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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE CpEIHET0 00IIero oopa3oBaHus pa3padboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoit @enepannn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (emepanbHOit
oOpa3oBarenbHON Mporpammbl cpeanero obmiero ooOpazosanus (POII COO),
npeacTaBieHHbIX B DeepaibHOM rocy1apCTBEHHOM

obpazoBarenbHoM cTangapTe COO, ¢ yuérom Konnenmuu npemnojaBaHus yueOHOTo
npeaMera «XuMus» B 00pa3oBaresbHbIX opranu3anusx Poccuiickoii denepanuu,
peanu3yIIMX OCHOBHBIE 00pa30BaTeIbHbBIE MPOrPAMMBI, 1 OCHOBHBIX TOJIOKEHUM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepaiuu Ha nepuof 10 2025
roja» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXO/IOB K pa3pabOTKe MPOrpaMMBbl MO XUMHUHU, K OMpPEAeIeHUI0 o01en
CTpaTeruu OOy4Y€HHs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpEACTBAMU
yuebHoro npeameta «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuenrtyanbHble nojoxenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
COJIep)KaHus, pe3yiabTaToOB OOYy4YeHHMsT U TpeOOBaHUII K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, MOJYyYaeMOE€ BBIMYCKHMKaMHU 0011e00pa30BaTeNIbHOM
OpraHM3aIllH, SIBISIETCS HEOTHEMIIEMOM 9acThbi0 UX 00pa3oBaHHOCTH. OHO CITYKUT
3aBepUIAIOIIMM ATAllOM peanu3aliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOYEBBIX LIEHHOCTEN, MPUCYLIUX 1IEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHHUL.
OTH 1IEHHOCTHM KacaloTCs TO3HAHUS 3aKOHOB MPUPOABI, (OPMUPOBAHUSA
MHUPOBO33pEHUSI U OOIIeH KyJIbTyphl YEJIOBEKAa, a TaKke OKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MMPUPOIHOH cpefie. Peanmsyercs
XUMHUUYeckoe oOpa3oBaHHE OOydYalolUXCSd Ha YypOBHE CpeaHero oOIero
oOpa3oBaHMsl CpeACTBaMU y4e€OHOTO TIpenMeTra «XuMHUS», COJAEpPKAHHE U
MOCTPOCHUE KOTOPOTO OMPE/ENICHBI B MPOTpaMMe 10 XUMHUU € YIETOM crerupuKu
HAyKW XUMUU, €€ 3HAYeHUs B TMO3HAHUU TPHUPOABl U B MaTEPHUAILHON KU3HU
oOlIecTBa, a Takke ¢ y4€TOM OOIIMX LeNed W IPHUHIMIIOB, XapaKTepU3YIOIIHX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpefHero oodmero oopaszoBanusi B Poccuiickoii
denepanum.

XuMHUsl Kak d3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT oco0yi0 pojb B
COBPEMEHHOM IUBWJIM3AIUU, B CO3aHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHKE PALIMOHATBHOTO HAYYHOTO MBIIIICHHUS, B
CO3/1aHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpY’)KAIOIIEM MHPE KaKk O €IUHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTAMU PUMEHEHUSI.



TecHo B3auMoOAEWCTBYS C APYTMMM €CTECTBEHHBIMH HayKaMM, XMMHs CTajia
HEOTHEMIJIEMOM YacThIO MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIELUIHOTO
TpyJa M JKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEHHas XUMHS Kak Hayka
co3yjareibHas, KaKk HayKa BBICOKMX TEXHOJOTHMI HalpaBlieHa Ha peLICHHE
IJI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cooTBeTcTBUM ¢ O0IIMMHU LENSIMU U IPUHIMIIAMU CPETHETO 00111ero 00pa3oBaHHUs
conepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHb H3YUEHHS)
OPUEHTHUPOBAHO  TMPEUMYIIECTBEHHO Ha  OOIIEKYJIbTYpPHYIO  MOJTOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 UM I BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OpUEHTHUPOB, YCIEUIHOTO BKIIOUYEHHUS B JKHU3Hb COLIMYMa, IPOJOJIKECHHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIsOMUMH TTpeAMeTa « XUMUS» IBISIIOTCA 6a30BbIe KypChl — «Opranuyeckast
xuMusi» U «OO0mass ¥ HEOpraHuyeckas XHUMUsS», OCHOBHBIM KOMIIOHEHTOM
coJiepKaHUsl KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHUM IO
HEOPTraHMYECKON XUMHH (C BKIIOUCHUEM 3HAaHUN U3 00IIeH XMMHUN) U OpTaHUYECKOU
xumuu. DopMHpOBaHHWE AAHHOW CUCTEMbl 3HAHWW TIPU H3YUYECHUH IpPEaMETa
o0ecrieunBaeT BO3MOXXKHOCTh PAaCCMOTPEHHUS] BCET0 MHOIroo0pasus BEIIECTB Ha
OCHOBE OOIIMX MOHSITHI, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cPOpMHUpOBaHA B MNPOrpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOIO TOJXO0Ja K U3Y4YeHHIO Yy4eOHOro wmarepuana u oOyClIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHUEM 3HAHUH HA ONPEAEIIEHHBIX TEOPETUUECKUX
ypoBHsAX. Tak, B Kypce OpPraHM4eCKOW XMMHMM BEILECTBA PAaCCMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUs OPraHWYECKUX COCIMHEHUH, a TAKXKE Ha
YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHHUH BEILIECTB.
Cenenusi 00 wH3y4yaeMbIX B Kypce BeLIeCTBaX JalOTCSI B Pa3BUTHM — OT
YTJIEBOJOPOAOB 10 CIOXHBIX OMOJOTMYECKHM AaKTUBHBIX COeAMHEHH. B kypce
OpraHUYeCKON XWUMHUU TIOJIy4alOT pa3BUTUE CHOPMHUPOBAHHBIE Ha YpPOBHE
OCHOBHOTO 0011er0 00pa3oBaHus MEPBOHAYAIBHBIE IPEJICTABICHUS O XUMUYECKON
CBA3M, KJIIACCU(PMKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB
OT UX CTPOEHUS, 0 XMMUYECKOU PEaKLUN.

I[Ton HOBBIM yIJIOM 3peHHUsT B mOpeaMeTe «XuMus» 0a30BOr0  YpPOBHSA
paccMaTpUBaeTCs W3yYCHHBIH Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOpPETUUYECKUM MaTepuan U (DAKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX U
XUMUUYeckoi peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O00yJaronuMcsl TMPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKHUX IMO3ULIUMN,



rIyO’ke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH O3TOro 3aKkoHa — OT
000011aK011IeH 10 0OBSICHSIONICH M IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHMsI AoTOIHsAeTCs B Kypcax 10 u 11 kimaccoB asieMeHTamMu
COJIEP/KAHUS, MMEIOUIMMH KyJIbTYpOJOTHUYECKUNA W TPUKIAIHOW XapakTep. JTU
3HaHUS CHOCOOCTBYIOT NMOHUMAHHWIO B3aMMOCBSA3M XMMHUHM C JIPYTHUMH HAayKaMmH,
PacKpbIBAIOT €€ pOJIb B MO3HABATENBHON U MPAKTUUECKOM NEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHUSI K MPOIECCY TBOPUECTBA B 00JIaCTH TEOPUU
Y IPAKTUYECKUX MPUIIOKEHUI XMMUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICTMBATh HH(POPMALIMIO U IPUMEHSTH €€ JIJ1s1 OMOIHEHUS 3HAaHU,
pPELICHUS MHTEIUIEKTYaIbHBIX U 3KCIIEPUMEHTAJIBHBIX MCCIIEIOBATENbCKUX 3a1a4. B
LIEJIOM COJiep’KaHue y4eOHOro mpenMera «XHMHsS» AAHHOTO YPOBHS H3YyYEHHUS
OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y O0YUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHUs (QUIOCOPCKUX UJeH, TaKuX Kak: MaTepualbHOE E€IUHCTBO
HEOPraHWYECKOI0 U OPraHu4eCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHEM, [T0O3HABAEMOCTb PUPOJIHBIX SIBJIEHUH MTyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUYMM MeXAy HOBBIMH (akTaMd U TEOPETHUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEILICHUU 3KOJIOTMYECKUX MpoOiem, a
Takke MpoleM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHust 3a1ad BOCHHUTAHUSA, PA3BUTHS U COLMAIM3AIMKM O0yYaroUuXxcs
MPUHATBIE MPOTPaMMOM O XWUMHUU MOAXOAbl K OMNPEACIICHUIO COJACPXKAHHS U
IOCTPOEHUSI TpeaMeTa MpeaycMaTpUBalOT (OPMHUPOBAHUE YHUBEPCAIbHBIX
yuyeOHBIX JEeMCTBMI, HMEIIUX ©0a30BO€ 3HAU€HUE Ui pa3IUYHbIX BUIOB
NEeSATEIbHOCTH: PEIIeHHs Mpo0JieM, MOoucKa, aHajau3a U 00paboTku MHGOpMaIHH,
HEOOXOAUMBIX ISl MPUOOPETEHHsI OMNbITa MPAKTUUYECKOM M MCCIIEI0BaTEIbCKON
JEeSATEIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B MO3HAHUH XUMUHU.

B npakTuke mpenojaBanusi XUMHHU KaK Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus,
TaK M Ha YypPOBHE CpeaHero oOmiero oOpa3oBaHUs, TPU  OIMPEICTCHUU
CoJlepKaTeIbHOW XapaKTEPUCTUKU IIeJIe H3y4deHUs TMpeaMeTa HampaBlieHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (POPMUpPOBAHUE OCHOB
XUMUYCCKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOU
JIESTETLHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTypbhl. C
METOJIMYECKOW TOYKH 3PEHUS TaKOW IMOAXOJM K OINPEACIICHUIO IMENIeH H3y4eHUs
IIpeIMETa SBIISICTCS BIIOJIHE OTIPABIAHHBIM.



CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMU IIEJIIMU U3YYCHHS IPEAMETa « XUMHUS
Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SIBISIOTCS:

- (OopMHpPOBaHHME CHCTEMbl XHMHUYECKHX 3HAHWHA KaKk BaKHEHIICH
COCTaBIISIIOIIECH €CTeCTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOH
JICKAT KITIOYCBBIC TOHATHA, (PYHIAMEHTAIBLHBIC 3aKOHBI U TCOPHH XHMHH,
OCBOCHHUE S3bIKAa HAyKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IeHN T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOPUEH MX
Pa3BUTHUS U CTAHOBJICHHSI,

. (I)OpMHpOBaHI/Ie H Pa3BUTHC HpGI[CTaBHCHI/Iﬁ O HAYYHBIX MCTOJAAX ITIO3HAHUA
BCIICCTB 1 XUMHNYCCKHX peaKum”I, HCO6XOI[I/IMI>IX JJIA HpI/IO6p€TeHI/IH yMeHI/Iﬁ
OPUCHTHUPOBATBCA B MHPC BCHICCTB U XHUMHUYCCKUX HBHGHHﬁ, HNMCIOIIINX
MCCTO B IIpUPOJC, B HpaKTH‘IGCKOﬁ )51 HOBCCIIHGBHOﬁ KN3HHU,

pa3BUTHE YMEHUI U CIIOCOOOB JESATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHCHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIFOJICHHEM  IPaBHUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ sTtuM, copaepxaTenbHash XapaKTepUCTHKAa LEJNed M 3a7ad H3y4eHHs
IpeIMETa B IpOrpaMMe 10 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHU TMPUOPUTETAMU B CHUCTEME CpeaHero obmiero odpaszoBanus. CeroaHs B
MPENOIaBaHUH XUMHUU B OOJIbLIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUIECKOU
KOMIIOHEHTE COJEepXKaHUs OOy4yeHUs, OPUEHTHUPOBAHHOM Ha IOATOTOBKY
BBIITYCKHUKAa 0011e00pa30BaTeIbHON OpraHu3aluy, BJIAJCIOIIEr0 HE HabOpoM
3HaHUU, a (QYHKIMOHAJIBHON TpaMOTHOCTBIO, TO €CTh CHOCOOAMM U YMEHUSIMHU
AKTHBHOTO TOJyYE€HHs] 3HAHNUW U IPUMEHEHHUS UX B PEAJIbHOM KU3HU JUISl pEILIECHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM mpu u3ydyeHUM TpeameTa «XUMUsS» JTOMUHUPYIOIIEE 3HAUYCHHE
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

aganTanys OOydJaloImUXCcs K YCIOBUSAM JWHAMHUYHO pPa3BUBAIOIICTOCS MUDA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHITHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX XKU3HCHHBIX CHUTYAIUSAX, CBA3AHHBIX C BEIICCTBAMHU U UX
npuMeHeHneM; (GOpMUPOBAHUE Yy OOYYAIOIINXCS KIIOYEBBIX HABBIKOB (KITIOUYEBBIX
KOMITCTCHIINH), WMCIOIINX YHUBEpPCAJbHOC 3HAUCHWE I Pa3IUYHBIX BHJIOB
NeSATEeILHOCTH: PENICHHs MpoOJieM, MOorcKa, aHaau3a U 00paboTku MHGOpMAIIIH,
HEOOXOAMMBIX JJIsI TPUOOPETEHUS OTIBITA IEATEIILHOCTH, KOTOpast 3aHUMAET BAXKHOE
MECTO B TO3HAHUHW XWMHH, a TAKXE JJI1 OIEHKH C TO3WIUH 3KOJIOTHYCCKOU
0€30macHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJI0OBeKa U MPUPOTHYIO CPENY;



pa3sBUTHE IIO3HABATEJIbHBIX WMHTEPECOB, HWHTEUIEKTYAJIbHBIX H TBOPYECKUX
CIIOCOOHOCTEN 00yYarOIIMXCS: CIOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATh HOBBIE
3HAHMS 110 XUMHUU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTSAMH, UCIIOIb30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJI TIOUCKA M aHalIu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMALMKA XUMUYECKOTO COJIEepKaHus; (OPMUPOBAHUE U
pa3BuUTHE Yy OOYy4YarOMIMXCSd AacCOLMATHBHOTO M  JIOTUYECKOIO MBILUICHHUS,
HAOJIOIATENIbHOCTH,  COOPaHHOCTH,  aKKypaTHOCTH,  KOTOpble  OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHUU M MPOBEACHUU XUMHYECKOIO
AKCIIEPUMEHTA; BOCIIUTAHUE Y OOYyYarONIMXCsl YOeKAEHHOCTH B TYMaHUCTUYECKOM
HAIPaBIEHHOCTH XWMUH, €€ BaXKHOM pPOJM B PEUICHUH TJI00aIbHBIX MPOoOsIeM
PAlMOHAIIBHOTO IPUPOIOINOIB30BAHMS, ITOIIOIHEHUS YJHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOJIUMOCTH OEpex HOro
OTHOLIEHUS K MPUPOJAE M CBOEMY 3JI0POBbIO, a TaKXe MPUOOPETEHHUs OIbITA
VCIIOJIb30BAHUS IIOJYYEHHBIX 3HAHUW JUISl OPUHATUS TPAMOTHBIX PELICHUW B
CUTYyalUsAX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSAMU.

B yueOHOM muaHe cpenHero obmero odopa3zoBaHus IpeAMeET «XUMHs» 0a30BOro
YPOBHS BXOAMT B COCTaB IpeaMeTHOH obOsactu «EcTecTBEeHHO-HAY4YHBIE
MIPEAMETBD».

OOmiee 4yuciaO0 YacoB, OTBENEHHBIX ISl M3YYEHHS XMMHH, Ha 0a30BOM YypOBHE
cpeaHero obmiero oopazoBaHus, cocTapisieT 68 yacoB: B 10 kiracce — 34 yaca (1 gac
B Hejento), B 11 kiacce — 34 yaca (1 yac B Hezielnto).

COIEPXAHUE OBYUYUEHUSA

10 KJIACC

OPI'"AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

IIpeameT OpraHMyYecKold XUMHHU: €€ BO3HUKHOBEHHME, Pa3BUTHE W 3HAUYCHHUE B
IOJIYyYEHUM HOBBIX BEIIECTB M MaTepHANOB. Teopusi CTPOECHHsS OPraHUYECKHX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE T0JI0KeHUS. CTPYKTYpHBIE (OPMYIIbI
OpraHMYeCcKUX BeulecTB. l'omosiorusi, wu3omepus. XHUMHUYECKas CBsI3b B
OpraHUYEeCKUX COECUHEHUSX — OJMHAPHbBIEC U KPATHBIE CBS3U.

[IpeacraBnenre o0 KiIacCH(PUKAIMK OpPraHUYECKUX BemiecTB. HomeHkmarypa
OpPraHUYeCKUX COCJUHEHMM (CUCTeMaTHYecKas) W TPUBHAIbHBIC Ha3BaHUS
BAXKHEHUIIINUX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.



OKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHS BEHIECTB MW WX TPEBpAIICHUN:
O3HaKOMJICHHE ¢ 00pa3I[aMi OpTaHNYECKHX BEIIECTB M MaTEepHaiaMH Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPTraHUYECKHX BEIIECTB, HAOIOJCHHE W OMUCAHHE
JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPALICHUIO OPraHWMYECKUX BEIIECTB IIPH
HarpeBaHuM (IiaBjieHue, OOyIJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKUM psAA. MeTaH U 3TaH — MpOoCTENIINE
MPEACTABUTEIN QJIKAaHOB: (HU3WYECKUEe M XUMHYECKHE CBOWCTBA (peakiuu
3aMEIleHUs] U TOPEHUS ), HAXOXKECHUE B IPUPOJIE, ITOTYyUCHUE U TPUMEHECHHE.

AJKEHBI: COCTaB W CTPOEHHE, T'OMOJOTMYECKHA psAld. ODTWIEH W NPONUIIEH —
OpOCTEHIINE NPEACTABUTENN AJKEHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIpATalUd, OKUCJIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u wmeTunOyranues-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHEe CBOMCTBA (peakuus moiauMmepusaruu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTHYECKUN psf. ALETUIICH —
MPOCTEUIIMKA TPENCTaBUTENIb aJKUHOB: COCTaB, CTPOEHUE, (PUBHYECKHE H
XUMHUYECKUE CBOMCTBA (pEaKIMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUJIpaTaliHy,
TOpPEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

Apensl. bensou: coctas, ctpoeHue, PU3NYECKUE U XUMHUYECKUE CBOMCTBA (PeaKInu
raJOreHUpPOBAHUS U HUTPOBAHUSA), MOJYYEHUE U NpPUMEHEHHE. 1o.yon: cocmas,
cmpoenue, uzuueckue u XUMUYecKue CEOUCmea (peakyuu 2ano2eHuposanus u
HUMPOBAHUsL), NOyyeHue u npumeHerue. TOKCUUHOCTb apEHOB.

['eHeTnyeckasi CBA3b MEXKIY YIVIEBOAOPOAAMH, MPUHAIJICKAIIUMU K Pa3TUUYHBIM
KJ1accam.

[IpupoaHbie HCTOYHUKHU YTIAeBOAOPO0B. [IpupoaHblii ra3 U NomyTHbIE HEPTIHBIC
razel. Hedte u e€ mpoucxoxaenue. CrnocoOsl nepepaboTku HeDTHU: MEpPEroHka,
KPEKUHI (TepMUYECKHM, KaTadUTHUeCKui), nupoiu3. IIpoaykTsl mnepepaboTku
He()THU, UX MPUMEHEHHE B TMPOMBIIUIEHHOCTH W B ObITy. KaMeHHbI yroias u
MPOAYKTHI €r0 nepepadOTKu.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M WX NPEBpALCHUN:
03HAaKOMJIEHHE C 00pa3llaMH MJIACTMACC, KAydyKOB U Pe3UHbI, KoyuteKiuu «Hed o
U «YTOJIb», MOAEITUPOBAHUE MOJIEKYJI YIJIEBOJAOPOJOB M TaJIOTCHONPOU3BOIHBIX,
MIPOBEICHHUE MPAKTUICCKON paOOThI: OJYUYCHHUE STUIICHA U U3YyUYEHHE €T0 CBOMCTB.
PacuétHrble 3amaun.




Boluucienus mo ypaBHEHHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIECTBA WM MPOJYKTa pEaKIMU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WX MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kaiue opraHnnveckne coeTuHEeHUs

[IpenenbpHBIC OTHOATOMHBIC CIIUPTHI. METaHO M 3TAHOJ: CTPOCHUE, (PU3NIEeCKre 1
XUMUYECKUE CBOMCTBA (pEaKMy C aKTUBHBIMU METaJljlaMU, FaJOr€HOBOIOPOIaMH,
TrOpeHue), NpuMeHeHHe. BoaopojHbie CBS3M MEXKIYy MOJEKyJIaMUd CIUPTOB.
JlelicTBHE METAHOJIA K 3TAaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHI. DTUJICHTJIUKOJIb U TJIUIEPUH: CTPOCHHUE, (Pu3nueckue u
XMMHYECKHE  CBOMCTBA  (B3aMMOJICMCTBHE CO  IIEJOYHBIMU  METaJlIaMHU,
KaueCTBEHHAsl peakius Ha MHOTOaTOMHBIE CIHUPTHI). JlelicTBHEe Ha OpraHu3M
yenoBeka. [[puMeHeHne riuueprHa U STUJICHTIIMKOJIA.

@DeHOo: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CcBOMcTBa. TOKCHUYHOCTD
¢enomna. [Ipumenenue enona.

Anpaerunbl u kemousi. opmanbaeru], aleTanbAeTu: CTpOeHUue, PU3nyecKue u
XUMUYECKHE CBOMCTBA (pEaKIMU OKHCJICHUS U BOCCTAHOBJICHMS, KaUECTBEHHBIC
pEaKInK ), OJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeAebHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbHHAasE M YKCyCHas
KUCJIOTBI: CTpOEHUE, (PU3nUecKre U XUMUYECKUE CBOWCTBA (CBOWMCTBA, O0IIME i
KJIacca KUCIIOT, peaklust STepU(pUKALIMK ), TOJydeHHE U IpuMeHeHue. CTeapuHoBast
1 OJIEMHOBAsI KUCJIOThI KaK MPECTABUTENH BbICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. llpumenenue xupoB. buonorumyeckas poiib
KHUPOB.

VYrneBoapl: cocraB, Kiaccu(pUKanus yrieBoAOB (MOHO-, IW- U MOJHCAXapuibl).
['moko3a — mpoCTEeUIM MOHOCAaXapul: OCOOCHHOCTH CTPOCHUS MOJIEKYJIBI,
Gu3ndeckre ¥ XMMHUYECKHE CBOWCTBA (B3auMoaeicTre ¢ ruapokcuaom meau(ll),
OKHCJICHHME aMMHauyHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBiIEHUE,
OpO’KeHHUE TIIOKO3bl), HAXOXKACHHUE B IPUPOJIE, MPUMEHEHHUE, OMOJIOTHYECKas POJib.
®otocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak OpUpoaHble nojguMepbl. CTpoeHHe Kpaxmaja H
neunosio3bl.  du3nueckue M XMMHYECKHME CBOWMCTBA Kpaxmana (THApoJiu3,
KAueCTBEHHAs PEaKIUs C HOJOM).



DKCTepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIECTB U UX MPEBPAILEHUI: TPOBEICHUE,
HaOJIOJICHNE W ONKCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE CIHPTOB,
KauyeCTBEHHBIC PEAaKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHONA OKCHUIOM
meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJCHCTBHE TIIMIIEPUHA C THAPOKCHUIOM
meau(ll)), anpaernnoB (OKMcCIeHHE aMMHAYHBIM pacTBOpoM okcuzaa cepedpa(l) u
rugpokcugom Menu(ll), B3aumMopeilicTBHUe Kpaxmalia C HMOJOM), MPOBEJICHHE
PAaKTHYECKON pabOThI: CBOWCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérurlie 3agaun.

Brluucnenus no ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEILECTBA WM NPOAYKTa PEaKLUMU IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

A3OTCOI[€p)KaHII/IC OPraHu4CcCKUC COCANHCHU .

AMMHOKHCIIOTBI KakK aM(bOTepHBIG OpraHn4YCCKUC COCIHMHCHUA. duznyeckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IIpUMCECPC FHI/IHI/IHa). buonoruyeckoe
3HAa4YCHUEC aMHUHOKHUCIIOT. HeHTI/II[BI.

benkun Kkak MpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTYpa O€IKOB. XMMHUYECKHE CBOMCTBA OEIIKOB:

ruapoOJIN3, ACHATypalus, KAYUCCTBCHHBIC PCAKIIMN Ha OCJIKH.
9KCH€pI/IMCHTEUIBHI>Ie MCTOAbI N3YUCHUA BCIICCTB U UX HpeBpameHHﬁ:

HAOJIIOICHHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpallys OCIKOB MpU
HarpeBaHWUM, [IBETHBIC PEAKIIUU OEIKOB.

BbicokoMoieKkyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHS XWUMHUH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAUHEHUN —
NOJIMMEPU3ALMS U IOJTUKOHEHCAL.

3KCHepI/IMeHTaJ'II>HI>Ie MCTOAbI N3YUCHUA BCIICCTB U UX npeBpameHHﬁ:

O3HAaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanu3zanust MmexXnpeaMETHBIX CBA3EH MTPU U3YUYEHUH OPraHUYECKOW XMMHH B



10 KJ1acce OCYIICCTBIIACTCA qepes3 HCIIOJIb30BAHHUEC KakK 06HII/IX
CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK 1 HOHHTHﬁ, ABJLIIOIIUXCS CUCTCMHBIMU TSI
OTACJIBbHBIX MPCAMCTOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKO0H,
TEOpHs, aHaW3, CHHTE3, KiIaccu(uKaIusi, TMePUOINIHOCTh, HAOIIOIEHNE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE.

duzuka: MaTcpusda, SHCPIrusda, Macca, aToM, 3JICKTPOH, MOJICKYJIA, BHepreTH‘IeCKI/Iﬁ
YPOBCHL, BCIICCTBO, TCJIO, 06T)éM, arperaTHoc COCTOJAHUC BCIICCTBA, (1)I/I3I/I‘{€CKI/IC
BCIIMYMHBI U CAVMHUIIBI UX U3MCPCHUSI.

buonorusa: xnetka, opraam3M, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doToCHHTE3, OHMOJOTMYCCKH AaKTHUBHBIC BellecTBa (OCIKH, YIJICBOIBI, JKHPHI,
dbepMeHTHI).

['corpadus: MuHEpaibl, TOPHBIC IOPOABI, IIOJC3HBIC HCKOIAeMbIC, TOILIMBO,
pEeCypCHI.

TexHonorus: IMMIOCBBIC ITPOAYKTHI, OCHOBBI PAIMOHAJIBHOI'O IIMTAHHWA, MOIOIIHC
cpeacrBa, JICKAPCTBCHHBLIC W KOCMCTHYCCKHUC IIPCIIapaTrbl, MAaTCpHaJbl U3
HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKHUH d7eMeHT. ATOM. Sapo aToma, M30TOMbl. IJIEKTPOHHAST 000JOUKA.
DHEepreTUYeCKUe YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 3IEMEHTHI.
Oco0eHHOCTH paclpeesieHHsl IEKTPOHOB MO OpOUTalIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpAIIHS aTOMOB.

ITepunonnyeckuit 3akoH u Ileproanueckas cucrema XuMHUIECKUX dieMeHToB [[. U.
MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKkoHA U Ilepuogndeckol CHUCTEMBI
xuMmudeckux aneMeHToB Jl. M. MenpneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIPYNNaM W TEPHOJaM.
3HavYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMUYECKasi CBA3b. BUJIbI XUMUUECKOHN CBsI3U (KOBaJ€HTHAS
HETIOJISIpHAss M TOJIsIpHAas, WOHHAs, MeTajuImdeckas). MexaHu3Mbl 00pa30BaHHS



KOBQJICHTHOM XMMHYECKOW CBsi3M (OOMEHHBIH W JIOHOPHOAKIECIITOPHBIN).
BonoponHas cBsi3b. BaneHTHOCT. DNEKTPOOTpULIATENBHOCTh. CTENEHb OKUCIICHHUS.
HNoHbI: KaTHOHBI U AHUOHBL.

BemecTBa MOJEKYJIIPHOIO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA
coCcTaBa BelIeCTBA. THUIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTbh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKY.

[TonsiTHE O NUCTIEPCHBIX cUcTeMaX. VICTUHHBIE U KOJIJIOUIHBIE pacTBOPbL. MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE.

Krnaccudukanus Heoprannueckux coeanHeHuid. HoMmeHkiaTypa HEOpraHUYEeCKuX
BelecTB. ['eHeTHMYecKkas CBsI3b HEOPTaHMYECKUX BEIIECTB, NPUHAJICKAMUX K
Pa3INYHBIM KJIACCAM.

XumMuueckas PCaKnIusl. KJIaCCI/I(bI/IKaHHH XUMHUYCCKHUX peaKum”I B HCOPT AHUYECCKOM U
OpFaHquCKOﬁ XHUMHUH. 3aKOH COXpaHCHUA MACChl BCUICCTB, 3dKOH COXPAHCHHUA U
IMPCBpAIICHUA SHCPI'NHU IIPU XUMHUYCCKUX PCAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTbh OT pas3inyHbIX ¢akTopoB. OOpaTumbie
peakuuu. XuMHYECKOe paBHOBecue. PakTOpbl, BIMAIOIIUME HA COCTOSIHHE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnexTponutuyeckas auccouuanus. CunbHble U cialble 3nekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCIIasA, HEUTpaJIbHAS, IEI0YHAS.

OKMCIINTEILHO-BOCCTAHOBUTEIBLHBIC PCaKIH.

OKCHEpPUMEHTAIIBHBIE METOJbl M3Y4YEHMS BEIIECTB W MX MPEBPALLCHUN:
neMoHcTpauus Tabmun «llepuoanueckas cucrema xumuueckux snemenTon . M.
MenneneeBay, M3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U
ONHCaHUE EMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yio’KEHUE MEPOKCHIA
BOJOPOJA B MPUCYTCTBUU KaTAJIN3aTOPA, ONPEIEICHUE CPENBI PACTBOPOB BELIECTB
C IOMOIIbIO YHUBEPCATBHOIO MHIUKATOPA, PEaKIIM HOHHOTO 0OMEHa), IPOBECHHE
IpaKTUYECKON paboThl « BiusiHue pa3znuuHbix (GakTOPOB HA CKOPOCTh XUMHUYECKON
peaKuum».

Pacuéthrblie 3amaumn.

Pacyérpl Mo ypaBHEHUSIM XMMHYECKUX PEAKLHUN, B TOM YHCIIE TEPMOXUMUYECKHUE
Pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAsI I0JIS BEIIECTBAY.
Heoprannueckasi xumus

Hemeramnel. Tlonoxenne HemeraiuioB B llepuomnueckon cCHUCTEME XMMUYECKUX
sanementoB JI. M. MenneneeBa U 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3UYECKUE



CBOWMCTBA HEMETAJUIOB. AJUTOTPONHS HEMETAIUIOB (HA MPHUMEpPE KHUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

XUMHUUCCKUE CBOWCTBA BAXHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEPbI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M WX  COCIUHCHHWHA  (OKCHIIOB,
KHACJIOPOACOACPIKAIINX KUCIIOT, BOJOPOTHBIX COCTUHEHHN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. Ilomoxkenue wetaiuioB B lleproamyeckor CHUCTEME XUMHYECKHUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UYEK
aToMOB MeTayloB. O01Me husndeckure cBoiicTBa MeTauioB. CrilaBbl METaJIJIOB.

DNEeKTPOXUMHYECKHUI psAJl HAIPSHKEHUI METAILJIOB.
XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJJIOB (HATPUM, KaJIMK, KaJIbIIUH, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O6HII/IC CITOCOOBI IMOJIY4YCHMA MCTAJLIIOB. HpI/IMeHeHI/IG MCTAJIJZIOB B 6I>ITy U TCXHHUKC.

3KCH€pI/IMCHTEUII>HI>Ie MCTOAbI M3YUYCHHA BCIICCTB U UX HpeBpameHHﬁ: HN3Yy4CHHUC
KOJUICKIITMH «MeTtanbl )51 CILJIaBbID», o6pa3u03 HEMCTAJIIIOB, PCIICHUC
OKCIICPUMCHTAJIbHBIX 3aaa4, Ha6JIIOI[eHI/Ie N OIIMCAHHUC JCMOHCTPAIWOHHBIX U
J'Ia60paTOpHI>IX OIIBITOB (BSaHMOHCﬁCTBHG T'uApOoKCHIa aJIFOMHMHUA C paCTBOpaMH
KHCJIOT U H.[@JIO‘IGIZ, Ka4CCTBCHHLIC PCAKIINN HA KATHUOHLI MeTaJ'IJ'IOB).

PacuétHbie 3aJa4H.

Pacuérel Maccel BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WIM 00bEMY OJHOIO W3 YYacCTBYIOLUIMX B pEaKLUU BEUIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA 4 JKU3Hb

Ponp xumun B o0OecCneYeHHWU OHKOJOTHUECKOH, JHEPreTUYEeCKOM M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJIaX MO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpeacraBnennss 06 OOMMX HAYYHBIX MPUHIIUIIAX MPOMBIIUICHHOTO TMOTYYEHUS
BAYKHEUIINX BEILIECTB.

UenoBek B MUpE BEHIECTB U MATEPUAIOB: BAXKHEHIIINE CTPOUTEIIBHBIE MAaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPACKH, CTEKJIO, KepamMuKa, MaTepuasibl IJis
AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKNE U MUHEPAIbHBIC yI0OPECHHUS.



XuMHUSIT W 3J0pOBbE YEJIOBEKA: TMpPaBWJia HCMOJIb30BaHUA JIEKAPCTBEHHBIX
npenapaToB, IIpaBujia 0€30MMaCHOT0 UCIIOIB30BaHUS MIPErapaToB OLITOBOM XUMHUH B
HOBCEIHEBHOU KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MexXnpeIMEeTHBIX CBA3€H MpU U3YYEHUH OOIIed U HEeOpraHM4eCKou
xumMun B 11 Kiacce OCYIIECTBISIETCS 4YEpe3 HCMOJb30BAaHUE Kak OOIIUX
€CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHATUN, SIBIIOIIUXCS CUCTEMHBIMU JJIS
OTJEJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEeHHO-HAyYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHUHTE3, KJiacCHU(UKAIMs, NMEePUOIUIHOCTh, HAOIIO/EHNE, SKCIECPUMEHT,
MOJIETUPOBAHUE, U3MEPEHNUE, SIBJIICHUE.

®dusuka: MaTepus, YHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOTI,
PaTMoOaKTUBHOCTb, MOJIEKYJIa, YHEPIETHUCCKHUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHHME BEIECTBA, (PU3MYECKUE BEJIMYUHBI W CAUHHUIBI HX
M3MEPEHUS, CKOPOCTh.

buonorus: kimerka, opraausm, sKocuctema, ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTaMUHbI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuUHEpaNbl, TOPHBIC MOPOABI, IOJIE3HBIE HCKOMAeMble, TOILIUBO,
PECYpCHI.

TexHomorusi: XUMHUYECKas IMPOMBIINIJICHHOCTb, MCTAJLIYprusa, IIPOU3BOIACTBO
CTPOUTCIIBHBIX MATCPHAJIOB, CEIIbCKOXO03SHMCTBECHHOC IMPpOU3BOACTBO, IIHIICBAA
IMPOMBINIJICHHOCTD, (bapMaI_[eBTI/ILIeCKaH IIPOMBIIIJIICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKUX IIpCraparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCpHUAJIOB,
QJICKTPOHHAS NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHNMA ITPOIT'PAMMBI 110 XUMK
HA BA30OBOM YPOBHE CPEJJHET'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00yJaroIUMUCS
MporpaMM CpeaHero ooOIero odpa3oBaHUsl (JIMYHOCTHBIM, METANPEAMETHBIM M
npeaMeTHbIM). HayyHo-mMeToqudeckoil OCHOBOM it pa3pabOTKU TIaHUPYEMBbIX
pEe3yJbTaTOB OCBOCHHUSI MPOTPAaMM CpPEAHET0 OOIIero OOpa3oBaHMsS SBISETCS
CHUCTEMHO-JIEATCIIbHOCTHBIM MOJIXOI.

B coorBercTBUM € CUCTCMHO-ACATCIIBHOCTHBIM  IIOAXOOAOM B  CTPYKTYpPC
JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHA IIPCAMCTA «XuMHus» Ha YPOBHC CPCOHCTO
O6HICI'O 06pa3OBaHI/IH BBIACJICHBI CJICAYIOIMHNC COCTABJIAOIITUC!

0CO3HaHHE O0YJAOITUMHUCST POCCUMCKON IPaskTaHCKON MJIEHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOIIPEAEICHUIO; HaIU4ne
MOTHBAIMM K OOYYEeHHIO;  IICJICHANPABICHHOE pa3BUTUE BHYTPEHHUX
yOeXKACHUN TUYHOCTH HA OCHOBE

KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX Tpaguluii 0a30BOM HayKd XUMUWU;
FOTOBHOCTh M CIIOCOOHOCTh OOY4YarolmMXCsl PYKOBOJCTBOBAaThCA B  CBOEH
JESATETPHOCTH 1EHHOCTHO-CMBICJIOBBIMA yYCTAHOBKAMM, TPHUCYIIUMHU IIEJIOCTHOM
CHUCTEME XHMHYECKOTO0 OOpa3OBaHMS; HAJUYHE MPABOCO3HAHUS IKOJIOTHYCCKOU
KYJBTYPBI i CTIOCOOHOCTH CTABHTh

HEJIU U CTPOUTD ) KU3HCHHLIC I1JIaHbI.

JIMYHOCTHBIE PE3YJIBTATHI OCBOEHUS NpeaMeETa «XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCHUTATENIbHON JIEATETbHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSMM U HJAcAJIaMU
POCCHIICKOTO TPa)KJAHCKOIO OOIIeCTBa, MPUHATHIMA B OOIIECTBE HOPMAaMH H
MpaBUjaMu  TOBEJEHUSA, CIOCOOCTBYIOUIMMHU  MpOIECCaM  CAMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYaIOLTUXCS.

JInyHOCTHBIE  pe3yJIbTaThl  OCBOEHUs  IpeaMeTa  «XUMHS»  OTPAkKaroT
c(OpPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON ACSATEIHHOCTH
00yJaroImMXCcsl MO peaau3aliy TPUHSATHIX B OOIECTBE IIEHHOCTEN, B TOM YHUCJIC B
YacCTH:

1) rpa:kaaHCKOT0 BOCIMTAHMSI

OCO3HaHUuA O6y‘laIOH_II/IMI/IC$I CBOUX KOHCTUTYUHWOHHEIX ITPaB U O6$[33HHOCTGI\/’I,



YBAXXCHHA K 3aKOHY M IPABOHNOPAAKY, HNPCACTABIICHUA O COIMAJbHBIX HOpMax H
IMpaBHJIaX MCKINYHOCTHBIX

OTHOILIEHUH B KOJIJICKTUBE;

TOTOBHOCTHM K COBMECTHON TBOPYECKOH AESITEIBHOCTH NPH CO3IaHUHU Y4E€OHBIX
MIPOEKTOB, PEIICHUN YIEOHBIX U MMO3HABATEIBHBIX 33144, BHIMOTHECHUH XUMUYECKUX
AKCIIEPUMEHTOB; CIIOCOOHOCTH MOHUMAaTh M IMPUHMMATh MOTHUBBI, HAMEpEHUS,
JIOTUKY U

apryMEHTBI JAPYTUX MPH aHAIM3C Pa3IMYHBIX BUIOB yUEOHOH NEATEIBHOCTH; 2)
NATPUOTHYECKOT0 BOCTIMTAHUA:

HEHHOCTHOTO OTHOIICHUA K NCTOPUICCKOMY U HAYYHOMY HACJICAUTO

OTCYECTBEHHOM XUMHH; YBaXCHHUA K IIPOOCCCY TBOPUCCTBA B obOiacTu TCOPHUH U
MMPAKTUYCCKOI0 MPUMCHCHUA XUMHWH, OCO3HAHUA TOI'O, YTO JOCTHIKCHHA HAYKH CCTh
pe3yijibTaT MJIMUTCIbHBIX Ha6JHOII€HI/If/'I, KPOIIOTJIMBBIX  3KCIICPHUMCHTAJIBHBIX
ITOUCKOB, IIOCTOSHHOI'O TPpYyda y‘IéHLIX H IIPAKTUKOB;, HHTCPCCA U ITO3HABATCIIbHBIX
MOTHBOB B IMOJYYCHHH U IMOCICAYIOIICM aHAJIN3C

WH(POPMAIIMHU O TIEPEOBBIX JOCTIKEHHSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBCHHOI'O CO3HAHMHA, STHUYCCKOI'O IMOBCIACHUA, CIIOCOOHOCTH OLICHUBATDH
CUTyaluu, CBA3aHHBIC C XUMHWYCCKUMMU ABJICHUAMMH,

Y NPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH; TOTOBHOCTU OLICHUBATh CBOE NOBEICHUE U IOCTYIIKH CBOMX
TOBAPUILEN C TO3ULIMI HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN
ATUX MOCTYIIKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbS:

MMOHUMAaHUS LICHHOCTEN 30pOBOro U Oe30macHOro odpasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY M MCUXUYECKOMY
3I0POBbBIO; COOJIIOICHUSI TIPABHIT OE€30MTACHOTO OOPAICHUsI C BEIIECTBAMU B OBITY,

HOBCCHHGBHOI;'I JKHU3HHU U B pr,[[OBOﬁ ACATCIIbHOCTH,; INTOHHMMAHHA CHHOCTH IIPpaBUJI
WHAWBUAYAJIbHOI'O U KOJIJICKTUBHOI'O

0€30MMacHOT0 MOBEJICHUSI B CUTYAILIUIX, YIPOXKAIOIMIUX 37J0POBBIO U KU3HU JIIOJIEH;
OCO3HaHMS MOCIEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS

aJIKOT0Jisl, HAPKOTUKOB, KypeHUs); 5) TPy10BOr0
BOCIIMTAHUSA:



KOMMyHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO-I/ICCJI€,HOBaTeHBCKOﬁ JACATCIBHOCTH,
O6HICCTB€HHO HOJIG?)HOﬁ, TBOp‘IeCKOfI N APYTUX BUAAX ACATCIBbHOCTH, YCTAHOBKH Ha
AKTMBHOC y4aCTHUC B PCIICHUM IPAKTUICCKUX 3ada4

COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);
WHTEpeca K MPAKTUIECKOMY M3yUEeHUIO TPOodecCruii pa3TuIHOro po/ia, B TOM

YHUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUW 10 XUMHUH; YBAXKECHUS K TPYY,
JOJISIM TPYAa U PE3yJIbTaTaM TPYIOBOU NESITENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHAMBUIYaJTbHOM TpaeKTOpUU o0Opa3oBaHMs, Oynymiedl mpodeccuu u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00IIEeCTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LEIECO00PA3HOr0 OTHOMICHUS K TPUPOAE, KAK UCTOUHHUKY

CYLIECTBOBAHMS JKM3HM Ha 3emiie; [OHMMAaHMS TJ00ATBbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOJIEM, BIUSHUS

SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHOM M COLUAIBHOU CpEAbI;
OCO3HaHUsl HEOOXOAMMOCTH UCIOIb30BaHUS TOCTHKEHUN XUMUU AJIs

pelIeHUsI BONPOCOB PAIMOHAIBHOTO MPUPOAONOIB30BAHNS; AKTUBHOTO HENIPUSITUSA
JNEUCTBUM, MPUHOCAIIUX BpEd OKPYXKAIOWIEd IPUPOAHOM Cpele, YMEHUs
MIPOTHO3UPOBATH HeOJIaronpusiTHbIC 3KOJIOTUYECKHUE MOCIIEICTBUSA
NPEANPUHUMAEMBIX JEUCTBUA MW TMPENOTBpAllaTh MX;  HAJIWYMS Pa3BUTOrO
JKOJIOTUYECKOI0 MBILUJICHHS, JKOJOTHYECKOW KYJIbTYpPhI, OIIbITA JACATEIBbHOCTU
JKOJIOTUYECKOM  HAMpPABJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCA HMH B
MO03HABATENIbHON, KOMMYHUKATUBHOW U COIMAIBHOW MPAKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIEOJIOTHU XeMohoOuu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAyKH W OOIICCTBEHHOM NMPAKTUKH; IOHUMAHHS CICIU(BUKH
XUMHH KaK HayKH, 0CO3HaHUsA €€ poJid B (POPMHUPOBAHUH PAITMOHAIHPHOTO HAYYHOTO
MBIIIUICHUS, CO3/IaHUM 1IEJIOCTHOTO IMPEJICTABICHUS 00 OKpY’KalollleM MHUpE Kak O
€IMHCTBE MPUPOAbI W YEJIOBEKA, B MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH U
penieHuu mpooJieM COXpaHEHUs MPUPOTHOTO paBHOBECHS; YOSKIEHHOCTH B 0COO0OM
3HAYMMOCTH XWMMHUHU UISI COBPEMEHHOW NIMBWIM3ALMU: B €€ T'YMAaHUCTHUYECKOU
HAIMpaBJICHHOCTH W BAXXHOW pOJM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYPbI, PEIICHUH II100AJIbHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, SHEPIETUUCCKOM, ITUITIEBOM M AKOJIOTHYECKON OS30ITaCHOCTH, B Pa3BUTHH
MEJUIIUHBI, OOECICUCHUH YCIOBUU YCHEITHOTO TpyJda ¢  AKOJOTMYECKU



KOM(bOpTHOﬁ KHN3HHU KaxXJ101o YJICHA 06H1€CTB8,; GCTGCTBCHHO-HaquOﬁ
I'paMOTHOCTH: IIOHHMMAHHUA CYHIIHOCTH MCTOAOB IIO3HAHUA, HCIIOJIb3YyCMbBIX B
CCTCCTBCHHBIX HaAyKaXx, CIIOCOOHOCTH HCHOJIb30BaTh [MOJIy4aCMbIC 3HAHHA JIA
aHaiu3a M OOBSICHEHUS SBIICHUM OKPYZKAromiero Mupa U INpOUCXOIAIINX B HEM
HSMGHGHHﬁ, YMCHUA [JICJIaThb 00OCHOBaHHBIC 3aKJIOUYECHHUS Ha OCHOBE Hay4YHBIX
(1)3KTOB N MMCIOIIHUXCA OJAaHHBIX C MCJIbIO ITOJNYYCHHA JOCTOBCPHBLIX BbIBOJOB,
CITOCOOHOCTH CaMOCTOSATEIBHO MCIIOJIHF30BAaTh XUMHUUYSCKHUE 3HAHMS JJIA

pCUICHUA HpO6HeM B PCAJIBHBIX JKU3HCHHBIX CUTYAlIUAX; MHTCPCCA
K IIO3HAaHUIO U HCCHGIIOB&TCHLCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTU K HETIPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY MOJIYY€HUIO HOBBIX 3HAHU IO XUMHUHU B COOTBETCTBUH C KMU3HECHHBIMU
MOTPEOHOCTSIMU;  MHTEpeca K OCOOCHHOCTSIM TpyJla B paslIMuHBIX cdepax
npodeccruoHaIbHON

JACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHUS YICOHOTO MpeaMeTa « XUMUsD) Ha YPOBHE
CpenHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTST dbopmMupoBanus MHUPOBO33PEHUS oOyyJaronmxcs
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIINE
[EJTOCTHOCTh HAyYHOW KapTHHBI MHpa H CHeHUpUKy METOJOB IO3HAHWS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIHs, SIBJICHHE,
MPOLIECC, CUCTEMa, HAayUHbI (aKT, MPHUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, HCCIENOBAaHUE, HAONIOJIEHUE, W3MEpPEHHUE, OKCIEPUMEHT U JIPYyTHe);
yHHUBEpCajbHble y4ueOHble JeHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
peryJisTUBHBIE), O0ecreunBaroIne GpopMUpoBaHUE (PYHKIIMOHAIBHON TPAMOTHOCTH
U COLMAIbHON KOMIETEHLUN 00yYaroXCs;

CIOCOOHOCTh O0YYaIOIIKUXCS HUCIHOJIb30BaTh OCBOEHHBIE MEXIUCLIMILIMHAPHBIC,
MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble ydeOHble JEHCTBHUS B
II03HABATEIBbHON U COLIMAJIBHOU MPAKTHUKE.

MeTaHpeI[MCTHBIe PE3YJIbTATBI OTPAKAIOT OBJIAJICHUC YHUBCPCAJIbHBIMHA y“Ie6HBIMI/I
IMO3HAaBAaTCIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYIIATHBHBIMU ﬂeﬁCTBHHMH.

OsBJagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbLHBIMMU
JAeUCTBUAMU:

1) 6a30Bble JIOrHYecKHUe AeHCTBHUSA:



CaMOCTOSITENIbHO (POPMYJIMPOBATH U aKTyaIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpUBaTh; OMPENEIATh LEeJU AeSTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHUH
ux

AOCTUIKCHUA, COOTHOCUTDL PE3YJIbTATHI ACATCIBHOCTH C IMOCTABJICHHBIMHU ICIIAMU,
HCIIOJIBb30BaTh IIPpU OCBOCHUUA 3HaHUHN HpI/IéMI)I JOITMYCCKOI'O MbIIJICHUA —

BBIJICJISITh XapPaKTEPHbIE NMPU3HAKU MOHATUM W YCTAaHABIMBATHh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHITHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBJICHUU

BLI6I/IpaTI> OCHOBAHU:A U KPUTCPUU OJIA KJIaCCI/I(I)I/IKaHI/II/I BCIICCTB U

XMMHUYECKUX PEAKIUM; YCTAHABIMBATh NMPUYUMHHO-CJICICTBEHHBIE CBS3U MEXKIY
W3Yy4aeMbIMH SIBJICHUSMH; CTPOUTH JIOTHYECKHE pacCyXacHUs (MHIYKTUBHBIC,
JNEyKTUBHBIE, IO aHAJOTHUM), BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUYMS B
paccMaTpUBaeMBbIX SBJICHUSIX, HOPMYITUPOBAThH BHIBOJIBI U 3aKJIIOUCHUS; IPUMCHSTh
B IIPOIIECCE MO3HAHUA, HCIOJb3yEMblE B XHMHUU CHMBOJWYECKHE (3HAKOBBIC)
MOJIEH, MpPeoOpa3oBbIBATh MOJACIBHBIE MPEACTABICHUS — XUMHUYECKUUA 3HAK
(cuMBOIT) P7IEMEHTa, XUMHUYecKkast GopMyIia, ypaBHEHHE XUMHUYECKON peaKIuy — IMpH
pelIeHUd YYEOHBIX I[I03HABATEJbHBIX U MPAKTHUUECKUX 3aJlady, HNPUMEHSTh
Ha3BaHHbBIC MOJICJIBHBIC MPEJACTABICHUS U1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEILIECTB U XMMHYECKUX peakiuil. 2) 0a30Bble MCCJIAeN0BATEIbLCKHE
JelicTBUA:

BJIaACTh OCHOBAMHM MCTOJO0B HAYYHOI'O ITIO3HAHHA BCUICCTB 1 XUMHUYCCKUX

peakumii; GOpMyIUpOBaTH IEMM ¢ 3aJa4d  UCCJEIOBAaHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITEILHO C(POPMYJIUPOBAHHBIE BOIMNPOCHI B KaueCTBE
MHCTPYMEHTA TIO3HAHUS M OCHOBBI JJi1 (hOPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE
IIPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHM; BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO
IJTAHUPOBAHMS U MPOBEACHUS YUYCHUUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHUsl HaON0/IaTh 3a XOJOM TMPOIecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €ro
pe3yabTat, GopMyJIUpOBaTH 000OIIEHUS U BBIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH
pEe3yNbTaTOB MCCIIEOBAHUSA, COCTABISATh OOOCHOBAaHHBIM OTYET O MPOJEIaHHOU
pabote; mpUOOpETaTh OMBIT YYEHUYECKOW MCCIIeOBATEILCKON U TMPOEKTHOM
NEATEeIbHOCTH, MPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIILHOMY
MMOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, IPUMEHECHUIO PA3JINYHBIX METOJ0OB
MTO3HAaHMUS.

3) paboTa ¢ uHpopmaumeii:

OpUEHTHUPOBATHCS B pPa3IMYHBIX MCTOYHUKAX uHbOopMaIuu
(Hay4yHO-



HOMYJIApHAsl JUTepaTypa XHUMHUYECKOIO COJAEp)KAaHMs, CIIPaBOYHbIE IOCOOHS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(OpPMALMIO pa3IMYHBIX BUAOB U (popm
MIPE/ICTABICHHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh 51
HENIPOTUBOPEYUBOCTb;

(GopMyIHUpOBATH 3aIPOCHI U MPUMEHSTH Pa3IMYHbIE METO/IBI MPU MOUCKE U 0TOOpE
uH(pOpMalii, HEOOXOAUMOM N7l BBIMOJHEHHUS YYeOHBIX 3a/ay OIpeaAeTaEHHOrO
TUIA; NPUOOPETATH ONBIT UCIOIb30BAaHUSI HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX

TEXHOJIOTUA W PA3JIUYHBIX TOUCKOBBIX CHCTEM;  CAMOCTOSITEIBHO BBIOUPATH
ONTUMaJIbHYI0  (GopMy mpeacTaBicHus uHPoOpMaAUU  (CXeMbl, TpaduKH,
AuarpamMmbl, TaOMUIBI, PUCYHKH W JIpyTHE); HCIOIb30BaTh HAYYHBIA SI3BIK B
KauecTBe CpeAcTBa Mpu padboTe ¢ XUMHUECKOW HH(oOpManuen: MpPUMEHSTh
MEXIpeAMETHbIE ((PU3HMUECKUE U MaTEMaTUYECKUE) 3HAKH U CUMBOJIBI, (DOPMYJIBI,
ab0OpeBHaTypbl, HOMEHKJATypy; MCIIOJIb30BaTh M IPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEICTBA

HarJLsiJHOCTH.

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHA JIeMCTBUSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBI B XOJIe IHUAJoTa W/WIIH
JTUCKYCCHH, BBICKa3bIBaThb  HJeH, (HOPMYIHpOBaTh CBOU  IPEJIOKCHHS
OTHOCHUTEJIFHO BBIMOJHEHHS TPEIJIOKECHHON 3a/1au; BBICTYIIATh C MpE3eHTaIlUCH
PE3yNbTATOB MO3HABATEIHHOU JIEATCILHOCTH, MOTYYECHHBIX CAMOCTOSITCIIBHO WIIH
COBMECTHO CO CBEPCTHHKAaMU TIPH BBHITIOJHCHUU XHMHUYECKOTO SKCIEPHUMEHTA,
MPaKTUYECKOH pabOThI 10 WCCICIOBAHUIO CBOWCTB M3y4aeMbBIX BEIICCTB,
peanu3anuyu y4eOHOro MpoekTa W (HOPMYIUPOBATh BBIBOJALI IO PE3yJIbTaTaM
POBEAEHHBIX MCCIICIOBAHUIN ITyTEM COTJIACOBAHUS MO3UITUI B X0/1€ 00CYKIACHUS U
oOMeHa MHEHUSIMHU.

OBJIaI[eHI/Ie YHUBEPCAJIBHBIMHU PEryJIATHUBHBIMUA HeﬁCTBHHMH:

CaMOCTOSITENIbHO ~ IUIAHUPOBATb W OCYUIECTBJIATh CBOIO  [MO3HABATEIbHYIO
JeSTeNbHOCTh, OmpeAensas e€ Iend W 3a7add, KOHTPOJIUPOBAaTH U TO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeIjaraéMplii ajiroput™M JACHCTBUN mNpu
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATEeNbCKUX 3ajad, BbIOMpaTh Hauboisee
3¢ (deKTUBHBIA C€MOCOO0 UX peHieHHs C YYETOM IMONY4YEeHHsS HOBBIX 3HAHUHM O
BEIIECTBAX M XHMHMYECKHUX PEAKLIMAX; OCYIIECTBISATh CAaMOKOHTPOJb CBOEH
JESTEIbHOCTH HA OCHOBE CaMOaHAIN3a U

CaMOOIICHKU.

INPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

[IpeameTHbIE pE3yNbTaTHl OCBOCHUS Kypca «Opranndeckast XUMUs OTPAKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTaBIISIOLIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpPA, POJIM XUMUU B I[IO3HAHWU SIBJIEHUM MPUPOIBI, B
(OpMUPOBAHNN MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€ (YyHKIUOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM /JIsl PEIICHUS] MPAKTUYECKUX 3a/1ad U 3KOJOTUYECKU
000CHOBaHHOT'O OTHOILIEHHSA K CBOEMY 3[0POBbIO0 U MPHUPOJHOM CpEE; BiaJCHHE
CUCTEMOM XMMHUYECKUX 3HAHMM, KOTOpasl BKIIFOUAET: OCHOBOIOJIAraroIUe ITOHATHS
(XMMHMYECKHI 3JIEMEHT, aToOM, JJIEKTPOHHAas 000JioYKa aToMa, MOJEKYJa,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, XUMHYECKas CBSI3b, CTPYKTypHas
dopmyna (pa3BépHyTass W COKpaul€éHHasl), MOJb, MOJISIpHas Macca, MOJIIPHBIN
00BEM, yYIIEpOIHbI CKeneT, (yHKUHOHAIbHAS TpyIIa, paauKan, H30Mepus,
U30MEpBl, TOMOJIOTUYECKHA psl, TOMOJIOTH, YIVIEBOJOPOABI, KHUCIOPOX U
a30TCoJEpXKallhe COCIUHEHHS, MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHMs); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHHUS
opranuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallhe B OCHOBE IIOHUMAaHUs IPUYMHHOCTH MU CHCTEMHOCTH XUMHYECKUX
ABJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU WU
0€e30MacCHOM HCIIOJIb30BAaHUM BAXKHEUIIUX OPraHWYECKUX BEUIECTB B OBITY U
NPAKTHYECKON NEATEIbHOCTH 4eJoBeKa; C(HOPMUPOBAHHOCTh YMEHUH BBISBIATH
XapaKTEpHbIE IPU3HAKH MOHSATUN, YCTAaHABIUBATh UX B3aUMOCBS3b, UCIOIb30BATh
COOTBETCTBYIOIIME TOHATHS IPU ONMMCAHUM COCTAaBAa, CTPOEHUS M NPEBPALLCHUN
OPraHMYECKHUX  COCAMHEHMH; CPOPMHUPOBAHHOCTh YMEHHMHM  HCIIOJIb30BAThH
XUMUYECKYI0 CHUMBOJIMKY [UJISl COCTaBJIEHUS MOJIEKYJSIPHBIX U CTPYKTYpPHBIX
(pa3BépHYTOM, COKpaméHHOW) (GOpMyYT OpPraHWYECKUX BEIIECTB U YypaBHEHUU
XUMUYECKUX PEaKIMil, U3rOTaBIMBATh MOJEIHN MOJIEKYJ OPraHMYECKHX BEIECTB
ULl WLIIOCTPAllMM  UMX  XMUMHYECKOTO0 UM IPOCTPAHCTBEHHOI'O  CTPOCHHS;
c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH IPUHAMJIEKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEUIECTB MO MX COCTaBy M CTPOCHUIO K ONpeNeIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (yriaeBOJOPOAbl, KHUCIOPOA U a30TCOJEpKallue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHkinatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAJIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHWYECKHUX BEIIECTB (STWUJIEH, IPOIWJIEH, AlETUIIEH,
ATUJICHTJUKOb, TIUIEPUH, (EeHom, GopManbierull, aneTanbIeruil, MypaBbUHAsS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, TIIHOK034,



bpykTO3a, Kpaxmayu, [eJUI0J03a, [UNIHIHMH); CHOPMHUPOBAHHOCTh  YMEHUS
OTpEeNENATh BUIbl XUMUYECKOMN CBS3H B

OpraHUYEeCKUX COCAMHEHUSIX (OJUHApHBIE M KpaTHBIE);  CPOPMUPOBAHHOCTD
YMEHUS MPUMEHSATH MOJIOKEHHSI TEOPUU CTPOCHUS OPTaHMUYECKHX BemecTB A. M.
BbytnepoBa nnsi oOBsICHEHHsSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOEHHUS; 3aKOH COXPaHEHHS MacChl BEIIECTB; C(HOPMUPOBAHHOCTH YMEHHM
XapaKTepu30BaTh COCTaB, CTPOCHHME, (PHU3UUYECKHE U XUMHUYECKHE CBOMCTBA
TUTMIAYHBIX MPEACTABUTENECH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH,
9TaH, ATWJIEH, MPOMWICH, aleTuiaeH, OyraaueH-1,3, MmetunOyraaueH-1,3, 6eH3od,
METaHOJI, TAHOJ, THJICHTJIUKOb, TTUIEPUH, (PEHO, alleTanbAeTrul, MypaBbUHas U
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, LeJUTI0103a, aMHUHOYKCYCHAs KHCIJIOTaA),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBS3bh  MEXKIYy HUMH  YPaBHCHHUSMHU
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIHUM C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmy; chOpPMHPOBAHHOCT, ~ YMEHHUS  XapaKTepU30BaTb  HCTOYHUKH
YIJIEBOJOPOAHOTO ChIpbsl (He(hTh, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI UX
nepepadoTKU W TPAKTUYECKOE NPUMEHEHUE TMPOJIYKTOB  MEpepadOTKu;
c(hOpMHPOBAHHOCTH YMEHUM TIPOBOIUTH BBIYUCIICHUS 110 XUMUYECKAM YPaBHECHUSIM
(maccel, 00BbEMA, KOIUYECTBA MCXOJHOIO BEUIECTBA WM MPOAYKTA PEAKLUUU IO
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU
MPOJIYKTOB PeakUun); c(pOpMUPOBAHHOCTh YMEHHUI BJIAJIETh CUCTEMOM 3HAHHUI 00
OCHOBHBIX METOJIaX HAyYHOTO MO3HAHMUSI, UCTIOJIb3YEMbIX B XUMHH MPU U3yUYEHUU
BCIIECTB W XHWMHYCCKUX SBJICHHWHA (HAOMIOACHUE, WM3MEPEHHE, DSKCIICPUMEHT,
MOJICIIUPOBAHUE), WCIOIB30BaTh CHCTEMHBIC XUMUYCCKUE 3HAHUS IS TPUHATHS
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUSIX, CBA3AHHBIX C BEIIECTBAMU U UX
MpUMEHEHHEM; CPOPMHUPOBAHHOCTh YMEHHH COOIOJaTh MpaBHJIA TOJTH30BAHHUS
XUMUYECKON TOCyAoi U JabopaTOpHBIM OOOpYJOBaHMEM, a TaKXe MpaBuUIia
oOpaleHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB; CPOPMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH U
BBITIOJIHATh XUMUYECKUN AKCIIEPUMEHT (TIPEBpaIlEHUs] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuH, MOJyYCHHUE ITUIICHA U N3yUYEHHUE €TO CBOICTB, KAUECTBEHHBIC PEAKIINN
OpraHUYEeCKUX BEIIECTB, ACHATypalus OCJIKOB MPU HarpeBaHUU, IBETHBIE PEaKIIUU
O€JIKOB) B COOTBETCTBUHU C MpaBUJIAMHU TEXHUKU OE€30MaCHOCTU MPHU OOpaIICHHUH C
BEIIECTBAMH U J1A0OpaTOPHBIM OOOPYIOBaHHMEM, TPEIACTABIATH PE3yIbTAThI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYOIIMX
peaknmmii W (QOPMYNIHpPOBAaTH BBIBOABI Ha OCHOBE OTHUX PE3Y/IbTATOB,;
chOPMHPOBAHHOCTh  YMEHHUW  KPUTHYECKH  aHAJU3UPOBATH  XUMHUYECKYIO
uH(DOpMaIMIO, TOIYy4aeMyK) U3 pPa3HBIX HCTOYHHKOB (CpelIcTBa MacCOBOM
uHpopmaiuu, MuTEepHeT M Apyrux); cHOpMHUPOBAHHOCTH YMEHUH COOJIIOAATH
MpaBuja JKOJIOTHYECKH IIEJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOM



JNESATEILHOCTH B LIEJISAX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MTPUPOAHOMN
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KMBBIE OPraHU3Mbl ONPEICIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHMMAs cMmbIca nokaszatrens [1/IK, moscHaTe Ha npumepax
CIOCOOBI YMEHBIIICHHS U MPEIOTBPAIIIEHUS UX BPEHOTO BO3JICHCTBUS HA OPTaHU3M
YyesjoBeKa; NIl OOydYarolmMXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBS:
yYMEHHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TTO3HAHUS BEIICCTB
U XUMHUYECKHUX SIBIICHUM; ISl CJICTIBIX U CIA0OBUIAIIUX OOYUYaIOIIUXCS: YMEHHE
MCIIOJIh30BaTh pelbe(HO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mist 3anucu
XUMHUYECKUX hOopMyI.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOECHMS Kypca «OOIas M HeopraHuyeckas XHUMHs)
OTpaXaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOU

COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUpa, pPOJA XUMHUHU B
MO3HAHWU SIBJICHUH MPUPOJIbI, B (GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbI TUYHOCTH,
e€ (YHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOJUMOM ISl PEUICHUS] MPAKTUYECKUX
3alady ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOJHOM CPEJIC; BIAJICHUE CUCTEMOM XHMHUYECKUX 3HAHUM,

KOTOpasi ~ BKJIIOYAET:

OCHOBOTIOJIAraloNue MOHATUSA (XMMHUYCCKUH JJIEMEHT, aToMm, Mm3o0Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIH 0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKHUCJICHHS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTANTNYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKUX  pEaKIUi, PACTBOP, JJIEKTPOJMUTHI, HEDJICKTPOJIHUTHI,
BJIEKTPOJINTUYECKAs JAUCCOLMAINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakinuy, XUMHUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJUTUYECKONW JUCCONUAlnM, nepuoanueckui 3akoH [l. WM. Menpgeneesa,
3aKOH COXPaHEHMS! MAacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS NPUYUHHOCTH H
CUCTEeMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJYYeHUH U 6€30MacHOM MCIOJIb30BaHUU BOKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOM JIESITEIIBHOCTH 4YeJIOBEKa; C(HOPMUPOBAHHOCTD
YMEHUU BBISBIATh XAPAKTEPHbIE TPHU3HAKH T[IOHSATUW, YCTAHABIMBATHh UX
B3aUMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOLIME TOHATHS IPU  OMMUCAHUU
HEOPraHMYECKUX BEIIECTB M WX TMpeBpalleHuil; cPOpMHUPOBAHHOCTh YMEHUM



UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJieHHUS (OpMYyN BEUIECTB U
ypaBHEHHM XHMHUYECKUX peakiui, cucremarudeckyro HoMeHkIaTypy (IUPAC) u
TPUBHAIBHBIC HA3BaHUS OTMAEIBHBIX HEOPTaHWMYECKUX BEMIECTB (yrapHbId Tas,
YIJEKUCIBIN ra3, aMMHaK, raméHas U3BeCcTb, HeraméHas U3BeCTb, MUTHEBAS COJIA,
MIAPUT U APYTHE); CHOPMUPOBAHHOCTH YMEHHI ONIPENEIIATh BaJICHTHOCTD U CTETICHD
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BU]
XUMUYECKON CBsI3M (KOBAJIECHTHAs, HWOHHAs, METalJIMyecKas, BOJOpPOJIHAs) B
COCIMHECHUSIX, TUIT KPUCTAIUTMYECKON PEIMIETKN KOHKPETHOTO BEIIECTBA (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAsI, METaJUIMUecKasi), XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAJICKHOCTh HEOPTaHUYECKHUX
BEILIECTB 10 UX COCTaBYy K ONpPEAEIEHHOMY KJIAcCy/TpyIIe COeAUHEHUMN (MPOCThIE
BEIIECTBAa — METAJIBI U HEMETAJUIbI, OKCUbI, OCHOBaHUS, KUCIOTHI, aM(OTEpHbIE
TUAPOKCUJIBI,  COJH);  CHOPMUPOBAHHOCTH  YMEHHUWU  pacCKpbIBaThb  CMBICIH
nepuoandeckoro 3akoHa J[. M. MeHngeneeBa W IEMOHCTPUpPOBATH  €TO
CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYI0 U  IPOrHOCTHUYECKYIO  (YHKUUU;
c()OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE ATOMOB
XUMHAYECKUX 3JIeMeHTOB 1—4 mepuonoB lleprnonnueckonl CUCTEMBI XUMHUYECKHUX
anementoB J[. M. MenzaeneeBa, UCIONB3ysl TOHATHA «S-, P-, O2JIEKTPOHHBIC
opOuTaNN», «IHEPreTHUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HMX COCIWHEHWHI IO TMepuoAaM U rpynmnam
[Tepuonnueckoit cucreMbl xumuyeckux dsnemeHtoB [ WM. Mennaeneena;
c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKHX BEUIECTB PA3JIUYHBIX KJIACCOB, IOJATBEPXKIAThH
CYILLIECTBOBAHNE T€HETUYECKOW CBSI3U MEXKIY HEOPraHMYECKHMMH BELIECTBAMHU C
OMOILBIO YpaBHEHUI COOTBETCTBYIOIINX XUMHYECKUX peaKiuii;
c(OpPMHUPOBAHHOCTh yMEHHS KIACCU(UIUPOBATH XHMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEArMpYIOMIMX BEUIECTB, TEMIOBOMY
addekTy peaknuu, U3MEHEHHUIO CTEIICHEH OKHCICHHUS 3JIEMEHTOB, OOpaTHMOCTH
peaklMM, YYacTHIO KaTanu3aTopa); CPOPMUPOBAHHOCTb YMEHHM COCTABISTH
YPAaBHEHHSI PEAKLUUil Pa3IUYHBIX THUIOB, TOJHBIE W COKpAIIEHHBIE YpPaBHEHUS
peaKimii HOHHOTO OOMEHA, YYUTHIBAsK YCIOBHUS, TPU KOTOPBIX ITH PEAKIIMHU UIIYT JI0
KOHIIA; C(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAQueCTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, paClO3HABATh
OTIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIECTB;

c(OpMUPOBAHHOCTb YMEHHU pacKpbIBaTh CYIIHOCTb

OKHUCIUTEIbHO-



BOCCTAHOBHUTEIBHBIX PEAKIIUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX peakluii; cHOPMUPOBAHHOCTh YMEHHMH OOBSCHATH 3aBUCHMOCTh CKOPOCTH
XUMUYECKON PEaKIMK OT Pa3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT BHemrHero BozjaeiicTBus (nmpunuun Jle Illatense);
c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePHU30BATh XUMUUYECKHE MPOIIECCHI, JISKAIINEC B
OCHOBE MPOMBIIUIEHHOTO TOJYYECHHUSI CEPHOM KHCJIOTBI, aMMHAKa, a TaKKe
c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA 00 OOmMMX HAyYHBIX NPUHIUMNAX W
AKOJIOTHYECKUX MpOoOJIeMax XHUMHUYECKOTO TIPOM3BOJICTBA; CHOPMUPOBAHHOCTH
YMEHHUH TPOBOJIUTH BBIYMCIICHUS C MCIIOJB30BAHMEM IOHATHUA «MaccoBasi JOJIs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MPU XUMHUECKUX PEAKITUIX,
MacChl BeIIecTBa Wik 00bEMa Ta30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOTO d(ddekTa
pEaKIMM HAa OCHOBE 3aKOHOB COXPAaHEHMS MacChl BELIECTB, MPEBPAILICHUS U
COXpaHEHUsi DJHEepruu; CHOPMUPOBAHHOCTH yMEHUN COONIOJaTh MpaBUIIA
MOJIb30BAHUSI XMMHYECKOW MOCYA0N W 1a00paTOpHBIM OOOPYIOBAHHUEM, a TAKKe
MpaBWjia OOpaIlleHUs C BEHIECTBAMU B COOTBETCTBUM C HUHCTPYKUMSAMHU TIO
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUUYECKHX OMBITOB; CPOPMUPOBAHHOCTH YMEHHI
MJIAHUPOBATh M BBITIOIHATh XUMHYECKUM SKCIEPUMEHT (pa3iioKeHUe MepoKcHUaa
BOJIOPOJAa B MPUCYTCTBUU KATAIU3aTOPA, OIPEACICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOIIBIO YHUBEPCAIHHOTO WHAMKATOPA, BIMSHUE PA3IUYHBIX (HaKTOPOB Ha
CKOPOCTh XUMHYECKOM peakluuh, pEeaKkMd HOHHOTO OOMEHa, KayeCTBECHHbIC
peakIuy Ha cyb(ar-, KapOOHaT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawey u  «Hemeramis»y) B
COOTBETCTBUHM C MIPaBUIAMU TEXHUKHU O€30MTaCHOCTH MIPU 0OpaIeHUH C BEIIECTBAMU
U J1abopaTOpHBIM OOOpPYAOBaHUEM, TNPEICTABIATH PE3YyIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX pEaKIUi |
dbopMynHpoBaTh BBIBOJIBI HAa OCHOBE JTHX pPE3YJIbTaTOB; CHOPMUPOBAHHOCTH
YMEHHUI KPUTHYECKU aHATU3UPOBATH XUMUYECKYI0 HH(POPMAIIHIO, TTOTy4aeMyI0 U3
pPa3HBIX UCTOYHHUKOB (CPEJICTBA MAacCCOBOW KOMMYHUKaIUU, MHTEpHET U Apyrux);
c(hOpMHUPOBAHHOCTH YMEHUI COOJI0OIaTh MTpaBUiIa YKOJIOTHUECKH 11eJIeCO00Pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOM JEATETBHOCTH B LENAX COXPaHEHHUS CBOEro
310POBbSl U OKPYIKAIOIIEW TPUPOTHON CPElIbl, OCO3HABATH OMACHOCTh BO3/ICUCTBUS
HA >KUBBIE OPTaHWU3MBbI ONPEACTEHHBIX BEIIECTB, MOHUMAas cMbICI moka3arens [TJIK,
MOSICHATh Ha MpUMEpax CrocoObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOIO
BO3JICHCTBUSI HAa OPTraHU3M 4YEJOBEKa; Il OOYYaIOIUXCS C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMU 3JIOPOBbS: YMEHHUE MPUMEHATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
MeTO/[aX MTO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUM; JIJIS CJICTIBIX U CITa00BUASIIINX
00y4Jaronmxcsi: yMEHUE UCTOIB30BaATh PEIbEPHO-TOUCHHYIO CUCTEMY 0003HAUCHHIA
JI. bpaiins quis 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HaumeHnoBanue pasgenoB u | KoanuecTBo yacoB JJIeKTPOHHBbIE
TEM IPOTpaMMBI Bceero Konrpoasnsie | IIpakruyeckue (ungposere)
oOpa3oBaresibHbIE
padoThI patéoTbI pecypent
Paszpnes 1. Teopernyeckne 0OCHOBBI OPraHUYECKON XUMHHU
1.1 [Ipenmer opranuveckod XuMuu. | 3 0 0
Teopus cTpoeHUs OpraHUYECKUX
COCIMHEHMI A.
M. bytneposa
Nroro no pazneny 3
Pasznen 2. Yriesogopoasl
2.1 [IpenensHbie yrieBogopoabl — | 2 0 0
aJKaHbI
2.2 HenpenenbHple yriieBogoponsl: | 6 0 1
AJIKEHbI, aJIKAINCHBI, aJIKUHBI
2.3 ApomaThuecKkue yrieBoaopoasl | 2 0
2.4 [Tpuponusie HMCTOYHUKHU 1 0
yIIEBOJA0POIOB u 170'¢
nepepaboTka
Htoro no pazneny 13

Pa3znen 3. Kucsopoacoaep:kamniue opraHu4ecKue coeJMHeHUst




3.1 Cruptel. DeHon 3 0

3.2 Anbaeruasl. Kap6oHoBsie
KUCHOTHI. CIIOKHBIE AP

3.3 YraeBoasl 3 1
Hroro no pazneny 13
Paznen 4. Azorcoaeprkaniue opraHnyeckne coeJnHeHus
4.1 AMMHBI. AMUHOKHCIIOTHL. benku | 3 0
Hroro mo pazneny 3

Pasznes S. BeicokoMoJIeKyJISIpHbIE COEIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna | 2 0
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB TIIO | 34 2

I[TPOI'PAMME




11 KJIACC

Ne n/m HaumenoBanue pasjaesioB u teMm| KoanmuecTBo yacos JJIEKTPOHHBIE
TpOrpaMMBl Bceero Kourpoasnsie| IIpakrnuyeckue (unpposere)
oOpa3oBarejibHbIEC
padoThI padéoTbI
pecypchbl
Pa3znen 1. Teopernueckre 0CHOBbI XUMUM
1.1 CrpoeHnue aToMoB. | 3 0 0
[Tepuoauueckuii 3aKOH u
[lepnonnueckas cucremMa
XUMHYeCKuXx dieMmeHtoB JI. U.
Menpeneena
1.2 Crtpoenue BemiecTna. | 4 0 0
MHoroo6pa3ue BeliecTB
1.3 XUMHUUYECKUE peaKIun 6 1 1
Hroro no pazmemny 13
Paznen 2. Heoprannueckasi Xumus
2.1 Metaibt 6
2.2 Hewmeranmbl
2.3 CBsi3b HEOPTraHUYECKUX u
OpraHUYECKUX BEIIECTB
Hroro no pazneny 17

Pa3nena 3. Xumusd ¥ :KU3Hb




3.1 XUMHUS U KA3HD

Uroro no pazneny

[TPOI'PAMME

OBIIEE KOJJIMYECTBO YACOB IIO

34 2

HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne
n/n

Tema ypoka

KoJsinuecTBo 4acoB

Bcero

KouTtpoJubHble
padoThI

IIpakTnyeckue
padoThI

Jlara
U3Y4YeHUs

JJIEKTPOHHBIE
uudposbie
oOpa3oBare/ibHbIE

pecypchl

1 [Tpenmer
XUMHH,

OpPraHUYEeCKON
€€ BO3HUKHOBCHWHE,
pPa3BUTHE U 3HAYCHHUE

2 Teopus
OpraHUYECKUX
coeiMHEeHU  A.
bytneposa,

CTPOCHUS

M.
eé

OCHOBHBIC ITOJIOKCHUA

3 IIpencraBienue
KJaccuuKanuu
OpPraHHYECKUX

Howmenxkiarypa

BEIIIECTB.




(cucreMaruueckas) u
TPUBHAJILHBIC Ha3BaHUSA
OpTraHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKHM PsilT

MertaH 1 3TaH — MPOCTEUIINE
MPEJICTABUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOMCTBa

OTUIICH )51 IIpOIMHUIICH —
HpOCTGﬁIHPIG IMpCaACTaBUTCIIN
AJIKCHOB

[Ipaktuueckass pabora Ne 1.
«llonyuenue  sTueHa W®
HU3YYECHHUE €TO CBOKCTB)

Ankanuensl. byramuen-1,3 u
MeTunoyraaueH-1,3.
[lonydyeHne CHHTETMYECKOIO
KaydyKa ¥ pEe3UHbI

10

AJKUHBI: COCTaB U
O0COOEHHOCTH CTpOEHUS,
TOMOJIOTHYECKUI psn.
ALIETUJIECH — TPOCTECUIIHNI

MMpEeACTAaBUTCIIb AJIKNHOB




11

Bpruucnenus no YPaBHCHHUIO
XUMHUYECKOM pPCaKIu

12

ApeHbl: O€H30J1 U TOIYOI.
TokcuyHOCTH apeHOB

13

I'eneTnueckas CBSI3b
YIJIEBOJIOPOJIOB,
NPUHAJICKAIIAX K
PA3JIMYHBIM KJ1accaM

14

[Ipuponnsie MCTOYHUKH
YIJIEBOJOPOAOB:  MPUPOIHBIN
ra3 v NOMyTHbIE HEPTSIHBIE

ra3bl, HeTh ¥ TPOAYKTHI €€
nepepadoTKu

15

[IpupoHsie UCTOYHUKH
YIJIEBOAOPOJOB:  IIPUPOAHBIN
ra3 U MnomnyTHbie HeTsIHbIC

ra3bl, HeTh ¥ TPOAYKTHI €&
nepepadoTKu

16

KontponbHas  pabora 1o
pazzaeny «YTJIeBOI0pOIbD)

17

[IpenenbHble  OTHOATOMHBIE
CIIMPTBHI: METAHOJ W 3TaHOJL
Bonoponnas cBsi3b

18

MHoroaToMHbIe CIIUPTHI:
STWICHTJIUKOIb Y TIIULEPUH




19

@DEHOJI: CTPOCHHUE MOJIEKYJIBL,
¢usznyeckue M XUMHUYECKHE
CBONCTBA, IPUMEHEHHE

20

Anpaeruasl: popMalibIeTUl U
areTajgbaerua. AneToH

21

OnHOOCHOBHBIE MpENEIIbHbBIC
KapOOHOBBIE KHUCJIOTBHI:
MypaBbUHAs U YKCyCHast

22

[Ipaktuueckas padora Ne 2.
«CBoiicTBa pacTtBopa
YKCYCHOM KUCJIOTBD»

23

CreapuHOBass H  OJICMHOBAs
KHCJIOTHI, KaK MPEeACTaBUTENN
BBICIIMX KapOOHOBBIX KUCIIOT

24

Mpbina Kak COJM  BBICHIMX
KapOOHOBBIX  KHCIOT,  HX
MOIOILIEE JECUCTBUE

25

CioxHblie 3¢ upsI KaK
MIPOU3BOHBIC KapOOHOBBIX
KUCJIOT. ['MAPOIMN3 CIOKHBIX

a¢hupoB

26

Kupsbi: TUPOIIU3,
npyUMeHeHue, Ouosiornyeckas
POJIb )KUPOB




27

VTineBosI: COCTaB,
kinaccudukaiusa. Baxneinme
MIPEJICTABUTEIIN: IJII0KO034,
dbpykTO3a, caxaposa

28

Kpaxman u nemmornosa Kak
IIPUPOIHBIE ITOJTUMEPBI

29

KontponbHas  pabora 1o
paszueiny
«Kucnoponaconepxamiue
OpTraHUYECKUE COCTUHEHUS

30

AMMHBI: METWJIAMUH ¥ aHUJIUH

31

AMHWHOKHUCIIOTHI Kak
aMm(poTepHbIC OPTraHUYECKUE
COCIUHCHMUS, X
OMOJIOTUYECKOE 3HA4YeHUE.
IlenTuael

32

benku KakK MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE TIOHATUS XHUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OcHOBHEBIE METOAbI CHMHTC3a
BBICOKOMOJICKYJIAAPHBIX




coenuHenui. IlmactMaccsl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB| 34 2 2
I10 ITPOTPAMME
11 KUIIACC
Ne | Tema ypoka Kosmn4iecTBo 4acos Hara JJIeKTPOHHBIE
n/n Bcero | Kontposabubie| ITpakrnueckme| M3YTCHMH unpposie
paGoThi paGoThi oOpa3oBare/ibHbIE
pecypcbl
1 XUMUYECKUI IIEMEHT. ATOM. 1 0 0
OnexTpoHHass  KOHMUTypaius
aTOMOB
2 [lepuoguuecknii  3akoH  u| 1 0 0
ITepuoanueckas cucreMa
XuMHYecKkux sjaemenToB . WU.
MengeneeBa, HX CBSI3b C
COBPEMEHHOU TEOpuen
CTPOCHHSI aTOMOB
3 3aKOHOMEpPHOCTU  W3MeHeHus | 1 0 0
CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COCIMHECHUM I10
rpyrmmnam u nepuoaam.
3HayeHue IIEPUOIUYECKOTO




3aKOHA U CUCTEMBI XUMHYECKUX
anemenToB .M. MeHpaeneeBa B
Pa3BUTUU HAYKHU

Crpoenue BEILECTBA.
XuMunyeckasi CBA3b, €€ BHIbI;
MEXaHU3MBbI oOpa3oBaHUs
KOBaJICHTHOM CBSI3H.

Bonopoanas cBsa3b

BaneHTHOCTB.
DIIEKTPOOTPUIIATEIILHOCTb.
Crenienn okucieHus. BemecTBa
MOJIEKYJISIPHOTO 51
HEMOJIEKYJIIPHOT'O CTPOEHUSI

[TonsiTue 0 JUACTIEPCHBIX
CHUCTEMAX.

HctuHHBIE W KOJIJIOUJHBIE
PacTBOPBI.

MaccoBass 101 BelllecTBa B
pacTtBope

Knaccuduxanuys 5
HOMEHKJIaTypa

HEOPTraHUYECKUX COEIUHEHUM.
I'eneTnueckas CBSI3b




HCOPTaHUYCCKUX BCIICCTB,
Pa3JINYHbIX KJIACCOB

Knaccudukanms XuMUIECKUX
pe€akuyii B HEOPraHWYECKOU W
OpTraHUYECKON XUMUHU.

3aKOH  COXpPAHEHHUsS  MAaCChI
BEILIECTB; 3aKOH COXPaHEHUs U
MpPEBPAILCHUS. DHEPTUH  TIPU
XUMUYECKUX PEAKIHUAX

CkopocTb peaKuuu.
OOpaTtumbie pEaKIMH.
XUMHUUYECKOE paBHOBECHUE

10

[Ipaktuueckass pabora Ne 1.
«Bnusinue Pa3ITYHBIX
dbakTopoB Ha CKOPOCTh
XAMUYECKON PEAKLINI

11

DJIEKTPOIUTUYECKAS
JUccoLanus. ITousitue 0
BomopogHOM Imokasareie (pH)
pactBopa. Peakuuum HMOHHOrO
oOMeHa. IMaaponms
OpraHUYECKUX u
HEOPTaHUYECKUX BEIIECTB




12

OKuCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIE PEAKIIUHU.
[TonsitTue 00  AieKTposM3e
pacIuTaBOB M paCTBOPOB COJIEH

13

Koutponenas  pabora 1o
pazgeny «Teopernueckue
OCHOBBI XUMUU

14

MeTtasibl, UX MOJOKEHHE B
[lepronnueckou CHUCTEME
xuMu4eckux siaemenToB . WU.
MenneneeBa W OCOOEHHOCTH
cTpoeHus aroMoB.  O6miue
busnueckue CBOKCTBA
METaJIJIOB

15

CmutaBsl METAJLJIOB.
DIIEKTPOXUMHUYECKHM s
HaIpsKEHUM METaJIOB

16

XUMHUYECKUE CBOMCTBA
BaKHEUIIMX METAJJIOB (HaTpUH,
KaJIui,  KajJblIMd,  MAarHWH,
AJTIOMUHHI) U UX COSIUHCHUMN

17

XUMHUYECKHE CBOMCTBA XpOMa,
MEIIN U UX COeAUHEHUN




18

XMMHUYECKHE CBOMCTBA IIMHKA,
JKene3a U UX COeqUHEHUHN

19

[Ipaktuueckass pabora Ne 2.
"Penienne 3KxciepuMeHTaIbHBIX
3a71a4 110 TeMe «MeTamib"

20

Hewmeranmbl, X m0JI0KEHUE B
Ilepuonnueckou CHUCTEME
xuMu4eckux siaemenToB . WU.
MeHnneneeBa W OCOOCHHOCTH
CTPOECHHUSI aTOMOB

21

dusnyeckue CBOMCTBA
HEMETAUIOB.  AJUIOTPOIHS
HEMETaUIoB (Ha mpuMepe
KHCJI0poaa, cephl, hochopa u
yriieposa)

22

XUMUYECKUE CBOMCTBa
rajJoreHoB, cephl u 150,4
COEeINHEHNH

23

XHUMHYECKHE CBOMCTBA a30Ta,
dbocodpa 1 UX CoeTMHCHUN

24

XUMUYECKUE CBOMCTBa
yIJIEpOa, KpPEMHHS U HUX
COEeIMHEHUN




25

[Ipumenenue BAKHEUIINX
HEMETAJUIOB U UX COCIUHEHUN

26

O0001IeHNEe U CUCTEMATH3AIH
3HaHUM o TeMe «Hemetamnsly.
Bpiuncienuss mo ypaBHECHUSIM
XUMHUYECKUX peaKkunit u
TEPMOXUMUYECKUE PACUETHI

27

[Ipaktuueckass pabdora Ne 3.
«Pemienue
AKCIIEPUMEHTAIBHBIX 3a/1ad 10
teme "Hemeramnsr"»

28

KonTtponsHas paboTa mo remam
«Metame»y u «Hemerauibn)

29

Heoprannueckue 51
OpraHuYecKue KHUCJIOTHI.
Heoprannueckue 51

OpPraHn4CCKHUC OCHOBAHUA

30

AMdoTepHble HEOPTraHUYECKUE
U OpPraHUYEeCKHUE COCIMHCHUSI.
['enernueckas CBSA3b
HEOPTaHUICCKUX U
OpPraHUYECKUX BEIICCTB




31 Ponr xumuum B obecneueHun | 1
AKOJIOTUYECKOM,
SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, pa3BUTHHU
METUITUHBI

32 [IpencraBnennst 006 oOmux | 1
HayYHBIX MPUHITTIAX
MPOMBITIUICHHOTO  TIOJTyYCHHUS
Ba)XHEUIIINX BEIICCTB

33 YenoBek B mupe BemecTB u| 1
MaTepHaoB

34 Xumus ¥ 310pOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB| 34

I10 [TIPOI'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
» Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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