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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasbHON 00pa30BaTEBPHONW MPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraneHHbIx B DegepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX TOJIO)KeHH «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/JOB K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMpPEAEIICHUIO
oOwIel crpareruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS 00Y4YaOIINUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, pPE3yJbTaTOB OOy4deHUsT W TPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBITTYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, HPUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs Xumudeckoe 0Opa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TakXkKe C y4E€TOM
oOmux 1efleld W TMPUHIUIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO0 POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAloIleM MHUpPE Kak O €IUHCTBE
NPUPOJIBI M YeJOBeKa, KOTOpoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMH HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMEHHas XMMHA Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€301aCHOCTH U OXPaHBbI 310POBbSL.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM JJs BBIPaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYyMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMa  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIas W HEOPraHWYEcKas XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIIOYEHHEM 3HAHMM W3 OO0Ileld XUMHH) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYECHUU
npeaMera 0O€eCleYynuBaeT BO3MOXXHOCTh PACCMOTPEHUST BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHUI0 YydyeOHOro Marepuaja u 0O0ycJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEpBOHAYAIBHBIC
NPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyUEHHBIM Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMM, & TAKKE O XUMHUUYECKUX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHU C
JpYTMMH HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YB@)KEHHMS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MHGOPMAILUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHMS
¢unocopckux uued, TaKuX Kak: MaTepUalIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM M
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHBOPEYMI MEXKIYy HOBBIMH (paKTaMHM U  TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmimaHe pemeHus 3aJad4  BOCIMTAHMS, pa3BUTUS U COLMANIM3ALUU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEeOHBIX JACHCTBMH, HUMEIOMMX 0a30Bo€ 3HAUCHHE JJIs
pa3NUYHBIX BHJIOB JIESITEIBHOCTU: pEUIeHUus MpoOsieM, IOUCKa, aHaiu3a W
00paboTku MH(pOPMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CpeTHEr0 00IIero o0pa3oBaHus, MPHU OINpEAeICHUN
COJIEP>KATEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHHMe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHMI,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTenbHas XapaKTepUCTHKA 1IeJied U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTAAETCA  MPEANoYTEeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIAaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TOJIyY€HUs 3HAHUN W MPUMEHEHHs] UX B peajbHOW >KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs») JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]auH, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHHWE ISl Pa3IUYHBIX BHUIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN



HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBHH C )KM3HEHHBIMHU MTOTPEOHOCTSAMU, UCITOJIH30BAThH
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPpoOiieM
palMOHAIBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUSI K TIPUPOJC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

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

OO11ee YncIo 4acoB, OTBEAEHHBIX VIS U3YYCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omoisorus, wn3oMmepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METObl M3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHUe, 0OyTIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEACTaBUTENb AJIKHWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THApPATALINAH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHMsI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHUE. T0myon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIETWJ, AaleTAIBIETHA:  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBUE Kpaxmanaa C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coeauHECHMS. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAILICHUIA:
HaOII0/ICHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeJIKOB Mpu
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAICHHIA:
O3HAKOMJIEHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIIOIb30BAaHUE KakK OOIUX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(uKaius, MepuoIuIHOCTh, HAOIIOAEHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
peCypchl.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHabl U3
VCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIMs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenxkiatypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

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

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



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

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMum B 0OecrieyeHUH IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBIISIIOIIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHD, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, ITHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOMUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIMICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e WH(POpMaIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNM 3THX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEIAHBIX MPUBBIYEK (YyIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:

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

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIEHUs BOIIPOCOB PALlMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JIEUCTBUM U MPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUA AaKTHBHO MPOTHUBOCTOSATH HUAECOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBIINIICHUS, CO3JJaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIUHBI, O0OECHEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHaIM3a U OOBSICHEHUS SIBJICHUH OKpPY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIM (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIUU O0yYarOINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

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

ONpeAesiTh LENU JEITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCyXIeHUsl (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJEIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyecKas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHMM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAY€CTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJlayd, HPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMAIMK, HEOOXOAMMOW [Jisi BBIMOJHEHUS Y4YeOHBIX 3amad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTENHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKTa U (opMyIHpOBaTH BHIBOJBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTEIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIO0BATENbLCKUX 3aja4, BBIOMpaTh HamboJee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

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



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ, M Aa30TCOJAEpXkAIINE COCANMHEHUS, MOHOMEp, IOJHUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XApPAaKTEPHbIE MPU3HAKU MOHITHUM,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IIO
cucremarnyeckoir HoMmeHknatype (IUPAC), a Taxxe TpUBOAUTH TpUBHAIBHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJIEH, MPOIMMIIEH, AllETHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKLIHil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

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

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOW 3HAaHUHW OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
TWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHuYeCKHUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHWM, I[BETHHIE PEaKIIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IICIISAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, POJM XHUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHMS IPUUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIE MPU3HAKH MOHITHIA,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHMM XHUMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUIbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUMU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOM CBSI3M MEXIYy HEOPraHU4YeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dekTy peakimnu, U3MEHEHHUIO CTEICHEW OKHCIICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA,



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKITAFOIIHIEC
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIHOCTh  OKHCIHUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3jaeicTBus (mpunnun Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM M J1TabopaTOpHBIM OOOpYyJOBaHUEM, a TakKe MpaBuia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHNE CpEedpl pacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3ajJad II0
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX peakuuii U (PopMynaupoBaTh BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CJICTIBIX H  CJIA0OBHUIANIMX OOYYalOUIMXCs: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns aiis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yriesogopoasbl
2.1 IIpenenpHbIE YTIIEBOAOPOIBI — AJIKAHBI 2 1
59 HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 6 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3
ux nepepadoTka
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1




Uroro no pazgeny

13

Pasnen 4. A3oTcoaepkaime opranudeckne coelMHeHUus

4.1 AMHHBI. AMUHOKHCITOTBI. benku 3
Hroro mo pazueny 3
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne ni/m P Kourposbnbie IIpakTuyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucteMa XUMHUYECKIX 3 1
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1
Hroro no pazneny 13 1
Pa3nen 2. Heoprannuyeckasi xumust
2.1 ‘ Mertabl 6
2.2 ‘ Hemeramist 9 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUECKHX 5
' BELIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4 1
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuuyectBo 1yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypes:
BBoanslii nHCcTpyKTaxX no Th. [Ipeamer
1 OpPraHUYECKOM XUMUH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE
Teopus ctpoeHHst OpraHM4ECKUX
2 coenunennii A. M. byrieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
CraproBas quarHoctuueckas padora Ne 1.
[IpencraBienue o kinaccuPpuKaun
3 opraHuyeckux BemiectB. Homenknatypa 1 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
AHanus cTapToBON AMATHOCTUYECKOU
4 paboThl. AJNKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTHUYECKHUU P
5 MeraH u 3TaH — npocTenimne 1
IIPEICTAaBUTENN aJTKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpocTeine 1
MIPEICTaBUTENH aJTKEHOB
8 [Tpaktuyeckas padora Ne 1. «I[lomyuenue 1 1

OTWJICHA U U3YYCHUC CT'0 CBOMCTB»




10

11

Aunkanuenbl. byranuen-1,3 u
Metunoyraauen-1,3. [Momydenue
CUHTETUYECKOT0 KayuyyKa U Pe3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB
Brrunciienus o ypaBHEHHIO XUMHYECKON
peakuuu

12

13

14

Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB
apeHOB

I'enernueckas CBSA3b yIiI€BOAOPOIOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

15

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16

17

18

ITpomesxyTouHast KOHTpOJIbHAs paboTta Ne 2
10 pasfeny «YTIeBOAOPOIbD)

AHanu3 npoMeXyTOYHOU KOHTPOJIbHON
pabotsl Ne 2. [IpenenbHble 0IHOATOMHBIE
CIIUPTBI: METAHOJ U 3TaHOJI. BonopoaHas
CBA3b

MHoroatoMHbIE CIIUPTHBI: STUJIICHTJIIMKOJIb U
T CPHUH

19

@DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE




20

21

Anpaeruapl: GopMabaeTuI 1
aneTalbaeru. AeTod

OHOOCHOBHBIE TIPEIeTbHbBIEC KAPOOHOBHIE
KHCJIOTHI: MypaBbHHAs M YKCYCHAsI

22

23

24

[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAsA KHCJIOThI, KaK
NpeaACTAaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCIIOT

MpI1a KaK COJIX BBICHIMX Kap60HOBbIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

28

XKupsl: ruaponu3, npuMeHeHuE,
OuoI0rMYecKas pojb )KUPOB
VYTneBobI: COCTaB, KJIAaCCH(UKAIHS.
Baxneiine npecTaBUTENN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MOJIMMCEPBI

29

Kontponbnas padota Ne 3 mo pazneny
«Kucnopozacoaepxarime opraHuIecKre
coenuHeHU/ Beepoccuiickas
poBepoyHas pabora

30

AHanu3 KOHTpoJibHOM paboTel Ne 3. Obmas
XapaKTEPUCTUKA a30TCOACPIKAITIX
OPraHNUYeCKUX COCTUHEHUH




31

32

33

AMMHBI: METUJIAMHUH W aHWJIMH

AMWHOKHCIIOTHI KaK aM(pOTepHBIC
OPraHU4YEeCKUE COCTUHEHUS, UX

OHOJIOrMYECKOe 3HAUECHHE. HCHTI/II[BI.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS
OCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34

OcHoBHBIE MCTOJBI CHHTC3a

BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II\/JI.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

BBoanslii nHCTpYKTaX 0 Th. Xumuueckui
3JIEMEHT. ATOM. DJEKTpOHHAas
KOH(UTrypanus aTOMOB

Ilepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOPUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX COSJTMHEHUH TI0
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB .. Meneneena B
Pa3BUTUU HAYKH

Bxonnas konTponbHas padota Ne 1.
Crpoenue BemecTBa. XMMHYECKasl CBA3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOU CBs13U. Bonoponnas cBs3b

AHanu3 BXOJHON KOHTPOJIbHOM paboTsr Ne 1.
BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUs

IlonsTue o AUCIICPCHBIX CUCTEMAX.




VIcTHHBIEC U KOJUTOMIHBIE PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, PA3IMYHBIX
KJIaCCOB

Krnaccudukanus XuMHYECKAX pEeaKIui B
HEOPraHWYeCKOW M OpraHu4YeCKON XUMHUH.
3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUU TTPU
XAMUYECKHUX PEeaKIUuIxX

Ckopoctb peakiuu. O6paTuMble peaKuu.
XUMHYecKoe paBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

DnexTponuTuueckas auccoruanus. [lonstue
0 BoJIOpoIHOM Tokazarene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

OKUCINTENEHO-BOCCTAHOBUTENILHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIIaBoB M pacCTBOPOB COJIEH

KontponbHas padora Ne 2 o pazzaemny
«TeopeTndeckre OCHOBBI XUMHI)

14

AHanu3 KOHTPOJIbHOU paboThl Ne 2.
Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XUMHUYECKHUX dnemMeHToB []. 1.




15

MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3nIecKue CBOWCTBa
METaJJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaMpsHKEHUH METalJIoB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HAaTpUH, Kajaui, KaJbllui, MarHui,
ATFOMUHHNA) U UX COCTUHEHUN

17

18

19

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTMHEHUN

XUMHUYECKUE CBOICTBA IIMHKA, XKeJe3a U UX
COCTUHEHUN
[IpakTuueckas padbora Ne 2. "Pemienue

SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«MeTamas»"

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

22

23

du3nyeckre CBOMCTBA HEMETAJIOB.
AJUTOTpOTINS HEMETAJLIOB (Ha TIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOWMCTBA TAIOTEHOB, CEPBI U MX
CoeIMHEHNH

XuMuueckue CBocTBa a3oTa, Gpochopa u ux
COeIUHEHUN

24

XHUMUYECKUE CBOMCTBA yIIIepoa, KpeMHUS U
HUX COeIUHEHUN




25

26

27

[IpumeHeHne BaxKHEUIIINX HEMETAUIOB U UX
COCTMHEHUN

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
TeMe «HemMeTamibely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXHUMHYECKUE PACUETHI
[IpakTuueckas padora Ne 3. «Pemienue
AKCIICPUMEHTAIIBHBIX 337124 110 TEME
"Hemeramnsr"»

28

29

30

31

Kontponbnas pabora Ne 3 mo temam
«Metamael» u «Hemeraisy

AHanu3 KOHTPOJILHOM paboThl Ne 3.
Heopranunueckue u opraHn4eckue KUCIOTHI.
Heopranuueckue u opraHnueckiue OCHOBaHUSI

AmdoTepHble HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

Ponb xuMum B obecrieueHNH SKOJIOTHYECKOid,

BHCpFeTI/I‘{eCKOﬁ U IHIIEBOMN 6630H3.CHOCTI/I,
Pa3BUTHU MCIUTTUHBI

32

[IpencraBienust 06 0OIIKMX HAYYHBIX
IMPpUHOHUIIAX ITPOMBIINIJIICHHOT'O ITOJIYYCHUA
BAKHEHIIINX BEIIECTB

33
34

YemoBek B MHPE BEIIECTB U MaTCpUAIOB

XUMHUA U 310POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 U DKOJIOTMYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XUMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, HU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCO/ICpXKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OEJNKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTAaHMYECKUX M OPraHHYECKHUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMHupoBaHHOCTh YMEHMHM BBIABIATH XapaKTepHblE MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IOHATHSA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHNYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEIIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIUil, U3TOTABIUBATH MOJEIIN MOJIEKYJI OPTraHUYECKUX
BEIIECTB I WIIIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  IMPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YIriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJAEpXKAllMe COCAUHEHUs, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHUH
CTpoeHHsl opranuyeckux BemecTB A.M. bytiepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4Y€CKUC COCIUHCHUS. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHECHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHUAIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIECH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAeruf,
MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCIIOTA,
CTEapuHOBAsl KHUCIJIOTA, IJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIH03a,

[JIALMH)

2.2

CdopMHpOBaHHOCTh YMEHUHM XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3nMYecKne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BeIIecTB (METaH, 3TaH, JTHIIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMaj, IEeUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WIUTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMUM  Pa3JIMYHBIX  KJIACCOB
OPraHNYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIl

2.4

CdopMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbS (HEPTH, MPUPOIHBIN Ta3, Yroiib), CITOCOOBI UX

nepepa60TKI/I U MPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAONMOJEHUE, HU3MEpEeHHeE,
3KCIIEPUMEHT, MOJCIIUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS PEHIeHMH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh YMEHHH COOJIIOATh MpaBWIa IOJIb30BAHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OPYIOBaHHMEM, a TaKXKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpalCHHs] OPTraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OETKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpalleHHH C BEIIeCTBAMU U JIAOOPATOPHBIM
00opynoBaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHCHHUH COOTBETCTBYIOIIHMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTH BBIYMCIEHUS 110 XUMHUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WIN
IIPOAYKTa peaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB MIIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIY4aeMyl M3 pa3HbIX HMCTOYHHMKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHUH COOJIO/ATh TMpaBUja JKOJIOTHYECKU
1e1ecoo0pa3HOro MOBENEHUs B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH NIPUPOIHON
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI TOKa3aTens
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAallMK), TOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnagenne cuctemMoil XMMUYECKMX 3HAaHUW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
HOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTaJUIMYecKas pem€érka, TUIbl XUMHUYECKUX peakUui
(OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peaKkuuMy HOHHOTO OOMEHA), PacTBOP, AJIEKTPOJHTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pPEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopmMupoBaHHOCTh yYMEHUW BBISBIATH XapaKTEpHbIE MpPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
HNOHATUSL 1P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMUYECKUX SBJICHUN (HaONIOJeHHe, W3MEpEeHHUe, OSKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHYCCKUX JJICMCHTOB B COCAMHCHUAX PA3JIMYIHOI'O
COCTaBa, BHJ  XUMHUYECKOHW  CBsI3M  (KOBaJIGHTHas, HWOHHaH,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIIIMYECKON
pPEETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAsd,
MeTaJUTHIeCKas)

CchopMupoBaHHOCTh YMEHUH OMNpEAETATh XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MPHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknuuu, HU3MCHCHULIO CTEIeHEH




OKHCIICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4acTHUIO

KaTaJlnu3aTopa)

1.7

1.8

ChopMupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pa3JIMYHBIX THIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHA, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIUU, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIci [lepuoanueckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-37€KTpOHHBIE OpOUTAN», «IHEPreTUYECKHUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucreMsl XuMudecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPTAaHWYECKUX BELIECTB Pa3IMYHbIX KJIACCOB,
MOATBEPKAAaTh  CYHUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BeHIeCTBAMM  C  IIOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAIEKHOCTh

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMPENEIEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYECKYIHO) CHUMBOJIHKY
JUISSE  COCTaBlieHUST (OpPMYyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuaabHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHbBIX KJIACCOB,
MOJTBEPXkK/aTh  CYLIECTBOBAHME  TI'E€HETHYECKOHW  CBA3M  MEXIY
HEOpraHMYECKMMH  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMHUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHIATH XUMUYECKUN
HKCHEPUMEHT (pa3oKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTaln3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAaKIUU Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUHl COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJIb30BAHUS
XUMUYECKOH TOCY0M W J1abopaTopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHus: ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE NMPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cHOpMUPOBAHHOCTH MpeAcTaBleHUN 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEIACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XUMHHU B IIO3HAHWUU




3.2

3.3

SBJICHUA TpHUPOABI, B (OPMHPOBAHMHM MBIIUICHUS W KYJbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOU MJist
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIUIo, MOJYy4aeMyl H3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yYMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENLHOCTH B
LENSAX COXPAHEHUS CBOETO 3J0pOBbS U OKPYXKAIOMIEH MNPUpPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIECTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XHMHYECKUX PEAKIUSIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC
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IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XNUMHNH

11

1.2

Hpez[MeT OpFaHquCKOfI XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMOJIYYCHHHN HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHUYCCKUX

coenunenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CtpykrypHble (OpMysIbl OpraHMYecKHX BellecTB. ['omoinorus, uzomepus.
XuMH4YecKasi CBsI3b B OPraHUYECKUX COCIWHEHUSIX — OJAMHAPHBIC M KpPaTHBIC

cBs3u. [IpencraBnenne o KiIaccuGpuKauy OpraHuIeCcKiX BEIICCTB

1.3

2.1

Homenkmarypa ~ opraHudeckux  COeAMHEHUN  (cucTeMaTHdeckas) |
TPUBUAIIbHBIE HAa3BaHUS BAXKHEHIINX MPEACTABUTENECH KIIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0pOoabI

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKHil psan. MeraH u dTaH —
IpoCTeNIINe MPEICTABUTENN AIKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHMs] U TOPEHUS), HAXOXACHHWE B IPHUPOJE, NOJyYEHHE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJOTUYECKUI ps. DTUJIEH U MPONMIEH —
HpoCTeNIINe MPEICTABUTENN AJIKEHOB: (hPU3MYECKHEe U XMMHUYECKHE CBOMCTBA
(peakMM THIPUPOBAHUS, TaJOTEHUPOBAHUS, THUApATallUU, OKHUCIEHHS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimme
XUMHYECKHE CBOIICTBA (peakiust MOJINMEpHU3aITUN ). [Tonyuenue

CHHTETUYECKOIO KayuyyKa U PE3UHBI

2.4

2.5

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psifl. AleTUIIeH
— MPOCTEHIIHNI TpPeACTaBUTENb AlKMHOB: COCTaB, CTpOeHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBa  (peakiuu TUIAPUPOBAHUS, TallOTEHUPOBAHUSA,

TUpaTalu, TOPEHHs ), TOTyYeHUE U IPUMEHEHHE

Apensl. beHszon: cocra, crpoeHue, (U3MUYECKHE U XHUMHUYECKHE CBONCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, GU3NIECKNE U XUMHUYECKHE CBONCTBA (peakiuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHHUEC U NPUMCHCHUC. TOKCHYHOCTH



apeHoB. I'eHeTHYeCKas CBA3b MEXKIY YIVIEBOLOPOJAMU, IPUHAJICKAIUMU K

Pas3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YIJIEBOXOPOAOB. I[lpupoanslli ra3 M IOIYTHBIE
HedTsHbIe Ta3pl. Hed1h u €€ mpoucxoxknenue. CriocoOsl mepepadoTKu HETH:
MEPEeroHKa, KPEKUHI (TePMUYECKH, KaTamuTH4eckuii), muponus. [IpoaykTsl
nepepaboTku He(pTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KameHHbI# yroib ¥ NpoyKThl €ro nepepadboTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHbple OJHOATOMHBIE CHOUPTHL. MeTaHOA M 3TaHON: CTPOEHHUE,
busznyeckne U XMMHUYECKHE CBOWCTBA (PEaKlUU C aKTUBHBIMH MeETallJlaMH,
raJIoreHOBOJIOPOaMHU, TOpEHHE), MpUMeHeHHe. BogopoaHbie CBSI3U MEXay
MOJIEKYJIaMU cIUpTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.
MHoOroatoMHbl€  CIHUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
dusznueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs! PeaKIls Ha MHOTOaTOMHBIE ciUpThl). JlelicTBre Ha

OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie rMOepruHa U 9TUJIICHIJIMKOJIA

@DeHO:  CTPOSHHUE MOJICKYJbl, (QU3WYECKUE W XUMHUYECKHE CBOMCTBA.

Tokcnunocts enona. [Ipumenenne penona

3.3

Anpaeruapl U KeToHbl.  DopMmaybleruji, aueTalbJeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKME  CBOICTBa  (peakUUU  OKHUCIEHUS U

BOCCTAaHOBJICHH, KAYCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHC U ITPUMCHCHUC

3.4

OaHOOCHOBHBIE TIPe/IEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHCJIOTBI: CTpOeHHe, (PU3MUECKHEe U XUMHUYECKUE CBOMCTBa (CBOMCTBa, 00mIHe
JUI KJjlacca KUCIOT, Peaklus STepU(HKaIMK), MOJy4yeHHEe U NPUMEHEHHE.
CreapuHOBass M  OJIEMHOBAas KHUCJIOThl Kak MPEACTaBUTEIN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICHIUX KapOOHOBBIX KHCIIOT, HX

MOIOIIee NeCTBUE

3.5

3.6

CrnoxHble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uiaponus
ClOXHBIX 3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KupOB.

buonornueckas poJib JKHPOB

YrneBoapl:  cocTaB, KilacCHpUKalus  YrlIeBoAoB  (MOHO-, TU- U
noymcaxapuiel). [7OKo3a — TIPOCTEHIINIA MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (DU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICICTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PACTBOPOM OKCHIA
cepebpa(l), BocctaHOBIIEHUE, OPOKEHUE TITFOKO3bI), HAXOXKACHUE B TIPUPO/IE,
npuMeHeHue, Ouonormyeckas poib. dorocuHTe3. DpyKTO3a KaK H3OMED

rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble moiumepbl. CTpoeHue



Kpaxmajia U LICJUIIOJIO3bI. dusnyueckre U XUMHYECKHE CBOMCTBA KpaxmaJia

(ruapoinn3, KaueCTBEHHAs peaklys C UOJIOM)

A30Tcoz[ep>1<a1une OpTraHU4Y€CKUEC COCANHEHUSA

4.1

4.2

AMHMHOKHUCIIOTHI KaKk aMm(pOTEpHBIC OpraHrdeckue coeauHeHus. dusndyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TIUIMHA). bruonorndyeckoe
3Ha4YeHHE aMUHOKHUCIOT. IlenTuasl

benkyn Kak mNpUpOAHBIE BBICOKOMOJICKYJISIpHBIE coeauHenus. I[lepBuuHasd,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JCHATYpalKs, KaYeCTBEHHBIC PEaKIK Ha OeJIKH

BricokoMonekysipHble COEUHEHUS

5.1

5.2

OCHOBHBIC TOHATHS XHMHUHU BBICOKOMOJICKYJIAPHBIX COGﬂHHeHHﬁZ MOHOMCD,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb [MoJIMMEpHu3aluu, CpCaHsas
MOJICKYJIApHass Macca. OCHOBHBIE METOAbl CHUHTEC3a BBICOKOMOJICKYIISIPHBIX
COGI[I/IHGHI/Iﬁ — noJIMMEpu3alAa U NOJIMKOHACHCAI A

SKCHepI/IMeHTaHBHLIC MCTOABI HM3YUCHUSA BCIICCTB H HX npeBpameHI/Iﬁ:
O3HaKOMJICHHUE C 06pa3uaMI/1 MNpUpOAHBIX KW HCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHUECKOrO KayuyKa U pe3UHbI

11 KUIACC

Kon
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1.2

1.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XuUMUYeCcKUl 3neMeHT. AToM. Sapo aroma, U30TONbL. DJIEKTPOHHAs
00o0Ji0uKa. DHEPreTHUYecKre YpOBHU, MOAYPOBHU. ATOMHBIE OpOUTanu, S-, p-,
d-anemenTbl. OCOOCHHOCTH pacHpelesieHUs] 3JICKTPOHOB MO OpOUTAIsIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTyparus

aTOMOB

[lepuonnueckuit 3akoH u [lepuoanueckas cucreMa XUMMUYECKUX SJIEMEHTOB
J.U. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHWMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIaM H
nepuojam. 3HaueHue NepruoANYECKOro 3aKOHa B pa3BUTHU HAyKU

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(koBasieHTHAs HETOJSIpHAST W TOJIApHAs, WOHHAs, MeTajuinueckas). oHsr:

KaTUOHBbI M aHHOHBL. MexXaHU3MbI O6p3.30BaHI/IH KOBAJICHTHON XHUMHYECKOMH



cBs13U (0OOMEHHBIN M TOHOPHO-aKLUENTOPHBIH). BogopoaHas cBs3b

14

Banentnocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MONEKYISpPHOTO ¥ HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA ~ COCTaBa  BEWIECTBA. [WIIBI  KPUCTALIMYECKUX  PEUIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTALIMYECKOM pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTCMaAx. Uctunnnie u KOJUIOMOHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHM. Homenkiarypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

1.10

Xumuueckass —peakius.  Knaccudukanus — XUMHYECKHX — PEaKIUil B
HEOPraHUYeCKOW W OpPraHMYECKOM XHMMHH. 3aKOH COXPAaHEHHSI MaccChl
BEIIIECTB, 3aKOH COXPAaHEHUS M MPEBPAIICHUS SHEPTrUM MPU XUMHYECKHUX

peakuusax
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PaBHOBCCHC. (DaKTOpLI, BIUAKOIMINEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense
Onexrponautnyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, IienodHas. Peakuun

HOHHOI'0 OOMEHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl.  [lomoxenne HemeramoB B llepuoaudeckonn  cucreme
xumuueckux aneMenToB J[.M. MeHeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAJUIOB (HA MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOre€HOB, CEphbI, a30Ta,
dbochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue

Ba)KHEHUIITMX HEMETAIIJIOB U UX COCTUHEHUI

Merauel. [lonoxenue MeramnoB B Ilepuoandeckoil cucreMe XMMHYECKHX
anemenTtoB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
obonouek atomoB MeTawioB. OOmue ¢GU3NUECKUe CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 3JICKTp0XHMH‘-IGCKHI>i pax HaHpH)KeHI/Iﬁ METAJlJIOB

2.4

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METa/NIOB (HATpWUM, Kaluid, KalbLUM,
MarHui, aJlOMUHHUHN, IIMHK, XpOM, XKeJe30, Me/ib) U UX coeauHeHui. Obuue

CITIOCOOBI MOJIYYCHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC




2.5

I'enetnueckas CBA3b HCOpPTraHUYCCKUX  BCHICCTB, MNPUHAMJICKAINUX K

Pa3JIMIHBIM KiIaCCaM

XUMUS U )KA3HDb

3.1

3.2

3.3

Ponp xumun B oOecrieueHUH SKOJIOTHYECKOM, SHEPTEeTHYECKON W IMHIECBOU
0€30IacCHOCTH, Pa3BUTHM MEIUIHMHBL. [loOHATHE O HAyYHBIX MeEToAax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUUIAX [POMBIIIIEHHOTO
[IOJIyYEHHUsl BaKHEHIIMX BenlecTB. YesloBEeK B MUpPE BELIECTB U MaTEPHUAJIOB:
BAKHEHININE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MaTepHUabl,
KpPacKH, CTEKJIO, KepaMHKa, MaTepHaibl I 2JICKTPOHUKH, HAHOMATEPHAIbI,
OpraHUYeCcKue U MUHEpaJIbHbIe yI00pEeHUs

XuMus M 300pOBbE 4YEJIOBEKA: IPaBUJIa HCIIOJIB30BAHMS JIEKAPCTBEHHBIX
[IpernaparoB, NpaBuwiia 0€30MaCHOrO HCIOJIBb30BAaHUS MPENapaToB OBITOBOM

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 133397933100110045794213742499444592196809849223
Bnaneney MeHblieHWHa HaHHa MuxainosHa

OeicTevTened C 08.08.2025 no 08.08.2026



http://www.tcpdf.org

		2025-12-12T15:25:36+0500




