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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom KoHnenuu npemnogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUsT U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 37J0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus CpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM Ccreuu(puKd HAyKH XUMUHU, €€ 3HAYeHUs] B TO3HAHWUU MPUPOALI U B
MaTepHaIbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOMIMX Iele W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XHUMHS» SBIAIOTCA 0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckoil xumuu. @opMUpPOBaHUE JAHHON CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHu4eckas XuMus» cQopMupoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUH BenlecTB. CBeeHus 00 H3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4ecKoM  XUMHM  [OJYYalOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lonq HOBBIM YyIJIOM 3peHUs B IpeaMeTe «XHUMHs» 0a30BOro YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsi TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMUM C JAPYTMMHU HayKaMw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUA XUMUH, IOMOTalOT BBIITYCKHUKY OPHUEHTHPOBATHCA B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Y4eOHOro mnpeamera «XuMUsS» AAHHOTO YPOBHSI W3YUYEHUS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUI TyTEM SKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOUINX 0Aa30BOE 3HAUEHUE IS Pa3IMUHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VICCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAaXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKH KaK 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsS IVIABHBIMM LEISIMU W3Y4YEHUsS Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
J€eKaT KIYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUUYECKUX PEAKIINI, HEOOXOIUMBIX JUIs IPUOOPETEHHSI YMEHU I
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME CpefHero oduiero oOpazoBaHus. CerogHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHWM, a (DYHKIIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU W yMEHUSIMU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUSI
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 3aJ]a4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B NMO3HAHWM XHMHH, a TaKXe JUIsl OLEHKH C TMO3MIMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTE/UICKTYaJdbHBIX W TBOPUYECKUX
CITOCOOHOCTEM 00yJaromuXxcs: ClIOCOOHOCTH CaAMOCTOSITENILHO MPHUOOPETaTh HOBBIS
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dhopMUPOBAHUE U PA3BUTHE Yy O0YUAIOIITUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHHUSI K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETECHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MpPeIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIE
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero obiiero oopazoBaHus, coctaisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Heeno), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToNI0keHUsA. CTPYKTypHBIE (HDOPMYITBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W MX NPEBPALICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJIEHUE M OINHCaHUE
JEMOHCTPAlMOHHBIX OMNBITOB MO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKMH psa. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXKIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKUCIEHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocra, crpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U Humpoeanuﬂ), noiyyerue u npumeHerue. ToxkcUYHOCTH ApCHOB.
7



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IUMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKH), nuposn3. I[IpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbl, Kojutekuuu «HepTe»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

PacuérHrbie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLIWH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHMHUYECKHE CBOWCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMH,

rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMU CIIUPTOB. JIelCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMU
MeTaJlJlTaMU, KaueCTBEHHAsi peakiusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’usMm 4esoBeka. [[pumeHenune rmuepruaa U TUIICHTIIUKOIISL.

@deHoJ:  CTpOCHHME MOJEKYJbl, (HU3NYECKUe U XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHA:  CTPOECHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KauEeCTBEHHbIE PEAKIINH), IOJYyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE MpeIeNIbHBIC KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI
KHCJIOTBI: CTPOCHHE, (PU3NMYCCKHE U XUMUUYECKHE CBOMCTBA (CBOMCTBA, 0OIIME ISt
KJ1acca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsl KUCJOTHI KaK MPEJICTAaBUTEIN BBICIIMNX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Cnoxnple 2¢pupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [wmuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl: coctaB, kiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). ['7roko3a — mpocTeummii MOHOCaxapul: 0COOCHHOCTU CTPOCHUS
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MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucieHne aMMHuadHBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®dotocunre3. PpykTo3a Kak MU30MEpP TITIOKO3bI.

Kpaxman u 1enmtono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTANBHBIE METOAbl H3YYCHHs BEIIECTB M HX MPEBpAIllCHUI:
poBeJcHUE, HAOMIOJCHHUE W OIMUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcusmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerunnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3zaumopeicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIHMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHnYeCcKue coequHeHUs . PU3ndeckue u
XMMHUYECKHE CBOMCTBA aMMHOKUCIOT (Ha INpuMmepe MnuuHa). buomormueckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M MX MpeBpallleHui:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEAKIIUU OEITKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHSIS MOJIEKYIIsIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpallECHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4dyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBS3€M PU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-
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HAYYHBIX TIOHATHUW, TaK W TIOHATUU, SBISIONIMXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHAIN3, CUHTE3, KiacCH(UKALUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dwusuka: wMarepusi, DHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OWOJIOTHMYECKH AaKTUBHBIC BellecTBa (OCJIKH, YIJICBOJIBI, JKHPHI,
(dhepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIC, TOIUIHBO,
pPECYpCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH paclpe/esieHrs AJIEKTPOHOB MO OpOUTaIsiIM B aTroMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBSI3b. BHAbl XWMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD

CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.
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[lonaTtne o aucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HEeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOpbl, BIUAIOMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutuyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS BEIIECTB W HX NPEBpALCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pPEaAKLIUMNY.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKMX peEakIMif, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEILIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOMNUS HEMETALIOB (Ha MpuMeEpe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucreMe XUMHYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. Oo0mue guznueckue cBoicTBa MeTaioB. CIijlaBbl METaJIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.
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XUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJCICTBHE THAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuétel mMacchl BemiecTBa WM 00ObEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEpUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuanbl JIJs 3JEKTPOHUKH, HAHOMATECPUAJIbl, OPTAaHUYECKUE W MHUHEPAJIbHBIE
yaoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToOB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraHn4eckori xuMuM B 11 Kilacce ocylecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTreTUYECKUI YPOBEHB, BEILIECTBO, TEINO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.
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buonorus: knerka, opraHu3M, JKocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILTUBO,
peCypchl.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEHEI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCA PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
1[EJTN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HaeaJaMyd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIOIIUMHU  MpoIeccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
oOy4Jarommxcs Mo peaju3aly MNPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAIKY;
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MPEACTABICHUS. O COLUMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH NP CO3/ITaHUN YUEOHBIX
MPOEKTOB, PEIICHUU YUYECOHBIX U O3HABATEIBHBIX 33/1a4, BEITOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUECOHOU NeATEIBLHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYyKU €CTh PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATU3E
uH(MOpMAIUU O MEePEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHiecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTelbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPaKTUYECKUX 3ajad
COILIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IuvyHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peau3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHd OKpYKaroLIeH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, Y9KOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpPY)KaroIeM MHUpE KaKk O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOW HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIIbHONW KYyJIbTYPhl, PEIICHUH TJIOOATBHBIX MpoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHEUTHOTO TPY/Ia U AKOJOTUYECKU KOM(POPTHOM KU3HH KaXAO0TO YjieHa OOIIECTBa;
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€CTeCTBEHHO-HAYYHOM TpAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BATh
NOJTyJaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIETo MHpa U
MPOUCXOSIINX B HEM U3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOYECHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IM4HbIX chepax mpodeccuoHamIbHON

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMble IS (QOpMUpPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHSATHUS, OTPaXKaIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTIOIeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATLHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NO3HABaTeJIbHbBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrMUYeCKHUeE eiiCTBHUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;
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ONpENENATh LENU JACATEIbHOCTH, 3a7aBas IMAapaMeTpbl M KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISAMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMU4eckas popmyiia, ypaBHEHHE XUMUYECKON peaKiuu
— TIPU pEIICHUU Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX PU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE eliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATECIIbBHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypchl MHTepHeTa), aHanmu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (PopM
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Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCT;

bopMyIMpoBaTh 3aMpOChl U MPUMEHSTH PAa3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsl BBIMOJIHEHHA Y4YEOHBIX 3a1ady
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYI0  (OpMy  TNpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

MCIT0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA PU PadOTE C XUMUUYECKOMN
uHpopMaIue: MPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCUM,  BBICKAa3bIBaTh  HJIeH, (OPMYyJIHpPOBaTb CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

BBICTYNIATh C MpPE3EHTAlUEN pe3yIbTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3alnuy y4eOHOro MpoeKkTa u (hopMyJIupoBaTh BBIBOIbI
N0 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenensis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

Hpe,I[MCTHBIG pE3YJIbTAaTBl OCBOCHHA KypCa ((OpFaHI/I‘IGCKaH XUMU»

OTpaXXaroT:
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c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUU ITPUPOJIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €& (YHKIIMOHAILHOM
rPaMOTHOCTH, HEOOXOJUMOM JIJIsl PEUICHUS MPAKTUYECKUX 3a]lay U SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paIuKal,
M30MEPHSI, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO U
a30TCOAEpKAINE COCAUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JeATETbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUUYECKYH) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysT OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILIIOCTPAIUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJJICKHOCTh HU3YyUYCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOJIEpKaIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJUHEHHMS), JlaBaThb UM HAa3BaHUS II0
cuctematudeckoit Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMWICH, aleTUJICH,
ATWICHTJINKOJb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHAs
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TJIF0KO3a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNISITh BHUIBl XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bBytiepoBa mist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCcKUX BellecTB (MeTaH, 3TaH, dTUIICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbIeTu, MypaBbUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJII0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKUUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

Cc(OpMUPOBAHHOCTh YMEHHUSI XapaKT€PHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE POAYKTOB MEpepadbOTKH;

C()OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOIO BEIECTBA WJIM MPOAYKTa
peakLuu 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WJIM MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IAaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IIPU U3YyYEHUU BELIECTB U
XUMHUUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XHWMHUYECKHE 3HAHUS JUIsl NPUHATHS PELICHUNA B
KOHKPETHBIX JKMU3HEHHBIX CHUTyallUsAX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
PUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MMOJIb30BAHUS XUMHYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHMSIMHU IO BBIIOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
HKCIEPUMEHT (TIpEeBpallleHNs] OPraHMYECKUX BEIIECTB IPU HArPEBaHUU, MOJIyUYEeHUE
ATWIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTaHUYECKUX BELIECTB,
JeHaTypauus OeIKOB MTPU HarpPEBAHHM, LIBETHbIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MAaCHOCTU TMpU OOpalleHuH C BElIeCTBAMU H
7a00paTOpHBIM ~ 000PYZAOBaHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpMe 3alluCu YpaBHEHHMH COOTBETCTBYIOIIMX pEakUud u
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);
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chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOAaTh  TpaBWJa  AKOJOTHYECKH
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CIA0OBHISIIMX OOYYaloIIMXCS: YMEHHE MCIOIh30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATBLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U MPUPOJTHOU CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIU, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEILHOCTH YEIIOBEKa,
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c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKON PEHETKH KOHKPETHOTO BEIECTBA (aTOMHasi, MOJIEKYJISIpHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIe
COEMHEHHH (IIPOCThIE BEUIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynmnam llepuoanueckoi cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPTaHMYECKUX  BEIIECTB  Ppa3JIMYHBIX  KJAacCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEUIECTB, TEMIOBOMY
ahdexTy peaxiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLUU UAYT O KOHIIA;

23



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MIOHSTHUS «MacCOBas JI0JIs BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs] C
BEIIIECTBAMU B COOTBETCTBHHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTb XMMHUYECKOW pPEAKIIUU,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMU U JIaOOPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKInii U POPMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3YIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);
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C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUsI CBOETO 3JI0POBbSl M OKPYXKAOLIEH INPUPOIHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul O0y4aroUuIMXxcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ ‘ HaumeHoBaHue pa3iesioB U TeM Kosaun4yecTBOo 4acoB JueKkTpoHHbIe (HU(pPOBHIE)
NporpamMMsl Beero Kontposbubie IIpakruueckue 00pa3oBaTe/bHbIe PecypChl
padoThI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipeamer opraan4ecKoi XUMHH. https://academy-

11 Teopus cTpoCHHS OPraHUIECKUX 3 content.apkpro.ru/lesson/a9f3d191-

coenuHeHui A. M. By’r_]'[ep()Ba 5ele-4e24-ac02-efb16fa49f6a
Wroro mo paszneny 3
Pa3znea 2. YriaeBoaopoasl

[IpenenbHbIE YTIEBOIOPOIBI — https://academy-

2.1 P E P 2 content.apkpro.ru/lesson/258ddc06-
ATiaHet ec23-473c-h3d7-ed82fcaddd02
HenpenenbHbie yrieBoaopoIbL: https://academy-

2.2 P yr AOPOREL: 6 1 content.apkpro.ru/lesson/4038171e-
ATICCHEL, QTTKA/THCHPL, AJTHHRT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 Apomarnyeckue yrieBoa10pOIbl 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[IpupoaHbie HCTOYHUKHT hitps://academy-

24 PHpOA 3 1 content.apkpro.ru/lesson/99557a5e-

YrJICBOZIOPO/IOB 1 HX 11epepaboTKa 2221-43e0-97b8-983de535c44d
Hroro mo pasneny 13

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

Ne i/ HaumeHnoBaHue pa3/esioB U TeM KosunuecTBO 4acos DJieKTpoHHbIE (U (PPOBBIE)
NnporpaMmmabl Beero KOHTpOJ]beIe HpaKT“quKﬂe 06pa30BaTeﬂbele PeCypPChI
padoTbI padoThbI
https://academy-
3.1 Crnuptsl. Oenon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anpnernnsl. KapOOHOBBIE KHCIOTHI https://academy-
3.2 C - Rap ' 7 1 content.apkpro.ru/lesson/8664b319-
HOXKHEIE SQUpEL 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 VriaeBoasl 3 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro mo pazneny 13
Pa3znen 4. A3oTcoaeprkaniue oprannyecKkue coeIuHeHus
https://academy-
4.1 AmuHLl. AMHHOKHCIIOTEL. benku 3 content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
Hroro no paszneny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS
https://academy-
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 1 content.apkpro.ru/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a
5.2 0
53 0
Hroro no paszneny 2
OBIHIEE KOJITMYECTBO YACOB I10 34 3 9
INPOI'PAMME
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

Ne n/m HaumeHoBaHue pa3iesioB U TeM Kosun4yecTBO 4acoB JueKkTpoHHbIE (HU(pPOBHIE)
IporpaMmel Bcero Kourpoubnble IIpakTHyeckue 00pa3oBaTe/IbHbIe PecypChl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMUM
Crpoenue atomoB. Ilepuonnueckuit
3akoH u [lepronuyeckas cucTeMa https://academy-

1.1 p T 3 content.apkpro.ru/lesson/20b1df2e-
XHMUECKUX dyiemenTos J. 1. 6ce4-435b-b6dc-5155d30a45fa
MenneneeBa
Crpoenue Beniectsa. MHOrooOpasue https://academy-

1.2 p ’ p 4 content.apkpro.ru/lesson/75637222-
BEIMECTR d397-4bla-810a-cc7bca9e8alc

https://academy-

1.3 XUMHYECKUE PEeAKIIUU 6 1 1 content.apkpro.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
https://academy-

2.1 Mertamint 6 1 content.apkpro.ru/lesson/2390b83e-
2935-4c96-bd3a-25f26d9c1139
https://academy-

2.2 HeMeTamner 9 1 1 content.apkpro.ru/lesson/aled8cOe-
7cld-4ed6-8fe0-5185cc132628

CBs13b HEOPraHUYECKUX U https://academy-

2.3 p 2 content.apkpro.ru/lesson/c6c5af9a-

OPTAHHMHCCKUX BELICCTR 9645-4604-9834-59151d566a61
Hroro no pazneny 17
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https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.apkpro.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://academy-content.apkpro.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://academy-content.apkpro.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61

Ne n/m ‘ HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

NporpaMmMsbl Bcero Kontpoabubie IIpakTuueckue oOpa3oBaTelIbHbIE PeCcypChbl
padoThI padoThI

Paznen 3. XuMus u :KU3HL

https://academy-
3.1 XuMus 1 KU3Hb 4 content.apkpro.ru/lesson/b8e4d657-

2cc7-4860-8583-9f76edc8ab9f

Hroro no pazneny 4

OBHIEE KOJIMYECTBO YACOB 110 34 2 3

ITPOI'PAMME
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https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

HOYPOYHOE IINTAHUPOBAHUE

CBOMCTBA
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Ne 6

10 KJIACC
Ne Tema ypoka KounyecTBO 4acoB Hara
n/n U3yYeHHUs JIeKTPOHHBbIE HU(POBHIE
Bcero  Kourpoabnbie IIpakrnueck
(Homep oOpa3oBaTe/ibHbIE pecypchl
padoThI He padoThl
Y4.He/1eJIn)
[IpenMeTr opraHuyYecKo XMMUH, Vuel. nenenst https://academy-

1 €& BO3HUKHOBEHHE, PA3BUTHE U 1 Ne 1 content.apkpro.ru/lesson/a9f3d19
3HAUYCHUE 1-5ele-4e24-ac02-efh16fa49f6a
TeopHs CTPOCHA OPraHHTECKHX Vue6. nemenst  https://academy-

2 coemumerii A. M. Byrieposa 1 Ne 2 content.apkpro.ru/lesson/c935a5

- ’ 8c-ab0e-4¢59-9dcf-
e€ OCHOBHBIE TIOJIOKEHUS 20517ae4b52e
IIpencraBnenue o VYueb. Henens
KJIaCCU(DUKALMH OPTaHUYECKUX Ne 3 https://academy-

3 BemecTB. HoMeHnknarypa 1 content.apkpro.ru/lesson/726ee0
(cucremaTuyeckas) u 99-e1a9-410f-b8be-
TPUBHAJIbHBIE HA3BAHUSA b4cb589aeadl
OpPraHWYECKUX BEILECTB
AJIKaHBI: COCTAB 1 CTPOGHHE, VYueb. Henens https://academy-

4 . 1 Ne 4 content.apkpro.ru/lesson/399fdd1
FOMOJIOTHHCCIITH PAL 4-4hal-48e5-a428-dae10d492c6e

Vuel. nepens https://academy-

5 Meran u 3TaH — NpoCTEUIINE 1 Ne5 content.apkpro.ru/lesson/258ddc
NPEICTABUTEINA AIKAHOB 06-ec23-473c-b3d7-

ed82fcaddd02

6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 Vueod. nepens https://academy-

content.apkpro.ru/lesson/403817



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

TOKCUYHOCTH apEHOB
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Ne Tema ypoka KouunyecTBo 4yacoB Hara
n/n U3yYeHHUs JIeKTPOHHBbIE HU(POBHIE
Bcero  Konrtpoabnbie IIpakTnueck
(Homep oOpa3oBaTe/ibHbIE pecypchl
padoThI ue padoThbl
Y4.Heaeam)
1e-4158-4bd1-ae98-
18dc1cfh9399
5 Vueb. Henens https://academy-
TUJICH U TIPOTTUJIEH —
7 S ——— 1 No 7 content.apkpro.ru/lesson/05ab59
p el . 25-ba8e-499e-840b-
AlIkCHOB 70b5e8db71ae
Mpaxtuueckas pa6ota Ne 1. Vue6. Henens https://academy-
8 TloVaeHIe YTIeHa 1 1 1 No 8 content.apkpro.ru/lesson/53cd23
i . 79-2a45-43b1-9f67-
M3Yy4YEHUE €r0 CBOUCTBY» Zebcdafo3ced
Ankanuensl. byranuen-1,3 u Vueb. Henens
Mmetmioyramuen-1,3. [onyuenue Ne 9 https://academy-

9 yr o yi 1 content.apkpro.ru/lesson/6df2339
CHHTCTHHECCKOTO kayHyKa 1 3-6f08-4b9f-ae01-a983b95b854a
pEe3UHBI
AJIKMHBI; COCTaB U OCOOEHHOCTH VYueb. uenens https://academy-

10 CTPOEHUSL, TOMOJIOTUYECKUN PSLI. 1 Ne 10 content.apkpro.ru/lesson/05c9a9
AneTuieH — npocTermmn 29-6741-4d7c-84b5-
MPEACTABUTEND AIKUHOB 009292468356

11 Brluncnenus no ypaBHEHHIO 1 VYueb. nepens
XUMHUYECKOH peaKun Ne 11

Vueb. Henens https://academy-
12 ApeHbl: 6€H30J1 ¥ TOITYOJL. 1 Ne 12 content.apkpro.ru/lesson/d86d7d

00-d5b4-491d-aded-
c3ddal9feefd



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

Ne Tema ypoka KouunyecTBo 4yacoB Hara
n/n U3yYeHHUs JIeKTPOHHBbIE HU(POBHIE
Bcero  Konrtpoabnbie IIpakTnueck
(Homep oOpa3oBaTe/ibHbIE pecypchl
padoThI ue padoThbl
Y4.Heaeam)
I'enernueckas cBsA3b VYueb. Henens https://academy-
13 YIIIEBOJOPOAOB, 1 Ne 13 content.apkpro.ru/lesson/7dada0
MPUHAJICKAIINUX K PA3TUYHBIM 27-8448-418f-b416-
KJ1accam fhaledd4ab6d
IIpupoaHbIe UCTOYHUKHU VYueb. Henens
YIII€BOJOPOIOB: IIPHPOIHEIN a3 Ne 14 https://academy-
14 1 HOMyTHBIE He TAHBIC Ta3H! 1 content.apkpro.ru/lesson/99557a
yr > ’ 5e-2221-43¢0-97b8-
HETH 1 IPONYKTEL ¢ 983de535c44d
nepepaboTKu
IIpupoaHbie UCTOYHUKHN VYueb. Henens
YIII€BOJOPOIOB: IIPHPOIHEIN a3 Ne 15 https://academy-
15 1 OMyTHBIE HeTAHBIC Ta3H! 1 content.apkpro.ru/lesson/6c9196
yr > ’ 41-7956-4130-b1fd-
HE(PTh U MPOTYKTHI €€ c7e71db395d7
nepepadoTKu
16 KonTponbHas pabora no 1 1 Vueb. nenens
paszneny «YTIeBogopOab» Ne 16
TIperebHbIe ONHOATOMHbIE Vue6. nemenst  https://academy-
17 CIUDTLL METAHON 1 YTAHON 1 Ne 17 content.apkpro.ru/lesson/5439c1
. PThE ' 80-7440-4b6f-bT84-
OROpOaHAd CBAIH c04fa471694f
MEHOTOATOMHEI® CIIHPTH VYueb. Henens https://academy-
18 ' 1 Ne 18 content.apkpro.ru/lesson/461aa9c

STUJICHTJIMKOJIb U TJIMLCPHUH
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8-c0ef-4827-a8e5-d12a0bedc826



https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

Ne Tema ypoka KouunyecTBo 4yacoB Hara
n/n U3yYeHHUs JIeKTPOHHBbIE HU(POBHIE
Bcero  Konrtpoabnbie IIpakTnueck
(Homep oOpa3oBaTe/ibHbIE pecypchl
padoThI ue padoThbl
Y4.Heaeam)
@ . Vueb. Hemens https://academy-
€HOJI: CTPOCHHE MOJIEKYJIbI,
19 (DHBHYCCKHE M XMMHUCCKHE 1 Ne 19 content.apkpro.ru/lesson/649883
. b8-7c5f-4f16-896e-
CBOIICTBa, IPUMEHEHHE 10a2278b08f1.
Vue6. nemenst  https://academy-

20 Anbiernibl: popManbIeTul U 1 Ne 20 content.apkpro.ru/lesson/8664b3

anerajgbAerui. AueToH 19-0ba3-4945-b076-
cb7ae5858090
OIHOOCHOBHBIE TIPEIETbHBIE Vueb. nenens https://academy-

21 KapOOHOBBIE KHCIIOTHI: 1 Ne 21 content.apkpro.ru/lesson/b4feaa0
MypaBbHHAA U yKCYCHas 4-3438-4b57-a3ec-ba0f9fe63c0d
MpakrHueckas paGota Ne 2. Vueb. Henenst |~ https://academy-

22 «CBoficTBa pacTBOPa YKCyCHOI 1 1 Ne 22 content.apkpro.ru/lesson/9834d4

08-386d-444a-8de3-
KHUCJIOTBD» 7efbasb98cdb
CTeapI/IHOBaSI " OJICMHOBasA VYueb. Hegens https://academy-

23 KHUCJIOTHI, KaK MPEICTABUTENN 1 Ne 23 content.apkpro.ru/lesson/71ac43f
BBICIIMX KapOOHOBBIX KHCIIOT 2-a0d4-4945-a0eb-1e59cd5f4d9f
Mpbuta Kak COJTM BBICIIIAX Vueb. Hemens

24 KapOOHOBBIX KHCIIOT, HX 1 No 24
MOIOIIIEE NEHUCTBUE
CrnosxHble 3(Upsl Kak Vueb. Henens

25 MPOM3BOIHBIE KAPOOHOBBIX L Ne 25
KHUCJHOT. ['MapOoIIN3 CI0KHBIX
3pupoB
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https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

Ne Tema ypoka KouunyecTBo 4yacoB Hara
n/n U3yYeHHUs JIeKTPOHHBbIE HU(POBHIE
Bcero  Konrtpoabnbie IIpakTnueck
(Homep oOpa3oBaTe/ibHbIE pecypchl
padoThI ue padoThbl
Y4.Heaeam)

26 JKupsl: ruiponns, IpuMEeHEHUE, 1 VYueb. Henens
OMOJIOrMYECKas POJIb JKUPOB Ne 26
YTneBoabl: COCTaB, Vueb. nemens | hitps://academy-

27 Kraccuuranus. Baxneiimme 1 Ne 27 content.apkpro.ru/lesson/709ce4
MPEACTaBUTENN: TIII0KO03a, 3a-deb6-4281-963b-
gpykTo3a, caxaposa 01d2e212d4d0
Kpaxma 1 Ie/umoNosa KaK Vueb. Henenst |~ https://academy-

28 1 Ne 28 content.apkpro.ru/lesson/5a9e4cc
HPHPOAHBIC TOTHMEDE! 3-f4e9-4b8f-a40f-c9fe7cc4biB
KonTtponpsHast pabora o Vueb. Henens

29 paszeny 1 1 Ne 29
«Kucnopoaconepxaine
OpPTaHUYECKUE COCTMHEHUS

Vueb. Henenss | https://academy-

30 AMUHEL METHIAMAH 1 AHIIHE 1 Ne 30 content.apkpro.ru/lesson/0c608a
59-4c69-4481-839€-
9205f201b73e

AMHUHOKHUCIIOTHI KaK VYueb. uenens https://academy-

31 amQoTepHble OpraHuvecKue 1 Ne 31 content.apkpro.ru/lesson/c2f2f3d
COEIUHEHUS, UX OMOJIOTHYECKOE 7-43d1-4873-ace0-
3HaueHue. [lenTuasl 78ecab009628
benku xak npupoaHsle Vue0. Henens

32 BBICOKOMOJIEKYJISIPHBIE 1 Ne 32
COEIMHEHUS

34



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

Ne Tema ypoka KouunyecTBo 4yacoB Hara
n/n U3yYeHHUs JIeKTPOHHBbIE HU(POBHIE
Bcero  Konrtpoabnbie IIpakTnueck
(Homep oOpa3oBaTe/ibHbIE pecypchl
padoThI ue padoThbl
Y4.Heaeam)
0 Vueb. Hemens https://academy-
CHOBHBIC TIOHATUS XUMHH
33 i N 1 Ne 33 content.apkpro.ru/lesson/d7681e
BBICO OMOJIUG YIISIPHBIX 62-311-4869-93560-
COCHMHCHIH fb3c59299¢91
OCHOBHBIE METO/IbI CUHTE32 Yueb. Henenst  https://academy-
34 BBICOKOMOJIEKYJISIPHBIX i Ne 34 content.apkpro.ru/lesson/1600e4
coequHennii. [1lmacTMaccsl, a4-d259-4ba9-9632-
Kay4yKH, BOJIOKHA 994fae4ce366
OBULIEE KOJIMYECTBO YACOB I10 34 5 5

[TPOT'PAMME

35



https://academy-content.apkpro.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.apkpro.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.apkpro.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.apkpro.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DNIeKTpOHHass KOHPUTYypaIus aTOMOB

Ilepuoauueckuii 3aK0H U
[lepuoauueckasi cucreMa XUuMUYECKUX
sneMeHToB [l. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOpHUEH CTPOCHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX AJIEMEHTOB U UX
COEZMHEHUH 110 TPYNIaM U MEePHOIaM.
3HadyeHue NepUoANUYECKOro 3aKOHa U
CHCTEeMBbl XMMHUYeCKHX 31emMenToB J1.1.
MenieneeBa B pa3BUTHU HAyKU

CrpoeHnue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBSA3H.
Bonopoanas cBA3b

BaneHTHOCTS.
DNEeKTPOOTpULIATENbHOCTh. CTENEHb
OKHCIIeHUs. BemecTsa MOJIEKyISIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

36

JlaTa
U3ydeHus
IpakTHyeckune (Homep
padoTbI yueO.Heaesm)

V4eb. Henens
Ne 1

Vueb. Henens

Ne 2

VYueb. Henens
Ne 3

VYueb. Henens
Ne 4

Vue0. nenens
Ne 5

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



KonuyecTBo yacos Hdara
DJIeKTPOHHbIE
Ne U3yYeHHUs
Tema ypoka uudposbie
n/n KonTpoabubie IIpakTuueckue (Homep
Bceero oOpa3oBaTeJibHbIE
padoThbI padoTbI yueO.Heaemn)
pecypcsl
ITonsiTHE O IUCIIEPCHBIX CUCTEMAX.
VYueb. Henens
6 HcTuHHBIE U KOJUIOUJHBIE PACTBOPBI. 1 Ne 6
MaccoBas 101151 BelecTBa B pacTBOpe )
Knaccudukanus 1 HOMEHKIATypa
7 HEOPraHUYECKUX COEANHEHUN. 1 Vueb. Hepens
I'eneTnyeckas CBs3b HEOPraHUUECKUX Ne 7
BELIECTB, Pa3JIMYHbIX KJIACCOB
Kitaccupukanuss XMMHUYECKUX peaKIIHid
B HEOPraHUYECKOW U OpPraHu4eCKON
3 XUMHH. 3aKOH COXPAaHEHHS MaCChI 1 Vueb. Hepens
BEIIIECTB; 3aKOH COXPaHEHHS U Ne 8
IIPEBPALIECHNS] SHEPTUU TIPU
XUMHUYECKHUX PEAKIMIX
9 Cxopoctb peakiuu. OOpaTumMblie 1 Vy4ed. Henens
peakuyuy. XMMHUYECKOE PaBHOBECHE Ne 9
[IpakTuueckas pabora Ne 1. «Bausiaue
Vueb. Henens
10 pa3IU4HbIX (PAKTOPOB HA CKOPOCTh 1 1 Ne 10
o
XAMHYECKON PEAKIIUN»
DNEKTPOIUTHYECKAs JUCCOLUALIM.
[ToHsiTHE O BOAOPOJHOM MTOKA3aTelIe
VYueb. Henens
11 (pH) pactBopa. Peaknuu HOHHOTO 1

obmena. ['uaponn3 opraHuyecKux u
HeopraHquCKnx BCIIIECTB

Ne 11
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KoanuectBo yacos Hdara
DJIeKTPOHHbIE
Ne U3yYeHHUs
Tema ypoka uudposbie
n/n KonTpoabubie IIpakTuueckue (Homep
Bcero oOpa3oBaTeJibHbIE
padoThbI yueO.Hexen)
pecypcsl
OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE
VYuel. Henens
12 peakuuu. [ToHsaTre 006 mekTpom3e 1 Ne 12
pacIuiaBoB ¥ pacTBOPOB COJIEH )
13 KonTtponsHast pabota o pasaeiry 1 1 Vueb. nenens
«Teopernueckue OCHOBBI XUMUD) Ne 13
MerTamisl, uX IOJIOKEHHE B
[Tepuoanueckoii cucTeMe XUMHUECKUX
Yueb. Henens
14 anemenTtoB J[. . Menneneena u 1 Ne 14
0COOEHHOCTH CTpOoeHHUs aToMOB. O01IHEe )
dbuznyeckue cBOCTBa METAIIIOB
CruiaBbl METaJIOB.
. . VYuel. Henens
15 DNEKTPOXUMHUYECKUH Psijl HallpsHKEHUN 1 Ne 15
°
METAJIJIOB
XUMHYECKUE CBOWCTBA BaXKHEUILINX
. N N VYueb. Hepens
16 METaIIJIOB (HATPUM, KaJuii, KaJlbIuH, 1 Ne 16
°
MarHui, aIIOMUHUN) U UX COEAUHEHUHN
17 XHUMHYECKUE CBOMCTBA XpOMa, MEIU U 1 VYuebd. nepens
UX COEIUHEHUIN Ne 17
18 XuMHYeCKHe CBOMCTBA ITMHKA, JKeje3a U 1 Vueb. Heaens
UX COeOUHEHUN Ne 18
[IpakTuueckas padora Ne 2. "Pemienne
VYuel. Henens
19 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1

«Meramis"

Ne 19
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KoauuecTBO 4acoB

Jlara

N DJIeKTPOHHbIE
° U3y4YeHHs
Tema ypoka uudposbie
n/n KonTpoabubie IIpakTuueckue (Homep
Bceero oOpa3oBaTeJibHbIE
padoThbI yueO.Hexen)
pecypcsl
Hemeraibl, X MOJ0KEHUE B
20 [Tepuoauueckoil cucreMe XMMUYECKUX 1 Vueb. nenens
snementoB JI. . Menaeneesa u Ne 20
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nyecKue CBOMCTBAa HEMETAILIOB.
VYueb. Henens
21 AnoTponusi HEeMETauIoB (Ha IpUMepe 1 Ne 21
KHCTI0poJia, cepsl, hocdopa u yriaeposaa) )
29 XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPbI 1 VYue6. Henens
Y UX COCAUHEHHI Ne 22
23 XuMHYecKue cBOWCTBa a30Ta, (pocodpa 1 Vueb. Henens
1 UX COCTMHESHUH Ne 23
24 XHUMHUYECKUE CBOMCTBA yIIIepoa, 1 VYueb. Hepens
KpPEMHUS U UX COCAMHEHUN Ne 24
o5 [IprMeHeHne Ba)XKHENIINX HEMETAUIOB U 1 Vue0. Henens
UX COeOUHEHUN Ne 25
O06o01IeHre U cucTeMaTu3alus 3HaHu|
26 o teMe «Hemeramnbly. Beraucnenns no 1 Vuel. nepens
YpaBHEHUSIM XUMHUYECKHX PEAKIUN U Ne 26
TEPMOXUMHYECKUE PACUETHI
[IpaxTuyeckas padora Ne 3. «Pemienue
Yuel. Henemnst
27 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 1

"HemeTamasr"»

Ne 27
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KoanyecTBo yacoB Jara
DJIeKTPOHHbIE
Ne U3yYeHHUs
Tema ypoka uudposbie
n/n Kourpoabnsie IIpakruueckue (nomep
Bcero oOpa3oBaTeJibHbIE
padoThbI padoTbI yueO.Heaemn)
pecypchl
KonrtponbHas padora no remam Vueb. Henens
28 1 1
«Mertamne» u «Hemeraub» Ne 28
Heoprannueckue u opranudeckue
VYueb. nepens
29 kucinoTel. Heoprannueckue u 1 Ne 29
o
OpraHUYeCKHe OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U
30 OpPraHNY€eCKUe COCAUHEHUS. 1 Yueb. Hemenst
I'eneTnyeckas cBsI3b HEOPraHUYECKUX U Ne 30
OpPraHUYECKUX BEIIECTB
Posib xuMuu B obecrieueHnM
31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 1 VYueb. Henens
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI Ne 31
MeIUITUHBI
[TpencraBienus o0 OOIMX HAYYHBIX
VYueb. Hepens
32 IIPUHLINAIIAX IPOMBIIIIEHHOTO 1 Ne 32
°
TIOJTy9YEeHUST BAKHEHIIINX BEIIECTB
Vueb. Henens
33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB 1 Ne 33
Yuel. Henemnst
34 X¥MHUS U 30pOBBE UEIOBEKA 1
Ne 34
OBHIEE KOJIMYECTBO YACOB 11O 34 5
MMPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
» Xumus (6a30BsIid ypoBeHs), 10 kmace/ 'abpuensa O.C., O6miecTBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe o0IECTBO
«3narensctBo «IIpocBemenue»

» Xumus (6a30BbIid ypoBeHb), 11 kimace/ I'abpuensa O.C., O6mecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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