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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEeIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TrocCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3aunusx Poccuiickolr ®exepanuu, peagu3yOIMX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.). Pabouas mporpamma mo xumuu aias 10-11
KJaccoB (0a30BbIii ypOBeHb) OPHEHTHpPOBaHA Ha pEATU3ALMI0 B IEeHTpe 00pa3oBaHus
€CTeCTBEeHHOHAYYHOW M TEeXHOJIOTrH4YecKoil HampaBieHHocTell «Touyka pocra», CO3JaHHOTO
Ha 6aze MKOY «Pa3BerseBckas COLLD XKeneznoropckoro paitona Kypckoit o6nactu ¢ 1embio
pa3BuTHs y OOyYaroIIMXCS €CTECTBEHHOHAYYHOW, MaTeMaTH4ecKod, WH(POPMAIMOHHOMI
IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO M KPEATUBHOTO MBINUICHHUS, COBEPIICHCTBOBAHMS
HABBIKOB E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HAMpaBICHHOCTH, a TaKxke s
MPAKTUYECKON OTPabOTKH y4eOHOro MaTepuana rno yueOHbIM mpeameram «Pusuka», « XuMus»,
«buomorus».

OcHOBY MOAXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHUH, K OIPENEICHUI0 OO0IIei
CTpaTeruu 0O0y4YeHHs, BOCOHUTAHMS U Pa3BUTHUSL OOyUaIOLIUXCS CPEeICTBAMU y4eOHOro IMpeamMera
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIETITYyalbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENel, COJAEp)KaHus, pe3yibTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, [MOJy4yaeMoO€ BBIIYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliy, SBISETCS HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXHUT
3aBEpILAIOIIMM 3TAallOM PEAIN3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbl
YeJOBEeKa, a TAaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/0POBBIO U
npupoaHOl cpene. Peanusyercst xuMmudyeckoe oopa3zoBaHue 00yJalOIUXCs HA YPOBHE CPEIHEro
ob1rero oO6pa3oBaHusl CPeACTBAMH Y4EOHOTO TpeaMeTa «XUMHUS», COJAEPKAHUE U TOCTPOEHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLINX
Hesell ¥ MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
obpazoBanus B Poccuiickoii deneparmm.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UIPaeT 0cOOYI0 POjib B COBPEMEHHOU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyIbTypbl. OHa BHOCUT CBOM BKJaja B
(dbopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUSI B3aMMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIpYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpynaa
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOIMH HalpaBjeHa Ha pelIeHue ITTOOANbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS



YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHUIIEBON, HIKOJOTUYECKON OE€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOmMMH LEISIMH M TNPHHLIUAIAMH CpeIHEro oOImiero ooOpa3oBaHuUs
coaepxanue npeamera « Xumus» (10—11 knaccel, 6a30BbIid YpOBEHb U3YUYEHUS) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYy4Yarouuxcs, HEOOXOIUMYI0 UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  pefiMeTa «XuUMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH M0 HEOPTaHUIECKOW XUMUH (C BKITFOUCHHUEM
3HaHUHU U3 O0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHHUU
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepkanus KypcoB — «Opranndeckas xumus» u «O011as 1 HeopraHuyeckas
XUMHS» cPOopMUpOBaHa B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOTO MOJX0Aa K M3YYECHUIO
ydueOHOro Marepuaia W OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHUU BEIIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHMI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJCTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenusi 00 M3yyaeMblX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COEAMHEHHH. B Kypce opraHnmueckoil XMMUU MOTYYaroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IE€pPBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBS3U, KJIACCU(PHUKAIIMOHHBIX MPHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XHUMHUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3YYEHHBIII Ha YPOBHE OCHOBHOTO 0O0IEro oO0pa3oBaHMsI TEOPETHUECKUH MaTepuanl u
(dakTosornuecKrue CBEACHMs O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XMMHUs» OOyUaIOIIUMCS MPEIOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPEeTHUECKUX U METO0JIOTUYECKUX TO3UIHH,
IIy0Ke TMOHATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XUMHUUYECKUX PEAKIMX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 m 11  kiaccoB 3yeMEHTaMH  COJAEpP)KAHUSA, HMEIOIIUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JpYrMMH HayKaMM, pacKpblBalOT €€ posib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIIOKEHUNW XUMHUU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1menom conepkanue
ydueOHOro mpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS (QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHWYeCKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUN MEXKIy HOBBIMU (aKkTaMH U TEOPETUYECKUMH MPEANOChUIKAMHU,



OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MpolieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTEpUAIOB.

B mane pemieHusi 3amad  BOCHHUTAHUS, PAa3BUTHA M COLMAIM3AIMH  OOYYarOIIUXCS
IOPUHSITBIE MPOTPaMMON MO XUMHH IOAXOABI K OINPEACNCHUIO COJAEPXKaHUS U TMOCTPOSHUS
npeaMeTa mpeaycMaTpuBaloT (GOpPMUPOBAHHE YHUBEPCATIbHBIX YUEOHBIX JIEHCTBUN, MMEIOIIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs PoOeM, MOUCKa, aHaN3a U
0o0paboTkn wuH(pOpPMAIMK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCJIEIOBATENBCKOM 1eATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KAaTeIbHOU
XapaKTepUCTUKU LeJield M3y4yeHHUs MpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW IEATENbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEICNICHUIO LIeJIel N3YUYEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HM3y4YeHHUS IpeaMmeTra «XUMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpPMUPOBAHHE CHCTEMbl XHMHUYCCKUX 3HAHMHA KaK Ba)KHEWINECH COCTaBISIONMICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(yHIaMEHTaJIbHbIE 3aKOHbl M TEOPUM XHWMHUH, OCBOEHHUE S3bIKa HAayKU, YCBOEHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HUCTOPHUEN WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U PA3BUTHE IMPEJCTABICHUM O HAyYHBIX METO/aX MO3HAHUS BEUIECTB U
XUMHUYECKHX peaKIid, HeOOXOAUMBIX Ul MPUOOPETeHHUs YMEHHH OpUEHTHPOBATHCS B
MUpE BEIECTB U XMMHUECKHX SIBJICHUI, UIMEIOIINUX MECTO B MIPUPOAE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHMH M CIOCOOOB JEATENbHOCTH, CBSA3aHHBIX C HAONIOJIEHHUEM U
OOBSICHEHHEM XHMMHMYECKOTO JKCIEPUMEHTa, COONIOJACHUEM TMpaBuil 0Oe3011acHOro
oOpalleHus C BeleCTBaMHU.

Hapsiny ¢ aTuM, copeprkaTtenibHasi XapakTepUCTUKa IeJiel U 3a/1a4 U3y4YeHus NpeaMera B
porpaMMe 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHU OTHAETCS NPEANOYTEeHUE MPAKTUYECKOM KOMIIOHEHTE CoOJiepXkaHus OOy4YeHHs,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBIMIYCKHHKAa 00IIe00pa30oBaTeIbHONM  OpraHU3allH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHUSMHU aKTHBHOTO TIOJYYEHHUS 3HAHWHA W MPUMEHEHUS WX B PEAbHOW YKM3HH JUIS PEUICHHUS
NPaKTUYECKHX 3a/1a4.

B cBs3M ¢ 3TUM 1NpH U3ydYeHUM IMpeaMmera «XUMHUsS» JIOMHHHUpYIOLee 3HaYeHUe
PUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

ajanTauus oOydYaromMXcsi K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCs  MHpa,
dopMHpOBaHHE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K camMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPHHATUIO TPAMOTHBIX pELIIEHHH B KOHKPETHBIX
’KM3HCHHBIX CUTYAaIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dbopMupoBaHue y O0OydYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMH),
UMEIOIIUX YHHUBEPCAIbHOE 3HAYCHUE JUISL PA3JIMUHBIX BHJIOB JESATEIBHOCTH: PELICHUs MpoliIeM,
NIOWCKa, aHamm3a u 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX JJsI TPUOOPETEHHUsS OIbITa



JEATEIIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B IO3HAHWU XHUMUH, & TAKXKE U1 OLICHKHU C
MO3HILIUN YKOJIOTHYECKOM O€301MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOIECCOB
Ha OPraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3sBUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEH
o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSATENbHO IPHOOpPETaTh HOBbIE 3HAHMS 10 XHMHUU B
COOTBCTCTBHUH C )KU3HCHHBIMU HOTpGGHOCTHMI/I, HCIIOJIb30BaTh COBPECMCHHBIC I/IH(i)OpMaI_[I/IOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HayYHO-TIOMYJIIPHOW HH(DOPMAIIMA XUMUYECKOTO
COJIEPIKaHUS;

¢dbopmMHpoBaHHE U pa3BUTHE Yy OOYYalOIMXCA AaCCOLMATHUBHOIO U  JIOTMUYECKOTO

MBILIUIEHHS,  HAOJMIOJAaTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble  OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUM MU MPOBEICHHMM XUMHUUYECKOTO 3KCIIEPHUMEHTa
(mpakTH4Yeckasi 4YacTb Y4eOHOro co/ep:KaHUsl IpeIMeTa YCHJIEHA MAaTepHaJIbHO-
TexHM4Yeckoil 0a3oii unenTtpa «Touka pocra», HCHOJB3yeMOro /Ui peaJu3auuu
o0pa3oBaTe/IbHBIX MPOrpaMM B PpaMKaX MpPeNnoJaBaHus XUMUH);

BOCHHUTaHHE Yy oOydarommxcs yOexkIEHHOCTM B TyMaHMCTUYECKOW HapaBIE€HHOCTH
XUMHUHM, €€ BaXHOW POJIM B  pEUICHHWH [IOOAIBHBIX MPOOJieM  PalMOHAIBHOTO
MPUPOIONIONB30BAHUS, TOMOJIHEHUS JHEPTeTUYECKUX PECypCOB U COXPAHEHHsS MPHUPOJIHOTO
paBHOBECHs, OCO3HAHHUS HEOOXOOUMOCTH OEpeKHOr0 OTHOIIEHHS K TMPHUPOAE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OMbITa MCIOIb30BAHUS MOMYyUYEHHBIX 3HAHUN I MPUHATHS
IPaMOTHBIX PEIICHUN B CUTYALIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.

B y4yeOHOM mmaHe cpemHero oOmero oOpa3oBaHUs NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NpeAMETHOH 00nmacTu «EcTecTBeHHO-HAyUHBIE TPEIMETHD.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpazoBaHusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Hexmemo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKASA XUMUA

(l'[paKTl/I‘leCKaﬂ 4acTb yqeﬁﬂoro coacpkaHusl npeaMeTra YCUJI€Ha MaTepHaJIbHO-
TeXHUYeCKOH 0a3oii HEeHTpa «Touka pocTa», HCHOJbB3YEMOIo Jisd peaau3anuu
06pa30BaTeJIbeIX nporpamMmm B paMKax mnpenoaaBaHUsA XI/IMI/II/I)

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coeauHenuii A. M. bytneposa,
e€ OocHOBHbIe NOJOXKEHUA. CTpyKTypHble (DOPMyYJIBI OpPraHWYECKUX BelecTB. lomonorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJMHEHUHN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUIN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPAILECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjieHue, 0OyTIIMBaHUE U FTOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME W XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyUEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NMPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomryueHrne CHHTETHYECKOr0 KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
POCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBONCTBAa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoenuue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHMYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHid, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ MPOYKThI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/ABI U3YUEHUS BEIIECTB M WX NPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekuun «Hedte» n «Yromp», MogenupoBanue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPalOoThI:

MOJYYECHUE ITUJIEHA U U3YUYEHHE €TI0 CBOWCTB.
PacuérHbie 3agaun.



Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBobl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, 1U- U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIepUMEHTAIIBHBIE METOJBI U3YyUEHUS BELIECTB U UX IPEBPAIICHUN: TPOBEACHUE,
HaOJIIOZICHWEe W ONHCAHWE JEMOHCTPAIlMOHHBIX OIBITOB: TOpPEHHE CIIUPTOB,
KAueCTBEHHBIE pEAaKLUNUN OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJa OKCHUIOM
meau(ll)), MHOrOaTOMHBIX CHHPTOB (B3aMMOJEHCTBHE IIMLEPUHA C TUIAPOKCHIIOM
meau(ll)), anpaerunnoB (OKuCIeHHE aMMHMAayHBIM pacTBopoM okcuiaa cepedpa(l) u
ruapokcuaom  wmeau(ll), B3ammonelicTBMe Kpaxmaiga C HOJOM), IIPOBEJICHHE
MPaKTUYECKON pabOThl: CBOMCTBA pacTBOpPA YKCYCHOW KUCIIOTHI. (€ MCMOJIb30BAHUEM
odopynosanus «Touka pocray).

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/HBIX BELUIECTB MJIM IPOAYKTOB PEAKIIMH).

A3oTcozeprkanie OpraHn4ecKie COCINHEHNUS.



AMUHOKHMCIOTBI Kak aM(OTepHble OpraHudYeckue coeluHeHus. Pusndeckue U
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak npupogHbIe BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpEeTU4Hasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBA O€JIKOB: THUAPOJIU3, JEHATYypalys,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKcrepuMEeHTabHbIE METOJbl M3YYEHHUsl BEUIECTB M HMX IpeBpalleHuil: HaOIroaeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsIpHbIE COeUHEHHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IIOJIMMEPU3ALUK, CpelHsAs MoJeKylsipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEepU3alus U NOJUKOHICHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXNpeIMEeTHBIX CBsS3€H MpU M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSITUN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0ue ecTecTBEHHO-HAy4yHbIE IOHATHS: SBJIEHHE, HAyyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUecCKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YTIeBOIbI, HKHUPbI, PEepMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIe, TOIUINBO, PECYPCHI.

TexHosorus: NUIIEBbIE MPOLYKThI, OCHOBBI PAllMOHAIBHOIO IUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpUajbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPITAHUYECKASA XUMUSA

(mpakTHYecKasi 4acThb Y4eOHOr0 COJep:KaHMA MNpeAMeTa YCHJIeHAa MaTepHaJbHO-
TexHu4Yeckoil 0a3zoii nenrpa «Touka pocra», HCHOJB3yeMOro /Ui peaJu3anuu
o0pa3oBaTeJbHBIX MPOrPaMM B PaMKaX MpPenoJaBaHUs XMMUH)

TeopeTnyeckue 0CHOBbI XUMHU

XuMHUeCKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrtema XMUMHYECKUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH



U3MEHEHHs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
10 TpyIIaM U rnepuojam. 3HaueHHUe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTajuiMuyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMUYECKON CBS3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DneKTpoOoTpULATENbHOCTh. CTEeNEeHb OKUCIIEHUS. IOHbI: KATUOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BelleCTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJTIMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBasi 1oJs
BEILECTBA B paCTBOPE.

Knaccugpukanus Heopranuueckux coeauHeHuil. HomeHkiaTypa  HeOpraHM4ecKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPIaHWYECKUX BEIIECTB, NPUHAMNICKAIUX K Pa3IU4YHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEAKIUi B HEOPTaHUYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALLCHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnexTponuTtnueckas aucconuanus. CuipHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEWLIECTB: KHUCJIAsl, HEUTpalbHAas, IIEJIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIepUMEHTANIBHBIE METO/BI U3YUYEHHUS BEILECTB U X MIPEBPALLEHUI: 1EMOHCTpALUs
tabmun «Ilepuoanyeckas cucrema xumuueckux sinemeHtoB JI. M. MenpeneeBay,
U3ydeHHe Mojenel KpPUCTALIMYECKUX pEeUIETOK, HaOJMIoJeHHe M ONHCaHHe
JIEMOHCTPALIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (pa3yioKEHHE MEPOKCHIAa BOJOPOJa B
MIPUCYTCTBUU KaTaJIM3aTOPa, ONPEIEICHUE CPEAbl PACTBOPOB BEHIECTB C IOMOIIBIO
YHUBEPCAJIBHOTO  HMHJAMKATOpA, pEaKIUM  HOHHOTO  OoOMeHa), IpOBEIEHUE
MpaKkTU4YeCcKor paboThl «BiusHUE pazau4HbIX (AKTOPOB Ha CKOPOCTb XUMHUYECKOU
peakuum». (¢ ucnoab3oBanueM o06opynoBanust «Touka pocray).

Pacuérnrie 3amaun.

Pacuérel o ypaBHEHUSM XUMHUECKUX PEAKIINI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACCOBAas JOJIs BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilonmoxxenne HemerauioB B llepuogumdeckoit cucteMe XHUMHYECKUX
anementoB J[. U. MenneneeBa M OCOOCHHOCTH CTpoeHHsI aromMoB. (Du3Hueckue CBOHCTBA
HEMETAIIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoa, cephl, hocdopa u yriaeposaa).

XUMHYECKHUE CBOMCTBA BAXKHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHECHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenune meramioB B llepuoguyeckoil cucteMe XUMHUUYECKUX JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue



¢dusznveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHN Psijl HANPSIKECHUN
METAJLIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJUIOB (HATPUM, KaJWid, KajdblMd, MAarHUM,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

O61ue criocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHS BEUIECTB MU MX MPEBPALCHUNA: HU3yUCHUE
KOJUIeKInu «MeTalibl U CIIaBbl», OOPA3I[OB HEMETAJUIOB, PEIICHHUE SKCIePUMEHTAIBHBIX
3aja4, HaONIOJeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peaklMy Ha KATHOHBI METAJIOB).

Pacuérnbie 3a1aun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Ui 00BbEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3HD

Ponb xuMuu B o0ecriedeHrnr 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMUS BEIIECTB M XUMHUYECKHUX
peaKuHuii.

[IpencraBnenuss 00 OOmMX HAYYHBIX TMPUHIUIAX [POMBIILICHHOTO TOMyYCHUS
BAYKHEUILNX BEIIECTB.

UYenoBeK B MHUpE BEUIECTB M MAaTEpPUAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKUHMOHHBIE MaTepHaibl, KPacKH, CTEKJIO, KE€paMHKa, MAaTepUAIIbl I SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWIIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOTO UCIOIb30BaHUS MPENnapaToB OLITOBOM XUMHUHU B TTIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3yuyeHUH OO0IIel M HEOPraHU4YEeCKOW XMMHHU B
11 xmacce ocyIiecTBIseTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHM, SBISIOMUXCS CUCTEMHBIMH JJIsi OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OOme ecTeCTBEHHO-HAyUHbIE TOHSTHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: Marepus, HSHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETHUUYECKHI YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kimerka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBbl, TOPHBIE MIOPOJIBI, MTOJIE3HBIE UCKOMIAEMbIE, TOTIITUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIIEHHOCTb, METAJUTypIHs, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHUaJIOB, CEIIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MUILLIEeBas
MPOMBINIUICHHOCTh, (papMalneBTHYeCKasi MPOMBIIIICHHOCTh, TMPOU3BOJCTBO KOCMETHYECKUX
MpEnapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JICKTPOHHAS MPOMBIILICHHOCTD,
HaHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTCTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHMHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOUIMMH TIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
OMBITa TO3HABATENBHOM M TPAKTHYECKOW MAEATEIBHOCTH OOYYaIONMMXCs 110 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPaBOIOPSAKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMH
XUMHU;

yBaKEHHUsI K IpOIEeccy TBOpYECTBA B 0OOJACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIEATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpcaJbHble  y4eOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOIIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4ueOHBIC JCWCTBHUS B IO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1ajleHHe YHHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHU 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W  aKTyaIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
PEIICHHA MPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHMYEeCKHUX
BemectB A. M. byTmiepoBa, 3akoH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJMyuYeHUH U 0€30MaCHOM MCIOJb30BAaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOHSITI/If/i, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAHUU COCTAaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (OpMysT OpraHMYECKUX BEIECTB
U ypaBHEHUW XMMHYECKUX PEAKIUU, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpX AIIUEe COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH30,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIIHH);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOT'O
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU IPU M3YYEHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSATHS PEHICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITHICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHH3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyecKas XUMH»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMHUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILUICHUST W KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHS W MPEBPAIICHUS SHEPTHUU TMPU XUMUUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUHU U O€30MacHOM HCIOJIb30BaHUHU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NMPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY I COCTABJICHHS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEMIECTB (yrapHbIii Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuTMdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAJUIMUECKOW PEHmETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACcCy/TpyIIe CoOeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, TEIUIOBOrO 3(pdeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anvcu XxuMuueckux (Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/IbHbIE PeCypChlI.
Hcnosab3oBanue uuppoBoro u
aHAJIOr0BOI0 000pPY/10BAHMA

Ne n/mm KOHTPOJILHI)IC HpaKanecRue HEHTpPa GCTeCTBeHHO-Hay‘lHOﬁ u
NPOrpaMMsbl Bcero it
padoTbl padoThI TEXHOJIOTHYEeCKOM
HanpasJjieHHOcTel «Touka
pocra».
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
[IpenMeT opraHMYECKO XUMUHU. http://www.chemnet.ru/,
1.1 Teopwust cTpoeHUs] OpraHMYECKUX 3 0 0 http://school-
coenunenuiit A. M. bytneposa collection.edu.ru/collection/chemistry.
Hroro no pazneny 3
Pa3nea 2. Yriesogopoasbl
e TeILHEL VEICEOIODOEL http://www.chemnet.ru/,
2.1 aﬂi;ﬂ y HOPOA 2 0 0 http://school-
collection.edu.ru/collection/chemistry.
Hempene & VIICBOIODO http://www.chemnet.ru/,
1} JILHBIE YTJICB bl
22 aJIKeI:{Ij aInKa, I/I}e]HBI aJ'JIIKI/II)HIi 6 0 1 http://school-
’ A ’ collection.edu.ru/collection/chemistry.
http://www.chemnet.ru/,
2.3 ApoMaTHyecKHe yrieBOA0POIbI 2 0 0 http://school-

collection.edu.ru/collection/chemistry.
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[IpupoaHbie HCTOYHUKHT

http://www.chemnet.ru/,

2.4 3 http://school-
o ) ) )
YIICBOZIOPOJIOB 1 MX TiepepaboTka collection.edu.ru/collection/chemistry.
Htoro mo pazneny 13

Paznen 3. Kuciopoacoaepsxamue oprannyeckue coeIuHeHust

http://www.chemnet.ru/,
http://school-

3.1 Crupter. denon 3 collection.edu.ru/collection/chemistry.
JaTuuk pH, 31eKTponpoBOHOCTH
http://www.chemnet.ru/,
Anpaerunpl. KapOoHOBBIS hit ://S_ChOOI_ . .
3.2 7 collection.edu.ru/collection/chemistry.
KHUCHO0THI. ClI0XKHBIE HPUPHI
Jatuuk pH, anekTponpoBoiHOCTH
http://www.chemnet.ru/,
3.3 VriaeBoasl 3 http://school-
collection.edu.ru/collection/chemistry.
Hroro mo pazueny 13

Pa3neua 4. AzoTcoaeprkaiue OpraHu4ecKue coeJHHeHH

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benku

http://www.chemnet.ru/,

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

Jatuuk pH, 31eKTponpoBOIHOCTH

Hroro no paszneny
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Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

http://www.chemnet.ru/,

51 [Tnactmaccer. Kaydyku. Bomokna 2 http://school-
collection.edu.ru/collection/chemistry.
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

o0pa3oBaTe/ibHbIE PeCypchl.
HUcnoan3oBanue nudpoBoro u
aHAJIOTOBOr0 000PY/10BAHMS
HanmeHnoBaHue pa3ae/ioB U TeM .
Ne ni/m Kontpoabnble | IlpakTuueckne | UEHTPA eCTECTBEHHO-HAYYHOM U
NPOrpaMMsbl Bcero i
padoTbl padoThI TEXHOJOTHYeCKOM
HanpasJieHHOcTel «Touka
pocTay».
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrtpoeHue aTOMOB.
[Mepuoanyeckuii 3aK0H U http://www.chemnet.ru/,
1.1 [Meproanveckas cucrema 3 0 0 http://school-
XUMHYECKHX 37eMeHToB 1. 1. collection.edu.ru/collection/chemistry.
Menneneesa
http://www.chemnet.ru/,
CrtpoeHue BemiecTna. m‘m ) )
1.2 4 0 0 collection.edu.ru/collection/chemistry.
MHoroo6pasue BeuecTB
Jatuuk pH, 31eKTponpoBOHOCTH
http://www.chemnet.ru/,
http://school-
1.3 XUMUYECKUE PEaKIUH 6 1 1 collection.edu.ru/collection/chemistry.
Jatuuk pH, anekTponpoBoIHOCTH
Hroro o paszeny 13 http://www.chemnet.ru/,
http://school-



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

collection.edu.ru/collection/chemistry.

Pa3nea 2. Heoprannyeckasi xumust

2.1 Merauisl

http://www.chemnet.ru/,

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

Jatuuk pH, sanekTponpoBoiHOCTH

2.2 Hemerauier

http://www.chemnet.ru/,

http://school-

collection.edu.ru/collection/chemistry.
JaTuuk pH, 31eKTponpoBogHOCTH

CBs3b HCOPTaHNYCCKUX U
OpraHNYCCKUX BCIICCTB

2.3

http://www.chemnet.ru/,

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

Jatuuk pH, anekTponpoBoiHOCTH

Hroro no pazneny

17

http://www.chemnet.ru/,

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

Paznen 3. XumMus U ;KN3HL

3.1 XUMHUSA U KU3HD

http://www.chemnet.ru/,

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

Jatuuk pH, anekTponpoBoIHOCTH

Uroro no pazgeny
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB Jdara nzydyenusi | DiieKTpOHHbIe LN (POBbLIE
o dax oOpa3oBaTe/ibHbIE PeCypcChl.
IJ1aHy T Hcnouab3oBanue uupposoro u
Ne aHAJIOr0BOI0 000pPY/10BAHMA
n/ Tema YpoKa Beer KOHTpOJIbeI HpaKTH‘leCKI/I IHECHTpPa eCTeCTBeHHO-Hay‘lHOﬁ U
n o e padoThl e paéoTbl TEXHOJIOTMYECKOi
HanpasJjeHHOcTel «Touka
pocrtay.
[TpenMeT opraHuYeCcKOM http://www.chemnet.ru/,
XHUMHH, €€ http://school-
1 0 0 02.09.24 . . .
BO3HHUKHOBEHHE, collection.edu.ru/collection/chemistry
pa3BUTHE U 3HAYEHUE
Teopus cTpoeHus
OperquCiHX http://www.chemnet.ru/,
N http://school-
coequHenu A. M. 1 0 0 09.09.24 ; . .
B} collection.edu.ru/collection/chemistry
byrneposa, eé
OCHOBHBIC TTOJIOKCHUS
IIpencrasnenue o
KJIacCU(UKALTNHI
OpraHﬂ(EeCK;lX BeleCTS http://www.chemnet.ru/,
' http://school-
Howmenknarypa 1 0 0 16.09.24

collection.edu.ru/collection/chemistry

(cucremaTnyeckas) u
TPUBHUAJIBHBIC HA3BAHHUA
OpTraHU4YCCKUX BEIICCTB

AJKaHBL; COCTaB U 1 0 0 23.09.24 http://www.chemnet.ru/,



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

CTpOEHHUE,
TOMOJIOTHUECKUM Psifl

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

Meran u 3Tad —

http://www.chemnet.ru/,

pocTeiIme http://school-

5 30.09.24 : . :
peACTaBUTEIIN collection.edu.ru/collection/chemistry
AJIKAHOB

http://www.chemnet.ru/,
AJIKEHBI: COCTaB U http://school-

6 . 02.10.24 : . :
CTpO€EHHE, CBOMCTBA collection.edu.ru/collection/chemistry
OTUIIEH ¥ IPOIHIIEH — http://www.chemnet.ru/,
pocTeiIme http://school-

7 09.10.24 : : :
Ipe/ICTaBUTENN collection.edu.ru/collection/chemistry
AJIKECHOB
[IpakTrueckas pabora http://www.chemnet.ru/,

Ne 1. «ITonyuenue http://school-

8 16.10.24 : : :
STHJICHA U U3y4YECHUE collection.edu.ru/collection/chemistry
€ro CBOMCTBY»

A .b -
THAIVICHRL Dy Ta/eH http://www.chemnet.ru/,
1,3 u meTunOyTaAueH- htto-//school
9 1,3. Ilonyuyenue 23.10.24 _pi . .
collection.edu.ru/collection/chemistry
CUHTECTHUYCCKOI'O
Kay4dyKa ¥ pE3UHBI
AJKUHBL: COCTaB U http://www.chemnet.ru/,
10 O0COOCHHOCTH CTPOCHUS, 06.11.24 http://school-

TOMOJIOTUYECKHH Pl
Anernned —

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

MPOCTEUIIINMA
MPEeJICTaBUTEND
AIIKUHOB

Brruncnenuns mo

http://www.chemnet.ru/,
http://school-

11 13.11.24 ) . .
ypaBHeHmOu collection.edu.ru/collection/chemistry
XUMHUYCCKOHN PCAKIINU

http://www.chemnet.ru/,
ApeHbl: 6eH301 U httn://school-
12 Tonyos. TokcHYHOCTh 20.11.24 _pi . .
collection.edu.ru/collection/chemistry
apEeHOB
T'eneTnueckas cBsA3b http://www.chemnet.ru/,
yIJIEBOIOPOJIOB, http://school-

13 27.11.24 ) . .
NpUHAUIeKAIINX K collection.edu.ru/collection/chemistry
paSJ'II/I‘IHBIM KJlacCaM
[IpupoHbIE HCTOYHHUKHU
iﬁ;?(?;;ﬁ;izzn http://www.chemnet.ru/,

http://school-

14 HOIYTHBIE HEPTSIHBIE 04.12.24 _[37 . .

collection.edu.ru/collection/chemistry
rassl, HepTh U
MPOAYKTHI €€
nepepadboTKu
[IpupoaHbIE HCTOUHUKHU
i;i?o();;i ;i(;z:n http://www.chemnet.ru/,
http://school-
15 MOy THBIE HEPTAHBIE 11.12.24 HER.ISCNO0L

ra3pl, He)Th U
MNPOJIYKTHI €€
nepepaboTKu

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

KonTponbnas pabota

http://www.chemnet.ru/,
http://school-

16 18.12.24 : : :
110 pasjeiy collection.edu.ru/collection/chemistry
«YTIIeBOAOPOABD)
http://www.chemnet.ru/,
[penenbHbIe http://school-
17 OJTHOATOMHBIC CITHUPTHI: 95,12 94 collection.edu.ru/collection/chemistry
METAHOJ U 3TAaHOJI.
Bonopoanas cBs3b Hatuux pH, snexTponpoBogHOCTH
http://www.chemnet.ru/,
MHoroaToMHEIE http://school-
CIMPTHI: collection.edu.ru/collection/chemistry.
18 15.01.25
3TUJICHIJIMKOJIb U Hatuux pH, snextponpoBogHOCTH
T ECPUH
http://www.chemnet.ru/,
deHouI: CTpoeHHE http://school-
19 MOJICKYJIbI, PU3UUECKUE 99 01.95 collection.edu.ru/collection/chemistry
U XUMHWYCCKHUEC
CBOWCTBA, IPUMEHEHUE Hatuuk pH, snexTponpoBogHOCTH
http://www.chemnet.ru/,
AT ACTLI: httu ://ts'Choocli_ Jcollection/chemist
20 e —— 99.01.25 collection.edu.ru/collection/chemistry
areTajabAerua. ALIEeTOH '
Jatuuk pH, a1eKTponpoBOHOCTH
21 OIHOOCHOBHEIE 05.02.25 http://www.chemnet.ru/,



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

MpEaAcIbHBIC
Kap6OHOBBI€ KHCJIOTBI:

MypaBbUHas U YKCyCHas

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

Jatuuk pH, 31ekTponpoBOIHOCTH

[IpakTuueckas padota
Ne 2. «CBoiicTBa

http://www.chemnet.ru/,

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

22 . 12.02.25
pacTBopa yKCyCHOMU
KUCJIOTBI» JaTuuk pH, 31eKTponpoBOHOCTH
http://www.chemnet.ru/,
CreapuHoBas u htto://school-
OJICMHOBAs KHCJIOTHI, ” t. d / ” t. / h . t
23 KaK TIpeiCTABHTE NN 19.02.95 collection.edu.ru/collection/chemistry
BBICIIIUX I(ap6OHOBLIX . H
HCTOT Hatuuk pH, anekTponpoBoHOCTH
http://www.chemnet.ru/,
Mbi1a KaK colu http://school-
o4 BBICIITHX KapOOHOBBIX 96.02.25 collection.edu.ru/collection/chemistry
KMCJIOT, UX MOIOIIECE
JIECTBUE Jatuuk pH, a1eKTponpoBOHOCTH
http://www.chemnet.ru/,
CrnoxHble 3(upbl Kak
S — http://school-
o5 KApGOHOBBIX KHCIOT. 05.03.25 collection.edu.ru/collection/chemistry

I'maponus CinoXKHbIX
3¢hupoB

Jatuuk pH, 3nekTponpoBoIHOCTH
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JKupsr: tunponus,

http://www.chemnet.ru/,
http://school-

26 NpUMEHCHHE, 12.03.25 collection.edu.ru/collection/chemistry
6I/IOJ'IOFI/IIICCKa}I POJIb
JKUPOB Jatuuk pH, sanekTponpoBoiHOCTH
YrieBoasl: COCTaB,

KJIaCCH(PUKAITHUS. http://www.chemnet.ru/,

27 Baxueiimue 10.03.25 htt[:_)://S.ChOOI- . .
PEICTaBUTEIIN: collection.edu.ru/collection/chemistry
TIII0K03a, PPyKTO3a,
caxapo3a

http://www.chemnet.ru/,
Kpaxman u nemronosa htto//school-

28 02.04.25 HEp-T/5CNO0L: . . .
KA TPUPOTHHIE collection.edu.ru/collection/chemistry
MMOJINMEPbI
KonTponabnas pabora
10 paszeny http://www.chemnet.ru/,

http://school-

29 K 09.04.25 ; . .
«RAcTIopoacoEpIat collection.edu.ru/collection/chemistry
€ OpraHUYCCKUC
COCAUHCHUS»

http://www.chemnet.ru/,
http://school-

30 AMUHBI: METHUJIAMUH U 16.04.95 collection.edu.ru/collection/chemistry
AHUJINH

Jatuuk pH, anekTponpoBoIHOCTH

31 AMHHOKHCJIOTHI KaK 23.04.2 http://www.chemnet.ru/,

amdoTepHbIe 5 http://school-
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OpraHuYecKue collection.edu.ru/collection/chemistry
COCOAUMHECHUS, UX

OMOJIOTHYECKOE JaTtuuk pH, anexTponpoBogHOCTH
sgaueHue. [lenTuabl

ey KaK ToMboaHEe http://www.chemnet.ru/,

32 BLICOKOMOJ'Ie];I)( I.])'I}II[HBIC 1 30.04.2 http://school-

YIp 5 collection.edu.ru/collection/chemistry
COCINHCHUA
OCHOBHBIE ITOHATUS http://www.chemnet.ru/,
http://school-

3z | X 1 07.05.25 OED.1ISCNO0L . .
BBICOKOMOJIEKYJIIPHBIX collection.edu.ru/collection/chemistry
COCIMHEHUN
OCHOBHHG METOAbI
CHUHTE3A http://www.chemnet.ru/,

34 BLICOI(OMOJ'IVGI(yJ'IHpHHX 1 14.05.25 httQ://S.ChOOI- . .
COEIMHEHHIA. collection.edu.ru/collection/chemistry
[ImacTmaccel, kKaydyku,

BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME
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11 KUIIACC

KoanuecTBo 4acoB

JaTa nzydyeHus

JIeKTPOHHBbIE U(PPOBHIE

Ilo maany | ®akr o0pa3oBaTe/ibHbIE PeCypPCHI.
Hcnosab3oBanue uuppoBoro u
e aHAJIOTOBOr0 000PY10BAHMS
II/_I[ Tema Ypoka Beero KOHTpOHLHbIe HpaKaneCKne HEHTPa eCTeCTBetlHO-Hay‘lHOﬁ u
padoThI padoThI TEXHOJIOTrHYEeCKOH

HanpasJyieHHocTel «Touka
pocra».

XUMUAYECKUN BIIEMEHT. http://www.chemnet.ru/,

ATOM. DIIeKTpOHHAS 1 0 0 04.09.24 http://school-

KOH(HTypaIus aTOMOB collection.edu.ru/collection/chemistry.

Ileproauueckuii 3aK0H U

Heprourieckas cuctema http://www.chemnet.ru/,

. Mongencena, s comos e | 0 0| mos2e mpsschoo:

. . collection.edu.ru/collection/chemistry.

COBPEMEHHOM TEOpHUEN

CTPOEHUS aTOMOB

3aKOHOMEPHOCTH

VW3MEHEHUS CBOMCTB

RHMIHECIX ajjeMeHTOB 5 http://www.chemnet.ru/,

¥ COGIRAHEHRER HO ERYHHEM 1 0 0 18.09.24 http://school-

Y IIepro/iaM. 3Ha4eHHUE
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XUMHUYECKUX
snemeHToB JI.11.

collection.edu.ru/collection/chemistry.
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MenpeneeBa B pa3BUTHH
HayKH

CrtpoeHue BelecTna.
Xumuyeckas CBs3b, €&

http://www.chemnet.ru/,
http://school-

BUJIbl; MEXaHU3MBI 25.09.24 collection.edu.ru/collection/chemistry.

00pa30oBaHMs KOBAJIEHTHOM Jatuuk pH, anekTponpoBoiHOCTH

cBs3u. BogopoaHas cBsi3b

BaneHTHOCTS.

2::21:120;5;;1?;?{00“' http://www.chemnet.ru/,

BelectBa MOJIEKYISIPHOTO 07.10.24 htg ://S.ChOOI_ . .
collection.edu.ru/collection/chemistry.

1 HEMOJIEKYJIIPHOTO

CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX http://www.chemnet.ru/,

cucreMax. MIcTHHHEIE U http://school-

KOJIJIOUJHBIE PACTBOPBI. 14.10.24 collection.edu.ru/collection/chemistry.

MaccoBas 10715 BEIecTBa B Jatuuk pH, a1eKTponpoBOIHOCTH

pacTBope

Knaccudukanus u

HOMEHKJIaTypa http://www.chemnet.ru/,

HEOPTraHMYECKUX http://school-

coenuHeHuil. ['eneTnyeckas 21.10.24 collection.edu.ru/collection/chemistry.

CBSI3b HEOPTaHUYECKHUX Jatuuk pH, 31eKTponpoBOIHOCTH

BEIIIECTB, PA3IMYHBIX

KJIaCCOB

Knaccudukanus http://www.chemnet.ru/,

XUMHUYECKHUX PEaKIINii B 11.11.24 http://school-

HEOPraHUYECKON U

collection.edu.ru/collection/chemistry.
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OpPraHUYECKON XUMHHU.
3aKOH COXPaHEHMsI MaCChI
BEUICCTB; 3aKOH COXPaHEHUs
U IIPEBPALLICHUS SJHEPTUU
IIPYU XUMHUYECKUX PEaKLMIX

CKopocThb peaxiuu.

http://www.chemnet.ru/,
http://school-

9 O6paruMble peakyH. 18.11.24 collection.edu.ru/collection/chemistry.
XUMHUYECKOE PABHOBECHE Hatuux pH, snexTponpoBogHOCTH
ITpaxTrueckas padota Ne 1. http:/fwww.chemnet.ru/,

10 | (BmmHie pasmIbX 25.11.24 http://school-

PaxTopos Hva CROPOCTE collection.edu.ru/collection/chemistry.
XHUMHYECKON PEaKIInmy

DJIEKTPOTUTHYECKAS

mqucconuyarys. [lonstue o http://www.chemnet.ru/,

BOJIOPOHOM TIOKa3aTene http://school-

11 (pH) pactBopa. Peaxiuu 02.12.24 collection.edu.ru/collection/chemistry.
HOHHOTO oOMeHa. ['maponu3 Hatuux pH, snexTponpoBogHOCTH
OpTraHU4YCCKUX U
HCOPTaHNYCCKUX BCHICCTB
OxwucnuTensHO- http://www.chemnet.ru/,
BOCCTaHOBUTEIILHBIC http://school-

12 peakiuu. Ilonsrue 06 09.12.24 collection.edu.ru/collection/chemistry.
3JIEKTPOJIM3E PACIIaBOB U JHatauk pH, 31eKTpOITPOBOIHOCTH
pacTBOpPOB COJEH

13 KonrposbHas pabora 1mo 16.12.24 http://www.chemnet.ru/,

pazaeny «TeopeTnyeckue

http://school-
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OCHOBBI XUMHHN»

collection.edu.ru/collection/chemistry.

MeTamnnsl, HX IOJ0KEHHUE B
[lepuoauueckoii cucteme
XAMHYECKHUX 3JIEMEHTOB /.
H. MeunneneeBa u

http://www.chemnet.ru/,
http://school-

14 23.12.24 collection.edu.ru/collection/chemistry.
0COOEHHOCTH CTPOCHHUS
aToMOB. OIIHe Jatuuk pH, 31eKTponpoBOTHOCTH
¢uznyeckue cBoicTBa
METaJIOB

http://www.chemnet.ru/,
CruiaBbl METAJLIOB. http://school-

15 DNEKTPOXUMHYECKUI PSi 13.01.25 collection.edu.ru/collection/chemistry.
HaINpsHKEHUH METAILIOB Hatuux pH, snexTponpoBogHOCTH
XHUMHYECKHE CBOMCTBA http://www.chemnet.ru/,

BOKHEHIITNX METAIIJIOB http://school-

16 (HaTpHii, Kaluii, KaJIbIWH, 20.01.25 collection.edu.ru/collection/chemistry.
MarHui, aTfOMMHUN) U UX Jatuuk pH, anekTponpoBoiHOCTH
COeTMHEHNN

http://www.chemnet.ru/,
XHUMHYECKUE CBONCTBA http://school-
17 XpoMa, MeJTu 1 UX 27.01.25 collection.edu.ru/collection/chemistry.
COEMHEHUI Jatuux pH, snexTponpoBogHOCTH
. http://www.chemnet.ru/,
XHUMHYECKUE CBOMCTBA
18 [IMHKa, JKeje3a U UX 03.02.25 http://school-

COeTMHEHNN

collection.edu.ru/collection/chemistry.
Jatyuk pH, 35ekTponpoBoIHOCTH
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[Tpaktuyeckas padora Ne 2.
"Pemenue

http://www.chemnet.ru/,
http://school-

19 10.02.25 collection.edu.ru/collection/chemistry.
9KCIIEPUMEHTAIBLHBIX 3a7a4
o Tene «MeTarmiy” Jatuuk pH, 3nekTponpoBOIHOCTH
Hewmeramnnl, ux mMojIoxkeHue
. http://www.chemnet.ru/,
B [Iepnoanueckoit cucreme htto://school-
20 XHMIHECKIX SIICMEHTOB . 17.02.25 collection.edu.ru/collection/chemistry.
N. Menaeneesa u
0COBEHHOCTH CTPOEHS Jatuuk pH, 31eKTponpoBOIHOCTH
aTOMOB
dusnyeckne cBoicTBa http://www.chemnet.ru/,
HEMETAJLIOB. AJIJIOTPOTIHSI http://school-
21 HEMETaIUIOB (Ha puMepe 24.02.25 collection.edu.ru/collection/chemistry.
KHCTIopoJia, cephl, hocdopa Jatuuk pH, a1eKTponpoBOIHOCTH
U yIJIepo/ia)
http://www.chemnet.ru/,
XUMHYECKHE CBOWCTBA http://school-
22 raJoreHoB, CEPhI M UX 03.03.25 collection.edu.ru/collection/chemistry.
COCTUHEHUI Jatuuk pH, 31eKTponpoBOIHOCTH
http://www.chemnet.ru/,
XHUMHUYECKHE CBOWCTBA http://school-
23 a3orta, pocdopa u ux 10.03.25 collection.edu.ru/collection/chemistry.
COEIMHEHU I Jatuux pH, snexTponpoBogHOCTH
24 XUMHUYECKUE CBONCTBA 17.03.25 http://www.chemnet.ru/,
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yriiepoia, KpeMHHSI ¥ BiX
COCIMHEHUN

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

Hatuuk pH, snexTponpoBogHOCTH

IIpuMeHeHne BaKHEUIINX

http://www.chemnet.ru/,
http://school-

25 HEMETAJUIOB U UX 07.04.25 collection.edu.ru/collection/chemistry.
COEIMHECHUI Jaruuk pH, 351eKTpOIIpoOBOIHOCTH
O06o0061IEHNE U
CUCTEMATU3ALMS 3HAHUN 110
TeMe «HemeTramsn). http://www.chemnet.ru/,

26 Berancienus 1mo 14.04.25 http://school-

YPaBHEHHUSIM XUMHYCCKHX collection.edu.ru/collection/chemistry.
peakuuii u

TEPMOXUMHYUECKUE PACUETHI

MpaxTueckas padora No 3. http://www.chemnet.ru/,

«PellieHite http://school-

27 21.04.25 collection.edu.ru/collection/chemistry.
9KCIEPUMEHTABHBIX 33124 H
1o Teme "HeMeTamint™s Jaruuk pH, 351eKTponpoBOIHOCTH
KonrponbHas padora no http://www.chemnet.ru/,

28 TeMaM «MeTaJuibl» U 28.04.25 http://school-

«HemeTamism collection.edu.ru/collection/chemistry.
Heopranuueckue u http://www.chemnet.ru/,
29 OpPraHUYeCKHUEe KUCIIOTHI. 05.05.25 http://school-

HCOpFaHI/I‘{eCKI/IC n
OpTraHU4YC€CKUC OCHOBAHU A

collection.edu.ru/collection/chemistry.
Jatuuk pH, 3nekTponpoBoIHOCTH
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AmdoTtepHbie
HEOPraHUYECKUE U
OpPraHUYeCKUE COCTUHEHHUS.

http://www.chemnet.ru/,
http://school-

30 12.05.24 collection.edu.ru/collection/chemistry.
I'eneTnueckas cBs3b H
HEOPTAHMYECKAX K Hatuuk pH, anexrponpoBogHoCTH
OpI‘aHI/IquKI/IX BCIICCTB
Pois xumuu B O6CCHC‘ICHI/II/I
SKOJIOTHYECKOM, http://www.chemnet.ru/,
31 JHEPreTUYECKON U MUILICBON 19.05.24 http://school-
0€3011aCHOCTH, Pa3BUTHH collection.edu.ru/collection/chemistry.
MEIULIMHBI
[IpencraBnenus 06 oOmMUX
HAYYHBIX IPUHITUIIAX http://www.chemnet.ru/,
32 HPOMBIIIUICHHOTO 26.05.25 http://school-
MOJYYCHHS BXKHEUIITHX collection.edu.ru/collection/chemistry.
BCIIICCTB
http://www.chemnet.ru/,
http://school-
YenoBek B MUPE BCIICCTB U . . .
33 P 09.006.24 collection.edu.ru/collection/chemistry.
MAaTEPHAIIOB
Jatuuk pH, anekTponpoBoIHOCTH
http://www.chemnet.ru/,
http://school-
XUMHS U 310POBLE
34 AP 09.05.25 collection.edu.ru/collection/chemistry.

YCJIOBCKAa

Jatuuk pH, 31eKTponpoBOHOCTH
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34 2

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI:

MaTtepuaibHO-TeXHHYECKas 0a3a:
1.Iludposas mnaboparopus:
1) mwianmier (I1K).
2) JIaTuuK TeMIepaTypbl HCCISTyEeMON CPEIIbI.
3) JlaT4nK BIIaXKHOCTH.

4) JlaT4nk OCBEUICHHOCTH.




5) JlaTuuk Temuneparypbl OKpYKAaroLIeH Cpelsl.

6) Jatuuk pH.

7) Muxkpockon (udposas yma).

2. Natunku ¢ poBbIX J1a00paTOPHiA 10 OMOIIOTUH, SKOJIOTHU U (PU3NOIOTUU

buonornsa

BnaxunocTtu Bo3ayxa
OcBeméHHoCcTH
pH

Temnepatypsbl
OKPYXAaIOIIEe Cpeabl

Okonorus ®dusnomnorus
BuiaxxnocTu Bo3yxa OcBeniéHHOCTH
OcBeméHHocTi pH
pH
Temnepatypsl

OKpYKarolleu cpebl

OnTHyeckoi MIOTHOCTH
525 um (kosopumeTp)

JlaTumk TemmepaTypbl
HCCIIETyEMOM CPEbI

XUMUS

pH

DIeKTpo
IIPOBOTHOCTH



