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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro ooO1ero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DegepalibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TONOXKeHU «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpareruy 00y4YeHus, BOCOIUTAHUS U Pa3BUTHUS OOy4YarOMIMXCS CPECTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pPe3ylbTaToOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH ILEHHOCTH KacaloTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOydJaromuxcsl Ha YPOBHE CpeHEero o0Iero o0pa3oBaHUs CpeCTBaMU YICOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TPUPOJbI U B MaTEpPUAIBHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1enedl M NPUHLMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYI0 pOjb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaxkJaoro ujieHa oOmiectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU IENSIMH W TNPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJIKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomMua  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0A30BOM HayKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemecTB. CBelneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3U, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan | (AaKTOJOTMYECKHE CBEICHHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TMPOTEeKaHusi momoyHsgeTcss B kKypcax 10 m 11 xmaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B TO3HABATEIHLHON W MPAKTHUCCKOU
NEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAXKCHHSI K IPOIECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ A TIONOJHEHUS 3HAHWH, peNIeHUuS WHTCIUICKTYalbHBIX |
DKCIIEPUMEHTAIBLHBIX MCCIICI0BATEIBCKUX 3a/1ad. B 11e10M copepkanue yaeOHOTOo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OO0ydYarOMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI IS TTOHUMAHUS
bunocodhckux uaeH, TakuX KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpPTraHUYECKOTO MHpa, OOYCIIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJIHBIX SBICHUNA TyTEM OKCIEPUMEHTa W
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU IKOJIOTHUUECKUX Mpodiem, a
Takke Mpo0eM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmmane pemieHWs 3aad  BOCIUTAHUS, Pa3BUTHS MW COMAITU3AIMH
OOy4YaromMXcs MNPUHITHIE MPOTPAMMOM IO XUMHUU TMOJXOJbI K OIPEACICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3TUYHBIX BHJIOB JICSITCIIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHamu3a |
00paboTku MHGOpMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUSI OTBITA TPAKTUYECKON
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COJIeP KATeIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEILHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOH TOIXOJ K OMNpPEICNICHUIO0 Ielield W3Y4CHHS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pPEHUs TJIABHBIMU LEIAMHU W3Y4YCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KAk  BaKHEHIIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYyH/IaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

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

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/lay U3y4YeHUus
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
MPaKTUYECKOH KOMIIOHEHTE COZAEp)KaHHWd OOy4YeHUs, OpPUEHTHPOBAHHON Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIAQJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOcO0aMU U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUS 3HAHUN U NMPUMEHEHUS UX B PEabHOMN JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PEIIeHUs MpoOJieM, MOUCKa, aHaiu3a U 00padoTKu MH(POpPMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YE€JIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yYaromMXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

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

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOIOTI0JIH30BAHMS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

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

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero oomiero oopazoBanusi, cocrabisieT 68 dyacoB: B 10 kiracce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opusl CTPOEHUS OPraHUYECKHUX
coequHennii A. M. Bytneposa, e€ ocHoBHBIE TOJI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpraHWYeCKuX BemecTB. [oMonorus, wu3omepusi. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

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

DKCIEpUMEHTAIbHBIE METOJbI H3YyUYECHHUS BEIIECTB U HX MpEeBpallCHUM:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKUX BEIIeCTB M MaTepHallaMH Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAONIOJCHUE W
OMHUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMUA psAA. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelnieHuss U TOPEHHs), HaxXOXKJACHUE B MPUPOJE, MOJy4YeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAll. DTUJIEH U TPOIMHIECH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallid, OKHUCJICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaamen-1,3 m metwnOyTamueH-1,3: CTpoeHWe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Psil. ALICTHIICH
— MPOCTEHIIMIA TpeICTaBUTENb AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE W
XUMHUUYECKUE CBOMCTBA (pEaKiMu TUJIPUPOBAHUSI, TAJIOTCHUPOBAHUS, THUIpaTallUH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoayYyeHue u npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTMuYeckas CBs3b MEXAY YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. lIpupoaHslii ra3 M IOIYTHBIE
HeTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomyKkTel
nepepaboTky He(pTH, UX MPUMEHEHNUE B MPOMBIIIIEHHOCTH U B ObITY. KameHHBbII
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeaupoBaHHE MOJIEKYJ  YIJICBOJOPOAOB |
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHHUE ITHIIEHA
Y U3YYECHHE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IIPOAYKTA PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue COeJUHEHUS

[IpenenpHple OOHOATOMHBIE CIHUPTHL. MeETaHON W 3TAHON: CTPOCHHE,
¢u3nuecKkue M XHMHYECKHE CBOWMCTBA (peaklUMd C aKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), NpUMEHeHue. BoaopoaHbie CBsI3U MeXIy
MOJIEKYJIaMU CIIUPTOB. /lelicTBHEe METaHOJIa U ATaHOJIa HA OPTraHU3M YEJI0BEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJMKOJIb W  TJIMIEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMH
MeTajulaMH, KaueCTBEHHasi peaklys Ha MHOIrOaroOMHble cnupThl). [leficTBue Ha
opraHusM 4yenoseka. [I[puMeHenne rimneprusa u STUIISHIJIMKOJIS.

deHom: CTpOCHHE MOJCKYIbl, (U3MYSCKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anmpnerupl U Kemowuwvl. DopManmpaerun, auneTaNbACTHN:  CTPOCHUE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peakUMM OKHCIEHUS W BOCCTAHOBJICHUS,
KA4ECTBEHHBIE PEAKLIMN ), IOJyUYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpeliebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCyCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue U NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK NMPEACTaBUTEIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KHUPOB.



VYrneBonpl: cocTtaB, KiaccuuKalus ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — nmpocTeuinii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
ruapokcuaoM Meau(ll), okucneHne amMmmuadHBIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B IMPUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalia u
Heuono3bl.  Pu3nYeckue M XHMHYECKHE CBOMCTBA Kpaxmaya (TUIPOJIuU3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEIIECTB M WX MpEeBpallCHUN:
MpOBe/ICHHE, HAOJIOJICHHE W OINHCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBLIX CIHUPTOB (OKHUCICHHME 3TaHOJA
okcupoM Memu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIEPHHA C
rugpokcugom meau(ll)), anbaernnos (oKucieHre aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMozeiicTBUE Kpaxmana € HOJOM),
MIPOBE/ICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUuecKue coeauHeHus. Ou3ndeckue
U XMMHMYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe MuiuHa). buomorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHE CBOWMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbI H3YyUYCHHUS BEIIECTB U HX MpEeBpallcHUM:
HAOJIOICHUE U OMKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIUs OEITKOB IIPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSITUSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINH, CPEIHSS MOJEKYIsIpHAs
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJMMEPU3ALMS U TTOJHUKOHICHCAIIHS.

OKCIEepUMEHTAIbHBIE METOJbI M3YyUYCHHUS BEHIECTB W MX MpeBpallcHUM:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.



MexnpenMeTHsIe CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBsI3el MPU U3YYEHUH OPraHUYeCKON XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHATHM, TaK W TOHSITHH, SIBISIOIIMUXCS CUCTEMHBIMHU IS OTICIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, runoresa,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, Kiaccu(ukaius, nepuoiuyHOCTb, HAOII0IEHNE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MmaTepus, OJHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUSI.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHBIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOTIAEMbIE, TOILIUBO,

pecypcehl.
TeXHOJOrUs: MNHINEBBIC IPOAYKTH, OCHOBBI PAIMOHAIBHOIO ITHTAHMS,

MOOIIUEC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPpHUAJIbI U3
HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAA
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJypPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpe/iesieHUus AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U [leprnoandeckoil cCucTeMsl
xuMuueckux sneMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIbl XUMHYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHONW XHWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPTraHWYECKUX COCIMHECHU. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BEUIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckass peakuus. Krnaccupukanus  XUMHUECKMX — peakiuii B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMS U IIPEBPALECHUS YHEPTUU IIPU XUMHYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iUuHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMH4YECKOE€ paBHOBecHe. DaKTOpbI, BIMAKOIIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 371eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEUIECTB M HX NPEBPAIICHUM:
neMoHcTpauus Tabmun «llepuonnueckas cucremMa XuMHUecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIIETOK, HaONIoJeHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jiokeHUE NepoKCuIa
BOJOPOJIa B PUCYTCTBUU KaTajanu3aTOpa, ONPEAEIECHNUE CPEABI PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO WHIWKATOpPA, pPEaKIMu HOHHOTO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHMX pEaKUUMd, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIb30BAHUEM IIOHATUS «MacCOBas
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B Ilepuoamueckorn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETA/UIOB (rajlor€HOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHMs)) M MX ~ COCOUHEHUH  (OKCHJOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramel. [lonoxenne meramnoB B llepruoanyeckor cCUCTEME XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEUIIMX METAIUIOB (HATpUM, KaJlUid, KaJlbLIHi,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHsS BEIIECTB M HX MpEeBpallCHUN:
W3y4YCHUE KOJUIEKINH «MeTamibl W CIUIaBb», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/1a4, HAONIOJCHHWE M OINHCAHHWE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHUJIA aFOMUHUS C pacTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BemiecTBa WM 00BbEMaA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIMU BEIICCTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, SHEPreTHUYECKON W IMUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAyYHBIX METOAaX MO3HAHMUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEWIINE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MATEpUAJIbI, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHusA W 3J0pOBbE YEJIOBEKA: IpaBHJia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBwia 0E30MaCHOTO MCIIOIb30BaHUS MpenapaToB OBITOBOM XUMHUHU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEeHUHM oOmed u
HEOpraHnveckord xuMuu B 11 Kilacce oCylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX ECTECTBEHHO-HAYYHBIX TIOHSATHM, TaK ¥ TIOHSATUH, SBISTFOITUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccupukaius, MepUOIUIHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PaJINOAKTUBHOCTh, MOJICKYJIA, YHEPTETUYECKUIN YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUECKHE BEIUYMHBI U CIMHHUIBI UX
WU3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, S3KOocHCTeMma, Owmocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaibl, TOPHbIC MTOPOJIbI, MOJIE3HBIC UCKOIMAaeMble, TOTUIUBO,
pPECYpCHI.

TexHOMOTHSA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJUTYpTrHsi, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIBCKOXO3SIMCTBEHHOE TIPOU3BOJICTBO, THIIECBAs
MPOMBIIJICHHOCTh,  (hapMalrieBTUUeCKass  IMPOMBIIIJICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasioB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOTPAMMSBI 110 XMMHWN HA
HBA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUNA

NIMYHOCTHbLIE PE3YJIbTATLL

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
OoOy4aronmMMUCs  [pOorpaMM  CpelHero  oOmiero oOpa3oBaHus  (JIMYHOCTHBIM,
METaIpeIMETHBIM U MpeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM Uisl pa3pabOTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMM CpeaHero oOmiero oOpa3oBaHUS
ABIIIETCSL CUCTEMHO-/IEITEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-ACSTENLHOCTHBIM TOAXOJAOM B  CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUsS» Ha YPOBHE CpPEAHEro 0OIIero
00pa30oBaHUsI BBIJICICHBI CIECAYIONINE COCTABISIONIUE:

OCO3HAaHHE OOYYAIONIUMUCS POCCUUCKON TpaxIaHCKOW HUJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICTICHHIO;

HaJIM4KUe MOTUBALIUU K O0yUEHUIO;

I[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUM JUYHOCTU Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAThCA B  CBOEH
ACSTEIbHOCTH  [IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMHU, MPHUCYIIMMH II€OCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIM4YKE MPaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl M CHOCOOHOCTH CTaBUTH 11NN
1 CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IIpeaMeTa « XUMHUS» TOCTUTAIOTCSA B €IUHCTBE
y4eOHOM M BOCHHUTATEIHHOW NEATEIHPHOCTH B COOTBETCTBHH C TyMaHHCTUYECKUMH,
COIIMOKYJBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJ€aaMH POCCUICKOTO
TPaKJAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAMU U MPABUIIAMU TTOBEICHHUS,
CHOCOOCTBYIOITMMH TIPOIIECCaM CaMOTIO3HAHUSA, CaMOpPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTH 00YUaIOITIXCS.

JIndHOCTHBIE  pe3ynbTaThl  OCBOCHMSI  TpeAMeTa  «XUMHUSD»  OTpaKaroT
c(OPMHUPOBAHHOCTh  OIbITA I[IO3HABATEIbBHOW M  MPAKTUYECKOW  JIeITeIbHOCTH
oOyyaroluxcsl 1Mo peaju3alud NPUHATHIX B OOIECTBE LEHHOCTEH, B TOM 4YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHUSI OOYYArOIIUMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOMOPSJIKY;

MPECTABICHUS O COIMATBHBIX HOPMaX M MPaBHJIAX MEXINIHOCTHBIX OTHOIICHHIA
B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATETHHOCTH MPHU CO3JAHUM YUIEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX WM IMO3HABATEIBHBIX 3a7a4, BBIIOJHCHUH XUMUYECKUX
HKCIIEPUMEHTOB;
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CIIOCOOHOCTH NOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHMS], JIOTUKY U apTyMEHTBI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUJOB YUeOHOU €A TENBHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LIEHHOCTHOIO  OTHOIIEHUS K HCTOPHUYECKOMY MW  HAy4YHOMY  HAacJEJIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHUA K IIPOLECCY TBOpPYECTBA B O0JacTU TEOPUM U IMPAKTUYECKOTO
OPUMEHEHUS XUMHH, OCO3HAaHHsS TOrO, 4YTO JOCTH)KCHHMS HAayKHM €CThb pe3yJbTarT
JUIATENbHBIX HAOIIOICHUH, KPOIIOTJIMBBIX AKCIIEPUMEHTAIbHBIX TOMCKOB, IOCTOSTHHOTO
TpyJla YYEHBIX U MPAKTUKOB,;

MHTEpECa U IMO3HABATEJbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOIIEM AHAIIN3E
MH(POPMAIH O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUH, CBSI3AHHBIE C XUMUYECKUMU SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEIECHHUE U ITOCTYIKN CBOMX TOBAPUUIEH C MO3UIUI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEHN 3J0pOBOro U O€30MacHOro o0pasa >kKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3MUYECKOMY U ICUXMUYECKOMY
3J10pPOBBIO;

coONIO/IeHNsa TMpaBWi 0Oe30macHOro oOpamieHusi € BEIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMaHUs EHHOCTU MPAaBWJI MHAMBUAYAIBHOTO M KOJJIEKTUBHOTO 0€3011acHOTO
MIOBEJCHUS B CUTYyALUAX, YTPOXKAIOLIIUX 310POBBIO U KU3HHU JHOJEH;

OCO3HaHUSl TMOCIEACTBUM M HENPUATHS BPEIHBIX NPHUBBIUEK (yHOTpeOJIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMITETEHTHOCTH B y4eOHO-HCCIIe10BaTENbCKON
JesITeIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOHN U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE YYacTHE B PEILICHUU MPAKTUYECKHX 3aJlay COLMAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTepeca K IPaKTUUECKOMY U3YUYEHHIO POGECCHil pa3IMyHOro poja, B TOM YUCIIE
Ha OCHOBE IIPUMEHEHHUSI IPEIMETHBIX 3HAHUI M0 XUMUMU;

YBaXXEHUS K TPYLY, JIFOASIM TpyAa U pe3yiabTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUAYaJIbHOW TpaeKTOpuu oOpa3oBaHMUs,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX J>KMU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHMHHM, WHTEPECOB U MOTpeOHOCTEH
00I111eCTBa;
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6) ’K0JI0rH4ecKOro BOCIIMTAHHUSA:

AKOJIOTUYECKU 11eJIeCOO0pPa3HOr0 OTHOIICHUS K NPUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU HAa 3€MJIE;

MOHMMAHUA TJO0AJIbHOTO XapakTepa OJKOJOTUYECKUX MPOOIeM,  BIHSHHS
HDKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEBI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHXKEHUM XUMHUU JIJISl PEIICHUs
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HEMPUATHS JECUCTBUM, MPUHOCSIINX BPEI OKPYXKAIOWMIEH MPUPOTHOU
cpene, YMEHHUs MPOTHO3MPOBATh HEOIArONMpPUSTHBIE HSKOJOTHYECKHE TOCIEeICTBUSA
MPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJW4usl Pa3BUTOIO 3KOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOM KYJIBTYPHI,
OMbITA JESITEIBHOCTU HKOJOTHYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMU B MO3HABATEIHHONW, KOMMYHHUKATUBHOM U COIMAIIBHON MPAaKTHKE, CIOCOOHOCTH H
YMEHHUS aKTUBHO IPOTUBOCTOSITH UIEOJIOTHU XeMohoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHM KaK HayKH, OCO3HaHUA €€ posid B (HOPMUPOBAHUU
PAalMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JIaHUU LIEJIOCTHOTO TNPEICTaBICHUs 00
OKPY’KAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJbI U YEIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUuH NpoOIeM COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUU JJII COBPEMEHHOM IUBUIN3ALIUU: B
e€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM pPOJIM B CO3JIaHUM HOBON 0asbl
MaTepUAIbHOW KYJIbTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YEJI0OBEUYECTBA —  CBHIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM ©  AKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIUITMHBI, 00ECTICUCHUU YCIOBUM YCHEIIHOTO TpyJa H
AKOJOTUYECKH KOM(POPTHOM KMU3HU KAXKA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOI TPpaMOTHOCTU: OHMMAaHMUsSl CYUIHOCTH METOAOB IMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM MCIOJb30BaTh MOJy4aeMble
3HAHMS I aHaju3a U OOBSICHEHHMSI SIBJICHUI OKpYKAIOIIEro MUpa M MPOUCXOJSAIINX B
HEM M3MEHEHUW, YMEHHUsS JieJlaTh OOOCHOBAaHHBIC 3aKJIIOYEHHUS HAa OCHOBE HAYyYHBIX
(haKTOB M UMEIOUIUXCS JAHHBIX C IIEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCHOJb30BATh XUMUYECKUE 3HAHUA JJI PELICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO U CAMOOOPa30BaHUIO,
K aKTUBHOMY ITOJYYEHHIO HOBBIX 3HAHWUU MO XMUMHHU B COOTBETCTBUM C YKU3HEHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOEHHOCTSM Tpyda B pa3IUyHbBIX cdepax mnpodeccuoHaTbHOM
NEeATENBHOCTH.
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METATTPEOMETHbBIE PE3YJIbTATbBL

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUSA YYEOHOro mpeameTra «XHMHUS» Ha
YpOBHE cpeaHeTo 0011ero 00pa3oBaHms BKIIOYAIOT:

3HAYNMEBIE JUIS dbopmupoBaHUS MHUPOBO33pPEHUS O0yJaroIIXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIC) OOIleHayYHbIe TOHATHS, OTpakarollue
IIEJJOCTHOCTh ~HAay4HOM KapTHHBI MHpa U cHenuduKy METOJI0B IO3HAHUA,
WCIIOJIb3YeMBbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHUS, SBICHUE,
MpoIiecc, CUCTeMa, HaydHbIH (aKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TeOopus, UCCIE0BaHNE, HAOIIOICHUE, U3BMEPEHHE, SKCIIEPUMEHT U JIPyTHE);

YHUBEpCAJIbHBIC Yy4ueOHble JehcTBUS (TTO3HABaTEIbHbIE, KOMMYHHUKATHBHEIE,
peryJaTuBHbIE), obecrnieunBaromie GopMupoBanue (HyHKIIMOHAIHBHON I'PaMOTHOCTH H
COIMATBHON KOMITETEHITUN 00yJaroIuXcs;

CIIOCOOHOCTh O0O0YYaIOIIMXCS HCMOJb30BaTh OCBOCHHBIE MEXKIUCIUIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS B TTIO3HABATEILHON U
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbie  pPe3yibTaThl  OTpakalOT  OBJIAQJACHHUE  YHHUBEPCATbHBIMHU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBHUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHSA:

CaMOCTOSITEIILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTpeneNniaTh TMeNd JACATSIBHOCTH, 3ajaBas IapaMeTpbl M KPHUTEpUU UX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITCIIBHOCTH C TTIOCTABICHHBIMHU HIETISIMU;

UCIIOJIb30BaTh IIPM OCBOSHHUM 3HAHUM TPHEMBI JIOTHYCCKOTO MBIIUICHUS —
BBIJICTISATh XapaKTepHBIC TPU3HAKK TIOHATUH W yCTaHABIMBATh WX B3aUMOCBS3b,
HCITOJIB30BaTh COOTBETCTBYIOIIHME ITOHATHS 11 OOBSCHEHUS OTACIBbHBIX (PAKTOB U
SIBIICHMI;

BBIOMpaTh OCHOBAHUS W KPUTEPHUHU JJIA KiIacCH(UKAIIMHA BEIIECTB U XMMHUYECKHUX
pEaKLNi;

yCTaHABJIMBATh MPUYNHHO-CJICACTBCHHBIC CBS3H MEXy U3y9acMbIMU SBJICHUSMU,

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIC, NCTYKTHUBHBIC, 110 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHMS B PAacCMATPUBAEMBIX SIBICHHSX,
(hopMyJIHpPOBaTh BEIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSATH B TMPOIECCE TO3HAHUS, HCIOJIb3YEeMble B XHMHUU CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIECTH, MPEOOPa30BBHIBATH MOCIBHBIC IPEICTABICHUS — XHUMHYCCKUHN
3HAaK (CHMMBOJI) 3JIEMEHTa, XUMHUYecKass (GopMyIia, ypaBHCHHE XUMUUYCCKON peaKIuu —
IpU  pCEIICHWH Yy4YeOHBIX ITO3HABATCIBHBIX M MPAKTHUYCCKUX 3a/]ad, NPUMCHSTH
Ha3BaHHBIC MOJICIbHBIC IIPEACTABICHHUS IS BBISABICHHUS XapaKTEPHBIX IIPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaAKITUH.
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2) 0a3oBbIe HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJ€Th OCHOBAaMHM METOJOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkiuu;

(GopMynUpOBaTh LENU U 33aJa4Md KCCIIEeIOBAaHUS, MCIOJIb30BAaTh MOCTABICHHBIC U
CaMOCTOATENBHO C(hOPMYJIUPOBAHHBIE BOMPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUA U
OCHOBBI JUIsl (POPMHUPOBAHUSL TUIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMbBIX
CYXIICHUU;

BJIQJ€Th  HABBIKAMHU  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUS M TIPOBEICHUS
YYEHUUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUS HAOMI0JaTh 3a XOJ0M
mpolecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro  pe3ynpTaT, (OpMyIUpOBaTh
000011IeHNsI U BBIBOJBI OTHOCHUTEIHLHO JOCTOBEPHOCTU PE3YIHTATOB HCCIEIOBAHUSA,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJIEIaHHON padoTe;

npuoOpeTaTh  OMBIT  YYEHWYECKOM  HMCCIEAOBATEIbCKOM W MPOEKTHOM
JEeSATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IMOHMCKY
METO/IOB PEUICHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PAa3IMYHbIX METOAOB IMO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX HUCTOYHMKAX MHGPOpMaluu (HAy4YHO-TIOMYJIIpHAs
JUTEpaTypa XMMHUYECKOIO COJAEpKaHUs, CIPaBOUYHbIE MOcoOUs, pecypcbl MHTepHeTa),
aHAIU3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUECKH
OLICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTH;

(opMyIHUpPOBATH 3aMPOCHl U NPUMEHATH pa3INyuHble METOABI IIPU MMOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YUe€OHBIX 3a7a4 ONpPeAeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  UCHOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (DOpMy mpencTaBiieHus MHPOpMaIUU
(cxemsl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAay4HBIA S3bIK B KAYECTBE CPEACTBA MpPHU padOTE C XMMHUYECKON
nH(popManuen: MPUMEHATh MEXIPEAMETHBIE (PU3NYECKHe U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCTOJb30BaTh U NIPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBaA
HaIJISITHOCTH.

OByajieHue YHMBEPCAJIbHBIMM KOMMYHMKATHUBHBIMHM 1eCTBUSIMU:

3a/1laBaTh BOINPOCHI MO CYIIECTBY OOCYKJIaeMOM TeMbl B XOJA€ AWaIora W/Wiu
JUCKYCCHUHU, BBICKa3bIBaTh HIEH, (HOPMYJIHPOBATh CBOM IMPEAJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUSI TIPEUIOKEHHON 3a1a4H;

BBICTYIIaTh C MPE3CHTAlMENd PE3yJIbTaTOB II03HABATEIBHOW JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMM MPU BBINOIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM padOThl IO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealu3al y4eOHOro mpoekTa U (HOpMyIUpOBaTh BBHIBOABI IO
pe3ynbTaTaM IPOBEAEHHBIX HCCIENOBAHMM NYTEM COIVIACOBAHMS MO3WLMNA B XOJ€
00Ccy»x)eHusl 1 0OMEeHa MHEHHUSIMHU.
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OBjaieHue YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:

CaMOCTOSITEJIPHO  IJIAaHUPOBaTh U OCYIIECTBISATH CBOKO  I[1O3HABATEJIbHYIO
JESTENIbHOCTh, Ompeneisist €€ Lenu M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBaTh  NIpEAjliaraéMblid  alfOPUTM  JEUCTBUK  IPHU
BBITIOJTHEHUH  Y4e€OHBIX M  HCCIIENOBATeNIbCKMX  3ajad, BbIOMpaTh HaumOojee
3¢ (eKTUBHBIN CIOCO0 UX PEIICHUs ¢ YUETOM MOITY4YEHHsI HOBBIX 3HaHUMN O BEILIECTBAX U
XUMHUYECKUX PEAKLIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

TTIPEOMETHbBIE PE3YJIbTATbI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN 0 XUMUYECKOW COCTABIIAIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpPA, POJIM XUMUU B T[O3HAHUM SIBICHUH NpPUPOIBI, B
(OpMUPOBAHNUY MBIIIJICHUS U KyJIbTYpPbI JUUYHOCTH, €€ (PyHKINOHAIBHON IPaMOTHOCTH,
HEOOXOUMOW JUIsl pelIeHHs NMPAKTUYECKUX 3alad M 3KOJOTHYECKHM OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOTHOM CPEJIE;

BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHHH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIArarolue MOHATUS (XMMHUYECKUM AJIEMEHT, aToOM, 3JIEKTPOHHas 000J0YKa
aToMa, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, XWMHYECKAsl CBS3b,
CTpyKTypHasi Qopmyina (pa3BEépHyTass M COKpall€HHas), MOJIb, MOJISIpHas Macca,
MOJISIPHBIN 00BEM, YIIIEpOJIHBIN CKelleT, QYHKIMOHAIbHAs TPYIINa, paauKal, H30MepHs,
M30MEphbl, TOMOJIOTUYECKHA PO, TOMOJIOTH, YTIEBOAOPOAbI, KHUCIOpOA U
a30TcoJepXkKalllhie  COCAVHEHHUS, MOHOMEp, IMOJMMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ CO€IUHEHMs); TEOPUM U  3aKOHbI (TEOpHUs  CTPOCHMS
opraHuueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3bIK XWMMHH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXallle B OCHOBE NMOHUMAaHUSI MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHUM,
(dakTosoruueckue CBEJEHUS O CBOMCTBAX, COCTaBe, IOJIyYeHUH U Oe30IacHOM
UCIOJIb30BaHNU BAKHEHIIMX OPraHMYECKUX BELIECTB B OBITY W TNPaKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa,;

c()OPMUPOBAHHOCTh YMEHUW BBIABIATH XAPAKTEPHbIE NPU3HAKK TOHITHI,
YCTaHaBIMBAaTh HMX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME TIOHSTHS IPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALLICHUI OPraHUYECKUX COEANHEHU;

cOPMUPOBAHHOCTh YMEHUH UCHOJb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIS
COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOWN) (opMy
OpraHUYeCKUX BEUIECTB M YPABHEHUN XMMHMUYECKUX PEAKIIMi, U3rOoTaBIMBATH MOJEIH
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MOJIEKYJl OpPraHMYeCKMX BEIIeCTB U1 HWJUIIOCTPAllMM HUX  XUMHUYECKOTr0 U
IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUH YCTAHABIMBATh NPUHAMJEKHOCTb H3YyUYEHHBIX
OpPTaHUYECKUX BEIIECTB MO WX COCTABY U CTPOEHUIO K ONMPEACIEHHOMY KJacCy/TpyIIe
coeMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ U  a30TCOJACP)KAIIUE  COCIAMHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI), JaBaTh MM Ha3BaHMUsS IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC), a Takke NpUBOAUTH TPUBHUAIIbHBIC HAa3BaHUS OTACIBHBIX
OpraHUYeCKUX BEIIEeCTB (PTWIIEH, MPOMWICH, aleTWICH, 3THJICHIJIMKOJb, TIULEPHH,
dbeHon, QopMampAeTHUI, aleTadbACTUl, MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa,
OJICMHOBAs KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PPYKTO3a, KpaxMall, [eJUI0I03a,
TJIMITUH);

chOPMHUPOBAHHOCTh YMEHHMSI  ONpPENENsATh BUIbl XUMUYECKOH CBSI3M B
OpTraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPaTHBIC);

cOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSITh TOJOKEHHS TEOPUM  CTPOCHUS
opranuueckux BemniecTB A. M. BbytnepoBa mjisi 0OBsICHEHHS] 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh COCTaB, CTPOEHHUE, GU3HUECKHUE U
XUMUYECKUE CBOMCTBA TUMMYHBIX MPEICTaBUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB (METaH, 3TaH, STWJICH, MPOIMWIICH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, 6eH30i1, METAaHOJ, 3TAaHOJ, ATWICHIJIMKOJb, TJIMIEPUH, (DEHOJ, aleTanbIerus,
MypaBbUHAsl U YKCYCHasl KHUCJIOTHI, TJIFOKO3a, KpaxMmal, IEeJUII0JI03a, aMUHOYKCYCHas
KHCIIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HHUMHU YpPaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (DOPMYII,

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKHU YTIIEBOJIOPOJIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, Yrojib), CHOCOOB UX MEPEPAOOTKH U MPAKTHUIECKOE
MIpUMEHEHUE TTPOYKTOB MEPEepadOTKH;

chOpPMHUPOBAHHOCTh ~YMEHUW MPOBOJAUTH  BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJMYECTBA HCXOJHOTO BEIIECTBA WU MPOIYKTa
peakIuu Mo M3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY OJHOTO U3 MCXOJIHBIX BEIECTB
WJIM TIPOAYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHUM BIIQJICTh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YYCHUU BEIIECTB U XUMUYECKHUX
ABJICHUN (HAOMIOACHUE, W3MEPEHHE, SKCIEPUMEHT, MOAEIMPOBAHUE), HCIOIb30BATh
CUCTEMHBIC XUMWYECKUE 3HAHMS JIJISl MPUHATHUS PEIICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIIOMATh TpPABWIA TOJH30BAHMS XHUMHYECKOU
MOCyIOM U Ja0OpaTOpHbIM 00OpyJOBaHUEM, a TaKXke ImpaBujia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBINOJTHEHUIO JA0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUH ITUTAHUPOBATH W BBINIOJNHITH  XUMHUYECKUN
AKCIEPUMEHT (TIpeBpallleHrss OPraHMYEeCKUX BEIIECTB NPU HArpeBaHUH, MOJIyYEHUE
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ATUJIEHA U H3yYEHHUE €ro CBOWCTB, KAU€CTBEHHBIE PEAKIIMH OPraHMYECKUX BEIIECTB,
JeHaTypalus OeJIKOB MPU HarpeBaHUM, I[BETHBIE PEAKIMH OEIKOB) B COOTBETCTBUU C
NpaBUJIaMH TEXHUKKA O€30MACHOCTU MPHU OOpAIlEHUH C BEUIECTBAMHU M J1aOOPATOPHBIM
00OpyIOBaHUEM, TPEACTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3aMyCy YpaBHEHUI COOTBETCTBYIOIIMX PeaKIMii U POPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  aHAJIU3UPOBATH  XUMHUYECKYIO
uH(poOpMaIMIO, TIOJly4aeMyl0 M3 PpPa3HbIX HCTOYHHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, TaTEpHET U IpyTHX);

c(hOpMHPOBAHHOCTH YMEHUI coOmo1aTh MpaBuiia AKOJIOTUUECKHU
11€J1€CO00pa3HOT0 TOBEACHUS B OBITY U TPYOBOM AEATEIBHOCTU B IIEJISIX COXPAHEHUS
CBOETO 3JIOPOBbSI U OKpY)KaloUleld MPUPOJHOM Cpellbl, OCO3HaBaTh OMACHOCTb
BO3/ICHCTBHS Ha JKMBBIE OPTaHU3MBI OMPECIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs
cmpici  mokazarenss [IJIK, mnoscHATh Ha mnpuMepax cHocoObl YMEHBUIEHUS W
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M UEIOBEKa;

UIg  OOYyYaroIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/0POBbs: YMEHHUE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX I[I03HAaHUS BEIIECTB MU
XUMUYCCKUX SBJICHUMN;

JUISL CIICTIBIX U CHA0OBUASIIUMX OOYYaIOMIMXCS: YMEHHE HUCMOJIb30BaTh PeiibeHO-
TOYEYHYIO cucteMy 06o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.

11 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUsI Kypca «OOIas U HeopraHUYecKas XUMUSD»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN: O XUMHUUECKON COCTaBIISIOINICH €CTEeCTBEHHO-
HAay4yHOM KAapTUHBI MHpA, POJAM XUMUHM B TIO3HAHUM SIBJICHUN TPUPOIBI, B
(hOpMHUPOBAHUN MBIIUICHUS U KYJIbTYPhI JUYHOCTH, €€ (PYHKIIMOHAIEHON IPaMOTHOCTH,
HEOOXOAMMON ISl PEIICHHsS] TPAKTUYECKUX 3aad M IKOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBbIO U MPUPOJTHOU Cpelie;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONME TIOHATHS (XMMHUYECKHH O3JIEMEHT, aroM, wu3orom, S-, pP-, d-
AJNIEKTPOHHBIE OpOWTATM aTOMOB, HOH, MOJIEKYJid, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTh, AJICKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHHUS, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, METaJUIMYECKasi, BOJOPOJHAs), KpHUCTaUIMUeCKas pemeTKa,
TAMBl ~ XUMUYECKUX  pEakluii,  pacTBOp,  DJEKTPOJUTHI,  HEIJIEKTPOJUTHI,
ANEKTPOJUTUYECKAST  JUCCOIMAlMS,  OKHUCJIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMUYECKON peakluu, XHUMHYECKOE pPABHOBECHE); TEOPUUM M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOU IUCCOLMalnKY, nepuoanueckui 3akoH [l. M. MenzaeneeBa, 3aKkoH
COXpPAaHEHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUs U TPEBpallleHUs] DSHEPrUU MpHU
XUMUYECKUX  PEAKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUNA  SI3bIK  XUMUH,
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MUPOBO33PEHYECKUE 3HAHMS, JIEXKallMe B OCHOBE IIOHMMaHHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (HAKTOJOTMYECKUE CBEIEHUS O CBOMCTBAx,
COCTaBe, MOJYYEHHH M O€30IacHOM MCIOJb30BAaHUM BAKHEUILUX HEOPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YEI0BEKa,

chOpPMUPOBAHHOCTh YMEHUW BBISABISATH XapaKTepHbIE TPU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aMMOCBSA3b, MCIOJIB30BATH COOTBETCTBYIOLIME IOHATUS IIpU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX IIPEBPAILICHHUI;

c(hOPMHUPOBAHHOCTh YMEHUW HCIMOIB30BATh XHUMUYECKYIO CHUMBOJIMKY JJIsI
cocTaBlieHUs] (POPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUN, CHCTEMATHUECKYIO
Homenkinatypy (IJUPAC) u TpuBHManbHBIC Ha3BaHHS OTACIBHBIX HEOPTAaHUYCCKUX
BELIECTB (yrapHbI Tra3, YIIEKHUCIbIA ra3, aMMHuak, rameéHas HM3BeCTb, HeramcéHas
U3BECTh, MUTHEBASI COMIA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUUH OINpPEAENATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUAX PA3IMYHOrO COCTaBa, BUJI XUMUYECKON CBA3HU
(koBaJeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCOUHEHUAX, THUI
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA (aTOMHAas, MOJIEKYJIsIpHas, HOHHas,
MeTaJlJIn4ecKas), XapakTep cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COEIMHEHUM;

c(OpPMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAMJICKHOCTh HEOPTaHHMYECKUX
BEILIECTB IO HMX COCTAaBY K OMNPEAENIEHHOMY KIAacCy/TpyIIe COEAHMHEHHWH (IpoCThie
BELIECTBA — METAJUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE
TUPOKCUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHUM pacKpblBaTh CMBICI MEpHOANYECKOro 3akoHa Jl. M.
MeHnneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ileprogudeckoil CHUCTEMBl XUMHUYECKHX
anemeHToB JI. V. MenaeneeBa, UCNONB3Ys MOHSITUS «S-, P-, U-2IEKTPOHHBIC OpOUTAIIHY,
«OHEPreTUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMWCTB
XUMHAYECKUX JJIEMEHTOB M MX COEIMHEHWM MO nepuoaam u rpynnam llepmogmdeckon
CUCTEMBI XUMHYECKUX dJieMeHTOB [l. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBa  HEOPraHMYECKUMX  BEIIECTB  Pa3JMYHbIX  KJIACCOB,  MOJTBEPXAATh
CYILLIECTBOBAHME T'E€HETUYECKON CBSI3M MEXKIYy HEOPraHWYeCKHMMH BEIECTBAMHU C
ITOMOILBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIUPOBATh XHMUYECKHE PEAKIUH IO
pa3IMYHBIM TpPU3HAKAM (YHCIy M COCTAaBy pEArMPYIOIIHMX BEIIECTB, TEIIOBOMY
ahdekTy peakuuu, HU3MEHEHUIO CTENeHEW OKHUCIEHUS JJIIEMEHTOB, OOpPaTHUMOCTH
peaKiMM, yYaCTUIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHUMN COCTaBIISATh YPABHEHUS PEAKLUN Pa3IMYHBIX TUIIOB,
MOJIHBIE U COKpAIlEHHBbIE YpaBHEHHUS peakUuil MOHHOTO OOMEHa, YYWThIBas YCJIOBHS,
MIPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHLA;
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chOPMHUPOBAHHOCTh  yMEHUH  TPOBOJAUTH  PEAKIUH,  MOJTBEPIKIAIOIIIEC
KAUE€CTBEHHBIM COCTaB PA3JIMUYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OINBITHBIM
NyTEM MOHBI, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEIIECTB;

chOPMHPOBAHHOCTh ~ YMEHHH  pPACKPHIBATh  CYIMIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKITUN TTOCPEICTBOM COCTABIICHUS DJICKTPOHHOTO OanaHca 3THUX
peaKkiuu;

c(hOPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOU
peakiMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PABHOBECHUS B
3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh XUMUUYCCKUE MPOIIECCHI, JICKAIIHIE
B OCHOBE IIPOMBIIUICHHOTO TIOJIYYEHHsSI CEPHOM KHUCIOThl, aMMHUaKa, a TakKke
c(hOpMHUPOBAHHOCTH MPEACTaBICHUI 00 OOITUX HAYYHBIX MPUHIIMIIAX U IKOJIOTHUYECKUX
npobJieMax XUMHYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUUCICHUS C UCTIOIb30BAHUEM TOHSTUSA
«MaccoBasi JIOJIsl BEIIECTBAa B pPAacTBOpe», OOBEMHBIX OTHOIICHWH Ta3oB MpHU
XUMUYECKUX PpEaKIMsIX, MacChl BeIIeCTBA WM 00bEMa Ta3oB [0 M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIMX B pPEaKIUU
BEIIIECTB, TEIJIOBOTO A(PdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, NPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIIOATh MpPAaBWIA TOJB30BAHUS XHUMHYECKOU
nocyyol u jabopaTOpHbIM O0OpYJOBaHHMEM, a TakKe IIpaBuiIa OOpalleHus ¢
BEIIIECTBAMH B COOTBETCTBMU C MHCTPYKIUSAMH TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

cOpPMHUPOBAHHOCTh ~YMEHHMI  IUIAHUPOBATh M  BBINOJHITH  XUMHYECKUIM
AKCIEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOpPOAAa B MPUCYTCTBHM KaTallu3aTopa,
ONPENEITICHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBK) YHUBEPCAIBHOIO WHIMKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIMU, PEaKIIuu HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMu Ha Cyyb(at-, KapOOHAT- U XJIOPU/-aHUOHBI, HA KATHOH
aMMOHUS, PpEIIEHWE HSKCHEPUMEHTAJIbHBIX 3aJady 1o TemaM «Meramne» U
«HemeTannel») B COOTBETCTBUH C TIPABUJIAMH TEXHUKHU O€30MACHOCTH MPHU OOpaIICHUH
C BeIIEeCTBAMH M JIA0OPATOPHBIM OOOpPYAOBaHUEM, TIPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO HKCIEpUMEHTa B (pOpMe 3alrcu ypaBHEHUN COOTBETCTBYIOIIMX PEaKIUi
1 (popMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAIU3UPOBATH  XUMHUYECKYIO
uHopmaIuoo, TOJy4aeMyld M3 pa3HbIX HCTOYHHKOB (CpeICTBa  MacCOBOM
KOMMYHUKaIu, MTHTepHET U ApYyTrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobro1aTh npaBuia 3KOJIOTUYECKH
11e71eCO00pa3HOTO MOBEACHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LIEJISIX COXPaHEHUS
CBOETO 3JI0POBbSI M OKPYXKAIOLIEW TMPHUPOJHOW CpEeIbl, OCO3HABaTh OMNACHOCTh
BO3/ICICTBUSI HA JKUBBIE OpPraHU3Mbl OMPEAECIEHHBIX BEUIECTB, MOHUMAs CMBICI
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nokazarens [1JIK, noscHaTs Ha mpuMepax CrocoObl YMEHBIICHHUS M TPEIOTBPAICHUS
UX BPEIHOTO BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa,

Ui OOYyYaroIIMXCS C OrPaHUYEHHBIMH BO3MOYKHOCTSIMH 3/0POBbs: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX IIO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIA CIIETIBIX U CJIA0OBUISALIMX OOYYarOIIMXCS: YMEHHUE HCIOJIb30BaTh pPebeHO-
TOYEYHYIO cucteMy 00o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

Pymsutuc I'.E. Xumus 10 kmacc (6a30BbIit ypoBeHb), M.: [IpocBemenue, 2009.
Pymsutuc I'.E. Xumus. OcHoBel oOmeld xumuu. 11 kmacc: M.: Ilpocsemenue,
2011.
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TemaTHuyeckoe NVIAHUPOBAHUE

10 kiace
Tema KoaunvecTBo yacoB
1. Teopus XUMHUYECKOTO CTPOECHUS OPraHUYECKHUX 3 gaca
coenuHeHnii A. M. bytieposa

2. YTneBoaopoJsl 13 yacos

3. Kucnoponcoaep:xaiine opraHidecKue COeIMHEHUS 13 yacos

4. A3zorconepKalliue OpraHuYeCKUue COSTUHEHMSI 5 yacoB
UTOIrOo 34 gaca

KoHTpoapHBIX paboT 2, MPaKTHIECKUX 2

11 kjaacc
Tema KosmuecTBO yacoB
1. Crpoenue BemiecTa 4 gaca
2. XUMHYECKHUE PEeaKIuu 10 yacoB
3. Meraibl 1 HEMETAJLIbI 14 gacosB
4. XUMHSA U )KU3HDb 6 JacoB
HUTOT'O 34 gyaca
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Conep:xaHue u npeAMeTHbIE Pe3yJIbTAThI H3y4YeHHUS TeM NpeaMeTa « XUuMHUshH

10 KUIACC

Tema ¢ YKazaHuem
KOJIN4Y€CTBA YacoB

Conep:xaHue TeMbl

Hpe}lMeTHble pe3yJbTaTbl OCBOCHHUA TEMbI

Teopust XMMUYECKOTO
CTPOEHHUS

[losiBieHHe M pa3BUTHE OPraHUYECKOW XMMHUHM Kak HayKH.
[Ipenmer opranudyeckod XuMuM. MeCcTO UM  3HAYCHHUE

—  pacKpbIBaTh HA MPUMEPAX MOJOKEHUS TEOPUU XUMUUYECKOTO
crpoenus A.M. bytiepoBa;

OpPraHMYECKHUX OpPraHUYECKON XMMUU B CUCTEME ECTECTBEHHBIX HayK. —  OOBSCHATH MPUYUHBI MHOTO00pa3usi BELIECTB HAa OCHOBE
coequHeHuit A. M. XUMHUECKOE CTPOEHHUE KaK IMOPAIAOK COEAMHEHUS aTOMOB B | OOLIMX IpPEJCTAaBICHUN 00 UX COCTaBE U CTPOCHUH;
byrneposa MOJIEKYJIE COIJIaCHO MX BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHMUSI — IPUMEHATh IpaBWIa CHCTEMaTHYECKOH MEXKIYyHApOIHOM
(3 yaca) TEOPUM XHMHYECKOTO CTPOEHHUS OPraHWYECKMX COEAMHEHUI | HOMEHKJIATyphl Kak CpeACTBa pasivueHus W HJIeHTU(UKALUU
AM. bytniepoBa.  YruepoAHblii  CKEJIET  OPraHMYECKOM | BEIIECTB I10 UX COCTABY U CTPOCHHUIO;
MoOJIeKyNIbl. KpaTHOCTb XMMHYECKOH CBSI3U. 3aBUCHUMOCTD —  ULTIOCMPUPOSaAmMb HA NPUMEPAX CMAHOBIEHUE U 360NIOYUIO
CBOWCTB BEIECTB OT XHMMHUYECKOIO CTPOEHUS MOJEKYI. | Op2aHUYECKOt XuMuu KAaK HAYKU HA PA3IUYHBIX UCHOPUYECKUX
N3omepus u usomepsl. [loHsATHE 0 QYHKUMOHAIBHOM TPYIIE. | amanax ee pazeumus;
[MpuHIMOBL  KTacCU(pUKAIMA ~ OPraHUYECKUX COCTUHECHUH.
Cucrematnueckass  MEXIyHapoJHas  HOMEHKJIATypa U
MIPUHLIMIIBI o0pa3oBaHUs Ha3BaHUU OpPraHUYECKUX
COCTUHEHUH.
VYrneBonoponbl AnKaHBI. Cmpoenue MOJIeKY bl memana. —  packpbIBaTh Ha MpUMepax MOJIOKEHUS TEOPUU XUMUYECKOTO
(13 gacoB) I'omonornueckuii psan ankadoB. ['omosorn. HomeHnkinatypa. | ctpoenust A.M. bytneposa;
N3omepus YTIIEPOIHOTO CKeJIeTa. 3aKOHOMEPHOCTH —  OOBACHATH NPUYMHBI MHOI000pa3usi BEUIECTB Ha OCHOBE

M3MEHEHUs (U3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha

nmpuMepe MeTaHa W JTaHa): peakluu  3aMelIeHUs
(ranoreHnpoOBaHHE), JETUAPUPOBAHHUSL KaK CIOCOOBI
MOJYYCHUSI BAXHEWIINX COCIMHEHUH B  OPraHUYECKOM

cuHTe3e. ['opeHre MeTaHa Kak OAWH U3 OCHOBHBIX MCTOYHUKOB
TeIla B MIPOMBIIIJIEHHOCTH U ObiTy. Haxoxxnenue B npupojae u
IIPUMEHEHHUE aJKAHOB. [[oHAamue 0 YuKIoaiKanax.

ATKeHBI. Cmpoenue MOJIeKY bl OMuena.
I'omonorunueckuii psp ankeHoB. Homenknartypa. M3omepus
YTIEPOAHOTO CKeJleTa W IOJIOKEHHS KPAaTHOM CBSA3H B
MoJieKyne. XUMHUYECKHE CBOWCTBAa (Ha INpUMEpPE JTUJICHA):
pEeaKIMK MPUCOEIUHEHHs (TalOreHUPOBAHUE, UOpuUposanue,
TUJpATALUs], 2UOPO2aN02eHUPOBane) KaK CIoco0 MOIydeHUs!

00IIMX MpeICcTaBICHH 00 UX COCTaBe M CTPOCHUU;

— TIPUMEHATH TMpaBWiIa CHUCTEMATHYECKOM MEKIYHAPOIHOMN
HOMEHKJIATYpbl KaK CpEICTBA pazNu4YeHHUs U WUACHTU(DUKAIIH
BEILIECTB I10 UX COCTAaBY U CTPOCHUIO;

—  COCTaBISITh MOJICKYJSIPHBIE U CTPYKTYpHBIE (OPMYIIBI
OpraHMYECKHUX BEIECTB KaKk HOCUTeNed MH(POpMalUH O CTPOCHHUH
BEILIECTBA, €T0 CBOMCTBAX M MPHUHAIEKHOCTH K OIPEAECICHHOMY
KJIACCY COCIMHEHU;

—  XapakTepu30BaTb OpPraHUYECKUE BEIIECTBA IO COCTABY,
CTPOCHUIO U CBOfICTBaM, YCTaHABJIMBATb IMPUYUHHO-CIICACTBCHHBIC
CBSI3M MEXY TAaHHBIMU XapaKTEpPUCTUKAMU BEILECTBA;

— IIPHUBOJUTH IMPUMCEPHBL XUMHUYCCKUX
PAaCKPBIBAIOIINX XapaKTEPHbIE CBONCTBA

peakuui,
TUIINYHBIX
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(YHKIIMOHATBHBIX TPOU3BOJIHBIX YIJIEBOJOPOJIOB, TOPEHHS.
ITonumepusanus STWIEHA KAaK OCHOBHOE HAIPABICHUE €T0
ucronb3oBaHus.  [lonmuaTuneH  Kak — KpyHHOTOHHAXKHBIN
IIPOAYKT XMMUYECKOIO ITPOU3BOACTBA. l[puMeHenue sTriieHa.

Anxaauensl U Kayuyku. [loHarue o6 anmkagueHax Kak
YIJIEBOAOPOAAX C ABYMs ABOMHBIMH CBA3AMHU. [lonumepusanus
muBuHMIa  (OyragueHa-1,3) kak  cmoco0 — TOJYYCHHS
CUHTETUYECKOrO0 Kaydyka. HaTypanabHbIi M CHHTETHYECKUI

Kayuyku. Bynkanuzaums kayudyka. Pesuna. Ilpumenenue
Kay4yyKa U pEe3UHBI.
AJIKUHBI. Cmpoenue MONEK) bl ayemuiena.

I'omonornueckuit psn ankuHoB. Homenkiatypa. M3omepus
YIJIEPOJHOTO CKEJleTa M IIOJOKEHUs KpaTHOM CBSI3U B
MoJieKysie. XUMHUYECKHUE CBOMCTBA (Ha MpUMeEpe aleTUlIeHa):
peakiMy IMpHCcOoeIMHEeHUs (TaloreHUupoBaHUe, 2uopuposanue,
THIPATAIMS, 2UOPO2ATOEHUPOBAHUE) KaK CIIOCO0 TOTydeHHS
IIOJINMEPOB M JIPYrUMX TOJE3HBIX HpOAyKTOB. ['opeHue
alleTUJIEHAa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU
IUIS CBapKHU U pe3Ku MeTaiuioB. IIpuMeHeHne aneruieHa.

Apenbl. beH3011 Kak MpeacTaBUTENb apOMaTUYECKUX
yrieBonopoaoB. Cmpoenue monekynv Oensona. XuMUUECKue
CBOMCTBA: peaklUMH 3aMmelleHus (TaJoreHUpOBaHUE) Kak
CMoco0 MOJY4eHUs XMMUYECKHUX CPEACTB 3allMThl pacTeHUi,
npUcoeAUHEeHUs  (TUOPUpPOBAHME) KAk  J0Ka3aTelbCTBO
HeNpeAeabHOro  Xapakrepa OeH3ona. Peakuus ropeHus.
[Ipumenenue 6eH3ona.

Xumuss u  oHepreTuka. [IpupogHbple  HMCTOYHUKH
yIIIeBOI0pO0B. [IpupoaHbIil M MOMYTHBIM HE()TIHON Ta3bl, UX
cocTaB M ucnoib3zoBaHue. CocraB HepTH U ee mepepaboTKa.

Hedrenponykrsl. OxtaHoBoe uucino OeH3uHa. OxpaHa
OKpY>KaroIen Cpelsl pu HedTenepepaboTke "
TPaHCIIOPTUPOBKE He(PTENPOAYKTOB. ATbTEepHAaTUBHbIE

HCTOYHUKU SHCPTHUHU.

MPEJICTAaBUTENICH KJIACCOB OPTaHMYCCKHX BEHISCTB C IEJIBI0 X
uaeHTU(PHUKAIMYN 1 00bICHEHUS 00JaCTH TPUMEHEHUS,

—  HCIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUH M XMMHYCCKUX
CBOMCTBaxX  BEMmIECTB Juisi  O€30MacHOr0  NPUMEHEHUs B
MPAKTUIECKOMN JCSITeILHOCTH;

— TPUBOJUTH TPHUMEPHI MPAKTUYCCKOTO  HCIIOTH30BAHUS
MPOAYKTOB  TiepepaOdOTKM  HepTH W NPUPOJHOrO  Tasa,
BBICOKOMOJICKYJISIPHBIX COeIMHEHNT (monmaTHIIEHA,
CHHTETHYECKOI'0 KaydyKa, alleTaTHOTO BOJIOKHA);

— BIQJETh MpaBUJIaMH U TpHeMaMu Oe30MacHOi paboThI C
XUMHYCCKUMH BEIICCTBAMH M JJAOOPATOPHBIM 000PYI0BAHUEM;

— TPOBOAWTH pacueThl HA HAXOXKIACHHE MOJICKYJISIPHON
(GopMyInbl  YIIIEBOJOPO/AA IO TPOAYKTAM CrOpPaHHS M 10 €ro
OTHOCHUTEIBbHON IUIOTHOCTH X MACCOBBIM IOJAM DJJIEMEHTOB,
BXO/AIIHX B €r0 COCTaB;

—  WLIIOCMPUPOB8AmMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO
OpPeAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX
IManax ee pazeumuisi;

—  UCNONb306aMb  MemoObl  HAYYHO2O0  NO3HAHUSL — NpPU
BLINOJIHEHUU NPOEKMO8 U YUEOHO-UCCIe008AMENbCKUX 3A0ad NO
UBYYEHUIO  CBOUCMS, CNOCOD08 NONYYEHUs U PACNO3HABAHUS
OpP2aHUYECKUX BeUecms;

—  YCMaHaenueamv 2eHemuyecKylo C6s3b MedHcoy Kiaccamu
OpeaHu4eckux —eewecms 0 0DOCHOBAHUS  NPUHYUNUATLHOLUL
B03MONCHOCMU NOAYYEHUSI OPSAHUYECKUX COCOUHEHUL 3A0aHHO20
cocmasa u cmpoenusi;

—  ycmamaenueamv - 63auMOCGA3U  MedxHcOoy — pakmamu U
meopuetl, NPUYUHOU U CAeOCmeuemM Npu aHaiuse npoOIeMHbIX
cumyayuii U 000CHOBAHUU NPUHUMAEMbIX DPEeUleHUull Had OCHO8e
XUMUYECKUX 3HAHUIL.

27




Kucnoponconep:xaiue
OpraHuYecKue
COCANHCHUA

(13 gacoB)

Crouprel. Knaccudukanus, HOMEHKIATypa, U30MEpHs
cnupToB. MeTaHoI M 3TaHOJ KaK MPEACTaBUTEIM MPEACIIbHBIX
OJIHOATOMHBIX CHUPTOB. XMMHUUYECKHE CBOMCTBA (Ha mpUMEpe
METaHoJIa ¥ ATAHOJA): B3aUMOJICHCTBUE C HATPUEM KaK CIOCO0
YCTAaHOBJICHUSI  HAJIW4Msl THAPOKCOTPYMIBI, peakius ¢
raJIoreHOBOJIOPOAAMHU KaK CIIOCO0 MOIY4YeHHs] pacTBOPHUTEIEH,
JeTUapaTanus Kak Crnoco0 TMOdMydeHHsl JTHIIeHA. Peakmwus
TFOPEHHUs: CHUPTHl KaK TOIUIMBO. [IpuMeHeHne MeraHona u
sraHos1a. PU3nMONOru4ecKoe AEMCTBUE METAHOJIA U ITAHOJIA Ha
OpraHu3M 4eJIOBeKa. OTWICHIVIMKOJIb W TJIHMIEPUH Kak
MPEACTAaBUTENN  TMPEJCIbHBIX  MHOTOAQTOMHBIX  CIIHPTOB.
KauecTBeHHass peakiusi Ha MHOrOaTOMHBIE CHUPTBI U €€
MPUMEHEHUE [JIi pacrno3HaBaHUs TJIMIIEPUHA B COCTaBE

KOCMETHUYECKMX  cpeAcTB. IIpakTuueckoe  mpumMeHeHUe
STUJICHIJIMKOJIA U TJIMUEPUHA.
@®enon. Crpoenue Monekynasl ¢eHona. Bszaummuoe

GNUANHUE AMOMOE 8 MOleKyle QeHona. XumuiecKue couUcCmea:
g3aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM HAMPUsl, OPOMOM.
[Tpumenenue peHoma.

Anpnerunpl. Metananp (hopmanbaerua) W 3TaHAb
(aueranbaerua) Kak MpeacTaBUTENH MPEAEIbHBIX albJETUIOB.
KayecTBeHHBIE peaknMy Ha KapOOHWIIbHYIO TPYIIY (peakius
«cepeOpsHOro 3epKana», B3aUMOAECHCTBHE C TUAPOKCUIOM
meau (II) m ux nmpumeHeHue A OOHAPYXKEHUS NpPEAETbHBIX
QIIBJICTU/IOB B TMPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTD
anpaeruioB. [Ipumenenue GopManbaeruaa u aeranbIeruia.

KapOoHoBble KHMCHIOTBI. YKCycHass KHUCJIOTa Kak
NPEJICTaBUTENb TPEAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT. XUMHUYECKHE CBOMCTBAa (Ha MpUMeEpe YKCYCHOM
KHUCJIOTBI): PEaKIMU C MEeTaJUIaMH, OCHOBHBIMH OKCHJIAMH,
OCHOBaHUSIMU M COJIIMH Kak MOJTBEP)KJIEHUE CXOJICTBA C
HEOPraHMYeCKUMHU KUCIoTaMu. Peakius stepudukanuu Kak
croco0 moryueHus cIoKHbIX 3gupoB. [Ipumenenne ykcycHoi
KUCHOTHL. [IpencTaBienue o BHICIINX KapOOHOBBIX KHUCIOTAX.

Cnoxuble 3¢upsl U xupbl. CroxkHble 3(HpH Kak

—  pacKkpbIBaTh Ha MpUMEpax MOJIOKEHUS TEOPUU XUMUYIECKOTO
crpoenus A.M. bytiepoBa;

—  OOBSACHATHh TPUYMHBI MHOTO00pa3usi BEIIECTB Ha OCHOBE
o0LIMX MpeIcTaBIeHH 00 UX COCTaBe U CTPOCHUU;

— TPUMEHITh MpaBHIIa CHCTEMATUYECKOW MEXTyHAPOIHOM
HOMEHKJIATYpbl KaK CpEeICTBA pasziW4yeHUs U UACHTU(DUKAIIH
BEIIECTB 10 UX COCTaBY U CTPOCHHIO;

—  COCTaBIISITh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (OPMYIIBI
OpPTaHWYECKHUX BEIIECTB KaK HOCUTENIeH MH(POpPMAIMH O CTPOCHHUH
BEIIECTBa, €r0 CBOMCTBAX U NMPUHAMICKHOCTH K ONPEIEICHHOMY
KJIACCY COCIMHEHU;

—  XapaKTepu3oBaTh OPraHWYECKUE BEIIeCTBA IO COCTaBy,
CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh MPHUYUHHO-CIICICTBEHHBIC
CBSI3M MEXKYy JaHHBIMU XapaKTEPUCTUKAMH BEIlleCTBa;

—  TIPUBOJUTH TIPUMEPBI XUMUYECKHIX peaKkuui,
PacKpbIBAIOIIUX XapaKTepHbIe CBOMCTBa TUTTUYHBIX
MPEJICTAaBUTENICH KJIACCOB OPTaHMYECKHUX BEHISCTB C IEJIBI0 HUX
uAeHTU(PUKAIIMN U 00bICHEHUS 001aCTU MPUMEHEHUS;

—  HCIOJIb30BaTh 3HAHHS O COCTaBE, CTPOCHUH M XHUMHUYECKUX
CBOIiCTBaxX  BeWIECTB Juis  O€30MacHOro  NpPUMEHEHUs B
MIPAKTUIECKON JCSITeTLHOCTH;

— TPOBOAWTH OMBITHl IO PACIO3HABAHUIO OPTAHMYECKUX
BEIIECTB: TIMIIEPUHA, YKCYCHOM KHUCIIOTHI, HENPEACIbHBIX JKHUPOB,
TIIIOKO3BI, Kpaxmalla — B COCTaBe IMHUIIEBBIX MPOAYKTOB U
KOCMETHYECKHUX CPEJICTB;

— BIQAETh MpaBUJaMH U TpHeMaMu Oe30macHoi paboThI C
XUMHUYECKHMH BEIECTBAMH U JTAOOPATOPHBIM 000PYIOBAHUEM;

—  WLIIOCMPUpO8ams HA NpUMepax CMAaHogieHue U 380110UUI0
OpP2AHUYeCKOU XUMUU KAK HAYKU HA PA3IUYHBIX UCMOPUYECKUX
omanax ee pazeumusl;

—  UCNONb306aMb  MemoObl  HAYYHO20  NO3HAHUS — NpU
BLINOIHEHUU NPOEKMO8 U YUEOHO-UCCIe008AMeNbCKUX 3a0ad No
U3YYEHUI0  CBOLCM8, Cnocob08 NoNyYyeHus U PAacno3HABAHUs
Op2aHu4ecKux eujecmas,

—  YCMAHABIUBAMb 2eHEeMUYECKYI0 C653b MeHCOy KIACCAMU
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IOPOAYKTHl  B3aUMOJEHCTBHS ~ KapOOHOBBIX  KHCIOT €O
cnuptamu. [IpyuMeHeHHe CIIOKHBIX 3(UPOB B MHILEBOW H
nap@oMepHOl MPOMBINUIEHHOCTH. JKHpBl Kak CJIOXHBIE
5¢Upbl NHMIEPHUHA W  BBICIIMX KAapOOHOBBIX  KHCIIOT.
PactutenbHbIE U KUBOTHBIE )KUPBI, UX COCTaB. Pacnio3HaBaHue
pPacTUTENbHBIX >KMPOB Ha OCHOBAaHMM WX HENPEAEIbHOIO
xapakrepa. lIpumenenune xupos. ['maponus wim oMbuIeHUE
KHPOB KaK CIOCOO TMPOMBIIIJICHHOTO IIOJMyYeHHUS COJIeH
BBICIIMX KapOOHOBBIX KHCIOT. MbUIA KaK COJM BBICIINX
KapOOHOBBIX KUCJIOT. Morolue cBOKWCTBa MbLia.

Yrneponpl. Knaccudukanust yriaeBogos. Haxoxnenue
yIaeBoioB B mpupoje. [Uroko3a Kak — anbAeruaoCHupT.
bpoxenue rimoko3bl. Caxapo3sa. [ uopoaus caxaposwvr. Kpaxman
U LEJUI0JI03a KaK OMOJIOTMYECKUE MOJIMMEpbl. XUMHYECKHE
CBOMCTBa Kpaxmajia M LEJUII0JI03bl (TUAPOIN3, KaueCTBEHHas
peakuuss ¢ HOJOM Ha Kpaxmal W €€ IMpPUMEHEHHUE I
oOHapyKeHMsI Kpaxmalla B IpoaykTax nutanus). [Ipumenenue
u  Ouojormyeckas  ponb  yrineBojoB. [lomsitme 00
HCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEPE all€TaTHOI'O BOJIOKHA.

Wnentudukanms OpraHU4eCKUX COCIMHEHUM.
l'enemuueckas c6a3b  Mmedxcoy Kiaccamu — OpeaHUYecKux
coedunenuti. TUTIBI XUMUYECKHX pEaKUUil B OPraHUYECKOU
XUMHUH.

OpeaHudeckux eewecme 011 0DOCHOBAHUS  NPUHYUNUATLHOU
B03MONCHOCMU NOLYYEHUSI OPSAHUYECKUX COEOUHEHUU 3a0aHHO20
cocmasa u cmpoenusl;

—  ycmamaenueamv  63auUMOCEA3U  MedHcoy — akmamu U
meopuetli, NPUYUHOL U Cre0Cmeuem npu auaiuse npooOIeMHbIX
cumyayuti 4 000CHOBAHUU NPUHUMAEMbIX peuleHUull Ha OCHO8e
XUMUYECKUX 3HAHULL.

A3zoTcoaepxanue
OpraHUYeCcKHe
COCIMHECHHUS

(5 gacos)

AmuHOKHUCHOTHI U Oenku. CocTaB MU HOMEHKIJIATypa.
AMUHOKHUCIIOTHI KaKk aM()OTepHbIE OpraHu4YecKhe COeIUHEHUSI.
[TentuaHasa cBs3b. buonornyeckoe 3HaYEHUE (L-aMHUHOKHUCIIOT.
OO6nacTi mpUMeHEHUs: aMUHOKHUCIIOT. benku kak mpuponHbIe
ouononumepsl. CocTaB M CTpoeHHUE OEIKOB. XHMMHUYECKHE
cBOMcTBa O€nKOB: THApoONuU3, AeHaTypauus. OOHapyxkKeHHE
OCJIKOB TP TIOMOIIM KadyeCTBEHHBIX (IIBETHBIX) PEAKIUH.
[IpeBparenuss OenKOB MHIKM B OpraHu3Mme. buomorumdeckue
GbyHKIMHN OEIKOB.

—  pacKpbIBaTh Ha MPUMEPAX MOJOKESHHUS TEOPUU XUMUUECKOTO
ctpoenus A.M. bytieposa;

—  OOBSCHATH MPUYMHBI MHOTOOOpa3usi BEUIECTB HAa OCHOBE
00IIMX MpeICTaBICHH 00 UX COCTaBe M CTPOCHUU;

— TMPUMEHSTh TMPaBWIA CHUCTEMATUYECKOW MEXKITYHAPOIHOU
HOMEHKJIATypbl KaK CpEICTBA pazNU4YeHUs U UACHTUDUKAIIH
BEIIIECTB T10 UX COCTaBY U CTPOEHUIO;

—  COCTaBIISITh MOJICKYJSIPHBIE U CTPYKTYpHBIE (OPMYIIBI
OpTraHWYECKUX BEIIECTB KaK HOCUTENEeH WH(OpPMAIMU O CTPOSHUHU
BEILIECTBA, €r0 CBOMCTBAX M MPUHAMJIEKHOCTH K OIPEIACICHHOMY
KJIACCY COCIMHEHU;

—  XapakTepu3OoBaTb OPraHUYECKUE BEUIECTBA IO COCTaBY,
CTPOCHHMIO U CBOWCTBAM, YCTaHABIMBATh MPUYWHHO-CIIC/ICTBCHHBIC
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CBSI3M MKy JaHHBIMU XapaKTEPUCTUKAMH BEIIIECTBA;

—  TPUBOJUTH MPUMEPBI XAMHYECKHUX peakuui,
PacKpBIBAIOLIUX XapaKTepHBIC CBOMCTBA THIHYHBIX
MPEJICTABUTENICH KJIACCOB OPTaHMYECKHUX BEIIECTB C IENBI0 HUX
uaeHTU(UKAIUU U 00BSICHEHHS 00J1aCTH MPUMECHCHHS;

—  HCIOJIb30BaTh 3HAHHS O COCTaBE, CTPOCHUH M XMUMHUYECKUX
CBOMCTBaX  BEMIECTB Ui  O€30MacHOr0  NPHUMEHEHUS B
MPAKTUYECKOU JIESITEIBHOCTH;

—  TPOBOJHWTH OIBITHl [0 PACIIO3HABAHHUIO OPTAHHYCCKUX
BEIIECTB: OETKOB — B COCTaBe IMHUIIEBBIX MPOAYKTOB H
KOCMETHYECKHUX CPE/ICTB;

— BIQJCTh MpaBUJIaMH U TpHeMaMu Oe30MacHO paboThI C
XMMUYECKHMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

—  WLIIOCMPUPOB8AmMb HA NPUMEPAx CMAHOBIEHUE U IBOTIOYUIO
OpPeAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX
IManax ee pazeumuisi;

—  UCNONb306aMb  MemOObl  HAYYHO2O0  NO3HAHUSL — NpPU
BLINOJIHEHUU NPOEKMO8 U YUEOHO-UCCIe008AMENbCKUX 3A0ad NO
UBYYEHUIO  CBOUCMS, CNOCOD08 NONYYEHUs U PACNO3HABAHUS
OpP2aHUYEeCKUX Beuecms;

—  YCMaHaenueamv 2eHemuyecKylo Cés3b Medcoy Kiaccamu
OpeaHuveckux eewecms 0 0DOCHOBAHUS  NPUHYUNUATLHOLU
B03MOJNCHOCMU NOAYYEHUSI OPSAHUYECKUX COCOUHEHUL 3A0aAHHO20
cocmasa u cmpoenusi;

—  ycmamaenueamv - 63auMOCEA3U  MedxHcoy — pakmamu  u
meopuetl, NPUYUHOU U CAeOCmeuemM Npu aHaiuse npoOIeMHBIX
cumyayuii 4 000CHOBAHUU NPUHUMAEMbIX DPEeUleHUll Had OCHO8e
XUMUYECKUX 3HAHUIL.

11 KJIIACC

Tema ¢ ykazaHuem

Conep:xaHue TeMbl

IIpenmeTHbIe pe3yJibTaThl 0CBOCHUSI TeMbI
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KOJIN4Y€CTBA 4aC0B

CtpoeHue BelecTa
(4 gaca)

CoBpemMeHHas MOJIeNIb  CTPOEHUA aToMa. OJEKTPOHHAas
koH(purypamus aroma. OcHogHOe U 8030YAHCOeHHbIE COCMOSHUSL
amomos. Knaccupukanus XMMAYECKUX 3JIEMEHTOB (s-, p-, d-
aseMeHTbl). OCOOEHHOCTH CTPOSHHS SJHEPTeTHUECKUX YPOBHEH
atoMoB d-anemeHToB. Ilepuonnueckas cucreMa XUMHUYECKUX
anementoB  J[.M. MenaeneeBa. ®U3MYECKUNA  CMBICT
[Tepuonuueckoro 3akona .M. MenneneeBa. Ilpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHS CBOICTB JJIEMEHTOB M UX
COCIMHEHHH MO MepHoJaM U rpymmnam. DIEKTPOHHAS PUPOIa
XUMHUYECKON  CBSI3U.  DIEKTPOOTPULIATENBHOCTh.  BHIIbI
XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAS, METaJTUYeCKas,
BOJIOPOJTHAS) u MEXaHHU3MBI ee o0Opa3oBaHusl.
Kpucmannuueckue u  amopgnvie  eewecmea.  Tunwvl
KPUCAIIUYECKUX — peulemorx  (amomHas,  MOAeKYIAPHAs,
UOHHAS, MEMANIUYECKAs,). 3a8UCUMOCMb PUUYECKUX CBOUCNE
gewecmea om muna Kpucmaniiuyeckou peuwiemku. [IpUduHbI
MHOT000PAa3usl BEIIECTB.

—  packpblBaTb Ha IPUMEpPax pojib XUMUU B (OPMHPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHUHBI MHUpPa M B IPAKTHYECKOU
JESATEIIBHOCTH YEJIOBEKA;

— JEMOHCTpPUpOBaTb Ha IpUMEpax B3aUMOCBSI3b
XUMHEN U JPYTUMHU €CTECTBCHHBIMU HayKaMy;

— mnoHuMarh Qusnueckuil cmbicn llepmoguueckoro 3akoHa
J.W1. MenneneeBa M Ha €ro OCHOBE OOBACHATH 3aBHUCHUMOCTh
CBOMCTB XMMHYECKUX JIEMEHTOB U 00Pa30BaHHBIX MU BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHUS ATOMOB;

—  OOBACHATH NPUYMHBI MHOr0OOpa3usi BELIECTB Ha OCHOBE
o0LIMX MpesICTaBIeHU 00 X COCTaBE U CTPOCHUU;

MEKY

— OCYHIECTBIATh IOUCK XUMMYECKOW HHpOpMALMU 10
Ha3BaHWIM,  HIeHTU(UKATOpaMm,  CTPYKTYpHBIM  (opmynam
BEILECTB;

—  KPUTHYECKH OLICHHMBATh U UHTEPIIPETUPOBATH XUMUYECKYIO
UH(POPMALIUIO, COAEPIKAILYIOCS B COOOLIEHUSIX CPEACTB MacCOBOH
uHpopManuu, pecypcax MHTepHEeTa, HAYYHO-TIOMYISIPHBIX CTaThIX
C TOYKH 3PEHHUs €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH B LEIAX
BBISIBJICHHSI OIIMOOYHBIX CYKICHHUIA U (POpMUPOBAaHUS COOCTBEHHOU
03U,

XVUMUYECKUE peaKInu
(10 gacoB)

I'omoreHnHsie 1 TCTCPOTCHHBIC PCAKIIUH. CKOpOCTB peaKknuuu, €

3aBUCUMOCTh ~ OT  Pa3JIWYHBIX  (DAKTOpPOB:  MIPUPOJIBI
pearupyromux  BELIECTB, KOHLEHTPALMM  pearupyromux
BEILIECTB, TEMIIEpaTypHl, IJIOIIA N PEaKIIMOHHON

MOBEPXHOCTH, HAIMYUS KaTajau3aTopa. Poiib KaTanu3aTtopoB B
OpUPOJiE M TMPOMBIIIIEHHOM Mpou3BojcTBe. OOpaTUMOCTb
peakuuii. XHMMUYECKOE PABHOBECHME W €ro CMEIICHUE MO
JEHCTBHEM DPA3NIUYHBIX (DAKTOPOB (KOHIIEHTpAIMsl pPearcHTOB
WIM TIPOJYKTOB peaklMW, JaBJIEHUE, TeMIleparypa) uis
CO3JJaHUsl ONTHUMAJIbHBIX YCJIOBUH MPOTEKAHUS XUMHUYECKHX
npoueccoB. Jucnepcuvie cucmemvl. llonamue o Koniouoax
(30nu, 2enu). Hcmunnvie pacmeopul. Peakuum B pacTBopax
ANEKTPONIUTOB. pH pacTBOpa Kak IOKa3aTelb KHUCIOTHOCTU
cpenbl. I'mpponu3  coneidl.  3HayeHuWe  TUAPOIM3a B
OHMOJOrMYecKuX OOMEeHHBIX mpoueccax. OKHCIUTENbHO-

—  packpblBaTb Ha IpPUMEpax pojib XUMUU B (OPMHPOBAHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHUpPa M B IPAKTHYECKOU
JeATEIbHOCTH YEII0BEKA;

—  JIEMOHCTPMpPOBAaTh Ha IpUMEpax B3aUMOCBS3b
XUMHUEN U JPYTMMH €CTECTBEHHBIMU HAayKaMU;

— BIAAETh INpaBWJIaMM M TNpUeMaMu Oe3o0macHOi paboThl C
XUMHYECKUMHU BELIECTBAMH U JJAOOPaTOPHBIM 000pPYI0BaHUEM;

—  YCTaHaBIMBATh  3aBUCUMOCTb  CKOPOCTH  XHMHMYECKOU
peaKkIMu M CMELIEHUS XHMHYECKOrO0 PAaBHOBECUS OT Pa3IM4HBIX
(akTOpOB C IENbI0  ONPEAETCHUs ONTUMANbHBIX  YCIOBHUH
MIPOTEKAHNSI XUMUYECKHX ITPOLIECCOB;

— I[PUBOJUTH IIPUMEPHI THIPOJIM3A COJEH B IOBCEIHEBHOU
JKU3HM YEJIOBEKA;

— IPUBOJUTH IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuMii B  NOPHUPOAE, NPOU3BOJACTBEHHBIX IIporeccax |

MEXKY
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BOCCTAaHOBUTCIIBHBIC PCAKIIMU B IIPHUPOAC, ITPOU3BOJACTBCHHBIX
nponeccax u )KU3HCACATCIIbHOCTU OPraHu3MOB.

KHU3HEJCATCIILHOCTH OPTraHN3MOB;

— BIAJETh MpaBWIaMH O€30MacHOr0 OOpaIlIeHUs C EAKUMH,
TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM
XUMHH;

—  OCYHIECTBIATh IIOUCK XUMMYECKOW HH(pOpMALMU IO
Ha3BaHUSAM,  HJAEHTH(UKATOpaM,  CTPYKTYpPHBIM  (opMyiIaMm
BEILECTB;

—  KPUTUYECKHU OLEHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO
MH(POPMALIUIO, COAEPIKAILYIOCS B COOOLIEHHUSIX CPEACTB MacCOBOM
uHpopmanuu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX CTAThAX
C TOYKH 3PEHHS €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH B LEIAX
BBISIBJICHHSI OIIMOOYHBIX CYKICHHUIA U (pOpMUPOBaHUS COOCTBEHHOU
HO3ULUH;

Mertaiisl 1 HeMeTauIbI
(14 gacoB)

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ CBOMCTBA  IMPOCTHIX
BEIIECTB — METAJIOB TJIABHBIX U MOOOYHBIX MOATPYII (Meab,
JKEJIe30) M HEMETaIOB: BOJAOPOAA, KHCIOpPOJAa, TaJOTeHOB,
cepbl, azota, ¢ocdopa, yriaepoma, kpemHus. Kopposus
METAJUIOB: BHUbl KOPPO3UH, CHOCOOBI 3aIlMTHl METANIOB OT
KOPPO3UH. INeKmpoaus pacmeopos u pacniagos. llpumenenue
SNEeKMPOAU3A 8 NPOMBLULTIEHHOCTU.

—  pacKpbIBaTh Ha TNpPUMEpaxX POJIb XUMHH B (OPMUPOBAHUU
COBPEMEHHON HAay4yHOM KapTHUHBI MHUpa M B MPAKTHUYECKOU
JeATEIbHOCTH YEJIOBEKA;

—  JIEMOHCTPUpPOBAaTh Ha IMpUMEpax B3aUMOCBS3b MEXKIY
XWMHEN U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

— IPOTHO3UPOBATH BO3MOXKHOCTb IPOTEKAHUSI XUMHUUYECKHUX
peakuuii Ha OCHOBE 3HAHUKW O THUIIAX XUMHYECKOM CBSI3U B
MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOMN CIIOCOOHOCTH;

—  HCIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHUU M XUMHUUYECKUX
CBOMCTBaxX  BEWIECTB  JUisi  OE30MAacHOTO  MPHUMEHEHUS B
MPAKTUYECKOU JESATEIbHOCTH;

— BIaJAeTh MpaBWIaMH M TpHeMaMu Oe30macHoil paboThl ¢
XUMUYECKUMH BEIIECTBAMHU U J1a00OpaTOPHBIM 000PYI0BaHUEM;

—  IPUBOJHUTH MIPUMEPHI XUMHYECKUX peaKkuuu,
PACKPBIBAOIIUX OOIIME XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB ¥ HEMETAJIOB;

— BJaJAETh INpaBWIaMH O€30MacHOro0 OOpallleHUs C EIKUMH,
TOPIOYMMH W TOKCHYHBIMHU BEIIECTBAMH, CPEJICTBAMHU OBITOBOI
XUMUU;

— OCYHIECTBIATh IOUCK XUMHMYECKOW HHPOpMAIMU 10
Ha3BaHMsM,  HUJCHTUPUKATOpaM,  CTPYKTYpHbIM  (opmynam
BEILIECTB;

— KPUTHYCCKN OLCHUBATH W MHTCPHOPETHPOBATE XUMHNYCCKYIO
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WH(POPMAIIHIO, COAEPKAIIYIOCS B COOOIIECHUSIX CPEACTB MACCOBOM
uHpopmanuu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX CTAThAX
C TOYKM 3PEHHSI ECTeCTBEHHO-HAYYHOH KOPPEKTHOCTH B IIEIISAX
BBISIBIICHUS OIIMOOYHBIX CYKJIEHUH ¥ (OPMHUPOBAHUS COOCTBEHHOM
TIO3UIIHH;

XUMHA U KU3Hb
(6 yacoB)

Hayunble MeTOnbl MO3HAaHUSA B XUMHH. VICTOUHUKH XUMHYECKOU
nHPOpPMALIUH. [Mownck UHQOpMaLUH o Ha3BaHUSM,
HWACHTHU(UKATOpAM, CTPYKTYpHBIM (opmynaM. MoaenupoBaHue
XMMUYECKUX TPOLECCOB U SIBICHUM, XUMUUECKULl AHANU3 U CUHME3
KaK METO/bI HAyYHOTO MTO3HAHUSL.

Xumus u 3p0poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHEI,
MuHepanbHble BoIbl. IIpoOneMel, cBA3aHHBIE C IPUMEHEHHEM
JIEKApCTBEHHBIX TIpenapatoB. BpenHble MPHUBBIYKA U (aKTOPEI,
paspymarmmue 3I0poBbe (KypeHHe, YHOTpeOJieHHE allKoToJs,
HapkoMaHus). ParronansHoe nuranue. [luwegvle 0obasku. Ocrosbl
nuwesol Xumuu.

XuMHUd B NOBCEJHEBHOW XM3HU. MOIOIIME W YHUCTAIIME CPEACTBA.
Cpeocmea 60pbbbl ¢ OLIMOBHIMU HACEKOMbIMU.  penejiieHmbl,
uHcexkmuyudvl. CpeAcTBa TUIHON TUTHEHBI U KocMmeTuku. [IpaBuma
Oe3omacHO paboOTBl € €IKUMH, TOPIOYUMH M TOKCHYHBIMHU
BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHHU.

XUMHSI U CENbCKOE XO3sMcTBO. MHUHEpanbHble M OPraHUYECKHE
ynoopenus. CpeicTBa 3alUThl paCTCHU.

Xumus B crpoutenbctBe. Llement. Beron. [londop onrtumanbHBIX
CTPOUTENBHBIX ~ MaTepHalioB B  INPAKTUYECKOH  JEATEIBbHOCTH
YeJIOBEKa.

XHUMHMSL ¥ DKOJIOTUs. XUMHUYECKOE 3arpsi3HEHUE OKPYKAKOIIEH Cpelibl
u ero mocnenctBus. OxpaHa ruapochepbl, MOYBBI, arMocdepsl,
¢10psl ¥ GayHbI OT XMMUYECKOTO 3arpsi3HEHHUS.

—  packpelBaThb Ha TpPUMEpax poJIb XUMHHA B (HOPMUPOBAHHU
COBPEMCHHOM Hay4YHOW KapTHHBI MUpPA M B MPAKTUYECKOM JEATEIHLHOCTH
9eJI0BeKa;

—  JIEMOHCTPUpPOBATh Ha IPHMEpax B3aUMOCBS3b MEXKIY XHUMHEH U
JPYTHMH €CTECTBEHHBIMU HAYKaMH;

—  WCHOJB30BaTh 3HAHUS O COCTaBE, CTPOCHUHM M XHMHYECKUX
CBOMCTBaX BEWIECTB JUIA OE30IaCHOTO IMPUMEHEHUS B IPAKTHYECKOM
JIeSTeIILHOCTH;

—  BIaJETh NpaBWIAMH M TpueMamMu Oe30macHoi paboThl ¢
XMMHYECKUMH BEIIECTBAMHU H JIAOOPaTOPHBIM 000PYI0BAaHHEM;

—  TIPUBOIUTH OpUMEPbl  OKHCJIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii B pUpoJe, MPOU3BOICTBEHHBIX nporeccax 51
KHU3HE/ICATEITEHOCTH OPTraHU3MOB;

—  BIajeTh TpaBWIAMH O€30MacHOTO OOpalieHus C EIKUMH,
TOpIOYMMHU U TOKCUYHBIMU BEUICCTBAMHU, CPEACTBAMU 6I)ITOBOI71 XHUMHH,

— OCYHICCTBJIATH ITOUCK XUMHYECKOM I/IH(i)OpMaHI/II/I 110 Ha3BaHUIM,
UICHTU(HUKATOPAM, CTPYKTYPHBIM (pOpMyIiaM BEIIECTB;

— KPUTHUYCCKN OLCHHMBATL W HHTCPHOPETUPOBATH XHUMHUUYCCKYIO
UHQOPMAIMIO, COJEPKALIYIOCS B COOOIIEHHSX CPEICTB MAacCOBOI
nHdopmanum, pecypcax HMHTepHETa, HAyYHO-TIOMYJSIPHBIX CTATBhsIX C
TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJAX BBISBICHUS
OomK1OOYHBIX CYXJIEHHUH U (POpMUPOBaHUS COOCTBEHHOW TIO3UIIHH;

—  TpeACTaBIATh MYTH pEIIeHHs TIOO0ANBHBIX MPOOJeM, CTOSIINX
nepesl 4eIoBeYECTBOM: DKOJIOTHYECKUX, YHEPIeTHUECKHX, CHIPbEBBIX, U
POJb XMMHUH B PEIICHUH 3TUX TPOOIIEM.

33




KaneHaapHo-TemaTtuyeckoe nnaHuposaHue

10 knacc (34 uaca)

Ne Tema ypoka Conep:xkanue ypoka IMpakTnyeckas Jdata npoBenenust
ypoxa ACHTEJIRHOCTE no 1no gakry DJIeKTPOHHbIE
o0y4arouerocst
IJIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypchl
Tema 1. Teopusi XMuMHYECKOT0 CTPOEHHSI OPraHUYECKUX coequHeHU (3 yaca)
1 |IIpeamer Tb npu paboTe B KaOMHETE XUMHH. Bubnmoreka
OpraHUYeCcKOU IlosiBneHue U pa3BUTHUE OPraHUYECKOW XMMHMM KaK HAyKH. HOK https://myschool.edu.ru/
xumun. Teopusa |IIpeagmer opraHnyeckod XuMuM. MecTo UM 3HAYeHHE
XHUMHYECKOT'0 OpraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
CTPOCHUSA XUMHUYECKOE CTPOCHUE KaK MOPAIOK COEAUHEHHS aTOMOB B
OpraHUYeCKHUX MOJIEKYJIE  COIJIaCHO MX  BaJIGHTHOCTU. (OCHOBHBIE
COCIMHCHUI MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHUS OPTraHUYECKHUX
coenunenuit A.M. bytneposa.
2  |Teopus VYrnepoaHslid CKeJIeT OpraHu4ecKoi MoJieKyisl. KpatHocTs Bubnmoreka
XHUMHUYECKOTO XHUMHUYECKOM CBS3U. 3aBHCHMOCTH CBOWMCTB BEIIECTB OT HOK hitps://myschool.edu.ru/
CTpPOCHUSA XHMHYECKOTO CTPOEHHS MOJIEKY. M3oMepusi U u30Mepshl.
OpraHU4YeCKUX
COCIMHCHUI
3 Knaccudpukanusa |Ilonstne o KIIMOHAJILHONH T ne. IIpuHIMIIBI Bubnnoreka
OpFaHI/I‘(Il)eCKI/IX Knaccmbuxaunnq)YH opraHI/IquKI/pryH CO€§I/IH6HI/II7L HOK https://myschool.edu.ru/
COeTMHEHUI Cucrematnueckass MEXAYHapOJHAas HOMEHKIAaTypa U
NPUHIUIIBI  00pa3oBaHWs  Ha3BaHWW  OPraHUYECKHUX
COCIUHECHMI.
Tema 2. Yraesoaopoasl (13 yacoB)
4 AJIKaHBI Ankanbel. CoctaB u crpoeHue. [‘omonoruueckuit psa JlaGoparopHsrit Bubnmnoteka
AJIKAHOB. I'omounorwu. Howmenxkmarypa. N3omepus | OTIBIT: HOK hitps://myschool.edu.ru/
YITIEPOHOTO  CKeNeTa.  3aKOHOMEPHOCTH — M3MeHeHus | KOHCTpyHpoBanue
HIapOCTCPIKHEBBIX
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
OKa eATeJIbHOCTh
yp A no no gakry DJIeKTPOHHbIE
odyuawuerocst
IJIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypchl
(bU3MYECKUX CBOUCTB. MO/IeJIeH MOJIEKYJT
OpTraHUYCCKUX
BEIIIECTB.
5 XUMUYECKHUe XWMHYECKHE CBOWMCTBa (HAa NIpUMEpe MeTaHa M dTaHa): Bubnnoreka
o LIOK https://myschool.edu.ru/
CBONCTBA, peakuuu 3amelleHus (raJJoreHupoBaHue), 1eruApupoOBaHus
MOJIyYEHUE U KaK CMocoObl TMOJIYYeHUS BaXHEHIIUX COEAMHEHUH B
IIPUMEHEHNE opraHuyeckomM cuHTe3e. ['opeHue MmeTaHa Kak OJIMH U3
AJIKaHOB OCHOBHBIX HCTOYHHMKOB TEIUIa B MPOMBIIUIEHHOCTH U OBITY.
HaxoxnaeHnue B npupojae U NpUMEHEHNUE allKaHOB. [lonamue
0 YUKNOATIKAHAX.
6 |Pemenue 3amau |Pemenue 3ajay Ha HAXOXJICHHUE MOJEKYJISIPHOU (HOPMYITBI Bubnnoreka

Ha HaXOXICHUC

OpraHu4YCCKHUX COCJIMHEHMH IO €ro IMIOTHOCTH U MacCOBBIM

LIOK https://myschool.edu.ru/

MOJIEKYJIIDHOM | IOJIAM DJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WU IO
bopMmyIb MIPOAYKTaM CrOpaHUs
OpraHUYeCKUX
COCIMHEHUI
7 | AnkeHsl Anxensl. CTpoeHHe MoJIeKyJbl 3TuieHa. ['oMmonornueckuit Bubnnoreka
LIOK https://myschool.edu.ru/
psan ankeHoB. Homenknartypa. HM3omepus yriepoIHOro
CKeJIeTa U TIOJIOKEHUS KPaTHOM CBSI3M B MOJIEKYJIE.
8 | Xumunueckue XuMHUecKHe CBOWCTBAa (Ha TMpuMepe JSTWIEHAa U Bubnnoreka
o LIOK https://myschool.edu.ru/
CBOMCTBA, MPOIUJIEHA): peaKUuu MPUCOEAUHEHUs (TaJIOr€HHPOBAHUE,
[IOJy4YE€HHUE U euopupoeanue, TUAPATALUS, 2uUOpPO2AIO2EHUPOSAHUE) KaK
IIPUMEHEHUE crnocod monydeHus  (YHKIUOHAJIbHBIX  IPOU3BOJIHBIX
aJIKEHOB yriIeBOAOpOAOB, ropeHus. l[lomuMmepusanus STUIEHA Kak

OCHOBHOC HaIIpaBJICHUC €r0 HCIIOJIb30BaHUA. IMonmuaTunen
KakK prTIHOTOHHa)KHHﬁ MMPOAYKT XHUMHUYCCKOI'O
IMPOU3BOJCTBA. HpI/IMeHeHI/Ie OTUJICHA.
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
oKa esATeJIbHOCTh
yp A no no gakry DJIeKTPOHHbIE
odyuawuerocst
IIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypchl
9 BrinonnHeHne npakTHYeCKOi pabOThI 110 HHCTPYKIIHH. Beinosnnenue Bubnnoreka
anlKTVI‘-IeCKG p P o PYK o LIOK https://myschool.edu.ru/
a pa6ota Nel [Tonyuyenue sTHIICHA U U3yYEHUE €r0 CBOMCTRBA. MPaKTUYECKOU
Homyuere Cobnronenue npaBuit 0e301macHoi paboThI ¢ BelecTBaMH, | paboThI
STHICHA T o0opynoBaHuEM U XuMU4eckor rmocyaoi. CobimoieHne
MIpaBWJI HArPEeBaHUs B OTKPHITOM IuiaMeHu. CocTaBieHue
U3yUEHHUE €ro N A
o T4ETA O MPAKTUYECKOM Te.
CBOMCTE. oTuéTa o mpa ecKoil padbore
10 |Ankaguensiu  |Ankanuensl (Oyragmena-1,3 u MerunOyragueH-1,3) u Bubnuoteka

LIOK https://myschool.edu.ru/

Kay4yKH kayuyku. [loHsTre 00 ankagueHax Kak yIJIEBOJOPOJAX C
NBYMsl JBOMHBIMU CBsi3AMH. Ilommmepusanuss auBuHMIA
(Oyraguena-1,3) kak crnoco0 TMOJYYEHUS! CHHTETHYECKOTO
Kaydyka. HaTypaJbHBII M CHHTETHYECKMM Kay4dyKH.
Bynkanuzanusa kayuyyka. Pesuna. IIpuMeHeHne kaydyka u
PE3UHBL.
11 | Anxusbl AJIKVHBL. Cmpoenue MOEK) bl ayemuiena. Bubnmoreka
I'omonornueckuii psan ankuHoB. HomeHnknarypa. M3omepus HOK https://myschool.edu.ru/
YIJIEPOJHOTO CKE€JeTa W IIOJOKEHUs KpaTHOW CBS3M B
MOJIEKYJIE.
12 | Xumuueckue XuMHYecKre CBOICTBa (Ha MpUMEpe aleTHIIEHA): peaKuu Bubnmoreka
o LIOK https://myschool.edu.ru/
CBONCTBA, IIPUCOEAVHEHHUS (raloreHMpoOBaHUE, euopuposanue,
MOJTyYeHUE U TUApATALUS,  2UOPO2ANO2eHUpPOBanue)  Kak  CIocod
IIPUMEHEHNE MOJIyYEHUS TIOJIMMEPOB M JIPYrUX IIOJE3HBIX IPOIYKTOB.
AJIKWHOB ['openune anerniieHa Kak UCTOYHHUK BBICOKOTEMITEPATYPHOTO
IUIAMEHU JJIs1 CBapKU M pe3ku MeTayioB. lIpuMeHenue
aneTuiIeHa.
13 |Apensl. benson |Apensl. beH301 Kak IpencTaBUTENb apOMAaTUYECKHX Bubnmotexa
LIOK https://myschool.edu.ru/
KaK YTJIEBOJOPOOB. Cmpoenue MOJIeKYbl benzona.
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
OKa eATEeJIbHOCTh
yp A no no gakry DJIeKTPOHHbIE
odyuawuerocst
IJIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypcsbl
IIpeacTaBuTeNnb | XMMHYECKHE CBOWCTBA: peakuuu 3aMeLIEHUS
apOMaTHYeCKUX |(TaJIOreHUPOBAHME) KaK CIOCOO MOMYyYCHHS XMMHUYECKHX
YIIIEBONOPOAOB |CPEICTB 3aIUTHI pacTeHuH, IIPUCOEANHEHHUS
(rugpupoBaHME) KaK  JI0Ka3aTEJIbCTBO  HENPEAEIbHOIO
xapaktepa OeH3ona. Peakuus ropenus. Ilpumenenue
OeH3oa.

14 CocraBnenue Gopmyia U Ha3BaHUN U30MEPOB Bubnnoreka
KOHTPO‘HI’HG" (1) pMY. P o LIOK https://myschool.edu.ru/
pa6ota 1 o yraeBonopoaoB. CocTaBieHUE LETIOUYKY PEBpaIlleHUH,

TeMe OTpa)KAIOINE TEHETUYECKUE CBSI3U MEXIY
neBojopoaamu. Pemenue 3aga4 Ha BBIBOJ (POPMYIT
YrneBonopoasl yr A0pOa N A A opmy.
OpPraHUYECKUX COSAVHEHUH 10 IPOJYKTaM CrOpaHusl.
Pemenwue 3a1a4y Ha onpeesieHne MacCOBOM MM 00BEMHOU
JIOJIY TIPOYKTA PEAKIIMK OT TEOPETUYECKH BO3MOYKHOTIO.
15 |IIpupoansiit Xumuss W 3Hepretuka.  IIpupoaHble  HMCTOYHMKH Bubnmoreka
o o o LLOK https://myschool.edu.ru/
HCTOYHUK yrieBoaopo1oB. [IpupoaHblil M MOMYTHBIM HEPTIHOMN ra3sbl,
YTJIEBOJOPOAOB |UX COCTAaB U UCIIOJIb30BAHUE.
- IPUPOJHBIN
ras
16 |IIpupoausrit CocraB Hedptn u ee mnepepaborka. Hedrenpoayktsl. |JlabopaTopHbIii Elg??n?ge”j/ hool.edu.ru/
o psS://Myschool.edu.ru
HCTOYHUK OxranoBoe umcino OeH3uHa. OXxpaHa OKPYXKaoLIEH cpebl |OMbIT
YIIEBOJOPOAOB |IIpH HedTenepepaboTKe u TpaHcnopTUpoBKe | O3HAKOMIIEHHUE C
- HepTh He(PTENPOIYKTOB. AJbTEPHATUBHBIE UCTOUHUKU SHEPTUU.  |00Opa3namMu
MIPOJYKTOB
HedTenepepaboTk
u

Tema 3. Kuciopoaconep:kamue opranudeckue coequnenns (13 yacon)
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
OKa eATEJbHOCTh
yp A no no gakry DJIeKTPOHHbIE
odyuawuerocst
IJIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypcnl
17 |IIpenenbHble Cnupthl, GyHKIIMOHAIBHAS TPYIIIa CIIUPTOB. Bubnnoreka
LIOK https://myschool.edu.ru/
OJIHOATOMHBIE Knaccugukanus, HOMEHKIATypa, ©30MEpUs CIIUPTOB,
CITUPTHI MIEPBUYHBIN, BTOPUYHBIA U TPETUUHBINA aTOMBI YTI€pO/Ia.
IIpenenbHbIe OTHOATOMHBIE CIUPTHL. M30Mepus u
HOMEHKJIaTypa. MeTaHOoI ¥ 3TaHOJI KaK [IPEACTaBUTEIIN
HpENENbHBIX OJHOATOMHBIX CIIMPTOB
18 | Xumwuueckue XHUMHYECKUE CBOMCTBA (Ha MpUMEpe METaHOJIa U ATAHOJIA): Bubnnorexa
o o LIOK https://myschool.edu.ru/
CBOHMCTBa B3aMMOJICICTBHE C HATPUEM KaK CIIOCO0 YCTaHOBJICHHUS
MpeaEIbHBIX HaJIM4YMA THAPOKCOTIPYIIIIBI, pEaKLUs C
OJHOATOMHBIX raJIOr€HOBOIOPOAAMH KaK CIIOCcO0 MOJIydYeHus
CIIUPTOB pacTBOpHUTENEeH, IeruapaTainus Kak crocod moxydeHus
sTrieHa. Peaknys ropeHus: CuupThl KaK TOILIUBO.
IIpumenenne metanosa v 3taHosia. GU3n0I0ruIecKoe
JIEMCTBHE METAHOJIAa U 3TaHOJa HAa OPTaHU3M YEJIOBEKa.
19 |MHoroatomMHble |DTWIEHIJMKOAbL M  [IMLEPUH Kak  npezactaButenu |JlabopaTopHbli Bubnmoteka
LIOK https://myschool.edu.ru/
CIIUTEI IPEACIBbHBIX ~ MHOTOATOMHBIX  CIIUPTOB.  XMMHYECKHUE | OIIBIT
cBoiictBa. KauecTBeHHas peakuus Ha MHOroaTroMmHsle |PacTBopenne
CIIUPTHI U €€ IIPUMEHEHNE I pacliO3HaBaHU IVIMIIEpUHA B |TJIUIIEPUHA B BOJE
COCTaBe KOCMETHYECKUX CpEICTB. IIpakTrueckoe |1 peakuus ero ¢
NPUMEHEHNE dTUIECHITIUKOIA U TJIMIEPUHA. THIPOKCUIOM
meu (I1)
20 |DenonbI ®enoin. CtpoeHue Monekynbl (enona. Bzaumrnoe eruanue |JlabopaTopHBIit Bubnmotexa
. LLOK https://myschool.edu.ru/
amomoe 6 Mmonekyie enona. Xumuueckue c80Ucmea: |ONbIT
esaumodelicmeue ¢ Hampuem, 2uOpokcuoom Hampus, | BzaumonencTsue
opomom. Ilpumenenue denomna. ¢denoma ¢
OpOMHOU BOMIOH U
pacTBOpOM
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
ypoka ACHTETRHOCTR no no gakry DJIeKTPOHHbIE
odyuawuerocst
IIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypcsbl
THJIPOKCHUIA
HaTpus
21 | Anpnerumsl Anpneruapl.  QDopManmpiaerua M aneTtanplaerua  Kak | JlabopaTopHbIi Bubnmnoteka
MPEACTaBUTENN NPEACIbHBIX anpaeruoB. KaudectBeHHbIe |onbIT: [lomyuenue HOK https://myschool.edu.ru/
peakuuu  Ha  KapOOHWIBHYIO — Tpymnmy  (peakuus |dTaHais
«CepeOpsTHOTO 3epKajay, B3aUMOJCUCTBUE C THAPOKCHIOM | OKHCICHUEM
meau (II); ux mpumeHneHue ans oOHApYKEHUsI MIPeIeIbHBIX | dTaHOJMA.
albACTUIOB B  MPOMBINUICHHBIX  CTOYHBIX  Bojax. | OKuCICHHE
TokcuuHocTh anbaeruaoB. [Ipumenenne dhopmanbaeruaa u |dTaHans
aneTalbAeTua.
22 |KapOoHoBbIE Kap6onoBsie kucinotel. MypaBbuHas, yKCyCHash KHUCJOTA|. Bubnnoreka
LIOK https://myschool.edu.ru/
KHUCJIOTBI KaK  TPEICTAaBUTENM  NPENeTbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. [IpuMeHeHHe JaHHBIX KHCIOT.
[IpencraBnenrie 0 BBICIIMX KApOOHOBBIX  KHUCJIOTax
(creapuHOBasi, OJIEMHOBAST)
23 | XumHueckue XuMHYecKkue cBOWCTBa (Ha MpuMepe yKCyCHOM KucioTel): | JlabopaTtopHblit Bubnmoreka
o LIOK https://myschool.edu.ru/
CBOMCTBa peaKklMy C METaJlJIaMi, OCHOBHBIMU OKCHJIaMU, OTIBIT:
KapOOHOBBIX OCHOBAHUSIMU U COJISIMH KaK IMOJTBEPKICHUE CXO/ICTBA C | B3aUMOJICICTBUE
KHUCJIOT HEOpPraHMYECKUMU KuciaoTaMu. Peakius atepudukanuu YKCYCHOM
KaK CIoco0 MOMyYeHUs CIIOKHBIX A(UPOB. KHCIIOTHI C
WHIUKATOPaMH, C
MeTaJIaMH,
IesI049aMH, C
KapOOHAaTOM
HaTpHS
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
ypoxa ACHTETRHOCTR mno no gakry DJIeKTPOHHbIE
odyuawuerocst
IJIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypchl
24 ]'[paKTquCqu BrlimotHeHNE MPAKTUYECKOM paOOThI 110 HHCTPYKITHH. Beinosnnenue Elg?m:pes'f?/mvschool edu.ry/
pa6ota Ne2 N3yueHne cBOMCTB yKCyCHOM KUCIOThI. Cobmtonenue [IPaKTUYECKOU ' =
CpoiicTBa npaBujI 6€30mMacHO pabOTHI C BEIIECTBAMH, paboThI
pacTBopa o0opyoBaHueM U XUMUYecKoi mocyaon. CobioieHne
YKCYCHOI MpaBUII HATPEBAHNA B OTKPBITOM ILIAMEHH. CocraBnenue
HCIIOTD 0Tu€Ta O MPAKTUYECKOM padoTe.
25 |CrnoxHbie Crnosxuble 3¢upsl u xupbl. CroxxkHbie 3QHUpbI Kak TPoAYKTHI | JITabopaTopHbIii Bubnnorexa
s¢upsl. XKupel  |B3auMOJEHCTBHS KapOOHOBBIX KHCJIOT CO CHHPTaMH. |OTIBIT: HOK https://myschool.edu.ru/
[Ipumenenue  cnoxHbIX d3hupoB B  numieBoid  u|PactBopumocTh
nap@roMepHONH NPOMBIIUIEHHOCTH. KHUpBl Kak CIIO0XHbIE | KUPOB.
3¢upbpl TAMIEpUHA M BBICHIUX KapOOHOBBIX KHCIOT. | ['maponus
PactutenbHble M JKMBOTHBIE  KHUpPbBI, MX  COCTaB.|(OMBUICHUE)
PacniosHaBaHuEe pPACTUTENBHBIX JKUPOB HA OCHOBAHMM HX |KUPOB.
HemnpeaenbpHoro xapakrepa. [ lpumenenue xupos. ['naponus
WIA OMBUIEHHE >KHMPOB Kak CHOcO0 IPOMBIIUIEHHOTO
MOJIyYEHUS COJIeH BBICIIUX KapOOHOBBIX KUCIOT. MbLI4 Kak
COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromue cBoWCTBa
MBUIA.
26 | YrneBojsl. VYraeBogsl. Knaccudukanus yrnesomoB. Haxoxnenue | JlJabopaTopHblit Bubnnoreka
LIOK https://myschool.edu.ru/
I'mroko3a n YIJIEBOAOB B mpupoje. [roko3a Kak albAErHJA0CIHPT. |OMbIT:
caxapo3sa Bbpoxenne riaroko3sl. Caxaposa. [ uoponus caxaposoi. Bsaumozeiicteue
TJIFOKO3BI €
TUAPOKCUAOM
meau (1) u
OKCHJIOM cepedpa
(N
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
ypoka ACHTETRHOCTR no no gakry DJIeKTPOHHbIE
odyuawuerocst
IIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypchl
27 |Kpaxman u Kpaxman u memmono3a Kak OHOJOTHYECKHE IMOJIUMEpHI. |JIlabopaTopHbIi Bubnnoreka
LIEJUTF0JI03a XUMHYECKUE CBOMCTBA Kpaxmalia U LEJUTI003bI (TUIPOIIU3, | OTIBIT HOK hitps://myschoal.edu.ru/
KAueCTBCHHAsl peakuus C HOJOM Ha Kpaxman H ee|Bsaumoneincrsue
NpUMEHEeHHEe s OOHapy)KeHHUs Kpaxmaja B MpPOAYKTax |Kpaxmaia ¢
nutanus). [Ipumenenue u OMoJoruyecKast posib yriaeBooB. | HOJIOM, THIPOJIN3
[Tonsatne 00 WCKYCCTBEHHBIX BOJIOKHAX Ha MpPHUMEpE |Kpaxmana.
aleTaTHOIO BOJIOKHA.
28 KoHTponbHaa |Cocrasnenne dopMyn W Ha3BaHUII HM30MEPOB CIIMPTOB, Elg?r\tot-rpeslf?/mvschool.edu.ru/
paota 2 o albACTUIOB, vKap6OHOBBIX kucaoT. CocTaBiieHHE LENOYKH
TeMe IIPEBPALLCHNM, OTPAXKAIOIUX I€HETUYECKUE CBSI3H MEXIY
«Kucnoponcone YIII€BOAOPOAAMU u KHUCIIOPOACOAEpKAILIUMU
poRame coenquHeHusiMU. Pemienue 3aiay Ha BBIBOJ (JOPMYJ OpI.B.
OpraHHHueCKe [0 NPOZYKTAaM CTOPaHH. FeI_HGHI/Ie 3a/1a4 Ha OIpEIEICHUE
COEMHEHIS MaccoBOM MJIM OOBEMHOM [0/ MPOAYKTAa pEaKUHH OT
TEOpeT. BO3MOXkHOro. Pacuetst  Maccel  (0Obema,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEaKIMH, €CIU OJIHO U3
BEIIECTB JAHO B BUJE PACTBOPA C OIPEIEICHHON MacCOBOU
JIOJIEW PACTBOPEHHOTO BEILIECTBA.
Tema 4. A3oTcoaep:kalue opranudeckue coequnenus (5 yacon)

29 | AMUHOKHCIOTBHI | AMHHOKHCIOTHI U Oenku. CocTaB 1 HOMEHKJIATYpA. Bubnmoreka
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OPraHUYEeCKue HOK https://myschool.edu.ru/
coenuHenus. [lentunnas cBsa3b. buosnornyeckoe 3HaueHue
o-aMUHOKHCIO0T. O0IacTy MpUMEHEHHsS] aMUHOKHUCIIOT.

30 |benku — benku xak npupoansie Ouononumepsl. CoctaB u ctpoeHue |JlabopatopHslii Bubnmotexa

IIPUPOJHBIE O0enkoB. XHMMHUYECKHME CBOMCTBAa OENKOB: TUIPOJIM3, | OMNbIT: LIBeTHBIE HOK https://myschool.edu.ru/
OouomnonuMepsl  |AeHaTypauus. OOHapyXeHHe O€JIKOB IpPH  HOMOIIM | peaKLUu Ha
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Ne Tema ypoka Coaepixanue ypoka IIpakTH4eckas [aTa npoBeaeHus
oKa esATeJIbHOCTh
yp A no no gakry DJIeKTPOHHbIE
odyuawuerocst
IJIAHY uudposbie
o0pa3oBaTte/ibHbIE
pecypchl
Ka4eCTBEHHBIX (I[BETHBIX) PEAKIIUMN. Oenku
31 |buonorunueckue |buomornueckue dynkuumu Oenkos. [IpeBpamieHus 6eNIKOB B Bubnnoreka
LIOK https://myschool.edu.ru/
byHKIIUU opranu3Me. Y CIeXH B M3YUCHHH U CUHTE3e Oerka.
OCIIKOB
32 OcHoBHBIE Bubnunoteka
LIOK https://myschool.edu.ru/
MOHATHS XUMUU
BBICOKOMOJIEKYJT
SIPHBIX
COEAMHEHHI
(BMC)
33 OcHOBHBIE Bubnunoteka

METOJIbl CHHTE3a
BMC.
IInact™Maccsl,
Kay4yKH,
BOJIOKHA

LIOK https://myschool.edu.ru/

34

OcHOBBI
OpraHU4eCKOn
XUMUHU

[loBTOopeHne u  0000IIEHHME  OCHOBHBIX  BOIIPOCOB
OpPraHUYeCcKOM XMMMHU: KiIaccu(UKalus 1 HOMEHKJIATypa.

Bubnnoteka
LIOK https://myschool.edu.ru/
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KaneHaapHo-TemaTtuyeckoe nnaHuposaHue

11 knacc (34 uaca)

Ne Tema ypoka Conep:xanue ypoka IpakTnyeckasi | Jlara npoBeaeHus
YpOKa AeSITeJIbHOCTh
10 IJIAHY 1o DJIeKTPOHHbIE
o0yuaromerocst
dakry |[uudpposBbie
o0pa3oBaTte/ibHbIE
pecypchbl
Tema 1. CTpoenne BemecTBa (4 yaca)
1 Ctpoenue aToma CoBpemMeHHas MOJEIb CTPOCHUSI aToMa. JIEKTPOHHAs Bubnnoreka
LIOK https://myschool.edu.ru/
koH(purypamusi aroma. Kiaccupukanus XUMHYECKUX
3NIEMEHTOB (S-, P-, d-amemeHTbI). OCOOEHHOCTH CTPOCHHUS
JHEPreTHYECKUX YPOBHEH aTOMOB d-3JICMEHTOB.
2 [Tepunoguueckas Ilepuonuueckass cucrema XuUMHYECKUX 3yeMeHToB J[.U. Bubnuorexa
o LIOK https://myschool.edu.ru/
cucrema xumuueckux | MengaeneeBa. @uznueckuii cMbica [leproanueckoro 3aKkoHa
anemenToB .. HA.N. MenneneeBa. IlpuunHbBl W 3aKOHOMEPHOCTH
Menneneena W3MEHEHUsI CBOMCTB DJJEMEHTOB M HMX COCIMHEHHM IO
MEPUOJIAM U TPYIIIIAM.
3 Buas! xumnueckon OneKTpoHHas npuponaa XUMHYECKOU CBSI3H. Bubnnoreka
o LLOK https://myschool.edu.ru/
CBSI3U DNEeKTpOOTPULIATETbHOCTh. BHABI  XMMHUYECKOM  CBSI3H
(koBajieHTHAsl, WOHHAs, MeETA/NINYECKasl, BOJOPOJHAS) U
MEXaHHU3MBI e¢ 00pa30BaHMUS.
4 Kpucranmnmyeckne n Kpucrannuueckue u  aMopdHble  BewlecTBa.  [HUIIBI Bubnnoreka
LIOK https://myschool.edu.ru/
amMop(HBbIe BEeI[eCTBA  |KPUCTAIUIMUYECKUX PpEHIeTOK (aToMHas, MOJEKyIspHas,
WOHHAsl, MeTajyindyeckas). 3aBUCUMOCTb  (PU3HUECKUX
CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH.
[TpuumHBl MHOTOOOPA3Us BEIIECTB.
2. Xumuuveckue peaknuu (10 yacos)
5) Ckopocts peaknund, ee | 'oMOreHHsle U reteporeHHble peakiuu. CKOpoCTh peakiuiy, Bubnnoreka

3aBUCUMOCTB OT
pa3IUYHbIX (PaKTOPOB

€C 3aBHCHMOCTH OT pPAaA3JIMYHBIX (baKTOPOBI

pearupyomux BelIeCTB,
BELIECTB,  TEMIIEpPaTypBHl,

IIPUPOJBI
KOHIIGHTPAllUA PEarupyromux
IJIOINAAM  PEaKLUOHHOU

LIOK https://myschool.edu.ru/
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Ne Tema ypoka Coaepixanue ypoka IIpakTuyeckas | Jlata npoBeaeHus
ypoxa AeATEeJbHOCTh
1o MJIAHy no DJIeKTPOHHbIE
o0yuaruierocs
(akry |HuppoBbIE
oOpa3oBaTe/ibHbIE
pecypchl
MMOBEPXHOCTH, HAIMYMS KaTainuzaropa. Posib karanuzaropoB
B IIPUPOJIE€ U IIPOMBILUIEHHOM IIPOU3BOJCTBE.
Bubnunoteka
o OK https://myschool.edu.ru/
6 TTpakTUueckas BeinonHenue npakTuueckodl paOoOThl 0 MHCTPYKUMU. | BeinmonHeHue H
6ota Ne 1 Pemenue skcniepuMenTaNbHbIX 3a1a4. CoOMr0AeHNEe MPaBUIl | IPAKTHUECKON
%a Ta N2 Oe3omacHOi paboOTBI C BeEIIeCTBaMHU, OOOPYIOBAaHUEM H |pabOTHI
JTAARNC PAsIAHHBIX Iy pyigeckoit mocynoit. Co6II0/IeHHe MPaBHIl HArPEBAHMUS B
(baxropos Ha CKOPOCTE | hryeprrtom mnamenn. COCTaBIeHHE OTYETA O MPAKTHUECKOI
XMMHYECKOH PCAKIMH | aGore
7 OO6patumocts peakiuii. |OO0paTUMOCTh peakiuil. XUMUYECKOE PABHOBECHE M €O Elg?ntotTGK?/ hool.edu.ru/
V) ps://myschool.edu.ru
XUMHYECKOE CMEIlleHWe TMOoJA  JEHCTBHEM  PAa3NIUYHBIX  (HaKTOPOB
paBHOBECHE (KOHLIEHTpalMsl PEeareHTOB WM IPOJYKTOB pPEaKIUH,
JaBJI€HUE, TeMIleparypa) i CO3/IaHds ONTHUMAaJbHBIX
YCJIOBUM IPOTEKAHUS XUMHYECKHUX IPOLIECCOB.
8 Hucnepchble cucteMsl | JlucnepcHsle cucteMsl. [loHsATHE 0 KOMUTOMAAX (3014, TEIN). Elg?é“n?tTeKi/ hool.edu.ru/
ps://Myschool.edu.ru
HcrnHHBIE pacTBOpbl. MaccoBas 10715 BEMIECTBA B paCTBOPE
9 Peakuuu B pactBopax  |Peakumu B pactBopax anekTponuToB. pH pactBopa Kak |JlabopaTopHbIii Bubnnoreka
1t p p 1t p p P P p P p P LIOK https://myschool.edu.ru/
3JIEKTPOJINTOB IT0KA3aTeNb KUCIOTHOCTH CPEJIBI. OIIBIT
Onpenenexnue
peaKkuuun Cpeabl
YHUBEpPCAJIbHBIM
HHIANKAaTOPOM
10 I'maponus coneit u I'maponus coneit. 3HaueHue TUAPOIU3a B OUOJIOTHYECKHAX Bubnunoteka

OpTraHUYE€CKUX BECIICCTB

O0OMEHHBIX MPOIleCcCax.

LIOK https://myschool.edu.ru/
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Ne Tema ypoka Coaepixanue ypoka IIpakTuyeckas | Jlata npoBeaeHus
ypoxa AeATEeJbHOCTh
1o MJIAHy no DJIeKTPOHHbIE
o0yuaruierocs
(akry |HuppoBbIE
oOpa3oBaTe/ibHbIE
pecypchl
11 npaKqueCKag BrinonHenne mnpakTuueckoi pabOThl O HMHCTPYKIMH. | BeimonHeHue Elg?mg;ﬁ/mvschool edu.ry/
pa6ota Ne2 Pemenwne sxciepuMeHTaNBHBIX 3a/1a4. COOMIOACHUE MTPABUIT | IPAKTHYECKON ' =
KauecTREHHEIE peaKiH 0e3omacHO paboThl C BeEHIECTBaMH, OOOPYIOBaHHEM H |pPabOThI
XuMH4eckoi nocynoit. CobOmoieHue mpaBuil HarpeBaHus B
Ha HEOpraHUYeCcKue i .
OTKpBITOM I1ameHu. CocTaBieHUE OTYETA O MPAKTHYECKOU
BEILIECTBA U HOHBI
pabore.
12 OKHCIUTENBHO- OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU B HPHUPOJE, Bubnnorexa
LIOK https://myschool.edu.ru/
BOCCTAHOBUTEJIbHBIC MPOU3BOACTBEHHBIX MPOUECCAX U  KUZHEIACATEIbHOCTH
peakuuu OpraHu3MOB.
Bubnunoteka
LIOK https://myschool.edu.ru/
13 CTpoeHue BellecTBa. O000I11IeHIE U CUCTEMATU3ALU 10 TEME:
XHWMHYECKUE PEaAKIUU - ¢usnueckuid  cmbicn  [lepuoauueckoro  3akoHa
J.. MenneneeBa U 0OBbSICHCHHUE 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB W OOpa30BaHHBIX MMM BEIIECTB
OT JIEKTPOHHOT'O CTPOEHHUSI ATOMOB;
- pemeHde 3a7Ja4y Ha YCTAHOBJIIEHUE 3aBUCHUMOCTH
CKOpPOCTH  XMMHYECKOW  pEeaKuMu U CMEIICHUSA
XUMHUYECKOTO PABHOBECHUSI OT Pa3IMUHBIX (AKTOPOB C
LEJIBIO ONPENEIICHUSI ONTUMAIIBHBIX YCIOBUU MPOTEKAHUSA
XAMHYECKHUX MPOLIECCOB;
- peLIeHUE YIPAXKHEHUN 110 TUIPOJIU3Y COJIEH;
- COCTaBJICHUE YpaBHEHUH OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN;
- pEIIEHNE PACYETHBIX 3a4a4
14 KoHTpoJsib 1 KoppeKrs NpeIMETHBIX pe3yJIbTaTOB Bubnnoreka
KOHTpOJ'IbHGSI B PPeK pen pesy. LIOK https://myschool.edu.ru/
pa6ota Nel
«Teopernueckue
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Ne Tema ypoka Coaepixanue ypoka IIpakTuyeckas | Jlata npoBeaeHus
ypoka AeAITeIbHOCTh
1o MJIAHy no DJIeKTPOHHbIE
o0yuaruierocs
(akry |HuppoBbIE
oOpa3oBaTe/ibHbIE
pecypchl
OCHOBBI XUMUU»
3. MeTtauibl u HemeTaLIbI (14 yacoB)
15 O6mmas xapakrepuctuka |O0mas XapakTepucTuka MeTauioB. CTpoeHHE aTOMOB. Bubnnoreka
o LIOK https://myschool.edu.ru/
MeTaiuioB. CIUIaBhI. Kpucramnuueckas pemerka. OOmue Qu3nueckue CBOMCTBA.
ONEeKTPOXUMUYECKUM sl HampsyKeHWH METauIoB M €ro
HCITIOJIB30BAHUC JIA XapaKTEPUCTUKU BOCCTAHOBUTCIBHBIX
CBOWCTB METAJIJIOB.
16  |CmocoOsl momydenusi  |OCHOBHBIE CHOCOOBI MOJyYEHHsI METAJIOB. MeTaryprusi. 5‘66'?:']?5“7/ hool.edu.ru/
psS://Mmyschool.edu.ru
METAJUIOB. DJIEKTPOIU3 | DJIEKTPOIN3 pPacTBOPOB M  pacmiiaBoB. [Ipumenenue H
9JIEKTPOJIN3a B IIPOMBIIIJICHHOCTH.
17 Koppo3zus merannos Koppo3uss meramioB: BHABI KOPPO3UH, CIOCOOBI 3allUThI Bubnnorexa
METAJIJIOB OT KOPPO3UH LIOK https://myschool.edu.ru/
18 Meramnsl A-rpynn [[{es0yHbIE U IIETOYHO3EMENIBHBIE METAJUIBI, AJIFOMUHMM. Elg??n?tTGKi/ hool.edu.ru/
o pS://Myschool.edu.ru
OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIE ~ CBOMCTBA  MPOCTHIX
BEILIECTB — METAJJIOB TJIABHBIX MOATPYIIIT
19 Oxkcuapl 1 THApOKcUIbl |COCTaB U CBOWCTBA OKCHJIOB U THAPOKCHIOB METAJIOB Bg?gnggemj/ hool.edu.ru/
o pS://Myschool.edu.ru
METAJIJIOB [A—IITA-rpynmn. 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB H
OKCHJIOB M THAPOKCUIOB METAIIJIOB B 3aBUCUMOCTH OT
CTENIEHU OKUCJIEHUSI aTOMa MeTaJlja.
20  |OG630p MeTaIoB O630p wmerammoB b-moarpynmn. OCOOEHHOCTH CTPOCHHS ag?é“n?ge*(j/ hool.edu.ru/
o pS://Myschool.edu.ru
b-rpynn aToMOB.  OKHUCIHMTEIIbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA
MPOCTHIX BEIIECTB — METAJJIOB MOOOYHBIX MOATPYII (MEb,
KeJe30, XpOM, LIUHK)
21 Oxcuapl 1 THAPOKCUIB |COCTaB U CBOWCTBA OKCHJIOB U THAPOKCHIOB METAJLIOB Bubnuoteka
LIOK https://myschool.edu.ru/
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Ne Tema ypoka Coaepixanue ypoka IIpakTuyeckas | Jlata npoBeaeHus
ypoka AeAITeIbHOCTh
1o MJIAHy no DJIeKTPOHHbIE
o0yuaruierocs
(akry |HuppoBbIE
oOpa3oBaTe/ibHbIE
pecypchl
METaJUIOB b-nmoarpynn.  3aKOHOMEPHOCTHM  W3MEHEHUsI  CBOWCTB
OKCHJIOB M THUIPOKCHUJOB META/NIOB B 3aBUCUMOCTH OT
CTEIIEHU OKUCJIEHUS aTOMa METaJlja.
22 TTpakTuueckas BeimonHenue mpakTHUECKo paboThl MO MHCTPYKUMU. | Beimonnenue Elg?ngtTGK?/ hool.edu.ru/
o ps://Myschool.edu.ru
pa6ota Ne3 Pemerne Pewenne SKCIEPHMEHTAIIbHBIX 3a1a4. CoburoieHue mpaBuil | MPAKTUYECKOM
Oe3omacHOil paboOTHI ¢ BemecTBaMHu, OOOpPYIOBaHHEM H |pabOTHI
3KCHEPUMEHTAIBHBIX . -
xumuueckon nocynoit. CobmoieHue npaBuil HarpeBaHus B
3a/1a4 110 TeMe o .
OTKpbITOM Iu1aMeHu. CocTaBiieHue OT4ETa O MPAKTUYECKOU
«MeramsD
pabore.
23 Oo0mas xapakrepuctuka |O0mas  xapakTepucTuka HemMeTamioB. (OcoOeHHOCTH Bubnnoreka
o LLOK https://myschool.edu.ru/
HEMETAaJUIOB CTPOEHHUSI aTOMOB. BuHIbl XMMHUYECKOW CBSI3U U THIIBI
KPUCTANIMYECKUX PELIETOK HeMeTamioB. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBAa IPOCTHIX BEIIECTB —
HEMETAJUIOB: BOJOPOJA, KHUCIOpOAA, TaJOre€HOB, CEpHI,
a3ora, Gocdopa, yriepoja, KpEeMHHUS.
24 Bonopoansie Bonopoansie coennHenns HemeTamioB. KucinorHo- Bubnnoreka
o o LIOK https://myschool.edu.ru/
COEIMHEHUS OCHOBHBIE€ CBOMCTBA 3TUX COEIMHEHHI B 3aBUCUMOCTH OT
HEMETAJJIOB MOJIO)KEHUS HEMETasuIa B iepuoauyeckoit cucreme J1. U.
Menneneesa
25 Oxkcupl HeMeTauioB U | Kimaccudukanmsi OKCHAOB U KUCIIOT, TEHACHIINS U3MEHEHUS Bubnnoreka

KHCJIOPOACOACPIKAIIINEC
KHCJIOTHI

CBOMCTB OKCHJIOB HEMETAJUIOB U TEHICHLIUIO U3MEHEHUS
CWJIBI KMCJIOPOJCOAEPKALIMX KUCIIOT 10 MIEPUOAAM U
rpynmnam.

OO01mme cBOMCTBA KUCJIOTHBIX OKCUIOB U
KHUCJIOPOJCOACPIKALUX

KUCJIOT. OKHCITUTENbHBIE CBOWCTBA CEPHOM M a30THOMN
KHCJIOT.

LIOK https://myschool.edu.ru/
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Ne Tema ypoka Coaepixanue ypoka IIpakTuyeckas | Jlata npoBeaeHus
ypoka AeAITeIbHOCTh
1o MJIAHy no DJIeKTPOHHbIE
o0yuaruierocs
(akry |HuppoBbIE
oOpa3oBaTe/ibHbIE
pecypchl
26 npaKqueCKag BrinonHenne mnpakTuueckoi pabOThl O HMHCTPYKIMH. | BeimonHeHue Elg?mg;ﬁ/mvschool edu.ry/
pa6ota Ne4 Pemenie Pemenue SKCIIEPUMEHTANIBHBIX 337184, CoburoieHue IPaBwII | MPAKTUYECKOM
0e3omacHO paboThl C BeEHIECTBaMH, OOOPYIOBaHHEM H |pPabOThI
AKCIIEPUMEHTAIBHBIX . .
XuMH4eckoi nocynoit. CobOmoieHue mpaBuil HArpeBaHus B
3a/1a4 10 TeMe e N
OTKpBITOM I1ameHu. CocTaBieHUE OTYETA O MPAKTHYECKOU
«Hemertaiby.
pabore.
27 Meramisl 1 HeMeTaiuiel | O000IIEHE u CHUCTEMAaTHU3aIHA OKHCIIUTEIILHO- Bubnunoteka
o LIOK https://myschool.edu.ru/
BOCCTAHOBUTEJIBHBIX ~ CBOWCTB  MPOCTBIX  BELIECTB  —
METaJUIOB U HEMETAJUIOB, BBIUMUCIEHUSA [0 YpPaBHEHUSIM
XMMHYECKHUX PEAKIUN U TEPMOXUMHYECKHUE PACUETHI
28 KoHTposb u KoppeKLus IPEeAMETHBIX Pe3yIbTaTOB 110 TEME Bubnnoreka
KOHTpoanaﬂ p PpeKll pel pesy. LIOK https://myschool.edu.ru/
pa6ota Ne2
1o TeMe «MeTtaiibl 1
HEMETaJUIbI»
4.XuMHus 1 KU3Hb (6 yacoB)
29 Metonapl mo3HaHus B Hayunble Meronpl mno3HaHuss B XUMHU. MCTOYHUKHM Bremmonnenne Bubnunoteka
o LIOK https://myschool.edu.ru/
xuMuHd. McTtouHnkn xumuueckor uHpopmauuu. Iloumck uHpopmanuu 1o |[PAKTHIECKOro
XUMHUYECKON Ha3BaHUAM, HJEHTH(]UKATOpaM, CTPYKTYpHBIM (opmyiam. 3aAaHus 110
uHpOpMAIHH MozenupoBanue XMMHYECKUX TPOLECCOB M SBJIEHMIA, | TOMCKY
XMMHYECKHil aHaIN3 M CHHTE3 KAK METOJBl HAYUHOTO |/ i 1CCKOI
HHPOPMAIUH 110
MO3HAHUA. o
3aJaHHOHU TEMC C
MIOMOIIIBIO
pa3InyHbIX
UCTOYHUKOB
(pabota B MambIX
TpyIImax)
30 XuMUs B CETLCKOM XUMUA M CEIbCKOE  XO34MCTBO. MHUHEpalbHBIE U Bubnnoreka

LIOK https://myschool.edu.ru/
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Ne Tema ypoka Coaepixanue ypoka IIpakTuyeckas | Jlata npoBeaeHus
ypoxa ACATEABHOCTL |y IUIAHY no DJIeKTPOHHbIE
o0yuaruierocs
(akry |HuppoBbIE
oOpa3oBaTe/ibHbIE
pecypchl
XO0341CTBE U opranuueckue ynoopenus. CpecTBa 3alIUThl pACTCHHIA.
CTPOUTEIILCTBE. Xumusa B crpoutenscTBe. Llement. beron. Ilonbop
ONTUMAJIbHBIX CTPOUTEIBHBIX MAaTEPUAIOB B MPAKTHYECKOU
NESATEIbHOCTH YEJIOBEKA.
Bubnunoteka
31 XuMus B TOBCETHEBHOM | XMMHUSI B TOBCEJHEBHOM >XU3HM. MOKOIME M YHUCTALIUE HOK https://myschool.edu.ru/
JKU3HU cpenctBa. CpencrtBa OOpbObI C OBITOBHIMH HACEKOMBIMHU: JlabopatopHslit
peneseHTsl, nHeeKTuuuAbl. CpeacTBa JIMYHON TMrueHsl U | OTBIT:
kocmeTuku. [IpaBuna Oe3zomacHOi paboThl C  eaKuMH, | ONpeaciieHne
FOPIOYMMH M TOKCUYHBIMH BEILECTBaMH, cpeacTBamu |KHCJIOTHOCTH
OBITOBOW XMMHUH. Cpeael
pa3IMYHBIX
CPENCTB
OBITOBOM XUMUU
32 XHUMHUS U 310pOBbE Xumuss u 310poBbe. JlekapcTBa, ()epMEHTHI, BUTAMHUHBI, | BeimonaHeHue Bubnmorexa
TOPMOHBI, MUHepaibHble BOAbL. [IpoOiembl, CBA3aHHBIE C|MPAKTUYECKOTO HOK https://myschool.edu.ru/
IIPUMEHEHHUEM JIEKapCTBEHHBIX IpenaparoB. BpenaHsie |3agaHus 1o
MPUBBIYKM U (aKTOPBI, pa3pyllaroline 3J0poBbe (KypeHue, | pacmudpoBke
ynotpeOjaeHre ankorois, HapkomaHus). PaumoHnanbHOe |cocTaBa
nutanue. [Iumessie 1o6aBku. OCHOBBI MUIIEBON XUMHH. JIEKapCTBEHHBIX
IIpenaparos,
MIPONYKTOB
nuTaHus (padbora
B MaJIbIX
rpynmax)
33 XUMUS U DKOJIOTHUS Xumus AU DKOJOTHU. XUMHUYECKOE 3arpsi3HEHUE Bubnmnotexa
o LIOK https://myschool.edu.ru/
OKpyXaromel cpeapl U ero mnocienctsus. Oxpana

rujpocdepsl, MOYBbl, aTMocdepbl, (Gaopsl U ¢dayHbl OT
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Ne Tema ypoka Coaepixanue ypoka IIpakTuyeckas | Jlata npoBeaeHus

ypoKa AeATeJIbHOCTh

1o MJIAHy no DJIeKTPOHHbIE
o0yyaromerocs dakty |undpossie
oOpa3oBaTe/ibHbIE
pecypcsbl
XUMUYECKOI'0 3arpsi3HEHMSL.
34  |IIpencraBienus 06 [ToBTOpenue u 06001IeHNEe OCHOBHBIX HAyYHBIX MPUHIIAIIOB Bubnmoreka

OOIIMX HAyYHBIX IIPOMBIIIJICHHOT'O OIY4€HHs Ba)KHEHIINX BEIIECTB HOK https://myschool.edu.ru/

HPUHIUITAX

IPOMBIIIJICHHOTO

MOJTYYEHHS BAKHEUIITNX

BEIIIECTB

LUNDOPOBbIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbl CETU MHTEPHET

Beeaute _ BeBeantenaHHblehttp://www.chemnet.ru Maseta «XuMmsa» 1 canT aAns yuntens «4 nay Ha ypok XuMmum»

http://him.1september.ru EanHas konnekumsa LLOP: MNpeameTHasa kKonnekums «XmmMmnusa»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hayu4Hble aKCNEPUMEHTbI: XxuMusl. Konnekumns Poccuitckoro obueobpasoBaTtenbHOro noprana
http://experiment.edu.ru AIXUMUK: canT J1.10. AnnkbepoBoi

http://www alhimik.ru Bcepoccuiickas onMMnumaga WKOSbHMKOB MO XUMUN

http://chem.rusolymp.ru OpraHnyeckass XuMus: 3NEKTPOHHbIN YY4EeOHUK AN CpeaHel LKObI

http://www.chemistry.ssu.samara.ru OCHOBblI XUMUW: 3/IEKTPOHHbLIN YYEOHUK

http://www hemi.nsu.ru OTKpbITbI KOMNeaxX: Xumus

http://www.chemistry.ru IncTaHuMOHHas onuMnuaza no XMMun: TeNeKOMMYHUKALMOHHbBIN 06pa3oBaTesibHbI NPOeKT
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I'paduk KOHTPOJIBLHBIX U NPAKTHYECKHUX PadoOT

10 knace
Ne Buna padorsl HdarTa nmo miiany Jara no ¢pakrty
n/n

1 IpakTuyeckas padora Nel [lonydenue sTuineHa
Y U3y4YEHHUE €TI0 CBOMCTB.

2 KonTpoabHas padora 1 no teme YrieBogopoibl

3 IIpakTnueckas padora Ne2 CpolicTBa pacTBOpa
YKCYCHOM KHCJIOTBI

4 KonTtpouabnas padora 2 1o reme
Kucnoponcoaepxamue OpraHn4ecKue COeAMHEHUs

11 kaace
Ne Buj padorsl Jara no miany dara no ¢akry
n/n

1 IIpakTnueckas padora Ne 1
Bnusinue pa3nuuHbIX GakTOpoOB Ha CKOPOCTh
XMMHYECKON peaKiuu

2 IpakTnyeckas padora Ne2 KauecTBeHHbIE
peaxkiuy Ha HEOpraHM4eCKHe BEIECTBA U HOHBI

3 KonTpoabHas padora 1 no remam
«TeopeTndyeckre OCHOBbI XMMHUUY

4 IIpakTnueckas padora Ne3 Pemienue
9KCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «MeTajbh»

5 IIpakTnueckas padora Ne4 Pemienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«Hemeraiuiby.

6 KonTtpouabsnas pa6ora 2 o reme «MeTauisl u

HEMCTAJJIbI)

o1
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