


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUS 00yUYaIOIIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHNX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peamusyercss xumuyeckoe oOpa3oBaHue
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMHU, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM [ BbIPaOOTKM  MHMPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera oOecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro0 MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuajia u 0O0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  JIIEKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOIO 00Iero 0Opa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XMMHUYECKHMX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEJIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHWMHEW, KPUTUYECKH OCMBICIHMBATh MH(GOPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 33/1au.B 1enom coxepkanue yd4eOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTHUBOPEUYMII MEXKIAy HOBBIMH (aKTaMM U TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIIUTAHMS, Pa3BUTUSA U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJOB JESATENBHOCTH: pEUIeHHs] MpoOjieM, IOWCKa, aHalu3a MU
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepxaTelbHasi XapaKTepUCTUKA LIeJIel U 3a]a4 U3y4YCHHS
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OoJblleld CTeNeHH OTAAETCS  MpeArnovYTeHHe
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOTO INOJIYYEHUS 3HAHUN W NPUMEHEHHUS WX B PEaIbHOU KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE JUIS Pa3IUYHbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEIICHUH TI00aIbHBIX MPoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegemwo), B 11 kmacce — 34 wgaca (1 w4ac B Hememo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYECKMX BEIIeCTB. [omoJorus, u30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUApATALMM, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHue, pU3NYECKME U XMMHMUYECKHUE CBOWMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIY YIVIEBOAOPOJAMH, NPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEePEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKUil), muposu3. I[IpogykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTA PEAKIUHU 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (peakUMM C aKTUBHBIMU METaJUIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. 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, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSISI MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE 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 ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypallusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHnpneneeBa ¢ COBpEMEHHOU TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAHEHHSI MacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

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

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «Ilepuognueckas cucrteMa XuMu4eckux smeMmeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPELAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HMCIOJB30BAHUEM ITOHATUS «MACCOBAs
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIUIOB U MX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIOB.

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 METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPAILCHUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuUMHST W 30pPOBbE YEJIOBEKA: MpaBUjia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HeOopraHu4yeckol xumMuu B 11 Kjacce ocyIIeCTBISIETCS YEpe3 MCIOIb30BaHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, NEpUOAUYHOCTh, HAOIIOIEHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XuMU4YecKass NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS MIPOMBIILICHHOCTb, HAaHOTEXHOJIOTHUHU.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPAaMM  CpPeIHEro oO0uero o0pa3oBaHUs (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

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

HaJIM4K1e MOTUBAIIMK K OOYUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU EIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kaIaHCcKOT0 BOCITUTAHUSI:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTJUBBIX OSKCHEPUMEHTAIBHBIX  IIOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSl TOCIEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTHE€ B PEHICHUWM MPaKTUYECKUX 3adad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPyAa U PE3yJabTaTaM TPYAOBOU JICSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
NOTpeOHOCTEN 00IIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIIUATIBHOM CPEIbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKpPYKAroIeM MHUpPE KaK O €IMHCTBE MPHUPOILI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpHI, PEIICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIC0BaHKE, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HaBaTeJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU JJis KJIACCU(PUKAIIMU BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO IO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IUnYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MPECTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMETHble ((usnueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAa€MOU TEMBI B XOJ€ JUaAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MU BBIMOIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYK/ICHUSI 1 0OMEeHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpejaraéMblid ajroputMm ACHCTBUN mpuU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas M COKpallEHHas), MOJb, MOJSIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUHU U 3aKOHBI (TEOPHSI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS MpHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUM XMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTACJIbBHBIX OPraHUYECKUX BEUIECTB (ITWIEH, IMPONWIEH, AalleTHIIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], 3TAHOJ, STUJICHTJIUKOJIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUCHUU BELIESCTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MPaBUJIA MTOJIb30BaAHUS XUMUYECKOU
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUU, TOJTYUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TpaBWIaMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpeibl, 0CO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST O0Y4aroONINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npupojbl, B (OPMUPOBAHWHM MBIIUICHUS MW KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKUH 3JIEMEHT, aToMm, M30Tom, S-, P-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuy, XUMHYECKOE PaBHOBECHUE);TCOPUHM M 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU SA3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NS TEILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HEralIEHass U3BECTh, MIUTHEBAS CO/IA, ITUPHUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIApHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COEIUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWMCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pEarupyrolluX BEUIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pACKphIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3aIuYHbIX (AKTOPOB; XapaKTep CMEIEHUSI XUMHUUYECKOT0 PABHOBECHSI
B 3aBHCHMOCTH OT BHEIIHero Bo3aeiicTBus (npuHuun Jlelllatense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX Hay4YHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJAA B MPUCYTCTBUU KaTalM3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIIeHHE 3KCIEPUMEHTAIBHBIX 3aJa4 10
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TeMIIPOrpaMMBbl

KoanuecTrBouacoB

Bcero  KoHTpoJbHBIEPAOOTHI

IIpakTnyeckuepadoTHI

JeKTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/ibHbIEPECYPCHI

Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHH

[IpenMeTt opraHuYeCcKON XMMUU.

https://m.edso0.ru/9184b457

1.1 Teopust cTpOCHUST OpraHUISCKUX 3
coenunenuit A. M. byrneposa
Hroronopaszneny 3
Pasznen 2.YriaeBoaopoanbl
II _
2.1 PEACILHAICYTICBOAOPOR! 2 https://m.edsoo.ru/dbbea761
QJIKAHBI
H :
2.2 CHPCACTILHLIE YIIIEROAOPOAB! 6 1 https://m.edsoo.ru/f25dffed
QJIKEHBI, AJIKAINCHBI, ATKUHBI
2.3 ApomMaTHYeCKHEYTIeBOJOPOIbI 2 https://m.edso0.ru/589d3ddd
IT
2.4 PHPOJHBIE HETORHHIIH 3 1 https://m.edsoo.ru/ba48c664
YIIICBOIOPOIOB U UX MepepadboTka
Hroronopaszneny 13
Pasznea 3.KucnopoacoaepsxkamueoprannieckuecoeIuHeHust
3.1 Criuptel. @enon 3 https://m.edsoo0.ru/c21487e3
A .K
3.2 TeaeruaL. Kapborosse 7 1 https://m.edsoo.ru/e34544ec
KUCTOThI. ClioKHBIE YPUPBI
3.3 VrieBoasl 3 2 https://m.edsoo.ru/3c527eb8
Hroronopazneny 13



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/3c527eb8

Pa3nen 4.A30Tcoaep:kameopranHnyecKuecoeuH eHn st

4.1 ‘ AMUHBI. AMUHOKUCIIOTEL. benku 3 | https://m.eds00.ru/649533ea
Hroronopazneny 3

Pa3znen S5.BbicokomolieKyJISIPHbIeCOETUHEHUS
5.1 ‘ [Mnactmaccel. Kayayku. Bonokaa 2 https://m.edso0.ru/46729785

Hroromnopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3 2



https://m.edsoo.ru/649533ea
https://m.edsoo.ru/46729785

11 KJIACC

Ne HaumeHoBaHuepasaejioB U Koaunyecrsouacos JaekTpoHHbIe (HU(pOBbHIE)
n/n  TeMIPOrpaMMbl Bcero  Konrposabubiepadorsl  IIpakTudeckuepaGornl  00pasoBaTesibHbIEPECYPChI
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CtpoeHne aToOMOB.
[Tepuonuueckuii 3aKOH U
1.1 [Teproauyeckas cuctema 3 https://m.edsoo.ru/d276bd7b
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
1.2 CrpoenneseiecTsa. 4 https://m.edsoo.ru/11edbb8f
MHoroo6pa3ueBenecTs
1.3 XUMHYECKUEPEAKIHH 6 1 1 https://m.edsoo.ru/737884fd
Hroromnopazaeny 13
Pa3nen 2.Heoprannueckassxumusi
2.1 MeTamnnasl https://m.edsoo.ru/3a6bf2a9
2.2 Hemeramnsl 1 https://m.edsoo.ru/d14bd5a6
2.3 CBA3L HEOpraHHecKuX u 2 https://m.edsoo.ru/d14bd5a6
OPraHUYECKUX BEILECTB
Hroronopazneny 17
Pasznea 3. Xumus u :Ku3HbL
3.1 XUMUS U )KU3Hb 4 https://m.eds00.ru/9173971d
Hroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOIT'PAMME



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/3a6bf2a9
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/9173971d

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KonuyecrBouacos
Jaramzyuy = DjeKTpPOHHbIeHU(PPOBHIEO
n/ Temaypoka KonrTpoabubie IIpakTuueckue
Bcero eHUA Opa3oBaTeJibHbIepecypchl

n padoThI padoThI

[Ipenmer oprann4eckoi Xumuu, €

BO3HHMKHOBEHUE, Pa3BUTHE 1 https://m.eds00.ru/9184b457

3HA4YCHUC

Teopust cTpoeHUs OPraHUuYECKUX
coeaunenuii A. M. bytieposa, e 1 https://m.edsoo.ru/4c74baa7
OCHOBHBIC ITOJIOXKCHUA

I[Ipencrasienune o KiaccHpUKAIHN
OpraHUYECKHX BEIIECTB.

HowmenknaTypa (cucTemMaTuieckas) u 1 https://m.edsoo.ru/d32178fb
TPUBHAIbHBIC HA3BAHHSI

OpTraHN4YC€CKUX BCIICCTB

AnkaHbl: coCcTaB U CTPOCHUC,

. 1 https://m.edsoo.ru/dbbea761

TOMOJIOTHYECCKHUUN p}II[
M o .

CTAH H 9TaH — MPOCTEHIIHE 1 https://m.edsoo.ru/6edcc394
Hpe,I[CT ABHUTCJIN AJIKAHOB
A :

HKveHH COCTAB H CTPOCIHE, 1 https://m.edsoo.ru/6bl4aflc
CBOUCTBA
THIICH U HPOIIIEH — HpoCTeiiie 1 https://m.edsoo.ru/324d177c

MPEACTAaBUTCIIN AJIKCHOB

[TpakTiueckast pabora Ne 1.
«[Tomyuenue sTUNIeHa U U3yYCHHE €TO 1 1 https://m.edsoo0.ru/d6¢c45517
CBOMCTB»



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Ilomydaenue
CUHTETHUYECKOT0 KayuyKa 1 pe3HHbI

https://m.edso0.ru/437f83fa

10

AJIKHHBI: COCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneruneHn —
MPOCTEHIIUUIPEICTABUTEIbAIKHHOB

https://m.edsoo.ru/f25dffed

11

12

Brprunciienus no ypaBHeHHUIO
XUMHYECKON peaKkuu

ApeHbl: 6€H30J1 U TOIYOJI.
TOKCHYHOCTH apeHOB

https://m.edso0.ru/498fe87b

https://m.edsoo.ru/589d3ddd

13

['enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAJUISKANINX K Pa3TMYHBIM
KJ1accam

https://m.edsoo.ru/ba48c664

14

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: IPUPOAHBIN a3 u
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTh U
HPOAYKTHI €€ mepepaboTKH

https://m.edso0.ru/397c2d83

15

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ nepepadoTKU

https://m.edsoo.ru/51fade52

16

17

KonTponpHas padora no pazaeny
«YTIIeBOIOPOABD

[IpenenbHbIe OAHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHo. BogopoaHascs3b

https://m.edsoo.ru/1b2bcldd

https://m.edsoo.ru/c21487e3

18

MHOroaroMHbIE CIIUPTHI:
STUJIEHTJINKOJIb Y TJINLEPUH

https://m.edso0.ru/8f6435c8



https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XMMHYECKHE CBOMCTBA,
pUMEHEHHE

https://m.edsoo.ru/5126bcb5e

20

21

22

Anpreruasl: GopManbIeTUa U
aneTanpaerull. AleToH
OaHOOCHOBHEBIE MpeeNbHbIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCYCHas

[IpakTuueckas padbora No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCTIOTBI»

https://m.edsoo.ru/e34544ec

https://m.edso0.ru/b4e183c2

https://m.edsoo0.ru/6c86242¢e

23

CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
KaK MPEJICTABUTEIH BBICIITHX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/fe622475

24

MpU1a KaK COJIX BBICIINX
KapOOHOBBIX KHUCIIOT, UX MOTOIIEE
JNIEUCTBHE

https://m.edso0.ru/c1685d61

25

26

CrnoxHble 3(hupbl KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.
IM'uaponu3cnoxHBIXdPUPOB

>KI/IpLIZ TUAPOJIN3, IPUMCHCHUC,
Ouosoruueckas POJIb KUPOB

https://m.edsoo.ru/fbh68558

https://m.edso0.ru/399f1ca8

27

YrieBosbl: cocTaB, KiacCUpUKAITHSI.
Baxwuelimme npeacraBuTeNu:
TII0K03a, PpyKTO3a, caxaposa

https://m.edsoo.ru/3c527eb8

28

29

Kpaxman u nemnronosa kak
MPUPOJHBIE TTOJIMMEPDI

KonTtponbHast pabota no pazaeny

https://m.edsoo.ru/d3aelc63

https://m.edso0.ru/16634947



https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947

«Kucnopoaconepxaune
OpraHUYECKUEe COCTUHEHUS/
Bcepoccuiickas mpoBepouHas pabota

30

OO0mast xapakTepuCTHKA
a30TCOJIEPIKAINX OPraHMYECKUX
coeauHenuit / Beepoccuiickas
HpoBepoYHas paboTa

https://m.edsoo.ru/d543f4c6

31

32

33

AMMHBI: METWJIAMHUH U aHWJINH

AMUHOKHUCIOTHI Kak aMm(pOoTepHbIe
OpraHUYECKHUEe COCTUHEHUS, HX
Ouonoruueckoe 3HayeHue. [lentuasl.
BbenkukaknpupoaHbIEBEICOKOMOJIEKY
TISIPHBIECOCTUHEHUS

OcHOBHbIE OHATUS XUMHUH

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM.
I'KP

https://m.eds00.ru/649533ea

https://m.edsoo.ru/54732f28

https://m.edsoo.ru/cec68ba7

34

OcCHOBHEBIC METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.
HJIaCTMaCCH, Kay41yKH, BOJIOKHA

https://m.edso0.ru/46729785

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KJIACC

Ne KounuectBouyacos
Harauzyu JJeKTpOHHbIeNU(PPOBbICOOPA3OBATE
Temaypoka Bce  Konrtpoabubiep IIpakTuueckue
n/ eHUA JIbHbIEpPeCypChI
o ro a0oThI padoTshI

XHUMHYECKUH HIIEMEHT.
ATOM. DNeKTpOHHAS 1 https://m.edsoo.ru/d276bd7b
KOH(HUTypamus aTOMOB

[Tepunoanueckuii 3aKOH U
[Tepuonnueckas cucrema
XAMHYECKHUX 3JIEMEHTOB /[.

1 https://m.edsoo.ru/143e2df7
N. MenaeneeBa, UxX CBS3b C

COBPEMEHHOU TEOpUEN
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHMsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U
UX COECIMHEHMH 110
TpyIIaM | MePUoIaM.

1 https://m.eds00.ru/9a519a98
3HaueHue NepruoInYecKoro

3aKOHA M CHCTEMBI
XAMHYECKHUX DJICMECHTOB
J.1. MeHneneeBa B
Pa3BUTUU HAyKU

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€

1 https://m.edsoo.ru/11edbb8f

BU/JIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOU



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f

cBs13u. BonopoaHascBsasb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKyIsspHOTO
Y HEMOJIEKYIIIPHOTO
CTPOCHHUS

https://m.edsoo.ru/1c7e4ba9

[TonsTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 10J1s BEIleCcTBa B
pacTBope

https://m.edso0.ru/f615e37b

Knaccudukanus u
HOMEHKJIaTypa
HCOpFaHI/I‘IGCKI/IX
coenuHeHMH. ['eHeTHUCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

https://m.edsoo.ru/bbflfcl2

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYEeCKOU U
OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

CKopocTb peakiui.

https://m.edsoo.ru/737884fd

https://m.edso0.ru/1677f4be



https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be

OOpatuMsble peakuuu.
XuUMHUYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

https://m.edsoo.ru/e6327ff2

11

DICKTPOIUTHYCCKAS
nucconuanusd. Ilogarue o
BOJIOPOJIHOM ITOKa3aTesie
(pH) pactBopa.
PeakiimnnoHHOroooMeHa.
I'upoan3opraHMYecKux
HEOPraHMYECKUXBEIICCTB

https://m.eds00.ru/3234384a

12

OKHCIUTEIIBHO-
BOCCTaHOBUTEJILHbBIE
peaknuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

https://m.edso0.ru/d19df513

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHHN)»

https://m.edso0.ru/42a9681d

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oo6muedr3nuecKuecBoiuCTB
aMeTaJIOB

https://m.edso0.ru/3a6bf2a9



https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9

15

CruiaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH P
HaMpsHKEHUH METallIOB

https://m.edso0.ru/9ch465ac

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

https://m.edsoo.ru/4e8bcofd

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEJIU U X
COeTMHEHUN

https://m.edso0.ru/2393964e

18

19

20

21

XUMHUYECKHUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

ITpakTuyeckas paGora Ne 2.
"Pemenue
HKCHEPUMEHTAIbHBIX 3374
o remMe «Metamb»"

Hemerainsl, ux moyioxeHue
B [Iepuoandeckoii cucreme
XUMHYECKHX 3JIEMEHTOB /1.
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

du3nyeCcKue CBOKCTBA
HEMETAIJIOB. AJIOTPOTHS
HEMETaJUIOB (Ha IIpuUMepe
KHCII0po/ia, cephl, hocdopa
U yTIeposa)

https://m.edso0.ru/2e9896ea

https://m.edso0.ru/41538b94

https://m.edsoo.ru/d14bd5a6

https://m.edsoo.ru/41a85f4f



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f

22

XUMHUYECKHE CBOUCTBA
raJIOTEHOB, CEPhI U UX
COETUHEHUN

https://m.edsoo.ru/e6735ca4

23

XMMHUYECKUE CBOUCTBA
a3ora, gocdopa u ux
COCTMHEHUN

https://m.edsoo.ru/e359a2eb

24

25

26

27

28

29

XUMU4YeCcKHe CBOMCTBA
yIJIepo/ia, KpeMHHS U X
COCIMHCHUI
[IpuMeHeHne BaKHEHIIINX
HEMETAJIOB U UX
COETUHEHUN

O0600111eH1E U
cHCTEMAaTU3alMs 3HaHUH I10
teme «HeMeramabny.
Brraucnenus 1o
YpaBHEHUSIM XUMHYECKHIX
peakuuii u
TEPMOXUMHUYECKHE PACUETHI
[TpakTuueckast paborta Ne 3.
«Pemenue
IKCIIEPUMEHTAIBHBIX 33724
o teme "Hemeraiuier'"»

KonTponpHas pabota mo
TeMaM «MeTaJuIbl» U
«HemeTtamis»

Heoprannueckue n

OpraHn4C€CKUC KUCJIOTHI.
HeopraHqucm/Ie n

https://m.edso0.ru/ef3a5687

https://m.edsoo.ru/e232a911

https://m.edsoo0.ru/539f71b8

https://m.edsoo.ru/d93381a5

https://m.edsoo.ru/842abce9

https://m.edsoo.ru/d9ddcc76



https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb
https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76

OpraHn4€CKUC OCHOBAHHUA

30

AmdoTtepHbIe
HEOPraHUYeCKHUe U
OPraHNYeCKHUE COCITUHEHUS.
I'eneTtnueckas CBA3b
HEOPraHUYeCKUX U
OpraHUYECKUX BEIIECTB

https://m.edsoo.ru/9c4d7af9

31

Ponp xumun B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBON OE30ITaCHOCTH,
Pa3BUTUH METULIMHBI

https://m.eds00.ru/9173971d

32

[Ipencrasnenus: 00 oOMUX
HAayYYHBIX IIPpUHOUIIAX
MMPOMBIINIJICHHOT'O
MOJTyYeHUs BaKHEUIITUX
Beutects. UKP

https://m.edsoo.ru/bcal6d6f

33

34

Yenosek B MUpeE BEUIECTB U
MaTepuajoB

Xumus u
3/10pOBbEYENIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

https://m.edsoo.ru/7ccc2b22

https://m.edsoo0.ru/e992867a



https://m.edsoo.ru/9c4d7af9
https://m.edsoo.ru/9173971d
https://m.edsoo.ru/bca16d6f
https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koanposepsiemorope3yibtata

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

TeopeTnueckrneoCHOBBIOPIraHUYECKONXUMUN

CdopMUpOBaHHOCTD MPEICTABICHUA O XUMHUYECKOU
COCTABJISIIOIIEH €CTECTBEHHOHAYYHOM KApTHHBI MUDA,
poau XMMHMM B TIO3HAHHMM SBJICHUM NPUPOIBI, B
(OpMHPOBAHNUN MBILUIEHUS U KYJIbTYpbl JUYHOCTH, €&
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAUMOW st
pelleHuss MPaKTHUYECKUMX 3aJad M OKOJOTMYECKHU
00OCHOBaHHOTO OTHOILEHHSI K CBOEMY 3/I0pPOBbIO U
IIPUPOHON cpene

Bnanenne cuCTeMOM XMMHUYECKMX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIArafolie MOHATHS (MOJIeKyIa,
BAJICHTHOCTb,  JJIEKTPOOTPHUILIATENIBHOCTh,  CTEIEHb
OKHCIICHUs, XUMHYECKas CBA3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00BEM, YIJIepogHBIH  CKeJeT,
GyHKUMOHANbHAS ~ TpyNNa, pajaukaig, H30Mepus,
WU30MEpbI,  TOMOJIOTMYECKUH  Dsif, TOMOJIOTH,
YIJIEBOJAOPOABI,  KHCIOPOA- M  a30TCOJEp Kallue
COEJMHEHUs, OWOJIOTUYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpBI, O€JKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEZIMHEHUS); TEOPUH U 3aKOHBI (TEOPUs XMMUYECKOTO
cTpoeHusi oprannyeckux BemecTB A.M. byrneposa),
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI A3BIK  XUMHH,
(aKkTOOTUUECKHE CBEJCHUS O CBOWCTBAaX, COCTAaBe,
MIOJIyYEHU U u 6e30macHOM MCII0JIb30BaHUNU
BOXHEHIINX HEOPraHMYECKMX W  OPraHUYECKHUX
BEIIECTB B OBITY M MPaKTHYECKOW JAEATENbHOCTU

YCJIOBEKa

1.3

CdopMupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHBIE
MPU3HAKW MOHSTUN, yCTaHABIMBATh MX B3aUMOCBS3b,

HCIIOJB30BaTh COOTBCTCTBYIOIIUC IIOHATHUA npu




ONMCAHUU COCTaBa, CTPOEHUS M IPEBpALICHUN

OPraHUYECKUX COCTUHEHUN

14

1.5

c(hOpMUPOBAHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIMKY TSt COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOIA,
COKpamEHHOW) (OpMyNn OpPraHUYECKUX BEIIECTB H
YpPaBHEHUM XHMHUYECKUX PEAKIUH, H3rOTaBIUBATh
MOJEIM MOJIEKYJI OpPraHMYECKHMX BEUIECTB IS
WJUTFOCTPALIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHHA

CdopmMupoBaHHOCTD YMEHHIH yCTaHaBJIMBATh
MIPUHAJICKHOCTh M3yYEHHBIX OPTAaHWYECKUX BEIICCTB
M0 X COCTAaBY U CTPOCHHIO K ONpPENeIEHHOMY Kilaccy
(rpymnmne) coenvHEHU# (yriaeBOIOPOAbI, KHUCIOPOA U
a30TCO/ICPIKAIINE COCTUHCHHUS, BRICOKOMOJICKYIISIPHBIC
COCITUHEHMUS ), JaBaTh UM Ha3BaHUS 1o

cucrematrueckoir HomeHkmarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCTh  YMEHHUS  ONPEACNATh  BHUJBI
XUMHUYECKOW CBSI3U B OPraHUYECKHX COCJTMHCHUSIX

(omMHapHbIE U KpaTHBIE)

1.6

CdopMUpOBaHHOCTh YMEHUS MPUMEHSTH: MOJTOKCHHUS
TEOPUH CTPOEHUsI OpraHuyeckux Bemects A.M.
byrnepoBa mis 0oOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

2.1

YrneBoopoibl. Kucnoponconep:xarne Hu
a30TcoAepKale OpraHUYEeCcKUe COEIMHEHUS.

BBICOKOMOJ'ICKy.TIHpHBIeCOCI[I/IHCHI/I}I

CdopmupoBaHHOCTH yMeHUu# MIPUBOIUTH
TPUBUAIbHBIE HAa3BaHUS OTIEJIbHBIX OpPraHMYECKUX
BEIIECTB (3THNIEH, MPOIUJIEH, aleTUJIEH,
STUJICHIJIMKONb, TIHLIEPHH, (eHod, (opMalbIeru,
arneTaibleru], MypaBbUHAs KHUCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KHCIOTa, CTEApUHOBAsI KUCIIOTA,

TJTI0K03a, PpyKTO3a, KpaxMal, MeJlTi0103a, TIUIIH)

2.2

CdopMHupoOBaHHOCTH YMEHHI XapaKTepU30BaATh
COCTaB, CTpO€HHE, (uU3MUYecKue U XUMHYECKHe

CBOMCTBA TUIIMYHBIX HpCIICTaBPITeJIeﬁ Pa3JIMYHBIX




KJIACCOB  OPraHMYeCKHX BEIIECTB (MeTaH, OTaH,
STWJICH,  MNPOMWJIEH,  aleTWwieH, OyranueH-1,3,
MetunOyraaueH-1,3, O€H30J, METaHOJ, JTaHOII,
STHJICHTJIMKOJb, TJIUIEPHUH, (EHOJ, aleTalbIeru/I,
MypaBbUHAS M YKCYCHAsl KUCIIOTHI, TJIFOK03a, Kpaxma,

LIEJUTI0J1032, aMUHOYKCYCHAs KUCJIOTA)

2.3

CdopmupoBanHOCTh yMEHUSA UJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTENAMU PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BELLECTB YPaBHEHUAMU COOTBETCTBYIOLIUX

XUMHUYCCKUX peaKuHﬁ C HUCIIOJIB30BaHHEM

CTPYKTYPHBIX (OPMYIT

2.4

3.1

3.2

CdopMUpOBaHHOCTE  YMEHUS XapaKTepU30BaTh
UCTOYHUKH  YIJICBOJAOPOAHOTO  ChIpbS  (HE]TH,
MPUPOJHBIN Ta3, yroib), CIOCOObI UX NepepaboTKu U

MPaKTUYECKOEe MIPUMEHEHHE MTPOIYKTOB MepepadboTKU
XUMHS U KU3Hb. PacuéThl

ChopMHpPOBAaHHOCT, yYMEHHH  BJIaJEeTh CHUCTEMOM
3HaHUI 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHUS,
UCIOJB3YEMBIX B XHMHMHM IPU H3YYEHHH BEUIECTB U
XUMHUYECKUX SIBIICHUH (HaOmrofeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh
CHUCTEMHBIE XHWMHMUYECKHE 3HAHUS U1 TPUHATHUS
pelIeHul B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX,

CBA3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUEM

ChopMupoBaHHOCTH yMEHUH COOMIOAATh TMpaBUIia
MOJIb30BaHUs XMMUYECKON TOCYJON U J1abOpaTOpHBIM
o0opynoBaHUEM, a Takke IMpaBuia oOOpalleHus c
BCIIECCTBAMH B COOTBETCTBUU C HHCTPYKHOUAMU I10

BBITIOJTHCHHTIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCT, ~ YMEHHH  MJIAHUpPOBATh U
BBINOJIHATh XUMHUECKUI SKCIIEPUMEHT (TIpEBpaICHUs
OpPraHWYeCKHUX BEIIECTB MPH HATPEBAHUU, MOTyUCHHE
STWIEHA W W3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakIMM OpPraHMYeCKUX  BEIIECTB, JCHATypauus
O€JIKOB MpU HArPEeBaHUU, [IBETHBIC PEAKLIUU OCIIKOB) B
COOTBETCTBUH C NpPAaBWJIAMH TEXHUKH O€30MacCHOCTH

npu oOpalieHuu C BeHieCTBaMU W J1aOOpaTOPHBIM




3.4

3.5

000pyI0BaHUEM; IPEJCTaBISTh pe3ynbTaThl
XMMHUYECKOTO 3KClepuMeHTa B  (opMme 3ammcu
YpaBHEHUU COOTBETCTBYIOIINX peakuuit u

(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

CdopMUPOBaHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsM (Macchl, 00BEMa,
KOJIMYECTBA KCXOJHOTO BEIIECTBA WJIH MPOIYKTa
peakIuu MO0 M3BECTHBIM Macce, 00BEMY, KOITHUYECTBY
OJIHOTO M3 HCXOJHBIX BEIIECTB MM IPOIYKTOB
PEaKIIVM)

CdopMHpOBaHHOCTH YMEHHH KPUTHYCCKU
AHATM3UPOBATH XUMHYECKYIO uH(OpPMAIIHIO,
MOJIy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHpopMaiuu, cetb IHTepHET U ipyrue)

3.6

11 KIIACC

KoanposepsiemoropesysibtaTa

CdopMUpOBaHHOCTh YMEHHH COOJIOATh TpaBUia
HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYJIOBON JEATENBHOCTH B LENSIX COXPAHEHHUS CBOETO
3I0pOBbSI M OKpPYXKalolled IPUPOJHOM  Cpensl,
OCO3HaBaTh OMNACHOCTb BO3JEHUCTBUS Ha JKUBBIC
OpraHU3MBbl ONPEICIEHHBIX OPraHUYECKUX BEUIECTB,
noHnMmas cmeicn  nokasarens IIJIK  (mpeaensHO
JOTTYCTUMON KOHLIEHTPALIMHK), MOACHATh Ha MpUMepax
CrocoObl YMEHBUIEHMSI W  NPEJOTBpAIICHUS UX

BpPEAHOT'O BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKaA

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaMMBbI CPEAHEro
0o0uero oopa3oBaHus

1 TeopeTruecKueOCHOBLIXUMHUH
Brnanenve cucreMol XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XMMHUYCCKHMA
11 AJIEMEHT, aTOM, JJIEKTPOHHAas 000JI04YKa aToma, S-, p-, d-

DIIEKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJEKYJa,
BAJICHTHOCTh,  JJIEKTPOOTPUIATENFHOCTh,  CTEIEHBb

OKHCJICHHUS, XUMHWYECKaA CBA3b, MOJIb, MOJIAPHAas Macca,




MOJISIPHBI 00BEM, KpUCTAJUTMUECKas PElIETKa, TUIIBI
XUMHUYECKUX peaxiuii (oKuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE, 9K30- U  JHAOTEPMHYECKUE,
peakluy HMOHHOro OOMEHa), pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, BJIEKTPOJIMTUYECKAs —JUCCOLMALuS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOU
peakLuy, XMMHUYECKOe PaBHOBECHE); TEOPHU U 3aKOHBI
(Teopus IEKTPOIUTUYECKON JUCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MenneneeBa, 3aKoH
COXpaHEeHMUsI Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, IIOJIyYEHUU U
0e30macHOM UCIOJIb30BAHUU BaXKHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOU

JCATCIIbHOCTHU YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHUI BBISBISATH XapaKTEpHBIE
NpPU3HAKA W B3aUMOCBS3b HW3YYCHHBIX MOHATHIA,
MPUMEHATh  COOTBETCTBYIOIIME  TOHATHS  TpU
OMHUCAaHWUU CTPOCHHUSI M CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX MPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUN c MOHITHSIMH u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEAMETOB

1.3

Branenne 0OCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHUS
BEIIECTB M XHUMHUYECKHX SBIICHUW (HaOI0/IEeHUE,

HU3MCPCHUC, SKCTICPUMCHT, MOI{CJ’II/IPOBaHI/Ie)

14

1.5

CdopMHupoBaHHOCTH YMEHHI OIPEIEIATh
BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUAX PAa3JIMYHOIO COCTaBa, BUJ
XUMHYECKON CBSI3H (koBaneHTHAs, HWOHHaA,
MeTaJIJTN4ecKasi, BOJOPOAHAs) B COCIUHEHUSX, THI
KPUCTAJUIMYECKOM PELIETKH KOHKPETHOTO BELIECTBA

(aToMHast, MOJNIEKYJISIpHAsI, HOHHAS, METaJUTHYECKas )
CdopMUpOBaHHOCTh yYMEHUU OIMPEACISATh XapakTep
cpelpl B BOJHBIX pacTBOpax HEOPraHUYECKUX

COeIUHEHNN

1.6

ChopMHpPOBAaHHOCT, ~ yYMEHHS  KJIAacCCH(UIIMPOBATH

XUMHUYCCKUE PpPCAKIMKW II0 Pa3IMUYHBIM IIpHU3HAKaM




1.7

(4UCITy U COCTaBY pEarupyromiux BEIICCTB, TEIIIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTETICHEH OKWCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEaKIMH,  y4acTHIO

KaTajau3aTopa)

CdopMUpOBaHHOCTh YMEHHI COCTaBISTH YpaBHEHUS
peakuMil pa3IMYHbIX THIIOB, MOJHBIE U COKpAIIEHHBIE
YpaBHEHUS peaKIHWii HOHHOTO OOMEHa, YUYUTHIBAS

YCIJIOBUS, IPA KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA

1.8

ChopMupoBaHHOCTH YMEHHMU MPOBOJIUTH PEAKIIHH,
MOATBEPKIAIOIIUE KAYECTBEHHBIM COCTAB pPa3IU4HbIX
HEOPraHWYECKUX BELIECTB, PACIO3HABATH OIIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH pPACKPHIBATh CYIIHOCTH
OKHCJIUTEIBLHO-BOCCTAHOBUTEILHBIX peakiuii
MOCPEJICTBOM COCTAaBJICHUS JJEKTPOHHOrO OaaHca
ATUX peaKIui

CdopMupoBaHHOCTH YMEHUI OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOW PEaKIUh OT Pa3InYHBIX

¢dakTopoB

1.11

CdopMUpOBaHHOCTh YMEHUH OOBACHATH XapakTep
CMEIIEHNS XMMHUYECKOIO pPaBHOBECHUS B 3aBUCHMOCTH

oT BHemrHero Bo3aeiictBus (mpunnui Jlelllarense)

061.[[8.5{ 1 HCOPraHUYCCKaAAXUMUSA

2.1

CdopMUpOBaHHOCTh YMEHUH PaCKpBIBATH CMBICI
Ilepuonuueckoro 3akonHa J[.M. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro CHUCTEMAaTU3UPYIOIYIO,

O0O0BSCHUTENBHYIO Y IPOTHOCTUYECKYIO (YHKIIUU

2.2

CdopmMupoBaHHOCTD YMEHUI XapakTepu30BaTh
AIEKTPOHHOE CTpOEHHUE aTOMOB  XHMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoguyeckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3ys  TOHATHS  «S-, P-, d-35eKTpOHHBIE
opOuTamm», «PHEPTETHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHX
AJIEMEHTOB U UX COSAWHEHUH M0 MEPUOJaM U TPYIIIaM
Ilepuoauyueckoil CUCTEMBbl XHUMHYECKHUX 3JEMEHTOB

J.. MenneneeBa




2.3

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepH30BaTh
(onuceIBaTh) obmue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HOJATBEPXK/IaTh CYLIECTBOBAaHME TI'C€HETUYECKOH CBS3U
MEXJly HEOPraHWYECKMMH BELIECTBAMU C I1OMOILBIO

YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUN

2.4

CdopmMupoBaHHOCTH yMEHUM yCTaHaBJIUBATh
MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBy K ompeaenéHHOMYy Kkiaccy  (Tpymre)
COCMHEHUHN (MPOCThIE BEIIECTBA — METALIBI U
HEMETAJUIbl,  OKCHJIbI, = OCHOBAaHHWS,  KHCJIOTHI,

amM(pOTepHBIC THAPOKCHUJIBI, COJIN)

2.5

2.6

2.7

CdopmupoBanHOCTH YMEHUU HCII0JIb30BATh
XMMUYECKYI0 CHUMBOJMKY Ul COCTaBi€HUs (HOpMyI
BEIIECTB M YPAaBHEHUH XUMHUYECKUX  pEaKIHi,
cucrematnueckytro  Homenkmarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OT/AEIbHBIX HEOPraHMYECKUX
BellecTB (yrapHblii Tra3, YIJeKHCIbId ra3, aMMHAaK,
raiéHasl U3BeCTb, HeTaléHas U3BECTh, ITUThEBasl COJa,
MUPUT U APYTHUE)

ChopMupoBaHHOCT, ~ YMEHMH  XapakTepHU30BaThb
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBa
HEOPraHMYECKHUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEP)KJIaTh CYIIECTBOBAHUE TI'€HETUYECKOW CBS3H
MEXJy HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO

YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIINN

ChopMupoBaHHOCT, ~ YMEHHWH  IUIAaHUPOBATH U
BBITTOJTHATh XUMHUYECKHH AIKCIIEPUMEHT (pasiioKeHHe
NEpOKCHIa BOJOPOJAa B IMPHUCYTCTBUHU KaTajau3aropa,
OTIpeieIeHne Cpe/ibl pAaCTBOPOB BEIIECTB C TOMOIIBIO
YHHUBEPCATHHOTO HHIUKATOPA, BIMSHUE PAa3IUIHBIX
(GakTOpOB HAa CKOPOCTh XHMHYECKOH PEaKIIHH,
peaKkIMy HOHHOTO OOMEHa, KaUeCTBEHHBIE PEaKIMM Ha
cynbhar-, kapOOHAT- M XJOPUA-aHUOHBI, HA KAaTHOH
aMMOHHSI, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad II0
temaM «Metaie» 1 «HemeTamisr») B COOTBETCTBHU
C IpaBUJIAMU TEXHHUKH 0€30MacHOCTH MpHU 00paleHUN

C BeIIeCTBAaMH M JIaOOPaTOPHBIM 00OpPYIOBAHUEM;




2.8

MPEACTABISThH pe3yIbTaThl XUMHUYECKOTO
IKCIepUMeHTa B  (GopMe  3aluCH  ypaBHEHHH
COOTBETCTBYIOIIMX  peakiuuii u  ¢GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJILTATOB

ChopMHPOBAaHHOCTh YMEHHUH COOJIOaTh IpaBHIIA
M0JIb30BaHMsT XUMHUYECKOHN MOCYI0H U J1TabOopaTOpHBIM
obopysoBaHuEeM, a TakkKe TMpaBuia OOpameHus ¢
BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKLIUSAMU 110

BBITIOJTHCHHU IO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKTepu30BaTh
XUMHUYECKHE  TPOIECChl, JieXallhue B  OCHOBE
MPOMBIIUICHHOTO  TIOJIYYEHHS  CEPHOM  KHCJIOTHI,
aMMHaKa, a TaKxKe c(hOpMUPOBAHHOCTH
npeacTaBieHuid 00 OOIUX HayyHbIX NPHUHIUIAX H
HKOJIOTHUECKUX npobiemMax XUMHYECKOTO

MPOU3BOACTBA
XUMHS U KU3Hb. PacuéThl

ChopMUpOBaHHOCTh TPEJICTABIEHUH O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poau XMMHMM B TIO3HAHHMM SBJICHUH NPHUPOIBI, B
(OpMHUPOBAHNUY MBIIUIEHUS U KYJIBTYpBI JINYHOCTH, €€
(YHKIMOHAJIBHONH TI'PaMOTHOCTH, HEOOXOAMMOW s
pemiCHUsA MPAKTUYCCKUX 3aJad U OKOJOTMYCCKH
00OCHOBaHHOTO OTHOILIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON cpene

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKHU
AHAIN3UPOBATH XUMHYECKYIO UHpOpMaLHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (cpeacTBa

MaccoBOW KOMMYHHKAINH, ceTb IHTepHeT u ipyrue)

3.3

CdopmupoBaHHOCTE yMEHMI COOMIOIATh MpaBUiIa
9KOJIOTHYECKH TIeJIECO00PAa3HOT0 TIOBEICHUS B OBITY H
TPYJIOBON NEATENBHOCTH B IENSIX COXPAHEHHS CBOETO

3I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh OMNACHOCTH BO3ACUCTBUS Ha JKHBBIC
OpTraHHU3MbI Ol'IpeI[eJ'IéHHI)IX BC€IICCTB, ITOHUMAasi CMbICJI

nokazatenst [1JIK, mosicHATh Ha mpuMepax CrocoObl




YMCHBIICHUA W TPCAOTBPAIICHHUA HUX BpPCAHOIO

BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA

3.5

ChopMupoBaHHOCTh YMEHHI MPOBOIUTH BBIYMCICHUS
C HCHOJb30BAaHUEM IIOHATHS  «MaccoBas  J10Jid
BEIIeCTBa B PacTBOpe», 0ObEMHBIX OTHOLICHHM ra3oB
IIpU XUMHUYECKUX pPEaKUUsX, MacChl BELIECTBA WIIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid OO0BbEMY OIHOTO M3 YYaCTBYIOIIUX B
peaxkiuu BelIeCTB, TemioBoro 3ddexkra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSl MaccChl BELIECTB,

MNpEeBpalICHUA U COXPAaHCHHUA SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMbliidjIeMEHTCOIEPKAHUSA

1

TeopeTnueckneoCHOBBIOPIraHUYECKOMXUMUN

11

1.2

1.3

[Ipenmer opraHmyeckol XWMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHHUE B
MOJIyYEHUU HOBBIX BELIECTB M MaTepuayioB. Teopus CTPOEHHS OpPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHS

CrtpykrypHbie (OpMyNbl OpraHMYECKHX BEIIECTB. [ OMOJOTHS, HW30MEpHS.
XUMHYECKas CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJMHAPHBIC U KPATHBIE CBA3U.
[Ipencrasienne o KaccHPUKATUTHOPTAHTICCKUXBEIIIECTB

Homenknatrypa opraHMyecKux COEIMHEHUHN (CUCTeMaTHyecKas) U TPHUBHAJIbHBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHAN psil. MeTaH M 3TaH — npocTenmne
MIPE/ICTaBUTENIN aJKaHOB: (U3MYECKHEe U XMMHUYECKHE CBOICTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXJCHUC B IPUPOJAL, ITOJTYYCHUEC U IIPUMCHCHUC

2.2

ANKeHBI: cocTaB H CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTujleH u IPOMNUJICH —
HpOCTCfIH.IHG MNpEACTAaBUTCIIN AJIKCHOB!: (bI/I3I/I‘-IeCKI/Ie U XHMHYECKHE CBOMCTBaA
(peaKHI/II/I TUAPUPOBAHUA, TAJIOTCHHUPOBAHHA, THApaTallud, OKHCICHHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Ankaguensl: Oyraauen-1,3 u wMetwnOyragueH-1,3: cTpoeHue, BaxHeine
XUMHYECKHE CBOIicTBa (peakuus MOJIUMEPU3ALH).

HOJ’IY‘{CHI/ICCI/IHTCTI/I‘-ICCKOFOKay‘-IYKa " PC3UHEBL

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTMUECKUN psiA. ALETHIEH —
NPOCTEHIINI TpeNCTaBUTENb aJIKMHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUue U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUS, FAJIOT€HUPOBAHMS, THIpATALlUH,

TOpPEHMsI ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME W XHUMHYECKHE CBOMCTBa
(peakuyy raJloreHHPOBAHUS U HUTPOBAHUs), MOJTYYeHUE U NpUMeHeHue. Tomyou:
COCTaB, CTpoeHHME, (HU3UYECKHE M  XUMHYECKHE CBOWCTBa  (peakiuu
TraJIOTEHUPOBAHUSA U HUTPOBAHMS), IOJy4YEHUE M IpPUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTnyeckas CBSA3b MEXIY YIJIEBOJOPOJAMH, NPUHAAIEKAIIUMU K

Pa3IMuYHBIM Ki1accaM

2.6

[IpupoaHble HCTOYHUKH YTIAEBOAOPOAOB. [IpupoaHbIii ra3 U momyTHeIe HePTIHBIC




3.1

ra3sl. Hedte u e€ mpoucxoxxaenue. CrocoObl nepepaboTKu HEPTH: MEpEeroHkKa,
KPEKUHT (TePMHUYECKHH, KaTalIWTHUeCKui), muponu3. IIpomykrsl mepepaboTku
He(TH, UX HPUMEHEHHE B IMPOMBINUIEHHOCTH M B ObITy. KameHHbliiyronb u

MIPOYKThIEronepepadoTKu
KucnoponcoaepxammeopraHiyeCKuecoeIuHEHUS

IIpenenpHble 0JHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, (PU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (PEAaKIMU C aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOOPOAaMH,
rOpeHue), NpUMEHeHue. BoaopoaHble CBS3M MEXAY MOJEKYJIaMU CIUPTOB.
JlelicTBrEe METaHOJIA M 3TAHOJIa HA OPraHMU3M 4elloBeKa. MHOroaToMHBIE CIIUPTHI.
OTWIEHITIMKOIb U TIULEPUH: CTpPOCHHE, (PU3MUECKHE U XMMUYECKHE CBONCTBA
(B3aI/IMOI[CI\/JICTBI/I€ CO ICIOYHBIMKU MCETAallIaMH, Ka4CCTBCHHAsA pPCaKUud Ha
MHOT'0aTOMHBIE CIIUPTBI). JlefiCTBHEHAOPraHU3MYEIIOBEKA.

HpI/IMeHeHI/IeFHI/IHepI/IHa N 3THUJICHTJIMKOJISA

3.2

@deHoJI:  CTPOCHUE  MOJIEKYJbI, (PU3MUYECKME U XUMHYECKHE CBOWCTBA.

Tokcuunoctbdenona. [Ipumenennedenona

3.3

3.4

3.5

3.6

Anpaeruipl U KeToHbl. DOopMabIeTHI, alleTAIbICTHI: CTPOCHHE, (HPU3UIYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMU OKHCIICHHS W BOCCTAaHOBJICHHS, Ka4eCTBCHHBIC

peaxkiuun), noJy4eHue U NpuMeHeHne

OnHOOCHOBHBIE TpefeibHble KapOOHOBBbIE KHCIOTHL. MypaBbUHas M yKCyCHas
KHCIIOTBI: CTPOEHUE, PU3NUYECKHE U XUMUYECKHE CBOMCTBA (CBOICTBa, oOLIMe IS
Kjlacca KHUCJIOT, peakuus JSTepuukanuu), MOJydyeHUEe U IMpPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KHUCJIOTHI KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

CrnoxHble 3QUpPBl KaK MPOU3BOAHBIE KapOOHOBBIX KUCJIOT. ['MAPOIM3 CIIOKHBIX
3¢GupoB. Kupsr. I'maponus JKUPOB. IIpMeHEHnEKUPOB.

buonornueckasposibXupoB

VYrneBojabl: cocTaB, KiIacCHU(PHUKaALUs YIJIeBOAOB (MOHO-, TU- U IOJHMCAaXapUJbl).
I'moko3a — mnpocTeiimuii MOHOcaxapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢busnyeckre U XUMUYECKUE CBOIMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHME aMMHauyHbIM pacTBopoM okcuaa cepebpa(l), BoccraHOoBIeHuE,
OpO’KeHHE TJIIOKO3bl), HAaXOXJACHWE B NPUPOJE, NPUMEHEHHUe, OHoJIornyeckKas
ponb. @otocuHTe3. PpyKTO3a KaK M30MEp MIHOKO3bl. Kpaxman u 1emntono3a Kak
npupoaHble nonuMepsl. CTpoeHue Kpaxmana W Le/uiroso3bl. Pusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THAPOJIN3, KaUeCTBEHHAs PEaKILMsl C HOJI0M)

A30TCcoepKalieopraHnyeCKUeCOeIMHEHUS

4.1

AMUHOKHCIIOTBI Kak am(oTepHble OpraHuyYeckhe coeAuHeHUs. DPHU3MuecKue u

XUMHYECKHE CBOIiCcTBa AMUHOKHCIIOT (Ha npumepe TJIMLKHA).




4.2

buonornueckoe3HaueHNEAMHHOKHCIIOT. HCHTI/II[BI
benku kak mpUpOAHBIE BBICOKOMOJICKYJSIpHBIE —coeAMHEHHsA. [lepBuyHas,
BTOPUYHAS M TPETHYHAsA CTPYKTypa O€NKoB. XHMHUYECKHECBOHCTBAOEIKOB!

TUApoOJIM3, ACHaTypanuus, Ka‘-IeCTBCHHBICpeaKI_[I/II/IHa6eJIKI/I

BBICOKOMOJIEKYIIAPHBIECOEC IUHEHNS

5.1

5.2

OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJICKYJISIPHBIX COEIWHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEIHSSI MOJICKYIsIpHAsT
Mmacca. OCHOBHBIEMETO/ILICHHTE3aBbICOKOMOJIEKYIIPHBIXCOSTUHEHH —

MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS
OKCIIEpUMEHTAJIBHBIE  METOABl M3Y4YEHHs BEIIECTB W HX IIPEBPAICHUN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HOJIyT-IeHI/IGCI/IHTeTI/IHGCKOFOKayLIYKa 1 PC3UHBL

11 KVIACC

Kon
1

IIpoBepsieMbliidIeMeHTCOEPKAHUS

TeopeTn4ecKkrneoCHOBBIXUMUH

11

1.2

1.3

XuMU4eckuil 3neMeHT. AToM. Spo aToma, M30TOIBL. DJIEKTPOHHAs 000JIOUKaA.
DHepreTuyeckre ypOBHH, MOJAYPOBHHU. ATOMHBIE OpOHTaH, S-, P-, d-3JI€MEHTHI.
OcobeHHOCTH pacnpesieeHusl 3JIEKTPOHOB 10 OpOHUTAIsIM B aTOMax 3J€MEHTOB

TNEPBLIX quBIpéX 11(5]0)5(01(0): 8 3HeKTp0HHa}IKOH(I)I/IpraI_II/IHaTOMOB

[lepuonnueckuii 3axoH u Ilepuognyeckas cucreMa XuMuueckux sneMenTos [[.M.
MenpaeneeBa. Cps3p nepuoanueckoro 3akoHa u Ilepumoanueckoil cucTeMbl
xumMuyeckux snemeHToB .M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUSI CBOWCTB XHMMHYECKHUX DJIIEMEHTOB U
0o0pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyMNIaM U IEepHOJaM.

3HaquHenepH021quCK0ro3 AKOHa B pa3BUTHUHAYKU

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BuUIbl XUMHUYECKOW  CBSI3U
(koBajieHTHAs HEMOJSIpHAs W TOJsApHAs, HWOHHAs, MeTautmdeckas). WoHbI:
KaTHOHBI M aHUOHBI. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHONW XWUMHYECKOU CBS3U

(0OMeHHBIN M TOHOPHO-AaKLENTOPHBIH). BogopoaHascessb

14

BanenTtHOCTh. DnekTpooTpULIaTeabHOCTh. CTENEHbOKUCIICHUS

1.5

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBAa. THUIBI KpPUCTANIMYECKUX PELIETOK. 3aBUCHUMOCTh CBONCTBA
BELIECTB OT TUIA KPUCTAUINYECKON peIIETKH. [IoHATHE O IUCIIEPCHBIX CHCTEMAX.

VcTuHHbIE U KOIJIOUIHBIEPACTBOPBL. MaccoBasi 10 IBEIECTBA B PACTBOPE




1.6

Knaccudukanus Heopranudeckux coeauHeHuii. HomeHkmaTypa HeopraHMuecKux

BCIICCTB

1.7

Xumuueckas peakuusi. Kiiaccuuxanus XuMUYecKHX peakiiuii B HEOPraHUIeCKOi
U OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS

" IpEBpalli€HUs SHEPIrUn IIpru XUMHUYCCKUX PCAKIUAX

1.8

1.9

1.10

1.11

CkopocTb peakiu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PaKTOPOB

OOpatumble peakuuu. XuMmHueckoe paBHoBecue. DakTOpbl, BIUAIOLINE HA

cocTosiHue Xxumudeckoro pasHoBecus. [Ipunnunilelllarense

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTHI. Cpezla
BOAHBIX PacTBOPOB BCIICCTB: KHcJjas, HeﬁTpaanaﬂ, mejIoyHas.

PeakumnmnonnoroodmMena

OKI/ICJII/ITeJIBHO-BOCCTaHOBI/ITeJIBHblepeaKIII/II/I

Heoprannueckasxumus

2.1

2.2

Hemeramnsl. Ilonoxenne HemetaiuioB B Ilepuoandeckoil cucreMe XMMHUYECKHUX
anemeHToB [I.MI. MenneneeBa u 0COOEHHOCTH CTpOEHHUSI aTOMOB. Duszmueckue
CBOWCTBA HEMETAIJIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIOPOAa, CEphI,
dbocdopa u yriepona)

XUMHUECKHE CBOWCTBA BAKHEHIIMX HEMETAIJIOB (TajlOT€HOB, Cephl, a30Ta,
dbochopa, yriaepoga U KpEeMHUA) M UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPO/ICOACpKAIINX KHCJIOT, BOJIOPOJTHBIX

coenuHenuil). I [pumeHeHEeBaKHEHITMXHEMETAIIJIOB M MXCOESUHEHU

2.3

2.4

Meramnsl. [lonoxkenne wmeraimioB B Ilepuonnueckod cuUCTEME XUMHUYECKHX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YeK
aToMoB MeTaiioB. Obue ¢usznyeckue cBoiicTBa mMetamioB. CIIJIaBbIMETALIOB.

DIEKTPOXUMHUYECKUNPATHATPSKEHUMETAIIIOB
XUMUYEeCKHEe CBOICTBAa BaXXHEMIIMX MeETAIIOB (HATPUHM, Kaiauil, KalbIHi,
MarHui, ajJlfOMUHHUMA, IIMHK, XpOM, >KeJie30, Mellb) W UX coeauHeHwuil. OOmue

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas CBS3b HCOPTaHNUYCCKUX BEHICCTB, NPHUHAMICKAIUX K PA3IMYHBIM

Kj1accaM

3.1

XUMUS U )KU3Hb

Ponp xumum B oOecrie4eHHH HKOJIOTUYECKOW, IHEPreTHUYECKON U THINEBOMH
0€30MacHOCTH, pa3BUTHHA MEIUIUHBI. [TonsiTue 0

HAaYYHBIXMCTOJAXITIO3HAHUABCIICCTB U XI/IMI/I‘IGCKI/IXpeaKHI/Iﬁ

3.2

[IpencraBnenus o6 OOIIMX HAyYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO IMOJyYSHHS

BOXHEHIIMX BelIeCTB. YeIOBEK B MHUpE BEIIECTB M MaTEPUATIOB: BaKHEHIINE




CTPOUTCIIBHBIC MaTCpHaibl, KOHCTPYKIMOHHBLIC MATCpUalibl, KpaCKH, CTCKIIO,
KCpaMuKa, MaTtcpuajibl I SJICKTPOHUKH, HAHOMATCPpHUAJIbl, OPraHUYCCKHE U

MUHEpaJbHbIE y100peHus

3.3

XumMus H 3A0POBLEC UYCJIOBCKA: IIpaBWJia HMCIOJB30BAHUA JICKAPCTBCHHBIX
IIpenaparos, IIpaBuia 0€30IaCHOr0 HCIIOJb30BaHUS IIpenapaToB OBITOBOM XMMUHU

B HOBCGI[HCBHOﬁ KHN3HU




