


MNOSICHUTEJIbHASA 3AITUCKA
PaGouast mporpamma mo xumuu B 11 kimacce cocraBieHa Ha ocHoBaHMU DepepainbHOrO rocyaap-
CTBEHHOTO CTaHAAapTa OCHOBHOTO 00IIero oOpa3zoBaHus, OCHOBHON OOpa30BaTeNbHON MPOrpaMMbl
yaeOHoro iaHa Ha 2023-2024 y4ueOHbIi 1o IPUMEPHON MPOrPaMMBbI 10 Y4COHOMY MPEIMETy XH-
MHUSL.

HEJIN U 3AJAYU IPEITIOJIABAHUA XUMHUU

OO0mme He/iu NpenoJaBaHusi XMMHHU Ha 0230BOM YPOBHe B cTaplIel HIKoJe:

e OCcBOEHHUE 3HAHMN O POJIM XMMHHU B CO3JaHMM LIEJIOCTHON €CTECTBEHHOHAYYHON KapTHUHBI MHDA,
BOXHEHMIINX XUMUYECKUX TEOPUSX, TOHATHUIX, 3aKOHAX.

¢ OBJa/icHNEe YMEHUSIMHU PUMEHSTD MMOJy4YSeHHbBIC 3HAHUA [T OOBSICHEHUS PA3IMIHBIX XUMUYECKUX
IIPOLIECCOB U CBOICTB BEILIECTB ; O BKJIAJIE XUMUHU B Pa3BUTHE COBPEMEHHBIX TEXHOJIOTHII.

e PazBuTHE MO3HABATENbHBIX MHTEPECOB M MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH, YMEHUN caMOCTOsI-
TEJIBHOIO MOJIy4YEHUS 3HAaHUN U3 PA3JINYHBIX HCTOUHUKOB.

e Bociutanue yoex/1€HHOCTH B IO3UTUBHOW POJIM XMMHHU B KHU3HH COBPEMEHHOI0 00111ecTBa, HE00-
XOJIMMOCTH XMMHYECKHA I'PAMOTHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKPY:KAIOILEH Cpelie.

e [I[pumMeHeHNE MOJIYyYEHHBIX 3HAaHUI U yMEHUM /11 0€3011aCHOr0 MCI0JIb30BaHUs BEIIECTB U MaTe-
pHUaoB B OBITY, CEIbCKOM XO3SMCTBE U HA MPOU3BOJCTBE, PEIICHUS MPAKTUUECKUX 3a7a4 B IOBCE-
JHEBHOW JKU3HHU, IPEIYNPEKICHUS SABJICHUHN, HAHOCSIINX BPE 310POBBIO YEJIOBEKA U OKPYXKAIOLIEH
cpeze.

Lenn u 3aga4n, pemaeMble IPU peaan3anuy pado4yeil NporpaMMsl 10 NpeaMery:

e lHTerpanus 3HaHUI O HEOPraHMYECKOM M OpPraHM4YecKo XMMHU C LeNbio (OpMHUpPOBAHUS Y
YYAIIUXCS HETOCTHOW XMMUYECKON KapTUHBI MUpa

e Pa3zBuTHe MOHMMaHUSA MaTepUAIILHOCTH U TO3HABAEMOCTU €AMHOIO MUPA BELIECTB

e Pa3zBuTHE MOHMMaHUS POJIM U MECTA XMMHUH B CUCTEME HAYK O NIPUPOLE

e ®opMHpoBaHUE y OOYYaIOLIMXCS YMEHUS BUIETh U MOHMMATh LIEHHOCTh OOpa3oBaHHWs, 3HAYM-
MOCTb XMMHUYECKOTO 3HAHUS JJI1 KaKJOro 4ejoBeKa HE3aBUCHUMO OT €ro npodeccruoHalbHOMN aes-
TENbHOCTH;

e Pa3zBuTHe ymeHuit (GpopmMyiarpoBaTh 1 000CHOBBIBaTh COOCTBEHHYIO TIO3HUIIHIO;

e [IpnoOpereHne oOydaroIMMUCS OMbITa Pa3HOOOPA3HOW JESATeNbHOCTH, NO3HAHUS U CaMOIO3Ha-
HUSL; KIIFOUEBBIX HABBIKOB( KIJIFOUEBBIX KOMIIETEHTHOCTEHN), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUAOB JICATEIILHOCTH: PEIIEHUs MpoOsieM, PUHITUS PELIeHUH, MOUCKa, aHajau3a U 00-
paboTku nHGOpMaIMu, KOMMYHUKAaTUBHBIX HAaBbIKOB.

[TporpammMa oprieHTHpOBaHA Ha HCITOJF30BaHUE YU4eOHO-METOIMUECKOTO KOMIUIEKTA!

1. I'abpuensn, O. C. Xumus. 11 kmacc. ba3oBsiii yposens : yuebnuk / O. C. 'abpuensn. — M. :
Hpoda, 2014.

2. I'abpuensan, O. C. Xumus. 11 k. : pabouas tetpaap k yueouuky O. C. ['abpuensna «Xumus. 11
knacc. bazoswriit ypoers» / O. C. 'abpuensH, A. B. fmykoBa. — M. : lIpoda, 2014.

3. Tabpuenan, O. C. Xumusa. 11 k. : meron.nocobue k yueoHuky O. C. ['abpuensna «Xumus. 11
kiacc. bazossrit ypoBens» / O. C. I'abpuensn, C. A. Crnagkos. — M. : JIpoda, 2014.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA
[Tporpamma no xuMuu 6a3z0BOro ypoBHs ajs 11-ro Kimacca — JIorudeckoe MpoAobKEeHHe Kypea oc-



HOBHOM IIKOJIBI IO XUMHUHU 8§ — 9 KJacca, 6a30BOTr0 Kypca opranudeckoir xumun 10-To Kiacca, mo-
TOMYy OHa pa3zpaboTaHa ¢ OMOpoW Ha 3HaAHMS, MOJIydeHHBbIE B 8-9 kinaccax. OCHOBHBIC MOHSTHS,
TEOpHUH, 3aKOHBI XUMHUU U3y4arOTCsl BHOBb, HO Ha 0oJjiee cllokHOM ypoBHeE. Takum obpa3zom obecrie-
YHMBAETCS MPEEMCTBEHHOCTh MEXK/Iy OCHOBHOW M CTaplIei CTYNEHIMH 00yUYeHHS.
MECTO YYEBHOI'O ITIPEJIMETA B YYEBHOM IIVIAHE

B coorBerctBum ¢ yue6HbIM mnanom MKOY «COIllly», c.CaBonenka kypc «Xumusi» B 11
KJacce u3ydaercsi 1 yac B Henento. [Ipu HOpMaTHBHOM TTPOIOJDKUTEILHOCTH yaeOHOTO roaa 34 He-
JIEJIA Ha IPOXO0XKIEHNE IIPOrPpaMMHOI0 MaTepuasia OTBOAUTCS 34 4acoB B TO.

Y4yeOHo — reMaTn4yecKui mJiaH

Ne Tema KonunuectBo B ToM uncne
4acoB Kontponbusle | Ilpaktuueckue u madbopa-
paboTHI TOPHBIC PaOOTHI

1 | Ilepuoauueckuii 3aKOH U
CTpOCHHE aToMa

2 CtpoeHue BeniecTna
3 DNEKTPOIUTHYECKAS
JUCCOLMaIus
4 | XuMHYECKHE PEaKIIHH.
Bemecrtsa

5 | HroroBoe noBTOpeHHE

Hroro 35 3

JIMYHOCTHBIE, IPEAMETHBIE U METAIIPE/IMETHBIE PE3YJIbTATbBI
OCBOEHMUSA KYPCA

W3ydyeHre XUMUM B CTapllied MIKOJIE JaeT BO3MOXKHOCTb JOCTHYb CIEAYIOUIMX pe3ylbTaToOB B
HaIpPaBJICHUU JHYHOCTHOIO Pa3BUTHUSA:
BOCIIUTAHUE POCCUUCKON Tpa)kIaHCKOM HIAEHTUYHOCTU: MAaTPUOTH3MA, JIIOOBH M YBaXEHHIO K
OteuecTBy, UyBCTBa FOPJOCTHU 3a CBOIO POoMHY, 3a pOCCHICKYI0O XUMUYECKYIO HAYKY;
dbopMUpOBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHON MPaKTHKH, a TAKXKE COLMATIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JYXOBHO-
My MHOT000pa3uio COBPEMEHHOTO MHPa;
(dopMHpOBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOpa3BH-
THIO U caMOOOPa30BaHMIO Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO U MO3HAHHUIO, BEIOOPY MPO(UIBEHOTO
00pa30BaHUs Ha OCHOBE MH(OPMAIMU O CYLIECTBYIOIIMX MPO(ECcCHsiX U JIMYHBIX NpoQecCunoHa b-
HBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO UHIUBUAYAIbHONH 00pa30BaTeIbHONU TPAEKTOPUH C
Y4€TOM YCTOWUYMBBIX IO3HABATEIBHBIX HHTEPECOB;
dbopMHupOBaHHEe KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTEeIbHON, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOM U APYrUX BUAAX JIEATEIHLHOCTH;
dbopMHupoBaHKE TOHUMAHUS IIEHHOCTH 3JI0POBOTO U 06€30mMacHOr0 00pasa KU3HH; YCBOSHUE MPaBIII
WH/IMBUIYAILHOTO U KOJJIGKTHBHOTO 0€30IacHOr0 MOBEACHUS B YPE3BBIYAMHBIX CHUTYalUsiX, YTPO-
KAIOIIMX KU3HU U 3I0POBBIO JIIOJEH;
¢dopMHpoBaHHE TIO3HABATEILHOW U MHPOPMALIMOHHON KYyJIbTYphl, B TOM YHUCIIE Pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Yy4eOHBIMH MOCOOUSMHU, KHUTAMHU, JOCTYMHBIMH HHCTPYMEHTaAMH U
TEXHUYECKUMU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;



10.
11.

12.

(GopMHpOBaHNE OCHOB 3KOJIOTMYECKOr0 CO3HAHUS HA OCHOBE IPHU3HAHUS LIEHHOCTHU JKU3HU BO BCEX
e€ MPOSBICHUAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K OKPYXKAIOLIEeH cpe-
ne;

pa3BUTHE TOTOBHOCTH K PELIEHUIO TBOPYECKUX 3a7ad, YMEHHUS HAXOJAUTh aJIeKBaTHbBIE CIIOCOOBI
NOBEJCHUS U B3aMMOJAEUCTBHUS C MapTHEpaMHU BO BpeMs y4eOHOH M BHEY4eOHON IesTeIbHOCTH,
CIOCOOHOCTH OIICHHMBATh MPOOJIEMHBIE CUTYAIlMH U ONEPATHBHO NMPHHUMATh OTBETCTBEHHBIE pelle-
HUS B Pa3IM4YHBIX MPOIYKTUBHBIX BUIAX JAeATENbHOCTH (yueOHasi MOMCKOBO-HCCIeNoBaTeIbCcKasl,
KJIyOHas1, IPOEKTHAs, KPY>KKOBasi M T. II. )

MeTanpeaMeTHBIMH PE3YJIbTaTAMU OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHus SBISIOTCA:

OBJIA/ICHUE HABBIKAMU CaMOCTOSATEIBHOTO NPUOOPETEHHs] HOBBIX 3HAHWM, OpTaHU3AIMH Y4eOHOU
NeSITebHOCTH, TIOUCKA CPEJICTB €€ OCYILECTBIICHUS;

YMEHME IJIaHUPOBATh MYTU JOCTUKEHUS 1IeJIell Ha OCHOBE CAMOCTOSATEIBHOIO aHajIN3a yCJIOBHUU U
CPEACTB UX JOCTH)KEHMs, BBIICIATh aJbTEPHATUBHBIE CIOCOOBI JOCTHXKEHMS LU U BbIOMPATh
HanOosnee 3 (HeKTUBHBINA CIIOCO0, OCYIIECTBIATH MO3HABATEIbHYIO Pe(IICKCHIO B OTHOIICHUH JICH-
CTBHH 10 PELICHUIO YUeOHbIX U NM03HABaTEIbHbBIX 337ay;

yYMEHHE TIOHUMATh MpOoOJIeMy, CTaBHTHb BONPOCHI, BBIJBUTATh THIIOTE3Y, NaBaTh OIpEIcIICHHUE
HOHATHUAM, KJIacCU(UIMPOBATH, CTPYKTYPUPOBATh MaTepHaj, IPOBOIUTh FIKCIEPUMEHTHI, apryMeH-
TUPOBATh COOCTBEHHYIO ITO3UIUIO, (POPMYITHUPOBATH BEIBOIBI U 3aKITIOUCHHS;

YMEHUE COOTHOCUTb CBOM ACWUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYILECTBJIATh KOHTPOJIb
CBOCH JIEATEIILHOCTH B MPOLIECCE AOCTIDKEHHS pe3yibTara, ONpeAeysTh CIIOCOObI NeHCTBUN B paM-
Kax MpeAJIOkKEeHHbIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JEHCTBHSI B COOTBETCTBHHM C U3-
MEHSIOIIEICS CUTYallUEeH;

(dbopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS UHCTPYMEHTOB U TEXHUYE-
CKHX CPEICTB MH(GOPMAIMOHHBIX TEXHOJOTUHN (KOMIIBIOTEPOB U IMPOrpaMMHOr0 OOecreueHus) Kak
UHCTPYMEHTAJIBHO OCHOBBI Pa3BUTHS KOMMYHHMKATHBHBIX M I103HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX IEUCTBUM;

yMEHHUE co3/aBaTh, INPUMEHITh W NPeoOpa3oBbIBaTh 3HAKW M CHMBOJIBI, MOJEIU M CXEMbI JUIS
pelieHrs yueOHBIX U M03HAaBATEIbHBIX 33/1a4;

yYMEHHUE M3BJIEKaTh MHPOPMALUIO U3 PA3JIMYHbIX MCTOUYHUKOB (BKJIIOYAs CpelCTBAa MAacCOBOM HMH-
dbopMaruu, KOMIIAKT-TUCKK y4eOHOTo Ha3HaueHus, pecypcbl HTepHETa), CBOOOJHO MOJIB30BATHCS
CIPAaBOYHON JTUTEPATYpPOil, B TOM YHCIIE U Ha AJIEKTPOHHBIX HOCUTENSIX, COOII0IaTh HOPMBI HH(OP-
MaIMOHHON U30HPATEIbHOCTH, STUKH;

yYMEHHUE Ha MPaKTUKE MOJIb30BaThCSI OCHOBHBIMU JIOTHUECKUMH TIPUEMaMHU, METOAaMU HaOI0ICHHS,
MOJIEJTUPOBaHUS, OOBSICHEHUS, PELIEHUs TIPOoOIeM, TPOTHO3UPOBAHUS U JP.;

YMEHHUE OPraHU30BBIBATH CBOIO JKM3Hb B COOTBETCTBUHU C IMPEICTABICHHUSIMHU O 3J10pOBOM 0O0pase
KU3HU, TpaBax M OOSA3aHHOCTIX IPpaKAaHWHA, HEHHOCTAX OBITHS, KYJbTYpPhl U COI[MAIILHOTO B3au-
MOJICHCTBUS;

YMEHHE BBINIOJHATH IIO3HABATEIbHBIE U IPAKTHUECKHE 3aJIJaHUS, B TOM YHCIIE POEKTHBIE;

YMEHHME CaMOCTOSITENIBHO U apIyMEHTHPOBAHHO OLIEHUBATh CBOU JIEHUCTBUS U JEHCTBHUS OJHOKJIACC-
HUKOB, COJEp)KaTeIbHO OOOCHOBBIBasl MPaBMJIBHOCTh HJIM OIIMOOYHOCTH pe3yibTara U crocoda
JecTBUS, a/IeKBaTHO OLICHWBATh OOBEKTUBHYIO TPYJHOCTh KaK Mepy (pakTHUECKOro WU Mpearoia-
raemMoro pacxojia pecypcoB Ha pellleHue 33/a4H, a TaKKEe CBOM BO3MOKHOCTU B JOCTHKEHHU €U
ONPEAEIECHHOM CI0KHOCTH;

yMeHue paboTars B rpymnmne — 3((HeKTUBHO COTPYAHNYATh U B3aUMOJCHCTBOBaTh Ha OCHOBE KOOp-
JUHALMU PA3JIMYHBIX MO3UIMKA NMPH BBIPAOOTKE OOIEro pemeHus B COBMECTHOU NESATEIbHOCTH;
cilyliaTh HaptHepa, (popMyaupoBaThb M apryMEHTUPOBAaTb CBOE MHEHHE, KOPPEKTHO OTCTAMBATh
CBOIO MO3ULIMIO U KOOPAMHUPOBATH €€ C MO3ULIUU NTAPTHEPOB, B TOM YHUCIIE B CUTYyallUU CTOJIKHOBE-
HUSI MTHTEPECOB; MPOJYKTUBHO Pa3peliaTh KOH(IUKTHI HA OCHOBE y4eTa HHTEPECOB U MO3UIMNA Bcex
€r0 Y4aCTHHKOB, TIOMCKA M OIICHKH albTEPHATUBHBIX CIOCOOOB pa3penieHuss KOH(PIUKTOB.



IpeaMeTHbIMH pe3yJbTaTaMu OCBOcHUST OCHOBHOHM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHuUs SABJISIFOTCS:

(GopMHpOBaHHE NEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX IPEJCTABICHUH O BEIECTBAaX, UX Ipe-
BPAILCHUAX U MPAKTUYECKOM IPUMEHEHNH; OBJIJICHNE MOHATHIHBIM amapaToM ¥ CUMBOJINYECKUM
A3BIKOM XUMUU;

O0CO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMMHYECKOH HayKu Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, XMMUYECKHX ITPEBPAILEHUI OPraHNueCKUX U HEOPraHMYECKHX BELIECTB KaK OCHO-
Bbl MHOTHX SIBJICHUH XMBOH M HEXMBOH MPUPOJBI;, YriyOleHne MPEACTaBICHUNA O MaTepHaIbHOM
€/IMHCTBE MUDA;

OBJI3/ICHUE OCHOBAMM XHMHYECKOM I'PaMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBAaTh U OOBEKTHUBHO
OLICHUBATh JKU3HEHHBIC CHTYallUW, CBSI3aHHBIC C XWMHEH, HAaBBIKAMU 0€30MacHOro OOpalieHus ¢
BEIIIECTBAMHM, UCIOJIb3YEMbIMU B MOBCEJAHEBHOM JKM3HU; YMEHUEM aHAJIM3UPOBATh U IIAHUPOBATH
HKOJIOTHYECKU O€30IacHOe MOBEICHHE B IENAX COCPEKEHUS 3M0POBbS M OKPYKAIOIIEH CPEIIbI;
dopMHpOBaHHE yYMEHHUH yCTaHAaBIMBATbh CBS3U MEX]Y pealbHO HAONIOAeMbIMH XHMHUYECKUMHU
SBIICHUSIMUA M TIPOLIECCAMH, TPOUCXOISIIIUMH B MUKPOMHUPE, OOBSCHATH NMPUYMHBI MHOTOOOPA3HS
BEIIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHMS, a TAKXKE 3aBUCUMOCTh IIPUMEHEHUS Be-
IIECTB OT UX CBOMCTB;

IpUOOPETEHNs OMbITA UCIOIb30BaHUS Pa3IMYHBIX METO/IOB M3YyUEHHs BEIECTB; HAOMIOACHUS 3a UX
NPEBPAIICHUSIMUA TIPH TPOBEJICHUN HECIIOKHBIX XUMHYECKUX JKCIIEPHUMEHTOB C HCIOJIb30BAHUEM
1abopaTopHOro 00OpyI0BaHUS U MPUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb IPU OTPABIICHUSIX, 0KOTaX M JIPYTHX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBaHUEM;

OBJIaJICHUE TMpUeMaMH paboThl ¢ MHQOpPMAIME XUMHUYECKOTO COJAEp:KaHMs, MPEICTABICHHONW B
pasHoii ¢popme (B BUIE TeKCTa, PopMyIl, TpapHuKOB, TAOTMYHBIX JaHHBIX, CXeM, (hoTorpaduii u ap.)
CO371aHME OCHOBBI JJIs1 (POPMHUPOBAHUS MHTEpPECa K PACHIMPEHUI0 U YIIIYOJEHUI0 XHMHUYECKUX
3HaHUH ¥ BBIOOPA XMMHUHU KaK MPO(QUIBHOTO MpeIMeTa MU NMepexo/ie Ha CTYNEHb CPeIHero (MOJIHO-
ro) obuero oOpa3zoBaHus, a B JaJIbHEHIIIEM U B KauecTBe cepbl cBOe MPO(HEeCCHOHATIBHON J1eATeNb-
HOCTH;

(dbopMHpOBaHUE TIPEICTABICHUI O 3HAUCHUH XMMHUYECKOH HAYKH B PEIICHUH COBPEMEHHBIX IKOJIO-
THYECKUX MPoOJIeM, B TOM YHUCIIE B IPEIOTBPAILEHUN TEXHOT€HHBIX U HKOJIOTMUECKUX KaTacTpod.

COIEPKAHHUE KYPCA XUMHUHU B 11 KJIACCE
Tema 1. Ilepuoanyecknii 3aK0H M CTPOEHHE aTOMA

Cmpoenue amoma. ATOMCIOXHas yacTula. Slnapo aroma: mMpoTOHBI U HEWTpoHbl. W30TO-
b1 DIIEKTPOHBL. DJIEKTPOHHAs 00071049Ka. JHepreTHueckuil ypoBenb. Opoutanu: S u p, d-opoumanu.
Pacnipenienenne 31€KTPOHOB MO SHEPTETHUECKUM YPOBHSM U OpOUTANIAM. DJIEKTPOHHbIE KOHPUTY-
palyy aTOMOB XMMHYECKHX DJIEMEHTOB. BajleHTHBIE BOZMOKHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBpEMEHHOE MOHATHE XUMUYECKOTO 3JIEMEHTA.
CoBpeMeHHas (OpPMYJIUPOBKA MEPHOAMYECKOrO 3aKoHA. [IpuunHa MEepHOJMYHOCTH B M3MEHEHHU
CBOMCTB XMMHYECKHX 3JIeMEHTOB. OCOOEHHOCTH 3allOJIHEHUSI PHEPreTUYECKUX YpPOBHEH B AIek-
TPOHHBIX 000JIOUKAX aTOMOB MEPEXOAHBIX FTEMEHTOB. DJIEKTPOHHBIE CEMENCTBA JIEMEHTOB: S- U p-
anemenmst, d- u f-onemenmoi.

Omxpoimue JI. M. Menoeneesvim Ilepuoduueckoco 3akona. BaxkHeWne MOHATUS XUMHH: aTOM,
OTHOCHUTEIIbHAs aTOMHas U MojekyisipHas Maccel. OTkpeitue 1. 1. MenneneeBsim [lepronnuecko-
ro 3akoHa. [lepuoauueckuii 3akon B popmynmuposke /1. . Menneneena.

Ilepuoouuecxas cucmema J[. 1. Menoeneesa. llepnonnueckas cucrema JI. 1. MenneneeBa kak
rpaduveckoe OTOOpaKeHHE NEPUOJUYECKOro 3aKOoHA. Pa3nuuyHble BapuaHTHI MEPHOAMYECKON CH-
creMsl. [leproas! u rpynibl. 3HaYeHUE NEPUOIUYECKOTO 3aKOHA U IEPHOJUIECKON CUCTEMBI.

Jemoncrpanuu. Pazmuunsie popmel [lepuoanyeckoit cucremsl J. 1. Menaeneena.



Tema 2. CTpoeHue BelecTBa

Koesanenmnasa xumuueckas cesnzv. lloHaTne o KoBajneHTHON cBsi3u. OOILIas 3JIEKTPOHHAs Iapa.
KpaTHOCTh KOBaJIEHTHOM CBS3H. DIIEKTPOOTpHULIATENbHOCTh. KOBaneHTHas moyispHas U KOBaJIeHTHas
HETOoJISIpHasi XUMHUYECKUe CBsA3H. OOMEHHBIH M JIOHOPHO-AKIIETITOPHBI MEXaHU3MBI 00pa30BaHHA
KOBaJICHTHOH CBs3U. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI. 3aKOH MOCTOSIHCTBA
COCTaBa Il BELECTB MOJIEKYJIIPHOTO CTPOEHUS.

Honnas xumuueckas ceésazv. Katuonsl u anuonsl. MloHHas cBsA3b U ee cBoiicTBa. MloHHas cBs3b
KaK KpallHU{ CIy4ail KOBAJICHTHOM IOJIAPHOM CBSI3H.

Memannuyeckas xumuueckas cea3v. O0Me pusndeckue cBoiicTBa MeTamuioB.CIiiaBbl.

Booopoonas xumuueckas ceéazv. BogoponHas cBs3b Kak OCOOBIN ciyyall MEKMOJIEKYIISIPHOTO
B3auMO/IeiicTBUA. MexaHu3M ee 00pa30BaHMA U BIMSHUE HA CBOMCTBA BEIIECTB (HA PUMEPE BOJIBI).

Aepecamuvie cocmosnus eeujecmea. I'azpl. 3akoH ABorazpo s razoB. MoJsSIpHBI 00beM Ta-
3000pa3HbIX BeUIeCcTB (IIpH H. ).). ZKUIKOCTH.

Tuner kpucmaniuyeckux pewemox. Kpucramnmdeckas pemietka. MoHHBbIe, MeTalIUYecKHe,
ATOMHBIE ¥ MOJICKYJISIPHBIE KPUCTAJUIMYECKHE PEIIETKH. AJIOTponust. AMOp(HBIE BENIECTBA.

Yucmoie gewyecmsa u cmecu. CMECU U XUMUYECKHE COSMHEHMs. | OMOTeHHbIE U TeTePOTeHHBIE
cmecu. MaccoBast 1 00beMHasi J0JIM KOMIIOHEHTOB B cMecH. MaccoBas f0is npumeceil. Pemienue
3aJ]a4 Ha MacCOBYIO JOJII0 TPUMECEH.

Hucnepchnuvle cucmemsi. Tlonsitue aucnepcHoi cucremsl. JucniepcHas (asa U naucnepcruoHHas
cpena. Knaccuduxarus nucrnepcHbIX CUCTEM.

JemoncTpanuu. Mojenb KpUCTaJUIMYECKOM peleTKy xiaopuaa Hatpus. O0pa3ibl MUHEPATIOB C
MOHHOUN KPUCTAIITUYECKON PEIIETKON: KalbIUTa, rauta. Moean KPUCTAIIMYECKUX PEIIETOK «CY-
XO0ro npaay» (Wi hona), anmMasa, rpaduta (wim kBapia). Monens MoasipHOro oobema ra3oB. Tpu
arperaTHbIX COCTOSTHUS BOJIBI.

JladopaTtopHuble onbIThl. 1. Onpeenenne CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIIA KpH-
CTAJTIMYECKON pemeTku. 2. O3HaKOMIJIEHHE C KOJUIEKLUEHN MTOJIMMEPOB, TUIACTMACC U BOJIOKOH U U3-
nenuid n3 Hux. 3. XKecTkocTh BOABI. YCTpaHEHHE )KECTKOCTH BOJbI. 4. O3HAKOMIIEHUE C MUHEPATIb-
HbIMHU BoJaMH. 5. O3HaKOMJIEHHE C JUCTIEPCHBIMHU CUCTEMaMH.

Tema 3. DJIeKTPOJIUTHYECKAS THCCOLHATUSA

Pacmeopwbi. PacTBOpbI Kak TOMOTE€HHbBIE CUCTEMBI, COCTOSIINE U3 YaCTHUI] PAaCTBOPUTEINS, PACTBO-
PEHHOTrO BEIIEeCTBa M MPOAYKTOB MX B3auMOJIeHCTBUS. MaccoBas 10l paCTBOPEHHOI'O BEIECTBA.
Turmsl pacTBOpOB.

Teopus snekmponrumudeckol ouccoyuayuu. DIEKTPOIUTH U HEIIEKTPOIUThl. CTeneHb 3JeK-
TpONUTHYECKON aucconuanui. CuiibHble U ciaaldble JEKTPOIUTHL. Y PaBHEHHUS DIIEKTPOIUTHUECKOM
JUCCOLIMAIINY.

Kucnomur B cBeTe Teopuu >IEKTPOIUTHUECKON auccouumanuu. OOmme cBOHCTBa HEOpraHuue-
CKHX M OPraHUYECKHX KHUCIIOT. Y CIIOBUS TEUEHUS PEAKIMI MEXAY 3JIEKTPOJIUTAMU JI0 KOHIIA.

Ocnosanusa B CBETE TEOPUU DJIEKTPOTUTHUYECKON IUCCOIMAIMU, UX KiaccuduKanus U oduume
CBOMCTBA.

Conu B cBeTE TEOPUM DJICKTPOTUTHUECKON TUCCOIHMALINY, UX KIacCUpHUKaMs U o0lIue CBOM-
CTBa. DJIEKTPOXUMHUYECKHUH PsiJl HAIPSHKEHU METaJNIOB U €r0 MCIHOJIb30BaHUE JUIS XapaKTEPUCTUKU
BOCCTaHOBUTENIbHBIX CBOMCTB METAJLIOB.

Tuoponus. Ciyqau runponusa coned. Peakuust cpenpl (pH) B pacTBOpax ruapOIU3YIONIUXCS CO-
JEen.

JemoHcTpanuu. VcnbiTanue pacTBOPOB AJIEKTPOIUTOB M HEIJEKTPOIUTOB Ha MPEAMET JUCCO-
[Uanyy. 3aBUCUMOCTb CTENEHH 3JIEKTPOJIUTUYECKON JAUCCOLMAIMHM YKCYCHOW KHCIOTHI OT pa3das-
neHus pactBopa. [Ipumeps! peakiuii HOHHOTO 0OMeHa, UIYIIUX ¢ 00pa30BaHUEM OCaJKa, ra3a WU
BOJIbl. XMMHUYECKHE CBOMCTBA KUCIIOT: B3aUMOJICHCTBUE C METAJIIaMU, OCHOBHBIMH U aM(OTEPHBIMU
OKCHJaMH, OCHOBAaHUSMH (II[eJI0YaMU U HEPACTBOPUMBIMHU B BOJIE), CONsiMU. B3aumopeiicTBue a3oT-
HOU KUCJIOTBI C MEJIBIO.



JlaGopaTtopHble onbIThI. 6. O3HaKOMJIEHUE C KOJUIEKIMEH KucaoT. 7. [lonmyueHne u cBoiicTBa
HEPACTBOPUMBIX OCHOBaHMM. 8. O3HaKOMIJIEHHE ¢ KOJUIEKIIMEW OCHOBaHMMU. 9. O3HaKOMIIEHHUE C KOJI-
JIeKIIMe MUHepasoB, coaepxkanux couu. 10. McneiTanue pacTBOpOB KHUCJIOT, OCHOBAaHUW M COJICH
uHAuKaTopamu. 11. Paznuunble ciiydan ruaposnsa coneit. 12. I'maponns XJopuaoB U alleTaTos Lie-
JIOYHBIX METAJUIOB.

Tema 4. Xumnueckue peakuuu. Bemecrsa

Knaccugurayus xumuueckux peaxyuti. Peakuuu, unymue 6e3 M3MEHEHHS COCTaBa BEIIECTB.
Knaccudukanus 1mo 4uciy U COCTaBy pearupyroluX BEeIECTB U MPOIYKTOB peaknuu. Peakuu pas-
JIO’KEHUS!, COSIMHEHMS], 3aMellleHUs] 1 0OMeHa B HeOpraHUYeCKol XuMuu. Peakuinu npucoeuHeHus,
OTILEIUICHUS, 3aMEIICHNUS U U30MEPHU3aLMU B OpraHu4Yeckod XUMHUU. Peakiiuu noinuMepusalnu Kak
YACTHBIM CIy4ail peaKkunil TPUCOEIUHEHHUS.

Tennosou a¢hghexm xumuueckux peaxyuii. IK30- U IHIOTEPMUUYECKHE peakiuu. TepMoxumude-
CKHe ypaBHeHUs. Pacuer KoamdecTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPaBHEHUSIM.

Ckopocms xumuueckux peaxyuti. [IoHITHE O CKOPOCTH XUMHUYECKHX PEAKIUi, aHAIUTUYECKOE
BBIpaKEHHE. 3aBUCUMOCTh CKOPOCTH PEAKIIMHM OT KOHIIEHTPAINH, JaBJICHUs, TEMIIEPATyphl, IPUPO-
JIbl pEarupyrolrX BEIECTB, ITOMAIN UX COPUKOCHOBEHHS. 3aKOH ACHCTBYIONIMX Macc.

Kamanusz. Karanuzatopel. Karanus. [Ipumepsl KaTaauTUYECKUX MPOLIECCOB B MPOMBIIIJIEHHO-
CTH, TeXHUKE, ObITy. DepMEeHTHl U MX OTJIMYUS OT HEOPraHUYECKUX KaTanu3atopoB. [IpumeHeHHe
KaTaJan3aTopoB u (pepMEHTOB.

Xumuueckoe pasHnogecue. OOpaTMble U HEOOpaTUMBbIE peakiuu. XUMHUYECKOE PAaBHOBECHE U
CIOCOOBI €T0 CMEIICHUS Ha IPUMEPE MOTYyUEHUsT aMMUAKa.

OxucaumenvHo-eoccmanosumenvhvie npoyeccol. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH.
Oxkucnurenb U BoccTaHOBHUTENb. OKHCIIeHHE U BoccTaHoBNeHHe. CocTaBlIeHNe YPaBHEHUN OKHUCIIH-
TETbHO-BOCCTAHOBUTENBHBIX PEAKINil METO0M 3JIEKTPOHHOTO OanaHca.

Obwue ceoticmea memannog. XUMUUYECKHE CBOMCTBA METAIJIOB KaK BOCCTaHOBUTENEH. Bzaumo-
JIECTBHE METAJIJIOB C HEMETAJlJIaMH, BOJAOW, KMCIIOTaMU U pacTBOpaMu cosieil. Meraminorepmus.

Kopposus memannos kak OKHCIUTETEHO-BOCCTAHOBUTENBHBIN mporiecc. CriocoObl 3alIuThl Me-
TaJUIOB OT KOPPO3HUH.

Obwue ceoticmea nememannog. XUMUUYECKHE CBOIICTBA HEMETAJUIOB KaK OKuciuTesneil. Bzanmo-
JIECTBHE C METaJUIaMH, BOJIOPOJOM U APYruMu HeMeTrasuiamu. CBOMCTBA HEMETANIOB KaK BOCCTa-
HOBUTENEH. B3anuMoseiicTBe ¢ IPOCTHIMU M CJIOKHBIMHU BellecTBaMU-okuciauTeasimu. OOmas xa-
paKTEepUCTUKA raJOreHOB.

Onexkmpoaus. O01IMe cnocoObl MOITYYeHHUs] METANIOB M HEMETAJNIOB. DJIEKTPOJIM3 pacTBOPOB U
pacIuiaBoB 3JEKTPOJIUTOB Ha MPUMEPE XJIOPHUAA HATpUsl. DIEKTPOJIUTHUECKOE MOJYyUYeHHUE ATIOMHU-
Hus. [IpakTuueckoe 3HaYCHHE AIEKTPOIN3a. | aTbBaHOIUIACTHKA U TAIbBAHOCTETHSI.

3axnouenue. 1lepcrieKTUBBI Pa3BUTHS XMMUYECKON HAYKW U XMMHYECKOTO MPOU3BOJACTBA. XHU-
MU U TIpoOIeMa 0OXpaHbl OKPYKAIOIIEH CpeIbl.

JleMOHCTpPanuu. DK30TEPMUUYECKUE U SHIOTEPMUUYECKHE XUMHUUYECKHE peakiuu. TeroBble sB-
JICHUS TIPU PACTBOPEHUH CEPHOM KUCIOTHI U AMMHAYHON CETTUTPHI. 3aBUCUMOCTh CKOPOCTH PEaKITUU
OT HPUPOABI BEIIECTB HAa MPUMEPE B3aMMOJICUCTBHUS PACTBOPOB PA3JIMUYHBIX KUCIOT OJUHAKOBOM
KOHIICHTpAIlUX ¢ OJMHAKOBBIMU KyCOYKaMHU (TpaHyJIaMH) IIMHKA M OJIMHAKOBBIX KYCOYKOB Pa3HBIX
METAJIJIOB (MarHus, IMHKA, *elle3a) C paCTBOPOM COJISTHOM KUCIOTHL. B3ammoseiicTBie pacTBOpOB
CEpPHOM KHUCIIOTHI C PACTBOPAMHU THOCYNIb(haTa HATPUS Pa3TUIHON KOHIEHTPAIIMH U TEMIIEPaTypHI.
Mogens kunsiiero ciosi. PaznoxkeHue nepokcuga BoJopoaa ¢ IOMOIIBIO HEOPTaHUUECKUX KaTallu-
3aropoB (FeCl,, KI) u nmpupomHbix 0OBbEKTOB, COAEpKaIUX Karajaszy (ChIpoe MsIco, KapTodens).
[Ipocreiinne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMU: B3aUMOAECHUCTBUE IMHKA C COJISTHOMN
KHUCIJIOTOM U kene3a ¢ cynbdarom meau (II). Moaens anexrponusepa. Moaenb 3IeKTPOIN3HON BaH-
HBI 17151 TOJTYYCHUS AIIFOMUHUS.

JlaGoparopHbie onbIThl. 13. [TonydeHune Kucmopoia pa3aoXeHUeM MepoKCcuaa Boaopoaa ¢ mo-
MOIIBIO0 JMOKCH]IA MapTaHila M Katana3bl CIporo kaprodens. 14. Peakius 3amereHus MeIu xese-



30M B pactBope cyibdara meau (II). 15. [Tonmyyenue Bomopoaa B3aMMOICHCTBUEM KUCIIOTHI C IIUH-

KoM. 16. O3HakoMiIeHHE C KOJIIEKIHe MeTaiioB. 17. O3HaKoMIIEHHE ¢ KOJUICKIIMEH HEMETaJIOB.
IIpakTuyeckue padorsl. 1. [lonydenue, cobnpanue U pacrno3HaBaHue razoB. 2. Pemenue skc-

MEPUMEHTAIBHBIX 33/1a4 HA UICHTH(PUKAIIUIO0 HEOPTAHUYECKUX U OPTaHUYECKUX COCTMHCHHIA.

IVIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUS KYPCA XUMHUHU
Yuenuxk oonocen 3nameo:
* BaKHEHIIME XUMUYECKUE TTOHATHUS: BEIIECTBO, XUMUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa, aTOMHas
U MOJIEKYJISIpHash Macca, MOH, aJUIOTPOIHS, W30TONbI, XMMUYECKas CBSA3b, SJIEKTPOOTPULIATEIb-
HOCTb, BaJEHTHOCTH, BAJIGHTHOCTb, CTEIICHb OKHCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM,
BEII[ECTBA MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOEHUS, PACTBOPHI, JICKTPOIUT U HEIJICKTPOIIUT,
3JIEKTPOJINTUYECKAS] JUCCOIMALMs, OKUCIHUTENIb U BOCCTAHOBHUTEIb, OKUCIEHHE BOCCTAHOBJIIECHUE,
TEIIOBOM 3P PEKT peakiuu, CKOPOCTh XUMUICCKOU PEaKIUH, KaTallu3, XHMHYECKOES PaBHOBECHE;
* OCHOBHBIE 3aKOHbI XUMHUHU : COXPAHEHUS MAacCChl BELECTB, IOCTOSTHCTBA COCTaBa, NEPHUOJUYECKUN
3aKOH;
* OCHOBHBIE TEOPUHU XUMHUU: XUMUYECKOU CBSA3U 3JIEKTPOJIUTUUECKOU TUCCOLMALUH;
* Ba)XKHEHINIME BEIIECTBAa M MaTepUaJIbl: OCHOBHBIE METAJUIbI M CIUIaBbl, CEpPHAsi, COJITHAs, a30THAs,
KHUCIIOTHI, EN0YH, aMMHUAK, MUHEpaIbHbIEe yI00OpEHHUS;
Yuenux oonscen ymemon:
* Ha3bIBaTh U3YUYECHHBIC BEILIECTBA 10 «TPUBUAIBHOW» WIM MEKYHAPOJIHON HOMEHKIIATYPE;
* OIPEACIIATh: BAJICHTHOCTh U CTETICHb OKUCIICHHUS] XUMHUECKUX SJIEMEHTOB, TUII XUMHUYECKOU CBS3U
B COCIMHEHHUSIX, 3apsi/l HOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUSX,
OKHCITUTEh U BOCCTAHOBUTEIIb;
* XapaKTepHU30BaTh: JIEMEHTHI MAJIbIX MEPUOJIOB IO UX MooxkeHuto B [ICXI; obmue xumMuueckne
CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHUI;
* OOBSICHSTH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; MPUPOAY XHUMHUECKON
CBSI3M (MOHHOM, KOBaJIGHTHOM, METaNINYECKOM), 3aBUCUMOCTh CKOPOCTU XMMHUYECKOW peakluu U
MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT Pa3NUYHBIX (DaKTOPOB; OOBSICHEHUS XUMUYECKUX sIBIIE-
HUMN, TPOUCXO/ISIIINUX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;
* BBINOJHATh XMUMHYECKUH SKCHEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX Be-
IIECTB;
* MPOBOJUTH CAMOCTOSITENLHBIM MOMCK XUMHUYECKOH MH(POPMAINH C UCIIOJIB30BAHUEM Pa3IHUHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJSIPHBIX M3JaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB NHTepHeTa);
UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH U 00pabOTKH | Mepenayn XUMHUECKoN nHpopmamu
U €€ TIPEJICTABIICHUS B Pa3JIMUHbIX (popmax;
UCnONIb308amb NPUOOPEMENHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eamelbHOCmU U noece-
OHEBHOIL HCUZHU OJ1A:
OOBSCHEHUS! XUMHUYECKHX SBICHUH, MPOUCXOSIIUX B IPUPOJIE, OBITY, Ha TPOU3BOJICTBE;
HKOJIOTMYECKH TPaMOTHOI'O TIOBEJIEHUSI B OKPY’KaIoIlEel Cpee;
OIICHKH BJIMSIHUSI XUMHUUYECKOTO 3arpsi3HEHUS] OKPYKAIOILIEH Cpelbl HA OPTaHU3M YeJIOBEKa U JIpyrue
KUBBIE OPTaHU3MBI;
0e30MmacHOro OOpaIieHus C TOPIOYMMH U TOKCUYHBIMHU BEIIECTBaMH, TaO0OPaTOPHBIM 000PYIOBaHU-
eM;
MIPUTOTOBJICHUE PACTBOPOB 33/IaHHOM KOHIIGHTPAIIMK B OBITY W Ha MPOU3BOJICTBE.
ONpeIeTeHUsT BO3MOKHOCTH NPOTEKAHUS XMMHYECKUX IPEBPALICHUN B Pa3IUYHBIX YCIOBHUSIX WU
OIICHKU UX MOCJICACTBUH;
06e30macHOTO OOpaIIeHHs ¢ TOPIOYUMH M TOKCUYHBIMH BEIIECTBaAMH, JJa0OPaTOPHBIM 000PYI0BAHHU-
eM;
MPUTOTOBJICHUS PAaCTBOPOB 33JaHHON KOHIICHTPAIMH B ObITY M Ha TPOU3BOJICTBE;



* KPUTHYECKON OIEHKU JOCTOBEPHOCTH XHMHUYECKOM WH(pOpMalWu, MOCTYMAIOMEH U3 pazIudHbIX
MCTOYHUKOB.
HOPMbI U KPUTEPUU OHEHUBAHUSA
Pesynbrathl 0OyueHHs XMMHHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajlauaM IpeaMeTa U
TpeOOBaHUSIM K €r0 YCBOEHHUIO.
Pesynprathl 00yueHUs] OIIEHMBAIOTCS IO NATHOALIBHON cucteme. [Ipu oleHKe YYHTHI-
BAIOTCS CJIEYIOLIME KAU€CTBEHHBIE [T0KA3aTEIN OTBETOB:

. rIyonHa (COOTBETCTBHE U3YYCHHBIM TEOPETHUECKUM 0000IIECHUSIM);

. OCO3HAHHOCTh (COOTBETCTBUE TpPEOYEeMbIM B MpOrpaMMe YMEHHSM IPUMCHATH
MOJIYYCHHYIO HH(GOPMAITHIO);

. MOJTHOTA (COOTBETCTBUE 00BEMY MPOTpaMMbl U HHGOPMAITUU YICOHUKA).

IIpu oLleHKE YyYMTHIBAIOTCSI YMCIO U XapakTep OMIMOOK (CYLIECTBEHHbIE MJIM HECYLECTBEH-
HBIE).

CyuiecTBeHHbIE OLIMOKM CBSA3aHbI C HEAOCTaTOYHOW INTyOMHOHM M OCO3HAaHHOCTBIO OTBE-
Ta (HalmpuMep, YYEHUK HENpPaBUJIBHO YKa3aJl OCHOBHBIE IPU3HAKU IOHSATHUM, SBJIECHUM, Xapak-
TEpHbIE CBOMCTBA BEILECTB, HEMPABUIBHO CHOPMYIUPOBAI 33aKOH, MPABHJIO U T.NI. WIM YYEHUK
HE CMOT IPUMEHUTh TEOPETHUYECKHE 3HAHUS A OOBACHEHUS W IpEJCKa3aHMs SBICHUM, ycTa-
HOBJICHUSI IPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H, CPaBHEHUS U KJlacCU(UKALMU SIBICHUH U T. I1.).

HecymiecTBeHHble OLIMOKM ONpPEIENSIOTCS HEMOJHOTOM OTBeTa (HampuMep, YIyLIeHHEe
U3 BUJA KaKOro-1ubo HexapakTepHoro ¢akra INpU ONMCAHUMU BellecTBa, mporecca). K Hum
MOYXHO OTHECTH OT'OBOPKH, OTIMCKH, JOMYIICHHBIEC 10 HEBHUMATEILHOCTH (HalpuMep, Ha JiBa U 00-
Jee ypaBHEHHUs peakLuil B ITOJIHOM MOHHOM BHUJE JOMYIIEHa OJHa OIMOKa B 0003HaUCHUH 3apsijia
HOHA).

Pesynprathl 00y4deHMs MpOBEPSIOTCS B IMPOLECCE YCTHBIX M IMHCbMEHHBIX OTBETOB
yyalmxcs, a TakKe MPU BBHIIOJHEHUH UMHU XUMHUYECKOTO SKCIIEPUMEHTA.

Ouenka TeopeTH4eCKMX 3HAHUM

Ommemxka «5»:

OTBET MOJHBIA W MpPaBUIbHBIA HAa OCHOBAHWU W3YUEHHBIX TEOpUM; MaTepuall H3JI0KEH B
OTIpEeIeNIEHHON JIOTUYECKOM MOCIe10BaTEIbHOCTH, JTUTEPATypHBIM SI3bIKOM; OTBET CaMOCTOSATENb-
HBIH.

Ommemka «4x»:

OTBET MOJHBIM U MPaBWIbHBIA HA OCHOBAaHWU M3YYEHHBIX TEOPUH; MaTepuall WU3JIOKEH B
ONPENETICHHON JIOTHYECKOW ITOCIIEI0BATEIbHOCTH, MPU 3TOM JOIYIIECHBI

JIBE-TPHU HECYIIECTBEHHBIE OITUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ommemka «3».

OTBET TMOJIHBIM, HO MPHU 3TOM JOMYIIeHa CYIIECTBEHHAs OIIMOKa WJIM OTBET HEIMOJHBIH,
HECBSI3HBIMN.

Ommemka «2x»:

MIPU OTBETE OOHAPYKEHO HEMMOHWMAHUE YYAIIMMCSl OCHOBHOTO COJIEp>KaHUs yueOHOTO MaTe-
pHualia Wik JOMYIIEHbI CYIIECTBEHHBIC OIMMOKU, KOTOPHIE YYalIUHCS HE MOXKET HCIPaBUTh IMPHU
HaBOJSIIITUX BOMPOCAX YIUTEIIS.

OneHka YIKCIEPUMEHTATbHBIX YMEHUI

OreHka CTaBUTCS Ha OCHOBAaHWH HAOJIIOJICHUS 32 ydJalllMMCS M MACbMEHHOTO OTYeTa 3a pa-
oory.

Ommemra «3».

paboTa BBIMOJIHEHA TOJHOCTHIO M MPABUIBHO, CACIAHBI MIPABUIbHBIC HAOTIOJCHHS W BBIBO-
JIbI; DKCIIEPUMEHT TPOBEJCH IO IUIaHy C y4eTOM TEXHUKH O€30MacHOCTH M TPaBHII PabOTHI C
BEIleCTBAaMH U 000pYZOBaHUEM; TIPOSBICHBl OPTaHU3AIMOHHO-TPYIOBBIC yMEHHUS (MO AEepPKHUBA-
IOTCSI YUCTOTa pabouyero Mecra M MOPSIOK Ha CTOJIe, YdKOHOMHO MCIOIB3YIOTCS PEaKTHBHI).

Ommemka «4x»:




paboTa BBITOJHEHA MPABUJIBHO, CICNAHBl MPABWIbHBIC HAOJIONEHUS W BBIBOJABI, HO TPH
9TOM JKCIIEPUMEHT IPOBEICH HE TOJHOCTHIO WM JOIMYIIEHb HECYIIECTBEHHBIC OIIMOKH B pa-
00oTe C BelIeCTBAMHU U 00OPYIOBAHHEM.

Ommemxka «3»:

paboTa BBINIOJHEHA MPABWILHO HE MEHEE YeM HAIOJIOBUHY WJIHM JOMYIICHA CYIIECCTBCHHAS
omuOKa B XOJI¢ SKCIIEPUMEHTa, B OOBSICHEHUU, B OQOpMIICHHH DPAOOTHI, B COOIIOACHUH IIpa-
BWJI TEXHUKHU OE30MacHOCTH MpH pPabdOTe C BEIIeCTBAMH W O0OpYAOBaHHEM, KOTOpash HCIpPaB-
JsieTcss Mo TPeOOBAHUIO YUUTEIIS.

Ommemxa «2»:

JOMyIIeHbl JBe (M 0OoJiee) CYIIECTBEHHBIC OIIMOKH B XO0JI€ JKCIEPUMEHTa, B OOBSICHE-
HUHM, B opopMieHHUU paboOTHl, B COOJIOACHUM NPAaBWI TEXHUKH OE30MAaCHOCTH IpH paboTe ¢
BEIICCTBAMH W O00OPYJIOBaHUEM, KOTOPBIE YYAITUICS HE MOXET MCIPABUTH JIaxe M0 TPeOOBAHUIO
YUUTEIS.

Ouenka yMeHUH peliaTh 3KCIePUMEHTAIbHbIE 3212491

Ommemka «5».:

IUIaH PELIECHUs] COCTABIIEH MPaBUIIbHO; MPABUIBHO OCYIIECTBICH MOJ00P XUMHUYECKUX peak-
THUBOB ¥ 000PYIOBaHUS; IaHO ITOTHOE OOBSICHEHHE U C/ICTIaHbI BEIBOIBI.

Ommemra «4»:

TUTaH PEHICHHUS COCTABJICH MPABUIIBHO; MPABUIIHBHO OCYIIECTBIICH MOJ00D XMMHUECKUX PeaK-
TUBOB U 000pYAOBaHUSA, IIPU 3TOM JOMYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OLIMOOK B OOBSICHE-
HHUH U BEIBOJAX.

Ommemka «3».

TUTaH PEIICHHS COCTABJICH MPABUIIHHO; MMPABUIIBHO OCYIIECTBIICH IMOA00P XUMHUYECKUX pe-
aKTUBOB M 00OPYAOBaHMS, HO AOMYIIEHA CYIIECTBEHHAs OMMOKA B 00BICHEHUU U BHIBOIAX.

Ommemka «2x»:

JomnyiieHsl aBe (M 0osee) CyIIeCTBEHHbIE ONMIMOKM B IUIaHE PEIICHHs, B MOI0OpEe XH-
MHUYECKUX PEAKTUBOB M 00OPYIOBaHHUS, B O0BSICHEHNN U BHIBOJIAX.

OueHka yMeHH# pemiaTh pacyeTHbIe 32124

Ommemka «5x».:

B JIOTHUECKOM PACCYXJACHHH U PEIICHUU HEeT OIMMOOK, 3aJa4a pelieHa palMoHaIbHBIM CIIO-
coOoM.

Ommemra «4».

B JIOTHYECKOM PACCYXICHUU WM PEIICHMH HET CYIIECTBEHHBIX OMMOOK, HO 3ajayda pe-
[IeHa HEePAIIMOHAIBHBIM CIIOCOO0OM HITH JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OLTHOOK.

Ommemka «3».

B JIOTHYECKOM PACCYXKICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIeCTBEHHAS
ommuOKa B MAaTEMaTHYECKUX pacueTax.

Ommemka «2x»:

HMMEIOTCS CYIIIECTBEHHBIC OMMMOKHU B JIOTHYECKOM PACCYXKICHUHU U PEIICHUU.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ommemka «3»:

OTBET MOJIHBIN U MPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIIHOKA.

Ommemra «4»:

OTBET HEMOJHBIA WK IOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.

Ommemka «3».

paboTa BBHIMOTHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIIEHAa OJHA CYIICCTBECHHAsI OLIMOKAa U
JIBE-TPH HECYIIECTBCHHBIC.

Ommemka «2x»:

paboTa BHITTOJTHEHA MEHEE YeM HAIOJIOBUHY WITH COJIEPKUT HECKOIBKO CYIIECTBEHHBIX

OIIIMOOK.




I[Tpu orieHKe BBINONHEHUS THCHbMEHHOW KOHTPOJIBHOW pabOThl HEOOXOIUMO YUUTHIBATH TPE-
O0BaHUS €IUHOTO OpPOrpapuuecKoro peKuma.
OTMmeTKa 332 UTOTOBYIO KOHTPOJIBHYIO PaO0Ty KOPPEKTHPYET MPEALISCTBYIONIHE OTMETKH 3a 4e-
BEPTb, TOIYTOHE, TOJI.



KAJIEHI[AUPHO-TEMATI/I‘-IECKI/Iﬁ IUTAH 11 KJIACC
BA30BbIN YPOBEHDB (1 YAC B HEAEJIIO/ 34 YACA)

No Hara Tema ypoka OCHOBHOE COJIepKaHUE, XapakTepucThka Kontpons Jlabopa-
TEPMUHBI U IOHATHUS BUJIOB JIEATEIBHOCTH TOpPHBIE U
paKkTuye-
ckue pado-
Tl
1 CrpoeHue aToma. SAnpo u snexTpoHHas 000- | OcBaMBaIOT COBPEMEHHBIE Mpel- | GPOHTAIBHBIN U
OneKTpoHHas 000- | JIOUKA. DJIEKTPOHBL, IPO- | CTABJIEHUS O CTPOCHUHU aTOMOB. | MHIMBUyaIbHBbIH
Jo4ka. MTHCTpyKTa)X | TOHBI U HEUTPOHBI. MUK- 3HAIOT O CYUIHOCTH HOHSATHUS
04.09 | ™ Tb. pomup u Mmakpomup. [lya- SEKMPOHHAA opoumans, GOpMBI
2024 JIM3M 4acTULl MUKpOMHpa | opOuTanel, B3auMOCBs3b HOMe-
pa ypOBHSI U SHEPTUU 3JEKTPO-
Ha. COCTaBIAIOT AJIEKTPOHHbIE
(dbopMyIIbl aTOMOB
2 [lepuoauueckas cu- | OCHOBHbIE MpaBUIa 3a- [IpencraBisioT cI0XKHOE CTpoe- | GPOHTAIBHBIN U
CTeMa XUMHUYECKUX | TIOJHEHUS JIEKTPOHAMU HUE aTOMa, COCTOSILErO U3 siipa | UHAUBUIYaJIbHBINA
JJIEMEHTOB U y4e- SHEPreTUYECKUX YPOBHEH. | U JIEKTPOHHON OOOJIOUKH.
HUE O CTPOCHUH OnexktpoHHas knaccupu- | HaxoaaT B3auMocCBsI3u MeXAY
aroMa. OcobeHHO- KaIus 3JIEMEHTOB. S-, P-, noJioXkeHueM snemenTa B [lepu-
11.09 | ctu crtpoenus anek- | d-, f-cemeiicTBa oaudeckoi cucteme J1. . Men-
2024 | TpoHHBIX 000J0YEK JIeJieeBa U CTPOEHUEM €ro aTo-
MIEPEXOIHBIX AJIe- Ma. COCTaBIAIOT MIEKTPOHHBIE U
MeHTOB. Opbura- ANEKTpOHHO-Tpaduueckue Ghop-
JIUSH P MYJIbI aTOMOB S-, p-, d- u f-
AJIEMEHTOB
3 ITepunonnueckuin Ilepuoanueckuii 3akoH 1 | 3HAKOT cMbICII U 3HaueHue [le- (GpoHTaNBHBIN U
3akoH u [lepuoau- | ctpoeHue aroma. ®uznuye- | pUOJUYECKOIO 3aKOHA, TOPU30H- | UHAUBHUIYaJIbHBIN
4yecKasi CHCTEMA XU- | CKUH CMBICI MOPSIAKOBOTO | TAJIbHBIE M BEPTUKAJIbHBIE 3aKO-
18,09 | MMUECKHX DIIEMEH- | HOMEPA JJIEMEHTA 1 CO- HOMEPHOCTHU U X MPUYUHBIL.
2024 | TOB Menneneesa BPEMEHHOE onpesieneHue | JlaroT XapakTepUCTUKY JIEMEH-

Ilepnonnueckoro 3akoHa.
IIpnunHbl U3MEHEHUS Me-
TaJJIMYECKUX U HEMECTAJI-

Ta Ha OCHOBAHMU €ro MOJIOkKe-
Hus B [lepuoanueckoit cucreme




JIMYECKHUX CBOMCTB B IIE-
puonax u B rpynnax. [lo-
noxenue Bogopona B Ile-
PHUOAMYECKOU CHCTE-
Mme.lIpennocbuiku OTKpsI-
TS, OTKPBITHE, IEPBAst
dopmynuposka [lepuoau-
gyeckoro 3akoHa. Criop o
IIPUOPUTETE OTKPBITHS
Ilepnonueckoro 3akoHa

25.09
2024

XUMHYECKast CBA3b.
Nounnas xummue-
CKas CBS3b.

Honnast xumudeckas
cBs3b. KoBasleHTHAs XU-
MUYeCKasi CBSI3b U €€
KJIaccu(uKanus: mosp-
Has ¥ HEMOoJISIpHas KOBa-
JICHTHAsI CBSI3U.
ITepexon onHOTO BUAA
CBs3U B Apyrou. Pasueie
BUJIbI CBSA3U B OJJHOM Be-
LIECTBE

3HaKOMSATCS ¢ KiIaccupuKamuen
THUIIOB XUMHUYECKOH CBSI3U U Xa-
PaKTEPUCTUKON KaXKJIOTO U3 HUX

(bpOHTAIBHBIN U
VHIUBUYJIbHBIN

02.10
2024

KoBanentnas xu-
MHUYECKAS CBI3b

KoBasneHTHas xummnueckas
CBSI3b U €€ KJlacCU(pUKa-
LS TIOJIIpHAsI U HENo-
JsIpHAst KOBAJICHTHAsSI CBSI-
3H.

ITepexon onHOro BUIA
CBs3U B Ipyroi. PazHeie
BU/JIBI CBS3U B OJTHOM Be-
IIECTBE

3HaKOMSATCS ¢ KiTaccuPpuKamuen
THUIIOB XUMHWYECKOH CBSI3U U Xa-
PAKTEPUCTUKON KaXKJI0r0 U3 HUX

(bpOHTAIBHBIN U
VHIUBUYyJIbHBII

09.10
2024

MeTtanauueckas
XAMUYECKast
cBa3b.Equnas npu-
poaa XMMHUYECKUX
CBsI3EH

MeTtannmnueckas XuUMu4de-
cKas cBsi3b. EnnHas npu-
poaa XMMHUYECKUX CBA3EH.

XapakTepus3yroT CBOMCTBA Be-
LIECTBA MO TUITY XUMUYECKOM
CBsA3U

(pOHTANBHBIN U
VHTUBH Ty aJTbHBIA




7 Bonopoanas xumu- | BomoponHas xumuueckas | XapakTE€pU3YyIOT CBOMCTBA Be- (bpOHTAIBHBIN U
YyecKasi CBA3b cBs3b. Equnas npupoaa IIECTBA MO TUITY XUMUYECKOI WHIUBUTyaJIbHBIN
16.10 XHMUECKHX cBa3ei.Ponb | cBsA3M
2024 BOJIOPOJIHOM CBSI3U B (op-
MHUPOBAaHUU CTPYKTYP
OMON0JIMMEPOB
8 ITP. BemectBa Mo- | Kpucramumueckue pemier- | OcBauBarOT XapaKTEPUCTUKHU dbponraneubii 1 | IP. JI. 1.
JIEKYJISIPHOTO M He- | KM BEIIECTB C Pa3JIMYHbI- | BEHIECTB MOJIEKYJISIPHOTO U He- | MHAMBUAYaIbHBIN | Onpene-
MOJIEKYJISIPHOTO MU THUIIAMH XUMHYECKON MOJIEKYJISIPHOTO CTPOCHHUS. Xa- JeHHe
ctpoeHust. Turbl cBsi3u. AMOp(HOE cOCTOsI- | paKTEepU3YIOT CBOMCTBA Belle- CBOICTB
KPUCTATTNYECKUX HUE BEIIeCTBa CTBA MO TUIY KPUCTAILTTUYECKON HEKOTO-
pemrerok. Jlabopa- pelIeTKH pBIX Be-
TopHas pabota Nel LIECTB Ha
Ornpenenenue OCHOBE
CBOMCTB HEKOTOPBIX TUTIA KPH-
BELIECTB Ha OCHOBE CTaJlJIn4e-
23.10 | Tuna KpucTaynye- CKOH pe-
2024 | cxoii pemerku. No2 LIETKH. 2.
O3HakoMIIEHHE C O3HakoM-
KOJUIEKLIMEH ITOJIH- JIEHUE C
MEpOB: IJIacTMacc 1 KOJUIEKIIU-
BOJIOKOH U U31€JINU el moJu-
u3 Hux. MHCTpYyK- MEpOB:
Ttax no Th. IIJIaCTMACC
Y BOJIOKOH
" U3JIETUH
U3 HUX
9 [Tonumepst O3zHakomieHue ¢ Koiek- | OcBauBalOT XapaKTEPUCTUKU (pOHTANBHBIN U
[MEeW MOJIMMEPOB: IJIACT- | BEHIECTB MOJIEKYJISIPHOTO U HE- | UHJWBUAYalbHBIN
06.11 Macc 1 BOJIOKOH M H3jie- MOIIEKYJIAPHOTO CTPOCHHS. Xa-
2024 Ui u3 HUX. THCTpyKTaX | pakTepU3yIOT CBOMCTBA Bellle-
o Th. CTBa MO TUIY KPUCTAJUTUYECKOU
peleTKu
10 JlucnepcHsle cu- OrnpesesieHne U KJIaccH- 3HakoMsITCs ¢ onpeneneHueM U | dpoHTanbHbii 1 | JIL 5.




13.11 | cremsl. Kommtonnsl (dbuKams JUCIEPCHBIX CU- | KiIacCU(UKAIIUEH TUCTICPCHBIX WHIUBUYyaIbHBIA | O3HAKOM-
2024 | (3omm u renn). JIa- | creM. VICTUHHBIE M KOJIJIO- | CUCTEM, IOHATUSMH UCHUHHbIE JIEHHE C
O6oparopHast paboTa | UAHBIE paCTBOpHL. 3HAauUe- | U KOLIOUOHble PACTBOPHL. 3Ha- qucnepce-
Ne5 O3nakomieHne | HUE KOJUIOMIHBIX CUCTeM | KomsTes ¢ addexkrom Tunnans HBIMH CHU-
C IMCIIEPCHBIMH CH- | B )KM3HH uenoBeka. Crie- cTeMaMHu
cremamu. THCTpyK- | muudeckune CBOMCTBa
tax no Th Ha pabo- | KOJIOMAHBIX CUCTEM
4eM MeCTe.
11 [ToBTopenue Tembl | [ToBTOpenue Tembr «CTpo- | 3HAIOT OCHOBHBIE MOHATHUS TEMbI | (POHTAIBHBIN U
2011 «CTpoeHue Belie- €HUE BEIIECTBA) 1 paboTaroT B Mapax. WHIUBUTyaJIbHBIN
o004 | CTBAY
12 KonTponbnas pabo- | Kontponbnas padota Nel | 3akpernieHue 3HaHHM MOJydeH- | GPOHTAIBHBIN U
Ta Nel o reme o Teme "CTpoeHue Bele- | HbIX M0 JAHHOH TeMe. VHIUBUYJIbHBII
27.11 | "CrpoeHue Bele- crBa"
2024 | cTBa"
13 Ckopoctb xumude- | CKOpOCTh TOMOTEHHBIX M | 3HAKOMSTCS C TIOHSATHEM CKO- (pOHTANBHEIN 1
CKOIl peakuuu reTepOreHHBIX PEeaKIUi. POCMb XUMUYECKOU peaKyul. VHIMBHUIYaJbHBIHI
DHeprus akTuBauu. Bnu- | 3Ha0T (GakTophl, BIUSAIOMINE HA
SIHUE Pa3IMYHBIX (aKTO- CKOPOCTh peakluii. 3HaKOMSATCS
POB Ha CKOPOCTh XUMHUYE- | C TIOHSITHEM O KaTaJln3aTope U
CKOU peakIMu: MPUPOJBI U | MEXaHU3ME ero JeHCTBUs. 3Ha-
KOHIIEHTPAIIUU pearupy- KOMSTCS C )epMEHTaMU-
04.12 IOIUX BEIIECTB, MIOMAAN | OMOKaTalIn3aTopaMu
2024 CONPUKOCHOBEHHMSI pearu-
PYIOIIUX BEIIECTB, TEMIIE-
paTypbl, KaTaJIM3aTOPOB.
['omorenHslii U reTepo-
reHHbIi katanu3. CpaBHe-
Hue GEPMEHTOB C HEOpra-
HUYCCKUMH KaTaJln3aTo-
pamu
14 Ob6paTuMoCTh XH- OO6partumble 1 HeoOpaTtu- | 3HaKOMSTCS ¢ Kiaccupukanued | GpoHTaIbHBIN U




11.12 | MuYeCcKUX peakIuii. | Mble XUMHUYCCKHE PeaK- XUMUYECKHUX peakuuid (00paTu- | WHIUBUIYAIbHBIN
2024 | Xumnueckoe paB- . XMMHYECKOE PAaBHO- | MbIe M HEOOpATUMBIE), IOHSATHEM
HOBECHE U CIIOCOOBI | Becue. Y CIoBUs cMelle- Xumuyeckoe pagrnogecue U ycio-
€ro CMEIIeHUs HUSI XUMHUYECKOTO PaBHO- | BUSIMH €TI0 CMEIICHUS
Becus. [IpuHumn
Jle Illarenwe. 3akoH nei-
CTBYIOIIIUX Macc Ui paB-
HOBECHBIX cucTeM. KoH-
CTaHTa pPaBHOBECHUS
15 I'uaponus veopra- | [lonsarue euodponus. I'ma- | 3HaKOMSTCA € TUNIAMH THAPONH- | ¢ppoHTanbHbiii u | JI. 7. Pa3-
HUYECKUX COEJIMHEe- | POJHM3 OPraHUYECKUX Be- | 3a COJIeH U OPraHUYECKUX CO- WHAUBUAYAJIbHBIN | JINYHBIE
Huil. JJaboparopnast | mectB. buonornueckas €AMHEHUN Ciiy4yau
pabora No7 Paznuu- | posb rugponusa B opra- TUAPOIU3a
HBIE ClIy4au THJIPO- | HU3ME YenoBeka. Peaknuu coneil. 8.
18.12 | nu3a coneid. No§ TUAPOJIN3a B TPOMBILI- [M'upponms
2024 | I'maponu3 xnopunoB | jeHHocTd. ['maponus kap- XJIOPUJIOB
W alleTaToB IIeJo4Y- | OMI0B, CUIUIUAOB, (oC- U alleTaToB
HBIX MeTaiioB. UH- | ¢punos MIETIOYHBIX
crpykrax 1o Tb Ha METAJIJIOB
pabodem mecre.
16 I'unponus opranu- | [lonsitue euodponuz. l'un- | 3HaKOMSTCA ¢ TUIAMH THAPONU- | GPOHTAIBHBIN U
YEeCKUX COSIMHEHHI | POJIM3 OPTaHWYECKHX Be- | 3a COJICH M HEOPraHWYECKHUX CO- | HHIUBUAYaJTbHBIN
mectB. buonornueckas €IUHEHUI
POJIb THAPOJIH3a B Opra-
25.12 HU3Me YenoBeka. Peaknuu
2024 TU/POJIN3A B IPOMBIIII-
JeHHocTU. ['uaponus xap-
OuI0B, CUITUITUIOB, (OC-
bugos
17 OKHCIUTENBHO- OKHUCIUTENBHO- 3HAKOMSATCS C IOHATUSIMH okuc- | ¢hpontanbubii 1 | JI. 10. Pe-
BOCCTAHOBUTEJIbHBIE | BOCCTAHOBUTENILHBIE pe- Jumenb, 60CCMAaHO8UMEIb, UHIMBUYAJIbHBIA | aKLus 3a-
15.01 | peakmuu. Jlabopa- akuu (OBP). Okucnenue | oxucneuue, goccmanosieHue. MEICHUS
2025 | Topnas pabora NelO | u Boccranosnenue. Okuc- | 3natoT otiimuns OBP ot peak- MEAU Ke-
Peaxius 3amerne- JIMTEJIN U BOCCTAHOBUTE- il noHHOTO 0OMeHa. CocTaB- JIE30M B




HUS Meau xene3oM | i, CoctaBiieHue ypaBHe- | Jisitf0oT ypaBHeHust OBP mMetonom pactBope
B pacTBope cynb(ha- | Huit OBP MeTonoM snek- | 37eKTpOHHOTO OasiaHca cynbdara
ta Meau (I1). Nell TPOHHOTO OajaHca. JJeK- meu (11).
[Tonyuenue Boso- TPOJIU3 PACTBOPOB U pac- 11. Iomy-
poJia B3auMOIeii- IJIaBOB YeHHE BO-
CTBHEM KHCIOTHI C aoponaa
UMHKOM. MHCTpYK- B3aMMO-
tax 1o Th Ha pa6o- JIEUCTBUEM
4YeM MecTe. KHCJIOTHI C
ITUHKOM
18 DIIEKTPOJIN3 pac- DIIEKTPOJIN3 PACIUIABOB M | 3HAKOMSATCS C TIOHATHEM DJieK- | PpOHTaIBHBIN U
9901 | TW1aBOB 1 pacTBo- pactBopoB. OCHOBHbBIE Tposn3. 3HAIOT OTIIMYHS JICK- WHIUBYTYaJIbHBIHA
2005 | POB- MIOHSTHSI U OTIpEeTICHUS TPOJIN3a PACILIIABOB OT JEKTPO-
TEMBI. JIM3a PacTBOPOB.
19 [Ip.p 1.Pemenue CtpoeHue BellecTBa, Xu- | 3HAIOT MOHATHUS 8eyecmeao, Xu- | CaMOCTOSITeNIbHAS
IKCIIEPUMEHTAIb- MUYecKasi CBsI3b, KpUCTAII- | MUYECKULL DleMeHm, amom, Mo- | paborta
HBIX 33]1a4 [0 TeM€ | JIMYECKUE PELIeTKH, M0- JleKya, 271eKmpoompuyamens-
"XuMudeckas peak- | JUMEpPbI, HCTUHHBIC U HOCMb, 8ANEHMHOCMb, CIeNnetb
nusa" KOJIJIOUTHBIE PACTBOPBI. OKUCTIeHUs1, Beuiecmeda MOIeKy-
2901 TPII;[LI XUMHUYECKUX PEAK- | JIAPHO20 U HEMONEKVAAPHO0
2025 1uit. CKOpOCTh XUMHUYe- CmpoeHus, Klaccugurkayus xu-
ckux peakuuit. ['maponus | muveckux peaxyuu, T3/]. O0b-
SICHSAIOT 3aBUCUMOCTb CBOMCTB
BEIIECTB OT UX COCTaBa U CTpoe-
HUS, IPUPOY XUMHUECKOHN CBSI-
31
20 KontponsHas pado- | Konrponbnas padora Ne 1 | IIpoBogsr peduexcuto cob- (GpoHTaNBHBIN U
Tta Ne 2 o reme: o TeMe: «TeopeTnueckue | CTBEHHBIX JOCTH)KEHUH B MO- VHIUBUYyJIbHBII
«XUMHUYECKHUE pe- OCHOBBI O0IIIEeH XUMUI) 3HAHUU CTPOEHUS aTOMa, CTPOe-
05.02 | AKIAH» HUS BEIECTBA. AHaanRy}OT
2025 pe3ynbTaThl KOHTPOIBHON pabo-

THI ¥ BEICTPANUBAIOT MIyTH J10-
CTHKEHUS KETAaeMOT0 YPOBHS
YCHENTHOCTH




21

12.02
2025

MeTtamisl 1 UX
CBOICTBa

ITonoxxeHre METaIIOB B
I[ICXD Menneneena. Me-
TajuiMyeckas cBa3b. O0-
e pusndeckue CBOu-
CTBa METAJJIOB. XMMHUC-
CKHE CBOMCTBA METAJIJIOB.
B3aumoneiictBue ¢ npo-
CTBIMH U CJIOKHBIMH Be-
mectBaMu. OKCHUIBI U
TUAPOKCHUIBI TEPEXOTHBIX
METAaJUIOB. 3aBUCUMOCTh
UX CBOMCTB OT CTCIICHHU
OKHCJICHUS MeTaia

3HAIOT OCHOBHBIE METAJLIBI, UX
oOrire CBOHCTBA. XapaKkTepH-
3yIOT CBOMCTBa METAJLIOB, OIIH-
pasdch Ha ux nosoxenue B [le-
PHOINYECKON CHCTEME U CTpOe-
HHUE aTOMOB

(bpOHTAIBHBIN U
VHIUBUYAJIbHBIN

22

19.02
2025

Hewmeramisl u ux
cBoiictBa. biaro-
POJIHBIE Ta3bl

[TonoxkeHre HEMETAIIOB B
IICXD Menneneesa.
Kondurypanus BHemHero
AJIEKTPOHHOTO CJIOSI HEME-
TayoB. [IpocTeie Bele-
CTBa HEMETAJUJIBI: CTPOE-
HUe, PU3NYeCcKue CBOU-
cTBa. XMMHYECKHE CBO-
cTtBa. Baxxnelmmue okcu-
JIbl, COOTBETCTBYIOILLIME UM
TUAPOKCHUJIBI U BOJOPO/I-
HBIE COCIUHCHUS HEME-
Tajui0B. IHEpTHBIE rassl.
H3MeHeHne KUCIOTHBIX
CBOICTB BBICIIMX OKCUIOB
Y TUIPOKCUJIOB HEMETAJI-
JIOB B TIEPHOJIAX U TPYII-
max. 3aBUCUMOCTh
CBOMCTB KHCJIOT OT HEMeE-
Tama

3HAKOMSATCS ¢ OCHOBHBIMH He-
METaJUIAMH, UX CBOMCTBAMH.
XapakTepus3yrT CBOMCTBA He-
METaJUIOB, ONUPAsICh HA UX I10-
noxenue B [lepuoanueckoii cu-
cTeme. 3HAKOMSITCS ¢ 00TacTsIMH
MIPUMEHEHHUS 0J1aropoIHbIX ra-
30B

CaMOCTOSITeNTbHAs
pabora

23

Heoprannueckue n

CTpoeHune, HOMEHKIIATypa,

OcBauBaroT KjJaccUPpHUKaIHIo,

(GpOHTANBHBIN U




26.02

OpPraHn4€CKUC K1uc-

KJ1accuuKamms 1 CBOM-

HOMEHKJIATYpPYy KUCIIOT. Xapak-

WHIUBUYJTbHBIN

2025 | noTsr CTBa KUCJOT. BakHelmme | Tepu3yroT X CBOKWCTBA
IPEJCTaBUTEIIN 3TOTO
knacca. OcoO0eHHOCTH
CBOMCTB CEpHOM U a30THOM
KHCJIOTBI, MypPaBbUHON U
YKCYCHOW KHCIIOTBI
24 Heopranmueckue u | Ctpoenue, HoMeHknarypa, | OcBanBaroT KjIacCU(UKAIUIO U | (POHTAIBHBIN U
OpraHu4ecKue oc- KJaccu(ukanus 1 cBoii- HOMEHKJIATypy OCHOBaHMM. Xa- | MHAUBUIYaJIbHBINA
HOBaHUSA CTBa OCHOBaHUM. PacTBO- | paKTEpPU3YIOT UX CBOMCTBA
05.03 pUMBIE M HEPACTBOPUMBIE
2025 OocHOBaHus. Baxneiimue
IpeJCTaBUTEIN Kiacca.
OcoOeHHOCTH OpraHuye-
CKUX OCHOBAHUM
25 Heopranmueckue u | Ctpoenue, HoMeHKnarypa, | OcBanBaroT KjIacCU(UKAUIO B | (POHTAIBHBIN U
OpraHUYecKue am- KJaccuukanus 1 cBoii- HOMEHKJIaTypy aM(pOTEpHbIX WH/IMBUYaJIbHBINA
12.03 | dorepubIe coenu- CTBa OKCHJIOB. BaxkHeii- coeMHeHUH. XapaKTepu3yoT
2025 | HeHUs IIME TIPEJICTABUTENIA 3TOTO | UX CBOMCTBA.
kiacca. [lepokcuib
26 Conu Crpoenue, HoMeHKnarypa, | OcBanBaroT Ki1accu(UKauo U | GpOHTAIbHBIN U
KJIacCU(UKaLUs U CBOM- HOMEHKJIATypy COJIeH. XapaKkTe- | MHAWUBUIYaJIbHbIN
cTBa coieil. Kuciele, PHU3YIOT UX CBOWCTBA
19.03 CpeJIHUE Y OCHOBHBIE CO-
nu. Baxnenmue npenacra-
2025
BUTENN Kitacca. KoMm-
IUIEKCHBIE COJIM, KPUCTAJI-
JIOTUAPATHI
27 IIp.p.2Pemenne [Tp.p.2Pemenne sxkcnepu- | 3HAIOT Kak peliaTh 3aa4u JaH- | GPOHTAIbHBIN U
AKCIIEPUMEHTAJIb- MEHTAJIbHBIX 33]1a4 Ha HOTO THIIA, BBITTOJHSS ¥ COONIO- | MHAWBUAYAIbHBINA
02.04 | FPIX 337134 Ha HJIEH- UCHTU(UKAIMIO OPTaHU- | J1asi BCE YCIIOBHSL.
2025 TuduKanmo opra- YECKUX U HEOPTraHUUYECKUX

HHUYCCKUX U HECOP-
TaHUYCCKUX BC-

BCIICCTB




mIeCTB

28 Kontponbnas pado- | Konrponbnas padora Ne3 | [IpoBoasaT peduiekcuto coo- CaMOCTOSITEIIbHAS
ta Ne3 o Teme 1o TeMe «BemecTsa U uX | CTBEHHBIX JOCTHKEHUH B I10- paborta
«BemecTBa u ux CBOMCTBa». 3HAaHUM CBOICTB OCHOBHBIX
CBOWCTBa. KJIACCOB HEOPTaHUYECKUX Be-
09.04 IIECTB U XMMHUYECKUX PEaKIIHil.
2025 AHaAIM3UPYIOT pe3yIbTaThl KOH-
TPOJIBHOM pabOThI U BBICTpAU-
BAIOT ITYTH JIOCTHKEHUS JKellae-
MOT'0 YPOBHS YCIEIIHOCTH
29 XUMHUECKast TeX- XuMHUYECKasi TEXHOJIOTHA. | 3HAIOT OCHOBBI KITACCU(PUKAIMK | (POHTAIBHBIN H
Hojorus. [Tpous- [Tpon3BoCcTBO aMMMaKa U | IPOU3BOJICTBA aMMHAaKa U METa- | MHJIUBUAYAJIbHBIN
16.04 | BoxcTBO aMMHMaKa U | METaHOJIA HoJIa. 3HAIOT BayKHEHIINE CBOM-
2025 | mera”ona CTBa DTUX BEILECTB.
30 Xumuueckas rpa- XuMHUecKasi TpaMOTHOCTh | YPOK — CEMHHAp, YYEHUKH I'0- (GpoHTaIBHBIN U
MOTHOCTB KaK KOM- KaK KOMIIOHEHT 00ei TOBSITCS K HEMY CAMOCTOSITENb- | MHAWBUIYAJIbHBINA
23.04 | nmoneHt obelt KyIb- KYJIbTYpPbI 4eTIOBEKA HO U OTBEYAIOT HA MOCTaBJICH-
2025 | TypsI uenoBeka HbIE BOIIPOCHI.
31 Knaccudukanus Cucremartuzanus MaTepu- | 3HaIOT OCHOBBI KJIacCU(pUKaLUUU | (POHTATBHBIN U
HEOPraHNYecKuX asa no Teme: «Heopranu- | ¥ HOMEHKJIATYpbl HEOpraHu4e- | MHIUBUAYAJIbHBIN
BEIIECTB yeckue BemecTBay. OTpa- | CKUX BEIIECTB. 3HAIOT Ba)KHEM-
30.04 00TKa TEOPETHUUECKOTO M€ CBOMCTBA U3yYEHHBIX KJac-
2025 MaTepuaia B paMKax JlaH- | cOB coeAMHEHUN. COCTaBIISIOT
HOW TeMBbI YpaBHEHMsI peaKkIMii B MOHHOM
Buzae u OBP
32 Knaccudukanus Knaccugukarus opranu- | 3HaIOT OCHOBBI KJIacCU(PUKaUK | GpOHTAIBbHBIN U
OpPTaHUYECKUX BE- yeckux BemecT. [logBe- | 1 HOMEHKIIATYpHI OPraHUYECKUX | HHIUBUAYaTbHBIN
07.05 | HecTB. [lonBenenue | neHUE UTOTOB. BELLCCTB. 3HalOT BaKHEHIIHe
505 | TOTOB. CBOWCTBA M3yYCHHBIX KJIaCCOB

coequuennii. COCTaBIISIIOT
YpaBHEHUS PEaKIUii B MOHHOM




Buae u OBP

33 KonTponbnas pado- | Kontponbnas padora Ne 3 | [TonBoAsST UTOTH IPOJCIAHHOW | (POHTAIBHEIN U
1405 | ™ Ne 3 o Teme: no Teme: «IloaBenenue paboThI 3a 1Ba rojia 00yIeHHsI WHTUBHTyaJTbHBIN
2025 «IlonBenenue uTo- HUTOT'OB» Kypca XUMHH.
TOB»
34 Peseps
21.05

2025




