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Pa3znen «Paboune nporpaMmbl y4eOHBIX IIPeIMETOBY»



OrJaBjeHue
ITossicuuTenpHas 3amucKa
1. conepxanue oOy4eHus,
2. IJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUAIIPOTPAMMBI 110 MAaTEMATHKE,

3. TemMaTHYecKOoe IUIaHMPOBAaHWUE, B TOM YHCIE C y4eToM pabodeit
MporpaMMbl BOCIUTAHUS C YKa3aHUEM KOJUYECTBA YacoB, OTBOJMMBIX Ha
OCBOCHHE KaXI0M TEMBI.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pa3paborana Ha ocHOBe (eliepaabHON pabodeil mporpaMmbl Mo XUMHUHU (0a30BBIi
ypoBeHb (caiiT €ds00.ru), TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS (eaepanbHOi
oOpa3oBaTenpHON TporpamMMmbl cpeanero obmero obpaszoBanus (DPOII COO),
npenacraBieHHbIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTENIbHOM CTaHIAPTE
COO, c yuétom KoHuenuumu mnpenonaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX opraHusanusax Poccuiickoit @eneparnuu, peaau3yrOIMIUX
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUN «CTpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoit denepaumu Ha nepuon Ao 2025 ropan
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0O0Opa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB TIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHhI
YeJloBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0pPOBBI0O M NPUPOJHON cpene. Peamusyercs xumuueckoe o00pa3oBaHuE
oOyyJaromuxcsi Ha YpoBHE CPEHETr0 OO0IIero oOpa3oBaHUs CPECTBAaMU Y4EOHOTO
npeaMera «XUMHS», COJIEpKAHUE M TMOCTPOECHHUE KOTOPOIO OIpEeaeieHbl B
nporpaMme MO0 XUMHU C Y4E€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXke C y4ETOM
o0muUX 1ened W TMPHUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO POJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIMIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTopoe (popMUpyeTCs B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMON YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
Tpya W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XHUMHS KaKk Hayka
co3ujlaTe/IbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBlieHa Ha pEIICHUE
TJI00QIBHBIX  TPOOJIEM YCTOWMYMBOTO pA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.



B cooTBeTrcTBHHM C OOmMMMH MEIIMH W TPUHIUIIAMUA CPETHETO OOIIeTo
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B KU3Hb COLUYMa, MPOJOJKEHUS
o0Opa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa  «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00Ileld XuMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU IPU HW3y4YECHUH
npeaMera 00ecnevYrBaeT BO3MOXKHOCTH PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHS» CcPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  ONpeAeTIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce€ OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHBAaKOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHMX U DJIEKTPOHHBIX
NpEeACTaBICHU O CcTpoeHuu BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB JIO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHUN. B Kypce oOpraHM4yeckoll XUMHUU TMOJYy4alOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEepBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[logq HOBBIM yrjaoM 3peHUsi B TMpeaMeTe «XUMHs» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJOTMYECKHE CBEJIECHMUSI O BEIIECTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOHOJOTUYECKUX TMO3UIIHM,
riyoke TIOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI OSTOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMM COJICPXKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W TPUKIATHON
XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT IMOHUMAaHHUIO B3aUMOCBS3M XUMUHU C



JPYTMMHU HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIBHOW M MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKA OCMBICIMBATh MUH(POPMAIUIO U
NPUMEHITh, €€ JUIsl TIOMOJIHEHHWS 3HAHUM, pENICHUS WHTEINICKTYalIbHbIX U
AKCIIEPUMEHTAILHBIX MCCIIEI0BATEIBCKUX 3a/1ad. B 11e10M copepkanue yaeOHOTro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHUYECKOro MHupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIEPUMEHTa U
pelieHus MPOTHUBOPEYUN MEXKTy HOBBIMH (aKTaMH U  TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcs MNPUHITHIE MPOrpaMMON IO XUMHUU TMOJXOJbl K OIpPEACIICHUIO
COJlEpKaHUsI M TOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHUCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pPa3IMUHBIX BHUJOB JEATCIIBHOCTH: pelIeHus mpolsieM, MOWCKa, aHajiu3a |
00paboTku nHGOpMAIINK, HEOOXOAUMBIX JJIs MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIEN0BATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHus, P ONPEICICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LeJIed H3YyYEeHUS MIpEeAMETa HalpaBICHUEM
MEPBOCTENICHHONW 3HAYMMOCTU TPAAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJUYECKOM TOYKHM 3pPEHUS TAKOM MOAXOJ K OMPEACIICHUIO IeJIe H3ydeHus
MpeaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMHU LIEJIAIMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisIIOTCSA:

e (opMHUpPOBAaHHME CHCTEMBI XHUMHYECKHMX 3HAHUW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX



0000MIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUMH,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM 1 MOBCEIHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTelibHasi XapaKTepUCTUKA Leliel U 3a/lay U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NMPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHUus, OpPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIAaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJYYE€HHS 3HAHUN W MPUMEHEHHS WX B PEANTbHON KU3HU
JUISL pEeIIeHUs] MPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mnpu U3y4eHMH MpeaMeTra «XUMHs» JTOMHHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, Kak:

ajanTaus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBanre y OOy4aromMxcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAuY€HUE Uil Pa3IMYHbIX BUOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHaiuu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOC MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaromMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO



HEOOXOAMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTaHUE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMOJTHEHUS SHEPTreTUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC M CBOEMY 3J0pPOBBIO, a TaKKe MPHOOPETCHHS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU JUIsI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1IaHe cpenHero ooOImero oOpa3oBaHUs TPEAMET «XHUMHSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero obiero oopazoBaHusi, cocrabisieT 68 dacos: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIM TPOYKTOB PEAKIIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEakIysl 3Tepu(pUKaluu), TOJIy4eHUEe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorudeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. PotocuHTe3. pyKTO3aKAKU30MEPIIIFOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PaCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

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

A3oTconepKale OpraHn4eckiue COeTMHEHNUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. IINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuaueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUN TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU. Homenxknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U clladblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa XxumMuueckux sneMentoB [l. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHHUBEPCAIBHOIO HWHIWKATOpA, pEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIIOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpraHu4ecKord xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U CAMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHIMU B OOILECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M TNPAKTUYECKON JAESTEIbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 310poBOTO M 0Oe30macHoro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied MpoPeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEHICHUU TI00abHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJITFOUCHHS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

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

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAaHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAaYECTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOJaTh 3a XOJOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIIEAO0BATEIbCKOM H  MPOEKTHON
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NomyJsipHas JUTEparypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOIBI MPHU MOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAaIIEe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnyecko HoMmenkiatype (IUPAC), a Takke NpUBOAWTH TPUBHATILHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPAaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpEeBaHHH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha MpUMeEpax CIIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHYCCKUX SBIICHUIA.

11 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIIre MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKLUH, PACTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHbI (TeOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHhI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS SHEPTUU
P XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPH
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;



c(OpMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GOpMyl BEUIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
HEOPTraHWYECKUX BelIecTB (yrapHblid ras, YyrieKUCHbI ra3, aMMHak, TaméHas
U3BECTh, HeTallEéHask U3BECTh, MUThEBAs CO/IA, MUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWUMHYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAs, METANIMYECKasl, BOJIOPOJHASI) B COCUHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpaxX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBaTh CMBICI MEPUOANYECKOTrO 3akoHa [I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepuonnueckoi cucTeMsl
xumuueckux snemeHToB JI. M. MenpeneeBa, HCIONB3ys NOHATHA «S-, P-, O-
IIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH WU3MEHEHMS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCIUHEHUN
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(UIMPOBATH XUMHUYECKUE PEAKUUU IO
pa3IUYHBIM IPU3HAKAM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdekTy peaknnu, U3MEHECHHIO CTEIEHEH OKHCIICHHS 3JIECMEHTOB, OOPaTUMOCTH
peakiuy, y9acTUIO KaTajanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJISATh YPaBHEHHUS pPeEakUUid pa3IHUuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, paClO3HABaTh



OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
pEaKIUK OT PA3INIHBIX (AKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3naencTus (nmpuuuui Jlelllarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JeXallle B OCHOBE MPOMBIIIJICHHOTO MOJIYYeHHUsS] CEPHOUM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB, TEIIOBOTO 3¢ (eKTa Peakiid Ha OCHOBE 3aKOHOB COXPAHEHUS MacCh
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/IOl U J1a0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXE€ IpaBWiia OOpaIIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHHe IMEePOKCHa BOJOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpENIeJICHHEe Cpelbl PAaCTBOPOB BEIIECTB € IOMOIIBI  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKON PEaKIIuH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
temam «Metauib»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHNHU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpPMAITUIO, TOYy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTb BO3ZEHCTBHS HA )KMBBIE OPTAHU3MBI ONPEAEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

Ul 00y4aroUuIMxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsSI: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
N KosmuecTBo yacos
[
Kourponnr  Ilpakruyec = DJEKTpoHHbIE (HH(ppOBHIE)
n/ = HaumeHoBaHHMe pa3/1e/iOB U TeM NMPOrpaMMbl
- Bcero HbIE KHe o0pa3oBaTe/IbHbIE eepecypchl
padoThI padoThI
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUUYECKUX coeMHEeHU A. M. 3 0 0 https://resh.edu.ru/subject/29/10/
byrneposa
Hroro no pazueny 3
Paznes 2.YrieBoaopoabl
21 n o 2 0 0 https://resh.edu.ru/subject/lesson/6151
: penenbHbIE YTIEBOI0POAbl — aJIKaHbl Istart/149993/
HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, https://resh.edu.ru/subject/lesson/5412
2.2 6 0 1
ANTKaINEHBI, AJIKMHBI [start/212563/
23 A 2 0 0 https://resh.edu.ru/subject/lesson/4775
: POMAaTHYECKUE YTIIEBOAOPOIbI Istart/150494/
IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOLOB U UX https://resh.edu.ru/subject/lesson/6148
24 2 1 0
nepepaboTka [start/170461/
55 'I‘<0HTp0J'II)Ha$I pa'f'SOTa 1 mo Teme 1 1 0
VYrieBo10posl
Hroro no pazgeny 13
Pasznea 3.Kucaopoacoaepskamue opranndyeckue coeJuHeHUust
31 Crinpror, deron 3 0 0 https://resh.edu.ru/subject/lesson/47ht

tps://resh.edu.ru/subject/lesson/5727/s



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/47https:/resh.edu.ru/subject/lesson/5727/start/150577/69/start/150550/
https://resh.edu.ru/subject/lesson/47https:/resh.edu.ru/subject/lesson/5727/start/150577/69/start/150550/

tart/150577/69/start/150550/

Anbernst. KapGoHOBbIe KHCIOTHL CIIOMKHbIE https://resh.edu.ru/subject/lesson/https
3.2 - Rap ) 7 0 1 :/[resh.edu.ru/subject/lesson/5952/star

3¢bupst 1/150631/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150
33 Vresossl 3 1 0 Jstart/150687/
Hroro mo pazueny 13

Pa3znen 4.A30Tcoaepskaniue oprannyeckue coeJuHeHUst

https://resh.edu.ru/subject/lesson/4743
[start/150742/

4.1 AMUHBI. AMUHOKUCIOTHL. beiku 3

Hroro no pazueny 3

Pa3pnen S.BbicoKOMOJIEKY ISIPHbIE COCHHECHUSA

IInacTmaccel.
5.1 Kayuyxku. 2
Bonokna

https://resh.edu.ru/subject/lesson/6095
[start/150823/

Hroro no pazneny 2

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 3 2



https://resh.edu.ru/subject/lesson/47https:/resh.edu.ru/subject/lesson/5727/start/150577/69/start/150550/
https://resh.edu.ru/subject/lesson/https:/resh.edu.ru/subject/lesson/5952/start/150631/4776/start/150604/
https://resh.edu.ru/subject/lesson/https:/resh.edu.ru/subject/lesson/5952/start/150631/4776/start/150604/
https://resh.edu.ru/subject/lesson/https:/resh.edu.ru/subject/lesson/5952/start/150631/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne o/ Konrpouabusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl

Pa3znen 1.TeopeTnyecKkneoCHOBLIXMMHUM

Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Beniectsa. MHoroo6pasue

1.2 4
BEIECTB
1.3 XHUMHYECKHE PEeaKIuu 6 1 1
Hroro mo pazueny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 MerTtayuisl 6 1
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3.XuMus ¥ :KU3HL
3.1 XUMUS U KA3Hb 4
Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne Kosnun4yectBo 1yacos
JJIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KoHTpoJibHBI [MpakTuyeckun
o0pa3oBaTe/bHbIE PeCypChbl
n 0 e padoThl e padoThlI
Hpenwer oprartirtiecioit X, & https://resh.edu.ru/subject/lesson/6149/start/17038
BO3HUKHOBEHHUE, Pa3BUTHE U 1 0 0 8/
3HaYEHUE
Teopus cTpoeHHs OpraHM4YEeCKUX
coenunenuii A. M. bytieposa, eé 1 0 0
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccudukanuu
OpPraHMYECKUX BEILECTB.
Homenkmarypa (cucremMaTrudeckas) 1 0 0
Y TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 https://resh.edu.ru/subject/lesson/6151/start/14999
TOMOJIOTMUYECKUH PSJL 3/
MeraH n 3TaH — npocTenmue 1 0 0
IIPEICTaBUTENN aJTKAaHOB
AJIKEHBI: COCTaB M CTPOCHHE, 1 0 0 https://resh.edu.ru/subject/lesson/6151/start/14999
CBOICTBa 3/
OTUJEH U IPONUIIEH —
IIPOCTEMNIINE TPEICTABUTENN 1 0 0
AJIKEHOB
[TpakTuyeckas padora Ne 1. 1 0 1
«IlomydeHue 3TUIEHA U U3YUYCHHE



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

€r0 CBOICTB»

10

11

Aunkanuenbl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KaydyKa ¥ PE3UHBI

AJIKUHBI: COCTaB U 0OCOOEHHOCTHU
CTPOEHHUS, FOMOJIOTUYECKHUM PSAI.
Anernnes —
MPOCTEUIIUUIIPEACTABUTEIbAIIKUHO
B

Brraucnenus 1o YpaBHCHUIO
XHUMHYECKOH peaKuu

12

ApeHsbl: 6EH30J1 U TOTYOII.
TOKCHYHOCTD apEHOB

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

13

14

15

16

I'eneTnueckas cBs3b
YTJI€BOIOPOAOB, MPUHAUICKAIINX K
pa3IMYHbBIM KJaccaM

IIpuponHbIE HICTOYHUKHU
YIJI€BOIOPOAOB: IPUPOAHBIN ra3 U
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ epepadoTKu
IIpupoaHblE HICTOYHUKHU
yIJI€BOIOPOAOB: IPUPOAHBIN ra3 u
MONYTHBIE HEPTSHbIE ra3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu
KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD

17

MHOroaToMHbIE CITUPTHI:
STWJICHTJIMKOJIb U MIULEPUH



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

18

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOIL.
Bogoponnas cBsi3b

https://resh.edu.ru/subject/lesson/4769/start/15055
o/

19

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

https://resh.edu.ru/subject/lesson/5727/start/15057
7/

20

21

Anpaeruapl: GopMabaeTuI 1
aneTalbpaerua. AeTod
OIHOOCHOBHBIE MPEJIETbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS
U yKCyCHas

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

22

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CreapuHOBas U OJICMHOBAsI
KHCJIOTHI, KaK MPEACTaBUTCIIN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

24

25

26

Mp11a Kak cOJIA BBICIIUX
KapOOHOBBIX KHCJIOT, MX MOIOIIEe
NENUCTBHE

CroxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponu3
CJIO’KHBIX 3(pUpoB

JKupsl: runponus, npUMEHEHHE,
OuosIornveckas poJib KHUPOB

https://resh.edu.ru/subject/lesson/5952/start/15063
1/

27

VrneBoasl: coCcTas,
kinaccudukanus. Baxueimme
MIPEACTABUTENH: TIIOKO03a,

https://resh.edu.ru/subject/lesson/6150/start/15068
7/



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

¢bpyxTO3a, caxaposa

28

29

Kpaxman u nemironosa kak
MIPUPOJIHBIE MTOTUMEPHI
KonTponbnas pabota no pazaeny
«Kucnopoaconepxaiue
OpraHUYECKUE COCTUHEHUS

https://resh.edu.ru/subject/lesson/5413/start/15071
4/

30

AMWHBI: METHJIAMUH W aHUJINH

31

32

33

AMUHOKHCIIOTBI KaK aM(OTEpHbIE
OpPraHUYECKUE COCTUHCHUS, HX
OHOJIOrnYecKoe 3HAUYECHHE.
Ilerrtuanl

benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COE€UHEHUN

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

34

OCHOBHBIG METOAbBI CHUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHmi. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoa

IIpakTHyeckue
bHbIE

paGoTh! padoThI

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

XUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB
[Tepuoanueckuii 3axon u [lepuoanueckas cuctema

XUMHYECKHX 2eMeHTOB JI. 1. MeHaeneeBa, ux
CBSI3b C COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB

BaKOHOMepHOCTI/I W3MEHCHHS CBOMCTB XUMHUUCCKUX
3JIEMEHTOB 1 MX COCIUHEHUM I10 TpyiiaMm 1
nepuoaam. 3HadeHue NEpUOANYICCKOro 3aKOHA U
CUCTEMBI XUMHWUYCCKHUX JJICMCHTOB I[I/I
Menpeneena B Pa3BUTHUHU HAYKU

Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cBa3b

BanenTHOCTh. D1eKTpOOTPUIATENBHOCTD. CTENEHB
okucieHus. BemectBa MonekyIsipHOro U
HEMOJICKYJIIPHOTO CTPOCHHS

[TonsiTHe 0 AUCTIepCcHBIX cucteMax. VicTuHHbBIE 1
KOJUTOW/THBIE PacTBOPHI. MaccoBast I0JIsl BEIecTBa
B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKUX




COEMHEHUN. | 'eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHWYECKOM M OPraHNYeCKON XMMUU. 3aKOH
COXpaHEHHUs MACChl BEUIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAICHHS YPHEPTUU TTPH XUMHUECKUX PEAKIIMIX

Cxopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[TpakTudeckas padora Ne 1. «BiausiHuEe pa3TuIHBIX
($aKTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIHI»

11

DneKTpoauTHYecKas auccoruanus. [lonstue o
BOZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakuuumn
OHHOTO  oOMeHa. ['maponu3 opraHMYecKux 1
HCOPTaHNYCCKUX BCIICCTB

12

13

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[Tonsatue 06 meKkTpoM3e paciiaBOB U PaCTBOPOB
coiei

KonrtponbHas pabdora no pazneny «Teopernueckue
OCHOBBI XUMHUI»

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
CUCTeME XUMHUYeCKHX dreMeHToB [1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOEHHUSI aTOMOB.
O6mue ¢pu3nyeckrue CBOMCTBA METAJIIOB

15

16

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKHUN PSAJT
HaIpsKEHUN METaNIOB

XMMHYECKHE CBOMCTBA BAXKHENUIIINX METAJJIOB




(HaTpuii, KaJIMi, KaJbLUWA, MarHui, aIIOMUHUN) U
UX COCOUHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX

17 .
COEIMHEHU N

18 XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COCIMHEHUN

19 [IpakTuueckast padora Ne 2. "Pemenne
AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 Teme «MeTtauib»"
Hewmerannsl, ux nonoxenue B [lepuogundeckoit

20 CUCTeMe XUMHU4ecKux snemeHToB /1. 1.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
Ou3nyecKkue CBOWCTBAa HEMETAIUIOB. AJIIOTPOTIHS

21 HEMETAJJIOB (Ha MpUMepe KUCIOPOa, Cephl,
docdopa u yriaepona)

29 XHWMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COeTMHEHNN

93 XuMuyeckue cBocTBa a3oTa, pochopa u ux
COeTMHEHNN

24 XUMHUYECKUE CBOMCTBA yIaepoa, KpEMHUS U UX
COEMHEHUI

o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COEeTMHEHNN
O06o01IeHne U cucTeMaTu3alvs 3HaHU| TI0 TeMe

26 «Hewmetamnby. Berauciaenus mo ypaBHEHUSIM

XUMHNYECKUX peaKuMﬁ U TCPMOXUMHYCCKUEC
pacd€Thl




[Ipakruyeckas padora Ne 3. «Pemenue

21 AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "Hemeransi'"» L

08 KonTponbhas pabota no temam «MeTauib» u 1
«Hewmerannb»

29 Heopranndeckue u opraHMueCcKrue KUCIOTHI. 1
Heopranuueckue u opraHn4eckue OCHOBaHUS
AmMdoTepHBIC HEOPraHUYECKHE U OPTaHHYECKUE

30 coeauHeHus. [ eHeTHYeCKas CBS3b HEOPraHMUECKUX 1
Y OPTAaHUYECKUX BEIIECTB
Ponb xumun B oGecrieueHuu 3KOIOTHYECKOM,

31 HSHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIUITHBI

39 [TpencraBienus 06 00X HAYUYHBIX TPUHIIAIIAX 1
MIPOMBINIJICHHOTO TTOJTyYeHUs BaXKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1

34 XuUMHS ¥ 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




