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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
yuebHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel cTpareruy 00y4YeHus, BOCOIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbable monoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBepUIAIONIMM 3TAallOM peau3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XHMHS», COIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpENETEHbl B
nporpaMme MO XMMHUHU € Y4ETOM CHEHM(PUKH HAYKHM XUMHH, €€ 3HA4YCHHS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eJedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIBI U YeJIOBEKa, KOoTopoe (opMHpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsI CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
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
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeaMeTa  «XHUMHS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMUPOBAaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHudeckas XuMus» copMupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKONM TEOPUM CTPOEHHS OPraHHYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckol XWMHUHU IOJIyYarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yriom 3peHusi B mnpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBaX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XUMHUU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1ad. B 1enom cogepkanue yaeOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM U
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTHUUECKUX Mpodiem, a
TaK)xe MpoOJeM COEpexKEeHUsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUW, HUMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHWs XWMHHM Kak Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIIOYEBBIC TOHATHUS, (yHIAMEHTAIBHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOIOCHHEM TpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTCHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUsd OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHOW OpraHMU3alliy, BJIJCIONIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pEIIEHUs TTPaAaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranusi 00yJaromMxcsl K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHHEe y OOYYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJMMBIX JUIsi TIPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMACT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yYaromMUXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHYECKOTO COJEPIKAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAHWE Yy OOydYarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKON
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrEeTUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJEC W CBOEMY 37I0pPOBBIO, a TakKe MPHUOOPETEHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpPEeIMETHOU 00sacTh «EcTecTBeHHO-HAyYHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

PaGouas mporpamma mo xummu s 10-11 kmaccoB (0a30BbI ypOBEHB)

OpPUEHTUPOBaHA Ha peaju3aluio B IEHTpe 0O0pa30BaHUSl €CTECTBEHHOHAYYHOU U
TEeXHOJIOTHYeCKoW HampaBiaeHHocTel "Touka pocta", coznanHoro Ha 6aze MKOY
"Banunckas COUI" ¢ menbio pa3BUTHS Y OOy4YalOIMIMXCA €CTECTBEHHOHAYYHOM,
MaTeMaTU4ecKou, HPOPMAITMOHHON IPaMOTHOCTH, (POPMUPOBAHUSI KPUTHUUECKOTO
Y KPEaTUBHOT'O MBIILICHHS], COBEPIIIEHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOM HaIMpaBJICHHOCTH, a TakKXKe IS MPaKTUYECKOM OTpabOTKU

y4eOHOro Marepuasna rno yueoHsiM npeameram "duszuka", "Xumus", "buonorus".



COJAEP/)KAHUE OBYYEHUSA
(mpakTHYecKasi 4aCTh Y4eOHOI0 cOepKaAHUA NPeAMeTa YCHIeHA
MAaTepHAJbHO- TeXHU4ecKkoi 0a30i nenTpa «Touka pocra,
MCII0JIb3YeMOI0 ISl pean3aluy 00pa3oBaTe/IbHbIX IPOrpaMM B paMKax
NnpenogaBaHusA XUMHUH)

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpeaqMeT opraHnyeckor XUMHU: €€ BO3SHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
MOJIyYCHUH HOBBIX BEIIECTB M MaTepUalioB. Teopusi CTPOCHUS OPraHUYECKUX
coequHenuid A. M. BytiepoBa, e€ ocHOBHBIC ToJI0kKeHUs. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYEeCKUX BemlecTB. [ omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienne o Kiaccu(puKalud opraHuYeckux BerecTB. HoMeHknaTypa
OpraHWYeCKUX COCAMHEHUM (CHCTeMaThyecKkas) W TpUBHAJIbHBIC Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMu OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICJTUPOBAHNE MOJICKYJI OpPraHWYECKHX BEIIECTB, HAOIIOJCHUE U
OIMCAHKE JIEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAILICHUID OPTaHUYECKUX BEILECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeTaH W 3TaH —
MPOCTEHIIIME TPEACTABUTEIIN aJKaHOB: (U3UYECKHE M XHMHYECKHE CBOMCTBA
(peakuuM 3aMelnieHus W TOPEHHMS), HAXOXKJACHHE B TNPHUPOJE, TMOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM PAl. DTUIEH U MPONUIICH —
MPOCTEHININE TPEACTABUTEIIN AJKCHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuy  TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUApPATAIMA, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusamuu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHUCCKUI psl. AICTHIICH
— TPOCTEUIHNM MpeACTaBUTENh AJKUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU



XMMHUYECKNE CBOWMCTBA (pEakUuu TUAPUPOBAHUS, raJOreHUpPOBaHMs, THIpATaLlH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (pU3NYECKME U XMMHYECKHE CBOICTBa
(peakiuu raJjoreHMpOBaHHsSI U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYyTHBIE
HeTsaHbpie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepadoTku HeDTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHH, KaTaJuTHYeCKuil), mnuposu3. IIpogykrsl
nepepaboTky He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJb U MPOAYKTHI €r0 NepepadoTKU.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHME C oO0pa3lamMl IUIacTMAacC, KaydyKOB M PpE3UHbI, KOJJICKLIUHU
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyY€HUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHUE,
¢usznyeckne W XUMUYECKHE CBOMCTBA (pEakIMM C aKTUBHBIMHU MeETajllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHYECKHE CBOMCTBA.
ToxcuuHocTh peHona. [lpumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBa (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.



CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

CnoxxHble 2(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
CI0XHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, KjiaccUUKalUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — npocTeimmii MoHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
Henono3bl. Pu3Nueckue M XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
IpOBEJCHUE, HAOJIOJEHUE W OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBCHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaernnos (okucieHre aMMUAYHBIM PaCTBOPOM OKCHAA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKue coeAruHeHus. du3nueckue
U XMMHYECKHE CBOMCTBA aMUHOKHCJIOT (Ha mpuMmepe riauiuHa). buosnoruyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIC TOHSTHSI XUMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSST MOJIEKYJIsIpHas



macca. OCHOBHBIE METOJbl CHHTE32 BBICOKOMOJEKYJSPHBIX COEIUHEHHH —
HOJMMEPHU3aIHsl ¥ TIOJTUKOHCHCALUSI.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IPEBpalllCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yyKOB.

MeXIpeaMeTHbIE CBS3H.

Peanuzanust MeXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYECKON XMMUU B
10 knacce oCyIIEeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHN, SBISIONIMXCS CUCTEMHBIMHU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKkT, TMIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
dboTtocuHTE3, OHMOJOTHMYECKH AaKTUBHBIC BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbI€, TOILUIMBO,
pecypcehl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO IHTAHUS,
MOIOIINE CPEJCTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpemnapaThl, MaTepruabl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMUYeCKHil 3naeMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepuoanyecKoro 3akoHa u Ileproanyeckoil CUCTEMBI
xumudeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaM.
3Ha4YeHue NMePUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.



CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiii). BomopogHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. OHBI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. [HIbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonATHE O IOUCIEpCHBIX cuUcTeMax. VICTUHHBIE M KOJUJIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckas — peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuun. XuMUYeCKoe paBHOBecue. DakTOpbl, BIUAIOMIKE HA COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutnyeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadnun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, U.
MenneneeBay, M3ydeHHE MoOJeNeH KPUCTAIUIMUECKUX PELIETOK, HaONIOeHHuE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokKeHUE MEPOKCHUIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckas xummus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).



XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN ).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHH.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucremMe XMMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. OOmme gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMN.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTamuibl ¥ CIUIaBbl», 00pa3lOB HEMETAILIOB, PELIECHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuétel macchl BemiecTBa WiM O0OBbEMA ra3oB IO HM3BECTHOMY KOJIWYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJJHO
U3 BELIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponp xuMun B 0OeCrieyeHUM 3KOJOTUUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMAUYECKUX PEAKLIAM.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHOUIAX [POMBILIIEHHOTO
MTOJTYYEHHUSI BXKHEUIIINX BEILIECTB.

YenoBek B MHpE BELIECTB W MATEPUAIIOB: BAKHEUIIME CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTtepuanbl s JJEKTPOHUKHA, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK



OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK MW TIOHATUH, SBIISIONIAXCS
CHUCTEMHBIMH JIJIS1 OT/ICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MOHATHSA: HAy4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SIBIICHHE.

dusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTH, MOJICKYJIa, SHEPTCTHUECKHI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPTraHU3ME.

['eorpadusi: MUHEpAJIBI, TOPHBIC IMOPOJIbI, TOJIC3HBIC HCKOTAeMbIE, TOILIMBO,
pPECYpPCHI.

TexHomOTHSA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTYpTHs, MPOU3BOJCTBO
CTPOMUTEIIHHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
IPOMBIIIUICHHOCTh,  (papMaleBTHYECKass  MPOMBIILICHHOCTb,  IPOHU3BOJCTBO
KOCMETHYCCKHX IIpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IMPOrpaMM CPEAHEr0 OOIIEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHUCS POCCUMCKONW Tpa)kIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPBl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OINBITA TO3HABATEJIBHOM M MPAKTUYECKOM NEATEIbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHUBBI, HAMEPEHHUA, JIOTHKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU MU IPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

UMHTEpeca M MO3HABaTEIbHBIX MOTHMBOB B IMOJYYEHUU U TOCIEAYIOLIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro oOpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoIeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LIEHHOCTH TpaBWJI WHAMBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3IudyHoro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccuu W peanm3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJIbl;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELIeHMs] BOMPOCOB PALIMOHATILHOTO MPHUPOAOIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUN, NPUHOCAIIUX BpEl OKPYKAKOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbl, pEHICHUHU TT100aNbHBIX MPOOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOW, MUIIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh 00OCHOBAHHBIE 3aKIIIOYCHUS HA
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

NEATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleoBaHue, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaATeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C OCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU

BBIOMpATh OCHOBAaHUA M KPUTEpUM JJs KiIacCU(PUKAUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3lIMYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeJICTaBIICHHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpMAIlMU, HEOOXOTUMOM JJIS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

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

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMel: MPUMEHATh MEXKIpeAMEeTHbIe ((du3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaE€MOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIHHO MM COBMECTHO CO CBEPCTHUKAMH TTPH BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpEIjIaraéMblii aJIropuT™M JACHCTBUN MpuU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



npupoabl, B  (QOPMUPOBAHUU MBIIUIEHUS U  KyJbTYphl JIMYHOCTH, €€
(GyHKUIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1au
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHHE  CHCTEMOH  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XUMHUYECKHI HJIEMEHT, aToM, SJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
panukai, U30MepHs, U30MEPbI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTJIEBOAOPO/IBI,
KHUCIIOPOJ U a30TCOJEpXKAIIUe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0oH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeKallie B OCHOBE IMOHMUMAHMsI MPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BaHUU BAXKHEHIIMX OPraHMYECKHUX BELIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OINKCaHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPraHMUECKUX COSIUHEHUI;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIH30BaTh XUMHYECKYIO CHUMBOIIUKY IS
COCTaBIICHHUS] MOJIEKYJIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX PEaKIUH,
U3rOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHMYECKUX BEIIECTB JUISl WILTIOCTPAIMA HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIWBATh MPHUHAJIC)KHOCTh HM3YyYEHHBIX
OPraHUYECKUX BEMIECTB MO0 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCJIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUS TI0
cuctematudyeckoir Homenknatrype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, TPOMWICH, aleTHIICH,
ATHJICHTIIMKONb, TIUIEPHUH, (EeHON, (popManbIeru, aneTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIbI XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U KPaTHBIC),



c(OpPMHPOBAHHOCTh YMEHUSI TMPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEpUH, (EHOJ, aleTalbJIerul, MypaBbUHAs U YKCYCHasi KUCJIOTHI, TJIIOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHAsl KUCIO0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbsi (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HCXOJIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJISITUPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJI0M W JlabopaTOpHBIM OOOpYyJOBaHUEM, a TakKKe MpaBuia OOpaiieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIUU OPraHUYECKUX
BEILECTB, JCHATypalusi OEIKOB MPU HArpe€BaHWUU, I[BETHBIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOAAaTh  MpaBUjia  JKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHON CpEelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTU, HEOOXOIUMOM JJIs1 pEIICHUS MPAKTUYECKUX 3a/1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHUYECKAST IUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPABHOBECHE); TEOPHH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAXKHEUIITNX HEOPTAHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHWYECKUX BEIIECTB U UX NPEBPAILCHUMN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbl Tra3, YIJIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUIMYECKAsl, BOJAOPOJHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKON PpEMETKH KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJISApHasi,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BEILIECTB IO HX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpyrie
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
N. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UUHUPOBATH XMMHYECKUE pPEaKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUeCTBEHHbI COCTaB pAa3jUYHbIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCT, YMEHHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHHS 3JEKTPOHHOIrO OajiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C HCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs] C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
OTpENIeJICHUEe Cpelbl PAacCTBOPOB BEMIECTB € IOMOIIBI  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3TUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOW peakiuu,
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 OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3yJbTaThl XHUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILEJAX
COXPaHEHHUsI CBOETrO 3J0POBbSl M OKPYKAIOWIEH IMPUPOJHOM Cpelbl, OCO3HABATH
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 00y4aroUIMXcs ¢ OrPAaHUYEHHBIMH BO3MOYKHOCTSIMHM 37J0POBbsS: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. bpaiins ans 3anucu XUMHYECKUX

bopmyiL.



TEMATUYECKOE IIVIAHUPOBAHHUE
(c yueTom padoyeii mporpaMMbl BOCIIMTAHHUSA U NPUMEHEHUSA 000PY/10BAHMS

LHEHTPOB

oOpa3oBaHus

€CTeCTBEHHO-HAYYHOU

HanpaBJieHHOcTeillneHTpa «Touka pocra»)

10 KJTACC (14 B Henes10; Bcero 34 4)

M TEXHOJOTHYeCKOM

Moayab BocIMTATEIbHOH IPOrPaMMBbI HUcnonb3oBanue
«Ypoqﬂaﬂ 1eATEJbHOCTh) IIPI(bPOBOFO u
Koxa aHAJIOrOBOI'0
Huec o0opynoBanus
N HaumenoBanue TeMaTHKA IeHTpa
° TBO
/|~ PAIEIOB K Tem I B COOTBETCTBHH €CTECTBEHHOHA
n/n 4aco eJieBble OPUEHTHPBI YHOI U
MPOrpamMMblI P P ¢ KaJIeHIAPHbIM y
B pe3yabLTaToB TEXHOJOIrn4eCK
IVIAHOM oii
BOCIIMTAHUS .
BOCIIMTATCJIbHOU HANPaBJIEHHOCT
padoTbI eii «Touka
pocTa»
-BBIPAKAIOMIN I Jlenp 3HaHU
[Ipeamer [I03HABATEJIbHbIE A capiry mup (k
OpraHUYeCcKOn MHTEPECHI B PA3HBIX MexayHapoaHOMYy
xumuu. Teopus MPEeIMETHBIX 001aCTAX JTHIO TITYXUX)
11 CTpOCHUS 3 ¢ yu€ToM
OpPTraHUYECKUX WHIUBUTYAJIbHBIX
coenuHeHuit A. M. UHTEPECOB,
Bbytneposa CIOCOOHOCTEH,
JOCTHKEHU I
-pa3BUBAIONINI HABBIKU Bcepoccuiickuit JaTuuk
WCTIOJIb30BaHUS YPOK 0€3011aCHOCTH BBICOKOM
Pa3sIHMYHBIX CPEICTB IIKOJIBEHUKOB B CCTH  reymepaTyphl,
HuTepner.
MMO3HAHMUSI, HAKOTICHUS U3MepeHue
[Ipenenbubie . IIpenmeTHbIE
3HaHUU O MUpe TEeMITepaTypbl
2.1 YTJI€BOJOPOABI — 2 OJIMMITHAJIBI
(SI3BIKOBAsSI, YUTATEIHCKAS MIJIaBJICHUS
aJIKaHbI
KYJbTYpa, ACSITENbHOCTD BELIECTB
B MH(OPMAILIMOHHOH,
uppoBoH cpene).
-IEMOHCTPUPYIOLIUIA MexnyHapoaHbIi JaTtuuk
HenpenensHueie . .
HABBIKK HaOIIOICHUH, J€Hb BBICOKOM
YIII€BOIOPOABI:
2.2 6 HakomjaeHus (akToB, TonepanTHOCTH. TEMIIEPATYPBI,
AJIKEHBI, AJIKATUCHBI,
OCMBICJICHHUSI OTIbITa B Jlens HapoIHOTO U3MEPEHUE
AJTKUHBI
€CTECTBEHHOHAYYHOU U €IUHCTBA. TeMIIepaTypbl




TYMaHUTapHON 001acTIX TIJIaBJICHUS
MO3HAHUS, BEILIECTB
HCCIIEIOBATENIbCKOM
JIeATEITLHOCTH.
-IIOHUMAFO LI Jenn Poccuiickoit JlaTauk
3HAYCHHE U TII00ATBHBIN HayKH. BBICOKOM
XapaKTep IKOJIOTUUECKHUX TEeMIIepaTyphl.
53 ApomaTtuieckue npo0JjeM, myTel ux
' YTJIEBOJIOPOIBI peIIeHUs, 3HaUYCHUE
3KOJIOTMYECKOU
KYJIbTYphI YEJIOBEKA,
obmiecTBa
-CO3HAIOUIMNA BaKHOCTh HuTennexTyanbHbl Jaruuk
TPYIOIIO0US, O0ydeHUS € UHTEPHET— BBICOKOM
TPYIy, HAKOIUICHUS KOHKYPCBI TEeMIIEPATypHI.
HaBBIKOB TPYJIOBOM
[Tpuponnsie 14
JIEeATETLHOCTH Ha
HUCTOYHHKHU
24 MPOTSDKCHUH JKU3HU IS
YIIEBOJIOPOAOB U UX .
YCHEITHOM
nepepaboTka .
poQeCCHOHAIBHON
caMmopeai3aluy B
pocCUiiCKOM 00IIIecTBe
-TIOHMMAIOIIU T MesxnyHapoaHbII JaTuuk
3HAYCHUE U TII00ATBHBINA JIeHb UHBAJIUIOB BBICOKOM
XapaKTep IKOJIOTUUECKHUX TEeMIIepaTyphl,
npoOJeM, myTel ux U3MEpeHHEe
3.1 Crupter. enod P > Tt P
pelIeHus], 3HaYeHne TEeMITepaTypbl
AKOJIOTUYECKOU TIJIaBJICHUS
KYJBTYpBI UeJIOBEKa, BEIIIECTB
oOmrecTBa
JleHb BOMHCKOM Jatuuk
-pa3BUBAIOIIMI HABBIKH  cjappr Poconn. TEMIICPATYPhI
HCIIOJIb30BaHUS TJIATUHOBBIN
Pa3IMYHBIX CPE/ICTB — 0 ropeHuio,
natuuk pH —npn
AJbIeruIbL. MMO3HAHMUSI, HAKOTICHUS
. W3y4YEHUU
Kap6onoBrbie 3HaHUI O MHUpE
3.2 KHUCJIOT B
KUCI0ThI. CIIOKHBIE (SI3BIKOBAsSI, YUTATETHCKAS OCHOBAHMIA
3pUpHI KYJbTYpa, AESITENbHOCTD (cpena
B MH(OPMaLIMOHHOMH, pacTBopa).
dpoBoii cpeze). Hatank
AIEKTPOIPOBOJ]

HOCTHU-U3YUCHUC




MPOBOANMOCTH
pacTBOpOB
-JICMOHCTPUPYIOLINIA Henb Hatuuk pH —
HaBBLIKM HAOIIOACHHUH, KOCMOHABTHKU. IpHA U3yICHUNA
HaKOIUIEHUsS (HaKTOB, KueroT
OCHOBaHUI
OCMBICJICHHS OTIBITA B
33V 3 i (cpena
. TJICBOIBI TECTBEHHOHAYYHOU U
JIEBOJT €CTECTBEHHOHAYYHO pacTBopa).
ryMaHUTapHON
o0JacTsIx mo3HaHus,
HCCJIEIOBATEIBCKOM
JESITEIbHOCTH.
Hensb 3emnu Hatuuk pH —
-4yBCTBYIOIIUH [Ipa3gnuk Becupl u | [PpHU U3YyUCHUH
OTBETCTBEHHOCTH 32 Tpyna. Kueror
COCTOSTHUE TPUPOTHBIX ?CHOBaHHH
. cpena
€CypCOB, YMCHHI U
AMWHBI. peCypeos, yM pacTBopa).
HABBIKOB Pa3yMHOTO
4.1 AMHHOKUCIIOTHI. 3 pasy
MIPUPOIONOIB30BaAHUS,
benku
HETEPIIUMOTO
OTHONICHHS K
JICHCTBUSAM,
MPUHOCSIIAM BpEJI
9KOJIOTHUH.
-0CO3HAOIIHIA Henn [To6enpl. JaTauk
COMPUYACTHOCTH K JleHb clTaBSIHCKOMH BBICOKOU
IPOLLIOMY, HACTOAIIEMY = ITHCbMEHHOCTH H TEMIIEPATyPBhL.
aT4uK
u OynyiiemMy HapoJa KYJIbTYpBHI. A
TEMIIEPATYPhI
Poccun, Tpanuiusam .
TJIATUHOBBIH
BOMHCKOTO CITy>KE€HUS
o — TI0 TOPCHHIO,
CBOEMY TGH?CTBy, narunk pH —npi
TBHICSIYEIICTHEH UCTOPUU
51 ILmactmaccer. ) N p W3y4YECHUU
: OCCHUICKOM
Kayuykn. Bonokna P RHEAOT |
rOCy/IapCTBEHHOCTH Ha OCHOBaHUil
OCHOBE UCTOPUYECKOTO (cpena
MIPOCBEIICHHS, pacTBopa).
POCCUICKOTO HaTuuk
HAI[MOHAJILHOTO ANEKTPOIPOBOJ
HUCTOPUYECKOTO HOCTHU-U3YYCHUE
CO3HaHMu:. IIPOBOJUMOCTH
pacTBOpOB
OBIIEE KOJIMYECTBO
YACOBIIO 34

I[TPOTPAMME




11 KJIACC (14 B Hene10; Bcero 34 1)
(c yueTom padoyeii mporpaMMbl BOCIUTAHUS U MPUMEHEHUS 000PY/10BAHMS

HEHTPOB Oﬁpa3OBaHI/Iﬂ ECTeCTBeHHO-Hay‘lHOﬁ | TEXHOJIOTHYeCKOM
HanpasJeHHocTelneHTpa «Touka pocray)
HUcnoab3oBanue
Moayab BocIMTATEIbHOH MPOrPaMMBbl un¢poBoro u
«YpouHas 1esiTeJIbHOCTh)» aHAJIOTOBOT0
Kon odopyroBanus
N HaumenoBanue uyec eHTpa
[
e TeCTBEHHOHA
) Pa3gesioB H TeM TBO TemarTuka CCTECTBEHHO
wn TPOrpaMMBI waco B COOTBETCTBHH yUHOH H
P LesieBble OpHEHTUPBI TEeXHOJIOTHYECK
B ¢ KaJIeHJTapHbIM N
pe3yJbTaToB (LIAHOM OoH
HANpPaBJIEHHOCT
BOCIIUTAHMS . :
BOCIIUTATEJILHON el «Touka
padoThI pocTa»
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
-BBIPAXKAIOLIHUI Jatuuk pH —
MO3HABATEJILHBIC 1IpH U3yICHUHU
MHTEPECHI B Pa3HbIX . KHCIIOT 1
HeHb 3Hannii OCHOBaHMM
Crtpoenue BelecTna. MPEIMETHBIX 00J1aCTIX
N S ey Mup (x (cpena
1.2 Mmuoroo6pasue 4 ¢ yu€ToM
MexnyHapogHomy pacTBopa).
BEIIIECTB WHIUBUAYaIbHBIX
JTHIO TITYXUX)
HWHTEPECOB,
CIIOCOOHOCTEH,
NOCTHKEHUN
JlaTuuk
BBICOKOM
TEeMIIEPATYPHI.
-pa3BUBAIOLIUI HABBIKU Jatunk
HWCTIOTB30BAHUS M . TEMICPATYPbl
€K TyHAPOTHBIN i
PasIMYHBIX CPEICTB yHap TTaTHHOBBIN
JIeHb — I10 TOPEHMUIO,
MO3HAHUsI, HAKOTIJICHUSI
X . TonepanTHOCTH. natyuk pH —pu
HMHYECKHE 3HAHUU O MHpE
1.3 6 ( P JleHb HAPOTHOTO HU3y4CHUHU
€aKIUU SI3bIKOBAs, YNTATEIIbCKAS
p ) e IMHCTBA. KHCIIOT U §
KYJbTYpa, AeSITENIbHOCTD N OCHOBAHHMM
N Jlenp Poccuiickoi
B MH(OPMaLIMOHHOMH, HayKn (cpena
ndpoBoii cpene). ' pacTBopa).
JaTtuuk
AIEKTPOMPOBOJ]

HOCTU-U3YUCHUC
MMPOBOANMOCTH




pacTBOpOB
Hroro mo pazaeny 13
Pa3nea 2. Heopranuyeckasi xumust
JlaTank
BBICOKOM
TEeMIIEPATYpHI.
. JlaTumk
-pa3BUBAIOLINI1 HABBIKU
TEeMIIEPATypPhI
UCIIOJIb30BaHUS IATHHOBbIIA
Pa3IUuYHBIX CPEACTB — I10 TOPEHUIO,
MO3HAHUS, HAKOIUICHUS M . naruuk pH —1mipu
N €XKTyHAPOIHBIN
3HaHUHU O MHpE yHap HU3y4CHUn
2.1 Mertaibl 6 J€Hb NHBAJIU]IOB KHUCJIOT U
(s3BIKOBASI, YNTATEIIbCKAS .
OCHOBaHUI
KYJIbTypa, ACSITEIbHOCTD
yIpTypa, I 1 (cpena
B MH(OPMaLIMOHHOM, pacTBOpa).
uu(ppoBoi cpefe). JaTtuuk
ANEKTPOIPOBOJL
HOCTH-H3YUYCHHE
MIPOBOANMOCTH
pacTBOpOB
Jatuuk
BBICOKOI
TEeMIIepaTypHhl.
JlaTunk
-JIEMOHCTPUPYIOIINMA TEMIICpATypbl
HABBIKK HaOIIOIEHUH, TTaTHHOBBIN
— I10 TOPEHHIO,
HAKOIUIeHHUs (haKTOB,
naruuk pH —ipu
OCMBICTICHUS OTbITa B .
. Jlenb BoMHCKOM U3yICHHU
2.2 Hewmeranmnsl 9 €CTECTBEHHOHAYyYHO! U KHCJIOT |
. cnassl Poccnn. .
ryMaHUTapHOU OCHOBaHHI
00J1aCTAX TO3HAHUS, (cpena
HCCIIEI0BATENbCKON pactBopa).
NeSATEIbHOCTH. Haranx
ANEKTPONPOBOJL
HOCTH-U3YyYEHHE
MIPOBOJIUMOCTH
pacTBOpOB
-qyBCTBYIOIIH HeHb Har4uk pH —
CBs13b OTBETCTBEHHOCTE 34 KOCMOHABTHKH. IIPH M3yICHHH
KHUCIIOT U
HCOPraHW4YCCKHUX U COCTOSIHME MPUPOJIHBIX Henp 3emun .
2.3 2 . OCHOBaHUI
OPraHUYECKUX pecypcoB, YMEHUH U [Ipa3zgnuk BecHbl u (cpena
BEILECTB HaBBIKOB Pa3yMHOI'O Tpyna. pacTBopa).
MIPUPOIONOIB30BaHUS,




HETEPIUMOT0
OTHOIICHUS K
JIEHUCTBUSM,
MPUHOCSIIIUM BpPE]l
9KOJIOTHH.

Hroro no pazneny

Pa3gen 3. Xumus 4 ;Ku3Hb

17

3.1 XuMud ¥ KA3Hb

Hroro no pasneny

-OCO3HAOIINI
COMPUYACTHOCTbH K
MPOLLIOMY, HACTOSIIIEMY
u Oyaymemy Hapojaa
Poccuu, Tpagunusam
BOMHCKOTO CITy>KE€HUS
cBoemy OTteuecTBy,
ThICSIUETIETHEW UCTOPUU
POCCUICKON
rocyJ1lapCTBEHHOCTH Ha
OCHOBE UCTOPHUYECKOIO
MIPOCBEIICHHUS,
POCCHICKOTO
HallMOHAIBHOTO
HUCTOPUYECKOTO
CO3HaHMUSL.

Jlenn [ToGenpr.
JleHb cllaBSHCKOM
MMUCbMEHHOCTH U
KYJIbTYpBIL.

Hatuuk pH —
IPU U3YICHHUH
KHCIIOT U
OCHOBaHHI
(cpena
pacTBopa).




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
DJIeKTPOHHbIE
Ne undposbie
Tema ypoka KoimnuecTBo bp
n/n oOpa3oBaTe/ibHbIE
4acoB
pecypchl
1 [Ipeamer oprannyeckoil XuMuH, eé 1 bubmuorexa [JOK
BO3HUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE https://resh.edu.ru
Teopust CTpoeHUs OPraHUuYECKUX
P pu P N bubmuorexa [JOK
2 coenunennii A. M. byrieposa, eé 1
https://resh.edu.ru
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 OpraHn4eckux Bemiects. Homenkinarypa 1 bubmuorexa [HOK
(cucremaTuyeckas) U TpPUBHAJIbHBIE https://resh.edu.ru
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bu6nuoreka [IOK
TOMOJIOTUYECKUH PST https://resh.edu.ru
5 Mertan u 3TaH — npocTeuIre 1 bubnmnoreka HOK
MPEJICTABUTENN AITKAHOB https://resh.edu.ru
. bubnnoreka IIOK
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
https://resh.edu.ru
7 OTUieH U NPONWIEH — IpocTeiline 1 bubnmnorexka HOK
MPEJICTAaBUTENMN ATKEHOB https://resh.edu.ru
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 bubnuoreka [JOK
ATUJICHA U U3YYEHUE €r0 CBONCTBY https://resh.edu.ru
Ankanunensl. byraguen-1,3 n
9 5 yTl 31 1 bubmuoreka [JOK
Metunoyraauen-1,3. Ilonyuenue
yran i https://resh.edu.ru
CUHTETUYECKOTO KayuyyKa U pe3UHbI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
. P bubmmoteka [IOK
10 TOMOJIOTUYECKHUH psAll. ATETHUIIEH — 1
s https://resh.edu.ru
MPOCTEUIINIA PEACTAaBUTEh ATKUHOB
11 Beruncnenus no ypaBHEHHUIO XUMHYECKOU 1 bubnmnorexka HOK
peakuuu https://resh.edu.ru
12 ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTh 1 bubmuoreka [JOK
apeHoB https://resh.edu.ru
13 ['eneTnueckas cBsI3b yrieBOIOPOJIOB, 1 but6mmoreka [IOK
MpUHAIIEKAIIUX K pa3InYHBIM KJIaccaMm https://resh.edu.ru
14 [TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB: 1 but6mmoreka [IOK

MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIE

https://resh.edu.ru




rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu

[IpupoaHbIe HCTOYHHUKH YTII€BOAOPOIOB:

but6mmoreka [IOK

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTIHBIE
prpoa yr . b https://resh.edu.ru
rassl, He)Th ¥ MMPOAYKTHI €€ rnepepaboTKu
16 KonTponbHas pabora no pazaeny bubnmoreka [JOK
«YTII€BOIOPOABI» https://resh.edu.ru
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: bubmmoreka [IOK
METAHOJI U 3TaHOJI. BoiopoaHas cBs3b https://resh.edu.ru
18 MHOroaroMHble CIUPTHI: STUICHIIINKOJIb U bubmuorexa [JOK
TJIIULEPUH https://resh.edu.ru
19 @DeHOoI: CTPOCHUE MOJICKYJIbI, PU3NYECKUE bubnmoreka [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://resh.edu.ru
20 Anpaerunsl: GopManbaeTu U bubnmoreka [JOK
aneTalpaerua. AeTod https://resh.edu.ru
21 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE bubnnoreka HOK
KHUCJIOTBI: MypaBbUHAS U YKCYCHAs https://resh.edu.ru
99 [IpakTuueckas padora Ne 2. «CoiicTBa bubnuorexa [HOK
pacTBOpa YKCYCHOW KHMCIIOTBI» https://resh.edu.ru
CrteaprHOBas U OJICMHOBAsI KUCIOTHI, KaK
P bubnnoreka IIOK
23 MIPEACTABUTEH BBICIIUX KaPOOHOBBIX
https://resh.edu.ru
KHUCJIOT
24 MpbLuTa KaK COJIM BBICITUX KapOOHOBBIX bubnmnoreka HOK
KHCJIOT, UX MOIOIIIEE ACUCTBHIE https://resh.edu.ru
CnoxHble 3(hUpbI KaK MPOU3BOIHBIE
$up P bubmmorexa [JOK
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
https://resh.edu.ru
3¢upoB
26 Kupsr: runponns, NpuMEHEHHE, bubnmnorexka HOK
OunoJstornueckasi pojb KHUPOB https://resh.edu.ru
VYraeBonasl: cocTaB, Kaccudukaims.
. ¢ bu6nuoreka [IOK
27 Baxneiimume npeacTaBuTeNN: TIIOKO3a,
https://resh.edu.ru
¢bpykTo3a, caxaposa
28 Kpaxmai u nemirono3a Kak IpupoaHbie bubmuoreka [JOK
IOJINMEPHI https://resh.edu.ru
KonTponbHas padbota 1o pasuen
20 . P P pasAeay Bu6mmoreka [LIOK
«Kucnopoacoaep:xaiiyue opraHu4ecKue
POACOACPKAIL p https://resh.edu.ru
COEJIMHEHU S
bu6mmoreka [JOK
30 AMUWHBI: METHJIAMHUH W aHUJTHH 1
https://resh.edu.ru
31 AMUHOKHUCIIOTHI KaK aM(OTepHbIe bubmuoreka [JOK

OpPraHn4€CKUC COCINHCHU A, UX

https://resh.edu.ru




ouoiornyeckoe 3HaueHue. [lenruasl

32 benku xak npupoaHsie 1 bubnuoteka [JOK
BBICOKOMOJIEKYIISIPHBIE COEAUHEHUS https://resh.edu.ru
33 OCHOBHBIC TOHSTUSI XUMUHU 1 bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN https://resh.edu.ru
OCHOBHBIE METO/IbI CHHTE3a
A . bu6nuoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH. 1
https://resh.edu.ru
[Inactmaccel, KaydyKkH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

KoimuecTBo DJIEeKTPOHHbBIE
4acoB ungposbie
Ne ni/m Tema ypoka bp
oOpa3oBaTe/ibHbIE
Bcero
pecypchl
1 XUMUYECKUHN AJIEMEHT. ATOM. 1 bubmnorexa [JOK
DneKkTpoHHas KOH(PHUTyparus aTOMOB https://resh.edu.ru
Ilepnonnueckuit 3akoH u Ilepuonnueckas
9 cHUcTeMa XMMUYeCKux amemMeHToB [1. U. 1 bubmuorexa [JOK
MenpeneeBa, X CBSI3b C COBPEMEHHOU https://resh.edu.ru
TEOpHUEIl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI
3 10 TpyHIam U rnepuojam. 3HaueHue 1 bubnmnorexka HOK
MEPUOINYECKOT0 3aKOHA U CUCTEMBI https://resh.edu.ru
xuMmuueckux aneMeHToB .M. Menaeneesa
B Pa3BUTUU HAyKH
CrpoeHue BeniecTBa. XUMUYECKast CBSI3b
N P ’ bu6mmoreka [IOK
4 e€ BUJIBI; MEXaHU3MBI 00pa30BaHUS 1
. https://resh.edu.ru
KOBAJICHTHOM CBsi3u. BogopoaHas cBsi3b
BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
5 Crenenb okucieHus. BemecTpa 1 bubmmoteka [IOK
MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO https://resh.edu.ru
CTpOEHUS
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
p bu6nuoreka [IOK
6 HctruHHBIE U KOJUTOUIHBIE PACTBOPHI. 1
https://resh.edu.ru
MaccoBast 107151 BELIeCTBa B pacTBOpE
Knaccudukanus u HoMeHKIaTypa
7 HEOPraHUYECKUX COCAUHECHUM. 1 bubmuoreka LJOK
I'eneTnyeckas CBSI3b HEOPraHUUECKUX https://resh.edu.ru
BEIIIECTB, Pa3TUYHBIX KJIACCOB
Krnaccudukanus XuMHUECKUX peakiui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
P p bubmuorexa [JOK
8 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH 1
https://resh.edu.ru
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IPU
XUMUYECKHUX PEaKIIUSIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKIuu. 1 bubnuotexa [JOK
XHUMHYECKOE paBHOBECUE https://resh.edu.ru
[TpakTrueckas padota Ne 1. «BnustHue
but6mmoreka [IOK
10 pa3IUUHBIX (PAKTOPOB HAa CKOPOCTH 1

XUMHYECKON PEaKIuu»

https://resh.edu.ru




DIIEKTPONUTHICCKAS AUCCOIUALIUSL.
[Toustue o BogopoHOM mokasaresne (pH)

bu6nuoreka [IOK
11 pactBopa. Peakunu nonHoro oomMeHa.
https://resh.edu.ru
[M'uaponu3 opraHUYECKUx 1
HEOPraHUYECKHUX BEIECTB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
bu6nuoreka [IOK
12 peakmuu. [lonsTre 00 srexTponuse
. https://resh.edu.ru
pacIuiaBoB U pacTBOPOB COJIEH
13 KonTponbHas pabora no pazaeny bubmuorexa [JOK
«TeopeTnueckrue OCHOBBI XUMHUU» https://resh.edu.ru
Mertasuibl, UX IMOJ0KCHHUE B
[Tepuoanueckoil cuCTeMe XUMHUYECKHUX
P bubmuorexa [JOK
14 snementoB JI. 1. Menpeneena u
https://resh.edu.ru
0COOEHHOCTH CTpoeHHus aroMoB. O01He
(u3HUecKre CBOMCTBA METAINIOB
15 CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUMA bubnmnoreka HOK
pAI HAPSKEHUN METaJIOB https://resh.edu.ru
XUMHYECKHE CBONCTBA BAXKHEHIITHUX
. . . bu6mmoreka [IOK
16 METaJUIOB (HATPUH, KaJaui, KaJbIlUuH,
5 g . https://resh.edu.ru
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN
17 XUMHYecKre CBOMCTBA XpoMa, MEAHN U UX bubmuoreka [JOK
COCTMHCHHI https://resh.edu.ru
18 XuUMHYECKHE CBOMCTBA IMHKA, Kejle3a U bu6nuoreka [IOK
HUX COEIMHEHUI https://resh.edu.ru
[TpakTuueckas padota Ne 2. "Pemienue
P P bu6mmoteka [IOK
19 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
| https://resh.edu.ru
«Metanbi»
Hewmeranibl, ux mojoxxeHue B
20 [Tepuonuueckoit cucteMe XMMUYECKUX bu6mmoteka [IOK
anemenToB 1. . Menaeneesa u https://resh.edu.ru
O0COOCHHOCTH CTPOCHHUS aTOMOB
®u3NYECKNE CBOMCTBA HEMETAIIIIOB.
bu6nuoreka [IOK
21 AnnoTponusi HEMETAIIOB (Ha IpUMEpe
https://resh.edu.ru
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)
99 XUMHYECKHE CBOMCTBA TraJIOT€HOB, CEPhI U bubnmoreka [JOK
HUX COSIMHEHUM https://resh.edu.ru
93 XUMHYECKHE CBOMCTBA a30Ta, hocdopa u bubnuotexa [JOK
HUX COSIMHEHUM https://resh.edu.ru
24 XHUMUYECKUE CBOMCTBA yTIIEpoaa, KPEMHUS bubnuotexa [JOK
U UX COCOUHEHUN https://resh.edu.ru
25 [IpumeHeHne BaXHENIINX HEMETAIIOB U bubmmoreka [JOK




HUX COeIUHEHUN

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110

https://resh.edu.ru

26 teme «Hemeranner». Beraucienus mno 1 bu6nmoreka [IOK
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U https://resh.edu.ru
TEPMOXUMHUYECKHUE PACYETBI
[IpakTrueckas padora Ne 3. «Pemenue

P P bu6nmoreka [IOK
27 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1
" " https://resh.edu.ru
Hemerannsr"y»
KoHntponbHas paboTa 1mo temam
P P bu6nuoreka [IOK
28 «Mertamisl» U «HemeTaibny/ 1
. https://resh.edu.ru
Bcepoccuiickas npoBepouHas pabota
Heoprannueckue n opranndeckme
P P bubnnoreka IIOK
29 KuciIoThl. Heopranndeckue u 1
https://resh.edu.ru
OpraHUYECKUE OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE 1

30 OpraHvyvecKue coennuHenus. [ 'enernueckas 1 bubnnoreka HOK
CBSI3b HEOPraHMYECKUX U OPTAaHUYECKHUX https://resh.edu.ru
BEIIIECTB
Poab xumun B obecrieueHun

31 9KOJIOTUYECKOM, SIHEPreTUUeCKON 1 1 bubnmnoreka [HOK
MUIIEBON OE30MaCHOCTH, Pa3BUTHH https://resh.edu.ru
MEIULIHHBI
[IpencraBnerus 06 0OMKX HAYYHBIX

P i bubmuorexa [JOK

32 IIPUHLIMIIAX POMBILIUIEHHOT'O ITOTY4YECHHUS 1

N https://resh.edu.ru
BOKHEHIIINX BEIIECTB
bubmmoteka [IOK
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1
https://resh.edu.ru
bubmmoreka [IOK
34 XUMHS ¥ 310pOBbE YEIOBEKA 1 1
https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME
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