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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeamMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepany, peamU3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoONoXkeHu «Crparerud pa3BUTHs BocnuTaHuss B Pocculickoi
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
y4yebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbeie TnosiokeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHWS M TPEOOBaHWUN K YPOBHIO IMOATOTOBKU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBaHnue, MoJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTebHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)KHT 3aBEpIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo o0O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPBhI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 WM TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHUMHUU € Y4€TOM chenuduKd HAyKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3[JaHUM HOBOM 0a3bl MaTepUanbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OOPMHPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IIEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXAIOleM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJArOTOBKY
oOyyaroumxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0A30BOM HAyKH: cHCTEMa
3HAHWHN MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
OpraHn4ecKkon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YUYEHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO0/a K U3Y4YEHHI0 Yy4eOHOro Marepuaia M OOyCJOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpElENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUI, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHu BemiecTB. CBeneHHs 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTUU — OT YIJIIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHM4eckol XWMHUU TNOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUSI, 0 XUMHUECKOW PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs M3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00001IaromIei 10 0ObACHSIOMIEN U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsiercss B Kypcax 10 m 11 kiaccoB
IIEMEHTAMH COJEP)KAHMS, HMEIOIMIMMHU KYJIBTYPOJOTHUYECKH W IPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAIOT €€ pOJib B IIO3HABATEIbHOM MU IIPAKTUYECKOMN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIEeHUS WHTEUIEKTYalbHbIX U
AKCINEPUMEHTAIIbHBIX HUCCIEA0BaTEeNIbCKUX 3a7a4. B 1enom coaepkanue yd4eOHOro
npeaMera  «XWUMHsSD»»  JAaHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OOYyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPA, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUN MNYTEM DSKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKxe MpoOJeM COepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
0o0y4Jamuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JACATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nHpopMaLUK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHWUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl, MPU OINPEAEIICHUN
COJIEPKATEJIBbHONM XAapaKTEPUCTUKU IEJIed HW3y4YeHUsT NpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NeSATEIbHOCTH YE€JOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEJIE W3yYEHUS
IIPEMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBRIsIIOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYHIAaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOEHUE M MOHUMAHHE CYUIHOCTH JOCTYIIHBIX
0000111eHIIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUH OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XMMHYECKOTO JKCIIEpUMEHTa, COOJIIOJICHHEM  IIPaBUII
6e30macHOro 0OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atuM, copepxarenbHasi XapaKTEepUCTHKA LEJIed U 3a/1ad U3yYeHUs
peaMeTa B IporpaMme Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpelHero ooliero oopasoBanusi. CerogaHs B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
IPAKTUUYECKOH KOMIIOHEHTE COJep)KaHusd OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHMU3alliy, BIAJCIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcCO0aMU U
YMEHUSMHU aKTUBHOTO MOJIYYEHHUs] 3HAHUN U NPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL pelIeHus TPaKTUYECKHUX 3a/1ay.

B cBA3M ¢ 3TMM npu H3y4yeHUH MpeaMeTa «XUMUsS» JOMUHHUPYIOLIEEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanTamys 00y4arolMXcsl K YCJIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaMOTHBIX
PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYalolIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpoljeM, oUCKa, aHalnu3a U 00paboTKku MH(pOpMAIH,
HEOOXOIUMBIX Ui NPUOOPETEHHsI OMbITa MAEITEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke 1 OUEHKHM C TO3ULUN
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMHUYIECKOTO COJICP)KAHUS;

(dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXHOM POIM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOAONOIB30BaHNUs, OTIOHEHUS SHEPTeTUIECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHONICHHUS K TPHUPOJEC M CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUHN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN oOnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUHU, HA 6a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TTo10)keHHsI. CTpyKTypHBIE (hOPMYJIBI
OpPraHMYeCKUX BellecTB. [ omomnorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3y4YEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPTaHWMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHHE, OOyTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeTraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OytamueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AlIETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. T01yon:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUA), NoAydeHue u npumenerue. TOKCHUYHOCTb



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaUTU4YeCKuil), mnuposn3. IIpoaykTsi
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €r0 mepepadoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME ¢ O00pa3laMu IUIaCTMAcC, KAaydyyKOB W PE3HMHbI, KOJUIEKIUHU
«Heptp» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE ITUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOIHBIX BEIICCTB WM MPOIYKTOB PEAKIIHH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeETaHON U 3TaHOJ: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHUE), NpUMEHEHHE. BoJOpoJHbIE CBA3M MEXKIY
MOJIEKyJIaMHU CIUPTOB. [[elicTBUE METaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakllds Ha MHOI0aTOMHble cnupThbl). [leficTBue Ha
opranu3M uesnoBeka. [[pumeHeHne rauuepruia u STUIICHTITUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHUMHUYECKHE CBOWCTBA.
TokcuuHocTh Genona. [Ipumenenue genona.

Anpnerunbl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTHL. MypaBbpHHAs W
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Juist Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- ©
nosmcaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapHl: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aMMOJACWUCTBHE C
ruapokcugom Menu(Il), oxucieHue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nemnono3bl. du3nueckue M XMMHUYECKHME CBOWCTBA Kpaxmana (TUIPOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHUE NMPAKTUYECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOHBIX BEILIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas
macca. OCHOBHbBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHAEHCALUS.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YyYEHUN OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHATHUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAayUHblE NIOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUO0B. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsA3b. BaeHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJSIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX  peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMHUeckux 3yeMentoB Jl. 1.
MeHneneeBay, W3y4eHHE MOJIECTCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, pPEAKIUU HOHHOIO OOMEeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C MCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnos B llepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSYKEHUH METaJIOB.

XHUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

O6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pElIeHUE
DKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B oOecriedeHHH SKOJIOTHYECKOM, SHEPTETHUECKOW W THINECBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJYy4YEHHUS Ba)KHEHIIIMX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJis 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
ynoOpeHus.

XuUMHSIT W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO HCIOIb30BAHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyYEHUM  OOmed
HEOPraHUYECKOM XMMMM B 11 Kilacce OCyIIEeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKkaius, IMepUOJUIHOCTb, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINUICHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAONIMMUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHU POCCHICKOTO Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIILBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAThb MOTHUBBI, HAMEPEHHUs, JOTMKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEACHHS,;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOmro/ieHust mpaBuil 0Oe30MacHOro oOpallleHusi ¢ BELIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMPUBBIUEK (YNOTpeOieHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKHX 3a/ad
COLIMaJIbHON HAMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYyAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpele, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAlOUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYpbI, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBOM U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYEHUH YCIOBUM
YCHEIIHOTO TPYyAa U OSKOJOTWYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYalIHsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayJHBIA (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN 00y4YatoIInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble Pe3yJbTaThbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, IPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peakMy — TMPU PEIICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJC€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsSI HAOII0JaTh 33 XOAOM
mpoIiecca, CaMOCTOSITEIPHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nnopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeéMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEJFHO BBIMTOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HMCCIIEJOBAHUIO CBONCTB
M3Y4aeMBbIX BEIECTB, peaan3aluu y4eOHOTo MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yyibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMHA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHM Mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbHIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C YYETOM IOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SIBICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DJEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH 00BEM, YTIIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHUCJIOPOJI M a30TCOJEp KaIlMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalnue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHMSI O CBOMICTBaX, COCTaBe, IOJYUYEHUU WU
0€30MacHOM HCIOJIb30BAaHWU Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOHN JEATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTABIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB AJI WJUIIOCTPAIlUH HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIC COCJUHEHMsI), JaBaTb WM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aleTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTAa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBSA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIHMil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHN YTIICBOJIOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIANE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU TIPU U3yYCHHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOJIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BeElIeCTBAMHU M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAol M JabopaTOpHBIM OOOpYJOBaHMEM, a Tak)Ke MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIONHATH XUMHYCCKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAaHUH, MIOyUYCHHE
TWJIEHA M W3yYEHHUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIIMH OPraHUuYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHHMEM, WIPEICTABIATH PE3yJbTAThI
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIYy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXpAaHEHHS CBOETro 3J0POBBbS U OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MoHUMas cMbica mnokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHHUS WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
OpupoAbl, B  (QOPMUPOBAHUU MBIUUICHUS W KyJbTYphl JIMYHOCTH, €€
(GyHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U NPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolfe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAsl CBS3b
(KkoBaJIeHTHAas, MOHHAsI, METAILINYECKAs, BOJOPOAHAS ), KPUCTAIIMYECKAsl pELIETKA,
TANBl XUMHUYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJHTHI,  HEDJEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEaKkUUHd, XUMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
IEKTPONIMTHYECKON aucconManuu, nepuoguueckuy 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIICHUS] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUNA S3BIK XHUMHUHU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH W
CUCTEMHOCTH XMUMHUYECKHX SIBICHHUU, (PAKTOJIOTHUYECKHE CBEIECHUS O CBOMCTBaXx,
cocTaBe, MOJIyYeHUH U 0€30MacCHOM MCIOJb30BaHUU BAKHEHIIIMX HEOPTaHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHABJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUi,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIA ra3, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAs], BOJOPOHAsA) B COCAUHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOIO BEUIECTBA (AaTOMHAs, MOJIEKYJISpHAasi,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHMUM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuono Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. M. MenneneeBa, UCHoJyib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opoutanm», «3HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHHUN
10 TIEpUoIaM | rpyrmaM lleppoanueckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEAarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OPaTHMOCTU
peaKIMy, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIYTEM HMOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh ~YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle llatense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKaliie B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyUYHBIX MNPUHIMINAX U
HKOJIOTHYECKUX MPOOIEeMax XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKHX PEAaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B peaklUu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOATh MpaBHIIa MOIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBITOJTHEHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIOMHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 IO
TeMaMm «MeTaiey U «HeMeramipl»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ITUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaluu, UHTepHET u ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJIICHU;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/m P Kontpoabnbie  IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTp OHGHI/IH op FaHUYECKUX COE I/IHeHI/II\/'II) A 3 buommorexa LOK
' P p A ' https://lesson.edu.ru/04/10
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIe yTIE€BOOOPOALI — AJTKAHBI 2 buommorexa LOK
' ped y HOPOA https://lesson.edu.ru/04/10
29 HenpenenbHble yriieBOgOpPOIbI: AJIKEHBI, 6 1 bubmmoreka [IOK
' aJIKaJyECHBI, aJJKMHEI https://lesson.edu.ru/04/10
Bbu6nmuoreka [JOK
2.3 A 2
POMATHHACCKHE YIIIEBOROPOAH https://lesson.edu.ru/04/10
24 IIpupoHbIE UICTOYHUKH YIJIEBOIOPOJAOB U 3 1 bubnumoreka [IOK
' UX nepepaboTka https://lesson.edu.ru/04/10
Nroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue opranniecKue coeTUHEeHNs
bu6mmoreka [IOK
3.1 C . ®eno 3
THPTHL HoJ https://lesson.edu.ru/04/10
19 Anpaerunpl. KapOOHOBBIE KHCIIOTHI. 7 1 bu6mmoreka [IOK
’ CrnoxHble 3¢upbl https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Bbubnmuoreka [JOK

33 YTIeBOREI 3 https://lesson.edu.ru/04/10
Nroro no pazgeny 13
Pa3znen 4. A3oTcoaepxaniue OpraHnyecKkue coeuHeHust

4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3 ftl;lfg/l;ll:::iglgrli 104/10
Nroro no pazgeny 3
Paspnen 5. BeicOkOMOJIEKY I pHBIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Boinokna 2 ngg;ﬁ:::igﬁi 104/10
Nroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrtpoabusie IlpakTuyeckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
bubmunoreka LIOK
1.1 u Ilepuonnueckas cucteMa XMUMUYECKUX 3
https://lesson.edu.ru/04/11
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4 bu6nuoreka [IOK
' BEIIECTB https://lesson.edu.ru/04/11
but6mmoreka [IOK
1.3 X 6 1 1
HMHTICCKHE peatitn https://lesson.edu.ru/04/11
Nroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi Xumust
but6mmoreka [IOK
2.1 M 6 1
TRt https://lesson.edu.ru/04/11
bubmunoreka LIOK
2.2 H 9 1 1
eMETAIRT https://lesson.edu.ru/04/11
73 CBsi3b HEOPraHMYECKUX U OPTaHUYECKUX 5 bu6nuoreka [IOK
' BEILIECTB https://lesson.edu.ru/04/11
Nroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XHUMHUS U KU3Hb 4 bubmorexa [IOK

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Hroro no pazneny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[IpenMeTt opraHuyecKoil XuMuH, €€ 1 bu6nuoreka [IOK
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYEHUE https://lesson.edu.ru/04/10
Teopus cTpoeHUst OpraHUYEeCKUX
. N bubmuoreka [IOK
coequuennit A. M. bytiiepoBa, €€ OCHOBHbBIE 1
https://lesson.edu.ru/04/10
MOJIOKEHUA. BxooHnas nposepounas paboma.
[IpencraBnenue o KnaccuPpUKaun
opraHuyeckux BeuiectB. Homenkiarypa 1 bubmmoreka [JOK
(cucremaTudeckas) U TpUBHATbHBIE https://lesson.edu.ru/04/10
HA3BaHMSI OPraHUYECKUX BEIIECTB.
AJKaHBI: COCTaB U CTPOCHHE, 1 bubmmoreka [JOK
TOMOJIOTUYECKUH P https://lesson.edu.ru/04/10
MertaH u 3TaH — OpocTeIne 1 bu6nuoreka [IOK
NPEICTABUTEIINA AIIKAHOB https://lesson.edu.ru/04/10
. bu6mmoreka [IOK
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
https://lesson.edu.ru/04/10
OTWIIEH U MIPONMIIEH — MPOCTEMIINE 1 bubmmoreka [JOK
MPEICTABUTEINA AITKEHOB https://lesson.edu.ru/04/10
[Tpaktudeckas padora Ne 1. «Ilomyuenue 1 1 bubmmoreka [JOK
ATUJIEHA U U3YUYEHUE €T0 CBOMCTBY https://lesson.edu.ru/04/10
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Ankanuensl. bytaauen-1,3 u

bubmunoreka LIOK
9 meTmiOytanuen-1,3. [lonydenue
yral ’ Y https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KayuyKa 1 pe3UHbI
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKUH Psifl. ALIETHICH — bubmorexa HOK
L P Al https://lesson.edu.ru/04/10
MPOCTEUIINI PEACTABUTENh AIKUHOB
1 Breruncnenus no ypaBHEHUI0 XUMHUYECKOM bu6mmoreka [IOK
peakuuu https://lesson.edu.ru/04/10
12 Apenbl: 6eH3011 ¥ TOTyoJ. TOKCUYHOCTD bubmmoreka [JOK
apeHoB https://lesson.edu.ru/04/10
13 I'eneTnyeckas cBsi3b yIiI€BOJOPOAOB, bubmmoreka [JOK
NPUHAIJISKAMNX K PA3JIMYHBIM KJIaCCaM https://lesson.edu.ru/04/10
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB:
14 ul pI/I p0 HBIN a3 U nomn TIZBIG Heq)TI:IHHe rasbl bubmorexa HOK
PAPOA ..y ’ https://lesson.edu.ru/04/10
HEPTh U MPOIYKTHI €€ epepadoTKu
[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOIOB:
bap N Y P but6mmoreka [IOK
15 MIPUPOHBIN Ta3 U MOMyTHBIC He(TSIHBIC Ta3kl,
. https://lesson.edu.ru/04/10
He(Th M MPOAYKTHI € TIepepadoTKH
16 KonTtponbHast pabota o pazueny Bu6muotexa [IOK
«YTIIeBOAOPOABD) https://lesson.edu.ru/04/10
17 IIpenenbHbIe OAHOATOMHBIE CIIUPTHI: bu6nuorexa [IOK
METAHOJI U 3TaHoJI. BoopoiHas cBs3b https://lesson.edu.ru/04/10
18 MHoOroaTroMHbI€ CIUPTHI: ITHICHTIIUKOIb 1 bu6nuoreka [IOK
TJIULEPUH https://lesson.edu.ru/04/10
19 DeHO: CTPOCHHUE MOJIEKYIIBI, PUINIECKUE U bubmmoreka [JOK
XUMHYECKHE CBOMCTBA, MPUMEHECHUE https://lesson.edu.ru/04/10
20 Anbreruasl: GopManbICTHA U alleTAIbICTU. bu6nuorexa [IOK

AneroH

https://lesson.edu.ru/04/10
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21 OnHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIC bubmmoreka [JOK
KHUCIIOTBI: MypaBbUHAS U YKCYCHAS https://lesson.edu.ru/04/10
2 [IpakTuueckas padora Ne 2. «CBoiicTBa bu6nuorexa [IOK
pacTBOpa YKCYCHOM KHCIOTBD» https://lesson.edu.ru/04/10
3 CreaprHOBas U OJIEMHOBAsI KUCIIOTBI, KaK bubmmoreka [JOK
MPEACTABUTENH BBICIINX KAPOOHOBBIX KHUCIIOT https://lesson.edu.ru/04/10
24 MBpi1a Kak COJIA BBICIIUX KapOOHOBBIX bubmmoreka [JOK
KHCJIOT, UX MOIOIIIee NSHCTBHE https://lesson.edu.ru/04/10
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE
25 Ka 6OHOBBIE) KSICJIOT FIE 0JIN3 CITOKHBIX bubmorexa HOK
P galia'$ https://lesson.edu.ru/04/10
3¢upoB
26 JKupsl: runponus, npuMeHeHue, bu6nuoreka [IOK
Ouosornueckas pojb )KHPOB https://lesson.edu.ru/04/10
YrieBoabl: cocTaB, KiIacCUpUKaIIH.
27 Baxwneiimue npeacTaBUTENN: TIIFOKO3a bubmmorexa LIOK
pel ' ’ https://lesson.edu.ru/04/10
bpykTo3a, caxapo3a
73 Kpaxman u nemntono3a Kak IpupoIHbIe bubmmoreka [JOK
[IOJIUMEPHI https://lesson.edu.ru/04/10
KonTtponsHas padora 1o paszaein
29 «Kncio 0JICO pe KA Hez FaHI/I}‘IIeCKHe Bubmmorexa [IOK
pOACOACpal p https://lesson.edu.ru/04/10
COCTMHEHUSD)
30 AMUHBI: METWJIAMUH Y aHWJIMH bubmorexa HOK
https://lesson.edu.ru/04/10
AMUHOKHUCIOTHI Kak aMm(poTepHbIe
bu6mmoreka [IOK
31 OpPraHUYEeCKHE COCTUHEHHUS, X
https://lesson.edu.ru/04/10
onosiornueckoe 3Hauenue. Ilermruanl
1 benku kak npupoHbIe bubmmoreka [JOK

BBICOKOMOJICKYJIAPHBIC COCTMHCHU.

https://lesson.edu.ru/04/10
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Hmozoseas nposepounas paboma.

3 OCHOBHBIC TTOHITHS XUMUH 1 bubnuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN https://lesson.edu.ru/04/10
OCHOBHBIE METO/IbI CHHTE3a
. bubmoreka [{OK
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
https://lesson.edu.ru/04/10
[InacTmaccel, KaydyykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
XUMUYECKUN PJIEMEHT. ATOM. DJIEKTPOHHAs bubmuorexa [JOK

KOH(pHTyparus aToMOB

https://lesson.edu.ru/04/11

ITepuonnueckuii 3axoH u [lepuognueckas
CHCTEeMa XUMMHYECKUX daeMeHToB J[. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOPHEH CTPOEHUS aTOMOB. BxooHas
npogepouHas paboma.

Bbu6nmuoreka [JOK
https://lesson.edu.ru/04/11

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHYECKHX DJIEMEHTOB U MX COCAUHEHUH 1O
TpyIIaM U epruoaaM. 3HauCHUE
MEePUOIUIECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. MennaeneeBa B
pa3BI/ITI/II/I HayKI/I.

Bbu6nmmoreka [JOK
https://lesson.edu.ru/04/11

CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU
cBsi3u. BogopoaHas cBsizb

Bbu6nmuoreka [JOK
https://lesson.edu.ru/04/11

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

Bbu6nmuoreka [JOK
https://lesson.edu.ru/04/11

[TonsTue o gucniepcHbIx cucreMax. cTuHHbBIE
Y KOJUTOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B paCTBOPE

Bbu6nmmoreka [JOK
https://lesson.edu.ru/04/11
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Knaccudukanust 1 HOMEHKJIAaTypa
HEOpPraHWYECKUX coenHeHui. [ eneTnueckas

Bbu6nmuoreka [JOK

7
CBSI3b HEOPTAHWYECKHUX BEMIECTB, PA3JTUYHBIX https://lesson.edu.ru/04/11
KJIaCCOB
Knaccudukanuss XMMIUYeCKHX PEaKIIHii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
8 3aK0H COXpaHEHHUSI MAcChI BENIECTB, 3aKOH buGnnorexa LIOK
P ’ https://lesson.edu.ru/04/11
COXpaHEHUs U MPEBpAIICHUS SHEPTUU TPU
XUMUYECKHUX PEaKLIHIX
9 CkopocTtb peakiuu. OOpaTuMble peakuy. bubmmoreka [IOK
XHUMHYECKOE PAaBHOBECHE https://lesson.edu.ru/04/11
[Tpaktrueckas padota Ne 1. « Bnmustaue
10 A3TUYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa HOK
P N P P https://lesson.edu.ru/04/11
XUMUYECKON peaKLum»
DIIeKTpoMTHYECKas Aucconuanus. [louarue o
1 BOZIOpOHOM Toka3zatene (pH) pactBopa. bubanorexa HOK
Peakniuu nonnoro oomena. ['maponus https://lesson.edu.ru/04/11
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH.
Bbu6nmuoreka [JOK
12 [TonsiTre 006 AIEKTPOIIM3E PACIIIIaBOB U
N https://lesson.edu.ru/04/11
pacTBOpOB coneit
13 KonTtponbHast pabota o pasueny bubmmoreka [IOK
«TeopeTnyeckrie OCHOBBI XUMHUW)) https://lesson.edu.ru/04/11
Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3j1eMeHTOB []. U.
Bbu6nmmoreka [JOK
14 MenpeneeBa 1 0COOCHHOCTH CTPOCHUS

aToMoB. OOmMe Gu3ndecKkue cBOKNCTBa
METaJJIOB

https://lesson.edu.ru/04/11
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CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIT

Bbu6nuoreka [JOK

15 .
HANPSDKECHUA METAIIIOB https://lesson.edu.ru/04/11
XuMHUYECKUEe CBONCTBA BAXKHEHIITNX METAJIJIOB
16 (HATpH, KaJIMH, KaJIbIWH, MATHUH bubmmnorexa IOK
pHit, . ’ T ’ https://lesson.edu.ru/04/11
ATIOMUHUI) U UX COeTUHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubanorexa [HOK
COECTMHEHNN https://lesson.edu.ru/04/11
18 XUMHYECKUE CBOMCTBA IMHKA, JKeJle3a U UX bubmuorexa [JOK
COECTMHEHNN https://lesson.edu.ru/04/11
[IpakTuueckas padora Ne 2. "Pemenue
bu6mmoreka [IOK
19 SKCIEPUMEHTAIBHBIX 3aJa4 110 TEME
" https://lesson.edu.ru/04/11
«MeTamib»
Hewmeramibl, ux nonoxenue B [leprnoanueckoi
bu6mmoreka [IOK
20 CHUCTEME XUMUYECKUX 3j1eMeHTOB []. M.
https://lesson.edu.ru/04/11
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®u3nYeCKue CBOMCTBA HEMETAILIOB.
bu6mmoreka [IOK
21 AnnoTponusi HEeMETauIoB (Ha IpUMEpPe
https://lesson.edu.ru/04/11
KHCJIOPOJIa, cepbl, hocdopa u yriepoia)
” XUMHYECKUE CBOICTBA raJIOT€HOB, CEPhI U UX bubmmoreka [JOK
COECTMHEHNN https://lesson.edu.ru/04/11
2 XuMHYeCcKue CBOMCTBA a30Ta, Ppochopa u ux bubanorexa HOK
COCTUHEHUU https://lesson.edu.ru/04/11
24 XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U bubnnorexa [HOK
UX COCOUHEHUN https://lesson.edu.ru/04/11
)5 [IpumeHeHne BaKHENIINX HEMETAIOB U X bubmmoreka [IOK
COECTMHEHNN https://lesson.edu.ru/04/11
2% O06o001IeHre U cUuCTeMaTH3aIus 3HAaHUH 110 bubmuorexa [JOK

TteMme «Hemeraniawy. Beruucienus mo

https://lesson.edu.ru/04/11
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YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI
[IpakTuueckas padora Ne 3. «Pemenue
27 AKCIIEpUMEHTAIBHBIX 33134 110 TEME 1 bubmmnorexa IOK
" " https://lesson.edu.ru/04/11
Hewmeramnsi"»
)3 KoHTposbHast pabota mo temam «MeTaiisy u | bubanorexa [HOK
«HemeTtamibn»y https://lesson.edu.ru/04/11
79 Heoprannueckrie 1 OpraHM4ecKue KUCIOTHI. | bubmmoreka [JOK
Heoprannueckue n opraHu4ecKkre OCHOBAHUS https://lesson.edu.ru/04/11
AmpoTepHbIe HEOPraHUYEeCKUEe U
30 opraHuyeckue coeuHeHus. ['enernueckas | bubmmoreka [JOK
CBSI3b HEOPIaHUYECKUX U OPraHUYECKUX https://lesson.edu.ru/04/11
BEIIECTB
Ponp xumMun B o0ecrieueHuU 3KOJIOTUIECKOM,
31 JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH, 1 bubmmorexa OK
https://lesson.edu.ru/04/11
Pa3BUTHH MEIUITTHBI
[IpencraBnenns 00 0OMUX HAYYHBIX
0 MPUHIIMIAX TPOMBIIIJIEHHOTO MOJYyYEHUs 1 bubnnorexa [HOK
BAKHENIIUX BEIECTB. M moeosas https://lesson.edu.ru/04/11
npoeepouHas paboma.

33 UYenoBek B MUPE BELECTB U MAaTEPHAIIOB 1 bubnmorexa LIOK
https://lesson.edu.ru/04/11
bu6mmoreka [IOK

34 AMMHS H 370pOBBE HENOBeka 1 https://lesson.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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