XuMHUs — aHHOTAIUA K padoyum nporpammam (8-11 kiacc)

Pabouas nmporpamma yyeOHoro nmpenmMera «XuMus» i 8 KJ1accoB pa3paboTaHa B
COOTBETCTBUHU C:

=  OepepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanum» ¢ U3SMEHEHUSMHU U IOTIOJTTHEHUMH OT 6 mapTta 2019 r.

* qppuka3oM MuHucrepctBa oOpasoBaHuss W Hayku P® ot 17.12.2010 Nel897 «O6
yYTBEpKIACHUH  (efepalbHOr0  TOCYJAapCTBEHHOIO  00pa30BaTeIbHOIO  CTaHJapTa
OCHOBHOTO 00111er0 00pa3oBanus» (B pea. npukaza Munoopuayku Poccuum ot 31.12.2015
Ne 1577),

® OCHOBHOW 00pa3oBaTeIbHOM MPOTPAMMON OCHOBHOTO o0miero ooOpazoBanusi MKOVY
«¥Yrnaackass COL»

= PaGoueit mporpammsl npeaMeTHou nuHun yueoHukos . E. Pynsutuca, @. I
®enpamana. PI'OC. Xumus. 8-9 kaccel: mocodue st yuauTenei
0011e00pazoBaTeNbHBIX yupexaeHui, coct. ['apa H. H., M. «IIpocBemenuney, 2013;

Pabouas nporpamma oOecrnieueHa yueOHUKaMU, Y4€OHBIMHU [TOCOOUSIMU, BKIIFOUEHHBIMU B
dbenepanbHBIA  TEpeYeHb  Y4eOHMKOB, PpPEKOMEHIOBaHHBIX MmuHOOpHayku Poccum
HCII0JIb30BAHUIO B 00pa30oBaTeIbHOM IIpolecce B 001eoopa3zoBaTenbHbIX yupexaeHusx ([Ipukasz
Munnpocsemienus Poccun ot 28 nmexabpst 2018 1. Ne 345 «O denepansHoM mepedHe
Y4eOHHUKOB, PEKOMEHIyEMBIX K MCIOJB30BAHUIO MIPH PEATH3AIMN UMEIOIINX TOCYAapCTBEHHYIO
aKKpEeIUTAlHI0 00pa3oBaTeIbHBIX IPOTPAMM HAYaJbHOTO OOIIEro, OCHOBHOTO 0OIIero,
cpenHero o0miero oopa3oBaHus»).

Pabouas mporpamma obecrieueHa yueOHuKamMu, yaueOHbIMU nocoOusmu Y MK:

* Pymuruc I'. E., ®enpaman @. I'. Xumus. 8 knacc. ®I'OC.: yueOHUK A5
obmeoOpazoBaTenbHBIX yupexaenuii / Pymsuruc I'. E. - M.: [Ipocsemenne, 2016.

Hean peanms3anmu OCHOBHOW 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEro
00pa3zoBaHus M0 y4eOHOMY NMPEAMETY «XUMUS:

* OCBOCHHE BOXXHEHIINX 3HAHUN 00 OCHOBHBIX TIOHATHIX M 3aKOHAX XHMHUHU, XUMHUYECKOMN
CUMBOJIUKE;

* OBJIaJICHUE YMEHHSIMHU HaONIONaTh XWMHYECKHE SBJIICHUS, MPOBOAUTH XUMUYECKHI
AKCIIEPUMEHT, MPOU3BOANTH PACUEThl HA OCHOBE XUMHYECKUX (DOPMYJ BEIIECTB UM ypaBHEHHI
XUMUYECKUX PEAKIINIL;

* pa3BUTHE [T03HABATEJILHBIX NHTEPECOB U MHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEN B Ipoliecce
MIPOBEJCHUSI XUMMUYECKOTO JKCIEPUMEHTAa, CaMOCTOSTEIIbHOTO NPUOOpETEeHUS 3HAHUU B
COOTBETCTBUU C BO3HUKAIONIUMU KU3ZHCHHBIMU MTOTPEOHO CTAMH;

* BOCIIUTAHHWE OTHONICHHS K XMMHH KaK K OJHOMY U3 (PyHIaMEHTaIbHBIX KOMIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00I11e4YesI0BEUEeCKON KYJIbTYpbI;

* MpPUMEHEHUE TOJIYYEHHbIX 3HAHMM M YMEHMH s O0e30MacHOTO MCIOJIb30BAHUS
BELIECTB U MaTrepuajoB B OBbITY, CEIbCKOM XO3SHCTBE W Ha IMPOU3BOJICTBE, pEIICHUS
MPAKTUYECKUX 3a/7a4 B TIOBCEAHEBHOM JKW3HH, MPEAYNPEKIACHHS SBICHUN, HAHOCSIINX BPEI
3I0pPOBBIO YEJIOBEKA U OKpYXkKarouleil cpeze.

PabGouas mporpamma paccuutana Ha 70 4yacoB (2 uyaca B  HeHeNio)



IInanupyemble pe3yJibTaThl

JUYHOCIMHbLE:

1) BocnuTaHMe POCCUMCKOM TI'pa)KJaHCKONM HJIEHTUYHOCTU: MaTpUOTU3MA, JIIOOBU U
yBakeHuss K OTedyecTBY, UyBCTBa TOpJOCTH 3a CBOIO PonuHy, 32 POCCHICKYI0 XMMHYECKYIO
HayKy,

2) ¢dopmupoBaHHE LEIOCTHOTO MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOILECTBEHHOHN MPAaKTHKH, a TaKXXE COLMAIBLHOMY, KYIBTYpHOMY,
SI3BIKOBOMY U TyXOBHOMY MHOT000pa3Hio COBPEMEHHOTO MUPa;

3) dopMupoBaHUE OTBETCTBEHHOTO OTHONICHHS K YICHHIO, TOTOBHOCTH M CITIOCOOHOCTH K
CaMOPa3BUTHIO U caMOOOPa30BaHMIO HA OCHOBE MOTHBALIMU K OOYYEHHUIO M IMO3HAHUIO, BHIOOPY
npo@uibHOro 00pa3oBaHUs HA OCHOBE MH(OPMALMU O CYIIECTBYIOUIUX MPOQECcCUsX U JTUIHBIX
Npo(ecCUOHANbHBIX  MPEINOYTEeHUH,  OCO3HAHHOMY  IOCTPOCHHI0  WHJIUBUIYaIbHOU
00pa30BaTeIbHON TPACKTOPUH C YIETOM YCTOMUMBBIX TO3HABATEIbHBIX HHTEPECOB;

4)  ¢QopMmupoBaHME€ KOMMYHHMKAaTHBHOM  KOMIETEHTHOCTH B  00pa30BaTelIbHOM,
OOLIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIEOBATEIbCKOM, TBOPUYECKOM M JIpYyrux BHAAX
NeSITeNIbHOCTH;

5) dopmupoBaHHEe TOHWUMAaHUS IIEHHOCTH 3I0POBOTO M 0€30MacHOTO 00pas3a >KU3HU;
YCBOGHHME IMpaBWJI HMHAMBHUIYaJbHOTO U  KOJUIEKTMBHOIO ©O€30MacHOrO IIOBEJACHHUS B
Ype3BbIUYaHBIX CUTYALUAX, YIPOXKAIOIIMX KU3HHU U 3J0POBBIO JHOIEH;

6) dopMupoBaHue MO3HABaTENLHOM M WHG(OPMAMOHHON KYIbTYphl, B TOM YHUCIE
pa3BUTHE HAaBBIKOB CaAMOCTOSTEIbLHOM pabOThl ¢ Y4EOHBIMHU MOCOOUSAMU, KHUTAMHU, J10CTYITHBIMHU
MHCTPYMEHTaMH U TEXHUYECKUMU CPEICTBAMU UH()OPMAIIMOHHBIX TEXHOJIOTUH;

7) GopmHpoBaHME OCHOB 3KOJIOTUYECKOIO CO3HAHUS HA OCHOBE IMPHU3HAHUS LIEHHOCTU
KU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOI'O, OEPEKHOIO OTHOILIEHUS K
OKpYKaroIIEN Cpele;

8) pa3BuTHE FOTOBHOCTH K PEIICHUIO TBOPYECKUX 3aj[ad, YMEHMsI HAXOAUTH aJIeKBAaTHbIC
CrocoObl MO BEACHHUS M B3aUMOJCICTBUS C MapTHEpaMH BO Bpemsl yueOHOM M BHEyueOHOM
NEeSITEeIbHOCTH, CIIOCOOHOCTH OILIEHMBATh MPOOJIEMHbIE CHUTYyalldd M ONEpPAaTUBHO MPUHUMATh
OTBETCTBEHHBIC PELICHUS B pPAa3jMYHBIX MPOJYKTUBHBIX BHIAX JEeATEIbHOCTU (yueOHas
MTOMCKOBO-UCCIIEI0BATEIbCKAs, KIIYOHAs, IPOEKTHASL, KPYKKOBas U T. I1.).

Memanpeomemmnoie

1) oBnaseHNe HaBBIKAMH CaMOCTOATEIBHOIO IPUOOPETEHHSI HOBBIX 3HAHUM, OpraHu3auu
yueOHOM J1eATeNbHOCTH, IOUCKA CPEACTB €€ OCYLIECTBICHHUS;

2) yMeHUE IJIAHUPOBATh MMYTH J0CTHUKEHHUS 1ieJiell HA OCHOBE CaAMOCTOSATEIbHOIO aHaIM3a
YCIIOBUH U CPEICTB UX JOCTHKEHUS, BBIJIENATh albTEPHATUBHBIE CIIOCOOBI TOCTHXKEHUS 1IENIU U
BbIOMpaTh HambOosee A(PQPEKTUBHBIN CHNOCOO, OCYIIECTBIATH MO3HABATEIbHYIO pPEQUIEKCHI0 B
OTHOILIEHUHU ACUCTBUM O PEIICHUIO YUeOHBIX U MIO3HABATENIbHbBIX 3a/1a4;

3) yMeHue MOHMMAaTh MpoOJieMy, CTaBUTh BOMNPOCHI, BBIABUTATh TUIIOTE3Y, J/1aBaTh
OmpeAeNeHUs] MOHATHUSM, Kilaccu(UUUpoBaTh, CTPYKTYpHUpPOBaTb Marepuall, IPOBOAUTH
SKCIEPUMEHTBI, apryMEHTHpPOBaTh COOCTBEHHYIO MO3ULMIO, (OPMYIUPOBATH BBIBOJBI U
3aKJIOYCHHS;

4) yMeHHe COOTHOCUTH CBOM JAEUCTBUS C IUIAHUPYEMBIMH pPE3YJIbTaTaMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JESTENIbHOCTU B IPOLIECCE JOCTHXKEHUS Ppe3yabTara, ONPEAeNsTh CIOCOObI
NEeUCTBUM B paMKax MpPeUIOKEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueN;

5) ¢dopmupoBaHHE W Ppa3BUTHE KOMIIETEHTHOCTH B OOJACTH  HCIIOJIb30BAHUS
MHCTPYMEHTOB U TEXHUYECKHX CPEACTB HH(POPMALMOHHBIX TEXHOJOIMM (KOMIIBIOTEPOB H
MIPOrpaMMHOTO OOecrieueHus1) Kak HHCTPYMEHTaIbHOW OCHOBBI Pa3BUTHSI KOMMYHUKAaTHUBHBIX U
MI03HABATENIbHBIX YHUBEPCAIbHBIX YU€OHBIX IEHCTBHIA;

6) ymeHue cozaaBaTh, IPUMEHATh M IMPEOOpa30BbIBaTh 3HAKKM U CHUMBOJbBI, MOJAEIH U
CXEMBI Ul PEIIeHUs Y4eOHBIX U T03HABATENbHbIX 3a]1a4;



7) yMmeHue H3BIEKaTb MHPOPMAIMIO W3 PA3JIMYHBIX HCTOUYHUKOB (BKJIIOYas CpeEICTBa
MaccoBOW HMH(pOpMaIMM, KOMIAKT-JUCKM Y4eOHOro HaszHaueHus, pecypchl HHTepHeta),
cBOOOJIHO MOJIB30BAThCSI CIIPABOYHOM JIUTEPATYpPOil, B TOM YMCIIE U HA JIEKTPOHHBIX HOCUTENSAX,
coOnroaaTh HOpMbl UHPOPMALIMOHHON N30MPATENBHOCTH, ITUKH;

8) ymMeHue Ha MpaKTUKE I0JIb30BaThCSl OCHOBHBIMU JIOTUYECKUMU MPUEMAMHU, METOAAMHU
HaOJIONEHN s, MOJIETMPOBAHUSL, OOBSICHEHHUS], pELLIEHUs TPOOJIeM, IPOTHO3UPOBAHUS U JIP.;

9) yMeHue opraHu30BaTh CBOIO U3Hb B COOTBETCTBUU C MPEICTABICHUSIMH O 310POBOM
oOpa3e »KM3HHM, IpaBaX U OON3aHHOCTSIX TpaXKJAHUHA, LEHHOCTSIX ObITUS, KYIBTYpPhl U
COITMABLHOTO B3aMMOACHCTBUS;

10) yMmeHue BBINONHATH IO3HABATEIbHbIE M NPAKTUUYECKHE 3a/laHus, B TOM YHUCIE
IIPOEKTHBIE;

11) ymeHue CaMOCTOSITENIbBHO U apryMEHTUPOBAaHHO OLIEHHWBAaTh CBOM JIEHCTBUSA U
NEUCTBUSL OJHOKIJIACCHUKOB, COJIEP>KATeIbHO OOOCHOBBIBAasl MPAaBUIBHOCTh WM OHIMOOYHOCTH
pesynbrata M croco0a JAEeWCTBUS, a/leKBATHO OLEHUBAaThb OOBEKTHBHYIO TPYIHOCTh Kak Mepy
(aKTUYECKOrO MJIM IPEIojlaraéMoro pacxojia pecypcoB Ha pelIeHUE 3a/1aud, a TaKXKe CBOU
BO3MOKHOCTH B JIOCTH)KEHUU €U ONPEAETEHHON CI0XKHOCTH;

12) ymenue pabGotars B rpynne — 3QpQeKTUBHO COTpyAHHUYATh M B3aUMOJEHCTBOBATh HA
OCHOBE KOOpAMHALIMK Pa3IUYHbIX MO3ULUN MPHU BBIPAOOTKE OOIIEro perieHus: B COBMECTHOM
NESTebHOCTH; CIyllaTh HapTHEpa, QOpMYIUpOBaTh U apryMEHTHpPOBaTb CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3MIMI0 U KOOPAMHUPOBATH €€ C MO3ULMENH MapTHEPOB, B TOM
YlClie B CUTyallul CTOJKHOBEHHUS MHTEPECOB; MPOJYKTUBHO pa3peliaTh KOH(IMKTH Ha OCHOBE
yuéTa HMHTEpEeCcOB M MO3MIMHA BCEX €ro YYacTHHKOB, IMOUCKA U OLEHKU allbTepHATHUBHBIX
croco00B paspenieHus KOHQIMKTOB.

Ilpeomemmnvie

1) dopMupoBaHue nEpBOHAYAIbHBIX CHCTEMAaTHU3WPOBAHHBIX IMPEACTABICHUNH O
BEILIECTBAX, MX INPEBpPALICHUSIX M TMPAKTUYECKOM IMPUMEHEHUH; OBJAJCHHUE MOHITUHHBIM
anmnapaToM U CUMBOJIMYECKHUM SI3BIKOM XUMUU;

2) oco3HaHuE OOBEKTMBHOM 3HAYMMOCTHM OCHOB XHMHYECKON HayKHM Kak ooOjactu
COBPEMEHHOTO €CTECTBO3HAHMSI, XUMUYECKUX MPEBPAILEHUN HEOPraHMYECKUX U OPraHuYeCcKHX
BELIECTB KaK OCHOBbl MHOTHMX SIBICHHH JKMBOW UM HEXHUBOM MpHUPOIBI;, yrIiIyOlieHue
MPEJCTaBICHUNA O MaTepUaIbHOM €IMHCTBE MUPA;

3) oBilageHUE OCHOBAMHM XMMHMUYECKOW TPaMOTHOCTH: CHOCOOHOCTHIO aHAIM3UPOBATH U
00BEKTUBHO OLIEHHWBATh XKU3HEHHBIE CUTYallUU, CBSI3aHHBIE C XMMHEH, HaBbIKAMH O€30I11aCHOTO
oOpallleHHsl C BEUIECTBAMH, UCIIOJIb3YEMbIMU B MTOBCEIHEBHOM KU3HU; YMEHUEM aHAJIU3UPOBAThH
U TUIAHUPOBaTh SKOJOTMYECKH Oe30IacHO€ IIOBENCHHE B LENSIX cOepeKeHUs 310pOBbS U
OKPYKAIOLIEH CPEIIbI;

4) dopmupoBaHME YMEHUN YCTAHABIMBATH CBSI3U MEXIY pPEAIBHO HAOIIOIAEMbIMU
XUMHUYECKUMH SIBIICHUSMHU U MPOLIECCAMU, IPOUCXOAAUIMMHU B MUKPOMUDE,

OOBSICHATh MPUYMHBI MHOTO0Opa3us BELECTB, 3aBUCHUMOCTh UX CBOMCTB OT COCTaBa U
CTPOEHUS, a TAKXKE 3aBUCUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOUCTB;

5) npuoOpeTeHHe OIbITa HCIOJIb30BaHUS PA3IUYHBIX METOJO0B H3Y4YEHHs BEILECTB;
HaOJIONEHNUS 32 UX MPEBPAIICHUSAMHU MPU MPOBEICHUHN HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C UCIOJIb30BaHUEM J1a0OPATOPHOTO 0O0PYIOBAHUS U PUOOPOB;

6) yMeHHe OKa3blBaTh NEPBYIO MOMOILb IIPHU OTPABIICHUSX, OKOTaX U JPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U Ja0OPATOPHBIM 000PYIOBAHUEM;

7) oBnaaeHue npuémamu paboTel ¢ HMHPOpMAIME XMMHUYECKOTo COAepKaHHS,
MIpEJCTaBICHHON B pa3Hoi (opme (B Buae Tekcra, Gopmyn, rpadukoB, TaOINMYHBIX JAHHBIX,
cxeM, (otorpadwuii u ap.);

8) cozmanue OCHOBBI JUIsl (DOPMUPOBAHHSA HMHTEpPECa K PACIIUPEHUI0 U YIIYOJIEHHUIO
XMUMHUYECKUX 3HAHUW U BbIOOpA XUMHUU KaK MPOQUIBLHOTO MpeiMeTa MpH Mepexojie Ha CTYIEHb
cpenHero (moyiHOTO) OO0mIero oOpa3oBaHuWs, a B JajdbHEWIIEM M B KadecTBE cdephl cBOei



npodeCcCUOHATBHOMN IEeITEbHOCTH,

9) dopMupoBaHue TMPEACTABICHUN O 3HAYCHUH XUMHUYECKOM HAyKd B PEHICHUH
COBPEMCHHBIX 3KOJIOTHYCCKUX HpO6J'I€M, B TOM YHCIIC B MNPCAOTBpAlICHHHW TCXHOI'CHHBIX H
IKOJIOTHYECKUX KatacTpod.

OcHognble nonamus xumuu (Yypoeens AamoMHO-MONEKYIAAPHBIX RPEOCMa61eHUIL)

Buinycknuk nayuumcs:

e OIUCEHEIBAaTL CBOMCTBA TBép)II)IX, KUAKUX, F33006p33HBIX BEUICCTB, BbIACIAA HX
CYIICCTBEHHBIC MTPU3HAKY;

* XapaKTepH30BaTh BEIECTBA IO COCTaBY, CTPOCHUIO WM CBOMCTBaM, YCTaHABJIMBATH
IMPUYUHHO-CIICACTBECHHBIC CBA3U MCKAY JaHHBIMHA XapaKTCPHUCTUKAMU BEIICCTBA,

® PACKpPBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX OHSITHUH: aTroM, MOJICKYJIa, XUMHUYECKUU
ANIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTh, HCIIONB3Ysl 3HAKOBYIO CHCTEMY
XUMUH;

* u300paxkaTb COCTaB MPOCTEHUIIUX BEIIECTB C IOMOIIbIO XUMHUYECKUX (GOpMYylT U
CYIIHOCTb XUMHWYCCKUX peaKHI/Iﬁ C IOMOIIBKO XUMHUYCCKUX ypaBHeHHﬁ;

¢ BBIYHCIIATE OTHOCHUTCIIBHYIO MOJICKYIISIPDHYIO M MOJIAPHYKO MAcCChl BCHICCTB, d TAKXKC
MaCCOBYIO JIOJTF0 XHMUYECKOTO JIEMEHTa B COCTMHECHUSX;

¢ CpaBHHUBATb IIO COCTAaBY OKCH/bI, OCHOBAHHUA, KHUCJIOTBI, COJIH; KHaCCI/I(bI/IIII/IpOBaTB
OKCH/JIBI 1 OCHOBAHWSI [0 CBOMCTBAM, KUCJIOTHI U COJIH — IO COCTaBY;,

* ONKCHIBATh COCTaB, CBOMCTBA W 3HAYEHHE (B MPUPOAE M IMPAKTUYECKOW NEATEIbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIIOPOJIa M BOJIOPOAA;

¢ JlaBaTb CPABHUTCIIBHYIO XdpPAaKTCPUCTUKY XUMHUYCCKHUX DOJJICMCHTOB H BaXKHEHUIIINX
COC)II/IHCHI/IfI €CTECTBEHHLIX CEMEHUCTB HICJIOYHBIX MCTAJIJIOB U I'aJIOT'CHOB,

* [T0JIB30BATHCS JIA0OPATOPHBIM 000PYIOBaHHUEM M XUMUYECKOH TIOCY/IOIH;

® IPOBOJAUTH HECIOKHBIC XUMHUUCCKHUEC OIBITHI U Ha6J'II-OI[€HI/I$I 32 U3MEHECHUSIMU CBOMCTB
BEIIECTB B IIPOIECCE UX MPEBPAIICHUH;

* COOMTIONATh MpaBHJIa TEXHUKH OS301TaCHOCTH IPH IMPOBEICHUN HAOITIOCHUI U OTIBITOB;

® pas3jin4aTrb SKCIICPUMEHTAJILHO KUCJIOTBI U HIéJ'IO‘-II/I, MOJIb3YACh MHAUKATOPaAMMU,

* 0CO3HaBaTb HEOOXOJUMOCTb COOMIOACHUSI Mep Oe30IacHOCTH NpU OOpaleHUuH C
KHCJIOTaMH U IIEeJI0YaMH.

Boinycknuk nonyuum 603mMoicHOCH b HAYUUMbCA:

* IPaMOTHO 00paIIaThCs C BEIIeCTBAMHU B TIOBCETHEBHOM KU3HH;

* O0CO3HAaBaTh HEOOXOAMMOCTH COONIONEHHUS TPaBUJI DSKOJOTHYECKA 0€30macHOTo
MOBEJICHUS B OKPYXKAIOILEW TPUPOTHON CpELE;

¢* IIOHHUMATh CMBICII U HCO6XOI[I/IMOCTI) CO6.]'II-OI[€HI/I$I Hp@l[HHC&HHfI, npeajiiaracMbeix B
HHCTPYKIUAX IO UCIIOJIB30BaHUIO JICKAPCTB, CPCIACTB OBITOBOM XWUMHHU U ap,

¢® HCIIOJIB30BaTh HpI/IO6peTéHHI>I€ KIIFOYCBBIC KOMIICTCHTHOCTHU IIPHW BBIIIOJIHCHHUHU
MCCIIEIOBATEIBCKUX MPOEKTOB 10 M3YYCHHIO CBOWCTB, CIIOCOOOB TONTYYEHHUS W pPACIO3HABAHHUS
BEIIICCTB;

® pa3sBUBAaTb KOMMYHHKATUBHYIO KOMIICTCHTHOCTH, HCIIOJB3yd CPEACTBa YCTHOIO H
IINCBMCHHOTI' O O6IIICHI/I${, IIPOABJIATL TOTOBHOCTH K YBaXXCHHUIO HHOU TOYKHU 3p€HHUA IIPpU
00CYXICHUU PE3YJIBTaTOB BBITIOJTHEHHON PabOTHI;

* 0OBEKTHBHO OLCHHUBATH I/IH(l)OpMaIII/IIO 0 BCIICCTBAX MW XHUMHYCCKUX IMPOLECCAX,
KPUTUYECKHM OTHOCHUTHCS K TICEBJIOHAYYHOW WH(pOpMaNUM, HEJOOPOCOBECTHON peKiame,
KacaroIecsl UCTIOIB30BaHUS PA3INIHBIX BEIIECTB.

Ilepuoouueckuii 3aKon u nepuoduuecKas cucmema XUmMU4ecKux 371eMeHmoe

. H. Menoeneeea. Cmpoenue seugecmea

Buinycknuk nayuumcs:

* ximaccu(UIMpoBaTh XWMHYECKHE 3JIEMEHTHI Ha METaJUIbl, HEMETAJJIbl, DJIEMEHTHI,
OKCHJBI M THAPOKCUIBI KOTOPHIX aM(pOTEpHbI, 1 WHEPTHBIC SJIEMEHTHI (Ta3bl) JIsi OCO3HAHUSA
BKHOCTHU YIOPSAIOYCHHOCTH HAyIHBIX 3HAHU;



* pacKphIBaTh CMbICI Nepuoauyeckoro 3akona Jl. 1. Menneneena;

* OIHKCHIBATh U XapaKTepu3oBaTh TaOMUUHYIO (OPMY MEPUOIUYECKON CUCTEMBI
XUMHUYECKHUX IJIEMEHTOB;

* XapakTepu30BaThb COCTAB ATOMHBIX SIEp U pAaCIpelleieHHe 4YHciia SJIEKTPOHOB I10
AJIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX D3JE€MEHTOB MaJIbIX IEpUOJOB MNEPUOJNYECKON
CUCTEMBI, a TAK)KE KaJIus U KaJbLUs;

* pa3nuyaTh BUJbl XUMUYECKON CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HEMOJIIPHYIO U METaNINYECKYIO;

* U300pakaTh AEKTPOHHbIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBA3SIMU
Pa3HOro BUAA;

* BBISBIATH 3aBUCUMOCTb CBOWCTB BEILIECTBA OT CTPOCHUSI €ro KpUCTAJUIMYECKOU
peéTKY (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAIITNYECKON );

* XapakTepu30BaTh XMMHUUYECKHUE DJIEMEHThl U MX COEIUHEHMS] Ha OCHOBE IMOJIOKECHUS
3JIEMEHTOB B IEPUOIUYECKON CUCTEME U OCOOCHHOCTEHN CTPOEHUS UX aTOMOB;

* OIUCHIBATh OCHOBHBIE MpeAnocbulkd OTKpbITUA J[. Y. MenaeneeBbIM nepuoanYECcKoro
3aKOHAa W TEPHOAMYECKOM CHUCTEMbl XHUMHYECKUX 3JIEMEHTOB M MHOrooOpa3Hyi0 Hay4HYIO
JEATENPHOCTh YUYEHOTO;

* XapaKTepHU30BaTb HAYYHOE U MUPOBO33PEHUYECKOE 3HAYECHUE MEPHOANYECKOrO 3aKOHA U
IIEPUOINYECKON CUCTEMBI XUMHUYECKuX anemMeHToB 1. 1. Menneneesa;

* 0CO3HABaThb HAy4YHbIE OTKPBITHS KaK pe3yJabTaT JIUTENbHBIX HAOMIONEHUMN, OIBITOB,
Hay4YHOU IOJIEMUKH, IIPEOJIOJICHUS TPYAHOCTEN U COMHEHU .

BuinyckHUK nosyuum 603mMo0icHOCHIb HAYYUMbCA:

* OCO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUM JJIs NPAKTUYECKOW JeATeNbHOCTU
4eJI0BEKa;

* OIMCBIBATH U3yYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CHCTEMHOT'O aHAJIN3a;

* IPUMEHSTh 3HAHUSA O 3aKOHOMEPHOCTSX IEPUOJUYECKONM CHCTEMbl XMMHUYECKHX
AJIEMEHTOB /17151 OObSCHEHUS U NPEIBUACHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(GOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIIIyOJIE€HUs 3HAHUHU 00
HCTOPUU CTAHOBJIEHUSI XUMUYECKON HayKu, €€ OCHOBHBIX MOHATHUI, IEPUOINYECKOTO 3aKOHA KaK
OJIHOTO M3 Ba)KHEHIIMX 3aKOHOB IMPHUPOJBI, a TAKXKE€ O COBPEMEHHBIX IOCTHKEHHUSX HAayKu U
TEXHHUKH.

Pa0oyas nporpamma yyeOHoOro npeamera «XuMus» s 9 kjiaccos paspadoraHna B
COOTBETCTBHHU C :

=  @epnepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanum» ¢ U3SMEHEHUSIMHU U JOTIOJTHEHUMH OT 6 mapTta 2019 r.

* qppukazoM MuHucrepctBa oOpasoBaHuss W Hayku P® ot 17.12.2010 Nel897 «O6
YIBEp)KICHHH  (enepalbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTENBHOTO  CTaHIapTa
OCHOBHOTO 00111er0 00pasoBanus» (B pea. npukaza Munoopuayku Poccunm ot 31.12.2015
Ne 1577),

® OCHOBHOW 00pa3oBaTeIbHOM MPOTPaMMON OCHOBHOTO o0miero ooOpaszoBanuss MKOY
«Yrnaackas COL»

= PaGoueilt mporpammel npeaMeTHoOM tuHuM yueOHukos . E. Pynsutuca, @. I
®enpamana. PI'OC. Xumus. 8-9 knaccsl: nocodue it yuurenen
0011e00pazoBaTeNbHBIX yupexkaeHui, coct. ['apa H. H., M. «IIpocBemenuney, 2013;

Paboyas nmporpamma obecriedeHa ydueOHUKaMU, Y4€OHBIMH MTOCOOUSIMU, BKIIOYCHHBIMH B
dbenepanbHBId  TEpeYeHb  YYCOHMKOB, PEKOMEHIIOBaHHBIX MwuHoOpHayku Poccum Kk
HCII0JI30BAHUIO B 00pa30BaTeIbHOM IIpolecce B 001eoopa3zoBaTenbHbIX yupexaeHusx ([Ipukasz
Munnpocsemienus Poccun ot 28 nexabps 2018 1. Ne 345 «O denepanpbHoM mepedyHe



y‘-IC6HI/IKOB, PEKOMCHAYCEMBIX K MCIIOJIB30BAHHIO ITPH pCaln3aliii UMCIOMIUX IOCyAapCTBECHHYIO
aKKpEeIUTAlI0 00pa3oBaTEIbHBIX IPOTPAMM HAYaJbHOTO OOIIEro, OCHOBHOTO 0OIIero,
cpenHero o0miero 0opa3oBaHus»).

Pabouas mporpamma oOecnieueHa yueOHUKamMu, yueOHbIMH 1tocoOusimu Y MK:

* Pymuruc I'. E., ®enpaman @. I'. Xumus. 9 knace. ®I'OC.: yueOHUK A5
obmeoOpazoBaTenbHBIX yupexaenuii / Pymsuruc I'. E. - M.: [Ipocsemenne, 2016.

Hean peanmszanmu OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIEro
00pa3zoBaHus M0 yUeOHOMY NMPEAMETY «XUMUS:

* OCBOCHHE BOXXHEHIINX 3HAHUN 00 OCHOBHBIX TIOHATHIX M 3aKOHAX XHMHUHU, XUMUYECKOMN
CUMBOJIUKE;

* OBJIaJICHUE YMEHHSIMHU HAONIONATh XUMHYECKUE SIBICHHS, TPOBOJUTH XUMUYECKHI
AKCIIEPUMEHT, MPOU3BOANTH PACUEThl HA OCHOBE XUMHYECKUX (DOPMYJ BEIIECTB U ypaBHEHHI
XUMHUYECKUX PEAKIINN;

* pa3BUTHE MMO3HABATEIILHBIX MHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B IIpoliecce
MPOBEICHHUS XUMHUYECKOTO OSKCIIEPUMEHTa, CaMOCTOSTEIHPHOTO TIPHOOPETCHHS 3HAHUN B
COOTBETCTBUU C BO3HUKAIOIIUMU KU3ZHCHHBIMU MTOTPEOHO CTAMH;

* BOCIIUTAHHWE OTHOIICHHS K XHMHH KaK K OJHOMY M3 (pyHAaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSA U AIEMEHTY 00I1€YeIOBEUECKON KYIBTYPHI;

* NpPUMEHEHWE TMOJYYCHHBIX 3HAHUU W YMEHHH [UIsi 0€30IacHOTO MCIOJb30BaHMS
BEIIECTB M MaTepuajoB B OBITY, CEIILCKOM XO3SHCTBE ¥ Ha TMPOU3BOACTBE, PEIICHUS
MPAKTUYECKUX 3a/1a4 B TIOBCEIHEBHOM JKW3HH, NMPEAYNPEKJACHHUS SBICHUN, HAHOCSIINX BpEH
3I0pOBBIO YEJIOBEKA U OKpYXkKarouleil cpeze.

PabGouas mporpamma paccuutaHa Ha 68 uyacoB (2 dyaca B  HEJIEINIO)



IInanupyemble pe3yJibTaThl

JUYHOCIMHbLE:

1) BocnuTaHMe POCCUMCKOM TI'pa)KJaHCKONM HJIEHTUYHOCTU: MaTpUOTU3MA, JIIOOBU U
yBakeHuss K OTedyecTBY, UyBCTBa TOpJOCTH 3a CBOIO PonuHy, 32 POCCHICKYI0 XMMHYECKYIO
HayKy,

2) ¢dopmupoBaHHE LEIOCTHOTO MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOILECTBEHHOHN INPAaKTHKH, a TaKXE COLMAIBLHOMY, KYIbTYpHOMY,
SI3BIKOBOMY U TyXOBHOMY MHOT000pa3Hio COBPEMEHHOTO MUPa;

3) dopMupoBaHUE OTBETCTBEHHOTO OTHONICHHS K YICHHIO, TOTOBHOCTH M CITIOCOOHOCTH K
CaMOPAa3BUTHIO U caMOOOpa30BaHHUIO HA OCHOBE MOTHBAIMKM K OOYYEHHUIO U MO3HAHUIO, BBIOOPY
npo@uibHOro 00pa3oBaHUs HA OCHOBE MH(OPMALMU O CYIIECTBYIOUIUX MPOQECcCUsX U JTUIHBIX
Npo(ecCUOHANbHBIX  MPEANOYTEHUH,  OCO3HAaHHOMY  IOCTPOCHHI0  WHIUBUIYaJIbHOU
00pa30BaTeIbHON TPACKTOPUH C YIETOM YCTOMUMBBIX TO3HABATEIbHBIX HHTEPECOB;

4)  ¢QopMmupoBaHME KOMMYHMKAaTHBHOW  KOMIETEHTHOCTH B  00Opa30BaTelIbHOM,
OOLIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIEOBATEIbCKOM, TBOPYECKOM M JIPYTHX  BHAAX
NeSITeNIbHOCTH;

5) dopmupoBaHHEe TOHWUMAaHUS IIEHHOCTH 3I0POBOTO M 0€30MacHOTO 00pas3a >KU3HU;
YCBOEHHE IMpaBWJI HMHAMBHUAYaJbHOTO U  KOJUIEKTUBHOIO O€30MAaCHOrO IMOBEJIEHUS B
Ype3BbIUYaHBIX CUTYALUAX, YIPOXKAIOIIMX KU3HHU U 3J0POBBIO JHOIEH;

6) dopmupoBaHue MO3HaBaTENLHOM U HHODOPMAIMOHHON KYJIBTYphl, B TOM YHCIE
pa3BUTHE HAaBBIKOB CaAMOCTOSTEIbLHOM pabOThl ¢ Y4EOHBIMHU MOCOOUSAMU, KHUTAMHU, J10CTYITHBIMHU
MHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMHU UHPOPMAIIMOHHBIX TEXHOJIOTUH;

7) GopmHupoBaHME OCHOB 3KOJIOTMUECKOIO CO3HAHHS Ha OCHOBE IMPHU3HAHUS LIEHHOCTH
KU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOI'O, OEPEKHOIO OTHOILIEHUS K
OKpYKaroIIEN Cpele;

8) pa3BuTHE FOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3aJay, YMEHHs] HaXOJUTh a/IeKBATHBIE
CrocoObl MO BEACHHUS M B3aUMOJCICTBUS C MapTHEpaAMU BO BpeMsi y4eOHON M BHEyueOHOM
NEeSITEeIbHOCTH, CIIOCOOHOCTH OILIEHMBATh MPOOJIEMHbIE CHUTYyalldd M ONEpPAaTUBHO MPUHUMATh
OTBETCTBEHHBIC pEIIECHUS B pPAa3jMYHBIX MPOJYKTUBHBIX BUIAX JeATeNbHOCTH (yueOHas
MTOMCKOBO-UCCIIEI0BATEIbCKAs, KIIYOHAs, IPOEKTHASL, KPYKKOBas U T. I1.).

Memanpeomemmnoie

1) oBnaseHNe HaBBIKAMH CaMOCTOATEIBHOIO IPUOOPETEHHSI HOBBIX 3HAHUM, OpraHu3auu
yueOHOM J1eATeNbHOCTH, IOUCKA CPEACTB €€ OCYLIECTBICHHUS;

2) yMeHUE IJITAaHUPOBATh MYTH JAO0CTHKEHHUS 11eJiell HA OCHOBE CAMOCTOSTEIbHOIO aHaIN3a
YCIIOBUN U CPEICTB UX JOCTHKEHUS, BBIACNATH AIbTEPHATUBHBIE CIIOCOOBI JOCTUXKEHUS LIETU U
BbIOMpaTh HambOosee A(PQPEKTUBHBIN CHNOCOO, OCYIIECTBIATH MO3HABATEIbHYIO pPEQUIEKCHI0 B
OTHOILIEHUH JAEWCTBUM O PEIICHUIO YUeOHBIX U 03HABATENIbHBIX 3a/1a4;

3) yMeHue MOHMMAaTh MpoOJieMy, CTaBUTh BOMNPOCHI, BBIABUTATh TUIIOTE3Y, J/1aBaTh
OmpeAeNeHUs] MOHATHUSIM, Kilaccu(uuUpoBaTh, CTPYKTYpHUpPOBaTb Marepuall, IPOBOAUTH
SKCIEPUMEHTBI, apryMEHTHpPOBaTh COOCTBEHHYIO MO3ULMIO, (OPMYIUPOBATH BBIBOJBI U
3aKJIOYCHHS;

4) yMeHHe COOTHOCUTH CBOM JAEWUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMM, OCYIIECTBIIATh
KOHTPOJIb CBOEH JESATENbHOCTH B IPOLIECCE JOCTHXKEHUS pe3yilbrara, ONpEeAessTh CIOCOOBI
NEeUCTBUM B paMKax MpPeUIOKEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

5) ¢dopmupoBaHHE W Ppa3BUTHE KOMIIETEHTHOCTH B OOJACTH  HCIIOJIb30BAHUS
MHCTPYMEHTOB U TEXHUYECKHX CPEACTB HH(POPMALMOHHBIX TEXHOJOTHM (KOMIIBIOTEPOB H
MIPOrpaMMHOTO OOecrieueHus1) Kak HHCTPYMEHTaIbHOW OCHOBBI Pa3BUTHSI KOMMYHUKAaTHUBHBIX U
M03HABATENIbHBIX YHUBEPCAIbHBIX YU€OHBIX J€HCTBHIA;

6) ymeHue cozaaBaTb, IPUMEHATh M NPeoOpa3oBbIBaTh 3HAKU U CUMBOJIbI, MOJAEIU U
CXEMBI Ul PEIIeHUs Y4eOHBIX U T03HABATENbHbIX 3a]1a4;



7) yMmeHue H3BIEKaTb MHPOPMAIMIO W3 PA3JIMYHBIX HCTOUYHUKOB (BKJIIOYas CpeEICTBa
MaccoBOW HMH(pOpMAalMM, KOMIAKT-JIUCKHM Y4eOHOro HaszHaueHus, pecypcsl HHTepHera),
cBOOOJIHO MOJIB30BAThCSI CIIPABOYHOM JIUTEPATypOM, B TOM YKCJIE M HA IEKTPOHHBIX HOCUTENAX,
coOnroaaTh HOpMbl UHPOPMALIMOHHON N30MPATENBHOCTH, ITUKH;

8) ymMeHue Ha MpaKTUKE I0JIb30BaThCSl OCHOBHBIMU JIOTUYECKUMU MPUEMAMHU, METOAAMHU
HaOJIONEHU s, MOJIEIMPOBAHUSI, 0OBSICHEHUS, pellIeHNs [Tpo0JieM, MPOTHO3UPOBAHUS U JP.;

9) yMeHue opraHu30BaTh CBOIO U3Hb B COOTBETCTBUU C MPEICTABICHUSIMH O 310POBOM
oOpa3e »KM3HHM, IpaBaX U OON3aHHOCTSIX TpaXKJAHUHA, LEHHOCTSIX ObITUS, KYIBTYpPhl U
COITMATBLHOTO B3aMMOACHCTBUS;

10) yMmeHue BBINONHATH IO3HABATEIbHbIE M NPAKTUUYECKHE 3a/laHus, B TOM YHUCIE
IIPOEKTHBIE;

11) ymeHue CaMOCTOSITENIbBHO U apryMEHTUPOBAaHHO OLIEHHWBAaTh CBOM JIEHCTBUSA U
NEUCTBUSL OJHOKIJIACCHUKOB, COJIEP>KATeIbHO OOOCHOBBIBAasl MPAaBUIBHOCTh WM OHIMOOYHOCTH
pesynbrata M croco0a AeWCTBUS, aJeKBATHO OLEHUBAThb OOBEKTHUBHYIO TPYIHOCTh Kak Mepy
(aKTUYECKOrO MJIM IPEANoaraéMoro pacxojia pecypcoB Ha pEIIeHUE 3a/laud, a TaKKe CBOU
BO3MOKHOCTH B JIOCTH)KEHUU €U ONPEAETEHHON CI0XKHOCTH;

12) ymenue pabotars B rpynne — 3QpQeKTUBHO COTpyAHUYATh U B3aUMOJAEHCTBOBATh Ha
OCHOBE KOOpAMHALIMU PA3IUYHBIX MO3HMLUNA NMPH BbIPAOOTKE OOIIEro perieHus: B COBMECTHOMN
NESTebHOCTH; CIyllaTh HapTHEpa, QOpMYIUpOBaTh U apryMEHTHpPOBaTb CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIMI0 U KOOPAMHHUPOBATh €€ C MO3ULMEH MapTHEPOB, B TOM
YlClie B CUTyallul CTOJKHOBEHUS MHTEPECOB; NMPOAYKTUBHO pa3peliaTb KOH(IMKTHI HA OCHOBE
yuéTa HMHTEpEeCcOB M MO3MIMHA BCEX €ro YYacTHHKOB, IMOUCKA U OLEHKU allbTepHATHUBHBIX
croco00B paspenieHus KOHQIMKTOB.

Ilpeomemmnvie

MHnozooopaszue xumuueckux peaxyuil

Buinycknux nayuumes:

* 00BACHATH CYTh XUMHUYECKUX MPOLIECCOB;

* Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKLIU;

* yCTaHaBIMBaThb IPHUHAUICKHOCTh XMMHUYECKOM pEakUu K OINpenei€HHOMY THILY I10
OJIHOMY U3 KJ1acCU(PUKALIMOHHBIX TPU3HAKOB:

1) o uKciay ¥ cOCTaBy UCXOJHBIX BEILIECTB U MPOAYKTOB pEeaKIMH (PEaKUU COEIUHEHMS,
pa3NioKeHHsI, 3aMEIIeHHUs] 1 00MeHa); 2) 10 BBIJCICHUIO WJIM TIOTJIOMICHUIO TEIUIOTHI (peaKIuu
AK30TEPMUYECKUE U IHAOTEPMUYECKHUE); 3) MO0 M3MEHEHUIO CTENEeHEW OKHUCIIEHUS XUMUYECKUX
AJIEMEHTOB (OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu); 4) mo oOpaTUMOCTHU Ipolecca
(peaxiuu 0OpaTUMBbIE U HEOOpPATUMBIC);

* Ha3bIBaTh (PAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUUECKUX PEAKIIHII;

* Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS;

* COCTaBJATh YPABHEHHUS SJIEKTPOIUTUYECKOW JUCCOUMALMM KHUCIIOT, IIEIOYEH, COJIEH;
MIOJIHBIE M COKpAIIEHHbIE MOHHbIE ypaBHEHHUS peakuuid OOMEHa; ypaBHEHHUS OKHCIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUI;

* IPOrHO3UPOBATh MPOIYKTHl XUMUUYECKUX PEaKIHil 1o popMynam/Ha3BaHUSM HCXOJHBIX
BEIIECTB;

* OIIpENENIATh UCXO/IHbIE BEIECTBa MO (hopMynaM/Ha3BaHUSAM IPOAYKTOB pEaKIINH;

* COCTAaBIISITh YPaBHEHUS peaKkUii, COOTBETCTBYIOIIMUX MOCIIEA0BATENILHOCTH ((«IETTIOUKE))
MIPEeBPALEHUI HEOPraHUYECKUX BELIECTB Pa3IMUHBIX KIaCCOB;

* BBUIBJISITH B IPOLIECCE AKCIEPHUMEHTA IMPU3HAKU, CBUJAETEIbCTBYIOIIUE O MPOTEKAHUU
XUMHUYECKON PEeaKIuu;

*TOTOBUTH PACTBOPHI C ONPEACIEHHON MACCOBOM JJOJIEH PACTBOPEHHOIO BEIECTBA;

* ONpENENATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT M LIEIOYEH MO HM3MEHEHUIO
OKpPAaCKH MHJIMKAaTOPOB;

* NIPOBOJUTH Ka4YECTBEHHBIE PEAKLMHU, NOATBEPXKIAIONINE HAIUUME B BOJAHBIX pacTBOpax



BEUICCTB OTACJIbHBIX KATHOHOB 1 aHHMOHOB.

Buinycknux nonyuum 603moxicHoCms HAYYUMbBCA.!

* COCTABJISITh MOJIEKYJIIPHBIE M TTOJHBIE MOHHBIE YPABHEHHUS MO COKPAIEHHBIM HOHHBIM
YpPaBHEHUSIM;

* MPUBOJIUTH TPUMEPHI PpPEAKLMM, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H
MEX/IY OCHOBHBIMHU KJIACCAMH HEOPraHMYE€CKHUX BEIIECTB;

* TPOTHO3HMPOBATH pE3YJAbTAThl BO3JACHCTBUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEeaKIuu;

* MPOTHO3UPOBATH PE3YIBTAThl BO3JCUCTBHUSl PA3NMYHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS.

Mmnozooopa3zue eeuyecme

Buinycknux nayuumes:

* OIpeleNsITh MPUHAIIEHKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 H3YyYEHHBIX
KJIACCOB/TPYIII: METaJJIbl U HEMETAJLIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTbI, COJIH;

* COCTaBJIATh POPMYIIbI BEIIECTB 110 UX HA3BaHUSIM;

* OIIPENENATh BAJICHTHOCTD U CTENEHb OKUCIICHHS SIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (DOPMYIIbI HEOPIaHWYECKUX COEIMHEHUHN IO BAJEHTHOCTSM U CTENEHSIM
OKHCJICHUS 3JIEMEHTOB, a TaK)Ke 3apsjaM MOHOB, YKa3aHHBIM B TaOJUIE PACTBOPUMOCTHU KHUCIIOT,
OCHOBAHHU M COJICH;

* 0OBSACHATH 3aKOHOMEPHOCTH MU3MEHEHUSI (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BELIECTB (META/JIOB M HEMETAJIOB) M MX BBICIIMX OKCHJIOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3blBaTh OOIIME XMMHYECKHE CBOMCTBA, XapakTepHble JJsi TPYII OKCHAOB:
KHCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

* Ha3blBaTh OOIIME XMMHMYECKHE CBOMCTBA, XapakKTEpHbIE M KaXJ0ro M3 KJIaccoB
HEOPraHMYECKHUX BEIIECTB (KUCIIOT, OCHOBAHMM, CONEH);

* OpUBOJUTH MpPHUMEpPHl peakuui, MOATBEPKIAIOIIMX XUMHUYECKHUE CBOWCTBA
HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUMW U COJIEH;

* ONpEIENATh BEIIECTBO-OKUCINUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIMTEIbHO-
BOCCTAHOBUTEIBbHBIX PEAKIIUIX;

* COCTaBJATh JJCKTPOHHBIA OayiaHC (s M3YyYEHHBIX PEaKUMil) MO MpeaoKEeHHBIM
CXeMaM peaKItii;

* IPOBOJUTH JJAOOPATOPHBIE ONBITHI, HOATBEPKAAIOIINE XMMHUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEILIECTB;

* MPOBOJUTH JIAOOPATOPHBIE OMBITHI IO MMOJIYYEHHIO M COOMpPAHUIO TIa3000pa3HbIX
BEILIECTB: BOJOPOAA, KHUCIOPOJAA, VYIIEKUCIOrO0 Tras3a, aMMMaKa; COCTaBISATh YpPaBHEHUS
COOTBETCTBYIOIUX PEAKIUN.

Buinyckuux nonyuum 603MOMCHOCMb HAYHUMbBCA:

* IPOrHO3UPOBATH XMMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* [POTHO3UPOBATb CIOCOOHOCTh  BELIECTBA IMPOSBISTH OKUCIUTEIbHBIE WU
BOCCTAaHOBUTEJIBHBIE CBOWCTBA C YYETOM CTEHNEHEH OKHCIEHUS JJIEMEHTOB, BXOJSLIUX B €TI0
COCTaB;

* BBIBIAITH CYILIECTBOBAHWE I'€HETHUYECKOM CBSI3M MEXY BEIIECTBAMH B PSAY: IIPOCTOE
BEIIECTBO- OKCH/JI- KUCJIOTa/TUAPOKCU]L - COJIb;

* XapaKkTepHu30BaTh 0CcOObIE CBOMCTBA KOHIIEHTPHUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* IPUBOJWTH INPHUMEPHl YPABHEHUN pEaKIMil, JIEKAIMUX B OCHOBE ITPOMBIIUICHHBIX
CHOCOOOB MOJIy4YEHUsI aMMHUaKa, CEpHOM KUCIIOTHI, UyT'yHa U CTaJIH;

* ONUCHIBATh (U3NYECKHUE U XUMUYECKUE MPOLECCHI, SBISIOLUIMECS YaCThIO KPyroBOpOTa
BEIIECTBA B IIPUPO/IE;



¢ OpPraHU30BBIBATL M OCYHICCTBIIATH IHNPOCKTBI IO HCCICAOBAHUIO CBOMCTB BCHICCTB,
HMCIOIIMX BAXKHOC IMPAKTHYCCKOC 3HAYCHUC.

Pa0oyas nporpamma yyeOHoro npeamera «Xumusa» Aias 10 kiaacca paspadoraHa B
COOTBETCTBHHU C:

* ®denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O0 oOpazoBanumn B Poccuiickoii
denepanum» ¢ U3SMEHEHUSIMHU U JOTIOJTHEHUMH OT 6 mapTta 2019 r.

«  ®deznepalbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO OOLIETO
oOpa3zoBanus (yrBepxaAEH npukazoMm MunoopHayku Poccun Ne 413 ot 17 mast 2012 rona)
C U3MEHEHUSIMHU U JIOTIOJTHEHUSIMU OT 29 utons 2017 1.

» IIpuxazom Mununcrepctsa [Ipocsemenus Poccutickoit @enepanyu ot 07.11.2018 rona
«O0 yTBepK/IeHUHU NOPsAIKa MPOBEACHUS IOCYIapCTBEHHOM UTOTOBOM arrecTaluu 1o
00pa3zoBaTeabHBIM MPOTPaMMaM CPEIHETO 00IIero 00pa3oBaHUsm.

*  OcHoBHOI1 00pa30BaTeIbLHON MTPOTPaMMO¥ cpeaHero obmiero oopazoanusi MKOY
«Yrsaekas COLL»

* Ilporpammoii aiis oOmieoOpa3zoBarenbHbIX yupexaenuid mo xumun 10-11 xmaces, M.H.
AdanacweBa, - Mocksa «IIpocsemienuey», 2017 r.

PabGouass mporpamma oGecniedeHa ydeOHMKaMHU, y4€OHBIMU TIOCOOWSMH, BKIFOYCHHBIMH B

dbenepanbHBI  TIEpeUCHb yYECOHMKOB, PEKOMEHAOBAaHHBIX MmuHOOpHayku Poccum k

HCIOJIb30BAHMIO B 00pa3oBaTeIbHOM IIpoliecce B 0O0IIe00pa30BaTENbHBIX YUPEKIECHUAX

(ITlpuka3z Munnpocseuienust Poccun ot 28 pexabps 2018 r. Ne 345 «O denepanbHOM

nepeyHe y4eOHHUKOB, PEKOMEHJYEMbIX K HCIIOJIb30BAHUIO IPU pPEaU3alldd HMEIOIINX

rOCy/IlapCTBEHHYI0 aKKpeIUTalMI0 O00pa3oBaTeiIbHBIX MPOrpaMM HAvyajJbHOTO OOIIero,

OCHOBHOTO OOIIIET0, CPEAHETO OOIIEro 00pa3oBaHU):

* Pymuruc I'. E., ®enpaman @. I'. Xumus. 10 knacc. PI'OC.: yueOHuk s
obmeoOpazoBaTenbHBIX yupexkaenuii / Pymsuruc I'. E. - M.: [Ipocsemenne, 2017.

OCHOBHbIE LeJIH:

1. CucremMHOE€ M CO3HATEIbHOE YCBOEHHE OCHOBHOTO COJEP)KAHUSI KYpPCOB XHMHH,
CIIOCOOOB CaMOCTOSATEIBHOIO IMOJIydeHHUs, NepepaboTku, (PYHKIHMOHAIBHOTO M TBOPYECKOIO
MIPUMEHEHUS] 3HAaHUM, HeOOXOJUMBIX /111 HOHUMaHUsl HAyYHOW KapTUHBI MUpa.

2. PackppiTue pojii XMMHUHM B TO3HAHWUU MPUPOABI U €€ 3aKOHOB, B MAaTE€pPUAIbLHOM
o0ecrie4eHUH pa3BUTHUS IMBWIM3ALMM W TOBBIIIEHUH YPOBHS JKHU3HM OOLIECTBa, MOHUMAaHHE
HEOOXOJIMMOCTH IIKOJIBHOIO XHUMHYECKOro 00pa3oBaHUsl Kak 3JieMeHTa O0Ied KylbTypbl U
OCHOBBI JKH3HEOOECTIeUeHUS YEJIOBEKA B YCIOBUSIX YXY/IICHUS COCTOSIHUS OKPYKatoIIe cpeibl.

3. PackpeiTue yHUBEPCAJILHOCTH M JIOTMKH E€CTECTBEHHOHAYYHBIX 3aKOHOB U TEOPHii,
mpouecca MO3HAHMUSI MPHUPOAbI M €ro BO3BBIIIAIOLIETO CMbICIA, TECHOW CBS3U TEOPUH U
MIPaKTUKU, HAYKU U ITPOU3BO/JICTBA.

4. Pa3BuTue MHTEpeca M BHYTPEHHEH MOTHBAIMM YYaIIMXCA K HM3YyYCHHIO XUMHH, K
XMUMHUYECKOMY ITO3HAHUIO OKPYXKAIOIIEro HaC MUpa BEILECTB.

5. OsnageHue METOJOJIOTHEH XHUMHUYECKOTO IO3HAHMSI M HUCCIEIOBAaHHUS BELIECTB,
YMEHHUSIMHU XapaKTepU30BaTh U MPAaBUIBHO HCIIOJIb30BATh BEUIECTBA, MAaTEpPUalIbl U XUMUYECKUE
peakuuu, OOBSACHATH, NPOTHO3UPOBATH M MOJIEIIMPOBATh XUMUYECKHE SBJICHHS, peulaTh
KOHKpETHBIE TPOOJIEMBI.

6. BpipaboTka yMeHMI M HaBBIKOB PELICHHMS] XMMUYECKHX 3a/ay PA3JIMYHBIX THUIIOB,
BBINIOJIHEHUSI  J1a0OpAaTOPHBIX ONBITOB M  NPOBEIEHUS IMPOCTBIX SKCHEPUMEHTATIbHBIX
UCCIIEIOBAaHU M, MHTEPIPETALUU XUMUYECKUX (POPMYII U YPAaBHEHUHN U ONEPUPOBAHUS UMHU.



7. BHeceHue 3HAUMMOro BKJaza B (OPMUPOBAHUE LEJIOCTHOM KapTUHBI IPUPOJIBI,
Hay4YHOTO MUPOBO33PEHUS, CACTEMHOTO XUMUYECKOTO MBIILIEHUS, GOPMUPOBAHKE HA UX OCHOBE
I'YMaHUCTUYECKHUX [IEHHOCTHBIX OPUEHTUPOB U BHIOOPA )KU3HEHHON MO3UIIUH.

8. OOecrieueHue BKIJIaJa y4eOHOTO TMpeAMETa XMMUM B JKOJOTMYECKOE 00pa3oBaHUE U
BOCIIUTAHHE XUMHUUYECKOU, IKOJIOTUIECKON U OOIIEH KyJIbTYPhl YIaIIHXCSI.

9. Hcnonws3oBaHME BO3MOXHOCTEM XUMHM KakK CpEICTBAa COLHMAIM3ALMM U
MHUBUAYAIBHOIO Pa3BUTHUS JIUYHOCTH.

10. PasBurHe cTpeMieHus ydamuxcsi K IPOJOJDKEHUIO €CTECTBEHHOHAYYHOTO
o0pa30BaHus U aJalTallMy K MEHSIOIIUMCS YCIOBHUSAM KM3HH B OKPYXKAIOLIEM MUPE.

Pabouas mporpamma paccuutana Ha 35 yacoB (1 yac B Hezeno)

Inanupyemble pe3yJibTaThI

JlesitenbHOCTH 0Opa30BaTeNbHOM OpraHu3aluu 001ero o0pa3oBanus B 00y4eHUU XUMUHU
B CPEJHE IIKOJIE IOJDKHA OBITh HAIPaBJIeHa Ha OCTIDKEHUE 00YyJaIOMIMMHUCS

JUYHOCHHBIX PE3YTbMam o6, OTPAKAIOIINX:

1) chopMUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOHIO
pa3BUTHUsSI HAyKHM W OOIIECTBEHHOM INPAKTUKH, OCHOBAaHHOIO HA JUANOre KylIbTyp, a TaKxke
pa3nu4YHBIX (OpPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO0 MECTa B TOJHKYIETYPHOM
MUDE;

2) chopMUPOBAHHOCTH OCHOB CaMOPAa3BUTHUS W CAMOBOCIIUTAHHS B COOTBETCTBUH C
0OIIEYEeTIOBEUECKUMH IICHHOCTSAMH W HJICAJaMH T'PaXIAHCKOTO OOIIecTBa; TOTOBHOCTH H
CIIOCOOHOCTH K CAMOCTOSITEIIbHON, TBOPUYECKOI M OTBETCTBEHHOM NEATEIbHOCTH,

3) TONEepaHTHOE CO3HAHHE U IIOBEJCHHE B MOJUKYIHTYPHOM MHpPE, TOTOBHOCTh H
CcIocoOHOCTb BECTH Auanor ¢ ApyruMu JroabMu, IO0CTUTaTh B HEM B3aMOIIOHUMAaHUs1, HAXOAUTh
O6IIII/IC OCJIU U COTPYAHHUYATDh JJI UX JOCTUKCHUA,

4) HaBBIKM COTPYAHUYECTBA CO CBEPCTHHUKAMHU, AETBMU MIIAJIIIETO BO3PACTa, B3POCIBIMU
B o00Opa3oBareiabHOM, OOIIECTBEHHO TOJE3HOH, Y4eOHO-MCCIIE0BA-TEIbCKONW, MPOCKTHOW H
APYrux Buaax ACATCIbHOCTH,

5) TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCJE CamMOOOpa3oBaHHUIO, Ha
MPOTSDKEHUH BCEH KU3HM, CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICITHON MPO(heCCUOHATBHON M 00IIECTBEHHON e TENHHOCTH;

6) ScTeTUYECKOE OTHOLIEHUE K MUY, BKJIIOUAst SCTETUKY ObITa, HAYYHOT'O ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUIA,

7) TpUHATHE U peaTU3alMI0 IIEHHOCTEH 370pOBOTO W 0€30macHOro oOpasza KHU3HH,
HOTpC6HOCTI/I B (1)I/ISI/I‘~IGCKOM CaMOCOBCPIHICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-O3HOpOBI/ITCJ'H)HOI71
ACATCIIBHOCTBIO, HCIPHUATUC BPCIAHBIX IIPUBBIYCK: KypC€Hus, yHOTp€6J'I€HI/I$I AJIKOI'0JI,
HapKOTHKOB;

8) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (QHU3UYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK U JAPYIHX JIFOEH, YMEHHE OKa3bIBaTh MEPBYIO
HOMOIIIb;

9) oco3HaHHBIM BEIOODP OymyIieit mpodeccuu U BO3MOKHOCTEH peaau3aniui COOCTBEHHBIX
IUTAHOB; OTHOIIEHHWE K TMPO(EecCHOHATBHON MAEATENBHOCTH KaK BO3MOXXKHOCTH YYacTHS B
PECIICHNUH JINYHBIX, O6III€CTB€HHI)IX, TOCYyIapCTBCHHBIX, O6HICHaI_[I/IOHaJ'H)HBIX HpO6J'I€M;

10) chopMHPOBAaHHOCTH IKOJIOTHYECKOTO MBIILJICHHUS, TTOHUMAHUS BIUSHUS COIMAIBHO-
HSKOHOMHYECKHX MPOIECCOB HAa COCTOSHUE MPUPOJHONW M COIMUAIBLHOW CpeIbl; MpUoOpeTeHue
OTIBITA KOJIOTO-HAMPABICHHON JEATEIHHOCTH.

Memanpeomemnuvle pe3yibmamosl 0C80€HUS OCHOBHOU 00pA308amMeNbHOlU NPOSPAMMbL
ompasicarom:

1) ymeHue camMOCTOSITEIbHO OMNPENCNIATh LETH NEATEIPHOCTH W COCTaBIATH ITUIAHBI
NEATENbHOCTH; CaMOCTOSITETIbHO  OCYIIECTBISATh, KOHTPOJMPOBATh W KOPPEKTHPOBAThH
ACATCIIBHOCTDL; UCIIOJB30BaTh BCC BO3MOKHBIC PECYPCHI I JOCTHMIKCHUSA IMOCTABJICHHBIX IICJ'ICﬁ



U pealin3alliy [JIaHOB JeSITeNIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETUU B Pa3IMUHBIX CUTYALUSX;

2) yMeHHE NpPOAYKTHMBHO OOLIAThCS U B3aUMOJAEHCTBOBATb B IIPOLECCE COBMECTHOM
NeSITeIbHOCTH, YUUTHIBATh MO3UIIUU JPYTUX YYACTHUKOB AESITEIBbHOCTH, 3 ()EKTUBHO pa3pelarhb
KOH(JIUKTBI;

3) BiajeHHE HaBbIKAMU I103HABATENBbHOM, Y4eOHO-HCCIEIOBAaTENbCKOM U IPOEKTHOM
NESTeIbHOCTH, HaBbIKAMM  paspelleHus MnpolieM; CIoCcoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUs MPaKTUUYECKUX 3a/1a4, MPUMEHEHHUIO pa3Iu4HbIX
METOJIOB ITO3HAHUS;

4) TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATENbHONW HH(POPMALIMOHHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH, BKJIIOYash YyMEHUE OPUEHTUPOBATHCA B PA3IMUYHBIX HMCTOYHHUKAX HHPOpMAaIUH,
KPUTHYECKH OLIEHWBAaTh M WHTEPIPETUPOBaTh HHEOOPMALUIO, MOJYyYaeMYI0 H3 pa3IMYHbIX
HCTOYHHKOB;

5) yMeHue WHCIOJb30BaTh CpEACTBa HMHQPOPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
texnosoruit (nanee — MKT) B perieHHH KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alHOHHBIX
3aMa4 ¢ coOmromeHueM TpeOOBaHWUM OSPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI,
pecypcocOepexeHusi, TPABOBBIX U ATHIECKUX HOPM, HOPM MH(POPMAITMOHHON O€3011aCHOCTH;

6) Bia/JieHUE S3bIKOBBIMU CPEACTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO M3JaraTb CBOIO
TOUKY 3PEHHUS, UCIIOJIb30BaTh aIeKBaTHbIE S3bIKOBBIE CPE/ICTBA;

7) BiajeHue HaBbIKAMHU II03HABATEIbHONW pPEQIIEKCUU KaK OCO3HAHUS COBEpIIAeMbIX
NEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, X PE3YJABTATOB U OCHOBAHMM, 'PAHUL] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX TIO3HABATEIbHBIX 33/1a4 U CPEJCTB UX JOCTHIKEHUS.

B obracmu npedmemmwvix pezynemamos obOpazoeamenvHas opaHuzayus oobuie2o
0bpazosanus peanuzyem cieoyroujue 3a0a4u Ha OA3080M YPOBHe.

1) chopMUpPOBAaHHOCTH TPEACTABICHHH O MECT€ XHMHUM B COBPEMEHHOW HaydHOU
KapTUHE MHpa; MOHUMAHUE POJIM XUMUU B (OPMUPOBAHMU Kpyro3opa M (PyHKIHMOHAJIBLHOM
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs MPAaKTUYECKUX 3a/1a4;

2) BlazeHuEe OCHOBOINOJAraloUIMMH XUMUYECKUMH MOHATUSMHU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUUECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

3) BiajeHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHUS, HMCIOJIb3YeMbIMU B XHMHH,
TaKUMHM Kak HaOJlofIeHHWe, OINMCaHuWe, W3MEpEHHUe, OSKCIEPUMEHT, yMeHue oOpaldaTbiBaTh,
OOBSICHATH pe3y/IbTaThl MPOBEIEHHBIX OINBITOB U JI€JaTh BHIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
MPUMEHSTh METOJIbI MO3HAHUS IIPU PELLIEHUH MPAKTUYECKUX 3a/1a4;

4) chopMUPOBAaHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHbIE OLEHKU U MPOBOJUTH PAaCUEThI
10 XUMUYECKUM (HOpMYIIaM U ypaBHEHUSIM;

5) BhajeHUE MpaBUIaMH TEXHUKU O€30MacHOCTH MpPH HCHOJIb30BAHUM XUMHUYECKHX
BEIIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOW TO3UIMM 10 OTHONICHWIO K XUMHYECKOU
uH(popMalny, MOTy4aeMOM U3 Pa3HbIX HICTOUHUKOB.

B pe3ynomame uszyuenusn yueonozo npeomema «Xumusa» HA YpoeHe CPEOHE20 00uye2o
o0pazoeanusn Ha 6a3060M ypoeHe 6bINYCKHUK HAYYUMCA:

* packpblBaThb Ha MpUMEpax poJib XUMHUU B (POPMHUPOBAHMH COBPEMEHHON HaydHOMH
KapTUHbBI MUPA U B IPAKTUYECKOU EATEIILHOCTHU YEI0BEKA;

* JIEMOHCTpPHUpPOBAaTh Ha MpUMEpPax B3aUMOCBS3b MEXIy XUMHEH U JApyruMu
€CTECTBEHHBIMU HAayKaMU;

* packpblBaTb Ha IMpHUMEpPax IOJOXKEHHUS TEOPHUH XHMHUYECKOTro cTpoeHus A. M.
bytneposa;

* OOBSCHATH MPUYMHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUN 00 UX
COCTaBe U CTPOCHUU;

* IPUMEHSATH IpaBHJIa CUCTEMATUYECKON MEXIyHapOAHON HOMEHKJIATyphl KaK Cpe/icTBa
pa3nuyeHus U UACHTU(DUKALIMY BELIECTB 10 UX COCTaBY U CTPOECHHUIO;

* COCTaBJIATh MOJIEKYJSIPHbIE U CTPYKTYpHblE (DOPMYJIbl OPraHUYECKUX BEIIECTB Kak
HOocuTelned HMHQOpMAllMM O CTPOEHUHM BELIECTBA, €ro CBONCTBAX M NPHUHAUIEKHOCTH K



ONPEACIEHHOMY KJIACCY COEAMHEHHUI;

* XapaKTepu30BaTh OPraHMYECKHE BELIECTBA IO COCTaBY, CTPOEHUIO M CBOMCTBaM,
yCTaHaBJIMBaTh IPUYUHHO-CIIEICTBEHHbIE CBSI3U MEX/1y JaHHBIMU XapaKTepPUCTUKAMHU BEILIECTBA;

* [IPUBOJUTH NMPUMEPHI XUMUYECKUX PEAKIINI, PacKpHIBAIOLIUX XapaKTEpHbIE CBOWMCTBA
TUMWYHBIX TPEACTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LEIbI0 UX HACHTU(GHUKAUU U
00BsICHEHHS 00JIaCTH PUMEHEHMUS;

* IIPOrHO3UPOBATH BO3MOXKHOCTh ITPOTEKAHUSI XUMHUUECKUX pEaKlUii Ha OCHOBE 3HAHUN O
TUIAX XMMUYECKOHN CBS3M B MOJIEKYJIaX PEareéHTOB U UX PEaKMOHHOW CIIOCOOHOCTH;

* UCIOJIb30BaTh 3HAHUS O COCTaBEe, CTPOCHUU M XUMHUYECKHUX CBOMCTBAaX BEIIECTB I UX
0€30MacHOr0 MPUMEHEHHS B IPAKTUYECKON JeSITEIbHOCTH;

* IPUBOJIUTH IPUMEPHI MPAKTUUECKOTO UCIOIb30BaHMSI IIPOIYKTOB NEPEpadOTKU HEPTH U
IIPUPOJIHOTO T'a3a, BBICOKOMOJIEKYISIPHBIX COCTUHEHHH (TOIMATUIIEHa, CHHTETUYECKOTO KayuyKa,
alleTaTHOTO BOJIOKHA);

* [IPOBOJMTDH OTBITHI IO PACHO3HABAHUIO OPraHUYECKUX BELECTB (INMLEPUHA, YKCYCHOM
KHCJIOTBI, HEMPEJENIbHBIX KUPOB, IIIIOKO3bI, KpaxMaia, OeJIKOB) B COCTaBE MUILEBBIX MPOITYKTOB
1 KOCMETHYECKUX CPEJICTB;

* BJIQ/IETh IIpaBWIaMU U MpuémMamu 0e30macHOM paboThl ¢ XUMUYECKUMHU BEUIECTBAMU U
1a060paTopHBIM 000PYIOBaHHUEM;

* IPOBOJUTH pPacu€Thl Ha HAXOXKJEHUE MOJEKYISIpHON (opMyibl yrieBoAopoaa IO
MPOAYKTaM CTOpaHHs M IO €ro OTHOCUTEIbHOM IUIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB,
BXOJSIILIMX B €0 COCTaB;

* BJIQJIETh MpaBUJIaMU O€30MaCHOr0 OOpaleHUs C €IKUMHU, TOPIOYMMHU M TOKCUYHBIMU
BEIECTBAMU, CPEICTBaMU OBITOBON XUMMHH;

* OCYIIECTBIATh NMOUCK XUMHUYECKOM HMH(OpPMaLUU [0 HA3BAHUSAM, HUICHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hopMysiam BEIIECTB;

* KpUTUYECKH OLEHUBaTb M MHTEPIPETUPOBATH XHUMHUYECKYI0 HH(OpPMAIUIO,
COJIEPIKaIIYIOCSl B COOOIIEHUAX CPEICTB MacCOBOM nHpopmanuu, pecypcax MHTepHera, HaydHO-
MOMYJISPHBIX CTaThsIX C TOUYKHU 3PEHUSI €CTECTBEHHO-HAYYHONU KOPPEKTHOCTH B LIEJISAX BBISBICHUS
OLIMOOYHBIX CYXACHUN U (HOPMUPOBAHUSI COOCTBEHHOM MO3UIINY;

* [PEICTAaBISATh MYTH PELIEHUs MI00aIbHBIX MPOOJIEM, CTOSILIUX MEPE]] YEIOBEYECTBOM
(PKOJIOTUYECKUX, SHEPTETUUECKUX, ChIPhEBbIX), U POJIb XUMUHU B PELLIEHUH 3TUX MPOOIIEM.

Buvinycknuk na 6a3o6om ypoene noayuum 03MOHCHOCHb HAYYUMbCA:

* WUTIOCTPUPOBATh HA MPUMEpPAX CTAHOBJIECHHUE W ABOJIIOLUIO OPTaHUYECKOM XMMHUHU KakK
HAyK{ Ha Pa3jIMYHbIX HCTOPUYECKUX dTaax €€ pa3BUTHS;

* HCIOJB30BaTh METOJIbI HAYYHOTO TO3HAHUA TPHU BBIMOJIHEHUU TPOEKTOB U y4eOHO-
MCCIIENOBATEIbCKUX 3a7ad 0 HM3YyYEHHIO CBOMCTB, CHOCOOOB TOJYYEHHUS U PaClO3HABAHHS
OPraHM4YeCKUX BEUIECTB;

* YCTAHABJIMBATh TN€HETHYECKYIO CBS3b MEXKIY KJIACCAMH OPraHMYECKUX BEUIECTB A
000CHOBaHMSI TPHUHIIMIUATBLHON BO3MOXXHOCTH TOJYYCHHS OPTaHMYECKUX COCIUHECHHI
3aJaHHOTO COCTaBa U CTPOCHMUS;

* YCTAHABIIUBATh B3aMMOCBSI3H MEXKy (aKTaMH M TCOPUEH, TPUINHON U CIIEACTBUEM TIPH
aHanu3e TPOOJIEeMHBIX CHUTyalluii ¥ OOOCHOBAaHWM TPUHUMACMBIX pEIIEHWHA Ha OCHOBE
XAMHYECKUX 3HAHUM.

Pa0oyas nporpamma yyeOHoro npeamera «Xumus» Aias 11 kiaacca paspadorana B
COOTBETCTBHHU C:
e ®denepanbHbIM 3aKkOHOM OT 29.12.2012 Ne 273-®3 «O0 oOpazoBanumn B Poccuiickoii
denepanum» ¢ U3SMEHEHUSMHU U JIOTIOJTHEHUMH OT 6 mapta 2019 r.
o ®denepanbHbIM KOMIIOHEHTOM TOCYIAapCTBEHHOIO 00pa3oBaTeNIbHOTO CTaHIapTa

cpenHero oOmiero o0pa3oBaHHs, YTBEPKIACHHOTO NpHKa3oM MHUHHUCTEPCTBA
O6pazoBanust PO Ne 1089 ot 05.03.2004 .



e (OcHOBHOUWl 00pa3oBaTEIBHOM MPOrPaAMMON CpemHEro OoO0Iero o00pa3oBaHUA
MKOYVY «VYrnsackas COL».
* IIporpammoii 06mieo0pa3zoBaTenbHbIX yupexaeHui mo xumun 10-11 kmaccsl,
M.H. A¢danacbena, - Mocksa: «IIpocBemienue», 2017 r.
Pabouass mporpamma obecrieueHa ydeOHUKaMHU, Y4EOHBIMU MOCOOUSMHU, BKIIOYEHHBIMU B
denepanbHbIl  NepeuyeHb Y4€OHMKOB, pEKOMEHIO0BaHHBIX MuHoOpHayku Poccun k
HCII0JIb30BAHMIO B 00pa3oBaTeIbHOM IIpoliecce B 0O0IIe00pa3oBaTENbHBIX YUPEKICHUAX
(ITpuka3z Munnpocseuienust Poccun ot 28 pexabps 2018 1. Ne 345 «O ¢enepanbHOoM
nepeyHe y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAaHUIO TIPH peaTu3alliil HUMEIOIINX
rOCYJapCTBEHHYIO aKKPEIHWTAIMI0 00pa3oBaTEeNbHBIX IPOTPaMM HA4YaJdbHOTO O0O0IIero,
OCHOBHOTO OOIIIETr0, CPEAHETO OOIIEro 00pa3oBaHUM):

* Pymuruc I'. E., ®enpaman @. I'. Xumus. 11 kiace.: yaeOHUK a5
obmeoOpazoBaTenbHBIX yupexaenuii / Pymsuruc I'. E. - M.: [Ipocsemenne, 2017.

IeasiMu U3ydeHNs XUMUH B CPETHEN IIKOJIE SIBJISIFOTCS:

* ¢opMHUpOBaHHE YMEHHUS BHUAECTb M IOHMMATh LIEHHOCTh OOpa3oBaHHs, 3HAYMMOCTH
XMMHMYECKOTO 3HaHMsI JJIs KaXIOro YelIOBEKa HE3aBUCUMO OT €ro mnpodeccuoHanibHOM
NEeSITeIbHOCTH; YMEHUE pa3ianydarh (akThl U OLIEHKU, CPAaBHUBATh OLIEHOYHBIE BBIBObI, BUJETh
UX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBSI3b KPUTEPHUEB C OINPEAEICHHOW CHCTEMOU II€HHOCTEH,
(dbopmynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MMO3ULINIO;

* popmMupoBaHUE LEIOCTHOIO MPEACTABICHUS O MUPE, MIPEACTABICHUS O POJIM XUMUU B
CO3JJaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, YMEHHSI OOBACHATH OOBEKTHI U
MIPOLIECChl  OKpY)Kaolleld  JIeHCTBUTENBHOCTH  (MPUPOJHON, COLMANBHOHM, KyJIbTYpPHOM,
TEXHUYECKOM CpeJibl), UCTIOIb3YS ISl 3TOTO XUMUYECKUE 3HAHUS;

* mpuoOpeTeHue OmnbITa Pa3sHOOOpa3HON  JESITENbHOCTH, OIbITa TO3HaHUS U
CaMOIIO3HAHUS, KIIFOUEBbIX HaBBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH), UMEIOIINX YHUBEPCAIbHOE
3HAYEHHUE JUIsl Pa3jIMYHbIX BUAOB JAESITEIbHOCTH — HABBIKOB pEIIEHUS MpoOieM, MPHUHITUS
pelIeHUH, MoUCcKa, aHalu3a U 00paboTKu MH(GOPMaMU, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB
U3MEpEeHUuH, COTpyIHUYECTBa, 0€3011aCHOT0 0OpaIleHUs C BELIECTBAMU B IIOBCETHEBHON KU3HU.

* OCBOCHHME 3HAHUI O XMMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHOHAYYHON KapTHHBI MUDA,
BKHEHIINX XUMUYECKUX MOHATHUIH, 3aKOHAX U TEOPUSX;

* OBJAJEHUE YMEHUSMU [PUMEHITH I[OJIyU€HHbIE 3HAHMS Uil OObBSICHEHHUS
pa3zHoOOpa3HbIX XUMUYECKUX SIBIIEHUN M CBOMCTB BEIIECTB, OLICHKH POJIM XUMHUU B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHH U MOJy4EHUH HOBBIX MaTEPUAJIOB;

* pa3BUTHE MM0O3HABATEIbHBIX UHTEPECOB U UHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN B Ipoliecce
CaMOCTOSITEJIBHOTO NPUOOpPETEHUS] XWMHUYECKUX 3HAHUM C HCIONb30BAaHUEM Ppa3IUYHbIX
MCTOYHUKOB MH(OpPMaLIMHY, B TOM YHCII€ KOMIIbIOTEPHBIX;

* BOCIUTaHHE YOEXKJEHHOCTH B IO3UTHBHON pOJIM XUMHUU B KU3HH COBPEMEHHOTO
oOuiecTBa, HEOOXOIUMOCTH XHMMYECKH TPAMOTHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U K
OKpY’Kalollen cpee;

* NpPUMEHEHHE IMOJIYYEHHbIX 3HaHUM M yMEHUH Uil O€30IacHOr0 HCIOJIb30BAHUS
BELIECTB M MaTepUaloB B OBbITY, CEJIIbCKOM XO3SIIICTBE M Ha IPOU3BOJCTBE, pEIICHUS
MPaKTUYECKUX 3a7a4 B MOBCEIHEBHOW XU3HU, MPEIYNPEXKICHUS SIBICHUM, HAHOCALIUX Bpel
3I0POBBIO YEIIOBEKA U OKPYKAIOLIEH Cpele.

PaGouasi nporpamma paccuutana Ha 34 yaca (1 yac B HeeJ110)



Ili1anupyemMsble pe3yJibTaThl

B nosnasamenvnoii chepe:

— ZIaBaTh ONIPENEICHUS HAYYHBIM ITIOHATUSAM;

— OIMCHIBaTh JEMOHCTPALMOHHBIE MW CAMOCTOSTEIBHO IPOBOJAMMBIE 3KCIEPUMEHTHI,
WCIOJIb3YS JJISl 3TOTO €CTECTBEHHBIN (PYCCKUIl) SI3BIK U SI3BIK XUMUU;

— OIIMCBIBATh W PA3IMYATh H3YyYCHHBIE KJIACChl HEOPraHWMYECKUX W OPraHMYECKHUX
COEIMHEHU M, XUMHYECKHE PEAKIUH;

— K1accu(puIUpOBaTh U3y4EHHbIE OOBEKTHI U SBJICHUS;

— Habmo/1aTh JEMOHCTPUPYEMbIE U CAMOCTOSITENIbHO IIPOBOJAUMBIE OIBITHI, XUMUYECKUE
peaxkuu, IpoTEKaoUIUe B IPUPOJE U B OBITY;

— JenaTth BBIBOJBI M YMO3AK/IIOUEHHS U3 HAONIOJEHUM, H3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEW, NPOTHO3UPOBATH CBOMCTBA HEU3YYECHHBIX BEIIECTB 110 AHAJIOTHH CO
CBOWCTBAMH U3YYEHHBIX;

— CTPYKTYPUPOBATh U3YYECHHBIN MaTepUa;

— UHTEPIIPETUPOBATh XUMUYECKYIO HH(OPMALIHIO, TOIYYEHHYIO U3 APYTUX HCTOYHHUKOB;

— ONMCBIBaTh CTPOEHHE aroMOB 3jeMeHTOB [-IV mepnomoB ¢ wucnosb3oBaHuEM
AIIEKTPOHHBIX KOHPUTypauii aTOMOB;

— MOJIEIMPOBAaTh CTPOCHUE IPOCTEHIIMX MOJEKYJ HEOPraHWYECKUX W OPraHMYECKHUX
BEILIECTB, KPUCTAJLJIOB;

6 YEeHHOCMHO-0PUEHMAUUOHHOU chepe:
— aHaAJM3MpPOBaTh U OLIEHHWBATH MOCIEACTBUS Ul OKpY)XKarollel cpelapl OBITOBOM U
IIPOM3BOJICTBEHHOM JIEATEIILHOCTH YEJIOBEKA, CBSI3AHHOM C 1epepabOTKON BEIECTB;

6 mpyooeoii chepe:
— IPOBOJIUTH XUMHUYECKUN IKCIICPUMEHT;

6 cghepe puzuueckoit Kyaomypol:
— OKa3bIBaTh MEPBYIO TIOMOIIb TIPY OTPABIICHUAXK, 0)KOTaX U JIPYTHX TPaBMax, CBA3aHHBIX
C BEIIECTBAMH M JTA0OPATOPHBIM 000PYIOBAHUEM.

B pesynomame usyuenus xumuu yueHux 001xcen 3HAmMb/NOHUMAMb:

* BOKHEUIIINE XUMUYECKUE MOHSITHUS: BEIIECTBO, XUMHUYECKHI AJIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJISIpHAs MAacChl, MOH, AJUIOTPOMMS, WU30TOIbI, XUMHUYECKAs
CBSI3b, AJIEKTPOOTPUIATEIBHOCTh, BaJEHTHOCTh, CTENEHb OKHUCJIEHHWS, MOJIb, MOJSIPHAs Macca,
MOJISIpDHBIA  00BEM, BEIIECTBA MOJEKYISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHS, PaCTBOPHI,
AIEKTPOIUT U HEDIEKTPOJIUT, INEKTPOIUTUIECKAS TUCCOLMALINS, OKACIUTEIb U BOCCTAHOBUTED,
OKHCJIEHWE W BOCCTAHOBJIEHWE, TEIJIOBOW 3(P(EKT peakiuu, CKOPOCTh XUMHUYECKOW pEaKIIvH,
KaTaju3, XUMUYECKOe PaBHOBECHE, YIJIEPOJHBIA CKeJeT, (YHKIMOHAJIbHAs TPYyIIa, U30MEpHs,
TOMOJIOTHS;

* OCHOBHBIE 3aKOHbl XHMHUH: COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

* OCHOBHBIE TEOPUU XUMHH: XUMUUYECKOW CBSI3U, SJIEKTPOIUTUYECKOW AUCCOLMALINH,
CTPOEHHS OPTaHUYECKHX COCIMHEHU;

* BaYKHEWIIIME BEUIECTBA U MATEPHAJIbl: OCHOBHBIE METAJIJIbI M CIUIaBbI; CEpHAsl, COJISHAS,
a30THAsg M YKCyCHasi KHCJIOTBHI; IIEJIOYH, aMMHAK, MUHEpAJbHbIC YTOOpEHUs, METaH, STHUJICH,
alleTusieH, OEH30JI, ATaHOJ], JKUPbI, MbUIA, IIIOKO3a, Caxapo3a, Kpaxmaj, KJeTdaTka, OelKu,
HWCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, KAy4yKH, IIJIACTMACCHI;

ymemo:

* Ha3plBaTh H3YYECHHBIE BEUIECTBA IO «TPUBHUAJIBHON» WIH MEXIyHApOIHOMN
HOMEHKIJIATYPE;

* OINpENENATH: BAJICHTHOCTh W CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB, THII
XUMHUYECKON CBSI3M B COENMHEHMAX, 3apsA] HOHA, XapaKTep Cpeldpl B BOJHBIX PACTBOPAX
HEOPraHMYECKUX COCIUHEHUN, OKUCIUTENIb W BOCCTAHOBMUTEINb, NMPUHAIJICKHOCTh BELIECTB K



Pa3IMYHbIM KJ1accaM OpPraHM4eCcKUX COeIMHEHUM;

* XapaKTepU30BaTh: AEMEHThl MaJIbIX MEPHUOAOB MO HMX MOJOKEHHIO B NEPUOAUYECKON
cucreme /.M. MenneneeBa; oOmue XUMHYECKHE CBOMCTBA METAJIOB, HEMETAIIJIOB, OCHOBHBIX
KJIAaCCOB OPraHMYECKHX M HEOPTraHMYECKHX COEIUHEHHIl; CTPOCHHE M XMMHYECKHE CBOICTBa
M3YyYEHHBIX OpPraHU4eCKUX COEeTMHEHU;

* OOBACHATH: 3aBUCHMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOLIY
XUMUYECKON CBSI3M (MOHHOW, KOBWICHTHOW, METAJUIMYECKOW), 3aBHCHMOCTh CKOPOCTH
XUMHUYECKOH peakiMy U MOJOKEHHUS] XUMUUYECKOTO PaBHOBECHUS OT PA3IMYHBIX (PaKTOPOB;

*  BBINOJHATH  XUMHYECKHWA  OKCIIEPUMEHT IO  PACIIO3HABAHUIO  BAXKHEUIITUX
HEOPraHMYECKUX U OPraHUYECKUX BEILECTB;

* MPOBOAUTH CAMOCTOSITENIbHBIM MOUCK XUMHUYECKONH HH(POpMAIMHU C HCIOJIb30BAHUEM
Pa3IMYHbIX UCTOYHUKOB (HAYYHO-IOMYISPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); HCMONB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM Ui OOpabOTKM U  Iepenadu
XUMHUYECKON MHPOMAIMU U €€ IPECTaBICHUS B Pa3IMUHbIX opMax;

UCNONB306aAMb NPUODPEmeHHble 3HAHUS U YMEHUs 8 NPAKMUYEcKol OesimeibHOCMU U
NOBCEOHEBHOU IHCUSHU OTAL:

* OOBSICHEHUS XMMHYECKHX SIBICHHH, NPOWCXOIIIIMX B TPUPOAE, OBITY M Ha
MIPOU3BOJICTBE;

* ONpEICTCHUS BO3MOXKHOCTH MPOTEKAHWS XMMHUYECKHX MPEBpAICHUH B Pa3TUYHBIX
YCIIOBHSIX M OIICHKH UX IO CIIE/ICTBUH;

* HKOJIOTHYECKU TPAMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH cpere;

* OIICHKH BIMSHUS XHUMHYECKOTO 3arps3HEHUs OKPYKaloUled Cpeabl Ha OpraHu3M
YeJIOBEeKa U IPYTHE )KUBBIE OPTraHU3MBI;

+ Oe3omacHOro oOpalleHusi ¢ TOPIOYMMU M TOKCUYHBIMU BELECTBaMH, JaOOPaTOPHBIM
00opymoBaHUEM;

* IPUTOTOBJICHUS PACTBOPOB 33JaHHOI KOHIIEHTPAIMH B OBITY ¥ Ha IPOM3BO/ICTBE;

* KPUTUYECKOW OIIEHKH TOCTOBEPHOCTH XMMHYECKON WH(GOpPMANWu, MOCTyNaIomend u3
Pa3HBIX HCTOYHUKOB



