['ocynapcTBeHHOE 010 1KETHOE 00111e00pa3zoBaTeabHoe yupexaeHrne Camapckoil 061acTu CpeaHsis
o0mieoOpa3oBarenbHas mkona c. HoBoe MancypknHo MyHUIIMTIAIBHOTO paiioHa [loxBUCTHEBCKUI
Camapckoii odnactu

MTPOBEPEHO VTBEPXKJIEHO
3am.aup.mo YBP [Ipukazom nupexkropa 'BOY COI /TN
c.HoBoe MancypkuHo Bancesa T_A_ .
darkywuHa P.M. Ne63-O]1 ot ga@:é%ﬁ;ﬁ{ﬁﬁx&ﬁafoy
E:NS_r:Qr?:S?_sEhj'hvy@samara.edu
«27» asrycra 2021r. «30» aBrycra 2021r. 2021-00.25 161216
PABOYAS ITPOTPAMMA
[Ipenmer(xypc) XUMHHA KJI1acc 11

Yuutens(nemgaror)  Asamoa Mny3a MOporumoBHa

KomanuectBo yacos o YII
11 knmaccBrog 68 , B HEJIEJIFO 2

CocraBjieHa B COOTBETCTBUM C TporpaMMmoii__ Xuwmus. ba3oBeiii ypoBeHb. 10—11 kjacchkl : pabouas
nporpamma K auand YMK O. C. 'aOpuensHa : yueOHo-MeToauueckoe mocooue / O. C. NabpuensH.. — M.:
Hpoda, 2017

(Ha3BaHUE U aBTOPBI MPOTPaAMMBbI)

VYyeOnuk 11 knacc
Astop__0O. C. I'aGpuensx

HasBanue XUMHSL.
WsnmarensctBo Apoda
T'on n3manus 2019r.

Paccmotpeno na 3aceganuu IMO EcTecTBEeHHO-MaTEMATHYECKOTO

IIpotokom Ne_ 1 0T« 26 » aBrycra 2021rona

IIpencenarens MO I'mzarynnuna ©.D.




INOACHUTEJIBHASA 3ATINCKA

I/ICXOI[HBIMI/I JOKYMCHTAMH JII  COCTABJICHUA HpHMCpHOfI pa6oqel71 InporpaMmbl  SABUJIUCH:
HOpMaTI/IBHO'HpaBOBBIe JAOKYMCHTBI:

1.®enepanbubiii 3akoH oT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
2.®enepanbHbli  TOCYAApCTBEHHBIM 00pa3oBaTeNbHBIA CTAaHAAPT OCHOBHOTO oOmiero oOpa3oBaHMs,
YTBEP)KJICHHBIM pUKa30M MuHHCTEpCTBa 00pazoBaHus U Hayku Poccuiickoit @enepauuu ot 17 nexadps
2010 r. Ne 1897 (manee —PI'OC ocHOBHOTO 0011eTO 00Opa30BaHU);

3.¥Ycra I'bOY COIII c. HoBoe MancypkuHo;

4.0cHoBHasi oOpa3zoBareibHas MporpamMma OCHOBHOro obOmiero o6paszoBanuss ['bBOY COII c. Hosoe
MaHcypKHHO.

5. Xumus. bazoBeiii ypoBenb. 10—11 kmaccer : padouas nporpamma k juHuM YMK O. C. IN'abpuensna :
yaebHo-MeTonudeckoe nocodue / O. C. 'abpuensin.. — M.: lpoda, 2017

MecTo yyeOHoro npeamera «XuMus» B y4eOHOM ILJIaHe
B yueOHOM 1utaHe cpeaHeil MIKOoJbl yueOHbIH mpeaMeT « XUMUs» BKIIIOYEH B pasaen «EcTtecTBeHHbIE
Hayku». [Iporpamma yuebHoro npenmera « XuMus» Ui cpeaHero oouiero o0pa3oBaHust Ha 6a30BOM YpOBHE
paccunrana Ha 68 4 (2 4 B Hexgemo) B 11 kimacce.

H3yuyenue xumuu B 11 Ki1acce HanpapJIeHO HA IOCTHKEHHE CJIeTYIOIIMX IIABHBIX LeJei:

1) ¢dbopmMupoBaHHe LEIOCTHOTO MPEACTABICHHS O MHpPE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX 3HAHMSIX,
YMEHMSX U CI0C00axX eATeIbHOCTH;
2) npuoOpeTeHne ONbITa Pa3HOOOPa3HOU IEATETLHOCTH, OIBITA MTO3HAHUS U CAMOTIO3HAHNS,
3) HoAroTOBKAa K OCYIIECTBICHUIO OCO3HAHHOTO BbIOOpa HWHIUBUAYaJbHOW 00pa3oBaTeNbHON WM
npodecCHOHAIBHON TpaeKTOopuH. bonbmioi BKIaax B JOCTHKEHHE 3TUX Leled CcpeaHero oOIero
o0pa3oBaHUs BHOCHUT U3y4EHHE XUMUH, KOTOpOE IIPU3BAHO o0ecreynTh:
* (hopMupoBaHNE CUCTEMBI XMMUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHHBI MUDA;
* pa3BUTHE JMYHOCTH OOYYAIOUIMXCS, WX MHHTEIJIEKTYalbHOE W HPABCTBEHHOE COBEPIIEHCTBOBAHUE,
(dopMUpOBaHHE Y HUX T'YMaHUCTHMUECKHUX OTHOLIEHHH M 3KOJOTMYECKH LeJIeco00pa3HOro IMOBEACHMS, B
OBITY U TPYZOBOH AESITEIBHOCTH;
* BBIpa0OTKY y OOy4YarOIMXCS MOHUMAaHHUS OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTUMU XUMHUH, a TaKKe
dopMUpOBaHHE y HHUX OTHOLIEHUS K XUMHUM KaK BO3MOXXKHOM oOmactu Oynaymied NpakTH4ecKon
JESATEIHOCTH;
* (QopmupoBaHue yMeHHH Oe30omacHOro oOpallleHHs C BELIECTBAMH, HCIIOJIB3YEMBIMH B TOBCEIHEBHOM
YKU3HU.

Hensasmu n3yyeHnst XMMHH B CpeiHell IKOJIe SIBJISIIOTCS:
1) ¢dopmupoBaHHe y OOydarOIIUXCS YMEHHUS BHICTh M TOHMMAaTh I[EHHOCTh OOpa30BaHMs, 3HAYUMOCTb
XUMHYECKOTO 3HAHMS JJIsl KaXKIOro 4YeJlOBeKa, HE3aBHUCHUMO OT €ro mHpogecCHOHaIbHOW NesSTENIbHOCTH,
yMEHHI pa3nuyarh (aKkThl U OIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJBI, BUAETh UX CBSI3b C KPUTEPUSMU
OLICHOK U CBSI3b KPUTEPUEB C OINpEAENIEHHOW CHUCTEMOW LIEHHOCTEH, (opMynHpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;
2) ¢dopmupoBanue y 0OyyaroIIMXCs IEIOCTHOIO MPEJICTAaBIEHUS O MHUPE M POJIU XUMHUHU B CO3JaHUHU
COBPEMEHHOM €CTeCTBCHHOHAYYHOH KapTHHBI MHUpPA; YMEHHUS OOBACHATh OOBEKTBI M  IPOLECCHI
OKPY’KAIOIIEH JEUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHOW, KYJIbTYp-HOM, TEXHUYECKOM CpEIbl,
WCIIOJIB3YS AJIS OTOrO0 XUMHUYECKUE 3HAHUS;



3) mnpuobOpereHre OOYYAIOIMIMMHUCS OMNBITA Pa3HOOOPAa3HOW JAESATETBbHOCTH, OIBITA TMO3HAHUS W
CaMOIIO3HAHUST; KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHUBEPCAILHOE 3HAYCHHE
JUISL Pa3IMYHBIX BUJOB JEATCIILHOCTH — HABBIKOB PEIICHHs MPOOJIeM, NMPHHSTHS PEIICHUH, IMOUCKA,
aHam3a W 00pabdoTKM WH-(QOpMAlUK, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB HM3MEPCHUN, HABBIKOB
COTPYAHUYECTBA, HABBIKOB 0€30MacHOT0 OOPAIICHHUS C BEIIECTBAMU B IIOBCETHEBHOW YKH3HH.

Oo0mas xapakTepucTHKa Y4eOHOro Kypca

XecTkuil TMMHUT BpeMEHH, OTBEIECHHBIH Ha M3y4eHHE XMMUU Ha 0a30BOM YpPOBHE, U COOTBETCTBHE
00pa3oBaTeIbHOMY CTaHAAPTy ONPEACTIIM TIIATEIbHBI OTOOp COAEp)KaHUS Kypca XHMHUHU, KOTOPBIH
HIO3BOJIUT:

* COXPaHUTh JOCTATOYHO IEJIOCTHBIA M CHCTEMHBIN KypC XUMHUH, KOTOPBIA (POPMHUPOBAJICS HA MPOTSHKEHUU
JIECATKOB JIET, KaK B COBETCKOM, TaK U B POCCUICKOH ILIKOJIE;

* 0CBOOOJUTH KypC OT U3JMIIHE TEOPETU3UPOBAHHOTO U CIOKHOTO MaTepHaia, Jjsi oTpabOTKH KOTOPOTO
TpeOyeTcsi HeMaJlo BpEMEHH;

* MAKCUMAaJIbHO COKPATHUTh Ty OIMCATEIbHYIO YacTh B COACP)KaHUU YUEOHOH TUCIMIUIMHBI, KOTOPas HOCUT
Cyry0o 4YacTHBI  XapakTep M yMECTHa, cKopee, Uil MNpOo(UIbHBIX LIKOJ U  KJACcCOB;
* BKJIIOYUTH B KypC Marepuaj, CBS3aHHBI C TIOBCEIHEBHOW JKM3HBIO UEJIOBEKa, C OyIymiei
npo¢ecCHOHATIBHOMN 1A TeIbHOCThIO BBIITYCKHHUKA, KOTOPasi HE UMEET SPKO BBIPAXKEHHOU CBSI3U C XMMHUEH.

MeTo/10510TUYECKO OCHOBOW IOCTPOEHUS Y4Ue€OHOrO COJIEp)KAHUSI XUMHUHU JJIs CPEOHEM IIKOJIbI
6a30BOr0 ypOBHS SIBUJIaCh Hesl HHTETPMPOBAHHOI0 Kypca, HO He eCTeCTBO3HAHMSA, 3 XHMMH.

CrpyKTypa npejuiaraeMoro Kypca peuaer e npoOjemMbl UHTErpaluu B o0ydenuun xumuu. lleppas —
9TO 6HympunpeomMemuan unmezpayua yieOHo! JUCHUILUINHBL «XuMus». e Takoil HHTerpalnu AUKTYeT
CIIEYIOIIYIO0 O4YEpPEIHOCTh U3YUEHHUS pa3JesioB XMMMM: BHauaje U3ydyaeTcsl OpraHuyecKas XUMHUs, a 3aTeM
— xumus oOmas. Takoe cTpykTypupoBaHHe OOYCIOBJIEHO T€M, 4TO OOOOIIEHHE COJEp)KaHMs IMpeaMera
MO3BOJISIET Ha 3aBEpIIAONIeM dTarne cPOpPMUPOBATH y BBITYCKHUKOB CPEIHEH MIKOJBI MPEICTABICHHE O
XMMHHU KaK O IIEJIOCTHOM Hayke, IOKa3aTh €IWHCTBO €€ MOHATHH, 3aKOHOB U TE€OpHil, YHUBEPCATIbHOCTh U
IPUMEHUMOCTb UX KaK JUIsl HEOPraHMYeCKOM, TaK U JUIsl OpPraHN4eCKON XUMUU.

Bropas — 310 Mescnpeomemnana unmezpayus, 103BoIsAONIas Ha 6a3e XUMUU OOBEIUHUTD 3HAHUS TIO
¢busuke, Ouonoruu, reorpaduu, SKOJIOTUHA B €IUHOE IOHUMAHUE TTPUPOIBL, T. €. CHOPMHUPOBATH IEIOCTHYIO
€CTECTBEHHOHAYUHYI0 KapTHHY OKPY>KAIOIIEro MUpa. OTO MO3BOJIUT CTAPUIEKIACCHUKAM OCO3HAaTh TO, YTO
0e3 3HaHWI MO0 XMMHUHM BOCHPUATHE OKPYXKAIOIIEro MUpa OyJeT HEMOJHBIM W YUIEpOHBIM, a JIOAH, He
NOJIyYMBIIME TAaKUX 3HAHWM, MOTYT CTaTb HEOCO3HAHHO OMNACHBIMHU JUISI 9TOTO MHUPA, TaK KaK XUMHUYECKU
HErpaMOTHOE OOpallleHHe ¢ BElIeCTBAMH, MaTepUallaMH U MPOLIeCCaMu TPO3UT HEMAJIBIMU Oe/laMHu.

Kpome 3TuX ABYX BeIyIIMX WMHTETPUPYIOLUIMX HJIEH, KypC pEaln3yeT U €LIe ONHY — UHMeZPaAuuro
XUMUYECKUX 3HAHUIL C 2YMAHUMAPHLIMU OUCHURJIUHAMU: WCTOPHEH, JUTEpaTypod, MHUPOBOI
XYZ0XKECTBEHHO! KYJIbTYypoil. TO, B CBOIO OY€pe/Ib, MO3BOJISET CPEACTBAMHU YUeOHOI0 MpeaIMeTa MoKa3aTh
POJIb XMMHH U B COLIMATIBHON cepe ueIoBeUecKOil AeITeIbHOCTH, T. €. TOJIHOCTbIO COOTBETCTBOBATH UAEIM
00pa30BaTeNLHOTO CTaHapTA.

Oco0eHHocTH cofep:kaHusi 00yUeHHs] XMMHMHU B CpEJHEN 1IKoje 00yCIOBIEHBI crienu(UKON XUMHUH
KaK HayKd M TOCTaBJIEHHBIMU LEIIMH. OCHOBHBIMH MpOOJIeMaMU XUMHUH SIBISIOTCS M3y4EHHE COCTaBa U
CTPOEHHS BEIIECTB, 3aBUCMOCTH UX CBOWCTB OT CTPOEHHSI, ITOJIy4EHHE BEIECTB C 3a/laHHBIMHU CBOWCTBaMH,
MCCIIEJOBAaHNE 3aKOHOMEPHOCTEW XMMHUYECKUX PEAaKIMM U IMyTeW YNpaBICHHUs UMHU B LENAX IOJIYy4YECHHUS
BEIIECTB, MaTepuasoB, sHepruu. [loaToMy B pabodyeil mporpaMMe Mo XMMHUHM HALUIM OTPa)KEHHE OCHOBHBIE
COJIepKaTeNbHbIE INHUU!

* «BemecTBo» — 3HaHUSA O COCTaBE M CTPOCHUHU BEUIECTB, WX BAXKHEUIINX (PU3MUECKUX M XUMHUYECKHX
CBOWCTBaX, OMOJIOTUYECKOM JIeHCTBUU.

* «XUMHYECKasi peakuus» — 3HAHUS 00 YCJIOBHUSAX, B KOTOPBIX MPOSBISIOTCS XUMHYECKHE CBOWMCTBA
BEIIIECTB, CII0CO0aX yMpaBiIeHU XUMUYECKUMHU MPOLIECCAMHU.

* «[IpumeHeHHe BemIECTB» — 3HAHUA U ONBIT MPAKTUYECKOW NEATENIBHOCTH C BEIIECTBAMHU, KOTOpHIE
HanOoJiee yacTo YMmoTpeOsSIOTCs B MOBCEIHEBHOW KHM3HH, IIMPOKO HCIONB3YIOTCS B MPOMBIIIICHHOCTH,
CEJIbCKOM XO03sIIICTBE, Ha TPAHCIOPTE.

* «SI3BIK XMMHMM» — CUCTEMA BAKHEHIIMX MOHATUN XUMHUM U TEPMHUHOB, B KOTOPBIX OHHM OIMCBHIBAIOTCS,
HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHUCIIE U TPUBUAIBHBIE), XUMUUYECKHUE



q)OpMy.HBI 1 YPpaBHCHUSA, 4 TAKIKC IIpaBuJia NEpcBoaa I/IH(I)OpMaI_II/II/I C €CTECTBCHHOTI'O sA3bIKAa HA A3BIK XUMHUU U
obpaTHo.

Pe3y.]II>TaTLI O0CBOCHHA KypcCa

JledarenbHOCTh yuyHTeNsl B OOYYEHHHM XUMHHM B CpeIHEH IIKoJe JODKHA OBITh HalpaBieHa Ha
JOCTH)KEHUE 00yYaIOLUIMMHUCS CIIEAYIOIIHUX JHYHOCTHBIX Pe3y/IbTaTOB!
— B IEHHOCTHO-OPHCHTAllMOHHONH c(depe — OCO3HAHHE POCCHUCKOW TPaKTAHCKOW HIECHTHYHOCTH,
aTPUOTU3MA, UyBCTBA T'OPJOCTH 32 POCCUNCKYIO XMMHUYECKYIO HAYKY;
— B TPYJIOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JAajbHEUIIEH 00pa3oBaTeNbHON TPACKTOPHH
WIH TPYJOBOU JESATEIBHOCTH;
— B T[IO3HaBaTeJIbHOW (KOTHUTHMBHOHM, WHTEUIEKTyaIbHOH) cdepe — yMeHHE yhpaBisaTh CBOSH
IIO3HABATEJILHOM  JIEATEIbHOCTbIO, T'OTOBHOCTH M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM 4YHCIE
caMo00pa30BaHUIO, Ha MPOTSDKEHUM BCEH KM3HM; CO3HATEIbHOE OTHOWICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCHEIHOW NPOoecCHOHAIbHON U 00IIECTBEHHOM 1€ TEIbHOCTH;
— B cepe cOepeKeHHs 3I0pPOBbsl — MPHHATUE U PeaTH3alys [EHHOCTEH 3J0POBOTO B Oe301MacHoro oopasa
KHU3HHU, HENPHUITHE BPEAHBIX NPUBBIYEK (KypeHUs, YNOTpeOJeHHs alKorois, HapKOTMKOB) Ha OCHOBE
3HaHUN O CBOMCTBAX HAPKOJIOTMUECKHUX U HAPKOTHUECKUX BEILECTB.

MeranpeamMerHbie  pe3yJbTaTbl OCBOCHHUS BBIIYCKHUKAMH CpPEOHEM IIKOJIBI Kypca XHMHH:
— HCNOJIb30BAaHUE YMEHUU M HABBIKOB Pa3jIMYHBIX BUJIOB IO3HABATEJIIbHOM JESTENBHOCTH, IPUMEHEHUE
OCHOBHBIX METOZOB IMO3HAaHUS (CUCTEMHO-MH()OPMAIMOHHBIA aHaiau3, HaOIIOACHUE, W3MEPEHHUE,
IIPOBEJICHUE SKCIIEPUMEHTA, MOJICIINPOBAHHE, UCCIIEI0BATENIbCKAs AEATEIbHOCTD) Ul U3yUEHUS Pa3IMUHBIX
CTOPOH OKPY’KaIOLIEH EeHCTBUTEIBHOCTH;
— BJIaJICHUE OCHOBHBIMH MHTEJUICKTYaJIbHBIMH ONEpanusMu: (GOPMYIHPOBKA THUIIOTE3bI, aHATN3 M CHHTE3,
CpaBHEHHME W cHcTeMaTHu3alus, O0O0OIleHHEe W KOHKPETH3alMs, BBIABICHHE HNPUYMHHO- CJEJICTBEHHBIX
CBSI3€H U MOKCK aHAJIOTOB;
— I03HaHME OOBEKTOB OKPYKAIOIIEro MHUpa OT OoOuero 4yepe3 OCOOEHHOE K EIUHUYHOMY;
— YMEHHE TEeHEpUpOBaTh HJEU U ONPENeNATh CpPEeACTBA, HEOOXOAMMBIE I HUX peau3aluu;
— YMEHHE OIpEeeATh LeIH U 3a7jauil JesITeIbHOCTH, BBIOUPATh CPEICTBA peau3aliy ey U IPUMEHSTh
UX Ha IPAKTHKE;
— HCHOJb30BAHUE PA3IMYHBIX MCTOYHUKOB JUIS MOJYYEHHMs XM MU 4eCcKoil HMHdopManuu, MoHMMaHUe
3aBUCHUMOCTH COJIep>KaHus U (OpMBbI IpeCTaBlIeHUs UHPOpMaLMK OT LieJe KOMMYHUKAIlMM U aJipecara;
— YMeHHMe NPOIYKTHUBHO O0OLIaTbcs M B3aUMOJECHCTBOBaTh B IPOLECCE COBMECTHOH JEATENbHOCTH,
YUUTHIBaTh MO3ULUU JPYIMX YYaCTHUKOB JESITENBbHOCTH, 3(PQPEKTUBHO pa3pemiaTb KOHQIUKTHI;
— TOTOBHOCTb U CIOCOOHOCTh K CAMOCTOSTEIbHOM HH(OPMALMOHHO-NIO3HABATENBHON JeATENbHOCTH,
BKJIIOYAsi YMEHUE OpPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHUKAX WMH(GOpPMAllMU, KPUTHYECKH OLIEHUBATH U
UHTEPIPETUPOBATH UHPOPMAIUIO, TTOJTyYAEMYIO U3 PAa3IUUHBIX HCTOUHHKOB;
— YMEHHE HCINO0Ib30BaTh CPEACTBA NH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosorui (nainee — UKT)
B PEUICHUH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OPTraHU3al[MOHHBIX 3a]ad C COOJIIOJIeHHEeM TpeOOoBaHUI
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, PecypcocOepeKeH sl, TPABOBBIX U 3TUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM O€3011aCHOCTH;
— BIIQJICHHUE A3BIKOBBIMHU CPEACTBAMH, B TOM UHCIIE U S3BIKOM XHMUU — YMEHHE SCHO, JJOTUYHO U TOYHO
U3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOJIb30BaTh aJ€KBAaTHBIE SI3bIKOBBIE CPE/ICTBA, B TOM YHUCIIE U CUMBOJIbHBIE
(XuMHUEeCKHe 3HAKH, (POPMYJIbI M YpaBHEHHUS).

I[IpenmeTHbIMHU pe3ybTATAMM U3yUYEHUS XMMHH Ha 6a30BOM YPOBHE Ha CTYIIEHU CPEAHEro OOLIero
00pa30BaHUs SIBJISIOTCS:

1) B mo3HaBaTeapHOM cdepe:

— 3HaHMe (IOHMMaHNE) U3yUEHHBIX ITOHATUH, 3aKOHOB U TEOPUI;
— YMEHHE ONHCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIbHO MPOBEIEHHBIE IKCIEPUMEHTHI, UCIOIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POJTHOMN) SI3BIK U SI3BIK XUMHU;
— yMeHHe KJIaccu(UUUPOBATh XMMHYECKHUE AJIEMEHTHI, MIPOCThIE U CJIOXKHBIE BEIIECTBAa, B TOM 4YHCIIE U
OpPraHMYECKNUE COETUHEHUS, XUMUYECKHE PEAKLIUU T10 Pa3HbIM OCHOBAHHUSM;
— YyMEHHE XapaKTepu30BaTh HW3YyYEHHbIE KIJIACCHI HEOPraHMYECKUX M OPraHUYeCKHX COETUHEHH,
XMMHUYECKHE PEAKIINY;



— TOTOBHOCTb NPOBOJUTH XMMHUYECKHH HKCIEPHUMEHT, HaONI0OJATh 3a €ro NpoTeKaHHeM, (PUKCHPOBAThH
Pe3yIbTaThl CAMOCTOSATEIBHOIO U AEMOHCTPUPYEMOTO 3KCIIEPUMEHTA U JIEJIaTh BBIBOIBL;
— ymMmeHHe (opMylIupoBaTh XMMHUYECKHE 3aKOHOMEPHOCTH, IMPOTHO3MPOBATH CBOWCTBA HEM3YUYCHHBIX
BEILECTB 10 aHAJIOTMU CO CBOMCTBAMU U3YUYEHHBIX;
— TIOMCK HMCTOYHUKOB XMMHUYECKOH HMH(pOpMAIMHU, MOIydeHHEe HeoOXonuMon HH(OpMaIuu, ee aHalus,
U3TOTOBJICHHE XMMHUYECKOr0 HH(OPMALIMOHHOTO IPOAYKTA U €r0 Mpe3eHTaus;
— BJaJeHHE OO0S3aTENIbHBIMUA CIPAaBOYHBIMU MaTepuanamu: I[leproanyeckold CHCTEMON XUMHUYECKUX
sanementoB JI. M. MenzaeneeBa, Tabmuiield pacTBOPUMOCTH, DJIEKTPOXMMHUYECKUM PSJIOM HaIPSIKESHUN
METaJUIOB, PAIOM JJIEKTPOOTPULIATEIIBHOCTH — JUISl XapaKTEPUCTUKHA CTPOEHUs, COCTaBa U CBOWCTB aTOMOB
3JIEMEHTOB XUMUYECKUX 31eMeHTOB [-1V neprnonoB u 00pa3oBaHHBIX MU IPOCTHIX U CJIOKHBIX BEIIECTB;
— YCTaHOBJIEHHE 3aBHUCHUMOCTH CBOMCTB W NPUMEHEHMS BaXKHEHIINX OPraHMYECKHUX COECIUHEHHH OT MX
XUMHYECKOTO CTPOEHUS, B TOM YHUCIIE U OOYCIOBICHHBIX XapaKTEPOM 3TOrO CTpOeHUs (Mpe-IesIbHBIM HIIN
HETpeIeIbHBIM) U HATMUUEM (PyHKIIMOHAIBHBIX TPYIII;
—  MOJCIMPOBAaHME  MOJEKYJ  BaXHEHIIMX  HEOPraHMYECKUX W OPraHUYeCKHX  BEILECTB;
— IOHMMAaHUE XUMHUUYECKON KapTUHBI MUPa KaK HEOTHEMJIEMOM YaCTH LIEJIOCTHOW HAYYHOW KapTUHBI MUPA;
2) B LIECHHOCTHO-OPUEHTAIMOHHOM cepe
— aHaJM3 U OLIEHKA IOCJIEJCTBUI NIl OKPY’KaIOLIEH cpesibl ObITOBOM U IPOM3BOJACTBEHHON AESATEIbHOCTU
YeJI0BEKa, CBA3aHHOM C MPOU3BOJICTBOM U I€pe-pabOTKON BaXKHEUIIUX XUMUUECKUX IIPOAYKTOB;
3) B TpynoBOii chepe
— IPOBEJICHUE XUMUYECKOr0 SKCIIEPUMEHTA; PA3BUTHE HABBIKOB Y4eOHOM, IPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOU I€ATEIbHOCTHU TP BBINOJHEHUN UHIUBUIYAIBHOTO MPOEKTA 110 XUMUH;
4) B chepe 310poBOro 00pasza KU3HH
— coOmtofeHre mpaBuil Oe30MacHOro oOpalleHus C BelIeCTBAMH, MaTephalaMd U XUMHYECKUMU
IIpolLeccaMM; OKa3aHUE IEepBOIM MOMOILM IPU OTPABIEHUSAX, OXKOrax W APYTUX TpPaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U J1a00paTOPHBIM 000PYI0BaHHEM.

IlnannpyemMble pe3y/ibTaThl H3y4YeHHUs Y4eOHOIr0 nNpeaMeTa «XHMHUsSD» HA YPOBHE CPeJHero oouero
o0pa3zoBaHus

BrinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
— IOHMMAaTh XUMHUYECKYI0 KapTUHY MHpPa KAaK COCTaBHYKO 4acTh LEJIOCTHOM HAYyYHOW KapTUHBI
MUpa;
— packKphIBaThb pPOJIb XUMHM MU XUMHUUYECKOrO MPOU3BOACTBA KaK MPOU3BOJAUTEIBLHOW CHIIBI
COBPEMEHHOT0 00IIECTBA;
— (opmynupoBaTh 3HAaUCHHE XUMUU U €€ JOCTIKEHUH JJIs TOBCEIHEBHOM KU3HH YEIOBEKA,;
— YCTaHAaBJIMBATh B3aUMOCBS3b MEXKIY XUMHUEN U IPYTUMU €CTECTBEHHBIMU HAYKaMH;
— (opMynIHpoOBaTh OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHYECKOTO CTPOEHHUS OPraHUYECKHUX
coenuHeHuit A. M. byrnepoBa W WIIIOCTpUPOBATH HMX NpUMEpPaMU U3 OPraHUYECKON U
HEOPraHUYECKOW XUMUH;
— apryMEHTHUPOBATh YHUBEPCAIBbHBIN XapakKTep XMMHUYECKUX IMOHSTHM, 3aKOHOB M TEOPUH IJIs
OPraHUYECKON U HEOPraHUYECKOU XUMHHU;
— (dopmynuposate [lepuoguueckuit 3akon [[. 1. MenneneeBa U 3aKOHOMEPHOCTH U3MECHECHHIA B
CTPOEHUU W CBOWCTBAX XUMHYECKHX DJIEMEHTOB W OOpa30BaHHBIX MMHU BEIIECTB HA OCHOBE
[Tepuoanueckoit cucTeMbl Kak rpaduueckoro oroopaxkeHus [lepuoandeckoro 3akoHa;
— XAapakTepu30BaTh S- U P-2JIEMEHTHI, a TAKKE XKEJIE30 IO MX MOJoXKeHHIo B llepmogmueckoit
cucteme /1. 1. Menneneena;
— KJaccU(UIMPOBATh BHUJBl XUMHYECKON CBSI3M U THUIBI KPUCTAUIMUECKUX PEIICTOK, OOBSICHATH
MEXaHU3MbI UX 00pa30BaHUS M JI0KA3bIBATh €IMHYIO MPUPOAY XUMUUYECKUX CBS3CH (KOBaJECHTHOM,
WOHHOM, METAINTUYECKOU, BOJOPOAHON);
— OOBSACHATh TPUYMHBI MHOTOOOpAa3Wsi BEIIECTB, WCIIONB3YS SBJICHHS W30MEPUH, TOMOJIOTHH,
aJUIOTPOIIHH;
— KiIaccu(puupoBaTh XMMUYECKHE DPEAKIMU B HEOPTAaHUYECKOW M OPraHudecKO XUMHUHU TIO
pPa3IMYHBIM OCHOBAaHHUSM ¥ YCTAaHABJIMBATH CHENU(HUKY THUIIOB peaKmuii OT 0OImero uepes
0COOEHHOE K €TUHUYHOMY;



— XapaKTepU30BaTh TUAPOJIN3 KaK CHEIU(PUIHBII OOMEHHBIN MPOLECC U PacKphIBaTh €r0 POJb B
JKMBOW U HEKUBOU MPUPOJE;

— XapaKTepHu30BaTh AJIEKTPOJIU3 KaK CHEHU(PUUHBIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBINA MPOIIECC
U €0 MPaKTHYECKOE 3HAYECHUE;

— XapaKTepH30BaTh KOPPO3UIO0 METAUIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN IPOLIECC U
npesiarath CocoObl 3allUThI OT HEE;

— KJIacCU(PUIIMPOBATh HEOPTAaHUUECKHE U OPTaHUYECKUE BEIIECTBA;

— XapakTepu30BaTh OOIIME XUMHUYECKHME CBOMCTBAa BAKHEWIIMX KJIACCOB HEOPraHUYECKHX U
OpraHNYeCKHX COeUHEHUH B IJIaHE OT OOIIET0 Yepe3 0COOEHHOE K eIMHUYHOMY;

— HUCTOJIB30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKa JUIsl OTOOpaKEHUsI COCTaBa (XMMUYECKUE
GbopMyIibl) U CBOMCTB (XMMUYECKHUE YPAaBHEHMS) BEIIECTB;

— HCIIOJB30BaTh MPAaBWIA U HOPMbI MEKIYHAPOJHONW HOMEHKJIATYpPBI JJI1 Ha3BaHUU BEUIECTB IO
dbopMynam 1, HA0OOPOT, IS COCTABICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJI COEAMHEHHI 110
WX Ha3BaHUSIM;

— 3HaTh TPUBHMAJIbHbIE HAa3BaHMs BaXHEHIIMX B OBITOBOM OTHOIIEHMM HEOPTaHUYECKUX U
OpraHUYECKHUX BEIIECTB;

— XapaKTepu30BaTh CBOICTBA, MOJYYEHUE U NMPUMEHEHHE BaKHEHIIUX MPEICTABUTENICH KIIaCCOB
OpraHMYeCKHX COEJUHEHUN (aJKaHOB, QJKEHOB, QJKUHOB, aJIKaJHEHOB, ApOMAaTHYECKHX
YTIE€BOJOPOJOB, CIIUPTOB, (EHOJOB, aNbICTHIIOB, TNPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCIIOT, CIIOXKHBIX 3(UPOB U KUPOB, YIIEBOIOB, aMIHOB, aMUHOKHUCIIOT);

— YCTaHaBJIMBAaTh 3aBUCUMOCTb SKOHOMUKH CTPAHbI OT 100BIYM, TPAHCIIOPTUPOBKHU U NepepaboTKu
YTJIEBOJOPOJHOTO ChIPhs (HEPTH U MPUPOIHOTO ra3a);

— DKCIIEPUMEHTAIBHO MOATBEPKIATh COCTAB U CBOMCTBA BAXKHEHIINX MPEICTABUTENEH N3YUEHHBIX
KJIACCOB HEOPraHWYECKUX M OpPraHMYEeCKUX BEIIECTB C COONIOACHHEM TMpaBUJI TEXHUKHU
0€30MacHOCTH 17151 pabOThl C XUMUYECKUMHU BEILIECTBAMU U JIa0OPaTOPHBIM 000PYA0BAHUEM;

— XapaKTepHU30BaTh CKOPOCTh XMMHUYECKOM PEaKIH U €€ 3aBUCUMOCTh OT Pa3IMYHbIX ()aKTOPOB;
— XapaKTepu30BaTh XMMHYECKOE PAaBHOBECHE M €r0 CMELIEHUE B 3aBUCUMOCTH OT Pa3JIMYHBIX
¢bakTopoB;

— MPOU3BOJUTH PacUeThl MO XMMHUYECKUM (OpMyJiaM U YPaBHEHUSM Ha OCHOBE KOJMYECTBEHHBIX
OTHOIIEHUN MEXIY YYaCTHUKAMU XUMHUYECKUX PEAKIIMM;

— co00/1aTh MpaBUiIa HKOJIOTHYECKONH O€30MacHOCTH BO B3aMMOOTHOILICHMSX C OKpYyXKarollen
cpenoil mpu oOpalieHny ¢ XMMUYECKUMU BEIIeCTBaMH, MAaTEpUAIaMH U MPOLIECCAMHU.

BeinyckHUK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUThCH:

— HCNOJb30BaTh METOJbl HAYYHOTO T[O3HAHMSI TPU BBIIOJHEHUH MPOEKTOB M y4eOHO-
UCCIIEA0BATENIBCKUX 33144 XUMUYECKOU TeMA THUKU;

— IIPOTHO3UPOBATH CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPTraHUYECKUX U OPTaHUYECKUX BEILECTB
Ha OCHOBE aHAJIOTUU;

— IPOTHO3UPOBATh TEUEHHE XMMUYECKUX MPOLECCOB B 3aBUCUMOCTH OT yCJIOBHI UX IPOTEKAHUA U
npeJyiaratb CocoObl YIIpaBlIeHUsS 3TUMU MPOIIECCAMU;

— yCTaHaBJMBaTh B3aUMOCBSA3M XUMHUU C TpeaIMeTaMd TYMaHUTApHOTO ULHWKIJA (S3BIKOM,
JUTEpaTypoi, MUPOBOI Xy10)KECTBEHHOU KYJIbTYpOil);

— pacKpbIBaTh POJIb XUMUYECKHUX 3HAHUH B Oy IyIIeil MPaKTHIECKON AEITEeIbHOCTH;

— pPAacKphIBaTh POJIb XMMUYECKHX 3HAHUA B (OPMHUPOBAHMM WHAWBHIYaTbHONW 00pa30BaTEIbHOM
TPacKTOPHHU;

— TMPOTHO3UPOBATh CHOCOOHOCTh HEOPraHWYEeCKUX M OPraHMYEeCKUX BEIIEeCTB MPOSBIATh
OKHCITUTENIbHBIE W/UJIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C YYETOM CTENEHEW OKUCICHHUS DJIEMEHTOB,
00pa3yoIuX ux;

— apryMEHTUPOBaTh €JMHCTBO MHpPA BEIIECTB YCTAHOBJICHHEM TIE€HETHMUECKOW CBS3H MEKIY
HEOPraHUYECKUMHU U OPTaHUYECKUMU BEIIECTBAMU;

— BJIAJIETh XUMUYECKUM S3BIKOM JUJIs1 0OOTaleHHs CIIOBAPHOIO 3araca U pa3BUTHS PEYH;



— XAapaKTepHU30BaTh CTAHOBIICHWE HAYYHOM TEOpPHMM Ha HIpuMmepe OTKpbITHa lleprommueckoro
3aKOHA U TEOPUHU XUMHUUYECKOI'0 CTPOEHHUsI OPIaHUYECKUX BELIECTB;

— KPUTUYECKH OTHOCUTHCS K IICEBJIOHAYYHONH XUMHUUECKON MH(OpMaIUH, NOJyyaeMol U3 pa3HbIX
VCTOYHUKOB;

— TOHUMaTh TIJ00anbHble NPOOJIEMBI, CTOSIIUE MEpe] 4YeIOBEYECTBOM (IKOJOTHYECKHUE,
HHEPreTUYECKHE, CIPhEBBIE), U IPEUIaraTh MyTH UX PEIICHUS, B TOM YUCIIE U C TOMOIIbIO XUMHH.

2. Copep:xkanue y4eOHOTo nmpeaMera « XuMUsh)
Ha 0a30BOM YPOBHeE CpeJHero oouero 00pa3oBaHus
11 kaacce

OBIIAA XUMUSA
Iepuoauveckuii 3aKOH M CTPOEHHE ATOMA

Ortkpbituel. U. MengeneeBoMIlepuoguueckoros3akoHa. [lepBele MONBITKH
KJIacCU(UKALMU XUMHUYECKUX 3JIEMEHTOB. BakHeillline MOHATUS XUMUU: aTOM, OTHOCUTENbHAS aTOMHas U
MoutekyspHas maccel. Otkpoitue . . Menaeneessim [lepronnueckoro 3akona. [lepuoanueckuit 3akoH B
dbopmynuposke . 1. Menzaeneesa.

[Tepuonuueckascuctemall. . Meunneneesa. llepuoguueckas cucrema /. U.
MengeneeBa kak rpaduueckoe orobpaxenue Ilepumonumyeckoro 3akoHa. PaznuuHble BapuaHTHI
[lepnoauueckoii cucremsl. Ilepuonsl u rpynmel. 3Hadenue llepuonnueckoro 3axkoHa u I[lepuoguueckoit
CUCTEMBI.

CtpoeHnueatToMa.AToM — cllokHas yactula. OTKPhITHE 3JIEMEHTAPHBIX YACTHUI] U CTPOCHUS
atoma. flnpo aroma: mpoTOHBI U HEWTpoHBbI. M30TOombl. M30TOmBI BOAOpOAA. DIEKTPOHBI. DIEKTPOHHAS
obosyouka. DHepreTudyeckuit ypoBeHb. OpoOutanu: s u p-. d OpOuranu. PacrpeneneHne 3aeKTPOHOB IO
SHEPreTUYEeCKUM YPOBHSAM M OpOUTAIAM. DJIEKTPOHHBIE KOH(GUTYpAaIllMH aTOMOB XMMHUYECKUX 3JIEMEHTOB.
BasieHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB.

[Tepuonunueckuii3akoHUCTpPOEeHUEaT oM a CoBpeMEHHOE MOHATHE XUMUYECKOTO
anemenTta. CoBpemeHnHas popmynupoBka [lepuoauueckoro 3akona. [IpuunHa nepuoJuYHOCTH B U3BMEHEHUU
CBOWCTB XMMMYECKHX 371€MEHTOB. OCOOEHHOCTH 3aIllOJIHEHHMS PHEPreTHYECKHX YPOBHEH B 3JIEKTPOHHBIX
000JIOYKaX  aTOMOB  IEPEXOJHBIX  JJIEMEHTOB. OJEKTPOHHBIE  CeMeHcTBa  3JEMEHTOB: S- U
p-anemenTsl; d U f 37IeMEeHTHI.

CTtpoeHue BeniecTna

KoBaneHTHassXuMHUUY€CKasCB 3 b. [loHsATHE 0 KOBaJIEHTHOM cBsi3u. OO0I11as JIEKTPOHHAs
napa. KpaTHOCTb KOBaJI€HTHOU CBSI3U. DIIEKTPOOTPHULIATENIbHOCTD. [lepekpbIBaHNE JIEKTPOHHBIX OpOUTAIEH.
a- u p cBsa3u. KoBasieHTHas noJisipHasi M KOBAJIEHTHAsl HEMOJIApHas XUMHUUYecKue cBsA3u. OOMEHHBIN U TOHOP-
HO-aKIENTOPHBIM MeXaHU3Mbl 00pa30BaHMs KOBIEHTHOM CBs3M. BemiectBa MOJIEKYJISIpHOTO |
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOEHUSI.

HNonHass x uMuuyecKkascBs3b. Karnonsl u annonsl. loHHas cBs3b U ee cBoiicTBa. MloHHas cBA3b
KaK KpaillHuil ciydail KOBaJeHTHOM moJisipHOU cBs3u. DopmysbHas enuHuna BeniecTBa. OTHOCUTENBLHOCTD
JIEJIEHNS] XUMUYECKUX CBSI3€H Ha THIIBI.

MeTannauyeckassXuMHUUECKascB4d3b. O0mue pusnyeckue CBONCTBA METAIJIOB.
3aBUCHUMOCTb 3JIEKTPOIIPOBOJHOCTH METAIOB OT TeMmmeparypbl. CruiaBbl. UepHble M IIBETHBIE CIUIABBI.

ArperaTHbecoOCTOSSHUSABE U ecCTB a. ['a3pl. 3akoH ABoraapo s razoB. MossipHbIi
00BeM ra3o00pa3HbIX BemiecTB (IpH H. y.). KuakocTu.

BognopoaHnasxumMuueckasacB S 3 b BoropoaHas cBi3b Kak OCOObIN cirydait
MEKMOJIEKYJIIPHOTO B3anMMOAEHCTBUSA. MexaHu3M ee 00pa3oBaHMs U BIMSHHE Ha CBOMCTBA BelIecTB (Ha
npumepe Boabl). Vcnonb3oBaHue BOAbl B ObITY W Ha MPOU3BOJACTBE. BHyTpuMoIeKyssipHas BOAOPOIHAsS
CBSI3b U €€ OMOJIOTHYECKast POJIb.

TunekpucTannuuecKuxpemeTo K. Kpucrammmueckas pemerka. MoHHBbIe,
METaJUINYEeCKUEe, aTOMHBIE M MOJIEKYJSpPHbIE KPUCTAJUIMYECKUE peIIeTKU. AJuloTponus. AMopgHbIE
BEII[ECTBA, UX OTINYUTEIIbHBIE CBOMCTBA.

UucrtoeeBemecTBanucMe c u CMecn U XUMHYECKHE COENMHEHUA. ['OMOreHHbIE U
reTeporeHHbie cMecu. MaccoBasi 1 00ObeMHasl JI0JM KOMIIOHEHTOB B CMecH. MaccoBasi JIOJsl PUMECEH.
Pemenue 3a1a4 Ha MaccoByo J0it0 mpuMeceii. Knaccudukanus BemecTB Mo CTeneH X YUCTOTHI.



HucnepcHbiecucTteM bl [lonsatue nucnepcHoii cucremsl. Jlucnepcuas $asa u aucrnepcHoHHast
cpena. Knaccupukanuss nucnepcHbix cucreM. KosouaHble JuUCIEpCHbIE CHCTEMBl. 30U U TENH.
3HAYEHUE IUCIIEPCHBIX CUCTEM B MPUPOJIE U KU3HU YEJIOBEKA.

DJIEKTPOJIMTHYECKAS] JUCCOHALNS

P ac Tt B 0 p bl. PacTBOpBl Kak TrOMOTE€HHBIE CHCTEMBI, COCTOSIIME M3 YACTUL PaCTBOPHUTEI,
pPAcCTBOPEHHOTO BEIIECTBA U MPOIYKTOB WX B3aUMOJEHCTBUSA. PacTBopeHue Kak (U3MKO-XUMHYECKUN
npouecc. MaccoBast 1078 pPacTBOPEHHOIO BEWIECTBA. THUIBI pacTBOpoB. MousipHas KOHUEHTpauus
BelecTsa. MuHepanbHble BOJBI.

TeopuUsId2NEeKTPOITUTUUYECKONUANUCCOINHU AL U U DISKTPOIUTHI U HEAIEKTPOIUTHI.
Crenenp 3JeKTponUTHYECKOM aucconmanuu. CuibHbIE W CiHa0ble  AJIEKTPOJMTHL. Y PaBHEHUS
3JIEKTPOJINTUYECKON auccounanud. Mexanusm auccoumannu. CryneHdaTas auccouuanus. BogoponHsiid
[10Ka3aTellb.

K u ¢ 710 T bI B CBETE TEOPUU ANEKTPOIUTHYECKON Tucconnanuu. Ob1ue cBoicTBa HEOPraHUYECKUX U
OpPraHUYECKUX KHUCIOT. YCIOBHS TCUCHHS DPEAKLUUN MEXIy JJIEKTpoiIuTamMu a0 KoHmna. Crenuduueckue
CBOMCTBA a30THOM, KOHUEHTPUPOBAHHOW CEPHON U MypPaBbHUHOU KUCIIOT.

OCHOBaAHM S B CBETE TCOPUU IIEKTPOIUTUYECKON IUCCOIMALIUNH, X KIacCH(UKAIUSI U 00IIne
cBOIicTBa. AMUHBI KaK OpraHM4eckue ocHoBaHMs. CpaBHEHHE CBOWMCTB aMMHaKa, METHJIAMUHA U aHWIMHA.

C 0 1 ¥ B CBETE TEOPHUH DIIEKTPOJIUTHYECKON TUCCOLIMALINU, UX Kiaccuukaius u oOlue CBOMCTBA.
Conu kucibie 1 OCHOBHbIC. COJIM OPraHUYECKUX KUCIOT. MbUia. DIEKTPOXUMHUYCCKUN PsJl HANPSIKCHUI
METAJVIOB U €r0 UCIIOJIb30BAHUE JIJISl XAPAKTEPUCTUKU BOCCTAHOBUTEIBHBIX CBOMCTB METAJLIIOB.

I'u n p onwu3 Cioyuau ruaponusza coseid. Peakmus cpenst (pH) B pacTBOpax ruApOIU3yIOMIUXCS
coiiedd. ['uaponn3 opraHu4ecKuX BEIIECTB, €r0 3HAYEHUE.

XumMu4ecKkue peakunu

KnaccudpukangusaxuMudecKUuXpeak I u i Peakuuu, uaymue 6e3 n3MEeHEeHHs COCTaBa
BenlecTB. Knaccudukanus mo 4ucily U cocTaBy pearupyrolIMX BEIIEeCTB M MPOAYKTOB peakiuu. Peaknuu
pa3JIoKEHUs, COEAMHEHUs, 3aMelleHns U OOMEeHa B HEeOpraHMyeckod XUMHMM. Peakuuu mpucoeIuHEeHus,
OTILEIUICHHUS, 3aMEIICHUS U N30MEPU3ALMH B OPraHUYeCKON XUMHUH. Peakinu mosmMepusanuy Kak YaCTHBIN
CIIy4ail peakuuil IPUCOEAUHEHHUS.

TennoBolodpdpexkTXUuMHUUYECKUXPeEaKI U DK30- U SHIOTEPMUUECKUE PEAKIIHH.
TepMoxuMuueckue ypaBHeHus. Pacuer KkonMuecTBa TEMIOTHI 10 TEPMOXUMUYECKUM YPaBHEHUSM.

CkopocThbXUMUUYECKHUXDPeEakKIu M [lorsTue o ckopocTu XUMHUECKUX pPEaKIuH,
AQHAINTUYECKOE BBIPAXKEHHUE. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT KOHIIEHTPALVH, AABJICHUS, TEMIIEPATYPBI,
IPUPOJIBI PEATUPYIOLINX BEIIECTB, MJIOMIAAN UX CONPUKOCHOBEHHUS. 3aKOH JAEWCTBYIOUIMX Macc. Pemienue
3a/1a4 Ha XMMHYECKYIO0 KUHETHKY.

K a 1 a 1 u 3. Katasmsaropsl. Kartanu3. I'oMOreHHbII M rereporeHHbld Karanus. IIpumepst
KaTaJIMTUYECKUX TMPOLIECCOB B IPOMBIIIJIEHHOCTH, TEXHUKE, ObITy. @DEepMEeHTBl ¥ HUX OTIMYUS OT
HEOpPraHMYEeCKUX KaTaln3aTtopoB. [IpuMeHeHne katannu3aTtopoB U (epMEHTOB.

XuMuueckoepaBHOBecHe. OOparuMble U HEOOpaTUMBbIE pEaKIIMH. XUMHUYECKOE PaBHOBECHE
U CrocoObl €ro CMeHIeHHs Ha NpuMepe mnoiaydeHus ammuaka. CHHTe3 aMMHaka B IPOMBIIIJIEHHOCTH.
[Tonatue 06 oNTUMANBHBIX YCIOBUSAX MPOBEACHUS TEXHOJIOIMYECKOTO IpoIiecca.

OKHCAIHUTENBbHO-BOCCTAHOBUTEINbHB €I POINeECCcb. OkucnurensHo-
BOCCTAHOBUTENbHbIE peakuu. OKUCIUTENb M BOCCTAaHOBUTENIb. OKHCIEHWE U BOCCTAHOBJICHHE.
CocraBieHre ypaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMII METO/I0M 3JIEKTPOHHOTO OaaHca.

OOmuecBoHCcTBaMeETaJaao B XUMUYECKHE CBOMCTBA METAJIOB KaK BOCCTAaHOBUTEIEH.
BzaumopeiicTBue MeTaIoOB ¢ HEMETANIAMU, BOJOM, KUCIIOTaMH M pacTBOpamMu cosieil. MeTraminorepmus.

Koppo3usMerTauao B Kak OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN mporiecc. CriocoOb! 3aIuThl
METAJVIOB OT KOPPO3HH.

OOmuecBoWCcCTBAaHEMETaJaJao B. XUMUUYECKHE CBOMCTBA HEMETAIJIOB KaK OKUCITUTENEH.
B3anmopeiictBue ¢ MeTauiaMM, BOJOPOJOM W JIpYyrMMH HemeTasuiaMud. (CBONCTBa HEMETAIIOB Kak
BOoccTaHoBUTeNeH. B3auMonelcTBHE € NPOCTHIMH M CIOXKHBIMH BeIIeCTBaMH-OKUCIUTENsIMHU. OO1mas
XapaKTEPUCTHKA TaJIOTEHOB.



DnekTpoau3i. O0mue ciocoObl MONTyYEHUS METAJIOB M HEMETAJUIOB. DIIEKTPOJIU3 PAaCTBOPOB U
pacIulaBoB AJICKTPOJIMTOB Ha MHpUMeEpe XJIOpHIAa HATpUA. DJIEKTPOJIMTHYECKOE IONYYCHUE AITIOMUHMSL.
[IpakTryeckoe 3HaUEHUE AMEKTPOH3a. [ aJbBaHOIUIACTHKA U TaJbBAaHOCTETHSL.

3akai04eHHU e. [lepcneKTuBbl pa3BUTHS XMMUYECKONW HAYKH U XUMHYECKOTO ITPOU3BOCTBA. XUMHUS
U 1pobJIeMa OXpaHbl OKPYKAIOLIEH CPeJIbl.

Jemoncrpauuu. Pazmuunasie ¢opmbl  Ilepuogmueckoir cucremsl [I. WM. MengeneeBa. Mogens
KPUCTAIIMYECKON peleTku xjopuaa Hatpus. OOpas3ibsl MUHEPATOB C MOHHOM KPUCTAINIMYECKOW peleT-
KOi: KanmpIyTa, ranuta. MoJenn KpUCTALIMUECKUX PEHIeTOK «CyXOoro Jibaay (MM hoja), aiMasa, rpadura
(unmu xBapua). Mozens MOJIIpHOTO 00beMa ra3oB. TpH arperatHbIX COCTOSIHHS BOAbI. OOpa3ibl pa3IMuHbIX
JUCTICPCHBIX CHCTEM: 3MYJIbCHIA, CYCIIEH3UH, adpo3oneid, reneit u 3omneil. Koarymsauus. Cunepesuc. Dddexr
Tunpansg. HcneiTaHue pacTBOPOB JJIEKTPOJMTOB M HEDJIEKTPOJIUTOB Ha MPEIMET JIUCCOLMALIUU.
3aBUCUMOCTh CTENEHH AJICKTPOJIMTUYECKON MUCCOIMANNN YKCYCHON KHCIOTBHI OT pa30aBiIeHUsI pacTBOpA.
[Tpumepsl peakiuii MOHHOrO OOMEHAa, MIYIIMX C OOpa3oBaHHEM OcCajllka, ra3a WU BOJbl. XHUMHUYECKUE
CBOWCTBA KHUCIJIOT: B3aUMOJCHWCTBUE C METaJIaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHAaMH, OCHOBAHUSMHU
(mwenoyaMu W HEPACTBOPUMBIMU B BOJE), CONSMHU. B3ammonelcTBHE a30THOW KHUCIOTHI C MEIbIO.
OO0yrnuBaHne KOHIICHTPUPOBAHHON CEPHON KUCIOTOM caxapo3bl. XMMHUYECKHUE CBOWCTBA IIIEJIOUEH: peaKIus
HeUTpaau3anuu, B3aMMOAECHCTBHE C KUCIOTHBIMU OKCUIaMH, COJsIMU. Pa3iioskeHrne HepacTBOPUMBIX B BOJIE
OCHOBaHUM NpU HArpeBaHUU. XMUMHUYECKHE CBOICTBa COJIEH: B3aUMOJIEHCTBUE C METajUlaMU, KHUCIOTaMH,
HIeJI0YaMHu, ¢ IpYruMu cosisiMU. ['uaponus kapbuna xanbuus. Mzyyenue pH pacTBOpoB rupoin3yromuxcs
coneil: KapOOHAaTOB IIENOYHBIX METAJUIOB, XJIOpHJIAa U alerata aMMOHHs. OK30TepMUYECKHE U
IHIOTEPMUYECKUE XUMHUYECKHE peaklUMH. TersaoBble SBJIEHUS IPH PACTBOPEHUM CEPHOM KHUCIOTHI U
aMMHUAYHOH CENUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT MPUPOBI BEIIECTB HA IPUMEpPE B3aUMOCHCTBHS
PacTBOPOB Pa3IMYHBIX KUCIOT OJUHAKOBOM KOHIIEHTPALMU C OJAMHAKOBBIMHU KyCOUKaMu (TpaHyJjaMH) LIMHKA
U OJMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, IMHKA, JKejle3a) C PacTBOPOM COJISTHOW KHUCIIOTHI.
B3anmopelicTBie pacTBOPOB CEpHOM KHCIOTHI C PAacTBOpaMH THOCYIb(paTa HATPUS Pa3IAYHON
KOHIEHTPALlMU U TeMIepaTypbl. Mojenp KUIsAIero cios. Pa3noxeHne nepokcuaa BoIOpOAa ¢ MOMOIIbIO
Heoprannyeckux karanuzatopos (FeCl2, KI) u npupoaHbix 00BbeKTOB, cofepxKalinx Katanasy (Cblpoe Msco,
kaptodens). [IpocTeiie OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU: B3aUMO/ICHCTBIE IIMHKA C COISTHOM
KHCIIOTOM | kemne3a ¢ cynbparom meau (I1). Moaens anexrponusepa. Mojaenb 3JIEKTPOIU3HON BaHHBI IS
MIOJTyYEHUS AIIFOMUHHSL.

JlabopaTopusbie onbiThl. OnpenerneHrne THUMNA KPUCTAIIIMYECKOM PEHIETKH BEIECTBA M OINMCAHHUE €ro
cBOMcTB. O3HAKOMJIEHUE C TUCIIEPCHBIMH CHCTEMaMHU.

Peakiuu, naymue ¢ oOpa3oBaHMEM OCajJKa, raza Wid BoJbl. B3anMopelcTBHe CONSHOW KHUCIOTHI C
nuHKoM, okcugoM Meau (II), ruapoxcuaom meau (II), kapGonarom kanbuus. B3aumoneiictBue pactBopa
THJIPOKCUA HATPUs C COJSIHOM KUCIIOTOH B MPUCYTCTBHU (heHo(TalenHa, ¢ paCTBOPOM XJIOpHA XKeJe3a
(II), ¢ pacrtBopom conu amomunHus. B3aumonelictBue pactBopa cyinbdpata menu (II) c xenesom,
U3BECTKOBOM  BOAOH, pacTBOopoM  xyopuaa  Kaupuus. [lomyueHwe  ruapokapOoHaTa — KalbIUs
B3aMMOJICHCTBHEM H3BECTKOBOM BOAbl ¢ okcujaom yriaepoaa (IV) (Beinbixaemblil Bo3zayx). Mcmbitanue
MHAWKAaTOPOM PacTBOPOB THIPOJIM3YIOIIMXCS W HETMJPOIU3YIOIIMXCSA coyied. Peakuus 3amemieHus Meau
xene3oM B pactBope cynbdara meau (II). Ilomyuenue kuciaopoga pasiiokeHHEM MEpOKCHAA BOAOPOJA C
NOMOLIbI0 JAMOKcHJa MapraHua. IlomydeHne Bomopoza B3aMMOJEHCTBUEM KHUCJIOTBI €  IIUHKOM.
O3HakoMJIEHHE ¢ IIpernapaTaMy ObITOBOI XUMUH, COAECPKAILIUMU IH3UMBI.

IIpakTuyeckas padora Ne 1. [TonydyeHue u pacro3HaBaHue Ta30B.

IIpakTnyeckas padora Ne 2. Pemenne SKcriepuMEHTABHBIX 3a/1a4 Ha WICHTU(UKAIINIO HEOPTAHUIECKUX
Y OPraHUYECKUX COCIUHEHUM.

IIpakTnyeckas padora Ne 3 (115 IByX4acoBOrO BapuaHTa M3y4deHHs Kypca). [ eHeTuueckas CBsI3b MEXAY
Pa3IUYHBIMU KJ1acCaMU HEOPTaHMUYECKUX U OPraHUYECKUX BEIIECTB.

Kpurepun oueHuBaHusi 3HAHUI, YMEHHM i, HABBIKOB 00yYAKOIIMXCS
NMPUMEHHUTEIbHO K Pa3JHYHbIM (popMaM KOHTPOJIS .



B cootBerctBun ¢ TtpeboBanusmMu PI'OC mo xumuu W BbIOpaHHBIX U3 (peaepasbHOrO CIucKa
Y4EOHHUKOB BO BpeMsI TPOBEPKH U KOHTPOJIS 3HAHUH 110 MPEAMETY CIIEAYIOLIHE.

IlepBblii YyPOBEHb - PEnpOIyKTUBHBIA. BBITONHEHNE yYallUMUCS 3aJaHUI 3TOTO YPOBHS ONHPAETCS
B OCHOBHOM Ha IIaMsATh. JIOCTHKEHUE 3TOr0 YPOBHS MPEAIOIAracT y y4amuxcs:

- 3HaHUE Ha3BaHUM OTJEIbHBIX XUMUYECKHUX AIEMEHTOB, BEIIECTB U PEAKIUI;

- YMEHHUE YCTHO WU MMUCbMEHHO OIMChIBAaTh XMMUYECKHE (DAKThI, HOHATHS WIH ABICHUS (pPEeaKLim);

- [IOHUMAHKE POJIH, 3HAYCHHUS] WJIM IIPUMEHEHUS OTAEIBbHBIX XUMHUECKUX BEIECTB UJIN PEAKLIUN;

- IPUMEHEHHE XUMUYECKON CUMBOJIMKY - XUMUYECKHX 3HAKOB, (POPMYJI U ypaBHEHUI;

- 3HaHME HEKOTOPBIX HCIOJb3YEMBbIX B XMMHHM IPUOOPOB, YMEHHME COOMpATh NPOCTEMIINE U3 HUX H
MCII0JIb30BAaTh IIPY BBIIIOJHEHUHM XMMHUYECKOIO HKCIIEPUMEHTA.

Jns npoBepkd 3HAHWKAW W YMEHUW, COOTBETCTBYIOUIMX [EPBOMY YPOBHIO, HCIOJIb3YETCA
PENPOAYKTUBHBIN BHJ 3aJaHUM, MPEIIOJAraloliuii BOCIPOU3BENCHNE YyYalUIUMKCS OTIENBHBIX 3HAHUU U
ymenuii. IlpoBepka mepBOro ypoBHS 3HAaHUM JIETKO OCYIIECTBISIETCS (OpMaMu aBTOMATH3MPOBAHHOIO
ydera.

Bropoii ypoBeHb - IPOAYKTUBHBIN. JIOCTHKEHHE 3TOTO YPOBHS MPEATIOIAracT y y4aluxcs:

- NOHMMaHHe (HOPMYJIUPOBOK BAKHEUIIMX XUMHUYECKUX IMOHATHUM, 3aKOHOB, TEOPUH M IMPUMEHEHHE HUX
B QHAJIOTMYHBIX CUTYyalUsX;

- YMEHHE yCTaHABIUBATh B3aUMOCBSA3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMM XMMHUYECKUX BEILECTB;

- YMEHHUE NMPOBOAUTH PACUETHI IO XMMUYECKUM (hOpMYJIaM U ypaBHEHUSAM;

- YMEHHE CAMOCTOSTEIbHO IPOBOAUTH XWMHUYECKUN OSKCIEPUMEHT IO MHCTPYKLUMH Yy4eOHUKA WIH IO
YKa3aHUIO YUUTENs U (PUKCUPOBATh €r0 pe3yJIbTaThl.

Jlns mpoBepkM yMEHHS NPUMEHATH STH 3HAHUS B yuyeOHOW IpaKTHUKE HCIOJB3YIOTCS 3aJaHus,
BBITNIOJIHEHHE KOTOPBIX BO3MOXKHO HE TOJIBKO Ha OCHOBE IaMATH, HO U Ha OCHOBE ocMbIcieHus. Iloaromy
Hapsay C IICUXOJIOTMYECKON Ollepanuel BOCIPOU3BEACHUS IIUPOKO HCIIONB3YIOTCS y3HABAHUE U SIBJICHUE
nepeHoca. /1y BbINOJIHEHUS TakUX 3a/laHuil TpeOyercs: OoJiee HANpPsHKEHHAs! MBICIUTEIbHAS JeSATEIbHOCTD
YYaIlKUXCsl, 4YeM IPH BBIITOJIHEHUH 33aJaHUN HA IIEPBOM YPOBHE.

Tpernii ypoBeHb - TBOpuecKuid. JlOCTH>KEHHE ATOrO yPOBHS IPEAIIOIATracT y yqaluxcs:

- YMEHUE IPOrHO3UPOBATh CBOMCTBA XUMUYECKHUX BEIIECTB HA OCHOBE 3HAHUS 00 MX COCTaBE U CTPOCHUH U,
HA000POT, MpenoaaraTh CTPOSHUE BEIIECTB Ha OCHOBE UX CBOMCTB;

- IOHUMaHue (PaKTOPOB, MO3BOJISAIOLIUX YIIPABIATh XMMUYECKUMHU PEaKUUsIMU (CKOPOCTBIO, HAIIPABICHUEM,
BBIXOJIOM IPOJIYKTa);

- yMEHHE MPOEKTHUPOBaTh, OCYIIECTBISATh XUMHUYECKHIl OSKCIEPUMEHT, a Takke (UKCHUpPOBaThb M
AQHAJIN3UPOBATH €TO PE3YJIbTATHI,

- YMEHHE OpPUEHTHPOBATHCS B MOTOKE XMMHUYECKONW HMH(OpMALMU, ONPEAENsATh MCTOYHUKU HEOOXOIUMOM
uHpOpMallMK, NOJdy4YaTh €€, aHAJIW3UpPOBaTh, JeJaTb BBIBOJAbI Ha €€ OCHOBE M HPEICTABIATH
B COOTBETCTBYIOIIEH (hopMme;

- YMEHHUE OCO3HABATh BKJIAJl XUMHUH B (POPMUPOBAHHE LIETOCTHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUpA.

Jlns mpoBepkM 3HAHUN, COOTBETCTBYIOIIMX TPETHEMY YPOBHIO, M YMEHHUS NPUMEHATh UX B yueOHOM
NPaKTUKE UCMONb3yeTcsl peQIeKTUBHBIA BUJA 3aJaHMid, BBINOJHEHHE KOTOPBIX ONMpaeTcs Ha
penpoOAYKTUBHBIE 3HaHUS, HO TpeOyeT TIIyOOKOro OCMBICICHMS, BIIAQJCHUS JIOTUYECKUMHU IpUEMaMu
YMCTBEHHOU JIeATENbHOCTH (aHaJIM3, CUHTE3, 0000IIeHHe, KOHKpETH3allus, CpaBHEHUE, abCcTparupoBaHue,
KJ1acCU(pUKaL)

Ounenka "5" craBuTcs B ciryvae:

1. 3HaHus, MOHUMAaHMS, TIyOMHBI YCBOEHHUS OOydaroluMcsi Bcero o0béMa MpOrpaMMHOrO MaTepuaa.
2. YMeHUsl BBIACNATH TJIaBHBIE MOJIOKEHHUS B U3yUYEHHOM MaTepHualie, Ha OCHOBAHUHU (DaKTOB M MPUMEPOB
000011aTh, J€7aTh BBIBOJBI, YCTaHABIUBATh MEXKIPEAMETHbIE M BHYTPUIIPEIMETHBIE CBS3H, TBOPUYECKH
IPUMEHSIET [IOJIyYEHHbIE 3HAHNUSI B HE3HAKOMOM CUTYalUH.

3. OtcyTcTBHE OMMOOK M HETOYETOB TIPU BOCIPOHM3BEACHUHN N3YYEHHOTO MaTepuaa, MPH yCTHBIX OTBETaX
yCTpaHEHUE OTAEIbHBIX HETOYHOCTEH C IMOMOIIbIO JOMOJIHUTENIBHBIX BOMPOCOB YUMTENs, COOJIOAEHUE
KyJIbTYpbl TUCbMEHHON M YCTHOW peuu, npaBui 0pOpMIIEHHUS MUCbMEHHBIX PaloT.

Ounenka "'4'":

1. 3HaHMe BCero M3y4eHHOT0 MPOrpaMMHOr0 MaTepHarna.

2. YMeHMii BBIAETATH TJIaBHbIE MOJIOKEHUS B M3YYEHHOM MaTepualie, Ha OCHOBAHUHU (DaKTOB M MPUMEPOB
0000111aTh, 1€1aTh BBIBO/bI, yCTAHABINBATh BHYTPUIIPEIMETHBIE CBA3H, IPUMEHATh MOTY4YEHHbIE 3HAaHUS HA
IIPAKTHKE.



3. He3nauutenvHble (HerpyOble) OMMOKM M HENOYETHI NMPH BOCHPOM3BEACHUH HM3YYCHHOTO MaTepuaa,
coOI0ZIeHre OCHOBHBIX MPABUJI KYJIbTYPhl MMCHbMEHHOM M YCTHOM peuu, mpaBuil 0opMIIeHHS] TUCbMEHHBIX
pabor.

Ouenka "3" (ypoBeHb NPEACTABICHUH, COYETAIOIINXCS C DJIEMEHTAMH HAYYHBIX MIOHSTHH ):

1. 3HaHue M yCBOGHHE MaTepHalia Ha YpOBHE MHHHMMAIBHBIX TPeOOBaHUI MPOrpaMMbl, 3aTpyAHEHUE TPU
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUH, HEOOXOJUMOCTh HE3HAYUTENHHOM TOMOIIH MPENo/1aBaTesl.

2. YMenue paboTaTh Ha ypOBHE BOCIPOM3BEICHHUS, 3aTPYJHECHUS INPH OTBETAX HAa BUJOM3MEHEHHBIC
BOIPOCHI.

3. Hamuume rpyOoii OmMOKM, HECKOJIBKUX HErpyObIX IMPH BOCIPOM3BEICHWU H3YYEHHOTO MarepHala,
HE3HAYUTENIbHOE HECOOIOIEHUE OCHOBHBIX MPAaBHJ KYJIbTYpPhl MUCBMEHHOM M YCTHOW pedd, MpaBUil
0o OpMIICHHUS MMCEMEHHBIX PadoT.

Onenka "2":

1. 3Hanue W ycBOEHHE MaTepuana Ha YpOBHE HIKE MUHHMAJIbHBIX TPEOOBaHHUU MPOrpaMMBbI, OTACIbHBIC
Ipe/ICTaBICHUs 00 U3YYEeHHOM MaTepuae.

2. OtcyTCcTBHE YMEHUN paboTaTh HA yPOBHE BOCIPOU3BEACHUS, 3aTPYAHEHNSI IIPU OTBETaX HA CTaHJapTHBIE
BOMPOCHI.

3. Hannume HECKONMBKUX TPyOBIX OMMOOK, OOJIBIIOrO YKcia HErpyObIX MPH BOCIIPOM3BEICHUH U3yYCHHOTO
Marepualia, 3HAUYUTEeIbHOE HECOOINIOJICHHEe OCHOBHBIX MPABWII KYJIbTYPbl HMHCBMEHHOW W YCTHOW peuw,
paBul 0POPMIICHUS MUCBMEHHBIX PaboT.

Ounenka "1'": CtaBuTcs 3a MOJIHOE HE3HAHME M3YUYEHHOT'O MaTepHalla, OTCYyTCTBHE JIEMEHTAapPHBIX YMEHUM
Y HaBBIKOB.

YcTHBIN OTBET.

Ouenka "5" craBuTCs, €CJIM yYEHHUK:

1) Tloka3piBaeT riIyOOKOE W TOJHOE 3HAHWE W TMOHHMMAHHME BCEro 00BbEMa MPOrpPaMMHOTO MaTepHala;
MOJIHOE TMOHMMAaHHE CYIIHOCTH pAacCMAaTPUBAEMBIX TMOHATUN, SBICHUA W 3aKOHOMEPHOCTEH, TEopui,
B3aHMOCBSI3CH;

2) YMeeT cOoCTaBUTh MOJHBIN U MPABUJIbHBIA OTBET HA OCHOBE M3yUYEHHOTO MaTepHasa; BBIIACNIATH TTIaBHbIC
MOJIO’KEHHUS, CAMOCTOSITEIILHO MOJTBEP)K/IaTh OTBET KOHKPETHBIMH NPUMEpPaMH, (paKTaMHU; CAMOCTOSITEIILHO
U apryMEHTUPOBAHO JleNaTh aHaiu3, 00OOIIEeHNUs, BHIBOJIBL. Y CTAaHABINBATh MEXKIpPEAMETHbIE (Ha OCHOBE
paHee NpUOOPETEHHBIX 3HAHUM) U BHYTPUIIPEIMETHBIE CBSI3U, TBOPUYECKH MPUMEHSATH MOJyYE€HHbIE 3HAHUS B
He3HakoMo#l cutyanuu. IlocnenoBarenbHO, 4YE€TKO, CBSI3HO, OOOCHOBAaHHO M 0e30MMOOYHO HM3JIaraTh
y4eOHBI MaTepuan; JaBaThb OTBET B JIOTMYECKOW IOCJIENI0BATEIILHOCTH C MCIOIb30BAaHUEM IPHUHSITON
TEPMUHOJIOTHH; JeNaTb COOCTBEHHbIE BBIBOJBI; (POPMYJIMPOBATH TOYHOE ONpPEAETICHHE M HCTOJIKOBAHUE
OCHOBHBIX TOHSITUH, 3aKOHOB, TEOPHl; MIPU OTBETE HE MOBTOPATH JIOCIOBHO TEKCT y4yeOHHMKA; M3JlaraTb
MaTepHuall JIMTepaTypHbIM S3BIKOM; MPABHIBHO U OOCTOSATENIHO OTBEYaTh HA JOMOJIHHUTENbHBIE BOMPOCHI
yuntens. CaMOCTOATENbHO M PallMOHAIBHO MCIIOJIb30BaTh HArJsAHbIE 1TOCOOUS, CIIpaBOYHBIE MaTepUalbl,
y4eOHUK, JIOTOJHUTENBHYIO JINTEPATypy, EPBOUCTOUHUKH; MPUMEHATh CUCTEMY YCIOBHBIX 0003HAaYeHHMH
OpU BEJCHUM 3alHCced, COMPOBOXKIAIOUIMX OTBET; HCIOJIb30BAaHUE JUISl JOKA3aTEJbCTBA BBIBOJOB U3
HaOJI0IEHUI U OTIBITOB;

3) CamocCTOATENbHO, YBEPEHHO M O€30IIMO0YHO MPUMEHSIET MOTyYeHHbIE 3HAHUS B PEIICHUU MpoOJieM Ha
TBOPYECKOM YPOBHE; JIOIMYCKaeT He Ooyiee OJHOrO HelouéTa, KOTOPHII JIErKO UCHpaBIsSeT MO TpeOOBAHUIO
yuuTeIs; MMEEeT HEeOOXOIUMMBble HaBbIKM pabOThl C MpuUOOpamMH, yepTexamH, CXemMamMu MU Tpapukamu,
COITyTCTBYIOIIMMH OTBETY; 3aHCH, COIPOBOXKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHHSM.

Ouenka "4" craBUTCS, €CJIH YYCHUK:

1) IToka3pIBaeT 3HaHMS BCETO M3YYEHHOI'O IIPOrpaMMHOro Marepuana. J{aéT moiaHblii ¥ NpaBUIbHBIA OTBET
Ha OCHOBE M3YUYEHHBIX TEOPUM; HE3HAYUTENIbHbIE OMKUOKHA U HETOUETHI MIPU BOCIPOU3BEIEHUN HU3yUYEHHOTO
MmarepHaia, orpe/leleHus MOHATHI Jajl HEeMoJIHbIe, HeOOIbIINe HETOUHOCTH MPH UCIOJIb30BAHUU HAYUYHBIX
TEPMHUHOB WJIHA B BBIBOJAX M 00OOIICHUAX W3 HAOIIOJCHUN M OMBITOB; MaTEpPHa U3JIaracT B OMPEICICHHOMN
JIOTMYECKOW TOCIEI0BAaTEIbHOCTH, MPU 3TOM JIONyCKAaeT OAHY HerpyOyio omuOKy uiu He Ooiee ABYX
HEJI0YETOB U MOXKET MX HCIPaBUTh CaMOCTOSITENIbHO NpU TPeOOBAaHUU WIM MPU HEOOJBIIONH MOMOIIH
IpernoJiaBaTesis; B OCHOBHOM YCBOMJI yUeOHBIM MaTepuai; HOATBEPKIAET OTBET KOHKPETHBIMU IPUMEPAMU;
IPABUJIBHO OTBEYAET Ha JOMOJHUTEIbHbIE BOIIPOCH] YUUTETIS.

2) YMeeT caMOCTOSITENTbHO BBIJIENATh TJIaBHBIE TTOJI0KEHUS B M3YYEeHHOM MaTepualie; Ha OCHOBaHUH (aKkToB
U TpUMEPOB 000011aTh, [enaTh BBIBOAbI, YCTAaHABIMWBATH BHYTPUIPEIMETHbIE CBSI3U. [IpuUMeHSTH



NOJIyYCHHbIEC 3HAHUS Ha MPAKTUKE B BUJOU3MEHEHHON CUTYyalluu, COOJIIOIaTh OCHOBHBIE MTPaBUiIa KYJIbTYPbI
YCTHOMW pEYU U COMPOBOXKAAIOIIEH MMCbMEHHOM, UCIIOJIb30BaTh HAYYHbIE TEPMUHBI;

3) He oOnamaer n0OCTaTOYHBIM HAaBBIKOM pabOTBl CO CHPAaBOYHOM JIMTEPATypoOi, y4eOHUKOM,
IEpPBOMCTOUYHUKAMHU (IIPaBUIBHO OpHEHTUpPYETCs, HO palboTaeT MeleHHO). Jlomyckaer HerpyObie
HapyIIEHHs MPaBUi 0()OPMIICHUS MUCbMEHHBIX Pa0oT.

Ouenka "3" craBUTCS, €CJIH YYEHUK:

1. ycBOMJII OCHOBHOE CoOjep)kaHHEe y4yeOHOro Marepuana, UMeeT MpoOelbl B YCBOCHMM MaTepuana, He
HPENATCTBYIOUINE AAJIbHEHIIIEMY YCBOCHHUIO IPOrPAMMHOIO MaTepuaa;

2. MaTepuai u3JiaraeT HeCUCTEMaTH3UPOBAHHO, (pparMeHTapHO, HE BCETa MOCIEI0BATEIbHO;

3. mokasbpIBaeT HEJJOCTATOYHYIO CPOPMUPOBAHHOCTh OT/AEIbHBIX 3HAHUH M YMEHUH; BBIBOJBI U 000OLICHUS
apryMeHTHpyeT ciabo, J0MycKaeT B HUX OMIMOKH.

4. nonycTua oMOKN U HETOYHOCTU B UCHOJIb30BAHUU HAYYHOH TEPMMHOJIOTUH, ONPEIEICHUS TOHATUI Aal
HEJ0CTaTOYHO YETKHUE;

5. He UCHOJb30BaJ B KaYECTBE J0KA3aTEIbCTBA BBIBOJBI M 000OIIEHUS M3 HAONIOJCHUH, (DAaKTOB, OIBITOB
WIN JOMYCTHJI OIIMOKY TPU MX U3JI0KECHUH;

6. UCTIBITHIBACT 3aTPYHEHUS B IPUMEHEHUN 3HAaHUM, HEOOXOAUMBIX JJIS peIIeHUs 3a7a4 pPa3IMuHbIX THUIIOB,
npu 0OBSCHEHUH KOHKPETHBIX SIBIICHUI Ha OCHOBE TEOPUH M 3aKOHOB, WJIM B IOJATBEPKICHIUH KOHKPETHBIX
IPUMEPOB MPAKTHUECKOTO TPUMEHEHHS TEOPHIA;

7. 0OTBEYAET HEMOJIHO Ha BOIPOCHI yUHUTeNs (YIIyCKasi U OCHOBHOE), WJIM BOCIIPOU3BOJUT COJIEPKAaHUE TEKCTa
y4eOHMKa, HO HEIOCTAaTOYHO ITOHMUMAET OTAEJIbHbIE MOJOKEHUS, UMEIOIINE Ba)KHOE 3HAYEHUE B 3TOM
TEKCTE;

8) oOHapyXMBaeT HEAOCTATOYHOE IMOHMMAHHUE OTACJIbHBIX TMOJIOKEHUN NpPHU BOCIPOU3BEACHHH TEKCTa
yueOHHUKa (3amucel, IepBOMCTOYHUKOB) WM OTBEYAET HEMOJHO Ha BOMPOCHI yUUTENs, JOMycKas OJHY-/IBE
rpyObie OMMOKH.

Ounenka "2" cTaBUTCH, €CJIH YYCHHK:

1. HE yCBOMII U HE pacKpblil OCHOBHOE COJIEp)KaHNE MaTepuaa;

2. He JIeJaeT BBIBOIOB U 0000IIEHUIA.

3. He 3HAeT W HE MOHUMAET 3HAYUTENIbHYIO WJIM OCHOBHYIO 4acTh MPOrpaMMHOrO MaTepuana B Npejaenax
IIOCTaBJIEHHBIX BOIIPOCOB;

4. umu umeer cinabo cHOPMUPOBAHHBIE M HETIOJIHBIE 3HAHUS M HE YMEET NPUMEHATh UX K PEIHICHUIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 10 00pasiLy;

5) wiu mpu OTBeTe (HAa OJWH BOMPOC) JAOIMYyCKaeT Ooiee ABYX rpyObIX OMIMOOK, KOTOPHIE HE MOMXKET
UCTIPaBUTh AK€ MPU MOMOLIH YUUTES.

Ouenka "1" craBuTcs, ecjiM YYCHHK:

1) He MOKEeT OTBETUTh HU Ha OJMH U3 MOCTABJICHHBIX BOIPOCOB;

2) MOJTHOCTHIO HE YCBOMJI MaTEpHaJl.

IIpumeyanwue.

[Io OKOHYAaHMIO YCTHOTO OTBETa Yyuamlierocss JAaéTcsi KpaTKUP aHajdu3 OTBETa, OOBSIBISETCS
MOTUBUpPOBaHHas oleHKa. [IpuBiedeHne [pyrux ydamuxcss JUIsl aHajlu3a OTBeTa, CaMOaHaJM3,
IPEJI0KEHUE OLEHKU.

OneHka caMOCTOSATEbHBIX IMCbMEHHBIX U KOHTPOJIbHBIX PadoT.

Onenka "S" craBuTCsl, €CJIM YYCHUK:

1. BeITOSTHWIT paboOTy 6e3 OMMOOK U HEIOUETOB;

2) pomyctui He OoJiee OJTHOTO HEJI0UeTa.

Ouenka "4" craBuTCS, €CJIM YYEHHK BBITIOJIHUI paboTy MOJHOCTBIO, HO AOMYCTHII B HEH:
1. He Gosee 0THOM HETPYOOI OITMOKK M OJTHOTO HEJ0UETa;

2. unu He 6oJiee IBYX HEAOYETOB.

Ouenka "3" cTaBUTCS, €CIM YYEHUK MPABUIHHO BHIMOIHIII HE MEHEE MOJIOBUHBI paOOThI MIIH JOITYCTHIL:
1. He Gosee ABYX rpyObIX OUIHOOK;

2. unu He 6oJee oTHOM TPyOOi U OTHON HErpyOOil OIITMOKH U OJTHOTO HEJI0UEeTa;

3. unu He 6oee IBYX-TpeX HErpyObIX OMNOOK;

4. v ogHOM HEerpyOoil OMOKM U TPEX HEIOYETOB;

5) vy pH OTCYTCTBUU OIIMOOK, HO MIPU HAJIMYUHU YETHIPEX-TISATH HEI0UETOB.

Onenka "2" craBuTCS, €CJIM YUYCHHK:



1. JOMyCTHII YHCIIO OMIMOOK M HEIOUETOB MPEBOCXOSIIEE HOPMY, IPH KOTOPOl MOXKET ObITh BBHICTABJICHA
omenka "3";

2. WIN ecIU MPaBUJILHO BBITIOJIHUII MEHEE OJIOBUHBI PabOTHI.

Onenka "1" craBuTCs, €CJIM YUYCHHK:

1. HE MPUCTYMAaN K BHIMOJIHEHUIO PAOOTHI;

2. WY PaBUJIBLHO BBIMOIHWI He Oosee 10 % Bcex 3amaHuii.

OueHKa BBITIOJTHEHNS IPAKTHYECKUX (JIA00PATOPHBIX) PadoT, ONBITOB MO MPeIMeTaM.

Ouenka "5" craBUTCS, €CJIH YYEHUK:

1) npaBUJIbHO OIpENEINII LENb OIBITA;

2) BBINOJHWI pabOTy B MOJHOM 00beMe ¢ COOJII0IeHHEeM HEOOXOAMMON MOCIe0BaTEIbHOCTH MPOBEACHUS
OIIBITOB U U3MEPEHMUIL;

3) caMOCTOSTENbHO U PAllMOHAILHO BHIOpaN M MOJITOTOBMII JAJIsi ONBbITa HEOOX0IMMOe 000pyaOBaHUE, BCe
OTBITHI TPOBEJI B YCJIOBUAX M pPEXKUMAaX, OOCCHEUMBAIOMIMX IOJYYCHHE pPE3yJIbTaTOB U BBIBOJOB C
HauOobIIEeH TOYHOCTHIO;

4) HayyHO TpaMOTHO, JIOTUYHO OmNHUcald HaOmoneHuss U chopMyIUpoBal BBIBOABI M3 OIbITa. B
MPEJICTABIICHHOM OTYETE MPaBWJIbHO U aKKypPaTHO BBIOJHUI BCE 3aMUCH, TAOJUIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BEIYUCICHUS U CIIETaJl BBIBOIBI,

5) npaBUIIBHO BBINOJHWI aHaIu3 norpemHocrel (9-11 kiaccor).

6) MpOSIBIISIET OPraHU3AIIOHHO-TPYIOBbIE YMEHHUS (TMOAEPKUBACT YHUCTOTY pabouero Mecra u MmopsaIoK Ha
CTOJI€, 5KOHOMHO UCIOJIb3YET PACXOAHbIE MAaTEPUAIIbI).

7) OSKCHEpUMEHT OCYIIECTBISET MO IUJIaHy C YYeTOM TEXHUKH O€30MacHOCTH W MpPaBHI padOThl ¢
MaTepuajiaMu U 000pyA0BaHUEM.

Ouenka "4" cTaBUTCS, €CJIM YUSHUK BBIOJHWI TpeOOBaHus K orieHke "5", Ho:

1. onbIT MPOBOJINI B YCIOBHUSAX, HE 00€CIIEUMBAIOIIMX JOCTATOYHOW TOUHOCTU U3MEPEHMUI;

2. uiu ObLIO TOMYUIEHO ABA-TPH HEJI0UEeTa;

3. wim He 6oiee 0THOM HErpyOOl OIMOKY M OJJHOTO HEAO0YETa,

4. UM SKCTIEPUMEHT MPOBE/ICH HE TTOJTHOCTHIO;

5. WM B ONMCAHUU HAOJIIOJIEHUH U3 OIBITA JOIYCTHJI HETOYHOCTH, BBIBOJIbI C/EJIANl HEMOJIHBIE.

Ounenka "3" cTaBuTCS, €CIM YUECHHUK:

1. npaBUIBHO ONpeAenuII LeNlb ONbITa; padOTy BHIIOIHSAET MPAaBUIHLHO HE MEHEEe YeM HaIlOJIOBUHY, OJTHAKO
00BEM BBIMOJTHEHHON YacTH TaKOB, YTO TO3BOJSET MONYYWUTh MPABHIBHBIE PE3yNbTaThl M BBIBOABI IO
OCHOBHBIM, TPUHIIMITHAIILHO BAKHBIM 33J1a4aM padoThI;

2. unu moabop obopyaoBaHus, OOBEKTOB, MATEpHANIOB, a Takke PabOThl MO Hayaly OMbITa MPOBEN C
MOMOIIIBIO YUUTEIISI; WJIM B XOJIC TIPOBEJCHUS OIBITA U M3MEPECHUH OBLIN JOMYIIECHBI OMIMOKHA B ONMUCAHHUH
HabOmo1eHu, GOopMyIMPOBAHUY BHIBOJIOB;

3. OmBIT MPOBOJAWIICA B HEPALMOHAIBHBIX YCIOBUAX, YTO MPHUBEJIO K MOIYUYEHHUIO PE3YJIbTAaTOB C OOJbIIEH
MOTPEIIHOCThIO; WM B OTYETE OBUIM JOMYIIEHBI B OOIIEH CI0KHOCTH He Ooyiee ABYX OMIMOOK (B 3amUCIX
€MHUIl, U3MEPEHUSAX, B BBIYUCICHUSIX, TpaduKkax, TabIuIax, cXeMax, aHaju3e MOTPelurHOCTe U T.J1.) He
MPUHIIMIIAATIBHOTO JJI JaHHOM paboThl XapakTepa, HO MOBIHSIBIIMX HAa Pe3yJbTaT BBITOJHEHUS; WU HE
BBHITIOJTHEH COBCEM WJTM BBHITIOJIHEH HEBEPHO aHaIM3 morpenrHocteit (9-11 kmacc);

4. pomyckaeT rpyOyro oOmHUOKY B XOJe JKclepuMeHTa (B OOBsICHEHHH, B OGOpMIEHHH pPabOTHI, B
COONIOACHUM TPaBUJI TEXHUKH O€30MacHOCTH Npu paboTe ¢ marepuantamMu U o0OpyAoOBaHUEM), KOTOpas
WCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIS.

Onenka "2" craBuUTCS, €CIIM yYEHHUK:

1. He ompeneNnua caMOCTOSATENBHO MEb OMBITA; BHIMOIHII padOTy HE MOTHOCTHIO, HE TIOJITOTOBIII HYXKHOE
00opy0BaHNE U 00BbEM BBIIIOJHEHHOW YacTy pabOThl HE MO3BOJISET ClIeTaTh MPAaBUIIbHBIX BHIBO/IOB;

2. WM ONIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOTIOICHHS IPOU3BOIUINCH HETIPABUIIHHO;

3. w1 B XoAe paboOThl U B OTYETE OOHAPYKWIHCh B COBOKYIHOCTH BC€ HEJOCTAaTKH, OTMEUYEHHBIE B
TpeboBaHUsX K oreHke "3";

4. nomyckaet niBe (1 Oosiee) rpyObie OMMOKHM B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(OPMIICHUH PaOOTHI,
B COOJIIOZICHUH TPaBHJI TEXHUKH OE€30MaCHOCTH IpU paboTe ¢ BellecTBaMU U 00OPYJOBaHUEM, KOTOpPbIE HE
MO’KET UCIPABUTH JJa’kKe MO0 TPEOOBAHUIO YUUTEIS.

Ounenka "1" cTaBuTCsS, €CIM YUEHHUK:

l. MONHOCTBIO HE CyMeN HadyaThb MU O(QOPMUTH ONBIT; HE BHINOJIHSAET PabOTy; MOKA3bIBAET OTCYTCTBUE
HKCIIEPUMEHTAIBHBIX YMEHHIA; HE cOOI0Aa Uitk rpy0o HapyIiaid TpeOboBaHus OE30MaCHOCTH TPYaa.



Ouenka yMeHUil NIPOBOAUTH HAOIKOIEHUS.

Ounenka "5" craBUTCS, €CJIH YYEHUK:

1. mpaBWJIBHO 1O 33JJaHUIO YUUTENS IPOBE HAOIIOACHHUE;

2. BBIJIETIUII CYILIECTBEHHBIE TPU3HAKU Yy HA0II01aeMOro 00beKTa (Ipoliecca);

3. IOTUYHO, HAYYHO TPAMOTHO O(hOPMUIT PE3yIbTAaThl HAOIIOAEHUH U BBIBOIBI.

Ouenka "4" craBuTCs, €CJIM YUYCHHUK:

1. mpaBMIIBHO 110 3aIaHUIO YUUTEIIS IPOBEI HAOII0ICHHE;

2. TpH BBIJCICHUU CYUICCTBEHHBIX IPU3HAKOB Yy HalmogaeMoro oObekTa (mpolecca) Ha3Bal
BTOPOCTEIIEHHBIE;

3) nomycTua HEOPEKHOCTh B OPOPMIICHUH HAOIIOACHUI M BBIBOJIOB.

Ounenka "3" cTaBUTCS, €CIIM YUEHUK:

1. gomycTUs HETOYHOCTH | 1-2 OMIMOKY B IPOBEACHUH HAOIIOICHUHN 10 3a/JaHUI0 YUUTEIS;
2. TIpU BBLICJICHUU CYIIECTBEHHBIX IPU3HAKOB y HaOm0gaeMoro oObekTa (Iporecca) BBIISIUI JIUIIb
HEKOTOPBIE;

3) nomyctun 1-2 ommbku B 0ohopMIIeHNN HAOIIOCHUN U BHIBOJIOB.

Ounenka "2" cTaBuTCS, €CIM YYCHHUK:

1. nomryctri 3 - 4 ommOKY B IPOBEACHUH HAOJIIOICHUH TI0 33JaHUI0 YUUTEIIS;

2. HEPaBWJIBHO BBIJEJINI PU3HAKK HAOII0AaeMOro o0beKTa (mpoiecca);

3. onyctui 3 - 4 ommOku B 0pOpMIIEHUN HAOIIOICHUI U BHIBOJIOB.

Ouenka "1" cTaBuTCS, €CIM YUECHUK:

He Bnaneer ymeHnueM npoBoAUTH HAOIOICHUE.

YMK «Xumus. bazosbliii ypoBens. 11 kiace»

1. Xumus. bazoBeiit ypoBensb. 11 kinacc. Yuebnuk (aBrop O. C. 'abpuensin). 224 ¢.2. Metoauyeckoe
noco6ue. bazosblit yposens. 11 kiacc (aBropsr: O. C. I'abpuensn, C. A. Cnankos). 160 c.

3. Knaura nns yuurens. bazossii ypoBenb. 11 knace (aBropsi: O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos). 272 c.

4. Pabouas tetpanb. ba3zosrerit yposensb. 11 kiace. (aBropsr: O. C. IN'abpuensn, C. A. Cnaakos). 176 c.

5. KoHTponbHble U poBepouHbie paboThl. ba3oBelii yposens. 11 kiace (aBTopsl: O. C. 'abpuenss u ap.).
224 c.

6. OOmmas xuMus B TecTax, 3ajavax, ynpaxsaenusx. 11 knacc (aBropsl: O. C. I'abpuensn, 1. I'. Octpoymos,
A.T. Brenenckas). 304 c.

7. XuMudeckuii skcriepuMeHT B mkoue. 11 knace (aBtopsl: O. C. I'abpuensn, U. I'. Octpoymos). 208 c.
8. TeTpanp /uIs OLIEHKU KauecTBa 3HaHUM 1o xuMuu. ba3oBsrit yposens. 11 kiace (aBropsr: O. C.
["abpuensn, A. B. Kynmosa). 112 c.

9. Xumus. bazoBslii ypoBensb. 11 knacc. DnexkTpoHHas popMa yueOHHKA.

HNudpopmannoHHbIe CpeacTBa

HNuTepHeT-pecypchl Ha PYCCKOM sI3bIKE

1. http://www.alhimik.ru Ilpencrasiens! ciemyromiie pyOpUKH: COBEThl aOUTYPHUEHTY, YUUTEII0 XUMHH,
CIpaBOYHHK (O4YeHb OousblIasi MoJ0OpKa TaOJIUIl M CIPAaBOYHBIX MAaTEpHUajioB), Becenas XUMUS, HOBOCTH,
OJIUMITHAJIBI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPUUYECKUX CBEICHHI ).

2. http://www.hij.ru/ Kypran «Xumuss ¥ KU3Hb» TMOHITHO M 3aHUMATEIBHO pPacCKa3biBaeT 000 BCEM
UHTEPECHOM, YTO NMPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry—chemists.com/index.html DnekTpoHHBIH KypHaT «XUMHKH U XHMHUSI», B KOTOPBIX
IPEJCTAaBICHO MHOXECTBO OIBITOB IO XWMHUH, 3aHMMATEIbHOW MH(GOpMAIMM, IO3BOJIAIONIEH YBJIEUb
YUEHHKOB DKCIIEPUMEHTAIBHOM YacThio mpeamera.4. http://c-books.narod.ru BeceBo3morkHast mutepaTypa 1mo
XUMHUH.

5. http://www.drofa-ventana.ru M3BecTHOe u34aTENBLCTBO Yy4eOHOW suTeparypsl. HOBHHKM Hay4HO-
HOIYJISIPHBIX ¥ 3aHUMATENbHBIX KHUT 110 XUMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKONBHBIA TIOPTad CO CChUIKAMH Ha
o0pa3oBaTeNbHbIE CAUTHI IO XUMUH.



7. www.periodictable.ru COopHUK cTaTell 0 XUMHUYECKUX 3JIEeMEHTaX, HIUTFOCTPUPOBAHHBINA SKCIIEPHMEHTOM.

O0beKThI y4eOHBIX IKCKYPCHH

1. My3eu: MuUHEpaIOrHuecKue, KpaeBeueckue, Xya0xecTBeHHble, [lonurexuuueckuii.

2. JJaboparopuu: y4eOHBIX 3aBEJICHUI, arpoXUMIad0opaTopru, SKOJIOTUIECKHE, CAHAHIEMHUOIOT MYECKHE.

3. AnTexku.

4. IIpon3BOACTBEHHBIE OOBEKTHI: XMMUYECKHE 3aBOJIbI, BOJO-OYMCTHBIE COOPYKEHUSI U JIPYTHE MECTHBIE
IPOM3BOJICTBA.
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