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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENTYalbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEl, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHue M MOCTPOeHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKH XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIINX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYIbTYpBI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TpyAa
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha PElICHUE MI0OANBHBIX MPOOIEM YCTOWYHMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepskanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb M3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsrolmuMu  TpeaMeTa «XUMUsD) SBISIOTCS 0a30oBbie Kypchl — «OpraHnuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HaHWH W3 O0IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
Opyd HM3YYCHHUH TpenMeTa OOecleYrBAaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOToo0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckast xumus» U «O01mas 1 HeopraHuyeckas
XUMUS» chopMHpoOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUEHUIO



y4eOHOrOo Marepuana W OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEAMHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BeEIleCTBaX HAOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHU TMOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
NPEICTaBICHUS O XUMUYECKOHN CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKII1H.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHHsS TEOPETHUECKUA MaTepuan u
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mras © HEOpPraHUYECKask XUMHU» OOYYarOIIUMCsl MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOIMYECKUX TMO3UILIMM,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercs B Kypcax 10 wu 11 KkmaccoB »siaeMeHTaMH COJEp)KaHUs, HMEIOIUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBS3M XHMHUHU C JIPYTUMH HayKamH, pacKpbIBalOT €€ poJib B IO3HABATEIbHON U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pereHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATEeNbCKUX 3a7ad. B 1menom coaepkaHue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (QUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHUs
OYHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnumane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYaroIIMXCs
IPUHATHIE MPOrpaMMON IO XUMHUHM TOAXOAbI K OINPEAEIEHUIO0 COJEPKaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JIEHCTBUN, MMEIOIIMX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs MPpobieM, MOUCKa, aHau3a U
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJsi NPUOOpPETEHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IleJied M3y4yeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOM HAyKHM Kak o0JacTu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW IESATENbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUS MIPeIMETa SBJISICTCS BIIOJIHE OMPAaBAaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMHU HU3y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:

. (GhOpMHUPOBAHHE CHCTEMBbl XUMHUYECKMX 3HAHUN KaK Ba)KHEHIIEH COCTaBIISIONMICH
€CTECTBEHHO-HAYyYHOW KapTHHbI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBIE IOHATHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE U IMOHUMaHHE



CYIIIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEi
UX PAa3BUTHUS U CTAHOBJIICHHUS;

J dopMupoBaHHE W pa3BUTHE MPEICTABICHUNH O HAYYHBIX METOJaX IO3HAHHA
BEIIECTB U XUMHUCCKUX PEAKIUi, HEOOXOIUMBIX ISl IPHOOPETEHUSI YMEHUN OPUEHTHPOBATHCS
B MHpE BEIIECTB U XHMUYECKUX SIBJICHHUH, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKOU U
IMOBCEAHEBHOM XKU3HU;

J pa3sBUTHE YMEHHMH W CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOII0ICHUEM IPaBUJ 0€30MacHOro OOpaIieHus C
BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3aJa4y U3y4eHus MpeaMera B
nporpaMMe Mo XMMHUHU yTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obOpazoBanusi. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIleH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJepXKaHus OOy4YeHHS,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW  OpraHu3aluy,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOW KU3HU Ui PEIICHUs
NPaKTUYECKUX 3a/1a4.

B cBs3u ¢ oTUM mpu u3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUPYIOLIEe 3HAUYCHUE
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajanTanus oOydYaromMxcs K  YCIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MHpA,
dopMHpOBaHHE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K camMooOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAaIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE TSI PA3JIMYHBIX BUJIOB JESTEIHLHOCTH: PEIICHHUS TpoOiIeM,
NIOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUsS OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XHMHH, a TAKXKe JUII OLEHKHU C
HO3HULUN HKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOpPETaTh HOBBIE 3HAHHS IO XHMHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayJHO-TIOMYJIIPHON HHPOPMAITUH XUMHUIECKOTO
COJICpXKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U NIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHWE y OOydJaromuxcs yOekIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUIGHHH TIJI0OAJbHBIX  MPOOJIEM  palOHAJIBHOTO
NPUPOIONIONB30BAHUS, TIOMOMHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXPAHEHHS MPHUPOTHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOIICHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)Ke MPUOOPETEHHs OMBITA MCITOJIL30BAHMS MOTyUYSHHBIX 3HAHUH JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUH B CUTYALUsIX, CBI3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B ydeOHOM maHe cpemgHero o0miero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJMT B COCTaB MpeIMETHOMN 0bnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO61iee yuCio YacoB, OTBEAEHHBIX U U3YUYEHUS XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 4ac B Heneio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coeauHenuii A. M. bytneposa,
e€ OocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (DOPMyYJIBI OpPraHMYECKUX BellecTB. l'omonorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbI M3YUYEHUsI BEIIECTB M UX MpEBpalllEeHU: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyTIIMBaHUE U FTOPEHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME W XHMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN aJKEHOB: (U3MYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIy4YEHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueHn-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
POCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHupPoOsanus U HUMpo8anus), noiyieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YIieBOJOPOAOB. [IpupoHbIii ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHsI BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiun «Hedte» n «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE TWICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xammue oprannyeckue coeMHEHNs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIJaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IIpUMEHEHHE. BOonopoHbIe CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB. JlelCTBHE METAaHOJIA U dTaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHE U
XMMHYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha




MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHEHHWE TiullepuHa U
STUJICHTJIUKOJISL.

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

Anbrerunpl M kemonvl. DopManbIeruj, aueTaubAErH]: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKLMH),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpO€HUuEe, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIME I KJlacca KUCIIOT, peaKIusl
TepudUKaNMK), TOoNyudeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorndeckas poib KUPOB.

VYrieBoJpl: cocTaB, KilacCU(pHKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXAEHHE B MPUPOJIE,
npUMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykros3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEUII0I03bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3YUYEHMs BEIIECTB U MX IPEBpALICHUI: NpPOBEACHUE,
HaOJIIOIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmajia C HMOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe IMIMHA). buonoruuyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: TUIPOJIM3, IEHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

OKCrepUMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB M WX MpEeBpaLeHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB MpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBIEC COCTUHEHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJIMMEPHU3ALUs U MOJINKOHICHCALINS.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M UX MPEBPAILLEHUIN: O3HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexrpeamMeTHbIE CBS3H.



Peanu3zanust MexXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYUYHBIC TOHSATHS: SBICHHE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJa, YHEPIeTUIECCKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOJOoTHsI: HUILEBbIC MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEIICTRA,
JICKAPCTBEHHBIC U KOCMETHYECKHUE MPENapaThl, MAaTCPHaIbl M3 HCKYCCTBEHHBIX H CHHTETHYCCKHUX
BOJIOKOH.

11 KJIACC
OBILIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBBI XUMHHU

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaiy, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuin 3akoH u llepuomgmyeckas cucrema Xxumuuyeckux osnemeHtos /J[. H.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBl XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEeMNoJIsipHasl W TOJSpHas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa30BaHMs KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemtecTBa MOJEKYyJISIpHOTO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsaTne 0 gucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas J0JIst
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkimatypa HeopraHMYeCKHX
BEIECTB. ['€HeTHueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX peakIuil B HEOpraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBpaAICHUS
SHEPIrUU MPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pPa3Nu4HbIX (GakTopoB. OOpaTUMbIE pEaKIIUU.
Xumnueckoe paBHoBecHe. (DAaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble M ciadble 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KUCJIAs], HEUTPAIbHAs, LIETOYHAS.

OKMCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHMs] BEHIECTB M HMX IMPEBpALICHUN: JEMOHCTpALIUS
tabmui «lleprognueckas cuctema xumudeckux saemeHToB [[. U. MenneneeBa», m3yueHue



MoOJeNIed KPUCTAUIMUECKHX PEmETOK, HAOMI0eHHe | OMNHCaHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3floKEHHE MEpPOKCHAAa BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHJIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKIUM».

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSAM XUMUYECKUX PEAKLIHM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUS «MACCOBAs JI0JIS BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonmoxkenue HemeramioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoa, cepsl, hocdopa u yrieposaa).

XHUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHUM (OKCHIO0B, KUCIOPOACOAEPKALTUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJLIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3J1eMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. O0mue
¢duszuueckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAKHEHUINIMX METAJUIOB (HATPUH, KaJWi, KajabIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHre MeTamioB B ObITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJIbl HW3YUYEHHUS BEIIECTB U HX TMPEBPAIICHUN: HU3YUCHHUE
KoeKuuu «MeTamapl U CIJIaBbl», OOPa3IOB HEMETAJUIOB, PEIIeHHWE SKCIEePUMEHTAIBHBIX
3a/7a4, HaONIOJIEHWEe W  OINKMCAaHWE JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMHM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMM BEUIECTB, pacuérhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUA 4 KU3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTETUUECKON U TTUIIEBO 0€3011acHOCTH,
pa3BUTUU MeauLMHbL. [loHSATHE O HaydHBIX METOJaxX IMO3HAHWUS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOmUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TONyYeHUs
BaKHEUIITNX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl I SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPAIbHBIC yI0OpEHUSI.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBHJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETNapaToB,
npaBuiia 6€30MacHOTO UCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH M3ydeHUH OOIIel M HEOPraHUYeCKON XMMHUU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHH,
TaK M MOHSTHH, SBJISIOUUXCS CUCTEMHBIMH JJIsi OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBeHHO-HAy4YHbIC TOHSTHS: HAYYHBIH (aKT, THIOTE3a, 3aKOH, TEOpPHs,
aHajgu3, CUHTE3,  Kiaccudukanus,  MEePUOAUYHOCTh,  HAOIMIOIEHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.



®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
paZlOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

Texnonorus: XUMHYECKas  MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIBHBIX MaTepHajoB, CeNTbCKOXO035HCTBEHHOE POM3BO/ICTBO, nuIieBas
MPOMBINIIEHHOCTh, (papMalneBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTb,
HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYalOIMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
porpaMM CpeaHero o01ero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JUYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHS» Ha YpOBHE CcpelHero ooOmiero ooOpa3oBaHUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHME O0YYAIOLUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroHIMXCs PyKOBOJCTBOBATbCS B CBOEH JESATENIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IPUCYIIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMera «XHMHsD» JOCTUTAIOTCS B E€IMHCTBE
y4eOHOM M  BOCHUTATENBbHOM JE€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJITYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMH UM HJ€allaMUd  POCCUICKOTO
IpaXXAaHCKOro O0O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOLIMMHU MPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cOpPMHUPOBAHHOCTh
ONbITa IIO3HABATEIbHOM M TPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcsi M0 pealu3aluu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUs K
3aKOHY U NMPaBOMIOPSAKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATENbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMUH;

yBaKEHHUsSI K IpOIEcCy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPe3yNbTaT UINTENbHBIX HAOIIOACHUM,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPpyZa YYEHbBIX U IPAKTHKOB;

MHTEpEeCa M II03HABATCIBHBIX MOTHMBOB B IIOJIy4YCHHMH U IOCIEAYIOIIEM AaHAIU3€
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallUH, CBSI3aHHBIE C XHWMHUYECKUMHU SIBICHHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OIICHMBAaTh CBOE MOBEJACHHE W MOCTYNKH CBOMX TOBApHUIIEH C TO3MIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MYECKOMY U IICUXUYECKOMY 37I0POBBIO;

COOIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUsl ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIbHOTO U KOJUIEKTUBHOIO 0O€30IacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIICJICTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyAOBOro BOCIMTAHUS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO I0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHWH MPAKTUYECKHX 3a/lad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOoQeccHil pa3TuvyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYJLy, JTIOJSM TPyia U pe3yibTaTaM TPYAOBOH JAEATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY MHJMBUIYaJIbHOM TpaeKTOpuM oOpa3oBaHMUs,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB ¥ MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
PaLMOHATILHOTO MTPUPOI0NOIB30BaHUS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHOMN cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpy:KarolleM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny TpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JAJi COBPEMEHHON IUBUIHM3AIUU: B €€
TYMaHUCTUYECKON HAINpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHHHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEUICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOH M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecrevYeHn: YCIOBHI YCIEUTHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJSydyaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUI OKPY’XKAIOIIEr0 MHUpa M MPOMCXOIAIIMX B HEM H3MEHEHHIA,



YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIIOUEHUSI HA OCHOBE HAYYHBIX (DPAKTOB M UMEIOIINXCS TaHHBIX
C 1EJBIO MOYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHHs IpobiieM
B PCAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON ACSITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPeOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iuuHbIX chepax mnpodeccrHoHanbHOU
JIeATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yNbTaThl OCBOCHUSA YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIMIMXCS MEXKIUCHUIUTMHAPHBIC
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB NTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTrusi, SABJICHUC, IIPOHECC, CUCTEMA, HayLIHI)II\/JI q)aKT, MIpUHOMUII, THIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAILHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTebHbIE, KOMMYHHKaTHUBHEIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TIpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIINXCs;

CIIOCOOHOCTh ~ OOy4alOIIUXCSI ~ HCIONb30BaTh  OCBOCHHBIE  MEXIAMCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHblE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA I[Gf/iCTBI/IfIMPI.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHU AeHCTBUIMMU:

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENNbHO (OPMYIHpPOBaTh U aKTyalIM3HpPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsaTh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUH HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM TMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS JJIsI OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKUX peaKHI/II‘/’I;

YCTaHABIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYXKIEHUS (MHIYKTHUBHBIC, JAEIyKTUBHBIE, IO aHAaJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMHYeckass (opMyna, YypaBHEHHE XHMHUECKOH peakiMu — TpU pPEIIeHUd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTHUYECKUX 3a]a4, TMPUMEHITh Ha3BaHHBIE MOJECIbHBIC MPEIACTaBICHUS
AJId BBIABJICHUSA XaPAKTCPHBIX ITPU3HAKOB U3YyYaCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBYS:

BJIaACTb OCHOBAMHU MCTOJJOB HAYUYHOT'O MMO3HAHHA BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

dbopMmynupoBaTh 1AM M 3aJadyd  HWCCJICJAOBAHMS, WCIOJb30BaTh IIOCTaBJICHHBIE |
CaMOCTOATEIIBHO C(bOpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUA U OCHOBLI
1151 POPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUH;



BJIAJICTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHMPOBAHHA M NPOBEICHUS YYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIEcca, CaAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb O0O0OOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKON HCCIIEN0BATEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HWHPoOpMauuu (HAYYHO-TIOMYJISipHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbE I0coOMs, pecypchl IHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMyJIMpoBaTh 3ampoCchl U IPUMEHATH pa3jIMuYHblE METOAbl IpPU IOHCKE U O0TOOpe
uHpopMaLuu, He0OOXOAMMOM [T BBINOJIHEHHS YUeOHbIX 3aJ1au ONPeaeIEHHOIO THUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY IpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayecTBE CpeACTBa INpu paboTe € XUMHUYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTeMaTU4yecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

OgiaieHHe YHHBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CY’KIaeMOM TeMbl B X0J/1€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (POPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4yeOHOro npoekTa ¥ (OpMyIHpOBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MYyTEM COTTIaCOBaHMSI MO3ULMIA B X0/1€ 00CYX/IeHUS U 0OMEHa MHEHHSIMH.

OsiaieHHe YHMBePCAJIbHBIMHU PeryIsiTHBHBIMH e CTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeJUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHW JEATEJIbHOCTM Ha OCHOBE CcaMoOaHalu3a |
CaMOOLIEHKH.

NPEIMETHBIE PE3YJIBTATDBI
10 KIIACC

IIpenmeTHbIe pe3ybTaThl OCBOCHUA Kypca « OpraHrudecKasi XUMUsD OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUHU SIBICHUNH NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYpPBhl JIMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
pelieHusT TPAaKTHUYECKUX 3a7ady M HKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BJIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHMUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u



COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITIEpPOAHBIA  CKEJIET,
(dyHKIMOHATBHAS TPYNNa, paauKai, H30Mepus, U30MEpbl, TOMOJOTHYECKHH psl, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsl CTPOEHUSI OPraHMYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllU€ B OCHOBE ITOHUMaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
Y IIPAKTUYECKOM JESATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATUH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COECIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIIEHHOI) (POpMYJT OpraHMYECKUX BELLECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIACCY/TPyNIe COCTUHEHUI
(YrneBomopoabl, KHCIOPOA M a30TCOAEpXKAllhe COCNMHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (ITHJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLUEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO03a, (PpyKTO3a,
KpaxmaJl, LIeJUTI0JI03a, TIIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpraHMYEeCKHX
BemecTB A. M. bytiepoBa a1 0ObsICHEHHS 3aBHCHMOCTH CBOICTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHYECKHE CBOWCTBA TUMUYHBIX MPEJICTABUTENIEH PAa3IMUHbIX KIACCOB OPraHUYECKHX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMWJEH, aleTwieH, Oyraauen-1,3, MerwiOyraaueH-1,3, OeHzou,
METaHOJ, ITaHOJ, ITUJIEHTJIUKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAsl U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBS3b MEXKIYy HUMU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YIJIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB MEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIUUCIEHHUS 110 XUMHYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH IO W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/HBIX BEIECTB WM MIPOAYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHUMHUU IIPU M3YUYEHUM BEIIECTB U XUMHUYECKHX SIBJICHUUN
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH COOJIOAATH MpaBHiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia OOpaIEHUS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMH 110 BBIITOJHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATE XUMHYECKUN HKCHEPUMEHT
(mpeBpallieHus1 OpraHU4YEeCKUX BEILECTB IIPU HAarpeBaHUM, NOJYyUYEHUE ITHIECHA U U3YUYEHHE €ro



CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKHX BEIIECTB, JEHaTypalus OeIKoB Mpu
HarpeBaHUM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMHU TEXHHKH 0€30MacHOCTH
npu oOpallleHUuu C BEIIEeCTBAaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISATh PE3YIbTaThl
XUMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKUUN U
dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U ApYTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollel MPUPOJHON cpenbl, 0OCO3HaBaThb ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpPraHMYeCKUX BellecTB, MoHUMas cMbici mnokaszarens [I/IK, mosicHaTs Ha
IpUMeEpax CrocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeIIOBEKa;

JUist 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHE IPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUIA  CJEMbIX W CHa0OBHIAMMX OOYyYArOIIMXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyt.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHuyecKas XUMHS)
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNW: O XHWMHYECKOW COCTaBJISIONICH ECTECTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJM XUMHH B TO3HAHWM SIBJICHHUH NPUPOIBI, B (POpMUpPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelieHus: TMPaKTUYECKUX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTEINEHb
OKHUCJICHHS, XHUMHUYECKas CBsi3b (KOBQJICHTHAas, WOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUTMYeCKasi  peméTka, THUIBI XMMHYECKHX  pEaKlMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peakIMi, XHUMHYECKOE€ paBHOBECHE), TEOpPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconManuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYUYEHUHU U O€30MacHOM HCIOJIb30BaHUU
BXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(hOopMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aUMOCBS3b, WCIIONb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMyn BEIIECTB W ypaBHEHUN XHMHYECKUX PEAKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHMYSCKHX BELICCTB (yrapHbId Tas3,
YIJICKUCIIBIA Ta3, aMMHUaK, Tami€Has HW3BECTh, HEraméHas HM3BECTb, NMHUTHEBAs COMA, MUPUT M
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTD U CTETICHh OKHCJICHHS] XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PAa3JIMUHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJuThdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasi, MOJEKYJISpHas, MOHHAas, METAJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUN;



c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPIraHUYECKUX BEILECTB
10 UX COCTaBY K ONpEeACNEHHOMY KJIAcCy/TpyIIe COSAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MenesneeBa, HCHONB3YS TMOHATHUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIH», «IHEPreTHUYCCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M WX
COEeIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucremMbl XuMuueckux nementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOJATBEPKIATh CYyIIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAy HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHBbIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIEeCTB, TEIUIOBOMY d((deKTy peaxiud,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, O0PaTUMOCTH PEAKIUH, YYaCTHIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKLUN PA3TUYHBIX THUIIOB, TIOJHBIE
U COKpallEHHBbIC YPABHEHUS PEaKLUi MOHHOTO OOMEHA, yUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIa;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMTH PEAKIUHU, MOATBEPKAAIOININE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pACMO3HABATH OMNBITHHIM TMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3uyYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIHero Bozjeiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTb XMMHMUECKHE MPOILIECCHI, JIEeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsSI CEPHON KHCIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIMIAX U IKOJOTUYECKUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH BBIYMCICHHUS C WCIOJB30BAHUEM TTOHSTHS
«MaccoBasi JIOJNisl BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaxiusax, Macchbl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYA0N U
nabopaTOpHBIM 000PYIOBaHKMEM, a TAK)Ke MpaBUiia OOPaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNA OSKCIIEPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTalld3aTopa, OMPEICIICHHUE CpPeJlbl
pPacTBOPOB BEILECTB C MMOMOIIBI0 YHUBEPCATHHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklud HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC peaklUu Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PElIEHUE SKCIIEPUMEHTAIbHBIX
3a1au o temam «Mertamibly U «Hemeramnael») B COOTBETCTBHM C MpPAaBWIAMU TEXHUKU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYI0BaHUEM, MPECTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMEe 3amluCH YpaBHEHUH COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;



C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYI0O HH()OPMALHIO,
[I0JIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHMKanuu, VHTepHET u
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHUH COOJIIOAATh NpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
IOBEJICHUS B OBITY M TPYJOBOH [EATENBHOCTH B LENSAX COXPAaHEHUs CBOEro 370pOBbi U
OKpPY’KaIOIIeW NPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBHS HA YKUBBIE OPraHU3MBbI
oIpesieN€HHBIX BEIEeCTB, MOHUMas cMblci nokasatens ITJK, noscHare Ha npumepax crocoObl
YMEHBILIEHU U IIPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUSA HA OPraHU3M YEJI0BEKa;

Ul O0YyYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHME NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI,

JUId  CHENbIX W CclHa0OBUIAIIMX OOYyYaroIIMXCsS: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyII.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Haum
Ne i/ eno?]z;)};?;:;if;ﬂ% nrem Beero Konrpoabnbsie IIpakTHyeckue 06;::)41;1;23;:251 e
padoThI padoThI pecypebi
Pazgen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XMMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHHYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 5 1
QJIKQ/IUCHBI, aJIKUHBI
2.3 ApomMaTH4eCKue yriaeBOA0POIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOAOB U 3 1
ux nepepadorka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyecKue coeinHeHust
3.1 Crupter. @enon 3
39 Anpaeruabl. KapOOHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upsl
3.3 VrieBoasl 3 1
Hroro no paszneny 13
Pasznea 4. A3oTcoaepxaiiue OpraHuyecKue coe{uHeHust
4.1 AMUHBL. AMUHOKHUCIIOTHI. benku 3
Hroro o pazueny 3
Paspnen S. BeicokoMoOJIeKy IsIpHbIE COCIMHEHUS
5.1 IInactmaccel. Kayuyku. Bonokna 2 ‘
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 ‘ 2




11 KIIACC

KoJsinyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m HanMeHOi;’g;:;iﬁiHOB nreM Beero Konrtpoabubie IIpakTnuyeckue o6 If:;q;ggz;f;m e
padoThbI padoThI pecypebi
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMHUYECKUX 3
anemeHToB /1. 1. Meneneena
19 Crtpoenue BemiecTBa. MHOrooOpasue 4
BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannueckasi XumMus
2.1 Merasibl 6
2.2 Hemeramnmnbl 9 1 1
23 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 5
BEILIECTB
Hroro no pazneny 17
Pasznen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Tema vpoKa Koarectso Hacon Hara DJIeKTpoHHBbIe HH(POBBIE
n/n yp Bceero Konrpoanbie  Tpakruaeckue A3y4YeHust o0pa3oBaTesibHbIE PecypChl
padoThI PadoThI
beAMET ODIAHIIECKO! i https://lesson.edu.ru/lesson/a9f3d191-
1 e 1 Sele-4e24-ac02-
POSHHKHOBCHEE, PASBITHE H IHAHCHH efb16fad9f6a?backUrl=9%2F04%2F10
5 Teopust cTpoeHHs OPraHUUECKUX COSTUHEHUI 1 https://lesson.edu.ru/lesson/c935a58c-
A. M. BytiiepoBa, €€ OCHOBHBIE TTOJIOKEHHSI ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o knaccuuKauu
3 OpraHuveckux BeriecTB. Homenkmarypa 1 https://lesson.edu.ru/lesson/726ee099-
(cucTemaTHuecKas) ¥ TPUBHUAIbHBIC HA3BAHUS e1a9-410f-b8be-b4ch589aeadl
OpraHUYECKUX BEIICCTB
4 CranToBas AHarHocTHICCKas aboTa 1 1 https://lesson.edu.ru/lesson/4da31505-
TapTOoBail IMATHOCTIHECKAA paBOT 652d-4916-9¢7c-56e88h39bb24
5 A;Kali{g;;}?‘:ii;‘E’Eeizi’eg%?omqecmﬂ 1 https://lesson.edu.ru/lesson/258ddc06-
PAA P ec23-473c-b3d7-ed82fcaddd02
IPEICTABUTENN ATKAHOB
6 AJTKEHEL COCTAB 1 CThocHIe. CBOcTE 1 https://lesson.edu.ru/lesson/4038171e-
‘ POCHHE, 4158-4bd1-ae98-18dc1cfh9399
7 DTHJICH U IPOITIICH — HPOCTEHIINe 1 https://lesson.edu.ru/lesson/05ab5925-
MPEJCTABUTEIH ATKEHOB ba8e-499e-840b-70b5e8db71ae
8 IMpaktuyeckas padota Ne 1. «IlonyueHue 1 1 https://lesson.edu.ru/lesson/53cd2379-
3THUJICHA U U3yYCHHE €T0 CBOUCTBY» 2345-43b1-9f67-7ebcdaf03ce0
9 ‘IA‘gK%:;f;i?:ﬁ:f:;i;r:;lff?iiﬂlfm 1 https://lesson.edu.ru/lesson/6df23393-
— vy 6£08-4b9f-ae01-a983b95h854a
p€3UHbI
10 AJIKHHBI: COCEaBuH OcoieHHOCTH CE)OeHM’ 1 https://lesson.edu.ru/lesson/05¢9a929-
TOMOOTMHCEIHI PAA. ANCTIICH 6741-4d7¢-84b5-009292468356
IPOCTEHIINIT TIPEICTABUTEIN AIKHHOB
1 BerunciieHust Mo ypaBHEHHUIO XUMHYECKOI 1 https://lesson.edu.ru/lesson/7dada027-
peakuuu 8448-418f-b416-thaledd4ab6d
12 ApeHsl: 6eH30J1 ¥ TOIyoJl. TOKCHYHOCTh 1 https://lesson.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9feef4
13 I'enernueckast CBSA3b yIiIEeBOJOPOIOB, 1 https://lesson.edu.ru/lesson/6¢919641-
MPUHAJIEXKANUX K Pa3IMYHBIM KJIaccam 7956-4130-b1fd-c7e71db395d7
14 [IpupoaHbie HCTOUHUKH YIIIEBOAOPOIOB: 1 https://lesson.edu.ru/lesson/99557a5e-

NPUPOJIHBIN Ta3 U MOMYyTHBIE HEPTIHBIC TA3bI,

2221-43e0-97b8-983de535c44d
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HETh U MPOAYKTHI €€ MepepadoTKU

HpPIpO}.IHI:Ie HUCTOYHUKH YTICBOAOPOAOB:

https://lesson.edu.ru/lesson/99557a5e-

15 MIPUPOJIHBIN Ta3 U HOIyTHEIE He(TsHbIE Ta3bl, 9921-4300-97b3-983de535c44d
He()Th ¥ IPOAYKTHI €€ miepepaboTKu
16 KontposbHas paboTa 1o pasuerny https://lesson.edu.ru/lesson/6abf1680-
«YTIeBOIOPOABI» 4eb5-46f2-8ea5-44d63cccf518
17 IpenenbHbie OHOATOMHBIC CIIUPTHI: METAHOI https://lesson.edu.ru/lesson/5439c18b-
1 3TaHoJI. BomopoiHas cBsi3b 7440-4b6f-bf84-c04fa4d71694f
18 MHOT0aTOMHBIE CIIUPTHI: STHICHTIIUKOIb U https://lesson.edu.ru/lesson/461aa9c8-
TJIMLEPUH c0ef-4827-a8e5-d12a0bedc826
19 ®DeHOI: CTPOCHHE MOJICKYIIBI, (PU3UUECKHE U https://lesson.edu.ru/lesson/649883b8-
XMMHUUYECKHE CBOWCTBA, IPUMCHEHHE 7¢c5f-4116-896e-10a2278b08f1
20 Anpaeruabl: GopMabAeTH/I U alleTaTbICTH/I. https://lesson.edu.ru/lesson/8664b319-
Aueton 0ba3-4945-b076-ch7ae58580b90
21 OHOOCHOBHBIE TIPe/IETbHBIE KAPOOHOBBIE https://lesson.edu.ru/lesson/b4feaa04-
KHCJIOTHI: MypaBbHHASA M YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
99 [MpakTryeckas padora Ne 2. «CBoiicTBa https://lesson.edu.ru/lesson/9834d408-
pacTBopa YKCYCHOM KHUCIOTBD» 386d-444a-8de3-7efba8b98cdb
23 CreaprHOBas U OJIEMHOBAsI KHCIOTHI, KaK https://lesson.edu.ru/lesson/71ac43f2-
NPEICTABUTENHN BBICIIMX KapOOHOBBIX KUCIOT a0d4-4945-a0eb-1e59cd5f4dof
o4 Mpla Kak COIM BBICIIMX KaPOOHOBBIX KHCIIOT, https://lesson.edu.ru/lesson/71ac43f2-
UX MOIOIIIEE JIciiCTBHE a0d4-4945-a0eb-1e59cd5f4dof
’s EJI06)KHI)IC 3¢)pr1 KaK linOI/ISBOI[HBIe)K https://lesson.edu.ru/lesson/71ac43f2-
apOOHOBBIX KHCIIOT. [ MIPOIIH3 CIIOMKHBIX 2004-4945-20eb-1e59cd5f4dof
3¢upos
2% Kupsr: rugponus, npuMeHeHue, https://lesson.edu.ru/lesson/71ac43f2-
OuoJsioruueckasi pojb KHUPOB a0d4-4945-a0eb-1e59cd5f4dof
97 SBI;?SI;;II;:?ICTeaBéTI;J:;CTC;?fI;i?Oﬁ;Sa https://lesson.edu.ru/lesson/709ce43a-
pea ’ ’ deb6-4281-963b-01d2e212d4d0
(dhpyKTO3a, caxaposa
28 Kpaxmair u neirono3a Kak mpupoIHbIe https://lesson.edu.ru/lesson/690fbb76-
TOJIMMEPbI f94a-4f77-bbbe-3d3ae748f716
29 AMUHLL MeTHIAMAR 1 AHIIIH https://lesson.edu.ru/lesson/0c608a59-
) 4c69-4481-839e-9205f201b73e
30 HToroBslii KOHTPOJIBHBIN TECT
AMHHOKHCIIOTEI KaK aM(OTepHEIe https://lesson.edu.ru/lesson/c2f2f3d7-
31 OpPTaHHYECKUE COSAMHEHUS, UX

OMOJIOTMYECKOE 3HAUCHUE. HCHTI/II[H

43d1-4873-ace0-78eca6009628
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Bbenku kax MMPUPOAHBIC BLICOKOMOJICKYIISIPHBIC

https://lesson.edu.ru/lesson/c2f2f3d7-

2| coemumenns ! 4301-4873-ace0-782ca6009628
33 OCHOBHBIE TTIOHATUSA XUMUHU 1 https://lesson.edu.ru/lesson/45b81dac-
BBICOKOMOJICKYJISIPHBIX COCNHEHUI acha-440e-99e3-14c3ba78050a
34 g}zgggg;fnfz;ﬁ;;ﬁ?zzmeHﬂﬁ. 1 https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a
ITnacTMaccel, KaydyKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOIT'PAMME
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11 KUIACC

KoauyecTBOo yacoB

Ne Tema vpoKa Hara JJIeKTpoHHBbIe HU(POBLIE

n/n yp Beero  OHTPoabHbie  IMpakruueckue uyyeyyg 00pa3oBaTelbHbIe pecypchl

padoThI padoThI

1 XUMHYECKHIA SIEMEHT. ATOM. DIIEKTPOHHAS 1 https://lesson.edu.ru/lesson/20b1df2e-
KOH(Urypauusi aTOMOB 6ce4-435b-b6dc-5155d30a45fa
ITepuonnueckuii 3axoH u [lepuoandeckas

9 crcTeMa XUMUYIECKUX dyeMenToB J1. 1. 1 https://lesson.edu.ru/lesson/e7d48881-
MenzeneeBa, uX CBSI3b C COBPEMEHHOM 055d-49da-a49c¢-7375¢3d033e9
TEOpHEeH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH H3MEHEHUSI CBONCTB
XUMHUYECCKUX 3JICMCHTOB U UX COG,HI/IHCHI/Iﬁ 110

3 rpyIIaM u nepuoaam. 3HaueHHe 1 https://lesson.edu.ru/lesson/e7d48881-
MEPHONIECKOTO 3aKOHA M CHCTEMBI 055d-49da-a49c-7375¢3d033e9
xuMudeckux 3emenToB /.M. MenneneeBa B
Pa3BUTUHN HAYKH

4 E;p;?iiizg;i:fgéxggﬁsziaﬂ CBA3b, €€ 1 https://lesson.edu.ru/lesson/a9c9a6le-

BT, MERA P e387-4ffe-befb-acadc7241b21
KOB&JICHTHOM CBsi3U. BoiopoiHas cBsi3b
5 Bxoias KoHTDoNLHas baboTa 1 1 https://lesson.edu.ru/lesson/cc14f97b-
A P P ada3-4ac9-a123-dadc40973c6f
BasieHTHOCTB. DIIEKTPOOTPHUIIATETBHOCTb.

6 Crenenb okucienus. Bemecrsa 1 https://lesson.edu.ru/lesson/12bfc348-
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO 007f-4796-bcda-180fc6b720fe
CTPOCHHUS

7 gg:;;ﬁemg ﬁ?{i)ﬁ?ﬁ;lﬁéﬂczxg'm 1 https://lesson.edu.ru/lesson/8ae38be6-

JUBIE PACTEODEL e06f-4fae-9729-69903109f968
MaccoBasi J0Jis BEIIECTBA B PaCTBOPE
Kiraccudukanus 1 HOMEHKJIATypa

8 HEOPraHUYeCKUX coeMHeHni. [ eHeTnueckas 1 https://lesson.edu.ru/lesson/5e33bc30-
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3IMYHBIX 805d-41fe-bf72-860434f45f57
KJIaCCOB
Kiraccudukarnms XAMAYECKHX PEAKIUid B
HCOPTAHHHCCKOH 1 OPTAHHHICCKOM XHMIH. https://lesson.edu.ru/lesson/75637222-

9 3aKOH COXPAaHEHHsI MacChl BEIIECTB; 3aKOH 1

COXpaHCHHA U NIPCBPALICHHUSA SHCPIUU IIPU
XUMHUYCCKUX PCAKIUAX

d397-4bla-810a-cc7bca9e8alc
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Ckopocts peakiuid. OOpaTUMbIC PEAKIUH.

https://lesson.edu.ru/lesson/fOcb5def-

10 Ximmaeckoe pasrosecie 307e-4575-89d0-86041h603655
Hpaxrieckas padora Ne 1. «Bmsmme https://lesson.edu.ru/lesson/fOcb5def-
11 | pa3nuuHbIX (HaKTOPOB Ha CKOPOCTH 307e-4575-89d0-86041b603655
XMUMHYECKON PEaKITHI
DrekTponuTHUecKas qucconuarius. IousTre
1p O BOTOPOTHOM roKazaTene (pH) pacTBopa. https://lesson.edu.ru/lesson/237cdb54-
Peakuuu nonnoro oomena. ['mapoius 2787-4817-8330-6e027b075645
OpPraHHUYECKUX M HEOPTaHMIECKHUX BEIIECTB
OKHCIIMTENbHO-BOCCTAHOBHTE b HbIE https://lesson.edu.ru/lesson/8f219cef-
13 | peakuuu. [lonsTre 06 3nekTponuze 7283-44d5-b58a-b3d1b2eeh237
paciiaBoB M PacTBOPOB COJeH
Mertamnsl, ux nonoxenue B [lepuoanueckoi
CHCTEME XHMHUECKUX 51eMEeHTOB . M. https://lesson.edu.ru/lesson/a0d5bd16-
14 MeHneneeBa U 0COOCHHOCTH CTPOCHUS 6836-4a1e-8073-70c60469c862
aToMoB. OO01He (hu3nYecKre CBOMCTBA
METAJIOB
15 CrutaBbl METAIOB. DJIEKTPOXUMHYUCCKHUI PSJT https://lesson.edu.ru/lesson/e7ff8162-
HAIPSHKEHUH METaJIOB 0d4d-40f8-b9f7-422¢3e710750
XHUMHAYEeCKHE CBOMCTBA BAXKHECHIITNX METAJIIIOB https:/lesson.edu.ru/lesson/e7ff8162-
16 | (narpuid, Kanuid, Kanbuui, vari, 004d-40f8-b9F7-422¢3¢ 710750
ATIOMUHUN) ¥ UX COCTMHECHUH
17 XHUMHYECKHE CBOMCTBA XpOMa, ME/IN M UX https://lesson.edu.ru/lesson/e7ff8162-
COCIMHEHU I 0d4d-40f8-b9f7-422c3e710750
18 XUMUYECKHE CBOMCTBA [IMHKA, JKEIe3a U UX https://lesson.edu.ru/lesson/e7ff8162-
COCIMHEHUI 0d4d-40f8-b9f7-422c3e710750
lpaxieckas padora Ne 2. "Pemerne https://lesson.edu.ru/lesson/e7ff8162-
19 | sKkCnepUMEHTANTBHBIX 337124 110 TEME 0044d-40f8-b9f7-422c3e710750
«MeTtaysny"
HeMeTaHHBI, X ITOJIOKCHHEC B
20 IMeproanyeckoil cucTeMe XUMHUYECKHX https://lesson.edu.ru/lesson/e7ff8162-
sneMeHnToB J[. . MeHneneeBa U 0COOCHHOCTH 0d4d-40f8-b9f7-422¢3e710750
CTPOCHUS AaTOMOB
HIHHECKHE CBOHCTBA HEMCTAILIOB. https://lesson.edu.ru/lesson/cfb70c37-
21 | Annortporus HeMETa/UIoOB (Ha IpUMepe 2784-4¢66-be05-b0966dffb673
KHCJI0poJia, cepbl, pochopa 1 yriepoaa)
22 | XuMHYECKHE CBOWCTBA rAJIOTEHOB, CEPhl U HX https://lesson.edu.ru/lesson/cfb70c37-
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COCIMHEHUN 2784-4c66-be05-b0966dffb673

23 XuMHu4ecKre CBOMCTBA a3oTa, hocdopa u ux 1 https://lesson.edu.ru/lesson/cfb70c37-
COCIMHEHUN 2784-4c66-be05-b0966dffb673

24 XHUMHYECKHE CBOMCTBA YIiiepoa, KPEMHUS 1 1 https://lesson.edu.ru/lesson/cfb70c37-
WX COCAUHCHUN 2784-4c66-be05-b0966dffb673

o5 IIprMeHeHne BAKHEUIIINX HEMETAJIOB U HX 1 https://lesson.edu.ru/lesson/cfb70c37-
COEIUHECHMIA 2784-4c66-be05-b0966dffh673
O0001IeHUE U CUCTEMAaTU3aIUs 3HAHUI 110

o | Teme «Hemeranas». Berurciaenus mo 1 https://lesson.edu.ru/lesson/cfb70c37-
YPaBHEHHSIM XUMUYECKHX PEAKIHIA 1 2784-4¢66-be05-b0966dffh673
TEPMOXUMHYECKUE PACUETHI

97 giﬁ;ﬁzﬁ:ﬂiﬁ?iﬁ; S(I:GT?;::IHG 1 https://lesson.edu.ru/lesson/7c19b0ba-
" " 7815-4db3-86f4-d0ac5b740b3b

Hemetamns"»

28 Heopranuueckue u OpraHuYeCKue KUCIOTHI. 1 https://lesson.edu.ru/lesson/35¢c2be59-
Heopranuueckue v OpraHuuecKue OCHOBAHHSI f1c6-46c6-910c-46a0576d6924
AmdoTepHbIe HEOPraHUIECKUE H

9o  OPTaHMYECKHE COCTMHEHHUS. I'eHeTHueckas 1 https://lesson.edu.ru/lesson/46b429e4-
CBSI3b HCOPTaHMYECKUX U OPraHUMIECKUX 931c-43fb-a2ba-be9eObbeddef
BEILECTB

30 | UToroBslii KOHTPOIBHBIN TECT 1

31 Egggr’éfx?;;o?z?;;e;g %ﬁ:gﬁggzﬁzﬂ’ 1 https://lesson.edu.ru/lesson/c6c5af9a-

’ 9645-4604-9834-59151d566a61
Pa3BUTUN MCAUIIUHBI
30 Eﬁ;ﬁ;;ﬁfﬁgg;gIzileuﬂﬂ}?o??;;i?ieﬁm 1 https://lesson.edu.ru/lesson/c6c5af9a-
. 9645-4604-9834-59151d566a61
B)KHCHIIIMX BEIIECTB

33 UesioBeK B MUDE BEIIECTS H MATEPHATIOB 1 https://lesson.edu.ru/lesson/c6c5af9a-

9645-4604-9834-59151d566a61

34 Xumms u 310poBbe HeTOBEKa 1 https://lesson.edu.ru/lesson/c6c5af9a-

9645-4604-9834-59151d566a61
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MPOLIECCA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEPHOE
o6mectBo «M3marenbetBo «IIpocBerenuex»
* Xumus, 11 xknace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A. AKIHOHEpHOE
o6mectBo «M3marenbctBo «IIpocBerenuex»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Meroaundeckoe nmocodue Kk yueoHuky O. C. ['abpuensna «Xumus». 10 xknacc. bazoBblit
ypoBensb / O. C. I'abpuensn. — M.: "lIpocsemenune"”, 2023
Meroandeckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 11 kinacc. bazobrit
ypoBensb / O. C. I'abpuensa. — M.: "IIpocsemenne”, 2024

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/
HPUJIOXEHHUE
KanennapHo-reMaTu4yeckuii JIaH ¢ yueToM padoueii mporpaMMbl BOCIUTAHUS
10 k1ace
Moayb BOCHUTATEIbHOM Bcero IIpakTu4eckue
Ne | HasBanue pa3nena .
nporpammsl «llIkoJbHBIH YPOoK» KOJI-BO YaCOB padoTsI
IIT yeTBepTH
1. | YrneBogopoms ‘ HeHnb poccuiickoil HayKu 1 -
IV yerBepTh
2. | Kucnopoaconepxamye | JeHb KOCMOHaBTUKU
OpPraHu4ecKue 1 -
COEJIMHEHHSI
3. | AzoTconepxkarue Bcemupnsblit genb 3eMiaun
OpTaHWYECKUE 1 -
COEJIMHEHHS
11 kaacc
Moay/b BOCIIUTATEIBHOM Bcero IIpakTHyeckue
Ne | HasBanue pa3nena .
nporpamMmmbl «IIKoJIbHBIN YPOK» KOJI-BO 4aCOB padoThI

III yeTBepTH

1. | Teopernueckue

JeHnb poccuiickoil HayKu

OCHOBBI XUMHH ! ]
IV 4erBepTH
2. | Heopranuueckas JleHb KOCMOHABTUKH 1 )
XUMHUS
3. | Heopranuueckas BcemupHnslit neHp 3emMnu 1 )

XHUMUsL
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