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HOACHUTEJBHASA 3AIITUCKA

[IporpammMa 1O XWUMHUH Ha YPOBHE CpEAHETO OO0Iero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoil ®@enepannn», TpeOOBaHUI K pe3ybTaTaM OCBOEHUS
denepanbHOil  00pa30BaTEIBHON MPOTPAMMBI  CPETHETO OO0IIero o0pa3oBaHUs
(®OIT  COO), unpencraBieHHbix B DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mpenoiaBaHus
yueOHOTO mpeaMeTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepanny, peAM3YOIIUX OCHOBHbIE OOpa30oBaTelbHbIE MPOTPaMMBbl, H
OCHOBHBIX ToyIokeHui «CrpaTeruu pa3BUTHs BocnuTaHusi B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEIACICHUIO
oO1elt cTpareruu o0y4deHusi, BOCIIUTAHUS U PAa3BUTHSA 00YyJarOUIUXCs CPECTBAMU
yueOHoro npenmera «Xumus» g 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuenryanbHble nojoxenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
coliepKaHus, PE3yJbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3aluM, SBISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAallOM peajv3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KYIbTYpPhI
YeloBEeKa, a TaKXe OSKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
30POBBI0 M TNPUPOAHOM cpeme. Peamusyercs xumudeckoe 00Opa3oBaHHE
00yJarommxcsl Ha YPOBHE CPEJIHETo o0Iero oOpa3oBaHus CpeICTBAaMU y4eOHOTO
npeamMera «XHUMHS», COJIEpPKAHME M TOCTPOCHHE KOTOPOro OIpENEICHbl B
nporpaMMe MO XMMHUU € Y4ETOM chenuduKd HayKu XUMHUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI U B MaTepUaibHOM >KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
oO0mux 1ened W TPUHIMIIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMuUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUTpaeT ocoOyIi poJjib B
COBPEMEHHOW LMBWIM3AIMKU, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpHI.
OHa BHOCHUT CBOW BKJIaJ B (DOPMUPOBAHUE PAIIMOHATIBHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHHE IETIOCTHOTO TPENICTABIICHUS 00 OKpPYXaIoleM MHUpPE KaK O €IUHCTBE
MPUPOILI M YEJIOBEKa, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMIIEMON YaCThIO MUPOBOM KYJBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCHEIIHOTO
TpyJa M JKU3HU Kaxaoro wieHa obOmiectBa. CoBpeMEeHHass XUMHUS Kak Hayka
co3uaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBji€Ha Ha pEIICHHE
rII00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM € OOMMMH UEISIMH U TMPUHLUIIAMH CPEIHEr0 OOIIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccrsl, 6a30BbIA ypOBEHb
M3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM JJid  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPHEHTHPOB, YCIIEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMA, IIPOJOJDKEHUS
o0Opa30BaHMsl B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomiuMu  npeaMeTa  «XUMHsD SBIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOwmwas M HeOpraHudeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMA
3HAHUU 10 HEOPTaHWYECKOW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumun. POpMHpPOBAaHNE JAHHOW CHCTEMbBl 3HAHWMM NPU WU3YYECHUHU
npeaMeTa o0OecrnedynBaeT BO3MOYKHOCTh PACCMOTPEHHUS] BCEro MHOI000pasus
BEILIECTB HA OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa comepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuyeckas XuMus» cQopMUpoBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TMOJXOJa K U3YyYEHHI0O ydeOHOro wmarepuaja u OOyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPEIENEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHM4YeCKOM XUMHUHM BEIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCIMHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMUYECKHX M DIJIEKTPOHHBIX
OpeaCTaBIeHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB JIO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMU. B Kypce OpraHM4eckol XHMHUU IOJIYYarOT pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs MEpBOHAYATIbHBIC
MPEJICTAaBICHUS] O XMMHYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yriaoMm 3peHusi B mpeameTe «XuUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCs W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEero o0Opa3oBaHUs
TEOPETUYECKUM Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHS» O0OyYarolUMCs TPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOIOJOTHYECKUX MO3MIINH,



ry0’ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIMH 53TOro 3aKkoHa — OT
o0o0mraromiei 10 00bACHAIONMIEH 1 MPOTHOZUPYIOUICH.

Enunasa cucrema 3HaHUM O BaKHEWMIIMX BELIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHH, a4 TAKKE O XMUMHUYECKHX PEaKLMIX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSX MNpOTeKaHus JonosHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAaMHU COJEP)KAHMS, HMMEIOIIMMHU KYJIbTYPOJOTHUYECKHM W MPUKIATHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAHUIO B3aMMOCBS3M XHMHH C
OPYTMMHM HayKaMmH, PacKpbIBalOT €€ POJib B IO3HABATENBHONM W MPAKTHUYECKOU
JESTEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IMPOIECCY
TBOpYECTBA B O0JACTH TEOPHH U MPAKTHUYECKUX MPHIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATbCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npodsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKUM OCMBICIMBATh HMH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJIHEHWsS 3HAaHUM, pEIIEHUS WHTEIUIEKTYaJbHbIX U
HKCIIEPUMEHTAJIBHBIX HCCIIEN0BATENbCKUX 3a/1ad. B 1enom coaepkanue yueOHOro
npeaMeTa  «XWUMHSD»  JAHHOTO  YPOBHS  M3YYEHUSI OpPUEHTHPOBAHO  HA
(dopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHUYECKOM OCHOBBI NJIsi MOHUMAaHUS
¢unocodckux Hied, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO U
OpPraHMYECKOTO MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[TO3HABAEMOCTb MPUPOJHBIX SBJICHHM MYTEM OKCIEPUMEHTA U
pelieHusl MPOTHBOPEUYUMH MEXKIYy HOBBIMHM (akTaMd M TEOPETHUYECKHUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEILICHUU IKOJIOTHYECKUX MPOoOJeM, a
Takxke MpoleM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmaHe pemeHus 3agad  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3ALUU
oOydJaronuxcsi TPUHATBIE NPOrpaMMOW MO XHMHHM TOAXOAbl K OMNPENEICHUIO
colepKaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHpPOBaHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMMX Oa30Boe 3HAUYeHUE MJis
pa3IMyYHBIX BHJOB JESATEIBHOCTH: pELIeHUs NpobsieM, IMOHCKa, aHalu3a MU
00paboTku uHbOpMaIi, HEOOXOIUMBIX JJII MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIEOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenomaBaHus XUMHUM KakK Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus, IPH ONPECICHUH
coJiepKaTeIbHOM XapaKTEpPUCTUKHU IIeJied HW3y4YeHHUs IMpeJMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIBbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOANYECKOW TOYKM 3pPEHHs TAKOM INOAXOJ K OINPENCICHUIO LENEH H3Y4YEHUs
IpEAMETA SBJISIETCS BIOJIHE OIPAB/IAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUSl TJIABHBIMU LETISIMU W3Y4YEHUs TMpeaMera
«Xumusi» Ha 6azoBoM ypoBHe (10 =11 ki1.) SABISIOTCS:

e (QopMupoBaHuMe CHCTEMBl XWMHWYECKMX 3HAHUA KaK BaKHEUIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHMMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBanue U pa3BUTHEC MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIil, HEOOXOAMMBIX [JIsi TMPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCSI B MHPE BEIIECTB M XHUMHUYECKHX SIBJICHUU,
HMMEIOIIMX MECTO B MPUPOJIC, B IPAKTUUECKON U OBCEIHEBHOM KU3HHU;

e pa3BUTHE YMEHHI U CIIOCOOOB JI€ATEIbHOCTH, CBI3aHHBIX C HAOIIOAECHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM IpPaBHII
0€3011acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsny ¢ atuM, coaepkaTeiabHas XapaKTEepUCTUKA LENEH U 3a/1a4 U3y4YEeHUs
npeaMeTa B MporpaMMe M0 XMMUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHUCTEME CpelHero oduiero oopasoanus. Ceroans B
NpernojaBaHu  XUMHM B OOJIbIIEH  CTENMEHH OTHAETCA  MPEIOYTECHUE
IPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3aIliy, BIAACIONIETO HE
Ha0OpOM 3HaHUW, a (PYHKUMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHHMSIMU aKTUBHOTO TOJIYYEHUs] 3HAHUW U MPUMEHEHUsSI UX B PEaIbHOU KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 0OpU U3yYEHHH TMpeaMera «XUMUs» JTOMUHHPYIOIIEe
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

afganTanys 0O0ydJaroIMXcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupoBaHHE€  UWHTEUICKTyaJdbHO  pa3BUTOM  JIMYHOCTU, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

dbopmMupoBaHUe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIUI), MMEIIINX YHUBEPCAJbHOE 3HAYEHUE JUIS PA3JIMYHBIX BHUJOB
JeSATELHOCTH: PEIIeHHs PoOJeM, MOUCKa, aHaIn3a U 00pabOTKu MH(POPMAIIUH,
HEOOXOAMMBIX [JIs TPUOOPETEHUs OmbITa JSATEIHHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHU, a TaKXKe JJISI OIEHKU C TO3UIUN
AKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M Y€JIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE II03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaronmMXcs: ClIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIC
3HAHUA 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU IS TIOUCKA M aHalln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(POpMAIIMK XUMHUYECKOTIO COJIEPKAHNUS;

(opMHUpOBaHKE U Pa3BUTUE Yy 00OYUAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILLIEHUS, HAOJI0JaTEIbBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NMPU TUIAHUPOBAHWU M MPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOeXKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBIIEHHOCTH XWMUH, €€ BaXKHON POJM B pEUICHUH TI00aIbHBIX MPOoOIeM
PaIOHAIBHOIO MPUPOAOIIOJIB30BAHNUS, TOTOIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPAHEHHUsI NPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTU OEpeXHOIo
OTHOIIEHUS K IPHUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe€ NPUOOpPETEHHs OIbITa
WCIIONIb30BaHUsl TONYYCHHBIX 3HAHUN Ui TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yue6HOM mnnaHe cpeaHero o6miero o0pa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-Hay4HbIE
IPEIMETHI.

OO111e€ Yncao YacoB, OTBEAEHHBIX JIJIsl U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOuiero odpazoBaHus, coctaBisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heeoo).



COIEPKAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKON XMMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUEC U 3HAUYCHUE B
MOJTYYEHUH HOBBIX BEIIECTB U MaTepHalioB. Teopus CTPOEHHUS] OpPraHUYECKHUX
coenunenniit A. M. bytnepoBa, e€ ocHOBHbIE ToJI0KeHUs. CTPYKTYpHBIE (HOPMYJIbI
OpPraHMYECKUX BelecTB. [oMomnorusi, wu3zoMepus. XuMHUYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBnenre o kiaccupuKaluyu opraHudeckux BeniecTB. HoMeHknaTypa
OpPraHUYeCKUX COCAUHEHUM (CUCTEeMaThuyecKkas) M TpUBUAJIbHBIC Ha3BAHUS
BOXKHEUIIINX MPEACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BELIECTB W WX MPEBPAILICHUMN:
O3HAKOMJIEHHE C OO0pa3laMd OpPTraHMYECKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHUE MOJICKYJI OpPTraHMYECKUX BEIIECTB, HAOJIOACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAn. MeTtaH u 3TaH —
MpOCTEHIIINE TPEACTABUTENIM aJIKaHOB: (U3UUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeIICHUs] U TOPEHMS), HAXOXKICHWE B TMPUPOJE, MOIYyYECHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN Psifl. DTUICH U MPOIMUIIEH —
MpPOCTEHIINE TPEACTABUTENIM AJIKEHOB: (U3UUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUJpATAlMM, OKUCICHUS U
MOJIMMEPHU3ALINH ), TIOJTYYCHUE U TPUMEHCHHUE.

Ankanuensl: Oyrtaauwes-1,3 u metwiOyranuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOICTBA (peakuus nonumepusanuu). [loaydeHre CHUHTETHYECKOTO
KayudyKa 1 pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUIN psijl. AlleTUIeH
— TPOCTEUIHUM TPEJACTABUTENIb AJKUHOB: COCTaB, CTpOeHUE, (U3NYECKUE W
XUMUYECKUE CBOMCTBA (pEaKIMu THAPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHHS] ), OJyYCHUE U TPUMEHECHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (uU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakuuu rajaoreHupOBaHMUS W HUTPOBAHUA), NMOJYyYEHUE U NpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuveckue U  XUMuUdeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOayueHue u npumeHnenue. TOKCUYHOCTh



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKHA YTII€BOAOPOAOB. IIpUpoaHBIii Ta3 W MONMYTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HeTH:
MIEPErOHKa, KPEKUHI (TEePMUYECKHM, KaTaIUTHYECKHil), nupoym3. IIpoayKTsl
nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITY. KaMeHHBIN
YTOJb U NPOAYKTHI €r0 MepEPAOOTKH.

OKCINEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BELIECTB W HMX IPEBPALICHUN:
O3HAaKOMJIEHHE C oO0pa3laMHd IUJIACTMACC, Kay4yKOB M PpE3HHBI, KOJUICKIIUU
«Hedpte» wu  «Yromb», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOJHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJIyYEHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnblie 3amaun.

Bbluncienuss 1mo ypaBHEHHMIO XHUMHMUYECKOW peakuuu (Maccel, 00BbEMa,
KOJINYECTBA MCXOAHOTO BEHIECTBA MJIM MPOAYKTAa PEAKLIHH IT0 MU3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucnopoaconepaxaiue oprann4ecKue CoeAMHEHUs

[IpenenpHple OOHOATOMHBIE CHOUPTBHL. MeETaHON W 3TaHON: CTPOCHHUE,
dbu3uYeckre M XUMUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METaJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEHEHHE. BoaopoaHble CBS3HM MEXIY
MOJIEKyJIaMu CIUPTOB. JlelicTBHUE METaHOJa U ATAHOJIA HA OPTraHW3M YEJIOBEKA.

MHoroatoMHsle  COUPTHl. ODTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
METaJUlaMH, KaueCTBEHHasi peaklys Ha MHOI0aTOMHble cnupThl). [leficTBue Ha
opranusM yenoBeka. [[pumeHeHre riamuepuHa U 3TUIIEHTJIUKOJIS.

@deHoJ:  CTPOCHHE MOJICKYJbI, (U3NYECKHE ¢ XUMHUYECKHE CBOMCTBA.
ToxcuunocTts enona. [lpumenenue penona.

Anpneruiel U KemoHvl. DOpMalbIETU[, aleTaIbIETHA: CTPOEHUE,
¢u3nueckue M XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeNenbHbIe KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpOeHHUE, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA (CBOWCTRBA,
oOmue /I Kiacca KUCIOT, peakius 3TepuduKaIum), moayuyeHrne U MpuMeHeHue.
CreapuHoBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTEIM BBICHIMX KapOOHOBBIX
KHUCIIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

Cnoxnple 2¢uUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponm3
cnoxHbIX 3pupoB. XKupsl. ['maponus xxupos. [Ipumenenue xupos. bruonornueckas
POJIb )KHPOB.




VYrneBoabl:  cocraB, KilacCU(pUKauus  yrieBoJoB  (MOHO-, JAM- U
noyimcaxapuibl). ['1I0k03a — MpoCcTEeNIINii MOHOCAXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJbl, (U3MYECKHe U XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuiom Menu(ll), okuciieHne amMmmMuadHbIM pacTBopoM okcuja cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TJIIOKO3bl), HAXOXJIECHUE B IPUPOJAE, NPUMEHEHHE,
ouonoruueckas poib. otocunte3. pykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman m nemunosno3a Kak NpupojHbie nonumepsl. CTpoeHne Kpaxmaia U
HEeJUTI0103bl.  PU3MYECKUE U XMUMHUYECKHE CBOWCTBAa Kpaxmasia (THApOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M WX MPEBPAIICHUIL:
MIPOBE/ICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHUPTOB, KAUECTBEHHbIC PEAKLMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJa
okcupoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJAEWUCTBHE TJHUIIEpPUHA C
ruznpokcuioM meau(1l)), anpaern1oB (OKMCIEHHE aMMHAUYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmanaa € HOJOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHebie 3a1aumn.

Bbluncinenuss 1Mo YpaBHEHHIO XUMHUYECKOW peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIUMU M0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOTYKTOB PEAKIIUN).

A3oTcoaeprkaliye OpraHuuecKue COeIMHEHN.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyecKkrue coequHeHus. dusnueckue
M XMMHYECKHUE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3HaUY€HHE aMUHOKHCIIOT. [lenTuapl.

benkn Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coelnMHEHMs. [lepBruuHas,
BTOpUYHAsT U TpPETUYHas CTPYyKTypa OeiaKkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpaIlCHUIl:
HAOJIIO/ICHUE U OMHMCAHKUE JEMOHCTPALIMOHHBIX OMBITOB: JCHATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIC PEaKLUU OEIKOB.

BbicokomosieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEAHSIST MOJICKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUS ¥ MOJUKOHIEHCALUS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M WX IPEBPALLECHUIA:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeMeTHbIE CBSI3H.



Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU N3YYEHUU OPraHUYeCKON XUMHUH B
10 kmacce ocCyulecTBISIETCS 4Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHSITHH, SBISIOMIUXCS CHUCTEMHBIMH JJISi OTIEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHalU3, CUHTE3, KiIacCHU(HUKaus, IEePUOAUYHOCTb, HAOIIOICHUE,
MU3MEpEHUEe, YKCIEPUMEHT, MOJIEIIMPOBAHHE.

dusuka: MaTepus, DSHEprus, Macca, aroM, DJJEKTPOH, MOJIEKYIIa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OOBEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3MeE,
(doTrocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (O€IKH, YTJIEBOIBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpaNbl, TOPHBIE TTOPOJBI, TIOJE3HBIE UCKOMAeMbIE, TOILINBO,
PECYpCHI.

TexHonorus: mNHINEBbIE TMPOAYKTHI, OCHOBBI PAIMOHATBHOTO MUTAHUS,
MOIOIIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHUU

XUMUYECKHI 31eMeHT. AToM. Snpo aroMa, U30TONBI. DJIEKTPOHHAA
0001104Ka. DHEPreTUYeCKUe YpOBHH, MOAYPOBHU. ATOMHbIE opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeeseHrs 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Teprnonnueckuit 3axkoH U llepuoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA M lleproanyueckor CUCTEMBI
xuMudeckux aneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOHCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEHIECTB MO TPyMNIaM W TEPUOJAM.
3HavueHuEe NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsA3b. BuIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSpHAs W TOJSpHAs, MOHHASA, MeTauinueckas). MexaHU3MbI
oOpa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH U  JIOHOPHO-
aKLenTopHslii). BomoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonsitue 0 aucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBast 40JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEAMHEHU. Howmenknatypa
HEOPraHMYECKUX BEIIECTB. | €HETHYECKAass CBSA3b HEOPraHUYECKUX BEILIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIAaCCaM.

Xumnyeckass  peaknus. Knmaccupukanus — XUMHUYECKHX — peakiuii B
HEOPraHUYECKOW M OPraHMyuYeCcKON XMMHUU. 3aKOH COXPAHEHHSI MacCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIMSIX.

CKOopoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuUMHYECKOe paBHOBecue. DakTOpbl, BIUAKOIIAE HAa COCTOSHHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

DnekTposutuueckas nuccouuanus. CuiabHble U cliadbie 3aeKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAIbHA, IEIOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYE€HHUS BELIECTB W MX MPEBPAILCHHI:
neMoHcTtpanus tabnun «llepuoguyeckas cuctema XUMHYECKUx 3yemeHToB [[. .
MenneneeBay, U3ydeHHE MOJEIeH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJEHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3oKEHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KaTaau3aTopa, OMPEICICHUE CPEAbl PACTBOPOB BEIIECCTB
C TIOMOINIBIO YHHUBEPCAIBHOTO HWHJMKATOpa, pEeaKIUd HMOHHOrO OOMEHa),
MPOBEJICHUE MTPAKTHUYECKON padoThl «BiusiHue pa3nuuHbiX (akKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEAKIUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PACUE€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuomnueckont  cucreme
xuMuudeckux sjaeMeHToB J[. 1. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHMS HEMETALIOB (Ha MpUMEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (raJoreHOB, CEPhl, a30Ta,
docchopa, yriepoga U KpeMHHMs) W HX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHne BaKHEUIINX HEMETAJUIOB U UX COCAUHEHNN.



Merambl. [lonoxenue meramwioB B Ilepuoguueckon cUCTeME XUMHYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MetayioB. OO0mmMe ¢u3nyeckne cBoWcTBa MeTaioB. CIUTaBhl METaJUIOB.
DNEeKTPOXUMHYECKHUI Pl HAPSHKEHUI METAILJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUILMX METAUIOB (HATPWM, Kaliuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUM.

OO6mue crmocoObl MoJydeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHKE.

DKCIIEpUMEHTAIbHBIE METOJbl H3YyUYEHHUS BEIIECTB W HMX MPEBpAICHUIA:
M3ydeHUE KOJUICKIMU «MeTauibl W CIUTaBbl», OOpa3lloB HEMETAUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aj7a4, HaOJII0JICHUE W OINKMCAaHUE JIEMOHCTPAIIMOHHBIX H
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBHE THJIPOKCHIA AIFOMHUHUS C PACTBOPAMH
KHCJIOT U IIeJI0UeH, KaueCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

Pacuérnrbie 3anaun.

Pacuérpl mMaccel BemiecTBa Wi 00bEMA ra3oB 0 U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
W3 BEIIECTB UMEET MIPUMECH.

XuMHUS M )KU3Hb

Ponp xuMun B 00eCrieYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0C30I1aCHOCTH, Pa3BUTHH MeIUIMHBL. [IOHATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIIECTB M XMMHUUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJyYEHHUS] BAKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUANIOB: BAXKHEHUIINE CTPOUTEIIHHBIE
MaTtepuaabl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJEKTPOHUKH, HAHOMATEepUAIbl, OPTaHUYECKUE M MHUHEpAJbHBIC
ya0OpeHusl.

XuMHST U 3J0pOBBE YEJIOBEKA: NpPaBWJIA HCMHOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBmiia 0€30MaCHOI0 UCIIOIb30BaHUS MpPEenapaToB OBLITOBOM XUMUU
B ITIOBCEIHEBHOM JKU3HM.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpW  HW3yYeHMH OOmeld u
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce oCyIIeCcTBISAETCA Yepe3 UCIOIb30BAHUE KaK
OOIIMX E€CTeCTBEHHO-HAYyYHBIX TOHSATUM, TaK W TIOHATUM, SBISIOMIUXCS
CHUCTEMHBIMU JJIs1 OTACJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC MOHSATHS: HAy4YHBIH (PakT, rUmoTes3a, 3aKoH,
TEOpHs, aHalu3, CHUHTe3, KiIaccupuKaius, I[epUOJUIYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusnka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEITUYMHBI M CAMHHIIBI MX
M3MEPEHUS, CKOPOCTh.

buonorus: kieTka, oOpraHuW3M, JKOCHCTeMa, Owocdepa, Makpo- #
MUKPOAJIEMEHTHI, BATAMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIC TTOPOJIbI, MOJIE3HBIC UCKOIMaeMble, TOTUIMBO,
pecypcehl.

TexHonmoTHs: XUMHUYECKasi MPOMBINIJICHHOCTh, METAJUTYPTHs, MPOU3BOICTBO
CTPOUTENBHBIX MATEPHAJIOB, CEIIbCKOXO3UCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
IPOMBINIJIEHHOCTh,  (hapMarieBTUUeCKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX IIperapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHUAJIOB,
AJICKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOT'PAMMBI 110 XUMK
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycraHnaBauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
0oOyYaromMMuUCAd TPOrpaMM CpeaHero ooOmiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM M IpeaMeTHbIM). HayuHo-meToauueckold OCHOBOM  JUis
pa3pabOTKU IJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CpPEIHEro OOLIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHM C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIONIUE!

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TIpa)JTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HaJIM4KMe MOTUBALMU K 00yYEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUM JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMH, MNPHUCYLIMMH LIEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTalTCAd B
€IMHCTBE Y4YeOHOH W BOCIUTATENIILHOM JAESITENbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH
U HUAealaMd POCCUKCKOTO TpakJaHCKOro O0OIlecTBa, MPUHATBIMH B OOILIECTBE
HOpMaMM U TpaBWIaMH  [OBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IpolLeccaM
CaMOMO3HAHUs, CaMOPA3BUTHUS M HPABCTBEHHOTO CTAaHOBJIEHHUS JIMYHOCTH
00y4aromuxcsl.

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHMS MpeaMeTra «XUMHUS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh OMbBITA I[IO3HABATEIIBHOW W MPAKTUYECKOM JesTEIbHOCTU
oOy4Jaronuxcst o peanu3aly NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPSJIKY;

IOPEJICTaBICHUS. O COLMAIBHBIX HOPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENbHOCTH TMpU CO3JAaHUU
Y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3aj1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTBI IPYTUX [PU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSA:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAaCJEIUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TMPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTENbHBIX ~ HAOJIOJIEHUM, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpeca W TO3HABAaTEIbHBIX MOTHUBOB B MOJYYEHHH H IOCIEAYIOIEM
aHanu3e MHPOPMALMU O MEPETOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOU
XMW,

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, 3STHYECKOIO IIOBEICHNUS;

CIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJAEHUE W TOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUN 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe3omacHoro oOpas3a >KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coONtoIeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEILHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI HMHJIMUBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€301acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

S) TPyA0BOr0 BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENIbCKOM
NeSATETLHOCTH, OOINECTBEHHO TIIOJIE3HOW, TBOPUYECKOW W  JIPYyruX BUJAX
NESTENIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTWe B PEHICHUM MPaKTUYECKUX 3aaad
COILIMAJIbHON HAMpaBJIeHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3auyHOro poja, B TOM
YHUCJIEe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBaXKEHUS K TPYAY, JIOJAAM TPyJa U pe3yJibTaram TPYAOBOU IEATEIIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHAMBHUAYaJIbHOM TpaeKTOpUU
oOpasoBanusi, Oyaymiel MpPoPecCuu W peanu3alid COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) PK0JIOTHYECKOI0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECO00pPA3HOTO OTHOIIEHUS K TPHPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa 5KOJOTHUYECKHX MpoOJeM, BIHMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIs
pelIeHus BOMPOCOB PallMOHAIBHOTO TPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX BpPEd  OKPYKAIOLIECH
IPUPOAHON cpejie, YMEHHsSI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJIMYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NEATEeIIbHOCTH AKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBAaTbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLMAJIBHOMN
IIPAKTUKE, CIOCOOHOCTM Y YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJICOJIOTHH
xemohoouu;

7) 1eHHOCTH HAYYHOT0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
(GbopMHpPOBAHMY PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIPEICTAaBICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJIeM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHSI;

yOSKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUJII  COBPEMEHHOM
UUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIU B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUU TI00aTbHBIX MTPOOIEM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUYECKOM, MUILEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHUU MEIMUIIMHBLI, OOECIEUEHUU YCIIOBHM
YCHEIIHOTO TpyAa M OKOJOTUYECKH KOMGBOPTHON IKU3HU KaXKIOTO HWICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



NoJIy4aeMble 3HAHMS JIJIsl aHAIM3a U OOBSCHEHUS SIBJIICHUN OKPY’KAIOIIEr0 MHUpa U
MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUSI J1eJIaTh 00OCHOBAHHbBIE 3aKJIIOYEHUS Ha
OCHOBE HAy4YHbIX (DAaKTOB M MMEIOIIUXCS JAHHBIX C LEJIbI0 IOJyYEHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
penieHus npo0JIeM B peajbHbIX KU3HEHHBIX CUTYaLHX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOM IEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax MpodhecCuoHaTbHON
JESATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOTrO TMpeaMeTa «XUMHUs Ha
YPOBHE CpPEeAHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE IS dbopMHpOBaHUS  MHPOBO33PEHUS oOyyJaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHeuUKy METOJOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIrus, SIBIICHUE,
mpolece, CUCTeMa, Hay4YHbI (hakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpUsi, UCCE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHBIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKUIHMOHATBHOM
IPAaMOTHOCTH M COLMATIbHON KOMIETEHIIUU O0yYarOIINXCS;
CIIOCOOHOCTB oOyJaromuxcs UCIOJIb30BATh OCBOECHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHBIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MertanpeaMeTHble Ppe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PEryJSSTUBHBIMU
JICHCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
JEeHCTBUSIMMU:

1) 6a30Bble JJOruYecKue JeicTBusl:

CaMOCTOSITeNIbHO  (OpMyJIMpOBaTH W aKTyaJU3WpOBaThb  MpoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCIATh LEIN JCATEIBHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH KX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHM W YCTaHABJIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS JIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUA M KPUTEpUU [UIS KIAacCU(PHUKAMU BEIIECTB H
XUMHUYECKUX PEaKIUii;

YCTAHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYyXICHUS (MHAYKTUBHBIC, JEAyKTHUBHBIC, IIO
aHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMbBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSIThH B MPOLIECCE TTO3HAHUS, UCTIOIB3YyEeMbI€ B XUMHUKM CUMBOJNYECKUE
(3HaKOBBIE) MOJEIH, MPEOOPA30BBIBATH MOJIEIBHBIE TPEACTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) OJJIEMEHTa, XHUMHUYECKass (QopMysa, ypaBHEHUE XUMHYECKOU
peaKkiMu — TMPU PEUICHWH Y4YeOHBIX MO3HABATEIbHBIX M TMPAKTHUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIEN0BATEILCKHIE NeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKuuii;

(GOopMyIMpPOBAThH LIEJIM U 33/1a41 UCCIEJOBaHUS, UCIIOJIb30BATh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJIBHOTO IUUJIAHUPOBAHUS M IMPOBEICHUS
YUYEHUUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUSI HAOMI0/IaTh 32 XOJ0M
MpoIlecca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUpOBaTh
000011IeHNs ¥ BBIBOJIBI OTHOCUTEIIFHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJIEIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIEIOBATENbCKOM U MPOEKTHOU
JEeSATEIbHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHKAX WH(opmanuu (Hay4dHO-
NOMyJIIpHAs JIUTepaTypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIC TOCOOUS,
pecypcbl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
MIpEJCTaBIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh "
HEMIPOTUBOPEUNBOCTE;



GbopMyIMpOBaTh 3aNpPOChl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAMMOW IS BBIMOJHEHUS Y4eOHBIX 3a7ad
OIIPEJICIIEHHOTO TUIIA;

puOOpeTaTh OMBIT WCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA W PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
uHpopmaIiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIbI, PUCYHKU U JPYTHE);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B Ka4deCTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uWHGOpMAIMEl: TPUMEHATh MEXIpeAMeTHbIe ((u3udyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OBjaieHUe YHUBEPCAJTbHBIMUA KOMMYHHKATHBHBIMH J1€/iCTBUSIMH:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMBbI B XOJC IUaaora W/WiH
JTUCKYCCUHW,  BBICKA3bIBaTh  HJACH, (OPMYIHPOBATH CBOM  MPEAJIOKCHUS
OTHOCHTEJIHLHO BBITTOTHCHUS TPE/IJIOKEHHON 3a1a49H;

BBICTYNIaTh C MpE3CHTAIMel pe3yJIbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBHITIOJHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaTU3alud YICOHOTO MpOeKTa U (POPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM TPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHWS TO3UIUN B
X0J1e 00CYXJICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbHBIMY PEryJISITHBHBIMHU IICTBUAMM:

CaMOCTOATENIFHO TUJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
NeATEIBbHOCTh, ONpenelsas e¢ Iead W 3aJadd, KOHTPOJIMPOBATh W IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH MpeajaraéMblid airoputM JACHCTBUU MpuU
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBAaTEeNbCKUX 3a7ad, BBIOMpaTh Hauboliee
3¢ exTuBHBIN croco0 WX pemieHuss ¢ Y4ETOM TMOJYyYEHHUSI HOBBIX 3HAHHUMA O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIICCTBJIATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIh3a
¥ CaMOOIICHKH.

HPEAMETHBIE PE3YJIbBTATDBI
10 KUIIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XuUMUS
OTpaXaroT:

c(OPMUPOBAHHOCTh ~ TMPEACTABICHUNH O XHUMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pPOJM XUMHA B TIO3HAHWU SIBJIICHUM



opupoAbl, B  (QOPMUPOBAHMUM MBIUUIEHHS] W KYJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS MPAKTUUECKUX 3aj1a4
Y 3KOJIOTUYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOJIHOU
cpene;

BJIAJCHUE  CUCTEMOM  XMMHUYECKHX  3HAaHMH, KOTOpas  BKJIOYAET:
OCHOBOITIOJIAral0IINE MOHATHS (XMMHYECKHUH 3JEMEHT, aTOM, JIJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBbHOCTh, XUMUYECKAsI
CBA3b, CTPYKTypHast (popmyna (pa3BEpHYTas U COKpali€HHAs), MOJib, MOJISIpHAs
Macca, MOJISIpHBIM O0O0BEM, YIIEpOAHBIA CKeneT, (YyHKIMOHAJIbHAS Tpyma,
paauKan, U30Mepus, U30MEPbl, TOMOJIOTHYECKUI pSAZl, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIUE COCAUHEHUS, MOHOMEp, IOJHMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHHUS
opraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAHUSA MPUYMHHOCTHU U CHUCTEMHOCTH XHMHYECKUX
ABJICHUHM, (PAKTOJOTUYECKUE CBEICHHMSI O CBOMICTBaX, COCTaBe, IOJYyYEHUU MU
0€30MacCHOM HCIIOJIb30BAHUM BAKHEUIUX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKON JAEeSATENbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABIMBATh MX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS TPH
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHMYEeCKUX COeANHEHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOIB30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
GopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKHUX BELIECTB ISl MJUIFOCTPALMHM HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH NMPHUHAMJIEKHOCTh N3YUCHHBIX
OPraHMYECKUX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TcolepKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematndyeckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHMS OTAEIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, All€TUJIEH,
ATUJICHTJUKOb, TIUIEPUH, (EeHo, GopManbierull, aneTanbIerull, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIOTA, OJIEMHOBAs! KMCIIOTa, CTEApUHOBAsI KUCIIOTA, TIIHOK034,
bpykTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

c(hOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
oprannueckux Beniects A. M. ByTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
du3nUecKkue M XMMHUYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEICH Ppa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOMWIEH, alleTHJICH,
Oyranuen-1,3, metunOyranuen-1,3, O€H30J, METAaHOJ, 3TaHOJ, ITHUJICHIJIMKOJb,
rmnepyH, GEHoJI, aleTanbIeTH ], MypaBbUHAs W YKCYyCHAas KHUCJOTHI, TJIIOKO3a,
KpaxmMaJl, [IeJUTI0J103a, AaMUHOYKCYCHAs KUCJI0Ta), UUTFOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHl C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chipbs (He(pTh, NPHUPOIHBIM Ta3, Yyroyib), CIHOCOOBI HX TMEpepabOTKH U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS 1O XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOAYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUSI, UCTIOJb3yEMbIX B XUMHUH MPU U3YUYCHUHU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOJIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IaTh MpaBUIa MOJb30BAHUS XUMUUECKOM
NMoCyJI0M U J1TabopaTOpHBIM OOOpPYJOBaHUEM, a TAaKXKE TMpaBHiIa OOpalleHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHSMH TIO BBIOJTHEHHUIO JaOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOIHATH XUMHUYECKUM
AKCIEPUMEHT (TIpeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPHU HArpeBaHUU, MTOJTyUYCHHE
STUJIEHAa W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKHUX
BEILIECTB, JCHATypalus OCJIIKOB MpW HArpeBaHWHM, IBETHHIE pEaKIMu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalieHuu ¢
BEILIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHUEM, TIPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B (GopMe 3alucCHh YpaBHEHUU COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpPOBaATH BEIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUUYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHopmanu, aTepHeT u aApyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOONIOAaTh  MpaBWJIa  JKOJOTHYECKH
I1EJIECO00PA3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIEJIAX
COXPAaHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPHUPOJHON CpEIbl, OCO3HABATH
ONACHOCTh BO3JECHUCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMAas cMmbIca Tokazarens I[1/IK, moscHsaTe Ha mpumepax CrocoOb
YMEHBIICHUS W MPEAOTBPALICHUS WX BPEIHOTO BO3JACHCTBUS Ha OPraHU3M
YEJIOBEKa;

JJIs. O0y4YaroOUIUMXCsl ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHUE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEUIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL  CHENbIX W CHA0OBHAAIIMX OOYYarOIIUXCSA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XuMHUYeCcKuX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OOIas W HeopraHudecKas
XUMHUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, pPOJIM XHUMHUM B TIO3HAHWUW SBJICHUHU
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KYJIbTYpPhl  JUYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS TPAKTUYECKUX 3a7a4u
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JIOPOBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUM 3JEMEHT, aToM, H30Tol, Ss-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENICHb OKHUCIICHUS, XUMHUYECKasl CBS3b
(koBajieHTHas, HOHHAs, METAJJINYECKasi, BOJOPOAHAS), KPUCTALINYECKAs PEIIETKA,
TUNBl  XUMHYECKHUX  pPEaKIUM, PaCTBOpP, DJIEKTPOJIUTHI, HEIIJICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUCCOLMAIK, Nepuoandeckun 3akoH [[. M. Menpaeneesa,
3aKOH COXPaHECHHUs MACChl BEIIECTB, 3aKOH COXPAHECHUS WU MPEBPAILCHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XHUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS NPUYUHHOCTH H
CUCTEeMHOCTH XUMHWYECKUX SIBJICHUH, (haKTOJOTMYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOKHEUIIINX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYCCKOM JESITEIILHOCTH YEIIOBEKA,



c(OpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKUA MOHITHIMA,
YCTaHABIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIHME MOHATUS IPH
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHMI HCHOJIB30BAaTh XUMHUYECKYIO CHMBOJIMKY MJIs
coctaBiieHUs (GOpMyNl  BEIIECTB U  ypaBHEHUH XMMHYECKUX  PEaKIIH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKMCIBIM ra3, aMMHaK, TaméHas
U3BECTh, HETAIEHASl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUAX PA3JIUYHOrO COCTABA, BUJ XMUMHYECKOU
CBSI3M (KOBaJICHTHAasl, MOHHAs, METAJJIMYECKasl, BOJOPOJ/IHAsI) B COCIUHEHUSX, TUII
KPUCTAJUIMUECKON PEHIETKM KOHKPETHOTO BEIIeCTBa (aToMHasi, MOJEKYJspHas,
MOHHAs, METAJUIMUECKasi), XapaKTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPraHUYECKHX
COCIMHECHUM;

c(OpMHPOBAHHOCTh yMEHUMI yCTaHaBJIMBATh IPUHAIIIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO KX COCTaBY K OIpPEAEIEHHOMY KJacCy/TpyIine
COEIMHEHUH (TPOCThIe BELIECTBA — METAJUIBI U HEMETaJUIbl, OKCHU/Ibl, OCHOBAHMUS,
KHCJIOTBI, aM(POTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa [l.
N. MeHnaeneeBa U 1EMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOUTYIO, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapakTepu30BaTh AJIEKTPOHHOE CTPOECHHE
aTOMOB XMMHYECKHX 23JIeMEHTOB |—4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
xumudeckux sneMeHtoB [[. M. MenneneeBa, WCnonb3yst MOHATUSA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKne YPOBHI, OOBSACHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB M UX COCIWHEHUU
0 repuoaam u rpymnnam llepuoauueckon cucremMbl XuMuueckux amneMeHToB 1. .
Menpeneena;

cOPMHPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIKE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXIY HEOPraHWYECKHUMHU
BEILIECTBAMH C ITOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHYECKUE PEAKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBYy pPEArvpyrolMX BEUIECTB, TEIMIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEeHEH OKHUCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKiMM, yYaCTUIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPaBHEHUS DPEAKIMHA Pa3IMYHBIX
THUIIOB, TIOJTHBIE U COKpPAUIEHHbIE YPAaBHEHUS PEAKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHS, IPU KOTOPBIX 3TH PEAKLIMH UAYT OO KOHLA;



c(OpPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIHUH, TMOJATBEPKAAIOIINE
KAUeCTBEHHBI COCTaB pPAa3JMYHBbIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

C(OPMUPOBAHHOCTh YMEHHM  PACKPBIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OasiaHca
3TUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pEaKUMK OT Pa3IUYHbIX (PAaKTOPOB; XapAKTEP CMEIICHHUS] XUMHYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXKallke B OCHOBE MPOMBIIIIEHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAy4YHBIX NPUHLUIAX U
AKOJIOTMYECKUX MPOOJIEMaX XUMUYECKOT0O IIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIECHHS C HUCIOJIb30BAHUEM
HOHATHS «MaccoBas JOJIsl BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
OpU XUMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIH O0bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKIHH
BEILIECTB, TEIIOBOr0O 3 (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChl
BEILECTB, TPEBPAILICHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATH MpaBHJia MOJIb30BAHUS XUMUYECKON
NOCYJI0OM U JTabOpaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpalleHUs C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (Pa3yioKeHHE MEPOKCHAa BOAOPOJa B MPHUCYTCTBUU KaTaiau3aTopa,
ONpENEIEHUE Cpelbl PAaCTBOPOB BELIECTB C€ IOMOINBI  YHMBEPCAIBHOIO
MHJUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIInH,
peaklMy HOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIUU Ha cyib(dar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a1ad 10
teMaM «Metaiey U «HeMeramibl») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30MacHOCTH MPpHU OOpallleHUH ¢ BEUIECTBAMU U J1A0OPATOPHBIM 000PYI0BAHUEM,
OPENCTaBIATh PE3yJbTaThl XHMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX pEaKUHUil U (HOPMYIUPOBATH BBIBOJLI HAa OCHOBE
3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIuu, IHTepHET u ApyTrux);



cOpPMUPOBAHHOCTh ~ yMEHHMH  COONIOAATh  TpaBUia  IKOJIOTHYECKH
11eJIeCO00pa3HOTO TOBENCHUSI B OBITY W TPYJIOBOM JAESATEILHOCTH B LEJAX
COXPAHEHHUsI CBOETO 370POBbS M OKPYKAIOIIEH MPUPOIHON Cpeibl, 0CO3HABATH
OTAaCHOCTH BO3/ICHCTBUS HA )KUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHATE Ha mpuMepax CHOcOObl YMEHBIICHHS U
NPEIOTBPAICHHS UX BPETHOTO BO3ICHCTBUS HA OPTaHNU3M UYEJIOBEKa,

JUIST O0y4aroNIuXcs ¢ OTrPaHWYCHHBIMU BO3MOXXHOCTSIMHU 3JIOPOBBS: YMEHHE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB U
XUMUYCCKUX SIBJICHUI;

JUISL CIIETIBIX M CJIa0OBUAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpailins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosmn4yecTBo yacoB JJIeKTPOHHBIE
HaunmeHnoBaHMe pa3aesioB U TeM nupposbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKON XUMUH
IIpenmer oprannyeckoi xumuu. Teopus
11 peA p P A 3 0 0 Bu6nuoreka IJOK
. CTPOEHUS OPTaHUYECKUX COCTMHEHUN A. https://resh.edu.ru/
M. byrtneposa
Hroro no pazneny 3
Pa3nea 2. Yruesonopoabl
bub OK
2.1 IIpenenpHbIE YIIIEBOAOPOIABI — AJIKAHBI 2 0 0 nommoreka Il
https://resh.edu.ru/
29 HenpenenbHble yriieBo10pOIbl: aIKEHBI, 6 0 1 bubnnorexa [JOK
' AJIKaaUuEHbI, AJIKUHbI https://resh.edu.ru/
bubmoreka IIOK
23 ApomaTH4ecKue yrieBoJ0pO/Ibl 2 0 0
P yr HOPOA https://resh.edu.ru/
24 IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB U 3 1 0 bubmmoreka [JOK
' UX mepepaboTka https://resh.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:kamue opranHudeckue coeJuHEeHUs
bub OK
3.1 Cnuptsl. @eHon 3 0 0 momaorexa I
https://resh.edu.ru/
bub OK
3.2 Anpneruapl. KapOOHOBBIE KUCIIOTHI. 7 0 1 nommoreka L
https://resh.edu.ru/




CrnoxHble 3pHUpbI

33 VrieBoabl 3 Bubmiorexa LIOK
https://resh.edu.ru/

Hroro no pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coeTMHeHnsl

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 I]?;IS;H//I/?S}T;E?E
Hroro no pazneny 3
Pasnen 5. BeicokomosieKyJIsIpHbIE COeIMHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 I]?:tffl//f:}fiicr)ii
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KJIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
Pasnen 1. TeopeTnueckue 0OCHOBBI XMMHH
C . Ilepuonnueckuii 3ako
O ’;I;OGHI/IG aTtomoB. [lepronueckuii 3aKoH . . ) Bu6morexa LIOK
. u [lepuonnueckas cucrema XMMHUYECKUX https://resh.edu.ru/
sneMenToB . 1. Menaeneera
12 CrtpoeHnue BemecTBa. MHOT0O0OOpasue 4 0 0 Bu6mmoreka [IOK
) BEILIECTB https://resh.edu.ru/
bubnmoreka IJOK
1.3 XUMHYECKUE PEAKLIUN 6 1 1
peardt https://resh.edu.ru/
Hroro no pazneny 13
Pasnen 2. Heoprannueckas xumust
bub OK
2.1 Mertannsl 6 0 1 Hommorexa I
https://resh.edu.ru/
bu6mmotexa [IOK
2.2 Hemerannet 9 1 1 nommorexa I
https://resh.edu.ru/
)3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX ’ 0 0 Bbub6immoreka [IOK
' BEIIECTB https://resh.edu.ru/
Hroro no pazaeny 17
Paznen 3. Xumus v :KM3Hb
bub OK
3.1 XUMUS U )KU3Hb 4 0 0 nomoreka 11

https://resh.edu.ru/




Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KoumnuecTBo 4yacos DJIEeKTPOHHbIE
o
J:;-H Tema ypoka Beero Kontpoabnbie | IIpakruueckue 5:;:%"” :)Ig;)l;zzi:fenbﬂme
padoThI padoThI pecypes!
1 [IpenmeTt opranuueckoil XuMuu, e€ 1 0 0 bubmmoreka [TOK
BO3HUKHOBEHUE, PA3BUTHUE U 3HAUCHUE https://resh.edu.ru/
Teopus cTpoeHUsT OPraHuYECKUX
2 coe)fHHemfﬁ A. M. ]IS)yTJIepOBa eé 1 0 0 bumuorexa [IOK
’ https://resh.edu.ru/
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHu4eckux semects. HomeHnknarypa | 0 0 bubnunoreka [JOK
(cucremaTuyeckas) U TpUBHAJIbHBIE https://resh.edu.ru/
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | 0 0 bubnunoreka [JOK
TOMOJIOTUYECKUH AL https://resh.edu.ru/
5 MertaH 1 3TaH — HpocTenIne | 0 0 bubnunoreka [JOK
IIPEICTAaBUTENN AJIKAHOB https://resh.edu.ru/
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1 0 0 bubamorexa IOK
https://resh.edu.ru/
7 OTHIIEH U IPOITUIIEH — MPOCTENIINE 1 0 0 bubmotreka [JOK
MPEACTABUTENIUN AJIKEHOB https://resh.edu.ru/
2 ITpakTuyeckas padota Ne 1. «Ilomyuenue | 0 | bubimoreka LIOK
STUJICHA U U3YYEHUE €0 CBONCTB https://resh.edu.ru/
9 Ankanuensl. byranuen-1,3 u | 0 0 Bubanoreka ITOK
MetunoyraaueH-1,3. [Tonydenue https://resh.edu.ru/




CUHTETUYECKOIO Kay4dyKa U PE3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 . A Bu6mmoreka LIOK
FOMOJIO{I/I‘-IGfJKI/II/I pan. Auetunes — https://resh.cdu.ru/
[IPOCTEUIIINH IIPEACTABUTEND aJJKMHOB

1 Brrunciienus no ypaBHEHUIO XUMUYECKOM Bu6mmoreka LIOK
peakuuu https://resh.edu.ru/

12 Apensr: 6eH3011 1 TOITyos1. TOKCHYHOCTD bu6mmoreka [IOK
apeHoB https://resh.edu.ru/

13 ['enernueckas cBsA3b yrieBOI0POIOB, bubnmoreka IJOK
IIPUHAJISKAIINX K pa3InYHbIM KJIaccaM https://resh.edu.ru/
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 PHpoA . r fll) pos bubnmoreka IJOK
IIPUPOIHBIN a3 U HOHYTHB.I.C HE(TAHBIE https:/resh.edu.ru/
raspl, He)Th U IPOJYKTHI €€ epepaboTKu
[IpupoiHBIE HCTOYHUKH YIIIEBOJOPOIOB:

s PHPOA . T HOpOA bubmuotexa [IOK
NIPUPOAHBIN Ta3 U HOHYTHL.I.G He(TsAHbIE https://resh.cdu.ru/
rassl, He()Th U IPOAYKTHI €€ nepepaboTKu

16 KontponbHas padora Nel mo pazneny buGmmoreka LIOK
«YTnesonopoash» https://resh.edu.ru/

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: bubmuoreka [IJOK
METaHOJ ¥ 3TaHOJ1. BogopoaHas cBs3b https://resh.edu.ru/

18 MHOroaToMHBbIE CIIUPTHL: ITWICHITIUKOIb U bubaunoreka LJOK
TIULIEPUH https://resh.edu.ru/

19 DeHoII: CTpOEHNE MOJIEKYJIIBI, (PU3NYECKHE bu6mmotexa [IOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHE https://resh.edu.ru/

20 Anbreruisl: popMaibaerug u bu6muorexa [JOK
areTanbaerug. AneTod https://resh.edu.ru/

71 OHOOCHOBHBIE IpeIebHbIE KAPOOHOBHIE bubnuoreka [JOK

KHCIIOTBI: MypaBbUHAs U YKCYCHasI

https://resh.edu.ru/




2 [TpakTrueckas padora Ne 2. «CBoiicTBa bubaunoreka [JOK
pacTBOpa YKCYCHOM KHUCIIOTBI» https://resh.edu.ru/
CreapuHOBas U 0JICMHOBAs KUCJIOTHI, KaK

s p - Bbubanoreka IIOK
IIPEICTaBUTEIU BBICIINX KapOOHOBBIX

pel p https://resh.edu.ru/
KHUCIJIOT

4 MpbL1a Kak cOJIM BBICHIMX KapOOHOBBIX bubnunoreka [JOK
KHCIJIOT, NX MOIOIIEE JESHCTBHUE https://resh.edu.ru/
CnoxxHble 3(hUpbI KaK POU3BOIHbIE

)5 6 bup r p g bubnmoreka IJOK
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CII0KHBIX

P P https://resh.edu.ru/
3¢upoB

2% Kupbl: TupOIN3, NPUMEHEHHE, Bu6mmoreka [IOK
OMOoJIOTHYECKast POJIb KUPOB https://resh.edu.ru/
YrieBoapl: cOCTaB, KIaCCU(PUKALIUS.

7 B VH (1) . bubmmnoreka [HOK

QKHEUILINE TPEACTABUTENM: TII0K034, https:/resh.edu.ru/
¢bpykTo3a, caxaposa

73 Kpaxman u nemttono3a Kak mnpupoIHbIe bubanoreka [HOK
IIOJIUMEPBHI https://resh.edu.ru/
KonTponbnas padota Ne2 mo pazaen

29 K p p pasaery bub6mmoreka [IOK
«Kucnopoacoaepxaiiyre OpraHn4ecKre https://resh.cdu.ru/
COCIMHEHUS»

bubamnoreka [HOK
30 AMWHBI: METUJIAMUH U aHUJIMH a
https://resh.edu.ru/
AMHUHOKHUCIOTHI Kak aMm(pOTEpHbIE

31 Gorep bu6nmoreka IJOK

OpraHUYeCKUE COCTUHEHUS, UX
p A i https://resh.edu.ru/
ouosorudeckoe 3HaueHue. [lemtu bt

3 benku xak npupoaHsie bubnuoreka LJOK
BBICOKOMOJIEKYJISIPHBIE COEANHEHUS https://resh.edu.ru/

33 OCHOBHbBIC TOHATHUS XUMUHU bubmmoreka [JOK




BBICOKOMOJIEKYJIIPHBIX COCIUHEHUI

https://resh.edu.ru/

OcHoBHBIC MCTOJAbI CHHTC3a

34 . | bubaunoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH. hitps://resh.edu.ru/
[lmacTmaccel, KaydyyKku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB ITO 34
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoasubie | Ilpakrnuyeckue f/ll?,y‘lel-[l/lﬂ 36$20BaTeanHe
padoThbI padoTsbI pecypest

| XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS | 0 0 bubnunoreka [JOK
KOH(UTYpalus aTOMOB https://resh.edu.ru/
[Iepnoanueckuii 3akoH u [lepnoanueckas

) crucTemMa XuMu4deckux annemeHToB /1. U. | 0 0 bubaroreka [JOK
MeneneeBa, X CBS3b C COBPEMEHHOM https://resh.edu.ru/
TEOPHEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUN

3 10 TpyNIaM U nepuojam. 3HaueHue 1 0 0 bubaunoreka [JOK
MIEPUOIUYECKOT0 3aKOHA U CUCTEMBI https://resh.edu.ru/
XuMHu4eckux aemeHToB /.M. Menneneesa B
pPa3BUTHUU HAYKH
CrpoeHnue BemecTBa. XMMHUECKas CBA3b, €€ Bu6morexa LIOK

4 BUJIbI; MEXaHU3MBI 00pa30BaHUs 1 0 0 https://resh.edu.ru/
KOBAJIEHTHOM CBsA3U. BogopoaHas cBs3b
BaneHTHOCTB. DIIEKTPOOTPHULIATENBHOCTD.

5 Crenenb okucaeHus. BemecTna 1 0 0 bubnmnoreka [HOK
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIAPHOTO https://resh.edu.ru/
CTPOEHUS
[TonsiTHe 0 AUCTIEPCHBIX CUCTEMAX. BuGorexa LIOK

6 VcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI. 1 0 0 https://resh.edu.ru/

MaccoBast 10151 BEIIECTBa B paCTBOPE




Knaccudukanus n HomeHkIaTypa

7 HEOPraHUYECKUX COCIMHEHUN. bubamoreka [HOK
['eHeTHyeCKast CBA3b HEOPraHUYECKUX https://resh.edu.ru/
BEUICCTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMU4ecKux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH. BuGmiorexa LOK
8 3aK0H COXPaHEHMs MAaCChI BEILIECTB; 3aKOH https://resh.edu.ru/
COXPaHEHHUs U NPEBPAILECHUS SHEPTUU IIPU
XUMHUUYECKHUX PEaKIUsIX
9 CkopocTb peakiun. OOpaTuMble peakiny. bubmmoreka [JOK
XUMHUYECKOE PAaBHOBECUE https://resh.edu.ru/
[IpakTuueckas padbora Ne 1. «BnusHue BuGmmorexa LIOK
10 pa3Iu4HbIX (PAKTOPOB HAa CKOPOCTh https:/resh.edu.ru/
XUMHUYECKON PEaKIINN»
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
[TonsiTre 0 BonopoanoM nokasarene (pH) BuGmmorexa [IOK
11 pactBopa. Peakuuu noOHHOTO OOMEHa. https:/resh.cdu.ru/
I'maponu3 opraHuyYECKUX U HEOPraHUYECKUX
BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE BuGmorexa 1IOK
12 peakuuu. [TonsTre 00 anexTponuze https://resh.edu.ru/
pacIuIaBoB ¥ pacTBOPOB COJIEH
13 KonTponbnas padota Nel mo pa3geny Bu6anorexa [IOK
«TeopeTnyeckrne OCHOBBI XUMHUM https://resh.edu.ru/
Mertainnsl, ux nonoxenue B [lepuoanueckon
CUCTEME XUMUYECKUX ieMeHToB []. 1. BuGmorexa [IOK
14 MenpeneeBa 1 0COOCHHOCTH CTPOCHUS https:/resh.edu.ru/

atomoB. O0mue hu3ndecKue CBONCTBa
METaJIJIOB




15 CruiaBbl METAJIOB. DJIEKTPOXUMHUYECKUM bubaunoreka [JOK
P HAIPSDKEHUM METAJLIIOB https://resh.edu.ru/
XUMHYECKUE CBOMCTBA BaXKHEUILINX

16 ( . . . bubnunoreka [JOK
METaJUI0B (HATpUH, KaJud, KallbI[UW

. P g ’ 1, . https://resh.edu.ru/
MarHui, amfOMUHUIN) U UX COCIMHEHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEN U UX bubnunoreka [JOK
COCTMHEHUI https://resh.edu.ru/

18 XuUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX bubnmoreka IJOK
COETMHEHU I https://resh.edu.ru/
[TpakTuueckas padbora Ne 2. "Pemenne

19 p P bubnmoreka IJOK
AKCIIEPUMEHTAIBHBIX 3a7a4 0 TEME

P A https://resh.edu.ru/
«MeTtamb»"
Hemerannbl, UX MOJ0KEHUE B

20 Ileproauueckoi cucTeMe XUMHYECKUX bub6mmoreka [IOK
snemeHToB 1. . Meneneesa u https://resh.edu.ru/
0COOCHHOCTH CTPOCHHUS aTOMOB
®u3nyecKne CBOMCTBA HEMETAIIOB.

71 A ( butmmoreka [IOK

JUTOTPOIIHS HEMETAIIOB (Ha pUMepe
p puMep https://resh.edu.ru/
KHUCTIOpoJia, cephl, (hocdopa u yriaepoa)

” XUMHYECKUE CBOMCTBA raJIOT€HOB, CEPHI U Bbu6immoreka [IOK
X COCMHECHUN https://resh.edu.ru/

73 XuMHUECKUE CBOMCTBA a30Ta, pocodpa u ux bubmuorexa [JOK
COeMHECHU I https://resh.edu.ru/

4 XHWMHUYECKUE CBOMCTBA YTIIEPOIa, KPEMHHUS bubauoreka LJOK
Y UX COCIUHEHHI https://resh.edu.ru/

)5 [IpuMeHeHne BaXKHENIIINX HEMETAINIOB M UX bubmunorexa [JOK
COEIMHEHUI https://resh.edu.ru/

26 O0o001IeHNEe U CHCTeMaTU3alisl 3HAHUH 110 bubnnorexa [IOK




teme «Hemeramibny. Berunciienus no https://resh.edu.ru/
YpPaBHEHUSIM XUMUYECKUX PEAKLINNA U

TEPMOXUMHUYECKUE PACUETHI

[Ipaktuueckas padora Ne 3. «Pemienue

7 P p | bubmmoreka [JOK
JKCIIEpUMEHTAJIBHBIX 3a/Ja4 10 TEME

p g https://resh.edu.ru/
"HemeTaisi"»

)% KonTponbnas pabota Ne2 o remam | bubmmnorexa [JOK
«Mertamb» n «HeMetamb» https://resh.edu.ru/
Heopranuueckue u OpraHM4eCcKue KUCIOTHI.

29 u p p | bubnmoreka IJOK

€OPraHNYECKUE U OPTaHNUYECKUE
P P https://resh.edu.ru/
OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHE U

30 OpraHuvecKue coeAuHeHus. [ eneTnueckas | bubmmoreka [HOK
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX https://resh.edu.ru/
BEILIECTB
Ponw xumuu B obecrieueHnn

31 AKOJIOTMYECKOW, JHEPTETUUECKON U | Bbubnmnorexa IJOK
MUIIeBON 0€30MaCHOCTH, Pa3BUTUHI https://resh.edu.ru/
MEUIIAHBI
[IpencraBnenus 00 OOITUX HAYIHBIX

0 pelt v | bu6nmoreka IJOK
anHulv/Inax MPOMBIIIUIEHHOTO MOJTY4eHUS https:/resh.edu.ru/
BAKHENIIMX BEILIECTB

butmmoreka [IOK
33 YenoBek B MUpPE BEIIECTB U MATEPHATIOB 1

https://resh.edu.ru/

bu6nmoreka IJOK

34 XuMUs U 3J0pOBbE YETOBEKA 1

HOP https://resh.edu.ru/
OBULIEE KOJIMYECTBO YACOB I1O 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus 10 xacc/
Xumus 11 xnacc/
Ta6muer: [leprnoanueckas cucrema xuMmuueckux anemMeHToB J[.M.Menpeneena,

Ta6J'II/IHa PaCcTBOPUMOCTH, BHGKTpOXHMI/I‘IGCKI/Iﬁ paa HaHpH}KeHI/Iﬁ MCTAJlJIOB

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoBanuii-OI'OC-0CHOBHOT0-00111eT0-00pa30BaHuUs. -

Mertoaudeckoe-mocodue-ist-yauters. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/
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