO/IA peaKiieil oOMeHa u paCTBOPEHHUE €ro B BozE. 6.
B3auMoneiicTBue Opoma u Hoja ¢ MeTaJlJIaMHu; pacTBOpa UOa €
KpaxmasioM. 7. PacTBopenue Opoma u Mozia B BOJI€ M OPraHMYECKUX
pacTBopuTenax. 8. BzanMHoOe BhITECHEHUE TaJIOTEHOB U3 PACTBOPOB MX
COJIEH.

JlaGoparTopHble onbIThI. 1. Pacio3HaBaHue CONSTHON KUCJIOTHI U
XJIOpUA0B, OpOMHIOB, HOAUIOB. 2. OTOENMBaroIMe CBONCTBA XJIopa. 3.
B3anmHoO€ BBITECHEHHE TaJIOT€HOB U3 PACTBOPOB MX COJIEH




9 Knacc

(2 u B Hepento, Bcero — 68 u)

Tema OCHOBHOE copepXKaHue TeMbl Buabl aeatenbHoOCTU obyyarowmxca

Pasnen 1. Teopernueckne ocHOBbI xumumn (14 u)

1. Xumuveckue 1. CkOpOCTh XMMUYECKOM pEaKIMu. JHEPreTUKa XUMAYECKUX peakuuil. | cnonb30Bark BHYTpU- U MEXIIPEIMETHBIE CBSI3H.
peakuuu u @DakTopbl, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKLIUM. Onpenensats MOHATHS «TETIOBOM dP(HEKT PeaKIum,
3aKOHOMEPHOCTH MX 2. lIpakTnyeckas padora Ne 1. Bnusinue pa3nudyabix (pakTopoB Ha «TE€PMOXUMHYECKOE YPABHEHHEY, «IK30- U
nporekanus (3 4) CKOPOCTb XMMHUYECKOMN peaKIuu. SHIO0TEPMUYECKAs PEAKIIUs», «IIyTh TPOTEKAHUS
3. IloHsiTHE O XUMUYECKOM PAaBHOBECHHU. peakuuny, «3pPeKTUBHBIE COyAAPEHUS», «IHEPTUS
JdemoncTpanmu. 1. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT KOHLUEHTPALMKA | aKTUBALMW», «TOMOTEHHAsI CUCTEMaY, «IeTepOreHHas
pearupymoIux BemecTs. 2. 3aBUCUMOCTb CKOPOCTH PEaKLIUU OT CUCTEMa», «CKOPOCTh PEaKLUN», «XUMUYECKOE

TeMneparypsl. 3. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT IIPUPOJIBI paBHOBECHEY.




pearupyromux Beuects. 4. BiausiHue KOHIEHTpaIUU pearupyrommx
BEIIECTB HA XUMUYECKOE paBHOBecHE (Ha MpUMepe B3aUMOACHCTBUS
xnopuza xenesa (III) ¢ poganugom kanus). 5. Baumopeiicteue
AJIFOMUHUS C HOJIOM B IIPUCYTCTBUU BO/IbL. 6. B3auMozencTBue nepokcuia
Boziopoza ¢ okcusiom mapranua (VI).

JlaGopaTopHbie onbIThI. 1. ONBITHI, BBISICHAIOLINAE 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOM peaKkIuu OT MPUPOJIbl pEarupyroluX BEIIECTB
(B3aMMOACHCTBYE ITUHKA C COJITHOM U YKCYCHOW KMCJIOTaMH), OT TIIOIIA TN
MOBEPXHOCTH COTMPUKOCHOBEHUS (B3aUMOJICHCTBUE PA3TUIHBIX 110
pa3Mepy rpaHyll HUHKa C COISTHONW KUCIIOTOM), OT KOHIEHTPALUU U
Temneparypsl (Bzaumoznenctaue okcuna menu (1) ¢ cepHoit kuciaoroit
Pa3IUYHON KOHIEHTPALUU IPU Pa3HBIX TEMIIEpaTypax).

2. Paznoxenue nepokcuia BOIOpoAa B IPUCYTCTBUH KaTaln3aTopa.
Pacuérnblie 3agaun. 1. Pacy€Tbl N0 TEPMOXMMHYECKUM YPABHEHUSIM. 2.
Buiuucnenue ckopocmu xumuueckou peakyuu no KUHEmu4eckomy
ypasHenuio. 3. Bvluucnenue ckopocmu XumuyecKkotl peakyuu no paguxy
€€ npomeKaHusl

CocTaBnsTh CXeMbI, TaOJIUILIBI, OTIOPHBIE KOHCIIEKTHI,
aJITOPUTMBI.

BbINONHATE pacy€Thl 10 TEPMOXUMUYECKUM
YPaBHEHUSAM PEAKIIHIA.

Hcnonb30Barh aJITOPUTMBI IIPU PELICHUH 3a1a4

2. PactBopbl. Teopus
JNEKTPOJIUTHYECKOMI
auccouuamuu (11 1)

1. TTonsiTue o pacTBopax. BemiecTBa aJIeKTPOIUTHI U HEAJIEKTPOJIUTHI.
MexaHu3M NIEKTPOIUTUIECKON JUCCOLIMALUU BELIECTB C HOHHOM CBSA3bIO.
. MexaHu3M quccolMaliy BEIIECTB ¢ MOISIPHON KOBAaJEHTHOU CBS3BIO.
. CuiibHBIC U CITa0BIE AIIEKTPOIIUTHIL.

. Peakiuu nonsoro oomena. CBoicTBa MOHOB.

. XMMHYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB.

. XMMHUYECKHE CBOMCTBA OCHOBAHUM KaK AJIEKTPOJIUTOB.

. XMMHMYECKHE CBOMCTBA COJIEH KAK JJIEKTPOJIUTOB.

. I'uaponus comnen.

. O6o0mIeHre 3HAHUI TIO TeMe 2.

10. IIpakTuyeckas padora Ne 2. PenieHre SKCIEpUMEHTAIBHBIX 33124
1o TeMe.

11. Kontponbhas padora No 1.

Pacuérnblie 3agaun. Pacu€Tsl 10 XUMHUYECKUM yPABHEHHUSAM, €CIIA OTHO
U3 pearupyroumx BeuecTB JaHO B U30BITKE.

JdemoncTpanumn. 1. McnbiTanue BelecTs, UX pacCTBOPOB U PacIlyIaBOB Ha
ANIEKTPUYECKYIO MPOBOAUMOCTD. 2. Biusinue pa30aBieHus Ha cTENEHb

O 0N L B~ W

[TpoBoauTH HAOIONEHUS 32 TIOBEJICHUEM BEIIECTB B
pacTBOpax, 32 XUMUUYECKUMU PEaKLUsIMHU,
MPOTEKAIOIIMMH B pacTBOpax.

JlaBaTh ONpeeIICHNs IIOHATUH «QJIEKTPOIUT,
CHEDJIEKTPOIIUTY, «IJICKTPOJIUTHUECKAS TUCCOI[UALIMS».
Pazauyarh MOHATHE «HOHY.

O0001AaTh NOHITHS «KAaTUOHY, AHHOH.

HccenenoBars cBOMCTBA PACTBOPOB AIEKTPOJIUTOB.
OmnuckeIBaTEL CBOMCTBA BEIIECTB B XOJ€E
JEMOHCTPAIIMOHHOTO U JTA00PATOPHOTO IKCIIEPUMEHTOB.
ColuronaTh mpaBmiIa TEXHUKHA 0€301TaCHOCTH.
XapakTepu30BaTh yCIOBHs TCUCHUS PEaKLUi B
pacTBOpax ANMEKTPOJIUTOB 0 KOHIIA.

O0600m1aTe 3HaHHUS O PacTBOpaXx.

CocTtaBnarh Ki1accU(UKAITMOHHBIC CXEMBI,
CpaBHHUTEIbHBIC U 0000IIAIONINE TAOIHUIIB.
Hcnonp30BaTh BHYTPU- U MEKIIPEAMETHBIE CBS3U.




mucconuanuu. CpaBHEHHE AIEKTPUUYECKON IPOBOJUMOCTH
KOHILIEHTPUPOBAHHOTO U pa30aBIEHHOI0 PacCTBOPOB YKCYCHOM KHCIOTHL. 3.
Heudicenue uonog 6 anekmpuyeckom none. 4. Ilonyuenue HeoOHbix
pacmeopos. 5. Bausanue pacmeopumens na ouccoyuayuio (6 kauvecmee
pacmeopumeretli — CONAHASL KUCIOMA, OUIMUTLO8bLU 3up, SMuiossiil
cnupm, momnyoi,).

6. l'maparanus u qeruaparanus HOHOB (Ha IpuMepax 0€3BOIHBIX CONICH 1
KpucTayioruaparoB xyopuaa kooansra (I1), cynedaros meau (I11) u
Hukens (I1)).

JlaboparTopHble onbIThI. 1. Pacmeopenue sewjecma 6 600e u 6 bensuHe.
2. Peaknu oOMeHa MeXTy pacTBOPaMU 3EKTPOTIUTOB.

IKCKYpPCHS B XUMUYECKYIO JJAOOPATOPUIO B LIEISAX O3HAKOMIICHUS C
npuémamu paboThl C paCTBOPAMHU.

Tema TBoOpYecKoii padoTbl. 3HaYUCHUE HAYYHOW TEOPUU JJIs1 TOHUMAHUS
OKpPYXKaIOILIEro MUpa, Hay4HOU U IIPAKTUYECKOM NeATEIbHOCTH

Pacrnio3HaBarh peakiuy HOHHOTO OOMEHa.
CocCTaBnATh MOHHBIE YPABHEHUS PEAKIIUH.
CocTaBiiTh COKpall€HHbIE HOHHBIE YPAaBHEHUS
peaKuuii.

Jlenarb pacd€Thl 10 XUMUUYECKUM YPABHEHUAM, €CIIU
OIHO U3 pearupyroliyx BEeECTB JaHO B U30bITKE.
OTtOupars nH(OPMALIHIO U3 JPYTUX UCTOUHUKOB JJIS
MOATOTOBKH KPaTKMX COOOIEHUI.

I'oTOBUTH KOMITBIOTEPHBIE IPE3EHTALIMH 110 TEME

Paznen I1. DneMeHThI-HeMeTAJJILI M MX BaskHelilMe coeqnHeHus (24 4)

3. O0mas
XapaKTepPUuCTUKA
HeMeTaJJI0B (3 4)

1. DnemenThI-HEMeETaLIBI B ipupoje U B [lepuoanueckoil cucreme
XUMHYeCKuX 31eMeHToB J[.J. MeHaeneena.

2. IIpocTeie BemecTBa-HEMETAILTBI, UX COCTAaB, CTPOCHUE U CITOCOOBI
MOJIy4CHHUS.

3. BonopoaHbie ¥ KUCTOPOAHBIE COEAMHEHNS] HEMETAILIOB.
Jemonctpauun. 1. O6pa3ibl MPOCTHIX BEIIECTB-HEMETAIIIOB U UX
coequHenui. 2. Komnekuusi mpoCThIX BEIIECTB-TaIOr€HOB. 3.
Pacmeopumocms 6 600e kucnopooa, azoma, cepel, hocgopa. 4.
OnexkmponposoOHocmb Hememaios

4. Iloarpynmna
KHUCJI0pOoaa H eé
THIHYHbIE
npeacrapureau (7 4)

1. OOm1as xapakTepuCTHKa HEMETAIJIOB MOATPYIIIBI KUCIOPO/a.
2. Kucnopon u 030H. Kpyeosopom kuciopooa 6 npupooe.

3. Cepa — npexacrasurens VIA-rpynmsl.

Annorponus cepbl. CBOMCTBA U MPUMEHEHHE.

4. Cepoonopoa. Cynbdusl.

5. Kucnopoaconepsxkamue coenuaerus cepsl (IV).

6. Kucnopoaconep:xaiue coenuaerust cepsl (VI).

7. O6o6maromumii ypok no teme 4. Kpyeoeopom cepwl 6 npupooe.

Hcnonb3oBaTh BHYTPU- U MEKIIPEIMETHBIE CBS3H.
XapakTepu30BaTh XUMUYECKHUE 3JIEMEHThI MAJIbIX
MIEPUOJIOB TI0 MX MOJIOKEHUIO B TIEPHOANIECKON
CHCTEME.

Onpenensith CBOMCTBA BEIIECTB UCXOS U3
KPUCTAITTUYECKOTO CTPOCHHUSI.

O0600maTe 3HaHUA U JI€1aTh BEIBOILI O
3aKOHOMEPHOCTSAX U3MEHEHU CBOMCTB HEMETAJIJIOB B
MepUoJIax M rPyIIax NePUOIUICCKON CHCTEMBI.
[Iporno3upoBark CBOMCTBAa HEU3YUYECHHBIX 3JIEMEHTOB U
HX COCIMHEHUI Ha OCHOBE 3HaHMi1 0 [leprnoanueckom
3akone J[.M1. MeHneneena.

Ot6uparp uHGOpPMAIUIO U3 APYTUX UCTOUHUKOB JJIS
MOJITOTOBKH KPATKUX COOOIICHHUIA.

['oTOBUTH KOMIBIOTEPHBIC MTPE3CHTAITUH TI0 TEME.
Habmronars 1eMOHCTpUPYEMBIEC U CAMOCTOSTENIEHO
MTPOBOJUMBIC OTIBITHI.




Okonosuueckue I’lpO6JZ€Mbl, C6A3dHHblEe C KuCﬂopodcodepofcamwwu
COCOUHEHUAMU cepol

5. Illoarpynmna a3ora u eé
THIIHYHbIEC
npencrapuresu (6 4)

1. OOm1as xapakTepuCTHKA 3JIEMEHTOB MOATPYIIIBI a30Ta. A30T —
MPEACTaBUTENL VA-TpyNIIbL.

2. Ammuak. Conu aMMOHUS.

3. llpakTuyeckas padora Ne 3. [lonydyeHrne aMmmMuaka u OBITHI C HUM.
4. Oxcupsl a3oTa.

5. A30THas KUCJIO0Ta U €€ COMu.

6. ®ocdop u ero coequneHus. Kpyeosopom ghocghopa 6 npupooe

6. Ilonrpynmna yriepona
@)

1. OGm1as XxapakTepuCcTHUKa AIEMEHTOB MOATPYIIBI yIiIiepoa. YIiepom —
npezacraButens [VA-rpynmsl. Annorponus yriepoaa. AacopOouusi.

2. Okcuapl yriepoaa.

3. YronbpHast KUCIIOTa U €€ COJH.

4. IlpakTnuyeckas padora Ne 4. [Toryyenue oxcuaa yriepona (IV) u
U3y4YeHHE ero CBOWCTB. Pacro3HaBanue kapOOHATOB.

5. Kpemuuii u ero coegunennsi. Cunukamuas npomMbluLleHHOCMb.

6. O0o0mIeHne 3HaHui TI0 TemMaM 3—6.

7. Pemienue 3agau.

8. KortponpHas padota Ne 2.

JdemoncTpanumn. 1. ITonydeHre MOHOKIMHHOM U IJJACTHYECKOU cephl. 2.
[Tomyuenue 6emoro ¢ochopa u ero BO3ropaHue Ha Bo3nyxe. 3.
[Monyuenue oxcunoB azora (1) u (IV). 4. Bzaumooeiicmsue azoma,
gocopa u yenepooa c memaniamu u 6000pooom. S. Bzaumooeticmsue
opoma c antomunuem. 6. Bzaumooeticmsue cepvl ¢ 8000pOO0OM, MeOblIo,
Hampuem, Kuciopooom. 7. BoccraHoBlieHHEe CBUHIIA U3 OKCHJIA HA
noBepxHOCTU yris. 8. [lonyuenue kpemnus u cunana. Okucienue cuiana
Ha 6030yxe. 9. [lonydyeHne ammuaka u uccieoBaHue ero cBOUCTB. 10.
[TonyueHue u uccnenoBaHue CBOMCTB AMOKcHAa yriepoaa. 11. OnbIThl,
MOJITBEP XK AAIOIINE O0INEe XMMUIECKHE CBOWCTBA KUCIOT. 12. [openune
Cephl U YISl B @30THOM KUCIIOTE. BocIuiaMeHeHne ckunuaapa B a30THOU
kuciore. 13. BzaumoaencTBie Meu ¢ KOHIEHTPUPOBAHHON CEPHOM
kucnoroit. 14. Ilonyyenue kpemrnuesoti kuciomsi. 15. Ilonyyenue okcuoa
cepul (IV) u okucnenue eco 6 npucymemsuu kamanusamopa. 16.

OnuchIBaTh CBOMCTBA N3y4aeMbIX BEIIECTB Ha OCHOBE
HaOI0ICHNH 32 UX MPEBPALLECHUSIMHU.

AHanM3upoBaTh CBOMCTBA HEMETAJLJIOB IO MOATPYIIIaM.
O0600maTe 3HaHUA U JI€1aTh BEIBOIBI O
3aKOHOMEPHOCTSAX U3MEHEHU CBOMCTB HEMETAJIJIOB B
MEpUOJax U rpyIIax NepuoguIeCKON CUCTEMBI.
[Iporno3upoBark CBOMCTBAa HEU3YUYECHHBIX 3JIEMEHTOB U
MX COCMHEHUI Ha OCHOBE 3HaHMi1 0 [leprnoanueckom
3akone J[.J. MeHneneena.

3anuceIBaTh YPaBHEHUSI OKUCIUTEIbHO-
BOCCTAHOBMTEIIBHBIX PEAKLUN U PEAKLIM HOHHOTO
oOMeHa.

CocraBmsTh K1acCu(PUKAIIMOHHBIC CXEMBI,
CpaBHUTEIBHBIC U 0000IIAIONTNE TAOIUIIBI, OTIOPHBIC
KOHCIIEKTHI.

Ot6uparp uHGOpPMAITUIO U3 APYTUX UCTOUHUKOB IS
MTOJITOTOBKH KPATKUX COOOIICHHUIA.

['0TOBUTH KOMIBIOTEPHBIE TPE3EHTALIUH IO TEME.
IIpoBOOUTE pacu€Thl IO ypaBHEHUSAM XUMUYECKUX
peaKIui, NCIOJb3YsI OHATHS «MOJISIPHASI Macca,
«MOJISIPHBIN 00BEM»




KadecTBeHHBIE peakIiy Ha aHUOHBI: CYIb(OUI-HOH, CYIb(haT-uoH,
KapOOHAT-MOH, XJIOPUI-UOH, OPOMUI-HOH, HOAUI-MOH, HUTPAT-UOH,
docdar-noH.

JladopaTopHbie onbIThI. 1. O3HaKOMIIEHHE ¢ 00pa3IaMu cepbl U e€
IPUPOIHBIX coeqUHEHMH. 2. [Tomyuenne aMmMHaka U NCCIEJOBAHUE €r0
CBOMCTB. 3. O3HAaKOMJICHHE C XUMHUYECKUMH CBOMCTBAMH BOIHOI'O
pacTBopa ammHuaka. 4. [lonydyeHne yriiekuciaoro raza U U3y4eHHe ero
cBoMCTB. 5. KauecTBeHHBIE peaklMi HA aHUOHBI KUCJIOT. 6.
BoccranoBuTensHble CBOKCTBA BOAOpoAa U yriuepoaa. 7. [lomyuenue
YTOJIBHOU KUCIIOTHI U3 okcuaa yrieponaa (IV) u uzyuenue e€ cBOUCTB. 8.
T'uoponus coneil, 06pa308aHHLIX CUTLHLIMU U CIAOBIMU KucTOmamu. 9.
PacnioznaBanue xyopuios, CyinbGaroB, KapOOHATOB.

Pacuérnble 3aga4yu. Berunicnenne macchbl i 00bEMa MPOayKTa peakluu
10 U3BECTHOW Macce Wi 00bEMY UCXOIHOTO BEIIECTBA, COACPHKAIIETO
MPUMECH.

Tembl TBOPUECKHX PA00T. XMMHUYECKUE CBOMCTBA 3JIEMEHTOB U UX POJIb
B HKOJIOTHYECKHX Tpolieccax (Ha MpuMepe N3yueHHBIX 3IeMeHTOoB [V, V,
VI rpymm).

®docdop (azor, ceneH, 60p). PacnpocTpanenue B mpupoie; COCTaB,
CTPOCHHE, CBOWCTBA U POJIb HEMETAIIJIOB B TeXxHOChepe. Kpemuwuii B
HOJYIPOBOAHUKOBOM MpombilieHHOCTH. CoHeuHble OaTtapen

Paznen III. Metamisl (12 4)

7. O01ue cBoiicTBa
MeTaJI0B (4 1)

1. DnemMeHThI-MeTaIUTbl B MPUPOJIE U B IEPUOANYECKON CUCTEME.
Oco0eHHOCTH CTPOCHUS UX aTOMOB.

2. Kpucrammuueckoe cTpoeHne u (PrU3NKO-XUMHUUECKUE CBOMCTBA
METaJIIOB.

3. DNEKTPOXUMHUYECKHUE MPOLECCHI. DIEKTPOXUMUUECKUHN P
HaIPsHKCHUM METAJUIOB.

4. Cnnassl. [ToHsiTue KOppo3uu METAJIIOB.

Koppo3zus memannos u mepvi 60pu6w1 ¢ Hell.

JemoncTpanuu. 1. OOpa3ipl METaUIOB U UX COSTUHECHHM, U3yUEHUE UX
ANEKTPUUECKON MPOBOAUMOCTH. 2. TennonpoBoIHOCTh METAILIOB. 3.
Mopenu KpUCTaIMYECKUX PEIIETOK METAIIOB

Hcnonp30BaTh BHYTPU- U MEXKIIPEAMETHBIE CBS3U.
HccnenoBarb cBOMCTBA U3y4aeMbIX BEIIECTB.
HaGmronats 1 onmuchIBaTh XUMUYECKHUE PEAKITHH.
Ornpenenstb CBOMCTBA BEIIECTB UCXO/S U3
KPUCTAJIIMYECKOTO CTPOCHHS.

XapakTepu30BaTh XUMUYECKHUE 3JIEMEHThI MAJIbIX
MEPUOAO0B MO X MOJOKEHUIO B IEPUOIUUECKOMN
CHCTEME.

O0600maTe 3HaHUA U JI€1aTh BEIBOIBI O
3aKOHOMEPHOCTAX U3MEHEHUI CBOMCTB METAJIOB B
nepuoAax M rpynmnax nepuoinueckol CUCTEMBI.




[Iporno3upoBark CBOMCTBAa HEU3YUYECHHBIX 3JIEMEHTOB U
HX COCIMHEHUI HAa OCHOBE 3HAHHUI O MEPUOIUYECKOM
3aKOHE

8. MeTa/iibl INIaBHBIX
U MOOOYHBIX NOATPYIII
8 4)

1. Meramist [A-Tpynmbl IepuoanYecKoOil CUCTEMBI U 00pa3yeMble HMHU
MPOCTHIE BEIECTBA.

2. Metamisl [TA-rpynnsl NeprUOIUYECKON CUCTEMBI M UX BaXKHEUIIINE
COCIMHEHUSI.

3. Kécrroctb Bonbl. Ponb memannos I[A-epynnul 6 npupooe.

4. AIOMUHUHI U €ro COeIMHECHHUS.

5. Kene3o — mpeacTaBUTeNh METAIIOB MOOOYHBIX MTOATPYIIII.
Baxwuelimune coenMHEHUS Kelle3a.

6. O60061mEeHe 3HaHuii o TeMaM 7, 8.

7. llpakTudeckas padora Ne 5. PenieHue skcriepuMeHTaIbHBIX 3a/1a4 110
Teme «MeTaiby.

8. Kontponbnas padora Ne 3.

JdemoncTrpamuu. 1. BzaumoneiicTBue METAIIOB ¢ HEMETAUIaMU U BOIOM.
2. I'openue, B3auMOAEHCTBUE C BOAOW JIUTHSL, HATPUS U KaJbLUs. 3.
B3aumoneiictBue ¢ BoJoil okcuaa Kanbluyd. 4. KadecTBeHHbIE peakiuy Ha
MOHBI KaJbIMs U O6apus. 5. YcTpaHeHue KECTKOCTU BOIBI.

6. Mexannueckasi HpOYHOCTb OKCUIHOM MJIEHKHU aTlOMUHUSA. 7.
BsaumopeiicTsue aarroMuHuA ¢ Bogoi. 8. B3zanMonelicTBrUe allfOMUHUS C
OpoMOM, KUCIIOTaMH, LIeJI04aMH.

JlaGopaTropHsble onbIThI. 1. PaccmoTpenne 00pa3iioB MeTaioB, UX
COJIEN ¥ MPUPOJHBIX COeNMHEHU. 2. B3auMoaelcTBue METAIOB C
pacTBopamu cosneid. 3. O3HaKoMIIeHHE C 00pa3aMy CIIIaBOB (KOJUICKITHS
«Metayel 1 criaBbl»). 4. O3HaKOMIICHHE C 00pa3iaMu MPUPOTHBIX
coearHEeHUH KanpIys. 5. O3HaKoMIIeHHE ¢ 00pa3liaMy aIIOMUHUS U €TO
criaBoB. 6. O3HaKoMJIeHHE ¢ oOpa3iiaMu yyryHa u ctaiau. 7. CBolicTBa
OKCHJIOB M TUJIPOKCHI0B amoMunus. 8. [lonydyenue u uccnegoBanue
cBoiicTB ruapokcuoB xenesa (1) u xxenesa (II). 9. KauecTBennsie
peakiuu Ha MOHbI xene3a. 10. BanmoaeiicTBUe IMHKA U JKeTie3a ¢
pacTBOpaMu KHUCJIOT U IIET0UYEH.

Tema TBopYeckoii padoThl. MeTasuibl U COBpEeMEHHOE 00IIeCTBO

HccnenoBarb cBOMCTBA U3y4aeMbIX BEIIECTB.
Habmronats ¥ ONMUCHIBaTE XUMUYECKHUE PEAKITUH.
Habmronare 1eMOHCTpUpYEMBIE U CAMOCTOSITENIEHO
MIPOBOJUMBIE OIBITHI.

OnuceIBaTh CBOMCTBA U3y4aeMbIX BELIECTB HA OCHOBE
HAOIIOICHNH 32 UX MPEBPALCHUSMHU.

O0600maTe 3HaHUA U JI€1aTh BEIBOILI O
3aKOHOMEPHOCTSAX U3MEHEHU CBOMCTB METAJJIOB B
MEPUOJAxX U rPyIIax NepUOIUIECKON CHCTEMBI.
[Iporno3upoBark CBOMCTBAa HEU3YUYECHHBIX 3JIEMEHTOB U
HX COCIMHEHUI Ha OCHOBE 3HAHHUI O MEPHUOJUYECKOM
3aKOHE.

3anuceIBaTh YpaBHEHUSI OKUCIUTEIbHO-
BOCCTAHOBMTEIIBHBIX PEAKLUN U PEAKLIM HOHHOTO
oOMeHa.

CocraBmsTh Ki1acCu(PUKAIMOHHBIC CXEMBI,
CpaBHUTEIBHBIC U 0000IIAIONTNE TAOIUIIBI, OTIOPHBIC
KOHCIEKTHI.

Ot6uparp nHGOpPMAITHIO U3 APYTUX UCTOUHUKOB IS
MTOJITOTOBKH KPATKUX COOOIICHHUIA.

['0TOBUTH KOMIBIOTEPHBIE MTPE3EHTALIUH IO TEME.
[Ipon3BoauTh PacU€ThI 0 YPABHEHUSAM XUMHUYECKUX
peaKIui, CIOJb3YsI OHATHS «MOJISIPHASI Macca,
«MOJISIPHBIA 00BEM», «TEPMOXUMHUYECKHUE YPABHEHUS
peakIuiy, «TeroBoi d3HEKT peaKIum»




Paznen IV. O0mmue cBegennst 00 OpraHnyecKux coequHeHusx (9 1)

9. YrieBonopoasnl (5 1)

1. BO3BHMKHOBEHUE U PA3BUTHE OPraHUYECKON XUMUU — XUMUHU
COCIMHEHUH YIIIepoaa.

2. Knaccudukanust 1 HOMEHKIIaTypa yriIeBOAOPOIOB.

3. IlpenenbHble YIIeBOAOPOABI — aJIKAHBI.

4. HenpenenbHble YIIIEBOAOPOIbl — AJIKEHBI.

5. HenpenenbHble yriieBogopoabl — aJKUHBL. [IpupoaHbIE HCTOUHUKU
YIJIEBOJOPO/IOB

10.
Kuciopoaconepsxkamue
OpraHMYecKue
coequHeHus (2 4)

1. Kucnoponconep:xaiue opranndeckue coequuenus. CoupThl.
2. KapOoHOBBIE KHCTOTHI

11. buojgoruuecku
Ba’KHbIe OPraHNYecKue
coeUHEeHUus (KUPbHI,
yIJ1eBoabl, 0ekn) (2 4)

1. bBuonornuecku BaxKHbIC COSAMHEHUS — YKUPBI, YTIICBOJBI.
2. benku.

Jemonctpauun. 1. Komnekius «HedTs u HedTenpogykTs». 2. Monenu
MOJIEKYJT OPraHMYECKUX coeuHeHu. 3. B3anmoelicTBre 3TUiIeHa C
OpOMHOIi BOJIOW M pacTBOpOM IepmaHranara kanus. 4. [lomydenue
aleTUJICHa M €r0 B3aUMOJCHCTBUE ¢ OpOMHOM Bofoi. 5. Bocriamenenue
cnupToB. 6. ONBITHI, NOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA
KapOOHOBBIX KUCIOT. 7. Peakuust atrepudukarnum Beniectsa. 8. Moneinb
MOJIeKyIbl Oenka. 9. Jlenarypauus Oenka

Habmionare 1eMOHCTpUpYEMBIE U CAMOCTOSITENIHHO
MIPOBOJIUMBIE OTIBITHI.

OnurceIBaTh CBOMCTBA M3y4aeMbIX BELIECTB HA OCHOBE
HAOJIOICHNH 32 UX MPEBPALCHUSMHU.

CocTaBiiTh CTPYKTYpHbIE POPMYIIBI OPraHUYECKUX
BeriecTB. OnpenensiTh MOHATUS «TOMOJIOT,
«TOMOJIOTUYECKUHN PSII», «U30MEPHD.

CpaBHUBaTh CBOMCTBA MPEACIbHBIX U HEMPEACTbHBIX
YTJIEBOIOPO/IOB.

CocraBmsTh KI1acCU(PUKAIIMOHHBIC CXEMBI,
CpaBHUTEIBHBIC U 0000IIAIONTNE TAOIUIIBI, OTIOPHBIC
KOHCTICKTHI.

[Tonp3oBarbCst HHGOPMALIHEH U3 APYTUX UCTOYHUKOB
JUTSL TIOJITOTOBKY KPATKUX COOOIICHHIA.
Hcnonp30BaTh BHYTPH- U MEXIIPEIMETHBIE CBS3H.
CpaBHUBaATh OPraHUYECKUE BEIIECTBA

C HEOPraHUYECKUMHU.

OOBACHATH TPUIMHBI MHOTOOOPA3Hsl BELIECTB.
Habmronare 1eMOHCTpUpYEMBIE U CAMOCTOSITENIBHO
MIPOBOJIMUMBIE OTIBITHI.

OnuceIBaTh CBOMCTBA M3y4aeMbIX BELIECTB HA OCHOBE
HAOJIOICHNH 32 UX MPEBPALCHUSMHU.

CocraBiiTh Kiaccu(UKalMOHHBIE CXEMBI,
CpaBHUTENbHBIC H 00001Iat0NINe TAOIUIIBI, ONIOPHbIE
KOHCTIEKTBI.

OTtOupars nHOPMALINIO U3 JPYTUX UCTOUHUKOB JIJIS
MOJTOTOBKH KPAaTKUX COOOLICHHUIA.

[0TOBHUTH KOMITBIOTEPHBIC TTPE3CHTAITUH 110 TEME

Paznen V. Xumus u :xku3nsb (7 4)

12. YesroBek B Mmupe
BelecTsB (4 1)

1. BemectBa, BpeaHbIe AJ1s 30POBbS YETIOBEKA U OKPYXKAIOIIEH CPEbI.
2. llonumepsl.
3. MuHepanbHbIe YT0OpEHHUs Ha BallleM YYacTKe.

Hcnonb30BaTh BHYTPU- U MEXKIIPEAMETHBIE CBS3U.
Hcnonb30BaTh MpUOOpETEHHBIC 3HAHUS U YMEHHS B
MPAKTUYECKON NEATEIIbHOCTH Y NMOBCEIHEBHOW KU3HU




4. IlpakTuyeckas padora Ne 6. MunepanabHbIe yI0OpeHUs..
JladoparopHbie pa6oThl. 1. PacmosnaBanne MuHepaabHBIX yIOOPEHUH.
2. O3HakomIleHHE ¢ 00pa3liaMu MOJIMMEPOB U U3yYCHHUE UX CBOWCTB

JUTSL SKOJIOTUYECKU TPAMOTHOTO MTOBE/ICHUS B
OKpY’KaroLIen cpere.

OneHuBaTh BIUSHUE XUMUYECKOTO 3aTrPS3HCHUS
OKpY’Karollel cpeibl Ha OPraHr3M YellOBeKa U Ipyrue
KUBBIC OPTaHU3MBI.

Ot6uparp nHGOpPMAITUIO U3 APYTUX UCTOUHUKOB IS
MTOJITOTOBKH KPATKUX COOOIICHHUIA.

['0TOBUTH KOMITBIOTEPHBIE TPE3ECHTAIMH 110 TEME

13. IIpon3BoacTBo
HEOpraHu4ecKuXx
BelleCTB M UX
npuMeHeHue (3 4)

1. ITonsiTHe 0 XUMUYECKON TEXHONIOTUU. [IpON3BOACTBO HEOPraHUUECKHUX
BELIECTB U OKPY’KaroIlas cpesa.

2. llonsarue o metamutypruu. [Ipon3BoACTBO U MPUMEHEHUE YyTyHA U
CTaju.

3. O6006meHue 3Hanui o Teme 13.

JdemoncTpauuu. 1. Kogorpammsl n [uHaMudeckoe mocooune
«IIpon3BoaCTBO CEPHON KUCIOTHI». 2. Konekius MUHEPaJioB U TOPHBIX
nopox. 3. Cratiovl 0 xumuueckoi mexrono2uu. 4. Moaenu mpou3BoOICTBa
CEpPHOM KHUCJIOTHI.

JladoparopHblii onbIT. O3HaKoMIeHUE C 00pA3YAMU CbIPbS OIS
npoU3600CM8Ea CePHOlU KUCIOMbL, YY2YHA U CMAU

Hcnonb30BaTh BHYTPH- U MEXKIIPEAMETHBIC CBSI3H.
VYyacTBOBaTh B MPOOIIEMHO-TTOMCKOBOM JIEATETLHOCTH.
CocraBmsTh KI1acCu(PUKAIIMOHHBIC CXEMBI,
CpaBHUTEIBHBIC U 0000IIAIONTNE TAOIUIIBI, OTIOPHBIC
KOHCIIEKTHI.

Ot6uparp uHPOpPMAITUIO U3 APYTUX UCTOUHUKOB JJIS
MTOJITOTOBKH KPATKUX COOOIICHHUIA.

['0TOBUTH KOMIIBIOTEPHBIC TTPE3CHTAITUH TI0 TEME




Y4eOHO-METOAUYECKOE U MaTEPHAIBHO-TEXHUICCKOT'O odecrieueHue
06p330BaTeJII>HOFO nmpoiecca

Pabouas nporpamma npenmera «XuMuUs» peaqn3oBaHa B yueOHUKaX, y4eOHO-METOIUUECKUX
KOMIUIEKTaxX BBINMYIIEHHBIX M3narensckum neHTpom «BenTtana-I'pad».

[Tpuxa3z MunncrepcTBa oopa3zoBanus 1 Hayku Poccuiickort deneparmu ot 19 nexkadps 2012
r. Ne 1067 «O6 yrBepxkaeHun (eaepanbHbIX TEpeYHe Y4YeOHUKOB, PEKOMEHOBAHHBIX
(TOMyIIeHHBIX) K HCIIOJNB30BAHMIO B 00pa3oBaTeIbHOM IIpoliecce B 00pa3oBaTENbHBIX
YUPEXKIECHUAX, Pealn3yomuX o0pa3oBaTeiIbHble MPOrpaMMbl OOIIEr0 0O0pa3OBaHUA U HMMEIOIIUX
rocyapcTBeHHYI0 akkpenutanuio, Ha 2013\2014 y4yeOHbIit roay.

Knacc No yuebnuxa 6 | Ilpeomemnas | Ilpeomem Asmopul yuebnuxa Hszoamenvcmeo
@II yuebnuros obracmo
20132014 yu.e.
8 Kiacc 1.2.4.3.5.1 EctectBeHHO- | Xumus Kysnenosa H.E., | Bernrana-I'pad
Hay4HbIE TuroBa W.M., Tapa
NIPEIMETBI H.H.
9 knacc 1.2.43.5.2 EctectBeHHO- | Xumus Ky3nenosa H.E., | Benrana-I'pad
Hay4HbIE TuroBa W.M., Tapa
pEAMETHI H.H.

Y4eOHO-MeTOANYECKOE H I/IH(l)OpMaIIHOHHOC odecneyeHue

KnuroneuaTHasi npoayxkumst
Kyzuenoa H.E., JIéBkun A.H. 3agaunnk no xumuu 8§ kinace. M., Benrana-I'pad

=

Panenxuit A.M., 'opmikoBa B.I1. JIlumaktuueckuii Mmatepuan mo xumuu 8-9 kiacc. D
M., ITpoceenienne

Xomuenko W.I'. COopHUK 3a/a4 U yHpaXHEHUH MO0 XUMUU (IUIsI CPEIHEH LIKOJIbI). J
M., HoBas BonHa

Kopomenko A.C., SmrykoBa A.B. Xumus. EI'D: [llar 3a marom (temaruyeckue pi |
tecToBble 3ananus) 8-9 knaccel. M., JIpoda

[TaranoB M.A. Ypoku xumMuu: 8 Kjiacc: MeToauieckoe nocooue. M., Bearana-I'pad

Kasepuna A.A., MBanmoBa P.I'., Kopomenko A.C. Xumwus: Junaktudyeckue
Martepuabl JJisi OCHOBHOM 0011eo0pa3zoBarenbHoi mkoisl. M., BIIAJIOC

Panenkuit A.M. IIpoBepounsie paboTsl o xumuu 8-11 kmnace. M., [Ipocsenienue pi |

IKPAaHHO-3BYKOBbIE I10CO0HUS

CD «Xumus 8 xnacc. MynbrumenuitHoe yaebnoe nocooue» (I[Ipocsemienue) Ji |

CD «Xumus 8-11 xmacc. BuptyanpHas mnaboparopus. YdeOHOE JIIEKTPOHHOE Ji |
171631 2114 (O

CD «Ypoxku xumuu 8-9 xnace» (K u M) Ji |

http:// www.edu.ru

http://www.school-collection.edu.ru

http://www.school.edu.ru

http://www.zavuch.info.ru




Koanexunun

«HyryH U cTaynb» pi |
«BouiokHa» Ji |
«Ilimactmaccb» Ji |
«Metambi» J
«ATIOMUHUN Ji |
«TonnuBo» J
«MuHepanbl ¥ TOPHBIE TTOPOBI — CHIPHE ISl XUMUUECKOU MPOMBIIIIICHHOCTH Ji |
«HedTp 1 BaxkHEHIIIHE TPOAYKTHI €€ ITepepabOTKI» Ji |
Mopean
Hab6op mozeneit aTOMOB CO CTEPKHSMU JJIs1 COCTABICHUSI MOJIENIEH MOJIEKYT D
Habop nns coctaBieHust 00bEMHBIX MOJENEH MOJIEKYIT ()]
KommiekT moneneit kpuctammueckux pemerok (Cu, NaCl, anmasz, rpadur, xenes3o) Ji |
HabGop mozerneii aTOMOB CO CTEP)KHSMU JJIsE COCTaBIIeHUsT Mojienei moiekyn (HMP) L

IIpu6opsl, nocyaa U NPUHAIEKHOCTH 001ET0 HAZHAYCHUS

Beckl BA-4M ¢ kommiektom rups ['4-1111,10

[Tnutka snextpudeckas gadoparopnas [I1OM (350 Br)

Byteuika 0,25 1 (ropsio Ne 28) CT

Bbytbinka 1 1 kopuuHeBasi (KOMILJIEKT)

Ouku 3amuTHbIC ¢ psiMoit BeHTuisinuent 311-1-80

HepanKI/I KHCJIIOTOCTOMKHE

ITect Ne 1

ITect Ne 2

ITect Ne 3

CrakaH BBICOKHM ¢ HOCUKOM B-1-250

CrakaH BBICOKHM ¢ HOCUKOM B-1-400

CrakaH BRICOKHM ¢ HOCUKOM B-1-600

Crynxka Ne 3

Crynka Ne 4

Crynka Ne 5

Crynka Ne 6

Yamua BeinaputenbHas Ne 2

Yama BeinapurenbHas Ne 3

Yama BeinapurenbHas Ne 4

Yamua BeinaputenbHas Ne 5

Yama kpuctayunzanronsas 180 mi

Hununanap usmepurensasiid 100 M

Hunuaap usmepurenbHbid 25 mi (2-25-2)

Hunuanap usmepurensasii 50 mu (2-50-2)

Hunuuap uameputenbHbiid ¢ HocukoM (1-1000-2)

Anmapar Kunma (250 mur)

[IratuB nadoparopuslii [19-2700 (ocHOBaHuUE, TPH JIANKU, KOJIBIIO, YETHIPE
JepIKaTens)

[ltaTtuB nabopatopHelil xumuueckuit LIIXJT

H OREFEENEEEEEESEEEREEAEEEEEA S =




CnuproBka

Kon6a konnueckas KH-2-100-34 TC

Kon0a kounueckasa KH-2-250-34 TC

Kon6a kounueckas KH-2-500-34 TC

Kon6a koanyeckas KH-2-1000-50 TC

Komn0a nmockomonnas I1-2-250-34 TC

Komn0a nmockomonnas I1-2-500-34 TC

Konba kpyrnogonnas K-2-250-34 TC

Konba kpyrnogonnas K-2-500-34 TC

Kon6a Bropua KI1-1-250-29\32 TC

Kon6a Bropma KI1-1-500-29\32 TC

Kon6a mepHnast ¢ mpobkoit 2-250-2

Konba mepnas ¢ mpobkoit 2-500-2

Konba mepras ¢ nmpooxoii 2-1000-2 TC

Humuaaap 100 M ¢ HocukoM (o0bemHast mikana) T1I1

Humuauap 250 mit ¢ HocukoM (o0bemHast mikana) T1I1

Crakad Hu3kuil 0e3 mkaisl 100 mor 11T

Crakad Hu3kuil 0e3 mkaisl 250 mon 11T

Crakad Huskuit 0e3 mkainsl 1000 mor ITIT

Crakan Hu3kui co mxanou 250 v T1I1

Crakan au3kui co mxanou 500 v III1

Mensypka 500 mn

Mensypka 100 mn

Mensypka 250 mn

bropeTka 6e3 kpana (¢ onuBoii) 50 M

Boponka na6oparopnas d =75 I1I1

Boponka nabopatopnas B-100

Boponka nenurensHas uunusaapudeckas BJI-1-100

Boponka kanenbHas

Yamua BeimaputensHas Ne 3 100 ma @

Crynka c nectoM Ne 4 d =110 mm @

Turens Beicoxkuit Ne 4 32 v @

[Tunerka 3-2-2-10 rpagyupoBaHHas Ha MOJHBIN CIIUB

[Tpobupxka I1-1-14-120

[Tpobupxka I1-1-16-150

[Tpobupxka I1-2-21-200

[Tpobka pesunosas Ne 14,5

[Tpo6ka pe3unosast Ne 16

[Tpo6ka pe3unoBas Ne 21

[Tpo6ka pe3unoast Ne 29

3aKUM-TIPOOHPKOIEpIKATEN

Jloxka Ne 1 /=120 mm ©

ITanouka crexnsguuas d = 3-5 mm, [ =250 MM

I'pyma [IBX
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[Tpo6ka pesunoBast Ne 21 ¢ oTBepcTHEM AJis CTEKISHHOM TPYOKH

pr61<a CTCKJISIHHAs U30THYyTasa 1ra300TBOJHAA

Iumnie! TUreNbHBIE

TpyOka MenuHCKast pe3sMHOBas ApeHaxHas 6*1,5 Mm

Kpucrannuzarop npsmoit 180 mm

Jloxeuka JIsl COKUTaHUS BEILICCTB

[IInarenp-noxxeuka

I'oprouee /i cIUpPTOBOK (CIIUPT 3TUIIOBBIN) 1 11

ITnHuer

CkajbIein

OunbTpsl 00e3307eHHbIe Oemnas ieHTa d = 12,5 B uH/.yII.

Habop eprueii 1uist MbIThs ocy bl (1 KOMILIEKT)

@unbTpoBanbHast Oymara

Komruiekt o6opynoBanust 1uist 1a00paTOPHBIX OIMBITOB M MPAKTUYCCKUX 3aHATUHN (Ha

2 yqamuxcsi)

R IERE==RAS=S=SS

Tepmomertp TJI-2 Ne 1 30+70 nabopatopHblit

Becro1 yueOnbie 1o 200 r ¢ rupsmu

CHI/IpTOBKa MIKOJIbHAA YYCHHUYCCKasA

[TpuGop 1st mosryyeHust ra30B J1a00paTOPHBIHA

[ltaTtuB nabopatopHelil xumuueckuit LIIJIX

Humuaaap 100 mit ¢ HocukoM (00bEMHas mikana) 111

Humuaap 50 M ¢ HOCUKOM MEPHBII

Crakad BbeICOKHUI ¢ HOCMKOM 100 Mt

Crakan Hu3kuii co mkanou 250 mor TII1

[Tpobupxa I1-1-14-120

[Ipo6ka pesunonast Ne 14,5

[Tpo6ka pesunoBast Ne 14,5 ¢ oTBepcTHEM Ui CTEKIISIHHON TPYOKH

[Tpobupxka I1-1-16-150

[Tpo6ka pe3unosas Ne 16

[Tpo6ka pesunoBast Ne 16 ¢ oTBepcTHEM AJis CTEKISTHHOM TPYOKH

banka-npombiBanka 250 mi (PE)

Okcukarop 2-250

Yama BeinaputensHas Ne 3 100 ma @

TpyOxka cTeknsiHHast U30THYTast Ta300TBOIHAS

[Manouka crexiisigHas d = 3-5 mMm, [ = 250 MM

Maraursl K 10CKe ayTUTOPHOM

[Tnakar «IIpaBuna Texauku 6e3onacHocTH, 120*168 cm

[Tnakar «[lepuoanyeckast cucTeMa XUMUYECKHUX 3JIEeMEHTOBY, 120*168 cm

[Tnaxat «PacTBOpUMOCTH COJIEN, KUCIOT U OCHOBaHUI B BoJe», 120*168 cm

[TopTpers!l yueHbIX-XUMUKOB (10 mT.)

Ta6Jmua «KonnyecTBEeHHBIE OTHOIIHEHUS B XUMHH))
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XuMHuYecKHe peakTUBBI U MATEPUAJbI

Ha6op Ne 1 «Kucnoten»

=

Ha6op Ne 1 B «Kuciorsn»

=




Ha6op Ne 1 C «Kucaotsn»

Ha6op Ne 2 «I1[émoun, cou MEI0YHbIX U METOYHO3EMETbHBIX METAJIJIOBY

Ha6op Ne 3 BC «lllémoun»

Ha6op Ne 4 «IToarpynma azora»

Ha6op Ne 5 C «Opranndeckue BeIecTBa»

Ha6op Ne 6 «["anoren»

Ha6op Ne 6 C «Opranndeckue BemecTBa»

Ha6op Ne 8 «Teopust 37€KTPOTMIESCKON JTUCCOIHAIIAID)

Ha6op Ne 9 BC «O06pa3iisl HeOpraHMIECKUX COCTUHCHHID)

Ha6op Ne 10 «MeTauisl, HEMETaILTbD»

Ha6op Ne 10 C «Opranuueckue BeniecTBa

Ha6op Ne 11 «Opranuueckue BeecTBa

Ha6op Ne 11 C «Counu asist I€MOHCTPALMOHHBIX OIBITOBY

Ha6op Ne 13 BC «I"anmoreHuaphy

Ha6op Ne 14 BC «Cynbdatsl, CyabpHUTHI, CyabGUIB

Ha6op Ne 16 BC «Metaiibl, OKCHJIBI»

Ha6op Ne 17 C «Hutpatb»

Ha6op Ne 18 C «Coenunenus xpoma

Ha6op Ne 19 BC «CoeauHenust Maprania

Ha6op Ne 22 BC «MIHauKaTopbi»

RENFHRERRERRERRERERR=ERRA

Texnuueckue cpeacTsa o0yyeHus

Aynurtopckast 1ockKa

MynbTUMEAUINHBINA IPOEKTOP

DKCNO3ULMOHHBIN SKpaH

OducHbI KOMIBIOTEP + MOHHTOP

Hi=|=|=

Oo6opyaoBanue Kiaacca
YyeHudeckre CToJIbl ABYMECTHBIE C KOMILJIEKTOM CTYJIbEB

Cron yuurTenbckuii ¢ TyMOOi

JIEMOHCTpPallMOHHBIN CTOJ

[kad BBITSHKHON

[xadw! 11 xpaHeHUs: y4eOHUKOB, TUAAKTUIECKUX MaTepUaIoB, TOCOOHI U Tp.

HacTtenHsle 1OCKH JJIs1 BRIBEILIMBAHUS HIUIFOCTPATUBHOI'O MaTCpurajia
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