MUWHHUCTEPCTBO MPOCBEIEHUS POCCUMCKOM ®EJEPAIINN
MunucTepcTBO 00pa3oBanus U HayKku Kypckoi odsacTu
Aavunucrpanus Okrsa0pbckoro paiona Kypckoii o0actu

MKOY «3aaununckass COI» OkTaopbekoro paiiona Kypckoii o61actu

PACCMOTPEHA [TPUHATA BBEJIEHA BJIEMICTBUE
Ha 3avcenaHI/m MO Ha 3acenanun IIpukazom no MKOY
YIATCIICH  CCTECTBCHHO™  onarorpyeckoro «3ammauackas COILDy
MaTEMaTHICCKOro HUKIA  copeTa IMIKOJIBI Ot «29» aBrycta 2024 r.
Ot «28» aBrycra 2024 r. ot «29» aBrycta 2024 .  Ne 97
Tpotoxon Ne 1 ngTOKOH Nel ,[[HR_G/ISIQPJLIK\OJIBI
pencenaTens ,
Pykosogurens MO MeJaroruaeckoro ( L7979 7
O.A.TannsikuHa coBETA T-\PITP#MKQE@ 7 r
T.!.Pynaxosa /")>
>,
PABOYAS IPOI'PAMMA
(1D 623230)

yueOHoro npeamera «Xummus. ba3oBbiii ypoBeHb»

st ooygaromuxest 10 — 11 xmaccos

(c ucnosip3oBanueM o0opynoBanus L{O ectecTBEHHO-HAYYHON U TEXHOJOTUYECKON
HanpasieHHocTel «Touka Pocray)

c.IpsskoHoBo 2024



INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHero obmiero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOit 00pa30BAaTENBHON MPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yuyeOHoro mnpeaMera «XuMHs» B 00pa3oBaTeNIbHBIX opraHuzanusx Poccuiickoii
@denepanyy, peanu3yoOIIUX OCHOBHblE OOpa3oBaTelbHbIE MPOTPaMMbl, MU
OCHOBHBIX ITONOKEHMM «CTparernu pa3BuUTUs BOCIHTAaHUSA B Poccuiickoin
®enepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1iel cTpareruu 00y4eHHUs, BOCIIMTAHUS U Pa3BUTUS 00y4arOUIUXCsl CPpeACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuentyainbHbie TonokeHuss ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH,
COJIep)KaHus, pPe3yJbTaTOB OOy4YeHHMs] M TpPeOOBaHUN K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0uieo0pa3oBaTeIbHOM OpraHu3allid, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIUM JTallOM peanu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBbIX IIEHHOCTEH, NPUCYIIUX
LEJJOCTHOM CHCTEME XHWMHUYECKOro OOpa3oBaHMs. OTH LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPHI
YelloBeKa, a TaKKe DSKOJOTMYECKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3I0POBBI0 W TPUPOTHON cpene. Peamusyercs xumudeckoe 00pa3oBaHHe
00yyJaromuxcsi Ha YPOBHE CPEAHETo 0o0Iero o0pa3oBaHus CpeACTBAMU y4eOHOTO
npeaMera «XUMHs», COJAEpXKAHUE W TIOCTPOEHUE KOTOPOTO OMpeleseHbl B
nporpaMme MO0 XUMHUHM C YYETOM cHelUu(UKU HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TIPUPOABl U B MaTepUalbHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
oOumMx 1enedl M TNPUHLUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oo1iero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOyro poJib B
COBPEMEHHOW IUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (hOpMHpOBaHHE PAIMOHATIBLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOIO MPEACTABICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE



IPUPOJBI U YEJNOBEKa, KOTOpoe (popMHpyeTcs B XMMHUU Ha OCHOBE MOHHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aHMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHMUS.

TecHO B3aMMOJEUCTBYS C OPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTaJla
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIELIIHOTO
TpyJla W KM3HHM KaxXaoro wieHa obOmiectBa. CoBpeMEHHass XMMHUS KaK Hayka
CO3MJATENIbHAS, KaK HayKa BBICOKMX TEXHOJOTMM HANpaBlI€HA HA PEIICHHE
rJI00aNBHBIX MPOOJEM YCTOMYMBOIO PAa3BUTUS UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBON, IKOJIOTUYECKON O€30IMACHOCTH U OXPAHBI 30POBbSL.

B coorBercTBMM € OOmMMMM LEMSIMH U TNPUHIUIAMH CPEJHETO OOLIETo
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIld YPOBEHb
M3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyJaronuxcsi, HEOOXOJUMYI0 MM JUIsl  BBIpA0OTKM  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIIEIIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA, MPOAOJDKEHUS
oOpa30BaHMsl B pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBidOmIMMU  IIpeaMeTa «XUMUS» SBISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOm@as M HeEOpraHudeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU MO HEOPTaHWYECKOW XMMHHM (C BKIIOYEHHEM 3HAHUU U3 OOIIEH XUMHH) U
OpraHnyeckon xumuu. GOpMUpPOBAHUE TaHHOM CHUCTEMBI 3HAHUM NPU HU3YUYEHUHU
npeaMeTa oOecrnedynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHI XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYyeckas XuUMUs» CPOpPMHUpPOBAaHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K U3YyYEeHHI0O Yy4eOHOro marepuana U oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpele’IEHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOpPHM CTPOCHUS OPTraHUYECKHUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXMMHUYECKHUX U  IJIEKTPOHHBIX
npeacTaBieHuid O cTpoeHuH BemecTB. CBeneHuss o0 U3ydyaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHMH. B Kypce OpraHM4eckol XHWMUHU IIOJIy4arOT Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOT'O 00IIIero 0O0pa3oBaHMs MEPBOHAYAIBHBIC
MPE/ICTAaBICHUS] O XMMHUYECKOHN CBS3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUs, 0 XMMUYECKON PEaKLUU.

[lon HOBBIM yrJOM 3peHuss B MpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl H3YYEHHBII Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
TEOPETUUECKU MaTepual M (PAKTOJOTMYECKHE CBEIEHUS O BELIECTBaX M
XUMHUECKON peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIias U HeopraHuyeckas



XUMHS» O0OyYarolmMMCsS TMPEJOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKUX IMO3UIINM,
ryoke TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMNA HTOro 3aKkoHa — OT
000011aK01IeH 10 OOBSICHSIOIICH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU,
CBOMCTBAax W MPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpoTekaHus jomonHsercas B kypcax 10 m 11 kmaccos
AJIIEMEHTAMHU COJEpXKaHUs, HMEIOIUMHU KYyJIbTYypOJIOTUYECKUH U TMPHUKIAIHOM
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IOHHMMAHHUIO B3aUMOCBSI3U XHUMHH C
JIPYTUMHU HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIBHOW M MPAKTUYECKOM
JESTEIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXEHHUS K MPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTUUYECKUX MPHIOKEHUN XUMHH, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAaThCS B OOMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XHUMHEH, KPUTUYECKHU OCMBICIMBATh HH(OpMALMIO U
OPUMEHATh €€ JUIs TIONOJIHEHUS 3HAHUM, pEIICHUs UWHTEIUIEKTYaJbHbIX M
AKCIIEPUMEHTATIBHBIX MCCIEAOBATEIbCKUX 3a/1a4u. B memom copepxanue yaeOHOTO
npenMera «XUMHS»  JTaHHOTO YPOBHA  HM3y4Y€HUS OPHEHTHUPOBAHO  Ha
(dopMupoBaHrue y 00yYaromIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi NOHUMAaHUS
¢unocodckux uned, TaKux Kak: MaTepUalbHOE EIMHCTBO HEOPraHUYECKOro MU
OpPraHMYECKOTO MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEUIECTB HX COCTaBOM H
CTpPOCHHEM, TI03HABAEMOCTh TPUPOIHBIX SIBICHUW TMYyTEM OKCIEpUMEHTa W
pelleHrsT TMPOTUBOPEUMH MEXKAY HOBBIMH (aKTaMd H  TEOPETUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takxke MpolyeM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAIIOB.

B mmane pemieHus 3amad BOCMUTAHHS, pPa3BUTHUA W COLMATIHU3AIUU
oOydaromuxcsi MPUHATBIE TPOTPAMMOM MO XUMHUH TOIXOIbl K OMPEICICHHUIO
COMEp)KaHUsI ¥ TIOCTPOCHHS TpeaMeTa MpeaycMaTpuBalOT  (HOPMHUPOBAHHE
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHUM, HMeEOmMX 0a30Boe 3HAUCHUE IS
pPa3IMYHBIX BHJOB JEATEIBHOCTH: pELIEHUS MpoOsieM, IOMCKa, aHaiu3a |
00paboTku nHpOpMaIK, HEOOXOAUMBIX AJI1 MPUOOPETEHHSI ONbITA MPAKTUYECKON
M HCCIIEIOBATEIbCKON NIEATEIHHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B TO3HAHWUU
XUMUH.

B mnpaktuke npernomaBaHus XMMHMM KakK Ha YPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHMsl, TAK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEp)KAaTEIbHON XapaKTEePUCTUKHU Ieed HW3yYeHHUs TpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO MpU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJbTyphl. C



METOANYECKOW TOYKM 3PEHHs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
IpEeAMETA SABJISIETCS BIIOJIHE ONIPAB/IaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUS TJIABHBIMH LIEJIAIMH H3YyYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

o (opmMupoBaHmMe CHCTEMBl XHMHUYECKMX 3HAaHUA KaK BaKHEHIIEH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHUS, (QYyHIAMEHTAIIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHE M MOHUMAHHUE CYIIHOCTHU JIOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapakTepa, 03HAKOMJICHHE C HCTOpUen
UX Pa3BUTHUS U CTAaHOBJICHHUS,;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOIUMBIX [UIsI NPHOOpEeTEeHUs
YMEHUN OpUEHTHUPOBATBCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOACHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsay ¢ atuM, comepxaTenbHas XapaKTepUCTHKa LeJIed U 3a1a4 U3y4YeHUs
OpeaMeTa B IPOrpaMMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanusi. Ceroans B
MpEenoJlaBaHu  XUMHM B  OOJbIIEH CTeNeHW OTHAETCA  NPEANOYTEHHE
OPAaKTUYECKONH KOMIIOHEHTE CcoJep)KaHus oOOydeHHus, OpPHUEHTUPOBAHHOM Ha
HOJrOTOBKY BBITYCKHHKA 00I1€00pa30BaTEeIbHON OpraHu3alvy, BIAJCIOIIEr0 He
HAOOpOM 3HaHWW, a (YHKIHUOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHUSMH aKTHUBHOTO TMOJIYYEHHUS! 3HAHUU M MPUMEHEHHUS UX B PEAbHON KU3HU
JUTSL peIEHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM mpu H3ydyeHUM IpeameTa «XUMUsS» JOMHUHHUPYIOLIEe
3HaYeHHUEe MPUOOPETAIOT TaKKUE LENH U 3aJ]auH, KaK:

ajanTamus 00y4arolMXcsl K YCIOBHSAM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dbopMupoBaHre y OOYyYalolIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEpPCAJbHOE 3HAYEHHE IS Pa3IMYHBIX BHJIOB
JeSATEILHOCTH: PEIIeHHs poOJieM, MOMCKa, aHaIu3a U 00pabOTKu MH(POPMAIINH,
HEOOXOMUMBIX JUIsi TPUOOPETEHHs] OMbITa ACSATENBHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B MO3HAHWHU XMMHH, a TAKXKE JJI1 OLEHKU C MO3ULUHI



HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CpEay;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIIOCOOHOCTEH 00yUaroMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUA 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA M aHaJIu3a Y4eOHOH U
Hay4YHO-TIOMYJISIPHON HH(OpMALIMM XMMHUYECKOTO COJIEPKAHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHHS], HA0II01aTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOECHHO
HEOOXOAUMBI, B YaCTHOCTH, NpPHU IJAHUPOBAHUU M MIPOBEACHUM XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydHaromuxcsi YOexAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ Ba)XHOW POJIM B PEIICHUH TJIOOANBHBIX MPOOJIeM
paIoOHAIBHOTO MPUPOAOIOIB30BaHNUS, TOTIOJHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOTro
OTHOIIEHUS K IPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
WCIIONIb30BAaHUsl TIOMYYCHHBIX 3HAHUW [UISI TPUHATHS TPAMOTHBIX PEIICHUU B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMHU.

B yuebHOM mnaHe cpemgHero oOmiero o0pa3oBaHUS MHpeaMeT «XHUMHUSD)
0a30BOro ypoBHSI BXOJHUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-Hay4dHbIe
OpEeIMETHD».

OO111ee Yncao YacoB, OTBEAEHHBIX JIJIsl U3YUEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHus, coctaBisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Henento), B 11 kinacce — 34 yaca (1 gac B Heeno).



COILEPKXAHUE OBYYEHUSA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEUIECTB M MaTEpUANOB. Teopus CTPOECHHsSI OPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (DOPMYITBI
OpraHUYecKMX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienne o kiaccupukanuy opraHuyeckux BemlecTB. HomeHknaTypa
OpPraHMYECKHUX COCAUHEHMH (CUCTeMaTHyecKas) W TpPUBHMAJIbHBIE Ha3BaHUS
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHNYECKHUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBPALLCHUN:
O3HAaKOMJIEHHWE C O0pa3laMy OpPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIICHUI0 OPIrAaHUYECKUX BELIECTB
IpU HarpeBaHuu (MJIaBjieHUEe, OOyTIIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAx. MeraH u 3TaH —
OpocTeHIline NPEeACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXJIEHUE B NPHUPOJE, IOIYy4YCHHUE HU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHUPOBAHMS, THApPATAlUWW, OKHUCICHUS W
MOJIMMEPHU3ALIH ), TIOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MetwnOytaaueH-1,3: cTpoeHue, BakHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonydeHue CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUH Psijl. ALIETHIICH
— TpPOCTEHINMH TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA
(peakuuy rajoreHMpoOBaHUS U HUTPOBAHUSA), NOJIyYEHUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBANUS U HUMPOBAHUS), NoyYeHue U npumereHnue. TOKCUYHOCTb



apeHoB. ['eHeTMueckas CBSI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOnOB. I[IpupomHbeli ra3 m mnomyTHbIE
HeTsaHbie Ta3pl. HegTh u e€ mpoucxoxaenue. Crnocodsl mepepaboTku HedTu:
IEPEroHKa, KPEKHHI (TEPMUYECKHH, KaTaquTHdeckuil), mnuponus. [IpoaykTsl
nepepaboTKku He(TH, UX NIPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMHM IJIaCTMACC, Kay4YyKOB U PE3UHBI, KOJUIEKIIUU
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJIOr€HONPON3BOIHBIX, TPOBECHNE NPAKTUYECKON pabOThI: MOIYYEHHUE ATUIIEHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHYECKOW peakuud (Maccel, 00ObEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTA PEAKIMHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

Kucaopoaconepaxanue oprannieckue coeinHeHUs

[IpenenbHbIE  OQHOATOMHBIE CHUPTBL. METaHON W 3TAaHON: CTPOCHHE,
(¢usznyeckue MW XHUMUYECKHE CBOMCTBA (pPEaKkIMM C AaKTHUBHBIMU METaJUIAMH,
raJIoreHOBOJOPOJaMH, TOpEHHue), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYyJIaMH CIIUPTOB. [[elicTBHEe MEeTaHOa U 3TaHOJa Ha OPTraHU3M YeJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHTJMKOAbL M  [JHMIEPUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHasl peakiMsi Ha MHOToaTOMHble cnupThl). [leificTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa U 3TUIICHTJIMKOJIS.

deHon: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUYECKHE CBOMCTBA.
ToxkcuunocTh (peHouna. [lpumenenue denona.

Anpaerunpl U kemoHvl. Dopmanblerui, aueTalbAETUI: CTPOCHHE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4eCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHbIe KapOOHOBbIE KHUCIOThl. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTPOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

CnoxHble 3QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
ci10kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb KHUPOB.




YrneBompl:  cocTaB, KiaccuduKamus ~ yrieBogoB  (MOHO-, OU- |
noJyiucaxapuibl). ['moko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJICHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HAXO0XKICHHE B IMPUPOJE, IPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a KaKk H30Mep TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemunono3sl.  dusnueckne W XMMUYECKHME CBOMCTBA Kpaxmaina (THApOJIHS,
KaueCTBEHHAsI PEaKIIUsI C UOJOM).

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpPAILCHUM:
IOpoBeJeHUE, HAOIIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaUECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHMCIIEHHE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmeau(ll), B3aummojmelcTBUEe Kpaxmaia C HOJIOM),
IPOBEJCHHUE MPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrie 3agaumn.

Boluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIM MPOYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHUYecKue coeauHeHus. dusznyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBA OEIKOB:
TUAPOJIN3, IEHATYpALlMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

DOKCIEepUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaIICHUMN:
HaOIIOZICHUE W OTIMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHMUS

OCHOBHBIE MOHATHUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

DKCNEpPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W MX MPEBpPALLCHUN:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMace,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peannsanns MeXnpeIMETHBIX CBSI3€U IPU U3YYEHUN OPTaHUYECKOU XUMHH B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BAHME KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBIIIIOIIMXCA CHUCTEMHBIMH JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTe3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCHUPUKaAIus, NEPUOJIUIHOCTh, HAOIIOIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: MaTepus, OSHEprus, Macca, aToM, DJJEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKNE BEIUUMHBI U €AMHULIBI UX U3MEPEHMUS.

buonorusi: kinertka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHUBHbIE BellecTBa (OENKH, YrIEBOABI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO ITUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN d3JIeMEHT. AToM. Snpo aroma, H30TONBL. JIEKTPOHHA
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTypaLsi aTOMOB.

ITepuonnueckuit 3axkoH U Ilepruoanyeckas cucrema XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB MO TpymnnamM H MEepUOAaAM.
3HaYeHUE NEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUUYECKOW CBS3HU
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTainueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJEHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
akuentopHslii). BopoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciieHusi. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHNN. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHX — peakIuid B
HEOPraHMYECKOM M OpPraHWYECKOW XHMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIHSX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle larense.

Onextponutnyeckas aucconuanus. CuibHbIe U clladbie d5ekTpoauTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUSI BEIIECTB M HMX MPEBPALICHUM:
nemoHcTpanus Tabmun «[lepuonnueckas cucrema XxumMudeckux anemeHtoB J[. U.
MenneneeBay, U3ydeHHE MOJENIEH KPUCTAIUIMYECKUX PEIMIETOK, HAOIIOJCHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCATBHOTO HMHAMKATOpPA, PEAKIMH HWOHHOrO OOMeHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peaKIum.

Pacuérnrie 3agaun.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEakiud, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C MCIIOJb30BAHUEM IMIOHSITUA «MacCcoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilosoxxenne HemetayuioB B Ilepuomudeckort  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
®duznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOINHUS HEMETA/IOB (Ha mMpuMepe
KHCJIOpOJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCINUHECHHA  (OKCHIIOB,
KHUCIIOPOCOIEPKAIINUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpyuMeHeHne BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSHKEHUN METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXXKHEUIIMX META/UIOB (HATpUM, Kajaui, KaJbIIUM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHUI.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHMKE.

DKCHEPUMEHTAJIbHbBIE METOJbl H3YyYCHHUS BEHIECTB M HX MPEBpaIlCHUM:
H3Y4YeHHUE KOJUICKIMH «MeTaibl U CIUIaBbl», 0Opa3lloB HEMETAUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0OJICHUE U OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOIECHCTBUE THIPOKCHUIA ATIIOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLIIOB).

PacuéTtHbie 3amaum.

Pacuétpl mMaccel BellecTBa WM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OObEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OTHO
13 BEIIECTB UMEET IPUMECH.

XMMHUS ¥ )KU3HDb

Ponp xuMum B oOecrieueHUHM SKOJOTHYECKOM, SHEPreTUYECKON W IHIICBOM
0€30IacHOCTH, Pa3BUTHM MeIUUMHBL. [IOHSITHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAyYHBIX MPUHIMIAX  TPOMBIIIJICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YesoBEeK B MHUpPE BEIIECTB M MATEPUAIIOB: BAXHEHUIIHUE CTPOUTEIIBLHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUaNIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yao0peHus.

XuMus W 300pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBuia 0S30IMaCHOT0 HMCIOJIb30BaHUS IIPErapaToB OBITOBON XWMHH
B IMIOBCEHECBHOM JKU3HHU.

MexnpeaMeTHble CBA3H.

Peanmuzanust  MeXNpeAMETHBIX  CBsI3ed MpU  HM3yYeHUHW  OOmed u
HEOpraHn4eckord XxuMuu B 11 Kitacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK
oOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUN, TaK W TIOHITHH, SBIISIOIIMXCSA
CHUCTEMHBIMM JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE TOHSTHUS: HAay4YHBIM (akT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCUPUKAIMA, TEPUOJUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHuM3M, OKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pecypchl.

TexHonorus: XuMuU4YecKasi IPOMBIIIJIEHHOCTb, METAJULYPIusi, MPOU3BOACTBO
CTPOMUTENBHBIX MATEPHUANIOB, CEIBCKOXO3AMCTBEHHOE IPOU3BOJACTBO, MHUIIEBAS
MPOMBINICHHOCTh,  (papManeBTHUUeCKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TIpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaJIoB,
AJIEKTPOHHAS POMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucs MpPOrpaMM CpeaHero oo6iero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TIpeAMETHbIM). HaydHo-meToanueckoil OCHOBOM  Jist
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHSA NPOrPAMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B CoOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOUUMHCS POCCUUCKOM TpPa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUYEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU IE€TOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYKUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HCHHBIC TIIAHbI.

JIn4HOCTHBIE PpE3yJbTAaThl OCBOCHMS TMpeaMera «XUMHUsS» JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCHUTATEIbHOM JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HaealaMd POCCHUKCKOr0 TIpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOPMaMH ¥  TpaBWIAMH  TOBEJEHHUS, CHOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPAa3BUTUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI MpeaMera «XUMHUS» OTPaXKaroT
c(hOPMHUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
0oOydJaronuxcst Mo peajnu3alii MPUHATHIX B O0IIECTBE IIECHHOCTEH, B TOM UYHCIIE B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
yBaKEHUS K 3aKOHY U ITPaBOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpMax W TMpaBWIaX MEXKITMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYTUX IPU aHAINW3€ Pa3IMYHbIX BUJOB yU€OHOU JESTENIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY UM HAay4YHOMY HAaCIEIUIO
OTE€YECTBEHHON XHMUM;

YBa)XEHHUs K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XMMHH, OCO3HAHMS TOrO, YTO JOCTH)KCHHMS HAYKH €CTh PE3yJIbTar
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCHEPUMEHTAJIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpeca M TO03HABAaTEJIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHayM3e MHPOpPMAIUU O MEPENOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIBLHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUM ATUX
IOCTYIIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro U Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOMIoieHrs TpaBWil O€30MacHOr0 OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAHUSI LEHHOCTM NpaBWl HWHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYyalUsX, YTPOXKAIOUIMX 3J0POBBIO U )KU3HU JHOJEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIEJOBATEIbCKOMN
NEeSATENbHOCTH, OOILNECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTUE€ B PEHIEHUU MPAKTUYECKHX 3a7ad
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcCCa, IIKOJIbI);



WHTEpeca K MPAKTHIECKOMY M3yYEHHUIO0 MPOGEeCcCHuil pa3IudHOro pojia, B TOM
YHCJI€ HA OCHOBE NMIPUMEHEHMS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUHU
obOpazoBaHus, Oyaymiel npodeccuu U pealn3allii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11eJ1eCO00pa3HOT0 OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHUKY
CyIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHMMAHUSI TJIO0AJTBLHOIO XapaKTepa HSKOJOTHYECKUX MPOoOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLUAIIBHOM CPEJIBL;

OCO3HAaHHMSA HEOOXOAUMOCTH HCIOJb30BAaHUS JOCTIDKCHHN XUMUH IS
pELIEHNS BOIIPOCOB PALMOHATIBHOTO MPUPOIOTIOIBL30BAHNS;

AKTHUBHOTO HENPHUATHS JCUCTBUH, MPUHOCAIIUX BpEI  OKPYXKAIOIIECH
MPUPOJHON Cpelie, YMEHHUSI MPOrHO3UPOBATH HEOJATONMPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JECUCTBUN M MIPEAOTBPAILATH UX;

HUIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKON KYJIBTYPHI,
OIlbITa JIESITEIIBHOCTH AKOJIOTMYECKOU HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJILHOM, KOMMYHUKATUBHOW M COLHUAJIBLHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMIO3HAHUS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHMMAaHUS CHeU(UKY XUMHUHW KakK HayKd, OCO3HaHHS €€ poJd B
dbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIECHUS, CO3JaHUM IETOCTHOTO
npeAcTaBieHusl 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTSH M PEIICHHH MPOOJIeM COXpaHCHHS
MPUPOJTHOTO PaBHOBECHS,

yOSXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XUMHUHU I  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BAXXHOW pOJIA B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEIIEHUHU TI00ANbHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOECIIEYECHUU YCIOBHIMA
YCHEHIHOTO TpyAa M DKOJOTHYECKHM KOM(POPTHOW >KU3HM KaXJAOro 4YieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TIOHUMAaHUS CYHUIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTHU HCIOJIb30BaTh



MoJydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEero Mupa u
HIPOUCXOAIINX B HEM M3MEHEHHH, yMEHUS JeflaTh 000CHOBAHHBIC 3aKIIIOYCHUS HA
OCHOBE HAy4YHBIX ()aKTOB M HMEIOMIUXCA JaHHBIX C LEJIbI0 IOJYYCHHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCMOJIb30BaTh XMMUYECKHE 3HAHUS IS
peleHust MpoOJieM B pealibHbIX KU3HEHHBIX CUTYAIIHX;

UHTEpeca K IIO3HAHUIO U UCCIIE0BATENIbCKOM e TeIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpEephIBHOMY  O0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIIOJYYECHUIO HOBBIX 3HAaHMW IO XUMHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyZAa B pa3IMUHBIX cepax MpodecCHoHATbHON
JESITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PECHHS  OOYJArOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHUS,
HCITOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MPOIIeCC, CUCTeMa, HAYYHBIM (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOIIOJCHUE, U3MEPEHHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC YUeOHBIC NelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHOM
T'PaMOTHOCTH H COIMAILHOW KOMITETEHITUH 00YJaroIIiXCs;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBbIC y4eOHbBIC
JIEUCTBUS B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMU U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH NO3HABaTeJIbHbIMHU
JeHUCTBUSIMMU:

1) 6a30BbBIE JJOTHYECKHE TeHCTBHSA:

CaMOCTOATENLHO  (OPMYJNHMPOBATh W AKTyalIH3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONPENEINIATh LENW ACATEIbHOCTH, 3a/1aBas IapamMeTpbl U KPUTEPUU HX
JOCTHKEHUSA, COOTHOCHTD PE3YJIbTATHI IEITEIBHOCTH C TOCTABICHHBIMHU LIEISMU;

MCMOJIB30BaTh MPU OCBOEHUH 3HAHUW MPUEMBI TJOTHYECKOTO MBILIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA IMOHATUM M YCTAHABJIMBATH UX B3aWMMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BEIOMpPATh OCHOBAaHUS ¥ KPUTEPUH JJIA KiIacCU(PUKAIIMM BEUIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABJIMUBATh TMPUYMHHO-CICICTBEHHBIC CBA3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MIPUMEHATH B MIPOLECCE MO3HAHUSI, UCIIOIb3yEMbIC B XUMUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BBIBATH MOCIBHBIC TTPEACTABICHUS — XUMHUYCCKUM
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peakiuyu — MpU PEHICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
MIPHU3HAKOB M3yYa€MBbIX BEIIECCTB U XUMHUUYECKUX PEAKIIHI.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeCTBUS:

BJIaJIECTh OCHOBAMH METOJIOB HAy4YHOTO IMO3HAHMS BEIIECTB M XUMHUUYECKHX
peaKkuui;

dhopMyIHpOBaTh IEIN U 3a/1a41 MCCIICA0BaHUS, UCIIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITeJIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHI B KAd4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMH CAMOCTOSITEJILHOTO TIJITAHUPOBAHUS M MPOBEACHUS
YYCHUYCCKHUX DKCIIEPHUMEHTOB, COBEPIIICHCTBOBATh YMEHHUSI HAOIIOIATh 32 XOJ0M
mporecca, CaMOCTOSATEIIbHO IPOTHO3UPOBATH €ro pe3yibrar, (opMyJIUpOBATH
0000I1IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEOBATEIIbCKOM ¥ MPOEKTHOU
JESATETLHOCTH, TPOSIBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3JInYHbIX
METO/IOB MMO3HAHMS.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPopManuu (HaAy4dHO-
MOMyJIsipHAsl JIUTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HETPOTUBOPEYNBOCT;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
otbope wuHDOpPMALIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U pa3JInYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TpeICTaBICHHS
uH(popMauu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpeACTBAa IHpu paboTe cC
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpeaMETHbIE ((puU3ndyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUaTyphl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

OsgiiajeHHe YyHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMY 1€ICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXKJ1a€MOM TEMBI B XOJ€ JUaiora u/uim
IUCKYCCUH,  BBICKa3bIBaTh  MJIeH, (HOPMYIHpPOBaTb CBOM  MPEIIOKEHHS
OTHOCHUTEJIbHO BBIITOJIHEHUS NPEIJIOKEHHOM 3a/1a4H;

BBICTYNATh C MpPE3EHTAalUed pe3yJbTaTOB MO3HABATEIBHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO UM COBMECTHO CO CBEPCTHUKAMU MPHU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILLECTB, peaju3alui y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEJOBAHUN IMyTEM COTJIACOBAHMS IMO3MIIMKA B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILIECTBISATH CBOIO IO3HABATEIbHYIO
NEeATENbHOCTh, ONpenessid €€ Leau W 3aJayd, KOHTPOJIMPOBAaTH U IO MEpE
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeIaraéMblii ajiroput™M JACHCTBUN mpuU
BBINIOJIHEHUM YYE€OHBIX UM HCCIEAOBAaTEeNIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ pexTuBHBIN cMoco0 MX peleHus C Y4YETOM TMOJY4YeHHUS! HOBBIX 3HAHUUA O
BELIECTBAX U XUMUYECKHUX PEAKLINAX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEU JIEATEIBHOCTH HA OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuyeckas XHUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XHMMHYECKOW  COCTaBIISIOIICH
€CTECTBECHHO-HAYYHOM KapTHUHBI MHPA, POJIM XMMHU B [O3HAHUU SBIICHUU



npuponabl, B (OPMHUPOBAHUM MBINUICHUS U KYJAbTYPhl JIMYHOCTH, €&
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JJIs1 pEeIIEHUS PAaKTUYECKUX 3a]1a4
U 9KOJOIMYeCKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO U NPUPOIHOM
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIArallue MNOHATHS (XUMUYECKHI DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opMmyna (pa3BEpHyTasi U COKpalIEHHAs), MOJb, MOJISpHAs
macca, MOJISIpHBIH O00BEM, YIJIEpOOHBIA CKeleT, (YHKIMOHANbHAs TpymIa,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3B€HO, BICOKOMOJIEKYJIIPHBIE COECIMHEHNUS); TEOPHUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKk0H COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHHM; MHPOBO33PEHUYECKHE 3HAHMS,
JeXalle B OCHOBE IIOHUMAaHHs INPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€e30IacCHOM HCIIOJb30BAHUHM BAKHEWILIMX OPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMH BBISBJIATh XapaKTEpHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS NpPU
ONMCAHUM COCTaBa, CTPOCHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOI)
(GopMyn  OpraHMYECKHMX BEIIECTB W YypPaBHEHUHM XMMHUYECKUX PpEaKIIUH,
U3rOTABJIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMICKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEUIECTB MO HMX COCTaBy M CTPOCHUIO K ONpeNeIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YTiaeBOJOPOAbl, KHCIOPOA U a30TCOJEpIKallie
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHkiatype (IUPAC), a takke NpHBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOIMUJIEH, aleTUJIEH,
ATUJICHTJIMKOJb, TIMLUEPHH, (eHos, (opManbAerui, aneTalblIeru]l, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KHCJIOTa, CTEAPUHOBAsI KUCIIOTA, IIIKOKO34,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

cOpPMHPOBAHHOCTh YMEHHSI ONPENECIATh BHUAbl XUMHUYECKOH CBSA3U B
OpPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KpaTHbIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MOJOXKEHUS TEOPUH CTPOCHHUS
opraHuyeckux BemectB A. M. bytinepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

C()OPMUPOBAHHOCTh ~ YMEHMHM  XapaKTepu3oBaThb  COCTaB, CTPOEHHUE,
(¢usznyeckue M XUMHYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTEIEN pa3IMUHBIX
KJIACCOB OPTaHMYECKHUX BEIIEeCTB (METaH, 3TaH, ITUJEH, MPOIWJICH, AalleTHJICH,
OyramueHn-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, JTaHOJ, AITHJICHTIUKOJb,
IJIMLIEpHUH, (EHOJI, aleTalbAerul, MypaBbUHAs M YKCYCHas KHCIOTHI, IJIIOKO3a,
Kpaxmaj, HeJUTI003a, aMUHOYKCYCHAsl KHCII0Ta), WIUIIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PpEaKIHUi ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKHU YTIIEBOJAOPOIHOTO
Colpbid  (He(Th, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX TNEpPepadOTKU U
IPaKTHYECKOE MPUMEHEHHE NTPOTYKTOB NEPepadOTKH;

C()OPMUPOBAHHOCTh YMEHMH MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOTUYECTBA MCXOJHOTO BEIIECTBA HIIM IMPOIYKTa
peaKiuu 1O H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB UJIM NIPOYKTOB PEaKLUN);

C()OPMUPOBAHHOCTh YMEHHUM BIAJAETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJaX HAayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3yUYEHUU BEIIECTB U
XUMHUYECKUX sBJIEHUH (HaOM0eHIe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHHS [JIsl TPUHATHS pEIICHWA B
KOHKPETHBIX JKU3HEHHBIX CHTYyallUsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATh MpaBUJia MOJIb30BAaHUS XUMUUYECKON
MocyIol W J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKILHUSMHU IO BBIOJHEHHUIO Ja00OpaTOPHBIX
XUMHYECKUX OIBITOB;

Cc(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJHITh XUMHYECKHA
AKCIIEPUMEHT (IIPEeBpaIeHHs] OPraHUYECKUX BELIECTB MPU HAIPEBAHUU, TOTYUCHHE
ATUJIEHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHMM, LBETHHIE pPEaKIUu OEJKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TMpHU OOpalEHUH C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAHHUEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alHucH YPaBHEHHH COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE ATUX PE3yJIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUECKH AHAJIU3UPOBATH XUMHUUYECKYIO
uH(pOpMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
uHpopmanuu, IHTepHET U ApyTuXx);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIOMATh  MpaBWiia  DKOJOTHYECCKHU
[[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUsl CBOETO 3J0POBbS U OKPYXKAIOMIEH MPUPOAHONU Cpeibl, OCO3HABATH
OMACHOCTb BO3JICUCTBHS HA KUBBIE OPraHU3MBI OIPEACIIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMas cMbIca mokazatens [1JIK, mosicHaTs Ha mpuMmepax crmocoOb
YMEHBIIICHUSI U MPEJOTBpPALEHUS WX BPEIHOTO BO3JCUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IIO3HAHMSI BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHA0OBUASIIMX OOYYalOIIMXCA: YMEHUE MCHOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyt.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XHUMHYECKOH COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XHMHUU B TIO3HAHUMU SIBJICHUI
npuponabl, B (OPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIUYHOCTH, €€
(GYyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs TPAKTUYSCKUX 3a1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalONINe TOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, HM30ToIm, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTATHYECKas peleTka,
TAMNBl ~XUMHUYECKHX  pPEAaKIUh, pPaCTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JTUCCOIMAIMSA, OKHUCIMUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiu¥, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOU Auccounanuu, nepuoanueckud 3akoH [l. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIME€ B OCHOBE INMOHMMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XWMHUYECKHX SIBIICHUMN, (DaKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY M TPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPU3HAKHA TOHSTHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME MOHATUS MPU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (HOpMyJ BEIIECTB U  YPaBHEHUH XUMHUYECKHX  pEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeNIeCTB (yrapHbld ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEACINISATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IMYHOrO COCTaBa, BUJ XUMUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJNINUeCKas, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJICKYJISIpHas,
WOHHAasl, METAJUTNYECKas), XapakTep Cpelibl B BOAHBIX PAaCTBOpPaX HEOPTraHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHUH YCTaHaBJIUBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBY K OIpPEAeIEHHOMY KJaccy/TpyIine
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLIBI U HEMETAJUJIbl, OKCH/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEpUOaNYEcKoro 3akoHa Jl.
N. MeHnneneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOITYIO, 0ObSICHUTEIIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONb3ys IMOHATHS «s-, P-, d-
3JIEKTPOHHBIE opouTaNNY, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX COCAUHECHUH
1o nepuoaaM u rpynnam I[lepuoandeckon CuCTeMbl XUMUYECKUX 31eMeHTOB JI. M.
Menpeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepus3oBaTh (OMHUCHIBaTH)  OOIIHE
XMMHUYECKHME CBOWCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBSA3M MEXKIYy HEOPTaHUYECKUMHU
BEIIIECTBAMU C ITOMOILbIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIMH T10
pa3IMYHBIM TPU3HAKaM (YUCIy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUS DJIEMEHTOB, 00paTHMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHI COCTaBIISATh YpPAaBHEHHS PEAKIMI pa3IuYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIA;



cOPMHPOBAHHOCT, YMEHUW TPOBOJAWTH PEAKIUW, IOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIECTB, pPACIO3HABAThH
OTMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpaX HEOPTaHUYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHUH  pPACKpbIBATh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOro OasiaHca
3THUX PEaKLUi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCUMOCTh CKOPOCTH XUMHUYECKON
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nencteus (npunuun Jle IllaTtense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE MPOIIECCHI,
JeKalMe B OCHOBE MPOMBIIIJICHHOTO TMOJYYeHUS CEPHOW KHCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHWA 00 OOIMMX HAYYHBIX MPHUHIUIAX |
AKOJIOTUYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIIOJIb30BAHUEM
MTOHSATHUS «MAacCoBasi JOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHUYECKUX PEAKITUAX, MACChl BEIIECTBA MM 00BEMA Ta30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIONIMX B PEaKIUU
BEIIECTB, TEIIOBOro 3¢ (deKTa peakimu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS dYHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOJIB30BAHUS XUMUYECKOU
MocyIol W J1abopaTOpHBIM O0OpPYJOBAaHMEM, a TakKe MpaBuiaa OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMHM IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHUH TUIAHUPOBATH W BBIMOJTHATH XUMHUYCCKUN
AKCIIEPUMEHT (Pa30oKeHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaan3aTopa,
ONpEeNEeNeHNe Cpellbl PacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHJUKATOPa, BIUSHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW pPEaKIluH,
peakiMu MOHHOTO OOMEHAa, KaueCTBEHHBIC PEaKklud Ha Cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPHUMEHTAIBHBIX 3a7ad 10
temaM «Metamuie»y U «HemeTamnel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BENIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABNIATh PE3YNbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (¢GOpMe 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUil U (POpMyIUpOBaTH BBIBOJIBI Ha OCHOBE
ATHUX PE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHUN KPHUTHUSCKH aHAIM3UPOBATh XHMHYCCKYIO
uH(pOpPMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOIi
KOMMYHUKaIH, IHTepHEeT U ApyTHX);



chOpPMHPOBAHHOCT, ~ YMEHHH  COOMIOAATh  MpaBWJia  DKOJIOTHYECKU
IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JESATENBHOCTH B IEJAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKPY>KAIOLIEW NPUPOJHOM CpeIbl, OCO3HABATH
ONACHOCTh BO3/JICHCTBUS HA dKUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, HOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpuMepax CrnocoObl YMEHBIICHHUS H
MPEIOTBPALIEHUS UX BPEAHOTO BO3/ICCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YaroUIUMXCs C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX MW CIHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3anmucu XUMMHAYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHU4ecKOi XMMHH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. byrneposa
Wroro mo pazneny 3
Paznen 2. YrieBonopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPO I — AIKAHBI 2
29 HenpenenbHble yrieBo10pO/Ibl: AIKEHBI, 6 1
AJKaIUEHBI, aJTIKUHBI
2.3 ApoMaTH4ecKue yrieBo10poIbl 2
24 [TpupoaHbIe UCTOYHUKH YTIIEBOJOPOJIOB U 3 1
uX nepepadboTka
Wroro o pazneny 13
Pazgen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHUs
3.1 Crupter. @enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCIANHECHUSA

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Ctpoenue atomoB. [leproanyueckuii 3aKkoH
1.1 u [lepuonuueckas cucreMa XUMHUECKUX 3
anemenToB J[. 1. MenaeneeBa
12 Ctpoenue BemiectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKUe peakuu 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heopranuueckasi XuMusi
2.1 Mertaubl 6
2.2 Hewmeranms 9 1 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoapipie | Ipaxruteckue ﬂsyqeﬂnﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypenI
1 [Ipenmer opraHn4eckon XumMuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coeaunenuiit A. M. Bytiepoga, eé 1
OCHOBHBIE I10JIO’KEHUS
[IpencraBienue o kKiaaccupuKaum
3 opraHu4eckux Beuiects. Homenknarypa 1
(cuctematuyeckasl) U TPUBHAIbHbIE
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUN Psifg
5 MeraH 1 3TaH — IpOCTEUIINE 1
IIPEJICTaBUTENIN AITKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIeH U IPOMUJIEH — MpocTeiine 1
IIPEJICTaBUTENIN ATKEHOB
8 [IpakTuueckas padora Ne 1. «Iloxyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byragnen-1,3 u
9 metunoyramuen-1,3. [lomyueHue 1

CHHTETUYECKOI0 KaydyKa U pEe3UHBI




AJIKMHEBIL: COCTaB K 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA TPEJICTAaBUTEh ATKUHOB

1 Beruucnenus no ypaBHeHHIO XMMUYECKON
peakuuu

12 Apenbl: 0eH301 U TOJyos1. TOKCUYHOCTD
apeHoB

13 I'enernueckas cBsA3b YIiI€BOAOPO/IOB,
IPUHAUJIEKAINX K Pa3JINYHBIM KJlaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
rassl, He)Th U IPOAYKTHI €€ epepadoTKu
[IpupoHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HePTIHBIE
ra3sl, HeTh ¥ IPOAYKTHI €€ epepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ1. BogopoaHas cBs3b

18 MHoOroaTOMHbIE COUPTHI: STUIEHIJIMKOIb U
TJIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
Y XMMUYECKUE CBONCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI U
aneTanpaern]. AeToH

21 O1HOOCHOBHBIE TIPEIETbHBIC KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCyCHas

22 [TpaxTrueckas padota Ne 2. «ColicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH " OJICUHOBAs KUCJIOTHI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBpbL1a Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHe
CrnosxHble 3¢upbl Kak MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIHOKHBIX
3¢hupoB

26 Kupsl: rugponus, npuMeHEeHHE,
Ouosaoruueckas poJib KUPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIus.

27 Bakneiiue npeacTaBuTeNu: TIIOK034,
dpykTO3a, caxaposa

28 Kpaxman u nesmiono3a Kak IprupoIHbIe
TIOJTUMEPHI
KontponbHas pabota no pazaeny

29 «Kucnopozacoaepxaniue opraHuuecKue
COETUHEHUS

30 AMUJHBI: METUJIAMUH U aHWIAH
AMUHOKHUCIOTH KaK aM(pOTepHbIe

31 OpraHHYECKHUEe COCTUHEHUS, UX
Ounosnoruueckoe 3HaueHue. [lentu bl

39 benku xkak npupoHbIe
BBICOKOMOJIEKYIISIPHBIE COeTMHEHUS

33 OcCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COSTUHEHUI

34 OCHOBHBIE METOBI CHHTE3A




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3axoH u [lepuonuueckas
cucreMa XuMHueckux semenTos /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOU
TEOPHEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHUYECKHX DJIEMEHTOB U UX COEIUHEHHI I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XuUMHUYecKux dyiemeHToB .M. Menjeneera B
pPa3BUTUU HAYKU

Crpoenue BemecTBa. XMMHUYECKast CBA3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOM CBs3U. BonopoaHas cBA3b

BaneHTHOCTh. DIEKTPOOTPULIATEILHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[IoHsTHE O AUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWAHBIE PaCTBOPHI.
MaccoBas 10151 BELIECTBA B pACTBOPE




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. [ 'eHeTnUecKast
CBSI3b HEOPTraHUYECKUX BEILIECTB, PA3ITUYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUs U NPEBpAILEHUs SHEPTUU IIPU
XUMUYECKHX PeaKLUsIX

Cxkopoctb peakiun. O0paTuMble peakium.
XUMHUYECKOE PABHOBECHE

10

[TpakTuueckas pabota Ne 1. «Brnusnue
pa3anYHbIX (AaKTOPOB Ha CKOPOCTh
XAMHYECKOU PEaKIUM)

11

DieKkTpouTHYeCKas aucconuanus. Iloustue
0 BojopoiHoM Tiokazaresne (PH) pactsopa.
Peaxiiuu nonHoro oomena. I'naponus
OpTaHUYCCKUX U HCOPraHNYCCKHX BCUICCTB

12

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiiaBoB ¥ paCTBOPOB COJIEH

13

KontponbHas padota no pazaeny
«Teoperndeckre OCHOBbI XUMHUUW»

14

Mertansl, ux nonoxenue B [lepuonndeckoii
CHCTEME XUMUYECKUX 3yemMeHToB [1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
atomoB. OOmue hru3nvIecKrue CBONCTBA
METAJIIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PST
HalpsDKEHUH METajIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJuIoB (HATpUH, Kajaui, Kajablui, MarHui,
ATIOMHUHHK ) U UX COCTMHCHUM

17

XUMHUYECKUE CBOKMCTBA XPOMA, MEIU U UX
COCIMHEHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, KeJie3a B UX
COeTMHEHUN

19

[TpakTuueckas pabota Ne 2. "Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«Meramb»"

20

Hemeramibl, uX MOJ0KEHHUE B
Ilepronnyueckoi cuCTeMe XUMUYECKHX
anemenToB /I. 1. Menpeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEMETAJUIOB (Ha MpuMepe
KHCIIOpO/Ja, cephl, pocdopa u yrieponaa)

22

XUMHUYECKUE CBOKCTBA TAJIOTEHOB, CEPBI U UX
COeTMHEHNN

23

XuMuyeckue cBoMCTBa a3oTa, ocodpa u ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIIiIepoaa, KpEMHHUS U
UX COeOUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeTUHEHNN

26

O0001eHne 1 cucTeMaTH3aus 3HaHnui 110




TeMme «HemeTamael». Berauciaenus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

ITpaktrueckas padora Ne 3. «Pemenue

27 3KCIIEPUMEHTAJBHBIX 3a1a4 10 TEME 1
"Hemeramnsl"»

28 KonTponbHnas padora no remam «MeTasuib» 1
u «Hemeramib»

29 Heopranuueckue u opraHuyecKue KuciaoThl. 1
Heopranuueckue u opraHMuecKue OCHOBaHMS
AMboTepHble HEOPraHUYECKUE U

30 opraHuyeckue coepuHenus. I'enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX
BEIIECTB
Ponp xuMun B 00ecrICUeHUH SKOJIOTMYECKOM,

31 HSHEPTeTUUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3sBUTHU MEIULUHBI
[IpencraBnenust 06 00MKUX HAYYHBIX

32 MPUHIIMIIAX IPOMBIIIJIEHHOT'O TOTyYeHUS 1
Ba)XHEHIINX BEIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHUATIOB 1

34 XUMHUS U 37J0pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJAUYECKOE OBECINIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



