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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XHMMHM Ha YypOBHE CpelHero ooOmiero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DegepaibHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM cranmapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHUH «CTpaTerun pa3BUTUsA BocmHTaHus B Poccuiickoit
Oepnepanuu Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCOUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumus» 111 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3ybTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOe BBIITYCKHUKAMH
o011eo0pa3oBaTeabHON  OpraHU3aluy, SBISIETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBepUIAIONIMM 3TallOM peau3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHus. OJTH ILEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U 00ILEH KYJIbTYphI
Yell0OBeKa, a TakKKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss Xxumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMHU y4€OHOTO
npeaMera «XUMHUSD», COJEpKaHUE M TOCTPOCHHE KOTOPOro OIpPEAENICHbl B
nporpaMMe IO XUMHHM C Y4€TOM CHeUU(PUKH HAyKU XUMHUHM, €€ 3HayeHHs B
NO3HAaHUM TIPUPOABI U B MaTepUaIbHOW KU3HU OOIIECTBA, a TaKXe C Y4ETOM
oOmmMX 1ejaed W MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oomiero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYI0 pOjb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaNbHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJaJa B (OPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKAIOIIEM MHUpE KaK O €JUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (pOpMUPYETCS] B XMMHUU Ha OCHOBE NMOHMUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHHS B3aMMOCBSA3U MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTajia
HEOTHEMJIEMOMN YaCThIO MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTWW HalpaBlicHA HAa pELICHUE
rJI00AbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOMmMMH LEASIMH U TPHUHIUIAMU CPEIHEr0 OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOIATOTOBKY
oOydaromuxcs, HEO0OXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeEOpraHuyeckas XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOM XUMUHU (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OopraHu4eckol xumuu. POpMHUpPOBAHME AAHHOW CHCTEMBl 3HAHWW NPU U3YYECHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOTooOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «OpraHumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 ydyeOHOro marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpraHMYEeCKOM XHMHHM BEIIECTBa
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOIMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckod XUMHUHU MOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYAILHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHUs B mOpeamere «XuMHUs» 0a30BOro YpOBHS
paccMaTpUBAETCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro o0pa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas ¥ HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTUYECKUX TMO3ULUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
o0o6m1aromie 10 OOBIACHSIONICH U MPOTHO3UPYIOLIEH.

Envnast cucrema 3HaHMN O Ba)KHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUMSIX, UX CYIIHOCTH H



3aKOHOMEpPHOCTSIX MpOTeKaHus jonoyiHAercs B Kypcax 10 um 11 xmaccoB
IIEMEHTaMHU COJEPKAHMS, HMEIOIIMMHU KYJbTYPOJOTHMYECKH W NPUKIAAHOU
XapakTep. OTHW 3HAHUS CIOCOOCTBYIOT IOHUMAHHUI B3aUMOCBSI3U XHMHU C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESTEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYCCKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYHUMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMAILUIO U
OPUMEHATh €€ JUIsl MOMNOJHEHWs] 3HAHWM, PpEUICHUs WHTEIUIEKTyaJlbHbIX |
IKCIIEPUMEHTATBHBIX UCCIIEIOBATENbCKUX 3a7a4. B 1enomM coaepkanue yueOHOTOo
npeaMera  «XUMHsS» ~ JAHHOTO  YPOBHSL  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAHMS
¢unocopckux uael, TaKuX Kak: MaTepUaJbHOE E€AMHCTBO HEOPraHMYECKOIo U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTABOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHBOPEYMII MEXKIYy HOBBIMM (aKTaMU M TEOPETUUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpoliieM, a
Takke MpodJieM cOepeKeHUsl SIHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTHUIA ¥ MaT€pUAJIOB.

B nmimaHe pemieHus 3aad  BOCIUTAHUS, PA3BUTHS W COLMAIU3ALMU
oOy4JaronmMxcss OPHUHATHIE NPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJECpKaHUs M TIOCTPOEHUs MpeAMEeTa NpPelyCMAaTpUBAlOT  (POPMHUPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30BO€ 3HAUYCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHalu3a u
00paboTku nH(pOpMALMK, HEOOXOIUMBIX 71l IPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUM.

B mnpaktuke mnpenonaBaHus XMMHUM KaKk Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeHero ol1iero oopa3oBaHusi, IPHU OMPEICICHUN
COJIEPKATEeJIbHOM XapaKTEPUCTUKH LIeJIed HU3Y4YeHHs MpeaMeTa HanpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (OPMUPOBAHUE OCHOB
XMMHUYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKH 3PEHUs] TAaKOM MOJIXOJ K ONpPENENCHUIO Lelied H3ydeHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisIIOTCSA:

e (opMHuUpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEUIIIEH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBble MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU AOCTYIHBIX



0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opmMupoBaHue U pa3BUTHE MPEJICTABICHUNA O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKHUX peaKIuil, HEOOXOAMMBIX [JIsi TMPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHMYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHus C BEIIECTBAMH.

Hapsiny ¢ aTum, conepikaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3Y4YeHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPHUOPUTETAMU B CHUCTEME CpeHero oodiiero oopasoBanus. CeroaHs B
NpernojlaBaHui  XUMHM B OoJibllIed  CTENEeHH OTHAETCS  MPEeANOoYTEHHUE
MPaKTUYECKONH KOMIIOHEHTE COJAep>KaHusg OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHu3allvd, BIAACIOLIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHMSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN U NMPUMEHEHHS UX B pealbHOM KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM NOpu H3YYEHMH TMpeaAMeTa «XUMHS» JOMHUHHUpPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE LENH U 33291, KaK:

ajanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBS3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHHUEM;

dopmupoBanne y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIINI), UMEIOUINX YHUBEPCAJbHOE 3HAUY€HUE Ui pa3IUYHbIX BHJIOB
NeATEeTLHOCTH: PEIIeHHs Mpo0JieM, MorcKa, aHaianu3a U 00paboTku HMHGOPMAIINH,
HEOOXOJUMBIX I TPUOOPETEHHs OIbITa AEATEeIbHOCTH, KOTOpas 3aHMMaeT
BXHO€ MECTO B T[O3HAHWW XHMHH, a TaKXe /s OLEHKH C TMO3UIUH
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YyUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETAaTh HOBbIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA M aHalln3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y 00YUAONINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS], HAOII0IaTEIEHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IJIAHUPOBAHUU M TIPOBEIACHUH XUMHUYECKOTO
IKCIEPUMEHTA;



BOCIHUTaHHE Yy OOydarommxcsi YOeKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUU, €€ BAXKHOM POJM B PEHICHUH TJI00ANbHBIX MpoOieM
PaIMOHAIBFHOTO MPUPOIOINOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3/I0POBBIO, a TakKe NPUOOPETCHUS OIbBITA
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWW Ui TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydeOHOM miaHe cpenHero ooOmiero oOpa3oBaHUsA Y4YeOHBIM IpeaMET
«XuMHus», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBIISETCS 00S3aTEIBHBIM Y4eOHBIM
IPEIMETOM.

OO111e€ YnCI0 YacoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 dacos: B 10 xracce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTPOCHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, HW30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1acCU(pUKALMKU OpraHnyeckux BeuiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHWYeCKHX BEIIECTB W MarepuajlaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM psAA. MertaH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHUHTETHUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIINKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALIAH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3NYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIICHU:
O3HAKOMJIEHME C oOpaslamMu IlacTMacc, Kay4yKOB U PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON ¥ 3TAaHOJ CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  INIHLEPUH:  CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICILIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHple 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornyueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCHUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IMPHUPOJAE, MPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KauyeCTBEHHAs peakLus ¢ HOJIOM).

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KauE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJECHCTBHE TIJIMILIEPUHA C
runpokcuiom Meau(1l)), anpaeruoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHblE OpraHMYecKue coequHeHus. dusznueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IiMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METObl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
HaOJIIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MTOPOBI, NOJE3HbIE UCKOMAEMbIE, TOILJIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKHil 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YpOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOr0 3akoHAa U [leproanyuecKkoil CHCTEMBI
xuMHaueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MePUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). Bomopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccubukamuss XMMHYECKHX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAaHECHUA W MPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHAKOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIe U cliadbie IeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa Xxumuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCHIA
BOJIOpPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUM HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaAKIUm».

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUSI «MACCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux 3yeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJoreHoB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOICPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTtayuioB. O0mue guiznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJLUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHHe METaIOB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTATIBHBIX 3aj7ad, HAOIOJEHWE W OIHMCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuSA ¥ KM3Hb

Ponp xuMuu B 00€CrEUEHUM SKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHWH oOmed u
HEOpPraHU4ecKorM XuMHUM B 11 Kitacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHHTE3, KilacCUUKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3WYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC MOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIE, TOTLIMBO,
peCypCHhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpPHUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOUIMXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUSA MpeAMeTa «XHUMHSI» JTOCTUTAIOTCA B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3aliy NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM UYHUCIE B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIUNYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEICHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJI 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCEACTBUNA M HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JPYrUX BHUAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEIBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpele, YMEHHsI IPOrHO3UPOBATh HEOJIArONMPUATHBIE IKOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIBHOUN
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CcHeu(UKU XUMUU KaK HayKd, OCO3HaHMUs €€ poJju B
bopMHUpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHusT 00 OKPYXKArOIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHNHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUYECKOM, MUILEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJla W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
IIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00IIero 00pa30BaHUs BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUE,
IpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreunBaroIme (dbopmupoBaHue (GyHKIHOHATIBHOM
I'PaMOTHOCTH M COLMATIBbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBUS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JeCTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyalIM3UpOBaTh  MOpPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesATh LENH JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCyXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbI€ B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIbHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMPpU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh TOCTABJICHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0OJaTh 3a XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHUIO pa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX WHGoOpMaru (Hay4dHO-
NOMmyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAILMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3JIMYHBIE METOIbI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  MpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaseHue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHPOBATh CBOM  TMPEIJIOKECHUSA
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO mpoekTa U (OPMYIUPOBATH BBHIBOIBI
Mo pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHUBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Onpenesnsas e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHU YYEOHBIX U HCCIEJA0BATENLCKUX 3ajad, BbIOMpaTh Hambolee
b (dEeKTUBHBIN C€MOCO0 MX perieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHUSI»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHA O XHMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHus] MPaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUEe COCAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN ACSATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XAapaKTEpPHbIE MPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUHN YCTAHABIIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTABY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA II0
cuctematudyeckoil HomeHknatrype (IUPAC), a Takkxe OpUBOAUTH TPUBHAIBHbBIE
HA3BaHUS OTAEIBHBIX OpPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTalibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OJMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIMWIEH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepabOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB NEpPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXe IpaBUiia OOpalIeHUs] C
BEI[ECTBAMHU B COOTBETCTBUHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIaOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUCHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEIIECTB, JICHATypalusi OCIKOB MpPU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHUEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3alucCh YpaBHEHUHW COOTBETCTBYIOIIHMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHhOpMAIUIO, TOJYyYaeMyl) U3 Pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmauu, MaTEepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoOBI
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX M CJIA0OBHIAIIMX OOYYaIONMIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIC pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMacCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAILIbI, OKCUIbl, OCHOBaHMUS,
KHUCJIOTBI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOINLYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcnoiib3ys HOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUU
0 nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIMH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMHA pPa3IMYHBIX
THUIIOB, TIOJIHBIE M COKpAILIEHHBIE YPABHEHMSI PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMHPOBAHHOCTh YMEHHMM  PaCKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE TMPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HCIIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM U J1TabOpaTOpHBIM OOOPYJIOBAaHMEM, a TaKXKe IMpaBHiia OOpalleHUs ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIUH,
peaklMd MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CyinbQaT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad I0
temam «Metauby U «HeMmeTtayibl») B COOTBETCTBUM C MpaBWIaAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHUI COOTBETCTBYIOIIUX PEAKIUil M (POPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



COPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  MpaBWiIa  AKOJOTHYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXpPAHEHHsI CBOETO 3/I0POBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHAAIIMX OOYYaIONIUXCS: YMEHHE HCIIOIh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIE (HUGPOBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
. Bnbnnoteka LIOK
[Ipeamer oprannueckoit xumuu. Teopust
N https://lesson.academy-
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 0,5
content.myschool.edu.ru/04/10
M. bytieposa
Hroro no pazueny 3
Pa3nes 2. Yriesogopoasbl
Bubnumoteka LLOK
2.1 [IpenenbHbIe YTIeBOAOPOABI — aJIKAHbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
u Bubnumoteka LLOK
eIpeaeIbHbIC YTIIEBOJLOPOIbL: AIKEHBI,
2.2 pel * AOPOR 6 1 https://lesson.academy-
AJKaJUEHbI, aJIKUHbI
A content.myschool.edu.ru/04/10
Bubnnoteka LIOK
2.3 ApomaTndeckue yriaeBogopoabl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
n Bubnumoteka LLOK
UPOJHBIE UCTOYHUKH YIJIEBOLOPOIOB
2.4 PHpoa 5 r AOPOA 3 1 https://lesson.academy-
U UX IepepadoTKa
pep content.myschool.edu.ru/04/10
Wroro no pazneny 13

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust




Bubanoteka LLOK

3.1 Cruprel. denon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Bubnnoteka LIOK
Anpaerunpl. KapOOHOBBIE KHCIIOTHI.
3.2 C o 7 https://lesson.academy-
JIO’KHBIE d(UPEI
p content.myschool.edu.ru/04/10
Bubanoteka LLOK
3.3 VrneBoasl 3 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 13
Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJuHEeHH
Bubnumoteka LLOK
4.1 AmuHBl. AMUHOKHCIIOTEL. benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 3
Pa3zgea S. BoicokomoJieKyJ/IsIpHbIe COeIMHEHU S
Bubnnoteka LIOK
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 35

[NPOT'PAMME




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie
Ne n/m Konrpoubnbie IIpakruyeckue p )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH Bubnunoteka LLOK
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3 https://lesson.edu.ru/04/11
anemeHToB 1. I. Meneneena
Bubnunoteka LIOK
Crtpoenue BeniectBa. MHOrooopasue 4
1.2 4 https://lesson.edu.ru/04/11
BEILIECTB
Bubnunoteka LOK
1.3 XUMHUYECKUE PEAKIUN 6 1 1 https://lesson.edu.ru/04/11
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
Bubnunoteka LOK
2.1 Merannbl 6 1 https://lesson.edu.ru/04/11
Bubnnoteka LLOK
2.2 Hewmeramibl 9 1 1 https://lesson.edu.ru/04/11
CBs13b HEOPraHUYECKUX U OPTAHMYECKUX bubnnorexa LIOK
2.3 P P 2 https://lesson.edu.ru/04/11

BCIICCTB




Hroro no pazgeny 17
Pasznen 3. Xumus 1 :KU3HL
Bubnanoteka LLOK
3.1 XUMUS U )KU3HD 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB JlaTa
Ne DJIeKTpPOHHbIe HH(ppoBbIE
Tema ypoka Konrpoabnbie IIpakTnueckne  HU3yueHUsi
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI (no
Heaensam)
. Bubnmoteka LLOK
IIpenmer oprannyeckoi
. https://lesson.edu.ru/lesson/a9f3d191-
XUMUHU, €€
1 1 S5ele-4e24-ac02-
BO3HUKHOBEHHUE, Pa3BUTHE
P efb16fa49f6a?backUrl=%2F04%2F10
Y 3HAYEHUE
Teopus crpoeHus
OpraHMYECKUX Bnbanoteka LIOK
coeqrueHuil A. M. | 05 5 https://lesson.edu.ru/lesson/c935a58cab0e-
ByTiepoBa, €€ OCHOBHEIE ' Ac59-
nosiokeHus. CraproBas 9dcf20517ae4b52e?backUrl=%2F04%2F10
JTIMarHOCTHKA
IIpencrasnenue o
KJIacCU(pUKaLUN Bnbanoteka LIOK
OPTraHUYECKHX BEIIECTB. https://lesson.edu.ru/lesson/726ee099-
Homenkmarypa 1 3 e1a9-410f-
(cucremaruydeckas) u b8beb4cb589aeadl?backUrl=%2F04%2F10
TPUBUAJIbHBIE HA3BaHUS
OpraHUYECKUX BEIECTB
AJKaHBI: COCTaB U Bubnnoteka LIOK
CTpOCHUE, 1 4 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUU Pl ec23-473c-b3d7-




Meran u 3Tag —

ed82fcaddd02?backUrl=%2F04%2F10

Bubanoteka LLOK
https://lesson.edu.ru/lesson/4da31505 -

5 MPOCTEHIIINE 5
p 652d -4916 -9e7c -
€/ICTaBUTEIIH aJIKaHO
MPCACTABHTEI ATKAHOB 56e88b39bb24?backUrl=%2F04%2F10
Bubnnoteka LLOK https://lesson .edu .ru
AJIKEeHBI: COCTaB "
6 . 6 /lesson/4038171 e - 4158 - 4bd 1 -ae98 -
CTpOEHHE, CBOICTBA
p ’ 18dc 1cfb93997?backUrl=%2 F04%2 F10
OTHUIIEH U IIPOIWIEH bubanorexa LIOK
. p https://lesson.edu.ru/lesson/05ab5925 -
7 MpOCTEUIINE 7
ba8e -499e¢ -840b -
MPEACTABHTCI ATKCHOB 70b5e8db71ae?backUrl=%2F04%2F10
Bubnnoteka LLOK
[IpakTuueckast pabora Ne
g o g https://lesson.edu.ru/lesson/53cd2379 -
. «I[Tonyuenune >TuiieHa u
i i 2245 -43b1 -9f67 -
HBYHCHHE €ro CBOUCTBY 7ebcdafo3ce0?backUrl=%2F04%2F10
Ankanuensl. byraguen-
A yraa Bubnumoteka LLOK
1,3 u metunOyraauen-1,3.
9 I 9 https://lesson.edu.ru/lesson/6df23393 -
OJIyUEHHE
i 6f08 -4b9f-ae0l1 -
CHHTCTHIHECKOTO KayHyka a983b95b854a?backUrl=%2F04%2F10
U PE3UHBI
AJIKMHBI: COCTaB 1
O0COOCHHOCTH CTPOCHUS, Bubnunoteka LLOK
10 TOMOJIOTUYECKUH PSI. 10 https://lesson.edu.ru/lesson/05¢c9a929 -
Anerunen — 6741 -4d7c -84b5 -
IIPOCTEUIIINN 009292468356?backUr|=%2F04%2F10
MIPEICTaBUTENh ATKHHOB
1 Brrunciaenus mo 1 NHdoypok https://infourok.ru/prezentaciya

YPAaBHEHUIO XUMUYECKOU

-po -himii - na -temureshenie -zadach -po -




peakIuu

ApeHbl: OEH30J1 ¥ TOITYOJL.

organicheskoy -himii - 1253110.html

Bubnnoteka LIOK
https://lesson.edu.ru/lesson/d86d7d00 -

12 TOKCUYHOCTH ApEHOB 12 d5b4 -491d -aded -
c3ddal9feefd?backUrl=%2F04%2F10
I'eneTnueckas CBsA3b AKnacc https://www.yaklass.ru/p/himija/10
13 YIJIEBOJIOPOIOB, 13 - klass/uglevodorody -6579439/predelnye -
[pUHAIe)KAUX K nepredelnye - i - aromaticheskie -
pa3JIMYHBIM KJ1accaM uglevodorody -6892051
[IpupoHbIE HCTOYHHUKHU
YIJI€BOJOPOIOB: Bnbanoteka LLOK
14 MIPUPOAHBIN a3 u 14 https://lesson.edu.ru/lesson/99557a5e -
NOITYTHBIE HETSHBIE 2221 -43e0-97b8 -
rassl, HeTh ¥ MPOIAYKTHI 983de535c44d?backUrl=%2F04%2F10
e€ nepepaboTKH
[IpupoHbIE HCTOUHHUKHU
YIJIEBOAOPOJIOB:
15 IIPUPOJHBIN ra3 u 15 PaLL
MOMYTHBIC HEPTIHBIC https://resh.edu.ru/subject/lesson/6148/
ra3bl, He()Th U MPOAYKTHI
e€ nmepepaboTKH
IIpomesxyTouHas
16 KOHTpOJIbHAS paboTa 1mo 16
paszaeiy
«YTIIeBOIOPOABD)
IIpenenbHbIe
Bubnnoteka LIOK https://lesson .edu .ru
17 O/IHOATOMHBIC CITPTLL: 17 /lesson/5439 c18 b - 7440 - 4 b 6 f-bf84 -

METaHOJI U 3TAHOI.
Bonopoanas cBs3b

c04fad71694 f?backUrl=%2 F04%2 F10




MHOroaroMHbIE CIIUPTHI:

Bubanoteka LLOK
https://lesson.edu.ru/lesson/461aa9c8 -

18 STHJICHTIUKOJIb U 18
c0ef-4827 -a8e5 -
IHHCpUH d12a0bedc826?backUrl=%2F04%2F10
®DeHOoI: CTpOoeHUE
. o ecKite Bubnnoteka LLOK https://lesson .edu .ru
MOJIEKYIIBI, (PU3UUECKHE U
19 Y . 19 /lesson/649883 b 8 -7 ¢ 5 f4 f16 -896 e - 10
XHUMHUYECKHE CBOIICTBA
’ a2278 b08 f1?backUrl=%2 F04%2 F10
MIPUMEHEHUE
J— Bubnmoteka LLOK
20 o AICTIIDL: 20 https://lesson.edu.ru/lesson/8664b319 -
OpMaJIbJIic
pMAIBA FHHZ Oba3 -4945 -b076 -
areTalpaeTruI. AeTo
HETAIRACTHAL ALCTOR cb7ae5858b90?backUrl=%2F04%2F10
OIHOOCHOBHBIE Bubnnoreka LIOK
71 npeiesbHbIe KapOOHOBBIE 1 https://lesson.edu.ru/lesson/b4feaa04-
KHUCJIOTBI: MypaBbUHASA U 3438-4b57-a3ec-
YKCyCHast ba0f9fe63c0d?backUrl=%2F04%2F10
Bubnunoteka LLOK
[TpakTuueckast pabota No
” > «CBoi 2y https://lesson.edu.ru/lesson/9834d408 -
. «CBolicTBa pacTBOpa
o P P 386d -4443a -8de3 -
YKCYCHOM KHCIIOTRD 7efba8b98cdb?backUrl=%2F04%2F10
CreapuHoBas Bnbanoteka LIOK
7 OJICMHOBAs KUCIIOTHI, KaK 23 https://lesson.edu.ru/lesson/71ac43f2 -
[IPEICTAaBUTENN BBICIINX a0d4 -4945 -aleb -
KapOOHOBBIX KHUCIIOT 1e59cd5f4d9f?backUrl=%2F04%2F10
MpEbL1a Kak COJIU BBICIINX P3LLI
24 KapOOHOBBIX KHCIIOT, UX 24
p N ’ https://resh.edu.ru/subject/lesson/5952/
MoOIOIIee IEHCTBHE
75 CrnosxxHble 3(DUpBI KaK ”5 AKnacc https://www.yaklass.ru/p/himija/10

IMPOU3BOAHBIC

- klass/slozhnye -efiry - i -zhiry -




KapOOHOBBIX KHCJIOT.
I'maponns cnoxHbIX
3¢upoB

Kupsr: tunponus,
MIpUMEHEHHUE,

6850158/stroenie - i -svoistva - slozhnykh -
efirov -6813179

PaLWW

26 26
Ouosiornueckas poib https://resh.edu.ru/subject/lesson/5952/
KUPOB
Vri1eBoabl: COCTaB,
Bubnnoteka LIOK
KJaccuukarms.
. https://lesson.edu.ru/lesson/709ce43a -
27 Baxneiimnme 27
) deb6 -428 1 -963b -
TPpCACTABUTEIH. TIHOKO34, 01d2e212d4d0?backUrl=%2F04%2F10
bpykro3a, caxaposa
Kpaxmain u nemmonosa bubnvoreka LIOK
73 P H )8 https://lesson.edu.ru/lesson/690fbb76 -
KaK IIPUPOIHEIE
PHPOA fo4a -477 -bbbe -
HOJTUMEPBL 3d3ae748f716?backUrl=%2F04%2F10
KonTponbHnas pabora no
pazneny
«Kucnopoaconepxamue
29 OpPraHUYeCKUe 29
COEIMHEHU»/
Bceepocculickas
poBepoyHas paborta
OO01mas xapakTepucTHKa
a30TCOAEPIKALLINX Bubnnoteka LLOK
30 OPraHU4YeCKUX 30 https://lesson.edu.ru/lesson/0c608a59 -

COeTUHEHUH /
Bcepoccuiickas
nmpoBepovHas paboTa

4c69 -4481 -839e -
9205f201b73e?backUrl=%2F04%2F10




AMMHBI: METHJIAMHUH U

Bubanoteka LLOK
https://lesson.edu.ru/lesson/c2f2f3d7 -

31 1 31
AHUJINH 43d1 -4873 -ace0 -
78eca6009628?backUrl=%2F04%2F10
AMWHOKHCIOTHI KaK
amdoTepHbIe
OpraHUYeCcKHue
COCJIMHEHMSI, UX
32 OMOJIOTHYECKOE 3HAUCHHE. 1 32 PIL .
https://resh.edu.ru/subject/lesson/4743/
IlenTupel. benku kak
MPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHUS
AKnacc
OCHOBHBIE TTOHATHS https://www.yaklass.ru/p/himija/10-
33 XUMUH | 33 klass/vysokomolekuliarnye-
BBICOKOMOJIEK YIIIPHBIX soedineniiavms6880782/osnovnye-
COeTMHEHNN poniatiia-vmsreaktcii-polimerizatcii-
ipolikondensatcii-6880783
OCHOBHBIE METO/IbI
CHUHTE3a
34 BLICOKOMOHnyHHpHBIX 1 34 https://resh.edu.ru/subject/lesson/6095/
COCIMHEHHU.
[InacTmaccel, KaydykH,
BOJIOKHA
OBIIEE KOJIMYECTBO 34 3.5

YACOB I10 ITPOTPAMME




11 KJIACC

KoaunuyecTBO 4acos JlaTa
Ne DJIeKTpoHHbIe Hu(pOBbIE
Tema ypoka Kontposbubie IlpakTnueckue  HM3yUeHHs
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTeI padoThI (no
Heaensam)
. Bubnuoteka LLOK https://lesson.edu.r
XUMHUYECKUI 2JIEMEHT. ATOM.
5 o 1 1 u/lesson/20b1df2e6ce4-435b-
JIEKTPOHHASI KOH(PUTYpaIus
p ypat b6dc5155d30a45fa?bac
aTOMOB KUrl=%2F04%2F1 1
Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema Bubnunoteka LLOK https://lesson.edu.r
XUMHYECKHX 31eMeHTOB /1. M. 1 5 u/lesson/e7d48881 -055d-49da-
MeHnieneeBa, ux CBSI3b C a49c7375c3d033e97bac
COBpPEMEHHOM Teopuei kUrl=%2F04%2F1 1
CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COCAUHEHUN
110 FOVIITIAM 1 HEDHOLAM Bubnunoteka LLOK https://lesson.edu.r
3 byl PHOAAM. ! 3 u/lesson/20b1df2e6ce4-435b-
HA4YE€HUE NEPUOIUIECKOTO
pHoA b6dc5155d30a45fa?bac
3aKOHA U CUCTEMBI KUF|=%2F04%2F1 1
XUMHYECKHX dy1eMeHToB J[. 1.
MeneneeBa B pa3BUTHH
HayKH
Crpoenue BenecTna.
Xumudaeckas CBSI3b, €€ BUJIBI, Bubnunoteka LLOK https://lesson.edu.r
MEXaHU3MBbI 00pa30BaHUs 1 4 u/lesson/a9c9able - e387 -4ffe -bcfb -

KOBAQJICHTHOH CBSI3U.
Bonopoanas cBsi3b

aca9c7241b217?bac kUrl=%2F04%2F1 1




BajieHTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.

Bubnunoteka LLOK https://lesson.edu.r

5 CreneHb OKUCIICHHUS. 5
u/04/11

BemectBa MOJIEKYISIPHOTO U

HEMOJICKYJISPHOTO CTPOCHHUS

[TonsiTHE O THUCTIEPCHBIX

cucreMax. ictuHablie u Bubnnoteka LIOK https://lesson.edu.r
6 KOJIJIOUJHBIC PACTBOPBIL. 6 u/lesson/8ae38beb - e06f-4fae -9729 -

MaccoBas 107151 BEILIECTBA B 69903109f9687?bac kUrl=%2F04%2F1 1

pactBope

Knaccudukanms u

HOMEHKJIaTypa
7 HEOPraHUYECKUX COCIMHEHUN. . Bubnunoteka LLOK https://lesson.edu.r

I'eneTnueckas cBA3L u/04/11

HEOPTraHWYECKHUX BEIECTB,

pPa3IMYHBIX KJIACCOB

Knaccudukanus xumuueckux

peakIuil B HEOPraHUYECKON 1

OpTraHUYECKON XUMHUH. 3aKOH Bubnunoteka LLOK https://lesson.edu.r
8 COXpaHEHUS MACChI BEILIECTB; 8 u/lesson/75637222 - d397 -4bla -810a -

3aKOH COXpaHEHUs U cc7bca9e8a0c?back Url=%2F04%2F11

MpEBpAILCHHs SDHEPTUU TIPU

XUMUYECKHUX PEaKUsIxX

CKOpOCTh peaknuu. Bubnunoteka LIOK https://lesson.edu.r
9 OOGpaTtumbIe peaKIiv. 9 u/lesson/fOcb5def307e-4575-89d0-

XHUMHYECKOE PAaBHOBECHE 86041b603655?bac kUrl=%2F04%2F1 1

[TpakTrueckas padota Ne 1. Bubnunoteka LLOK https://lesson.edu.r
10 «BnusiHue pa3IuuHbIX 10 u/lesson/237cdb54 - 2787 -4817 -8330 -

(hakTOpOB HA CKOPOCTH

6e027b0756457?bac kUrl=%2F04%2F1 1




XUMHYSCKOM PEaKIUN»

DIEKTPOTUTHYECKAS
muccouuanus. [lonstue o
BOZIOpOAHOM Toka3aTene (pH)

Bubnnoteka LLOK https://lesson.edu.r
u/lesson/8f219cef- 35 7a8a -44d5 -b58a

11 acTBOpa. Peaknuu HOHHOTO 11
patsop 1 - b3d1b2eeb237?bac kUrl=%2F04%2F1
obmena. ['maponus 1
OPTaHUYECKUX U
HEOPTraHWYECKUX BEIECTB
OKHUCIHUTEIHLHO- Bubnnoteka LLOK https://lesson.edu.r
12 BOCCTAaHOBUTEJIbHBIE PEAKIIUU. 12 u/lesson/8f219cef- 35 7a8a -44d5 -b58a
[TonsiTue 006 3IeKTpOIIH3E - b3d1b2eeb237?bac kUrl=%2F04%2F1
pacIIaBoB U PaCTBOPOB COJICH 1
ITpomexxyTouyHas
p yr Bubnnoteka LIOK https://lesson.edu.r
KOHTpOJIbHAS paboTa 1mo
13 T 13 u/lesson/cc14f97b - ada3 -4ac9 -a123 -
azneny «Teoperndueckue
pasiely «1eop dadc40973c6f?back Url=%2F04%2F11
OCHOBBI XUMHUM))
Mertamnsl, uX IOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHYECKHX deMeHToB /1. M. Bubnnoteka LLOK https://lesson.edu.r
14 MenaeneeBa 1 0COOEHHOCTH 14 u/lesson/a0d5bd16 - 683e -4ale -8073 -
cTpoeHus atomoB. O0mIHe 70c604e9c862?bac kUrl=%2F04%2F1 1
¢duznyeckue cBoiicTBa
METAJLIOB
CrnaBbl METAJLIOB.
. P3LWW https://resh.edu.ru/s
DNEKTPOXUMUYECKUN P )
N ubject/lesson/4961/ conspect/151292/
15 HaIPSHKEHUN METAJIOB. 15
0 https://resh.edu.ru/s
POMEXKYTOTHAA ubject/lesson/3523/ conspect/151160/
KOHTpPOJIbHAsI paboTa.
16 XHUMHUYECKHE CBOMCTBA 16 https://lesson.edu.ru/lesson/a0d5bd16-




BO)XHEHIINX METAJIJIOB
(HaTpuii, KU, KaJIbLIUA,
Mar"ui, ajqroMUHUI) U UX
COCIMHEHU N

XUMHYECKHE CBOUCTBA

683e-4ale-8073-
70c604e9c862?backUrl=%2F04%2F11

P2OLW https://resh.edu.ru

17 Xpoma, MEJIM U UX 17 /subject/lesson/35 34/conspect/15126
COeTUHEHUN 5/
. P3LW https://resh.edu.ru
XHUMHUYecKre CBOMCTBA ITUHKA, .
18 N 18 /subject/lesson/35 34/conspect/15126
JKene3a M UX COeIUHEHUN 5/
[IpakTrueckas padora Ne 2.
N Bubnnoteka LIOK https://lesson.edu.r
Pemenne
19 19 u/lesson/6545ec44 - 34c5 -43f6 -826b -
JKCIIE eHTaJI 3aj1a
KCTICPHMEHTATLHBIX 33181 a648d7d6fef7?back Url=%2F04%2F11
o TeMe «MeTauibi»"
HemeTamiel, ux MoJIOKEHHE B
Ilepronnueckoit cucreme https://lesson.edu.ru/lesson/2390b83e-
20 XUMH4YECKHX 3aeMeHToB /l. 1. 20 a935-4c96-bd3a-
MenzeneeBa 1 0COOEHHOCTH 25f26d9c1139?backUrl=%2F04%2F11
CTPOCHHUSI aTOMOB
dusznueckre CBOMCTBA
HEMETAJJIOB. AJIOTPONIHS Bubnnoteka LIOK https://lesson.edu.
21 HEMETAJIOB (Ha mpumepe 21 ru/lesson/cfb70c37 -2784-4c66-be05-
KHCII0poJia, cephl, hocdopa 1 b0966dffb673?bac kUrl=%2F04%2F11
yriiepo/ia)
. P3LU https://resh.edu.ru
XUMHYeCKHE CBOMCTBA . .
2 27 /subject/lesson/24 34/main/
raJIore€HOB, CEpPBI M UX .
. p https://resh.edu.ru /subject/lesson/20
COE€TUHEHUH :
75/main/
23 XHUMHUYECKHE CBOMCTBaA a30Ta, 23 AKnacc https://www.yakla




docdopa 1 UX COeTUHEHUI

XUMHYECKUE CBOUCTBA

ss.ru/p/himija/11 - klass/kharakteristik
a-nemetallov7269055/nemetally -va-
gruppy- 38 7265028/re - 3dale86a -
€456 - 471e -9e9e - cd25cbflac7a

AKnacc https://www.yakla
ss.ru/p/himija/11 - klass/kharakteristik

24 yriepoaa, KpeMHHUS U UX 24 a-nemetallov7269055/nemetally -iva-
COCIMHEHUN gruppy7265027/re8cdb65ab-bf59- 4c10
-b565 - 339592¢139fd
. Bubnnoreka LIOK https://lesson.edu.
[IpuMeHeHne BaKHENIINX
25 . 25 ru/lesson/cfb70c37 -2784-4c66-be05-
HEMETAJIJIOB U MX COEIUHEHUMN
A b0966dffb673?bac kUrl=%2F04%2F11
O000mmenne u
cucTeMaTu3aIys 3HaHUM 110
TeMe «HemeTammsy.
26 26
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PeaKui u
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas pabora Ne 3.
P Bubnnoteka LIOK https://lesson.edu.r
«Pemrenne
27 27 u/lesson/7c19b0ba - 7815 -4db3 -86f4 -
SKCIIEPUMEHTAIbHBIX 33724
p a d0ac5b740b3b?bac kUrl=%2F04%2F1 1
o TeMme "HemeTasisr"y»
Bubnnoteka LIOK https://lesson.edu.
KonTpomnpHas padora mo
ru/lesson/35c2be5 9-f1c6-46¢6-
28 TeMaM «MeTalibl» U 28
u 910c46a0576d6924?bac
«HeMeTaILIBD KUrl=%2F04%2F 11
Heoprannueckue n Bubnnoteka LIOK https://lesson.edu.
29 OPraHUYECKHUE KUCIIOTHI. 29 ru/lesson/35c2be5 9-f1c6-46¢6-

Heopranuueckue u

910c46a0576d6924?bac




OpTaHUYECKHUE OCHOBaHUSA kUrl=%2F04%2F11
AmdorepHbie
HEOPraHUYECKUE U
Bubnnoteka LLOK https://lesson.edu.
OPraHUYEeCKUE COCIUHEHUS.
30 E 1 30 ru/lesson/c6c5af9a -9645-4604-9834-
eHeTHu4e
HOTHHCCKAT CRASD 59151d566a61?bac kUrl=%2F04%2F11
HEOPraHWYECKUX 1
OPraHUYEeCKHX BEIIECTB.
Poab xumuu B o0ecrieueHnu
9KOJIOTHYECKOH, https://lesson.edu.ru/lesson/b8e4d657-
31 SHEPreTUYECKOM U MUILEBOM 1 31 2cc7-4860-8583-
0€301acHOCTH, Pa3BUTHH 9f76edc8a59f?backUrl=%2F04%2F11
MEIUITUHEI
IIpencraBnenusa o6 00X
et B Bubnnoteka LIOK https://lesson.edu.
HayYHBIX OPUHIIAIAX
32 i pH 1 32 ru/lesson/f599955 7-18c8-4853-83a0-
MIPOMBIIIIEHHOTO HOJIYYEHUS
POMBT! yi 588bf830407a?bac kUrl=%2F04%2F11
Ba)KHEHIIINX BEIIECTB
MpeseHTauma (MHOOYPOK)
:https://infourok.ru /prezentaciya-
Yenosek B MUpE BEUIECTB U
33 1 33 natemu-
MaTepHajioB
P himicheskieveshestvastroitelnye-
ipodelochnyematerialy4711080.html
MpeseHTauma(MH GOYPOK):
https://infourok.ru / 41 prezentaciya-
34 XWMHUS U 3J0POBBE UEIOBEKA 1 34 psi// - /41p Y
natemu-himiya-
izdorovecheloveka803499.htm
OBIIEE KOJIMYECTBO YACOB 34
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ITPOBEPAEMBIE TPEBOBAHUA K

PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM

ITPOT'PAMMBbI
10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBamm

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMHUpPOBAaHHOCTH TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISIONMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHHUU
SIBJICHUN TPUPOABI, B (POPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (YHKIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOW JUIs
pelleHrs TMPAKTHUYECKUX 3aJad U OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

Bnagenune cucremMoil XHMMHUYECKHMX 3HAaHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararoime MIOHSTHS (Monekymna, BAJICHTHOCTD,
3JEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCICHUS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBIH CKEIeT,
GyHKIIMOHANBHAS ~ Tpynma,  pagudkal,  U30Mepus,  HM30MEpHI,
TOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- |
a30TCOJepKAIlUe COEAUHEHMs, OMOJIOrMYeCKHd AaKTHUBHBIE BEIECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUsS); TEOpUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHudeckux BemiectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH, (AKTOJIOTUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJIYYECHHUHM U O€30MacHOM
WCIONBb30BAHUM BAKHEHIIMX HEOPraHMYECKMX U  OPraHMYeCKHX

BELIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YeI0BEKa

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHHTHfI, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIIHUEC TIIOHATUA IIPpU ONHUCAHHUU COCTaBa, CTPOCHHUA U

HpCBpaH_ICHI/II‘;I OpTaHU4YCCKUX COE€IUHEHMI

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIUKY
JUISL COCTaBIIEHUSI MOJEKYNISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEHIECTB U  YypaBHEHUH

XUMHNYECKUX peaKHHﬁ, H3T0TaBJIMBATh MOJCIIN MOJICKYJI OPTraHUYCCKUX




BCIICCTB JIs1 WJUIIOCTPAIMU HUX XHUMHUUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS

1.5

ChopmupoBaHHOCTE ~ YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTh
M3YYEHHBIX OPraHUYECKUX BEHIECTB IO UX COCTaBY M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJIT M a30TCOJEpXKAIINE COCAUHEHUs, BBICOKOMOJIEKYJISPHBIC
COCIMHEHMS), JaBaTh WM  Ha3BaHUS IO  CHUCTEMAaTUYECKOU

Homenknarype (IUPAC)

L.5

ChopMupoBaHHOCTE YMEHUS ONPEACIATh BUABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COCAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa 11 00bscCHEHMS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

2.1

CdopmupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHUAJIbHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIECH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTI0JIo3a,

TJIALKH)

2.2

2.3

CdopmMHpoBaHHOCTh yYMEHMHM XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEICTaBUTENEH
pPa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(I)OpMI/IpOBaHHOCTI) YMCHHUA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKIAY TUIINYHBIMHU OpeACTaBUTCIIAMUA Ppa3InYHbIX KJ1aCCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHUYCCKUX

peakuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIt
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CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, TPUPOIHBIN Ta3, Yroiib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacyéTrl




3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOJIaX Hay4YHOT'O ITO3HAHUS, UCIIOJIb3YEMBIX B XUMHUU NIPU U3YUYEHUHU
BEUIECTB W XHMMHUYECKUX SABJICHUN (HaOmo/eHue, H3MepeHue,
JKCIEPUMEHT, MOJIETTUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XMMHYECKHE 3HAHUA JUIsl MNPUHATHAS PEIIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

3.2

33

34

ChopmupoBaHHOCTE yYMEHHI COOJIIO/IaTh TPaBWIA TOJB30BaAHUS
XUMHYECKOH TOCynoil u 1ab0opaToOpHBIM OOOPYJOBAaHHEM, a TaKXKe
npaBuia oOpaleHusl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIUSMHU

110 BBIIIOJTHCHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB

C¢hopMHPOBAaHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHITH XUMUYECKUH
OKCIICPUMCHT (HpeBpaHIeHI/Iﬂ OpPraHN4YC€CKUX BCIICCTB IIPU HArpC€BaHHU,
MOJTyYCHHE STUJICHA U M3yYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEaKIUH
OpPraHMYEeCKUX BEUIECTB, JICHATypauus OENKOB NpU HarpeBaHMHU,
[BETHBIC PEAKIMH OEJIKOB) B COOTBETCTBHM C TNpaBHJIAMU TEXHHKU
0€30MacHOCTH TpU OOpalleHUH C BEIIECTBAMU U JIAOOpPaTOPHBIM
o0opyIoBaHUEM; [IPEACTAaBIIATh pe3yJIbTaThI XUMHUYECKOTO
OKCIIEpUMEHTa B (OpME 3amiCHl ypPaBHEHHH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ n (bOpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS 10 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA MIIU
MIPOJYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIIH)

3.5

3.6

CdopmupoBaHHOCTH yMEHUN KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 MH(OpMAIMIO, MOTy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit uHdopmaru, cetb IHTepHET U ipyrue)

ChopMupoBaHHOCTb yYMEHUH COOMIOAATH MpaBHia SKOJIOTUYECKH
11eJ1ec000pa3HOro MOBEIEHUS B OBITY U TPYAOBOW NEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYXKAOWIEH NPUPOIHOU
Cpenbl, OCO3HAaBAaTh ONACHOCTH BO3JICHCTBHS HA JKUBBIE OpPraHU3MBbI
ONpEIEIEHHBIX OPraHUYECKUX BELIECTB, IIOHUMAsi CMBICI IOKa3aTess
I[MAK (mpenensHO  JOMYCTUMOM — KOHLEHTpAIMM), TMOSICHATH Ha
npuMepax CIIOCOOBI YMCHBUICHUA W MNPEAOTBpAICHUA HX BPCIAHOTO

BOS}IGﬁCTBHH Ha OpraHus3M 4<€JIOBCKa




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnagenue cucreMod XMMUYECKMX 3HAaHUW, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloIlMe  MOHATHS  (XMMHUYECKUH  JIEMEHT,  aToM,
3JIEKTPOHHAsi 000JI0YKa aTOMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKHCJICHMS, XMMUYECKas CBSA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYecKas peleéTka, THUIBI XUMHMYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTENIBHBIE, 3K30- U SHJAOTEPMHUYECKHE,
peakiu HOHHOrO OOMEHA), pacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IEKTPOIUTUYECKAs] ~ JUCCOLMALUSA, OKHUCIMUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW PEaKIUH, XMMHUYECKOe PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogumueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMUH, (PAKTOJIOTMYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEeHMM U O€30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTepHblE MPU3HAKU U
B3aMMOCBSA3b HM3YYECHHBIX IIOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IMPEBpAIICHUH; BBIABIATH B3aUMOCBSI3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHEBIX IPECIAMETOB

1.3

1.4

1.5

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIICJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTh yYMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHYECKOH  CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJUTM4ecKasi, BOJOPOJIHAS) B COCIUHECHHSIX, TUI KPUCTAIUINUECKON
pPEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJsIpHasi, WOHHAs,

MeTaJuIn4yecKas)

C(I)OpMI/IpOBaHHOCTB YMCHHf/'I ONPCACIIAThL XapaKTCp CpCAbl B BOJAHBIX




pacTBOpax HEOPraHUUECKUX COEAMHEHUN

1.6

1.7

ChopMUpOBaHHOCTh ~ YMEHHS  KIACCH(PHUIMPOBATh  XUMHYECKUE
peaKkuu Mo pa3InYHbIM MpHU3HAKaM (YHCITy M COCTaBy pearupyroninx
BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJIu3aTopa)

ChopMUpOBaHHOCTb ~YMEHMH  COCTaBIATh  YPABHEHUS  peakLui
pPa3JIMYHBIX TUIIOB, IIOJHBIE M COKpAIICHHBIC YpPAaBHEHUS pEAKLUN
MOHHOI'0 0OMEHA, YUUTHIBAs YCIOBUS, IIPU KOTOPHIX 3TU pEaKUUU UIAYT

10 KOHIIa

1.8

1.9

ChopmupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3JMYHBIX HEOPraHMYECKHUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB

CpopMHUpPOBAaHHOCT, YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKOHN peaklnu OT Pa3jinuyHbIX (PaKTOPOB

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4yecKkasi XUMHUs

CdhopMupoBaHHOCTh yMEHHUI packpeiBaTh cMbica [lepuoanyeckoro
3aKOHa J.N. Menneneena " JEMOHCTPHUPOBATH ero

CUCTEMATHU3HUPYIOIIYI0,  OOBACHUTENBHYIO U  MPOTHOCTUYECKYIO

GbyHKIIIN

2.2

2.3

CpopMHUpPOBAaHHOCTh YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cuctemMbl XxuMuueckux dnemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATUSA «S-, pP-, d-dTMEKTPOHHBIE OPOUTATNY), «IHEPTETUUECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaMm U rpynmnam

[Iepnonnueckoii cucreMsl XuMudecknx 3y1eMeHToB [[.1. Menneneesa

CdopmupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,

IMOATBCPKIAATH CYIICCTBOBAHUC TCHETHYCCKOM CBsA3HU MCKIY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAHABJIMBAaTh  IPUHAAJICKHOCTH
HEOpPraHUYECKHUX BELIECTB IO MX COCTaBy K ONIPEAEIEHHOMY Kiaccy
(rpymme) coenuHEeHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui cOCTaBleHHS (OpPMYJT BEIIECTB M YPaBHEHHUH XUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuaiibHble
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUak, rameéHas H3BeCTb, HEraméHas H3BeCTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHE)

ChopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHHE  TCHETUYCCKOM  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBKD  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

CdopmupoBaHHOCTh YMEHHI MIAHUPOBATH U BBITIOTHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jioKEHHE IEpOKCUAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONpPEAEICHUE CpeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCATbHOTO HWHAMKATOPA, BIMSHHE pPA3IUYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHYECKON peakiuH, peakuud HOHHOro oOMeHa,
KauecTBEHHbIE Peakuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHHE SKCHEPUMEHTANbHBIX 3a/ad M0 TeMaMm
«Metamnel» u «HemeTannasl») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0€30IacCHOCTH TNpH OOpaIlleHUH C BEIIeCTBAMH M JIaOOPAaTOPHBIM
00opyioBaHuEM; MIPEACTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUW COONIOJATh TMpaBWia IOJb30BAHUS
XUMHUYECKON TOoCynoil M 1mabopaTopHBIM OOOpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIIEHHOTO IOJIYyYEHUs CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
OOIMX HAyYHBIX MPHUHIMIAX ¥  DKOJOTHYECKHX  Mpoliemax

XUMHYCCKOTO IMTPOMU3BOJCTBA




XUMHUS U KU3HL. PacuéTrl

3.1

3.2

33

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, pOJM XUMHH B [O3HAHUHU
SBJIGHUHA TpPUpPOAbI, B (OPMUPOBAHWU MBILUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelleHrs NPaKTHUYECKUX 3a/lad U IKOJOTHYECKH OOOCHOBaHHOIO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOHON Cpejie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMauio, NOIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHMKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMUpPOBAaHHOCT, yMEHUW COOJIIOAATh TIPABWJIA DKOJIOTHYECKHU
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOH NEATEIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAKOLICH NPUPOJHON

cpenbl

34

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
OIpeACIEHHBIX BELECTB, TOHMMast cMblca nokasarens 11K, noscHaTs
Ha NpuMepax crnocoObl YMEHBIIEHNUS U IMPEIOTBPAIICHUS UX BPEIHOIO

BOSHGﬁCTBHﬂ Ha OpraHus3M 4CJIOBCKa

3.5

CdpopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM MOHSTHUS «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOILICHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB,
TeI0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIHICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

[Ipenmer opraHnyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJYyYCHUU HOBBIX BEHIECTB M MaTepualioB. Teopus CTPOEHUS OPraHUYECKUX
coeguHennit A.M. bytiepoBa, €€ OCHOBHbIE MTOJIOKEHHUS

CtpykTypHble (QOpPMYNIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, HW30MEpHs.
Xumudeckasi CBsI3b B OPraHMYECKUX COCAUMHEHUSX — OJMHAPHBIE U KpaTHbIC

cs3u. [Ipencrasienne o ki1accuGpUKaIMM OPraHUIeCKUX BEIICCTB

1.3

Homenknarypa opraHnyeckux COeIMHEHUH (cucTeMaTHdecKas)) U TpUBUAIbHbBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1
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AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE U XHUMHUYECKHE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUC B IPUPOAC, IMOJTYUCHUC U IPUMCHCHHUC

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI pAaa. OTHIEH H IMPOIKWIICH —
HpOCTCfII.HHG MMpCACTAaBUTCIIN AJIKCHOB! (1)I/I3I/ILI€CKI/IG A XUMHYECKHE CBOMCTBA
(peaKIII/II/I TUAPHUPOBAHUSA, TAJIOITCHHUPOBAHUA, TUApATaAWU, OKHCIICHUA U

HOJ'II/IMepl/ISaHI/II/I), IMOJIY4YCHHEC U IPUMCHCHUEC

2.3

24

Ankaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XMMHYECKHEe CBOMCTBa (peakuusi nmoiaumepusanuu). IlogydyeHne cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUIN psiil. ALETUIICH —
NPOCTEHIIMKA TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MYECKUEe U
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAaHMs, THIPATALINY,

TOpPEHMsI), OJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. beHzoin: coctaB, cTpoeHue, (U3MYECKHE MU XHUMHYECKHE CBOMCTBA
(peakuuu raJoreHupOBaHMs M HUTPOBAHUS ), MOTy4YeHUE U TpuMeHeHue. Tomyou:
cocTaB, CTpoeHue, (u3MUeckne ¥  XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUSA WU HUTPOBaHUSA), MOJIyYeHHE M TNpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHyeckas CBSI3b MEXIY YIIE€BOJIOPOJAMU, MPUHANICKAIUMHU K

Pa3JIMIHBIM KJIacCaM

2.6

[Ipupoanbie HCTOYHUKH YTiIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHele HeTIHbIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKu He(TH: MEPEroHKa,

KPEKUHT (TepMHUECKHUH, KartanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku




He(TH, UX TMPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromas u

MPOAYKTHI €To nepepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2
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[IpenensHbIe OAHOATOMHBIE CHUPTHI. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIecKHe
U XHMHUYECKHE  CBOHCTBa  (peakuMu C  AKTUBHBIMH  MeETaJJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHue), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, PU3UIECKIE U
XMMHUYECKHE CBOMCTBa  (B3aUMOAEWCTBHUE CO  ILEIOYHBIMU  METaJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE cHUpPThI). [leificTBue Ha opraHusm

YCIO0BCKaA. HpI/IMeHeHI/IC TJIIMICPpHUHA U OTUJICHITIUKOJIA

deHou: CTPOCHUC  MOJICKYIIbI, (i)I/ISI/I‘IeCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenue dpeHomna
Anpaeruabl 1 KeToHbL. DoOpManbIeru, aleTalnbIerua: CTpoeHue, pusndeckue u
XUMHYECKHE CBOICTBa (pCaKIII/II/I OKHCJICHUA U BOCCTAaHOBJICHHA, KQUCCTBCHHBIC

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE MpeAeIbHbIE KapOOHOBBIE KUCIOThL. MypaBbUHas U YKCyCHas
KHUCJIOTBI: CTPOEHUE, pU3NUecKue U XMMUYECKHe CBOMCTBa (CBOICTBa, o0Imue 11
Kjlacca KHCJIOT, peakius JSTepuuKanuu), I[OIy4eHHe U [pUMEHEHHUE.
CreapuHOBas M OJIEMHOBAsl KUCJIOTHl KaK IPEJCTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC HeﬁCTBHG

3.5

Crnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIIeBOAOB (MOHO-, M- M IOJIMCAXapubl).
I'moko3a — mpocTednmii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
¢u3nueckre U XUMHUYECKUe cBOKCTBa (B3anuMoaericteue ¢ ruapokcuom meau(Il),
OKHUCJIEHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
OpOKeHHME TIIOKO3bl), HAaXOXJEHUE B MpPHUPOJE, NMPUMEHEHHe, OHosornyeckas
poab. @otocunTe3. PpyKTO3a KaK N30MEP TIII0K03bl. Kpaxmai u nemnosno3a Kak
npupoaHble nojuMepbl. CTpoeHHe KpaxMmana U LeTojo3bl. Puznyeckue M

XUMHUYECKHE CBOICTBA Kpaxmaia (THUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HO/I0M)

A3oTcoiepikalie OpraHn4eckie CoeTMHEHUS

4.1

4.2

AMUHOKHUCIIOTHl Kak amM{@oOTepHble OpraHuyecKkue coequHeHus. duznueckue U
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIMHA). buojoruueckoe

3HaYE€HUE aMUHOKHUCIOT. IlenTuabl

benku kak NpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/IqHaH,




BTOpUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHUYECKHE CBOMCTBAa OEJIKOB:

TUApOJIN3, ACHaTypalusd, KaYCCTBCHHBIC pCAaKIIMKU Ha Ocnku

BricokoMouneKy s ipHbIE COSMHEHMS

5.1

5.2

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

MIOJINMEPU3aLUs U TTOJMKOHIEH AL
OKCIIepUMEHTANIbHBIE METOAbl M3Yy4YeHMsI BELECTB M HUX IMPEeBPALICHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yykoB. [loirydeHne CMHTETHYECKOTO KaydyKa U pEe3UHbI

11 KIIACC

Kox

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTuvyeckre ypoBHHU, MOYPOBHU. ATOMHBIE OpOUTAIH, §-, p-, d-DIEMEHTHI.
OcoOEHHOCTH pacIpeesieHus] AIIEKTPOHOB 110 OPOUTAISIM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX NEPUOIOB. DIEKTPOHHAS KOH(DUTYpALIUsi aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpeneeBa. CBsa3p nepuoanyeckoro 3akoHa M llepmonnyeckoil cUCTEMBI
xumuyeckux eMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XHMHMUYECKHUX DJIEMEHTOB U
o0Opa3yeMbIX MMM IPOCTBIX U CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHue NepuoaANYCCKOr0o 3aKOHA B Pa3BUTHU HAYKU

1.3

1.4

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHYECKOW  CBSI3U
(koBalleHTHasi HEMOJspHas W TOJSApHAas, HWOHHAs, MeTauinyeckas). VoHBbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BogopoaHast cBs3b

BanentHocTs. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

1.6

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIIA KpUCTAUIMYECKOM pemeTku. [loHsaTne o0 aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas J0Jis BellecTBa B

pacTtBope

Krnaccudukanus Heoprannueckux coequHeHnii. HomeHknarypa HeopraHuueckux

BEILECTB

1.7

Xumunyeckass — peakius.  Krnaccudukanmuss — XMMHUECKHX — peaknuil B




HEOPraHUYeCKOW U OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

cocTosiHue XuMuieckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

Onekrponutnyeckas aucconuanus. CuiibHbIe M ciaa0bie 3MeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasA, HEUTpaibHas, 1IeJI0uHasi. Peakiiuy HOHHOTO
oOMeHa

OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH

Heopranuueckas xumus

Hemerannsbl. [lonoxenne nemeramioB B [lepuognueckoil cucteMe XUMHUECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMEpe KUCIOPO/a, CEpPHI,

docdopa u yrnepoaa)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHwil). [IpuMeHeHue

BOKHENIINX HEMETAIJIOB U UX COEIMHEHUN

2.3

24

2.5

Merambl. Ilonoxenune merawioB B Ilepnoandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoiicTBa MetaioB. CIIaBbl METAJIOB.
DNEKTPOXUMHUYECKUN PsiJi HAIIPSHKEHUH METAIITIOB

XUMUYECKHE CBOWCTBA BAXXHEHIIMX METAIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, amlOMHUHUH, IIUHK, XpOM, JK€Jle30, Meb) M UX coeauHeHuil. OOmmue
CHOCOObI MOJTYYEHHs] METaUIOB. [I[prMeHeHne MeTauioB B ObITY U TEXHUKE

I'enetnueckas CcBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

3.2

Ponp xumMum B oOecCredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKON W TMHIINEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [IOHATHE O HAYyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_[I/IX HAaYYHBIX IMPUHIMUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA
BaXKHEHIITUX BCIICCTB. Yenoek B MHPC BCUICCTB W MATCPUAIIOB!: BaKHEMIIIE
CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKHMUMOHHBIC MAaTCpHUaJIbl, KpPacCKH, CTCKIIO,
KE€paMHuKa, MaTcpHaibl I OSJICKTPOHHMKHW, HAaHOMATCPpHUAJIbl, OPraHU4YCCKHUC H

MUHepaJIbHbIE y100peHus




Xumusi W 30pOBbE UEJIOBEKAa: IIpaBWjia MCIOJb30BAaHUS JIEKAPCTBEHHBIX
33 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIONb30BAaHUS MPEMapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 kanacc

O. C. I'adpuensn, U. I'. Octpoymos, C.A. Cnaakos — Xumust 10 knacc, Mocksa,
«IIpocsemenuer, 2020

11 kaacc

O. C. I'abpuensn, 1. I'. Octpoymos, C.A. CnaakoB — Xumus 11 kiacc, Mocksa,
«IIpocsemenuer, 2020

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. bepecneBa, E. B. CoBpeMeHHbIE TEXHOJIOTUU 00Y4Y€HHUs B CUCTEME ITOATOTOBKH YUUTEIs
xumuu : yaeoHoe nmocodue / E. B. bepecneBa. — Kupos : BsaTckuii rocynapcTBeHHBIIH
yHuBepcurtet, 2017.

2. I'abpuensn, O. C. Xumus. 10-11 knaccel. ba3oBeiii ypoBeHB : METOAMYECKOE ITOCOOUE st
yuurens / O. C. I'abpuensu, 1. I'. OctpoymoB. — MockBa : Muemo3uHa, 2015.

3. Epemun, B. B. Xumus. 10 xmacc. ba3oBsiii yposens : yueOHuk / B. B. Epemun, H. E.
Ky3bmenko, B. U. Tepenun, A. A. [lpo3nos, B. B. JIynun ; nox penakuueit B. B. Jlynuna. —
Mockga : [IpocBenienue.

4. Epemun, B. B. Xumus. 11 knace. bazoBslit ypoBens : yueoHuk / B. B. Epemun, H. E.
Ky3bmenko, A. A. JIpo3nos, B. B. JIynun ; nog pegakuueit B. B. JIlynuna. — Mockaa :
[Ipocgemenue.

5. Kyxos, M. . Meronuka npenojaBaHnus XUMUH : yaeOHO-MeToiu4eckoe nmocooue / M. U.
KyxoB. — BopoHex : BopoHeXCcKHi rOCy1apCTBEHHBIN N€JarornuecKuil yHusepcurer, 2022.
6. Xypun, A. A. Xumus. 10-11 xnaccsl. bazoBsliii ypoBeHs : yueOHuk / A. A. XKypun. —
Mocksa : I[Ipocsemenue, 2021.

7. Ky3nenona, H. E. Xumus. 10-11 knaccel. ba3zosslii yposens : yueOnuk / H. E. Ky3nenosa, H.
H. I'apa. — MockBa : Benrana-I'pag.

8. Octpoymos, . I'. Xumus. 10-11 knaccel : MeToaudeckoe mocoodwue mist yuurens / W. T
Octpoymos, O. C. I'abpuensn. — MockBa : Muemo3suHa, 2016.

9. Iak, M. C. Teopus u MeToanka o0y4yeHHUs! XUMUU : ydeOHuK 111 By3oB / M. C. Ilak. — 5-e
u3nanue, crepeoruntoe. — Cankr-IletepOypr : Jlans, 2023.

10. Pagenkwmii, A. M. Xumus. 10-11 knaccsl : quaaktuyeckuit marepuan / A. M. Paneuxuit. —
Mockaa : IIpocsemenue, 2023.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

1. Kypnan «Xumus u xu3Hb». http://www.hij.ru. 3aHuMaTensHO paccka3biBaeT 000 BCEM
WHTEPECHOM, YTO IPOUCXOANT B HAYKE U MUPE, B KOTOPOM MBI )KHBEM.

2. Cait rpynmsl kommaauii «IIpocsermenuey. http://www.prosv.ru/. [TocoOust st yganuxcsi, B
TOM YHUCJIE IS MOATOTOBKH K UTOroBoi arrectaruu (OI'D u EI'D), MeTonndeckue mocodus
JUTSL YIUTEIICH, HAydIHO-TTONYJISIpHAS JTUTepaTypa M0 XHMHH.

3. https://m.edsoo.ru.

4.Caiir [lepuoamuaeckas cuctema 3yeMeHToB. http://periodictable.ru. CoopHuk cTateii o
XUMHUYECKHX dJIEMEHTaX, WILTIOCTPUPOBAHHBIN OMHUCAHUEM DKCIIEPUMEHTOB.



5. Yuutensckuii noprain (xumusi) https://uchportal.ru/load/97 bonbias KomieKus
MPE3eHTAINM, Pa3padOTOK YPOKOB, KOHTPOJIBHBIX padoT.

6. CoobmiectBo niemaroros. http://pedsovet.su/load/97 Ilpe3enranuu, METOAHMYECKUC
pa3paboTKu, UTPOBBIE MaTEPHAIIBI.

7.Matepuansl ans yuutenei. https://multiurok.ru/himiya/

8. ChemNet (rmopran ¢pyHIaMEHTATHFHOTO XUMHUECKOTO 00pa3oBanus http://www.chemnet.ru/
COopHHK y4eOHBIX MAaTEpHATIOB, CCHUIKH Ha PECYPCHI BYy30B, 0a3bl JTaHHBIX.

9. CripaBOYHUK IO CBOWCTBAM BEIIECTB, PACTBOPUMOCTH, KAIbKYJISTOP MOJISPHONU MacChl
https://tehtab.ru/Guide/GuideChemistry/

10.ITenarorudeckoe o0miecTBO «Ypok. pd». https://ypok.pd /library/ memarornyeckoe
coob1ecTBo. Ha caiite npeacraBieHsl pa3iMuHble METOUYECKUE MaTEpUaIIbl 10 XUMHUH

11. ITpoekT mns yuaureneid- MyabTuypok. https://multiurok.ru/ Ha calite nmpencraBiieHbl
pa3IMyYHbIE METOIUYECKUE MATEPUAIIBI 10 XUMHUH.

12. DnekTpoHHBIN 00pa3oBaTeNbHBIN pecypc «Xumus. BupryanpHas mabopatopus. 3amxauu 8-
11 xnace» https://www.youtube.com/watch?v=PXSNJa8Lv{8&ab_channel=STEMlIsland

13. Yuurensckuii nopran. https://www.uchportal.ru/load/63

14. Peury BIIP. https://chem8-vpr.sdamgia.ru/

15. denepanbHblil MHCTUTYT neaarorndeckux usMepennii. Mudopmanus o EI'9, OI'D, I'BD,
KOHTpPOJIbHBIX MaTepuainax. http://www.fipi.ru/

16. ExarepunOyprckuii "lom yuutens". http://www.imc-eduekb.ru/

17. Enunas xosnekuus qupoBbIX 00pa3oBaTesIbHbIX pecypcoB http://school-collection.edu.ru/
18. A —xnacc. https://www.yaklass.ru/p/himija/89-klass

19. Wnrepuer-ypok. JJomamnss mkoia. https://home-school.interneturok.ru/

20. bubnuorexa MOCKOBCKO# 311eKTpOHHOM mIKOJbI. https://uchebnik.mos.ru/catalogue

21. UnrerpupoBanubie ypoku xumuu ¢ npumeHenuem KT 8- 11 knaccsl (Meronnueckoe
nocoOue ¢ AIEKTPOHHBIM MHTEPAKTUBHBIM NpuioxkeHuem), M3narensctBo [Inanera, 2017 rog
22. CD Macrep — knacc yuurens xumuu Beinyck 3. Opranuueckast XuMusi, U31aTeabCTBO
IInanera, 2017 rox
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