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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu 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 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
CoJlep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEero 0011ero o0pa3oBaHus CpeCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM crenu(puKd HAyKM XUMHUHU, €€ 3HAYeHUs] B TO3HAHUU TMPUPOILI U B
MaTepUaTbHON KU3HU OOIECTBA, a TAKXKe C YUETOM OOMIMX IeJeH M MPUHIIUTIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XHMMHsI Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMyMa, MPOJOHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHuHU BetiecTB. CBeleHUs 00 M3y4aeMbIX B Kypce BelecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XHMMHUHU  [OJYy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3ULINM,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX 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 CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
pPacKpBIBAIOT €€ POJIb B MO3HABATEIBHOM U MPAKTHYECKOM IEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOiieMax, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTD €€ JJIs TONOJHEHUS 3HaHUH,
pELICHUS] MHTEUIEKTYaJIbHbIX M IKCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a1a4.B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
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 CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pELICHUsS MPOTUBOPEUYM MEXIy HOBBIMU (DaKTaMHM U TEOPETHYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OoOy4JaromMxcs MNPHUHATHIE NPOrpaMMOM IO XUMHUHU MOJXOAbl K OIpPEAeSICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uHpopManuu, HEOOXOAUMBIX JJIi MPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAa)XKHOE MECTO B IO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
o0Opa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU ONpeaeIeHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NESATEIbHOCTH Y€JOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOUN KyJIbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4YeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
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 XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPEnoAaBaHUM XUMHUH B OOJIbIIECH CTENIEHH OTIAETCS MPEANOYTEHHE TPAKTUUECKON
KOMIIOHEHTE cojepkaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKAa 00I1€00pa30BaTEIbHON OpraHu3aliyi, BIIAJICIOIET0 HE HabopoM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
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:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl DPAa3jIU4HbIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3MIMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKUX POLECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCITOIH30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJFOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PalMOHANIBLHOTO MPUPOJIONOJIB30BAHUS, TTOMOJHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaBiseT 68 yacon: B 10 kimacce — 34 gaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYecKOll XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COEAUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3HU.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB M WX NPEBPAIICHUM:
O3HAaKOMJIEHUE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAlMOHHBIX OMBITOB IO MPEBPAIICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IUJ1aBJIeHUE, OOYTJIMBAHUE U TOPECHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psii. DTUIECH U MPONUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKkluu THAPUPOBAHMS, raJOTC€HUPOBAHUS, THAPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumererue. TOKCUIHOCTb apEeHOB.



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

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HepTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBPAIICHUI:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTe»
1 «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TAJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKONW PabOThl: MOJyUYEHHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre 1 XUMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIMe s
KJlacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
Y OJIEMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KHPOB.
YraeBoael: coctaB, Kjaccuukaius — yriieBoaoB  (MOHO-, JU- U
noyicaxapubl). ['oko3a — MpocTemii MOHOCaXapul: OCOOCHHOCTA CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucienrne aMMuadHbBIM PacTBOPOM okcua cepedpa(l), BocctaHoBIIeHUE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®dotocunre3. PpyKTo3a KaK U30MEP IIIOKO3bI.

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:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3aauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M UX IPEBPAILICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSST MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

DOKCHepUMEHTAIbHBIE METOIbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXnpeaMeTHbIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAYYHBIX MOHATUH, TaK U TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KIAacCH(HUKAINS, TIEPUOTUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dusuka: MaTepus, OSHEprus, Macca, aToM, OJJIGKTPOH, MOJIEKYJIa,
OHEPIreTUYECKUN YpPOBCHb, BEIICCTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kimerka, opranm3Mm, Owochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OHMOJOTMYECCKH AaKTUBHBIC BerlecTBa (OCIKH, YIJIEBOJIBI, JKUPHI,
dbepMeHTHI).

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

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAMOHAIBHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M [leproanyeckoil CUCTEMBI
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MepUoANYECKOro 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. |HIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.



[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenkiatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakuun. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMHudeckoro pasHosecus. [Ipunnun Jlelllarense.

Onextponutryeckas nucconuanug. CuibHbIe U ciiadble d5eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJEINEH KPUCTALTUYECKUX DPEIIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TIOMOIIbIO YHUBEPCATLHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKTU4YECKON paboThl «BiusiHrE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pEaAKLIUMN.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSM XHUMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TajoreHoB, CEPhl, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B llepuoauueckoi cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MeramuioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.



XWUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPUH, Kaliui, 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 KOJUIEKINH «MeTayuibl U CIUIaBbl», O0Opa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponp xumun B 00ecrieueHUH SKOJOTUYECKON, IHEPTeTUYECKON U TMHUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MAaTEPUATOB: BAXXHEUILKWE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOTO UCIIOIB30BAHUS MTPENapaToB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK ¥ TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHHULIBI UX
WU3MEPEHUS, CKOPOCTb.



buonorus: kierTka, opraHu3M, SJKocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
peCypchl.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeaAMeTHbIM). HayuyHo-meTonuyeckod OCHOBOM — iis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» HAa YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOIMMHUCA CBOMX KOHCTUTYLIHMOHHBIX MpPaB U 00s13aHHOCTE,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUiIaX MEXKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUH YU4E€OHBIX U MMO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUS K HWCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOtoIeHUsT TpaBui O€30MacHOro OoOpalieHusi ¢ BeUleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YyHOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE B PELUICHUH MPAKTUYECKHX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYAY, JIOIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU I1€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIIOJIb30BAHUSL JOCTHXKCHUM XUMUU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO TMPOTUBOCTOSITH UACOJOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUMU I1EJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
[UBWIM3ALMN: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaXKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00CCIICUCHUU YCIOBUN
YCHEUTHOTO TPY/Ia U AKOJOTUUECKU KOM(POPTHOM KU3HH KAXKIOTO YjieHa 00IIeCTRa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHATN3a U OOBSCHEHUS SBJICHHUN OKPYXKAIOIIETO MUpa U



IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAHHBIE 3aKIIOUYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS IS
peleHus: mpoOsieM B PeaibHBIX )KU3HEHHBIX CUTYAIINX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON AESITENIHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSM TpyZa B pa3iIM4HbIX cepax npodhecCHOHATBHON

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaroInXxcs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJlaBasg MapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHWS M KPUTEPUHM Ul KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHOYKTHBHBIE, JEAYKTUBHBIE, II0
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMUUECKast popMyJa, ypaBHEHHE XUMUUECKON peakluu
— IIpU pPEIICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIE MOJIEIbHBIEC MPEACTABICHUS AJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MMOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KauyeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBaATH
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JESITEIbBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METOJIOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOIOB
MO3HAHUS.

3) pabora ¢ unpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHHsA, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3UYHBIX BHJIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTB;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIUM, HEOOXOAUMOW JUISI BBIMOJHEHHS Y4YEOHBIX 3ajaad
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU U CUMBOJIBI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHUE CpECTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro nmpoekta u (popMynrpoBaTh BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, Ompenensas e€ [enu W 3aJadd, KOHTPOJMPOBATH W 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEI[ECTBAX M XUMHUUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPAXKAKOT:

cOpPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOHOM Ccpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpask  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paaIuKal,
MU30MEPHUSl, U30MEPBI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCOJIepKAIUE COEOUHEHHUs, MOHOMEpP, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE NPU3HAKK TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeleTEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEJUHEHHUS), JlaBaTh WM Ha3BaHUS II0
cuctematudeckoit HomeHkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTACJIBHBIX OPraHWYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManabaeru, areTaibIAerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bBytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;



c(pOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOECHUE, (PU3NUECKIE
U XUMUYECKHE CBOWCTBA THUIMYHBIX NPEICTaBUTENIEH pA3JIMYHBIX KJIACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, TUJIEH, IPOIUJIEH, alleTUJIeH, OyTaauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J1, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTanbeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, Kpaxmal, LeJI0103a,
AMUHOYKCYCHasl KUCJIOTa), WIUIOCTPUPOBATh I'EHETUYECKYIO CBSI3b MEXIY HUMHU
YPAaBHEHUSMHU COOTBETCTBYIOLIMX XHMHUYECKHUX PEAKUUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE IPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIEHUS [0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeakLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WIM IPOAYKTOB PEAKIIUH);

c()OPMUPOBAHHOCTh yYMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIOJIb3YEMBIX B XUMUU IIPU U3YUYEHUU BELIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS ISl TNPUHATHS pEUIeHUud B
KOHKPETHBIX JKM3HEHHBIX CHUTyalWsAX, CBSI3aHHBIX C BEIIECTBAMM M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUHN
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUHU, MTOTYUEHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUE€CTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypauus OeJIKOB PU HarpeBaHUH, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYZOBaHHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

C()OPMUPOBAHHOCTh ~ yYMEHHUH  COONIOATh  MpaBUiIa  DKOJOTUYECKH
1eJIecOo00pa3sHOro MOBENEHUS B OBITY U TPYAOBOM JEATEIBHOCTU B LEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



ONACHOCTh BO3JICHCTBUS HA JKUBBIC OPTraHU3MbI OIPEICIEHHBIX OPTaHUYCCKHX
BEIIECTB, MOHMMAas cMbIica Tokaszatens I[1JIK, moscHsATh Ha mpuMepax CrocoObI
YMEHBIIICHUS M NPEJOTBPAICHUS] WX BPEIHOTO BO3JCHCTBUS HA OpraHHU3M
YeIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYHHBIX METOAAX ITO3HAHMS BEIICCTB U
XHUMHYECKHX SIBJIICHUI;

Ui CHETBIX H CcHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImias U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B TIO3HAHUHU SIBIICHUU IPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAHUH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBSA3b
(KoBaJIeHTHas, MOHHAs, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl ~ XUMHUYECKUX  PEAKLHM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJUTUYECKOW Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKallUe B OCHOBE MOHUMAHHS NMPUUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE MPU3HAKK TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHuss (OopMys BEIIECTB M  ypPaBHEHUM XUMHUYECKUX PpEaKIlui,



cucrematuieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHak, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIEISITh BAJIEHTHOCTh U CTETICHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIMETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJISApHasd,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M1 HEMETAJLJIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEAMHEHMI 10 NEpHoJaM U
rpymnmnam llepuoanueckoit cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIY HEOpraHU4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEIIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA,;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;



cOpPMHPOBAHHOCTh YMEHHMM  PACKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naenctus (npunuui Jlelllarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
AKOJIOTHYECKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBas JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
DKCIIEPUMEHT (pa3jioyKeHHEe TMEePOKCHIa BOAOPOJA B MPUCYTCTBUU KaTaIM3aTopa,
OTIPEJICTICHUE CpPEabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad TI0
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMYIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONyYaeMyK) U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIIONAaTh  TpaBWja  DKOJOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaloIeW MPUPOIHON Cpellbl, 0CO3HABAThH
OMMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs



cmbicit mokazarens IIJIK, mosicHATP Ha mpumepax CcrnocoObl YMEHBIIEHUS U
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CIENbIX MW CHAa0OBUASIIMX OOYy4YaloIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KounuecrBouyacos
HaumenoBanuepasieion JuaekTpoHHbIe (HU(pPOBHIE)
n/ Bcer = Konrpoabnbiepado  IIpakrmueckuepado
U TeMIIPOTrPaMMBblI o0pa3oBaTe/ibHbIEPECYPCHI
1 0 ThI ThI
Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOi XUMUH
[Ipeamet opranndeckoit
11 xumuu. Teopusi CTpoeHUs 3 https://resh.edu.ru/subject/lesson/6149/main/1
' OPraHMYECKMX COEIMHEHHUMI 70400/
A. M. bytneposa
Uroronopazneny 3
Paznea 2.¥YrieBonopoanst
IIpenenbHbIEYTIIEBOAOPOL https://resh.edu.ru/subject/lesson/6151/main/1
2.1 2
bl — AJIKaHbI 50012/
Henpenenbubie
ped https://resh.edu.ru/subject/lesson/5412/main/2
2.2 YIII€BOIOPOAbI: AJIKEHBI, 6 1
12567/
AJIKaJIMEHbI, ATTKUHBI
ApoMaTHYEeCKUEYTIIEBOI0P https://resh.edu.ru/subject/lesson/4775/main/1
2.3 2
OJ1bI 50497/
[IpupoHbIe HCTOUHUKHU
prpoa https://resh.edu.ru/subject/lesson/6148/main/1
2.4 YTJIEBOJOPOAOB U UX 3 1
70465/
nepepaboTka
Hroromnopasznery 13

Pasnen 3.KuciiopoacoaepxamueopranuyecKkuecoeIMHeHUus1



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/

31 Crpret. dexon 3 https://resh.edu.ru/subject/lesson/4769/start/15
0550/
Anpaeruasl. KapOboHOBBIE https://resh.edu.ru/subject/lesson/4776/main/1
3.2 7 1
KUACIOTHL. CIIOKHBIE YPUPBI 50608/
https://resh.edu.ru/subject/lesson/6150/main/1
3.3 YrieBoasl 3 1 50691/
Uroronopazneny 13
Pa3znen 4.A30Tcoaep:kaniueoprannecKuecoeIMHeHnst
AMUHBL. AMUHOKHCIIOTEL. https://resh.edu.ru/subject/lesson/4743/start/15
4.1 3
benknu 0742/
Uroronopazneny 3
Paspnen 5.BbicokoMOJIEKY IsIPHbIECOSIMHEH U
[Tnacrmaccel. Kaydyku. https://resh.edu.ru/subject/lesson/6095/main/1
51 2
Bomokna 50826/
Hroronopaszneny 2
OBHIEE KOJIMYECTBO 34 9 9
YACOB I10 ITIPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/

11 KJIACC

KosaunuyecTBoyacoB DJIeKTPOHHbIE

(undposBbie)
o0pa3oBaTejbHbIEpeCypChI

Ne HaumenoBaHnuepasieioB u
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepaborbl  IIpakTHyeckuepadoTbl

Pa3znen 1.TeopeTuyecKHeOCHOBLIXUMUM

CrpoeHue aToMOB.
Ilepronnueckuii 3aKOH U

11 [lepuonnyeckas cucrema 3
XUMUYeCcKnX 35emMeHToB 1. 1.
MenneneeBa
12 CrpoeHueBenecTna. 4
' MHOroo6pa3s1eBenecTs
13 XHUMHUYECKUEPECAKITUH 6 1 1
Hroronopasznery 13
Pa3nea 2.Heopranu4eckassxumus
2.1 Mertanib 6 1
2.2 Hemerannsl 9 1
53 CBs13b HEOPraHUYECKUX U )
' OpPTaHMYECKUX BEIIECTB
Uroronopazneny 17
Paszpnen 3.Xumus u xKu3Hb
3.1 XuMUs U 5KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 5 3

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KosaunuyecTBoyacoB
DJIeKTPOHHBbIENU(PPOBHICOOPA30BATEILHBI
n/  Temaypoka Bce KoHTpoJsbHbIepa IIpakTHYeckuepa
epecypchl
I o 00ThbI 00ThbI
[Ipenmer oprannyeckoit https://academy-
1 XUMHH, €€ BOSHUKHOBCHHUE, 1 content.apkpro.ru/lesson/a9f3d191-5ele-4e24-
pa3BUTHE U 3HAYCHUE ac02-efb16fa49f6a
Teopus crpoeHus
OpPraHUYECKUX COCIMHEHUN https://academy-
2 . 1 content.apkpro.ru/lesson/258ddc06-ec23-473c-
A. M. byreposa, et b3d7-ed82fcaddd02
OCHOBHBIC ITOJIOKCHUA
[Ipencrasnenue o
KJIacCU(PUKALINH
OpPraHUYECKHUX BELIECTB. https://academy-
3 Howmenxknarypa 1 content.apkpro.ru/lesson/4038171e-4158-4bd1-
(cucremaTnueckas) u ae98-18dc1cfb9399
TPUBUAJIBHBIC HA3BAHUA
OpraHUYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOEHHE https://academy-
4 . ’ 1 content.apkpro.ru/lesson/258ddc06-ec23-473c-
FOMOJIOTHHCCIH bR b3d7-ed82fcaddd02
MeraH u 3TaH — https://academy-
5 IIPOCTEMNIINE TPEICTABUTENN 1 content.apkpro.ru/lesson/258ddc06-ec23-473c-
aJIKAHOB b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE https://academy-
6 . ’ 1 content.apkpro.ru/lesson/4038171e-4158-4bd1-
cpoHctEa 2e98-18dc1cfh9399



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/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/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

OTUJIEH U IPOIUIIEH —

7 MPOCTEUIIINE MPEJICTABUTETN https://lesson.edu.ru/04/10
AJIKEHOB
https://academy-
[TpakTuueckast padborta No 1. content.apkpro.ru/lesson/53cd2
8 «Tonyuyenue sTrsIeHA U 379-2a45-43b1-9f67-
H3yYE€HHUE €r0 CBOMCTBY 7Tebcdaf03cel
Anxanuensl. byraguen-1,3 u
§) -1,3.
9 yermbytamped https://lesson.edu.ru/04/10
[lonyyeHnue CUHTETUYECKOTO
Kay4yyKa U pe3uHbI
AJKHWHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
10 FOMOJIOTHHCCIHHI PAL. https://lesson.edu.ru/04/10
AnetniieH —
MPOCTEUIIUUIIPEACTABUTEIIbA
JIKHHOB
Brrunciaenus mo ypaBHEHHIO https://academy-
11 . P content.apkpro.ru/lesson/7dada027-8448-418f-
XMMITHECKOH peakiiH b416-fbaledd4abéd
Apensl: OEH30JI U TOJIYOI https://academy-
12 Tp ' yoiI. content.apkpro.ru/lesson/d86d7d00-d5b4-491d-
OKCHHHOCTE apeHOB aded-c3ddal9feef4
I'eneTnyeckas CBsI3b
13 YHICBOZIOPOLOB, https://lesson.edu.ru/04/10

IMpHUHAJIC)KAIINUX K
Pa3IMIHBIM Ki1acCaM



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

IIpupoHbIE UICTOYHUKHU
YTJIIE€BONOPOAOB: IPUPOAHBIN

14 ra3 ¥ MonyTHbIE HEQTIHbBIC https://lesson.edu.ru/04/10
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu
[IpupoHbIE UICTOYHUKHU
YIJIEBOJOPOJOB: IPUPOIHBIN
15 ra3 ¥ monyTHble HeTAHbIE https://lesson.edu.ru/04/10
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKu
16 KonTponbHas padota no
pazzeny «YTieBOJOPOAbD
[IpenenbHbIe OHOATOMHBIE https://academy-
17 CIIUPTHI: METAHOJI U 3TAHOJL. content.apkpro.ru/lesson/5439c18b-7440-4b6f-
BonopoanasicBsizb bf84-c04fad71694f
MHOroaroMHble CIUPTHI: https://acaderny-
18 content.apkpro.ru/lesson/461aa9c8-c0ef-4827-
STUJIEHTJIMKOJb U TIULEPUH 2865-01220bedc826
DEHOJI: CTPOEHUE MOJIEKYJIBI, https://academy-
19 (bu3UYeCcKre U XUMHUYECKUE content.apkpro.ru/lesson/649883b8-7c5f-4f16-
CBOMCTBA, IPUMEHEHUE 896e-10a2278b08f1
https://academy-
20 ATLIETHALL (OPMartsIerHa cor?tent.apkpro\./rullesson/8664b319-Oba3-4945-
M aUETANLACTHA. ALCTOH b076-ch7ae5858b90
OIHOOCHOBHEBIE TIPEIETHHBIE https://academy-
21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-3438-4b57-

MYypaBbUHAs U YKCYCHAas

a3ec-ba0f9fe63c0d



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

[TpakTuyeckas pabora Ne 2.

https://academy-

22 «CBoiicTBa pacTBopa content.apkpro.ru/lesson/9834d408-386d-444a-
YKCYCHOP'I KUCJIOTBI» 8de3-7efba8b98cdb
CreapuHoBas U 0JICMHOBAsI

23 KHUCJIOTHI, KaK MPEACTaBUTEIHN https://lesson.edu.ru/04/10
BBICIIIUX KapOOHOBBIX KHCIIOT
Mpb11a Kak COJIM BBICIIUX

24 KapOOHOBBIX KHUCJIOT, UX https://lesson.edu.ru/04/10
MOIOIIEE ACHCTBHE
Crnoxxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX https://acadenmy-

25 P P content.apkpro.ru/lesson/71ac43f2-a0d4-4945-
KHeot a0eb-1e59cd5f4dof
[Maponn3cioxHBIXIPUPOB
Kupsl: ruponns, https://academy-

26 IpUMEHEeHHe, OMOJIOrHYecKas content.apkpro.ru/lesson/71ac43f2-a0d4-4945-
POJIb JKHUPOB a0eb-1e59cd5f4d9f
VYTaeBosl: COCTAaB,
knaccudukanus. Baxuneitmume https://acaderny-

27 N content.apkpro.ru/lesson/709ce43a-deb6-4281-
MPEACTABUTENH: TIIOKO034, 963b-01d26212d4d0
bpykTo3a, caxaposa
Kpaxman u nemnronosa ka

28 PaxMall it HEoo3a Kar https://lesson.edu.ru/04/10
MIPUPOJTHBIE TTOTUMEPHI
KonTponbHas pabota mo

29 pasieiy https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpTraHUYECKUE COCTMHECHUS
AMWHBL: METUJIAMUH U https://academy-

30 ' content.apkpro.ru/lesson/0c608a59-4c69-4481-

AHUJINH

839e-9205f201b73e



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

AMUHOKHUCIIOTHI KaK
aM(poTepHBIC OPraHUYECKHE

https://academy-

31 COEIMHEHMS, UX 1 content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-
OMOJIOTHYECKOE 3HAUYCHHE. ace0-78eca6009628
IlenTuael
benku kak npupoHbIe https://academy-

32 BBICOKOMOJICKYJIIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-
COCIUHCHMUS ace0-78eca6009628
OCHOBHBIC IOHATHS XUMUH

33 BBICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COCJIMHEHU
OcHOBHBIC METOJIBI CHHTE3a

34 BHCOKOMOHUG KYIVPHBIX 1 https://lesson.edu.ru/04/10
coequHeHni. [lmacTMaccsl,
Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



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
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne KounuecrBouyacos
DJIeKTPOHHBbIeNU(PPOBHICOOPA30BATEILH
n/ Temaypoka Bce KoHTpoabHbIiepa IIpakTHYeckuepa
blepecypcebl
I ro 00TBbI 00THBI
XUMHUYECKUH JIIEMEHT. ATOM.
1 DJeKTpoHHas: KOH(UTypanus 1 https://lesson.edu.ru/04/10
aTOMOB
[lepnonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMH4YECKUX 3aeMeHToB /l. U.
2 a 1 https://lesson.edu.ru/04/10

MenneneeBa, nX CBS3b C
COBPEMEHHOM Teopuen
CTPOCHHUSA aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX
DJIEMEHTOB U UX COSTMHEHUH
0 TPYIIIaM U epUoam.

3 3HaueHUE MePUOTNICCKOTO 1 https://lesson.edu.ru/04/10
3aKOHA M CUCTEMBI
XUMHYECKHUX deMeHTOB JI.1.
MenieneeBa B pa3BUTHI
HayKu

Crpoenue BenecTna.
XyMU4YeCcKas CBA3b, €€ BUJIBI,
4 MEXaHHU3MBbI 00pa30BaHUS 1 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBSI3H.
Bonopoanasicsizb



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

10

BaneHTHOCTD.
DJIEKTPOOTPULIATETBLHOCTb.
CrernieHb OKHCIICHHS.
BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE O PUCTIEPCHBIX
cucremax. Mctunuble u
KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa

HCOPIraHUYCCKUX COG,Z[I/IHeHI/II‘/'I.

I'eneTnyeckas cBs3b
HCOPTaHNYCCKUX BCIICCTB,
PAa3JIMYHBIX KJIACCOB

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXpaHEHHUs MAacChl BELIECTB;
3aKOH COXPaHEHHUs 1
MIpEBpAILCHHS DHEPTUU TIPU
XUMUYECKHUX PEAKITHIX
CkopocTb peaku.
OOpaTuMbie peakIuy.
XUMHUYECKOE PABHOBECHE

[IpaxkTuueckas padora Ne 1.
«BnusHIE pa3nuYHbIX

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

(hakTOpOB HA CKOPOCTH
XUMHYECKOU peaKIim

11

DIEKTPOTUTHYECKAS
nuccounanusd. [lonstue o
BOJIOpOIHOM Toka3atese (PH)
pacTBopa.
PeakiunnoHHOrooOMeHa.
['MapoM30praHuYecKuX |
HEOPraHMYECKUXBEIICCTB

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

12

OKHUCIUTENILHO-
BOCCTAHOBUTEIIHHBIC PCAKIIHH.
[TonsiTrie 00 3IEKTPOIIH3E
pacIiaBOB U PaCTBOPOB COJICH

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

13

KonTtponpsHas pabora o
pazneny «TeopeTnueckue
OCHOBBI XUMHHN)»

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

14

Mertasibl, UX MOJOKECHHE B
Ilepronnueckoit cucreme
XUMHYECKHUX 3jiemMeHToB J[. 1.
MenpeneeBa u 0COOEHHOCTH
CTPOCHUS aTOMOB.
Oo6muedu3nuecknecBoiCcTBaM
€TaJJIOB

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

15

CraBbl METAIIIOB.
DIIEKTPOXUMUYECKUN P
HaIpsKEHUN METaJNIOB

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

16

XUMHYECKHE CBOMCTBA
BaXXHEUIIINX METAJJIOB
(HaTpuil, Kanui, KanbLUi,

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

MarHui, ajqroMUHUI) U UX
COCIMHEHUN

17

18

XUMHYECKUE CBOMCTBA XpoMma,
MeIU U UX COCIUHEHUHU

XHUMHUYecKre CBOMCTBA IIUHKA,
J)KeJie3a U UX COEeIUHEHUN

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

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

19

[IpakTuueckas padora Ne 2.
"Pemenne
AKCTIIEPUMEHTAIBHBIX 33724 110
TeMe «MeTalib»"

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

20

Hemerannel, ux nonaoxeHue B
[Iepnonnueckoii cucreme
XUMHYECKHX 31eMeHTOoB /1. H.
Menneneesa 1 0COOEHHOCTH
CTPOEHUSI AaTOMOB

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

21

®dusnyecKue CBOMCTBA
HEMETAJIIOB. AJIOTPONHS
HEMETaJJIOB (Ha puMepe
KHCII0poa, cepsl, pocdopa u
yriepoja)

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

22

XUMHYECKHE CBOWCTBA
raJIOT€HOB, CEPhI M HX
COeIMHEHUN

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

23

24

XuMHYecKre CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHECHHI
XUMHYECKHE CBOMCTBA
yriepojia, KpeMHHUS U UX
CO€IUHEHHI

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

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

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

26

O0o0061IeH e U
cucTeMaTu3aIys 3HaHuM 110
Teme «HemeTansly.
Brprunciienus o ypaBHeHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKHUE PACUETHI

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

27

[IpakTuueckas padora Ne 3.
«Pemenne
HKCIIEPUMEHTAIILHBIX 33/1a4 10
teme "HemeTamabr"»

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

28

29

30

31

KonTtponpsHas pabora o
TeMaMm «MeTajuibl» U
«Hemertaminy

Heopranunueckue n
OpPraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYeCKHe OCHOBAHUS

AmodorepHble
HEOPTraHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
I'eneTnueckas CBSI3b
HEOPTaHWYECKUX U
OpTraHWYECKUX BEIIECTB

Poinb xumuu B o0ecrieueHHN

9KOJOTHYECKOM,
SHEPreTUYECKOM U MUILIEBOMN

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
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0€30MacCHOCTH, pa3BUTUU
MeTUIIMHBI

[IpencraBnenwus 06 00OmMUX
HAayYYHBIX ITPpUHOHIIAX

32 1 https://lesson.edu.ru/04/10
MPOMBIIIJICHHOTO TTOJTy4eHUS
Ba)XKHEUIINX BEIIECTB
q

33 CTIOBEK B MUPE BELIECTB U 1 https://lesson.edu.ru/04/10
MaTepHuajoB

34 XHUMHS U 370pOBbEUEIIOBEKA 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB 34

[10 ITPO'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
Xumus, 10 xknace / T'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknmonepHoe obmectBo "U3aarensctBo "lIpocBemenue”

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA
Xumusi(6a30Bbiif ypoBeHb). Peanuzanus oOpazoBanusi: Metoauueckoe nocodue
st yuutenst / Kasepuna A. A., [Iuuyruna I'.B.; moxa pex. I'. B. ITuuyrunoii. M. :

OI'BHY «MHcTtuTyT cTpareruu pazsutusa oopasoanust PAOy», 2022 81 c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/






