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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBHON MPOrPaMMBbl CpeaHero ooOmiero obpa3zoBaHus
(®OIT COO), c yuérom Konuenmuu npenojaBaHus Y4eOHOro MpeaMeTa
«XuMHUs», OCHOBHBIX TNOJOXKEHHM «CTpaTeruu pa3BUTUS BOCHHUTAaHUA B
Poccuiickoit  ®enepaniuun  Ha mnepuwonx g0 2025 roma»  (PacmopsixeHue
[IpaButensctBa PD oT 29.05. 2015 Ne 996 - p.), B cooTBeTCTBUU C (henepanbHO
paboueil mporpaMMoil Mo XUMUH.

Pabouas mporpaMma 1no Xxumuu pa3paboTaHa B COOTBETCTBUM C pabouei

nporpammoit Bociutanust MAOY «JIuneit Ne 77 r. YensOuncka»
OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO

oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anuM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, pe3ylbTaToB OOyueHUs U TpeOOBAaHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

Xumuueckoe odpa3oBaHue, noixyyaeMoe BelmyckHUKaMu MAQOY «Jluneit No
77, sBISETCS HEOTHEMJIEMOM 4YacTbio HUX 00pa30oBaHHOCTH. OHO CIYXUT
3aBepUIAIOIIUM 3TAllOM peai3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX  LIEHHOCTEH, TMPUCYIIMX  LEJOCTHOM CHCTEME  XUMHUYECKOTO
oOpa3zoBaHus. OTH 1[EHHOCTH KacalTCs TMO3HAHUA 3aKOHOB  MPUPOJBI,
GbopMHpOBaHUS MUPOBO33pEHUST U OOUIEH KYJIbTYpbl YEJNOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOTHON
cpene. Peanmmzyercss xummudeckoe oOpazoBaHHe OOyYarONIMXCs Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUsS CpPEACTBAMHU Yy4eOHOro TpeaMmeTa «XHUMUs»,
CoJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEIECHbl B MpPOTrpaMMe MO XHUMHH C
yu€ToM crneuu(pukd HayKu XUMHUHM, €€ 3HaueHHs B IO3HAHUU NPUPOIBI U B
MaTepuaIbHON XKM3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LieJell ¥ MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyr poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOm@as M HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHWW NPU WU3YYEHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckas XuMus» copMmupoBaHa B NIporpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHS OPraHHYECKUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHm4eckod XWMHUHU TOJYy4arOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Enunas cucreMa 3HaHMI O Ba)KHEWIIMX BEILECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUA MyTEM O3KCIIEPUMEHTa U
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Bo€ 3HAUYCHHE JJIs
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHUs XMMHUU Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKOM HAayKHd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEISIMU H3y4YEHHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOOUMBIX Il NPHOOpEeTEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OpPHUEHTUPOBAHHON Ha
noaAroToBky BbinyckHuKa MAOY «Jluneit Ne 77, Bnaxperomero He Habopom
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aAKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HM JUJISl PEILICHHUS
IIPaKTUYECKUX 3a]a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTanus 00y4arolmuXxcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUsl ONbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe i1 OLUEHKH C TO3ULUN



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMBbI, B YACTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XHMHH, €€ BaXHOM POJM B PEHICHUH IIOOATBHBIX MPoOIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 370pPOBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX DPEIICHWHA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

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

OO111ee YncIo 4acoB, OTBEEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHuM4eckux BemecTB. ['omomorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPIraHMYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILEHUI0 OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMeIlleHUss M TOPEHMs), HaXOXACHUE B MPUPOIE, MOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINIA TMPEACTABUTENh AJIKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE H
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), MTOIYYEHUE U MPUMEHEHHeE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHeHue. BoopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOaTOMHBbIE crupThl). [leificTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pPEaKUUU OKHCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiysl 3Tepu(pHuKalum), MOJTy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a kak npupojaHbie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAa4eCTBEHHBIC 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 wmenu(ll), B3aumomeicTBHe Kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
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/ICHNE U OMHCAaHWE IEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB Mpu
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKkT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MTOPO/bI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TOMNBL. DIJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIDPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHsS MAacChl BEUIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnumn Jle Ilarense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuoanueckas cucremMa XuMuueckux sneMeHtoB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIN3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PAaCUYEThl C HUCIOJIB30BAHUEM IMOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnueckne cBorcTBa MeTauioB. CIUTaBbl 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.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMUHUS C PaCTBOpaAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHA ¥ KU3Hb

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

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XUMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: HAy4dHBIN (DaKkT, rUmoTes3a, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TTOJIC3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATSIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCA PYKOBOJCTBOBAThCA B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMUs» IOCTUTAIOTCA B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  MpoIleccaMm
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaromuxcsl Mo peajanu3aiuu TPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIECAYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO M Oe3omacHoro olpasza KU3HH,
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 [EHHOCTH TPaBWI HHAUBUIAYAIBHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY HM3YYEHHIO MPOPECCHil pa3IudyHOTO pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

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

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIMX BpEH  OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

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

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M 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
CO37aHMHU HOBOM 0a3bl MaTepUaIbHOW KYIbTYpHI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYKAOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBaHHBIC 3aKJIFOUCHHS 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
JCSATCIIBHOCTH.

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
IEJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUUPUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

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

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

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHWS M KPUTEPUH IS KJIacCHU(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BELIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3aJay, NPUMEHEHUIO pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

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

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWHpOpMaIMel: TPUMEHSATh MeEXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBIIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIECAOBAHMNA MYTEM COTJIACOBAHMS TO3HIUI B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpejaraeéMblii airoput™m ACHCTBUN mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHUS W KyJIbTypbl JIMYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAKOIINE MOHATHS (XMMHYECKHI DJIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIAPHBIM 00BEM, YITIEPOJIHBIA CKEJEeT, (PYyHKIMOHANIbHAS TpYIIa,
panuKan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXHEHIIMX OPraHWYECKHUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHUII;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OPraHMYEeCKUX BEUIECTB [JISl MIUTIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuBOIUTH TPUBHUAIBHBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX MepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJACIMUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBwia oOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKHIX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJI pElIeHUs MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJIEKTPOJUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUMCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJIHASA) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpynme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb 3JCKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «s-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OONIHUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACHO3HABATh
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIMUSHUE Pa3jIMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluHu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuil JI. bpaitnst g 3amucu XUMHYECKUX

dbopmy.



OCHOBHBIE BU/bI AEATEJIBHOCTHU OBYYAIOLIUXCA

10 KJIACC
HaumenoBaunue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cosiepkaHue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeaMera

Pa3n

e 1. Teoperuueckue oc

HOBBI OpFaHI/IquKOﬁ XUMHUH

1.1

[Ipenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

IIpeaMeT oprannyecKor XUMHUM:

€€ BOBHUKHOBEHHUE, Pa3BUTHE U
3HAYCHUE B MOJTYYCHUH HOBBIX BEILIECTB
Y MaTepuanoB. Teopus CTpOeHHs
OPTaHUYECKUX COCTMHECHUHN

A.M. bytnepoBa, €€ OCHOBHBIE
nooxeHus. CTpyKTypHBIC (POPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusi. XUMHYECKasi CBSI3b

B OPraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, O- U TT-CBSI3M.

[IpencraBnienue o kaaccuukamu
OpraHu4YecKux BemecTts. HoMeHknarypa
OPTaHUYECKUX COCTMHEHUH
(cucteMarnueckas) U TPUBUAIIbHbBIC
HA3BaHUS BAXXHEHIINX MPEICTABUTEIIEH
KJIACCOB OPraHUYECKUX BEILIECTB.
IKCNePpUMEHTAJIbHbIE METO/bI
U3yYCHHS BELeCTB U UX MpeBpPaLlleHHH:

PackppIBaTh CMBICT H3y4a€MbIX
MOHSTUH (BBISIBIISITH MX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[IpuMEHATH MOJNOKEHHS TEOPUH
CTPOEHHUS OPraHUYECKUX BEIIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUISI COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOMN ) POopMYIT OpraHUIECKUX
BEILECTB.

OnpenensiTe BUAbI XUMUYECKOU CBSI3U
(onMHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpsIBaTh posib OpraHM4ECKON XUMUH
B IIPUPO/IE, XapaKTepU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpraHUYeCKUX BEIECTB U MaTepUaIaMU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIICHHUIO
OpraHUYeCKUX BEIEeCTB MTPU HArpeBaHUU
(ntaBnieHue, oOyTIIMBaHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJTUPOBAHHUE MOJIEKYJT
OpraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YETIOBEKA,
WJUTFOCTPUPOBATH CBS3h C APYTHUMHU
HayKaMHU.

HabmronaTth ¥ OnMCHIBATh
JIEMOHCTPAIIMOHHBIC OIBITHL; IPOBOIUTH
U OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MpaKTHYECKHUE PabOThI

Hroro no pazneny

Pa3znen 2. YrieBoaopo/bl

2.1 | IIpenenvHbIC
YTIEBOJIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IIPOCTENIINE NTPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKne 1 XMMUYECKHE CBOWCTBA
(peakuuy 3aMenIeHUs] U TOPEHUS),
Hax0>XJICHUE B IPUPOJE, IOIYYEHNE U
pUMEHEHUE

2.2 | HempenenbHbIe
YTJIEBOAOPOIBIL:
QJIKEHBI, AJIKaJUECHBI,
AJIKMHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUN psAsl. DTUIEH —
MMPOCTEUIINI TPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOWCTBA
(peakiuu ruIpupoOBaAHHS,
raJIOreHUPOBaHUs, THIpaTaLliH,

PackpbIBaTh CMBICIT N3Yy4aE€MbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJIMBATh UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIIHE MOHATHUS

IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COEIMHEHUMH.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMYJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NPUHAMJICKHOCTD
BEILIECTB K ONPENCIICHHOMY KJ1accy
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OKHUCIICHHUSI U TTOJIUMEPHU3aIIiN)
HaxO0XJICHUE B IPUPOJIE, TOTYUYEHUE U
MIPUMEHCHHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHE, pEaKIUs MOJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

AJNKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSIJI.
ALleTHIIEH — NPOCTEUIIAN
MPEJCTABUTENh AJIKUHOB: COCTAB,
XUMHUYECKOE CTpOeHUE, (PU3NUCCKHUE U
XUMHUYECKUE CBOMCTBA (pEeaKIIuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUpaTaliy TOPEeHUs ), HAXOXKJICHUE

B IIPUPO/IC, NTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomMaTuyeckue
YTIEBOAOPOIbI

Apenbl: 6€H30J1 ¥ TOTYOJI, COCTAaB,
XUMHUYECKOE CTPOCHHUE MOJIEKYII,
buznyeckne U XMMHYECKHUE CBOMCTBA
(peaxkuuu rajJoreHUPOBaHUs U
HUTPOBAHUS), IOTYUCHHE

U npuMeHeHue. BiusiHue Oensona

Ha OpraHu3M denoBeka. [ eHeTnueckas
CBSI3b YTJIEBOAOPOIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJ/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

Onpenenste BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaX yTJI€BOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIIOCOOBI TTOTYYEHUS] TUITUYHBIX
MPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yII€BOAOPOA0OB (MeTaHa, 3TaHa,
ATUIJICHA, alleTUJIeHa, OyTaauneHa -1,3,
OeH3071a, TOJIyoJ1a).

BbISIBISITE TEHETUUECKYIO CBSI3b MEXTY
YTJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYII.
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2.4

[Ipuponnsie
MCTOYHUKHU
YTIIEBOJIOPOIOB U HX
nepepadboTKa

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
raszel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6s1 iepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBIIIVICHHOCTH U B OBITY.
KameHHbIl yroiab 1 IPOYyKTHI €r0
nepepadoTKHU.

IKCIEPUMEHTAIbHbIE METOAbI
U3y4YeHHUs BellecTB

U MX NpeBpalleHMii:

e J[emoHCTpanuu:

— xoymekuuu «Hedtb» u «YTomby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBDY.

e JlabopaTOpHBIE ONBITHI:

— Ka4eCTBEHHOE OIPEIEIICHUE YIJIEpOaa
Y BOJIOPOJIa B OPraHMYECKUX BEIECTBAX;
— O3HaKOMJIEHHE ¢ 0Opa3lamMu
IJJACTMACC, KAYYYKOB U PE3UHBIL;

— MOJIEJMPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB U
raJIOT€HOIIPOU3BOIHBIX.

e [IpakTnueckue pabOTHI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBOMCTB.

XapaxkTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOJIHBIH ra3, yroib), ClIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
PUMEHEHHE TIOyYaeMBbIX POAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI [TI03HAHUS — IIPOBE/ICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CrnenoBath mpaBuiiam 0e30macHOM
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAHUN XUMHUYECKOM
nocyzbl ¥ 000pYyI0OBaHUS, a TAKXKe
npaBuiiaM 00paIlleHUs C BEeIleCTBaMHU

B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJTHEHUSI JaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX padOT MO MOJYUYECHHIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ysbTaThl
HKCIIEpUMEHTa B (popMe 3anucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKLIUN
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOAUTH BBIYKCICHHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
[0 YPAaBHEHUIO XUMHUYECKON PEaKIINU.
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e PacuéTHbIe 3a1a4n:

— ONpeAEICHUE MOJIEKYIAPHOU
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHYECKHUX 3JIEMEHTOB;

— Pacy€ThI N0 YPABHEHUIO XUMUYECKOMN
peaKkiuu

CaMOocCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBJISITH CBOIO TO3HABATEIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JIEATEIIbHOCTH

Hroro no pazneny

13

Pa3nen 3. Kucaopoacoaep:kaiiue opraHnieckKue coeTnHeHUsI

3.1

Crouptel. @eHoa

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpOCHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTajlaMH, raJJor€HOBOJIOPOAaMU,
ropeHue), npuMeHeHue. Bogopoaxas
CBsI3b. DU3MOJIOTHUECKOE ACHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIUPTHI: STUICHTIMKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3NIECKUE U XUMUYCCKHUE CBOMCTBA
(B3auMOI€MCTBHE CO IIETOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOAQTOMHBIE CITUPTHI).
du3NO0NI0ru4ecKoe JeicTBIE

Ha opraHu3M uenoBeka. [I[pumenenue
[JIMIEPUHA U STUICHTIIUKOJIS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbBIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILIHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COETMHEHU.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) PopMyI1 OpraHM4eCKuX
BEILECTB.

VYcranaBauBaTh NPUHAMJICKHOCTD
BEILECTB K OMNpPEIeIEHHOMY KJIaccy
110 COCTAaBYy U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MIPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
¢u3nueckre u XMMUYECKHE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4enoBeka. [IlpumeHenue
dbenona

3.2

AJpaeruasl.
KapOoHOBbIE KUCIIOTHI.
CrnosxHblie 3¢upsl

Anpaerunbl: GopMalIbIeTHI U
aleTaNbAeTU, XHMUYECKOE CTPOCHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakIu OKMCIICHHS 1 BOCCTAaHOBJICHHS,
KaueCTBEHHbBIC PEAKIIMHU ), TIOTyUYCHHUE U
MIPUMEHEHUE.

OIHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIEC KUCIIOTHI: YKCYCHAas
KHCIJIOTa, XUMHUYECKOE CTPOCHHE,
(bU3NYeCcKue M XUMHYECKHIE CBOMCTBA
(oOmime cBoiicTBa KUCIOT, peaKus
ATEPUPUKAIINN ), TOTYICHHUE U
npuMmeHnenre. CTeapuHOBas U OJICMHOBAS
KHCJIOTBI KaK TPEJICTABUTEIIN BBICIIIHX
KapOOHOBBIX KMCJIOT. MbIa KaK coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE TEUCTBUE.

CnoxHbIe 2pUpPhI Kak MPOU3BOIHBIC
KapOOHOBBIX KUCHOT. [ uaponus
CIOXHBIX 3PupoB. Kupsl kak

OTAEIBHBIX MPEACTABUTEICH
KHCJIOPOJICOJIEPKAIINX COCTMHEHHUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, (PU3UUIECKHUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI MOTYYEHHUS] TUTUYHBIX
MIPEJICTAaBUTEIICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHUI
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmapaeruia,
aleTanbIerua, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
L[EJUTIOJI03b1 ); BBISIBIISITh T€HETUUYECKYIO
CBSI3b MEX/ly HUMU U MOATBEPKIATh €€
HAJINYKME YPABHCHUSIMU
COOTBETCTBYIOIIUX XUMHUECKHUX
PEAKILHNI C UCTI0JIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OmnuceIBaTh COCTAB, XUMHUYECKOC
CTPOCHUE U TPUMEHECHHUE )KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUTSL AKUBHEIESI TEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTH BO3ACUCTBUS
Ha JKMBBIE OPTaHU3MBbI ONTPEAETICHHBIX
OPraHUYECKUX BEIIECTB, MOSICHATH

Ha TIPUMEPax CIocOObl YMEHBIIICHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ MApOIN3 KUPOB

3.3

YraeBoabl

YTIIeBobI: cOCTaB, KiIacCH(PUKAIIUS
yTI€BOAOB (MOHO-, TU- U
nosiicaxapusl). ['roko3a —
MPOCTEUIINH MOHOCAXAPUL:
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
(dbu3nyecKre U XUMUUECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepeopa(l), BoccranoBienue, OpoKeHHe
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
M30MED TITIOKO3BI.

Caxapo3a — npeCTaBUTENb
JIMCaxapuao0B, TUAPOIU3 Caxapo3bl,
Hax0>JICHUE B MIPUPOJI€ U PUMEHEHUE.
Kpaxmai u nesnmrono3a Kak mpupoHbIe
MOJIMMEPBI: CTPOECHHE Kpaxmania 1
LEJUTI0I03bI, GU3UYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmasa (TUIpOoJIn3,
KaueCTBEHHAS PEAKIIUsI C UOJIOM).
JKCIEPUMEHTAIbHbIE METObI
H3y4eHUsI BellleCTB U UX MpeBpalleHnii:

Y IIPEIOTBPALICHHS UX BPEIHOTO
BO3J/ICIICTBUS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — MIPOBE/ICHUE,
HAOIIO/ICHUE U OMUCAHNE XUMHUECKOTO
AKCIIEpUMEHTA (J1JA00PATOPHBIE OIBITHI U
IpaKTHYECKHe paboThl).

CrnenoBaTh npaBuiiaM 0€30MaCHOM
paboThI B J1abopaTopuu

IIPU UCTOJIB30BAHUY XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBuiiaM 0OpaIleHUs C BELECTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBINIOJIHEHHS JTAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PabOoT IO MOIYYESHUIO
Y U3YYCHUIO OPraHUYECKUX BEILECTB.
[IpencTaBisTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOLINX PEAKIIAN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BBIYMCIICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON PeaKkluu.
CaMOocCTOSTENBHO MIIIAHUPOBATH U
OCYULIECTBJISITH CBOIO ITIO3HABATENBHYIO
JEATEIIbHOCTh; IPUHUMATh AKTUBHOE
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e JlabopaTopHBbIE OMBITHI:

— TOpPEHHE CIUPTOB,;

— B3aUMOJICICTBHE TIIUIIEPUHA

¢ ruapokcuaoM meau(ll);

— Ka4eCTBEHHBIE PEAKIIMH aJIbIACTUIOB
(OKHCIIEHHEe aMMHAYHBIM PACTBOPOM
okcua cepedpa U THIPOKCHIOM
meau(11));

— B3aMMO/ICHCTBUE KpaxMasa ¢ HOJI0M.
e [IpakTuueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOM
KHCITOTHI.

e PacuérHrle 3agaun:

— OIIPEAECIICHUE MOJIEKYJIIPHOU
(bopMyIIbl OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM aTOMOB
XUMHUYECKUX DJIEMEHTOB U TI0 Macce
(00OBeMy) IPOIYKTOB CTOpaHUS;

— pacu€Thl IO YPaBHEHUIO XUMUYECKON
peaxIuu

y4acTue B IpyNnnoBoi yueOHOU
JIEATEIIbBHOCTH

Hroro no pazuneny

13

Pasznen 4. A3oTconepxkaiiue OpraHudecKkue coeIuHeHust

4.1

AMUWHBEL.
AMUHOKHUCJIIOTHI.
benku

3

AMWHBI: METUJIAMUH — MPOCTEUIITNI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT N3y4aEeMbIX
MOHSATUH (BBIABIISITh UX XapaKTEepPHBIE
IIPU3HAKH), YCTAHABIMBATh UX
B3aMMOCBS3b, HCIOJIb30BaTh
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C KUCIIOTaMU Y TOPEHUSI ), HaXO0XKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OpraHUYECKUE COCTUHEHUSI.
du3nyeckre 1 XUMHUECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TIIMINHA).
buonornueckoe 3HaueHNE AMUHOKHCIIOT.
CuHTE3 NENTHIOB.

benku kak npupoaHbIC MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa 0elKOB. XUMHUUECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalys, KaYeCTBEHHbIEC PEAKIIUN
Ha OEJIKH.

IKCNEPUMEHTAJIbHbIE METOAbI
U3yYeHHNsl BEeleCTB U UX NMpeBpalleHni:
e J[emoHCTpanuu:

— JeHaTypaius OEJIKOB MPU HarpeBaHUU;
— IIBETHBIC PEaKIMU OEIIKOB

COOTBETCTBYIOIIHAE MTOHATHUS
IIPU OIMCAaHNUU COCTaBa, CTPOEHUS U
MpeBpalleHU OPraHuYeCKUX
COECIMHEHU.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSl COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaI€HHOMN) PopMyI1 OpraHuvIeCKuX
BEILECTB.

Onpenensars NPUHAAJIEKHOCTh BEIIECTB
K OIPEACIICHHOMY KJaccCy I10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX NIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIOCOOBI MOTYYEHUST TUITUYHBIX
MPEICTABUTENIEH a30TCOAECPKALIUX
COEIMHEeHUI (METUIIaMUHA, TJIUIMHA,
OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATD
Ha IpUMepax 3HaueHue OCJIKOB

JUIsl OpraHu3Ma 4eslIoBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/IbI TO3HAHUS — HAOII01aTh U
OTHCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOIO [I03HABATEIBLHYIO
NESITEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON yueOHOH
JESTEIBHOCTH

Hroro no pazneny

3

Pa3nean. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE MOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM:
MOHOMEDP, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPU3AIUU, CPETHSSI
MoJeKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MOJIUMEPHU3ALUS U
MOJIMKOHICHCALIUS.

[TnacTMaccel (MOJUATUIIEH,
MTOJIUIIPOITHIICH, TIOTMBUHUIXJIOPUI,
noaucTupod). HatypaibHslii 1
CUHTETUYECKUE KayuyyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBINA U
M30IMPEHOBBIN ). BoJOKHA: HaTypaibHbIE
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (A1IeTaTHOE BOJIOKHO,

Brnaaers n3y4yaeMbIMU XUMHUUYECKUMU
MOHSTUAMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TTOHATUH U MPUMEHSTH ATH
TIOHSITUSA MPU OMTMCAHUU COCTABA U
CTPOCHUS BBICOKOMOJICKYJIIPHBIX
OPraHUYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUTSL COCTABIICHUSI CTPYKTYPHBIX (PopMyIT
BEILIECCTB U YPABHEHUN PEAKLIUI
MOJIMMEPU3ALMH U TTOJTUKOHICHCAIWH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTpaHEHHBIX BUIOB
IJIaCTMACC, BOJIOKOH; IPUMEHECHUE
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BHCKO3a), CHHTETUYECKUE (KaIllPpOH U
JIaBCaH).

JKCNEPUMEHTAJIbHbIC METO/AbI
U3yYeHUs BellleCTB U UX NpeBpalleHuii:
e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayuyyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/1bl TO3HAHUS — HAOII0AATh U
OTHCHIBATh IEMOHCTPAL[MOHHBIHI
HKCIIEPUMEHT

Hroro o pazgeny 2
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPO'PAMME
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11 KJIACC

No
i\t

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoOe conepkanue

OCHOBHBIE BUIBI IE€ATEIHHOCTH
00yJarommxcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHUH

11

CrtpoeHune aToMOB.
[Teprnonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

3

Xumuueckuii ssemeHt. Atom. CocTtan
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUe YPOBHH,
MO ypOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anemenTter. OcoOeHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHnToB 1. . MenaeneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEUN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
Y CJIO’KHBIX BEIECTB I10 TPYIIaM U
nepuoaaM. 3Ha4CHHUE MEPUOTUYECKOTO
3aKOHA U CUCTEMbl XUMHUUECKUX

PackpbIBaTh CMBICH H3y4aeMBbIX
MOHATHUH (BBISIBIISITH KX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aMOCBSI3b.

PackpbiBaTh CMBICI IEPUOUIECKOTO
3akoHa [[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3HUPYIOIIYIO,
O0OBSCHUTETBEHYIO M IPOTHOCTUYECKYIO
GyHKLIHH.

XapakTepu3oBaTh dJIEKTPOHHOE
CTpPOEHHE aTOMOB XMMUYECKUX
AJIEeMEHTOB 1—4 mepuo10B, UCTIONB3YS
MOHSATHS S-, P-, d-37I€KTPOHHBIC
opOuTaNTH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHYECKUX
AJIEMEHTOB U UX COCIUHECHUN

10 TTepUOJIaM U TpyIam
ITepnoanueckoit CUCTEMBI

1. . Menaeneea
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anemeHToB .. Meneneena

B Pa3BUTUHU HAYKH.
IKCNEPUMEHTAIbHbIE METO/IbI
U3y4YCHUSI BeLIeCTB U UX MPeBpPallleHU:
e /lemoHCTpanuu:

Buasr Tabmun «Ileproanueckast cucrema
XUMHYCCKHUX IJIEMEHTOB

J.1. MenneneeBa»

1.2

Crpoenue BemecTa.
MHuoroo6pa3zue
BEILECTB

Ctpoenue BemecTBa. XMMUYECKas CBSA3b.

Buper (koBajieHTHAs HEMOJspHAS U
MOJIsIpHAsi, MIOHHAsA, METAJUTNYECKas) U
MEXaHU3MbI 00pPa30BaHUS XUMHUYECKOM
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHTHOCTE.
DIIEKTPOOTPULIATENBHOCTh. CTENEHB
okucijeHusa. KaTnoHbsl 1 aHUOHBIL.
BemecTa MOJIEKYIIAPHOTO U
HEMOJICKYJISIPHOTO CTPOEHHS.

3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
THuMbl KPUCTALTUYECKUX PELIETOK U
CBOMCTBA BCIIICCTB.

[lonsATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KosinuecTBEeHHBIE
XapaKTEPUCTUKU PacTBOPOB (MaccoBas
JI0JIsI BEIIECTBA B PacTBOpPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBIJEIATH UX XapaKTEPHBIE
MPU3HAKHN) U IPUMEHATD 3TH TOHATHUS
NP OMMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, /111 O0BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHHI.

Onpenensatb BUIIbI XUMUYECKOHN CBSI3H
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKOU, BOJIOPOTHOM)

B COCIMHCHUSX; TUIT KPUCTALTUICCKOMN
PEIIETKY KOHKPETHOTO BELIECTBA.
Onpenensats BaIGHTHOCTh U CTETICHD
OKHUCJICHUS XUMHYECKHX JICMEHTOB

B COCIMHEHUSIX PA3JIMYHOTO COCTABA.
[TpoBOIUTH BEIYHMCIICHHUSI

C UCTIOJIb30BaHUEM TTOHSTHUS «MACCOBasI
JIOJIsl BEIIECTBA B PACTBOPEY.

Brangets n3yqaeMbIiMu XUMAYECKUMH
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Knaccuduxkarus HeopraHu4ecKux
coequnennii. Homenknarypa
HEOPTaHUYECKUX BEIICCTB.
JKCNepPUMeHTAIbHbIE METOAbI
U3y4YeHUs BeleCTB H NX MPeBpaLeHuii:
e JlemoHCTpanum:

— MOJIEJIH KPUCTAIUTUYECKUX PEIIETOK.
e PacuéTHble 3a1a4u:

— pacyeTsl C UCMOIB30BAaHUEM TTOHSTHS
«MaccoBast 0JIs1 paCTBOPEHHOTO
BEIIIECTBA

1.3

XUMHUYECKUE
peakuuu

Xumnueckas peakiusi. Knaccuduxarms
XUMHAYECKUX PEAKIIMN B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUHU. 3aKOH
COXpPaHEHHMs MACCHI BEILIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU
IPU XUMUYECKUX PEAKIHUSX.

CKopoCTb peaKiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuru. XMMHUYECKOE PABHOBECHE.
@DaKTOpPBI, BIUAIOLIME HA COCTOSTHUE
XMMHUYECKOTO PAaBHOBECHS.

[Tpunnun Jle [larense.
DJIEKTPOIUTAYECKAS TUCCOIUALIUSL.
CuntpHBIC U c1a0bIe 2IeKTpoauThI. Cpema
BOJIHBIX PACTBOPOB BELIECTB: KUCIIas,
HEUTpalibHAas, IeJI04YHast. BomopoaHbii

MOHSTUSIMHU.
OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOMN peakiiu OT pa3InYHbIX
(bakTOpoB.

Onpenensarb XapakTep CMEIICHUS
XUMHUYECKOTO pPaBHOBECHS

B 3aBUCUMOCTH OT BHEIIIHETO
BoznerictBus (puHIn Jle laremnse).
CocTaBIsITh ypaBHEHUS peaKIUA
Pa3UYHBIX TUIOB; TOJIHBIE U
COKpalIEHHbIEC YPaBHEHUS peaKIUi
MOHHOI'O 0OMEHA, YUYUTHIBAs YCIOBUS,
IPU KOTOPBIX 3TU PEAKIUU UIIYT

JI0 KOHIIA.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/ICHUE U OTTHUCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIUI
MOHHOTO OOMEHa, BIUSHHUIO Pa3TUYHbIX
(bakTOpOB Ha CKOPOCThH PEAKIIHIA.
CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOoCcy 10 1 1a00paTOPHBIM
000py1I0BaHUEM.

[IpencraBasiTh pe3yibTaThl

39



noka3zaresnb (PH) pactBopa. Peakiiuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XUMUH.
OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHbBIC
peakmmu. [TousTre 006 31eKTpoIN3e
pacIlIaBOB U paCTBOPOB COJICH.
[IprMeHeHue ANeKTPOoIIn3a.
JKCIIEPUMEHTAJIbHbIEC METOABI

HU3y4eHHUs BElIeCTB U UX MPeBPallleHHIA:

e /lemoHCTpauuu:

— pa3J0KEeHUE NMEPOKCUAA BOJIOPOIa
B IIPUCYTCTBHUM KaTan3aTOPA.

e JlaGopaTopHBIEC ONBITHI:

— IPOBEJICHUE PEAKIIMHA NOHHOT'O
oOMeHa;

— OMpeJIeNIEHUE CPeIbl pACTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJMKaTOpA.

e [IpakTtrueckue pabOTHI:

Ne 1. Bnusinue paznuuHbix pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.
e PacuéTHrble 3a1aun:

— PaCYCThI IO YPABHCHUAM XUMHNYCCKHUX

peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMiCH YPaBHEHHUH COOTBETCTBYIOIINX
peaKIuii 1 J1eiaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOANTH BBIYUCIICHHUSI

M0 YPaBHCHUSAM XUMHYECKHUX PEaKIIHid,
B TOM YHCJIC TEPMOXHUMHUCCKHE
pacy€Thl

Hroro no pazaeny

13
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Merauisl

6

Merainnsl. [lonoxenue MeTanion

B [lepuoanueckoit cucreMe XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GpU3nvIecKne CBOMCTBA
MeTaioB. [Ipumenenue metamion

B OBITY, mpupoie U TexHuKe. CIaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpsHKeHU MeTaioB. O0IIHe CriocoObI
noxydenust metamioB. Kopposus
MeTauioB. CocoObl 3aIUThI

OT KOPPO3HUH.

OO6m1as XxapakTepucTUKa METaIOB
rnaBHbIX noarpymnm (IA-rpynma,

Il A-rpymnina) [lepuoaudeckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCHJIA ATFOMUHUS.

OO6m1as xapaKTepuCTUKa METAJIJIOB
no6ouHbIx oarpyni (b-rpymnm)
[Teprnonnueckol CUCTEMBI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, LIMHK, XPOM, KEJE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHU/IBI, COJIN).
JKCNepuMeHTATbHbIE METOAbI
H3Yy4YeHMsl BellleCTB ¥ MX NpeBpaLlleHUI:

PackppIBaTh CMBICIT NU3y4aE€MbIX
MOHSATUH (BBIJEIATH UX XapaKTePHbIE
MPU3HAKH) U IPUMEHSITh 3TU MOHATHUS
IIPU OMIMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, I OOBICHEHHSI OTACIIbHBIX
(aKkTOB U SIBICHU.

OOBCHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWMCTB JIEMEHTOB —
METAJUIOB U UX COCIMHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U MOJIOKECHUS

B [Ilepnoanueckon cucreme
XUMHUYECKUX 3JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOWCTBA METAIJIOB, UX
BOKHEUIINX COCTMHEHUM, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMHUECKHUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
MCMOJIb30BaHUE UX JJISI CO3JaHUS
COBPEMEHHBIX MATEPHUATIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaLUu:

— KOJUIeKIUSI « MeTaJlTbl U CIIaBhD».

¢ JlaGopaTOpHBIC OTIBITHI:

— B3aUMOJIEHCTBHUE THIPOKCHUIA
QITIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJ04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJlJIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skciepuMEHTaAIbHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuéTHEle 3agaun:

— pacyeTsl Macchl (00BEMa, KOJIUYECTBA
BEIECTBA) MPOYKTa PEAKIUH, €CIIU
OJIHO U3 BEIIECTB JIaHO B BUJIE PacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIbHBIX PEaKIUn
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca ATUX PEaAKIIHiA.
[IpoBOoauTE peakuuy,

MOJITBEP KIAIOIIUE XaPAKTEPHBIE
CBOMCTBA M3Y4YaeMbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — MTPOBEICHUE,
HAOJII0/ICHUE U OTTHUCAaHUE XUMUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

[IpencraBisTh pe3ysbTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUH COOTBETCTBYIOIINX
peakiuii U JeaTh BBIBOJIBI HA X
OCHOBE.

CrnenoBaTh paBUaM TMOJIH30BAHUS
XUMHUYECKOM MOCY10¥ 1 1a00paTOPHBIM
000pyZI0BaHUEM.

[TpoBOAUTH BBIYKCICHHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEAKIIUH.
CaMOCTOSATENBHO MIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
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JIEATEIIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JIEATEIIbBHOCTH

2.2

HemeTamisl

Hewmetamnsl. ITosoxeHne HEMETAII0B
B [leproinyeckoii CUCTEME XUMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
du3nyeckre CBOMCTBA HEMETAIIOB.
AJI0TpOIIUS HEMETAJIOB (Ha IpuMepe
KHCJIOpOa, cephl, pocdopa u yriaepoaa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETaJJIOB (TaJOTeHOB, CEphI, a30Ta,
docdopa, yriaepoia u KpeMHUS).
OxcHapl HEMETAJIJIOB.
Kucnopoacoaepxaiiye KAcioThl.
Bopoponusie coennHeHus

HEMETAJIJIOB.

JKcnepuMeHTAIbHbIE METOAbI
HU3yUYeHHUs BelleCTB

U UX MPeBpPaLleHUI:

e J[eMOHCTpauuu:

— 00pa3Ilsl HEMETAIOB;

— B3auMMOJICHCTBUE MEJU C a30THOM
KUCJIOTOM pa3INYHON KOHUEHTPALUY.

e JlaGopaTopHBIE OMBITHI:

— KA4E€CTBEHHBIC PEAKIIUU HA AaHUOHBI U
KaTHOH aMMOHHUS.

PackpbIBaTh CMBICIT H3yYaeMbIX
MOHSATUH (BBIJEIATH UX XapaKTePHbIE
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILECTB, 1JI1 00BICHEHHSI OTAEIIbHBIX
(aKTOB U SIBICHHI.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHUH CBOMCTB HEMETAIIJIOB U UX
COEIMHEHUH C yYETOM CTPOEHUS UX
aTOMOB U TMOJIOKEHHS

B [lepnoanueckon cucreme
XUMUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAILIOB, UX
BOKHEUIIINX COCTMHEHUM, TTOATBEPKAas
ATO OMKCAaHUE MPUMEpPAMH YPaBHEHUMN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapakTepu3oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUUYECKOU
JIEATEIIbBHOCTH YEJIOBEKA.
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e [IpakTrueckue pabOThI:

Ne 3. Pemienue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «Hemetabn.

e PacuérHrble 3a/1auu:

— pacyeTbl MacChl BEUIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UIIU
00bEMY OIHOTO U3 YYaCTBYIOIINX

B PEAKIIMM BELIECTB; pacu€Thl MaCChl
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
MPOIYKTOB PEAKIIUH, €CIIA OJHO

13 BEIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPTaHUYCCKUX U
OpraHUYECKUX
BEIIECCTB

Heoprannueckue n oprannueckue
kuciaoTel. Heopranmueckue u
OpraHuyvecKre OCHOBaHUsA. AM(OTEpHbIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCKas CBI3b
HEOPTraHWYECKUX U OPraHUYECKUX
BCILICCTB

[TonTBEpxKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3H MEKY
HEOPraHNYECKUMH BEILIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHYECKHUX
peaKuuil.

PackpbIBaTh CyIIHOCTH OKUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTaBJICHUS
AIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBOoaUTE peakuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOLIME B BOJIHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJICHHUE,
HaOJII0ICHUE U OITMCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE ONBITHI, TPAKTUUYECKHE
paboThl).

IIpencraBiATs pe3yabTaTsl
XUMHUYECKOTO 3KCIIepuMeHTa B (hopme
3aMKMCH YPaBHEHUN COOTBETCTBYIOIINX
peaklMii U JenaTh BBIBOJBI Ha X
OCHOBE.

44



CrnenoBaTh paBuUiiaM MOJIb30BAHUS
XUMHUYECKOUN MOCYI0U U
71a00paTOpPHBIMOOOPYIOBAHUEM.
[TpoBOANTH BBIYUCIICHHSI

M0 YPaBHEHUSM XUMHUYECKHUX
peakiuit. CaMOCTOSITETbHO
MJIAHUPOBATH U OCYIIECTBIIATH CBOIO
MO3HABATENBbHYIO ACSITEIFHOCTD;
MPUHUMATh AKTUBHOE YYACTHE B
IpynIoBoil yueOHoM

JIESTETbHOCTH
Hroro o pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1. | XuMus u *Ku3Hb 4 Ponw xumuu B obecieueHnn PackpsiBaTh posib XUMHH B

3KOJIOTUYECKOU, SHEPreTUUECKOU U
NUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
MeauuuHbl. [ToHSITHE 0 HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBnenust 06 0OIIKUX HAYYHBIX
MPUHIUAINAX TPOMBIIIIIEHHOTO MOJIYYEHUS
BOKHEUIIIMX BEIIECTB (Ha MpUMepax
IPOU3BO/ICTBA aMMHUAKa, CEPHOMI
KHUCJIOTBI, METAHOJIA).

UYennoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMHUYECKUX PEaAKINil: XUMHUS U
310pOBbE YEJIOBEKA; MPABUIIA
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX

PELIEHUMIHEPTETUYECKHUX,
CBIPbEBBIX U

HKOJIOTUYECKUX MTPOOIIEM
YeJI0BEYECTBA,0MUCHIBATH OCHOBHBIE
HaIlpaBJICHUS] Pa3BUTUS XUMHUUECKOMN
HAyKU U TEXHOJIOTHUHU.

[IpumensTs npaBuIa
0e30macHOroo0panieHus ¢
BEILECTBAMM, UCTIOIB3YEMBIMU B
MOBCEIHEBHOM

’KU3HHU, ITpaBUiIa MOBEJACHUS B IIEJISIX
cOepeXeHUs 3I0POBbS U
OKPYKAIOIIEH IPUPOIHOUN CPEBIL;
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MpenapaToB; MpaBuia 0€30MacCHOTO
HCIIOJIb30BaHUs MPENapaToB ObLITOBOM
XHMHHU B IOBCEAHEBHOM XU3HU. brITOBas
XMMHUYECKasi TPaMOTHOCTh

MOHUMATH Bpej (OMacHOCTh)
BO3/ICIICTBHUS Ha )KUBBIE OPTaHU3MBbI
OTpEICICHHBIX BEIIECTB

cMbica nokazarens [1JIK, moscHATb
Ha IpUMepax CrnocoObl YMEHBIICHUS
UIIPEIOTBPAIIEHUS UX BPETHOTO
BO3JCHUCTBUS.

AHaIM3UPOBATHh U KPUTUUYECKU
OILICHUBATh MH(OpMAIUIO, CBI3aHHYIO
C XMMUYECKUMU MPOIIECCAMU U UX
BIIMSIHUEM HaA COCTOSIHUE
OKPYKaIOIIECUCPEIBI.

Hcnonb30BaTh NOIYYEHHbBIE 3HAHUS
UIIpEJICTaBICHUS O chepax
JIEeATEIIbHOCTH, CBSI3aHHBIX C HAYKOU
HMCOBPEMEHHBIMU TEXHOJIOTUSIMH, KaK
OCHOBY JIJIs1 OPUEHTAILIUK B BEIOOpE
cBoel Oyayuiei npodhecCHoHATbHOM
JEATEIIbHOCTH.

[IpuHUMaTh yyacTre B 00CYKIESHUN
po0JIeM XUMUYECKOHN U
DKOJIOTUYECKOMHAIIPABIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIUIO
o mpobJieMe U npeasiaraTh
BO3MOYHBIE ITyTH €€

peuieHus
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Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumenoBan KoangecTBo 4acoB

Ne
He pasiesioB
n/ " TeM Bcer  KonTpouabH IIpakTHyeck
n 0 ble padoThI He padboTsbl
NPOrpamMMmsbl

Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM

duekTpoHHbIe (LM (POBBIE) 00pa3oBaTeIbHbIE PecypPChl

[Ipenmer
OpraHU4YECKO
W XUMUU.
Teopus https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-

11 CTPOEHUS 3 4554865.html
OpraHUYEeCKH https://infourok.ru/prezentaciya-na-temu-teoriya-stroeniya-
X organicheskih-soedineniy-am-butlerova-klass-2493862.html
COeIMHEHU
A. M.
byrneposa

Hroro no pazneny 3
Paspnen 2. Yriesoaopoanbl
21 }IIE)I ZIS;BOI;B;ZH ) https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-
uglevodorodi-klass-3818138.html

— AJIKAaHbI
HemnpenensHble https://infourok.ru/prezentaciya-po-himii-10-klass-nepredelnye-
YTII€BOAOPOIBIL: uglevodorody-5310615.html

2.2 AJIKCHBI, 6 1 https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-
aJKagUuEHEI, 4636620.html
AJIKUHBI https://infourok.ru/prezentaciya-po-himii-alkiny-10-klass-5064660.html
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https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-po-himii-10-klass-nepredelnye-uglevodorody-5310615.html
https://infourok.ru/prezentaciya-po-himii-10-klass-nepredelnye-uglevodorody-5310615.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html

2.3

Apomaruyec-
KHe
YIJ1€BOA0PO-Ibl

https://infourok.ru/prezentaciya-po-himii-na-temu-aromaticheskie-
uglevodorodi-klass-1177741.html

2.4

IIpuponubie
HUCTOYHUKH
YTJIEBOI0PO-
JIOB U UX
nepepaboTka

https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnye-istochniki-
uglevodorodov-10-klass-4637804.html

Hroro no pazneny

13

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHs

https://infourok.ru/prezentaciya-po-himii-k-izucheniyu-temi-

3.1 g;iz JTIH' 3 spirtibazoviy-uroven-podgotovki-3323024.html
https://infourok.ru/prezentaciya-po-teme-fenoli-klass-2177279.html
https://infourok.ru/prezentaciya_na_temu_aldegidy 10 klass_bazovyy ur
Anbaeruaesl. oven-439064.htm
KapGoHoBbIe https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-Kkisloti-
3.2 | KHCIOTEHI. 7 klass-bazoviy-uroven-520349.html
Cr10XKHbBIC https://infourok.ru/prezentaciya_na_temu_slozhnye_efiry 10 klass_bazov
3UpEI yy_uroven-439576.htm
https://multiurok.ru/files/prezentatsiia-po-teme-uglevody-
3.3 YrieBoas! 3 monosakharidy.html?reg=ok
https://infourok.ru/prezentaciya-disaharidy-i-polisaharidy-4999508.html
Hroro no pazneny 13

Pa3nes 4. A3orcoaepskaiue opraHu4ecKue coeJuHeHHs

4.
1

AMUHEL
AMUHOKHCIIOTHL.

3

https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-
4106847.html
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https://infourok.ru/prezentaciya-po-himii-k-izucheniyu-temi-spirtibazoviy-uroven-podgotovki-3323024.html
https://infourok.ru/prezentaciya-po-himii-k-izucheniyu-temi-spirtibazoviy-uroven-podgotovki-3323024.html
https://infourok.ru/prezentaciya_na_temu_aldegidy_10_klass_bazovyy_uroven-439064.htm
https://infourok.ru/prezentaciya_na_temu_aldegidy_10_klass_bazovyy_uroven-439064.htm
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-bazoviy-uroven-520349.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-bazoviy-uroven-520349.html
https://multiurok.ru/files/prezentatsiia-po-teme-uglevody-monosakharidy.html?reg=ok
https://multiurok.ru/files/prezentatsiia-po-teme-uglevody-monosakharidy.html?reg=ok
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4106847.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4106847.html

benku

https://infourok.ru/prezentaciya-k-uroku-po-temeaminokisloti-

2960837.html

https://infourok.ru/prezentaciya-po-biologii-na-temu-belki-klass-
552335.html

Hroro no pazneny

Pa3zaea S. BeicokomoieKkyJIsipHbIe COeIHHEHUS

3

https://nsportal.ru/ap/library/drugoe/2014/01/18/prezentatsiya-k-uroku-

[TnacTmaccel. khimii-po-teme-plastmassy
Kayuyku. 2 https://infourok.ru/prezentaciya-po-himii-kauchuki-klass-266932.html
Bostokna https://infourok.ru/prezentaciya-po-himii-na-temuvolokna-klass-
2404531.html

Wroro no pasaeny 2
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https://infourok.ru/prezentaciya-k-uroku-po-temeaminokisloti-2960837.html
https://infourok.ru/prezentaciya-k-uroku-po-temeaminokisloti-2960837.html
https://nsportal.ru/ap/library/drugoe/2014/01/18/prezentatsiya-k-uroku-khimii-po-teme-plastmassy
https://nsportal.ru/ap/library/drugoe/2014/01/18/prezentatsiya-k-uroku-khimii-po-teme-plastmassy
https://infourok.ru/prezentaciya-po-himii-kauchuki-klass-266932.html

11 KUIIACC

No HaunMeHoBaHue KoaudyecTBO 4acoB
n/  pas3iejioB M TeM KouTpoinbu IpakTuyeck  JJIEKTPOHHBIE (LU (POBLIE) 00pasoBaTeIbHbIE PECYPChI
n MPOrpaMMbI Beero ble padoThI ue padoTbl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[epuonnyeckuii https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-i-
3aKOH H periodicheskaya-sistema-d-i-mendeleeva-10-klass-5033423.html
1.1  TIlepuoamueckas 3 https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskiy-
cucreMa zakon-i-periodicheskaya-sistema-elementov-dimendeleeva-
XUMHYECKHX 437555.html
anemenToB 1. U.
Menneneena
Crpocenne https://ppt4web.ru/khimija/stroenie-veshhestva0.html
1.2 ij?:rc;jg' 4 https://infourok.ru/prezentaciya-po-himii-kristallicheskie-reshyotki-
pasue Klass-449259.html
BCIIICCTB
https://infourok.ru/prezentaciya-k-uroku-skorost-himicheskih-
reakciy-klass-2603871.html
13 XuMHUECKUE 5 1 1 https://infourok.ru/prezentaciya_po_himii_obratimost_himicheskih
peakuuu reakciy._himicheskoe ravnovesie 11 klass-372624.htm
https://infourok.ru/prezentaciya-po-himii-elektroliticheskaya-
dissociaciya-silnie-i-slabie-elektroliti-2282336.html
Hroro no paznery 13
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https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-i-periodicheskaya-sistema-d-i-mendeleeva-10-klass-5033423.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-i-periodicheskaya-sistema-d-i-mendeleeva-10-klass-5033423.html
https://ppt4web.ru/khimija/stroenie-veshhestva0.html
https://infourok.ru/prezentaciya-k-uroku-skorost-himicheskih-reakciy-klass-2603871.html
https://infourok.ru/prezentaciya-k-uroku-skorost-himicheskih-reakciy-klass-2603871.html
https://infourok.ru/prezentaciya_po_himii_obratimost_himicheskih_reakciy._himicheskoe_ravnovesie_11_klass-372624.htm
https://infourok.ru/prezentaciya_po_himii_obratimost_himicheskih_reakciy._himicheskoe_ravnovesie_11_klass-372624.htm

Pa3nea 2. Heopranuyeckasi xumust

https://infourok.ru/prezentaciya-po-himii-na-temu-metally-11-klass-

Merazet 4432577 html
https://infourok.ru/prezentaciya-po-himii-na-temu-obschie-sposobi-
21 6 polucheniya-metallov-klass-1294993.html
https://infourok.ru/prezentaciya-na-temu-obshaya-harakteristika-
metallov-glavnyh-podgrupp-i-iii-4710814.html
https://infourok.ru/prezentaciya-po-himii-metalli-pobochnih-
podgrupp-auditoriya-klassi-2760736.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-
2669698.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-himicheskie-
2.2 = Hewmeramisl 9
svoystva-nemetallov-3647324.html
https://infourok.ru/przentaciya-po-himii-na-temu-okislitelnye-
svojstva-azotnoj-i-sernoj-kislot-11-klass-4240903.html
Cis https://infourok.ru/prezentaciya-po-himii-geneticheskaya-svyaz-
2.3 Ee:prr:l:;:ee;fjx 2 mezhdu-klassami-organicheskih-i-neorganicheskih-veshestv-11-
P X klass-4037434.html
BCIICCTB
Uroro no pazneny 17
Paznen 3. Xumus 4 :KM3Hb
https://infourok.ru/prezentaciya_po_himii_na_temu_himiya i _proiz
vodstvo 11 klass-342272.htm
3.1  XuMus ¥ KHA3HDb 4 https://infourok.ru/prezentaciya-po-himii-i-ekologii-na-temu-himiya-

i-okruzhayushaya-sreda-10-11-klass-4042564.html
https://infourok.ru/prezentaciya-po-himii-na-temu-himiya-i-zdorove-
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https://infourok.ru/prezentaciya-po-himii-na-temu-metally-11-klass-4432577.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metally-11-klass-4432577.html
https://infourok.ru/prezentaciya-po-himii-na-temu-obschie-sposobi-polucheniya-metallov-klass-1294993.html
https://infourok.ru/prezentaciya-po-himii-na-temu-obschie-sposobi-polucheniya-metallov-klass-1294993.html
https://infourok.ru/prezentaciya-na-temu-obshaya-harakteristika-metallov-glavnyh-podgrupp-i-iii-4710814.html
https://infourok.ru/prezentaciya-na-temu-obshaya-harakteristika-metallov-glavnyh-podgrupp-i-iii-4710814.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-himicheskie-svoystva-nemetallov-3647324.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-himicheskie-svoystva-nemetallov-3647324.html
https://infourok.ru/prezentaciya_po_himii_na_temu_himiya_i_proizvodstvo_11_klass-342272.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_himiya_i_proizvodstvo_11_klass-342272.htm
https://infourok.ru/prezentaciya-po-himii-i-ekologii-na-temu-himiya-i-okruzhayushaya-sreda-10-11-klass-4042564.html
https://infourok.ru/prezentaciya-po-himii-i-ekologii-na-temu-himiya-i-okruzhayushaya-sreda-10-11-klass-4042564.html

klass-274417.html

Utoro mo pazneny 4
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