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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM 00pa30BaTENbHONW MPOTPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepany, peanu3yOIUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTteruy 00yudeHus, BOCIUTAHUS U Pa3BUTHUSL O0YYAIOIIMXCA CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPEOOBAaHUM K YPOBHIO NOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C Yy4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUSI B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAalpaBlicHa Ha pEIICHHE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMUA CPEJHErO OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumush» (10—11 kmaccsl, 6a30BbIi ypOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOJUMYyH0 MM [ BbIpadOTKM MHMPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYeHUI0 ydyeOHOro Marepuaja Hu 00yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chOpMHPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00I11ero 0Opa30BaHUs MEePBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YUYEHHBIM Ha YpPOBHE OCHOBHOTO o0OImiero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOIMYECKUX MO3UIINH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, a TAKXKE O XMMHUYECKUX PEAKLIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOM W MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(OpPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOYYaAIOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYMI MEXKIy HOBBIMH (paKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B n1nmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLMAIU3ALMHU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iIMyYHBIX BHJIOB JESATENIBHOCTU: pEUIeHHs] NpoOsieM, IOWUCKa, aHalu3a M
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHusI, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernoJaBaHUM XUMUM B OoJbllleld CTeHNeHH OTAAETCA  MpeANOYTeHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOI'O INOJIyYEHMs 3HAHUM W NMPUMEHEHUS MX B PEANbHOU KU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIBbHOE 3HAYEHUE [UIS Pa3IU4HbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTENIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XUMHUH, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
UCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHUe, 0OOyTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEACTaBUTENb AJIKWHOB: COCTaB, CTpOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHUE. T01yoa:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKHM YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO M3 HCXOIHBIX BEIIECTB WX MPOITYKTOB PEAKIIHH).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHe MEeTaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKMEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCUUKAIMS ~ yrAeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3blI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

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

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenakoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUS

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKClIepUMEHTANIbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HaOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MNPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cCuCTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHsS MAacChl BEUIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle Ilarense.

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

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuoanueckas cucreMa XxuMuueckux snemeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUMU.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI DS HAMIPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BEIIECTB WU MX IMPEBPAILCHUI:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIIA OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIILIIEHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKa: MpaBWJia HMCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKor XxuMuM B 11 Kilacce oCyIlecTBIsSETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(pUKAIMUI, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHaJiOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIEHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOyYarolUMXcsi PYKOBOJCTBOBATbCS B CBOEHU
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3ybTaThl OCBOCHUS MpeaMeTa «XHUMHUS» JOCTHUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOLIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aly NPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEAYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
peLIeHus] BOIIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpPE Kak O €IMHCTBE MPHUPOIBLI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJbTYpPbI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIIOYCHUS HA
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAaHMW 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJZa B Pa3IM4HbIX cepax NpodhecCHOHATBHON

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIC MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOI0IeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE

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

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI M1 (DOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UPOBAaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SBJICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO0 CHMBOJMKY JIf
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(pOPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBaTh MPHUHAJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATWUJICH, MPOIWICH, alleTHUIICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBITOJHEHHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  MpaBUja  JKOJOTHUYECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [1/IK, mosicHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUI;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAST JIUCCOLMALMNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHUI HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasi U3BECTh, MUTHEBAs COMA, MUPUT U JIPyTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJIEKYJIApHAas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUN (TPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3yieMeHTOoB 14 mnepuonoB Ilepuoauueckoil cUCTEMBbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
110 nepuoaaM u rpynnam llepuoanueckon cucrembl XuMHUUECKUX d1eMeHTOB [l. 1.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNH, YYaCTHIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUIl MPOBOAUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLHUIA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajlaHca
ATUX PEaKIHi;

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

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMUYECKHE TMPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATh W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIIATh PE3YJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpPaHEHHUsSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST OOYYaIONIMXCS ¢ OIPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepas1e10s 1 KounyecTBoYacoB JJIeKTPOHHbIE
n/m TeMNporpamMmbl Bcero Koutpoabublepaborsl  I[IpakTnueckuepadoTsl (npponric)
o0pa3oBaTe/ibHbIepeCypChl
Paznen 1.TeopeTnueckne 0CHOBBI OPraHM4YeCKOM XMMUM
IIpenmer opraHn4YeCcKO XUMUH.
11 Teopust cTpoeHUST OpraHUYECKUX 3
coenuHenuit A. M. bytneposa
Hroronopaznery 3
Paznea 2.YriaeBoaopoanbl
51 IIpenenbHbICYTIEBOAOPOIBI — 5
aJIKaHbI
99 HenpenenbHbie yrneBogopoabl: 6 1
AJKEHBI, alIKa/INEHBI, ATKUHBI
2.3 ApomMaTHYeCKUEYTIEBOIOPOIbI 2
54 [IpupoaHbIe HCTOYHUKH 3 1
YTJIEBOJOPOJOB M UX TIepepadoTKa
Hroronopasaery 13
Pasnen 3.Kuciaopoacoaep:xanueopranudeckuecoeIMHeHUs
3.1 Cnuptsl. Denon 3
3.9 Anpneruasl. Kap6oHOBBIE 7 1
KUCIIOTHI. CIIOXKHBIE d(PHUPBI
3.3 VYriaeBoasl 3 2




Hroronopaznery 13

Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3

Hroromopazaeny 3

Paspnen S5.BbicokoMoJIeKy I pHbIeCOeIMHEH U

51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2

Hroronopaznemny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34




11 KJIACC

KounyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (udpoBbie)
1 BbI
n/n TEMIIPOTrPpaMMBbI Bcero KonTpoabubiepadorsl IIpakTnyeckunepadoTbl
o0pa3oBaTe/bHbIEpPeCypPChl
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUM
CrtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuonnyeckas cucrema 3
XAMUYECKUX dieMeHToB /1. U.
Menneneesa
12 CrtpoeHueBeniecTna. 4
' MHOroo0pa3s1eBenEecTB
1.3 XHUMHYECKUEPCAKITUH 6 1 1
Hroronopaznery 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 Mertasmibl
2.2 Hewmeramib 1
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYEeCKUX BELIECTB
Hroronopazneny 17
Paznen 3.Xumus u )KU3Hb
3.1 XWUMUS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 9 3
I[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBouacos
Haranzy JJ1eKTPOHHBbIENU(PPOBHICOOPA30OB
n  Temaypoka Bce KoHTpoibHBbI IIpakTHyecku
YeHUus areJibHbIepecypchl

/ ero  epaboThI epaboThI
n

[Ipeamer oprann4ecKor XuMuu, eé

BO3HHUKHOBEHHUE, Pa3BUTHE U 1

3HaYEHUE

Teopus cTpoeHUs] OpraHUYECKUX

coenunennii A. M. bytnepoga, eé 1

OCHOBHBIE 10JIOKEHHUS

[IpencraBienue o K1accuPpuKaun

OpPraHMYECKUX BEILECTB.

Howmenknarypa (cuctemarudeckas) u 1

TPUBHAJIbHBIC HA3BaHUS

OpPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTUYECKHUU Pl

Meran u 3TaH — npocTenIre 1

MIPEICTaBUTENH aJTKaHOB

AJTIKEHBI: COCTaB U CTPOEHHUE, 1

CBOMCTBA

OTUiEH U IPONWIEH — NpOCTeine 1

MPEACTAaBUTENH AJIKEHOB

[IpakTnueckast padora Ne 1. 1 1




«Ilonmydenue 3TuIECHA U U3YUCHUE
€ro CBOICTB)»

10

11

Ankanuensl. byranuen-1,3 u
MeTtunoyTanuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTUYECKUM PSAI.
AnerniieH —
MPOCTEUILIUUTIPEACTABUTEIILAIIKUHOB

Beruucnenus mo YPaBHCHUIO
XHUMHYCSCKOHU pe€aKknuun

12

ApeHbl: 6EH30J1 U TOTYOII.
TOKCHYHOCTD apeHOB

13

14

15

16

I'eneTnueckas cBA3b
YIJIEBOIOPOOB, IPUHAUIEKAIIMNX K
pa3IMYHbBIM KJaccaM

[TpupoHBIE HCTOUHUKHU
YTJIIEBOIOPOAOB: IPUPOAHBIN ra3 U
MOMYTHBIE HE(PTAHBIE ra3bl, HEPTH U
MPOJYKTHI €€ mepepaboTKu

[TpupoHBIE HCTOUHUKHU
yTJIEBOOPOI0B: MPUPOAHBIN ra3 U
MOy THBIE HEPTSHBIE ra3bl, HEPTH U
MPOJYKTHI €€ mepepaboTKu

KonTtponsHast pabota no pasuerny
«YTIEeBOAOPOIBDY

17

Hpe)IeHLHLIe OIHOATOMHBIC CIIUPTHI:
METaHOJI U OTaHOJI.




Bonopoanasicsizb

18

19

MHoroaToMHEBIE CIIMPTHI:
OTUJICHIJIMKOJIb U I'TTMICPHUH

@DeHOoI: CTPOCHUE MOJICKYJIbI,

(bI/ISI/I‘ICCKI/Ie 1 XUMHWYECKHEC
CBOfICTBa, IIPUMEHCHUEC

20

Anpaerunsl: GopManbaeTU U
areraabIerua. AeToH

21

22

23

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs
U YKCyCHast

[TpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOMU
KHCIIOTBD»

CTeapI/IHOBaH H OJICMHOBAs KHCJIOTHI,

KaK MPEACTaBUTECIIN BBICIIINX
Kap6OHOBBIX KHUCJIOT

24

MpEI1a KaK COTH BBICTITHX
KapOOHOBBIX KHCJIOT, X MOIOIIEe
JICHCTBUE

25

CrnosxHble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT.
[MuaponuscnokHbIX3GupoB

26

27

Kupsl: ruaponus, mpuMeHEHHe,
Ouo0ruYecKas pojb )KUPOB
VYTraeBojsl: COCTaB, KilaccuuKanus.

Baxwuelimue npencraBuTenu:
TIII0K03a, PpyKTO3a, caxapos3a




28

Kpaxman u nemnronosa kak
IIPUPOJHBIE ITOJIUMEPBI

29

KonTponbHas paboTa mo pazueny
«Kucnopoaconepxaiue
OpTraHUYECKUE COCTUHEHHSD/
Bcepoccuiickas npoBepodHas
paborta

30

OOm1ast xapaKTepUCTHKA
a30TCOJICPIKAIINX OPTAaHUIECKIX
coenuHeHui / Beepoccuiickas
poBepouHas padboTa

31

32

33

AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHMYECKUEe COCTUHEHUS, UX

OMOJIOrMYECKOE 3HAUYECHHE. IlenTuapl.

ECJ'II(I/IKaKHpI/IpO,Z[HBIGBBICOKOMOJ'IGKY
JIAPpHBICCOCAUHCHU A

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX CO€OUHEHMI

34

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne

n/
It

Temaypoxka

XHUMHYECKUH HIIEMEHT.
ATOM. DJIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XHMHYECKHUX dJIeMEHTOB /I,
H. MenaeneeBa, UX CBA3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnam U rnepuojam.
3HaueHue NepuoInYecKoro
3aKOHA U CUCTEMBbI
XUMHYECKHUX IJIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUH HAYKU

KoanuecTBoyacoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoThI

Haranzyu
eHUA

JIeKTPOHHBbIeNU(PPOBHICOOpPA3OBaATE
JIbHbIepecypchl

CtpoeHue BelecTna.
XnMuyeckas CBA3b, €€
BUJIBI; MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOM




cBs13u. BogopoaHascsszpb

BanentHocTs.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
Benectsa MoJIeKy IS pHOTO
Y HEMOJIEKYJISPHOTO
CTpOCHHS

[TonsTHE O IMCTIEPCHBIX
cucteMmax. MIcTuHHEIE 1
KOJUJTOUJHBIE PACTBOPBI.
MaccoBas 101 BEIllecTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HeOpFaHI/I‘IGCKI/IX
coenuHeHM. ['eHeTHUCCKAs
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

Knaccudukanms
XUMHYECKHUX PEAKIUH B
HEOPraHUYEeCKOU U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAaHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKITUAX

CKkopocTb peakiyi.




OO6paruMsble peakuuu.
XUMHUYECKOe paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHME pa3nIu4YHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIUN»

11

DIEeKTPOIMTHYECKAS
mucconmanud. Ilogarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeakmunnonnorooomMena.
[Muaponu3opraHnyecKux u
HEOPraHUYECKUXBEIIIECCTB

12

OKHCIUTEIBHO-
BOCCTaHOBUTEJILHBIE
peakmuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

13

KonTponbHas padota no
pazaeny «Teopetnueckue
OCHOBBI XUMUHN»

14

MerTamisl, UX TTOJIOKEHHE B
IIepnonnueckoii cucreme
XHMHYECKUX dJIeMEHTORB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKkuecBonCTB
aMeTasIoB




15

CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH P
HaIpsHKEHUH METalIOB

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHUIIIUX METAJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, aJJlOMUHAN) U UX
COETUHEHUN

17

XUMHUYECKUE CBOUCTBA
XpoMa, MeIN U UX
COCTUHEHUN

18

19

20

21

XHUMHUYECKHUE CBOUCTBA
IIUHKA, JKeJie3a U UX
COE€IUHEHUN

[IpakTuueckas padorta No 2.
"Pemienne
SKCIEPUMEHTAIIbHBIX 33724
o Teme «Metamibi»"

Hemerainnsl, uX noyioxeHue
B [Iepuoandeckoii cucreme
XUMHYECKHX 3JIEMEHTOB /]
. MenneneeBa u
0COOEHHOCTH CTPOEHHUS
aTOMOB

Du3nYECKUE CBOKCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha IIpUMepe
KHCII0po/ia, cepsl, hocdopa
U yTIepo/a)




22

XUMHUYECKHE CBOUCTBA
raJIOTE€HOB, CEPhI U UX
COETUHEHUN

23

XUMHUYECKUE CBOUCTBA
a3ora, gocdopa u ux
COCITMHEHUN

24

25

26

27

28

29

XUMHYECKHAE CBOMCTBA
yIJIepo/ia, KpeMHHS U X
COCTMHEHUN

[IpuMeHeHne BaKHEHIIIMX
HEMETAJLIOB U UX
COCTUHEHUN

O06006111eH1E U
cHCTEMAaTU3alMs 3HaHUH I10
teme «Hemeramiey.
Breruucnenus mo
ypaBHEHUSAM XUMHUECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI
[TpakTuueckas paborta Ne 3.
«Pemenue
IKCTIIEPUMEHTAIIbHBIX 33724
o teme "HemeTtaiuisr'"»

KonTponbHas pabota mo
TeMaM «MeTayuby U
«HemeTtamien)

Heopranuueckue n

OpraHn4C€CKUC KUCJIOTHI.
HeOpraHI/I‘{CCKI/IC n




OpraHn4€CKUC OCHOBAHHUA

30

AmdoTtepHbIe
HEOPraHUYeCKHUe U
OPraHHYeCKHUE COCITUHEHUS.
I'eneTnueckas CBA3b
HEOPraHUYECKUX U
OpraHU4YeCKHUX BEIIECTB

31

Pomp xumun B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBON OC30ITaCHOCTH,
Pa3BUTHH METULIMHBI

32

[Ipeacrasnenus: 06 0OmUX
HAayYHBIX IIPpUHOUIIAX
MMPOMBIINIJICHHOT'O
MOJTyYEHHUs BaXKHEHIIINX
BEIIECTB

33

34

YenoBek B MUpe BEUIECTB U
MaTepHajoB

Xumus u
3/10pOBbEYENIOBEKA

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koanposepsiemorope3yjibTaTa

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro
001ero ooOpazoBaHus

TeopeTnueckneoCHOBBIOPIraHUUECKONXUMUN

CdopMUpOBaHHOCTH MPEACTABICHUA O XUMHUYECKOU
COCTABJISIOLIEH €CTECTBEHHOHAY4YHOM KApTUHBI MUPA,
poJIi XMMHMHM B T[IO3HAHUM SIBJICHUWA MPUPOIBI, B
(GbOpMUPOBAHUN MBIIICHUS U KYJIbTYpPbl JIUYHOCTH, €€
(YHKIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOJUMOW MJis
pellieHuss MPaKTUYECKUX 3aJad M  3KOJOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO H
MIPUPOJHON cpene

Bnanenue cucremMoll XMMHUYECKMX 3HAHHUM, KOTOpast
BKJIIOUAET: OCHOBOIIOJIAraloIIue MOHATUSL (MOJIeKyJa,
BAJICHTHOCTb,  JJIEKTPOOTPULIATEIIBHOCTh,  CTEIEHb
OKHUCIJICHHS, XHMHUYECKas CBsI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00BEM, YIJIEpOJIHBIA  CKEJeT,
byHKIIMOHANbHAS  Tpynma, pagukal, HU30Mepus,
H30MEpBHI, TOMOJIOTUYECKUM  psl, TOMOJIOTH,
YIJIEBOJOPOABI,  KHCIOPOA- M a30TCOJEp Kallue
COEIMHEHUS, OHOJOTUYEeCKH AaKTHUBHBIE BeIIeCTBa
(yrneBoabl, JKUpBI, O€JKH), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEZIMHEHUS); TEOPUU U 3aKOHBI (TEOPUs XMMUYECKOTO
cTpoeHus opranmueckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI SA3BIK  XUMHH,
(aKkTOIOTUUECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe,
MOJIy4E€HUN U 6e30macHOM MCII0JIb30BaHUNU
BAKHEUIIMX  HEOPraHMYECKUX U  OPraHUYeCKHX
BEUIECTB B OBITY M TPAKTUYECKOW JeSTEIbHOCTH

YCJIO0BEKa

1.3

CdopmMupoBaHHOCTh YMEHHMH BBISBIATH XapaKTepHBIE
MIPU3HAKU TNOHATHH, YCTAHABIMBATh MX B3aUMOCBS3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIHEC TIOHATHU S npu




ONMCAHUU COCTaBa, CTPOEHUS M IPEBpaLICHUN

OPraHUYECKUX COCIUHEHUIN

1.4

1.5

c(hOpMUPOBAHHOCTH YMEHUI HCIIOJIb30BaTh
XUMHYECKYIO CHUMBOJIMKY JUISL COCTABJICHUS
MOJICKYJSIPHBIX U CTPYKTYPHBIX  (pa3BEpHYTOi,
COKpamEéHHoN) (opMyn OpPraHUYECKUX BEIIECTB H
YPAaBHECHUN XHMHUYECKUX PEAKIUH, H3roTaBIUBATh
MOJEIM MOJIEKYJ OPraHMYeCKUX BELIECTB IS
WJUTFOCTPALIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHHA

CdopmMupoBaHHOCTD YMEHHH yCTaHaBJIMBATh
MIPUHA]JICKHOCTh M3yUYECHHBIX OPTAaHHMYECKUX BEIICCTB
M0 UX COCTAaBY M CTPOCHUIO K ONPENEIEHHOMY KIIAcCy
(rpymme) coenuHeHUN (YrieBOAOPOABI, KUCIOPOI H
a30TCO/ICPIKAIINE COCTUHCHHUS, BRICOKOMOJICKYJISIPHBIC
COCITUHEHMUS ), JaBaTh UM HA3BaHUS 1o

cucrematrueckoit Homenkinarype (IUPAC)

1.5

ChopMUPOBAaHHOCTE  YMEHHSI  ONPEICISTH  BHIBI
XMMHYECKOW CBS3W B OPraHUYECKUX COCIUHEHUAX

(omMHapHBIE U KpaTHBIE)

1.6

CdopMUpOBaHHOCTh YMEHUS MPUMEHSTh: MOJOKECHUS
TEOPUM CTPOEHUsI OpraHuyeckux BemecTs A.M.
ByTtnepoBa myis 0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAHCHUS MACChI BCHICCTB

2.1

YrneBoopoibl. Kucnoponcoaep:xamne u
a30TCcoJEpIKalINe OpraHUYECKUE COE/IMHEHMUS.

BLICOKOMOJ'ICKy.]'IHpHLICCOG,I[I/IHCHI/IH

CdopmupoBaHHOCTH YMEHUM NPUBOIUTH
TPUBUAJIbHBIE HA3BaHUS OTIEJIbHBIX OPraHUYECKUX
BEIIECTB (3THNEH, MIPOIUJIEH, aleTUJIEH,
STUJICHIJIMKONb, TIHLEPHH, (eHod, (opMalbIerus,
aleTaibleru], MypaBbUHas  KHUCJIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KUCIIOTA, CTE€apUHOBAsl KUCIIOTA,

TJTI0K03a, PpyKTO3a, Kpaxmal, MeJITi0103a, TIUIIH)

2.2

CdopmMupoBaHHOCTD YMEHUH XapakTepu3oBaTh
COCTaB, CTpOEHHE, (U3NYeCKHe U XUMHUYECKHE

CBOMCTBA THUITMYHBIX HpCIICTaBI/ITeJIeﬁ PAa3JINIHBIX




KJIACCOB OpPraHMYECKUX BeHIeCTB (MeTaH, JTaH,
STWJICH,  MNPONWJIEH,  aleTWwieH, OyraaueH-1,3,
MeTuaOyTagueH-1,3, O€H30J, METaHOJ, OSTaHOJI,
STHJICHIJIMKONb, TJIAIEPUH, (EHOM, aleTalbIer ]I,
MypaBbHHAsI U YKCYCHasi KMCJIOTBI, TJIF0OK03a, Kpaxmall,

LIEJUTI0J103a, aMUHOYKCYCHAs KUCJIO0TA)

2.3

CdopmupoBanHOCTh YMEHUS WJUIFOCTPUPOBATh
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTESAMU PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEILECTB ypaBHEHUAMU COOTBETCTBYHOLIUX

XUMHUYCCKUX peaKHI/If/'I C HUCIIOJIB30BaHHEM

CTPYKTYPHBIX (hOpMYIT

2.4

3.1

3.2

CdopMUpOBaHHOCTE  YMEHUS XapaKTepr30BaTh
UCTOYHUKH  YIJICBOJAOPOJAHOTO  ChIpbS  (HE]TBH,
MPUPOJHBIN Ta3, yroip), CIOCOOBI UX NepepaboTKu U

MPaKTUYECKOE MTPUMEHEHHE MTPOIYKTOB MepepadoTKu
XUMHS U KU3Hb. PacuéThl

CdopMUpOBaHHOCTh YMEHUW BIIAJIETh CHCTEMOM
3HaHU 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHUS,
HCIIOJIb3YEMBIX B XMMHHU IPU HM3YYEHUU BELIECTB U
XUMHUYECKUX SIBICHUI (HaOMIoJeHne, W3MepeHue,
AKCIIEPUMEHT, MOJICIUPOBAHUE), HCII0JIb30BaTh
CHCTEMHBIE XHMHUYECKHE 3HAHUSA JUISl TPUHATHS
pELIEHU B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX,

CBA3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUEM

ChopMupoBaHHOCTH yMEHUH CcOOIIOAATH IpaBHIIA
MOJIb30BaHUs XMMUYECKON TOCYJIOW U J1ab0opaTOpHbIM
o0opyaoBaHHMEM, a TakkKe IMpaBuia oOpalleHus c
BCIIECTBAMH B COOTBETCTBUM C MHHCTPYKHOUAMU I10

BBITIOJTHCHHTIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTb ~ YMEHUW  TJIAHUPOBATH |
BBITIOJTHATh XUMUYECKHUI SKCIIEPUMEHT (TIPEeBpAIICHUS
OpTraHWYECKHUX BEIIECTB MPHU HArpEeBaHUU, MOJTyUEHUE
STUJICHA W W3Y4YEHHE €ro CBOWCTB, KauyeCTBECHHBIC
peakluMy  OpraHUYeCKUX BEIIECTB, JAeHaTypauus
OENKOB MPHU HarpEeBaHUU, [IBETHHIE PEAKIINH OCITKOB) B
COOTBETCTBUHU C TPABWJIAMH TEXHHKHA O€30MacCHOCTH

npu oOpalieHuu C BeHeCTBaMU W JaOOpaTOPHBIM




3.4

3.5

000py10BaHUEM; IIPEJICTaBIIST pe3yIbTaTh
XMMHUYECKOTO 3KCIepuMeHTa B  (opMme 3amucu
ypaBHEHUU COOTBETCTBYIOIINX peakumii u

(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB

CdopMUPOBaHHOCTh YMEHUH MPOBOJUTH BBIYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsIM (Maccel, 00BEMa,
KOJIMYECTBA WCXOJHOTO BEIIEeCTBA WJIM MPOIYKTa
peaKIuu MO M3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 HCXOJHBIX BEIIECTB MM IPOIYKTOB
PEaKIIHM)

CdopMHpOBaHHOCTH YMEHHH KPUTHYECKH
AHATM3UPOBATH XUMHYCCKYIO MH(OPMALIHIO,
MOJIy9aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHbopMaiuu, cetb THTepHET U Ipyrue)

3.6

11 KJIACC

KoanposepsiemoropesysibtaTta

CdopMUpOBaHHOCTh YMEHHI COOJIOIATh IpaBUiIa
HKOJIOTMUYECKHU 11eJIeCO00Pa3HOro MOBEICHUSI B OBITY U
TPYIOBOU NEATEIBHOCTH B LEISIX COXPAHEHUSI CBOETO
3I0pOBbSl M OKPYXKAlOLIEd IPUPOJHOM  Cpenbl,
OCO3HaBaTh OMNACHOCTb BO3JEUCTBUS Ha JKUBBIC
OpraHU3MBbl ONPEICIEHHBIX OPraHUYECKUX BEUIECTB,
noHnMmas cMelcn  mnokasarens IIJIK  (mpeaenbHO
JOTTYCTUMOW KOHLIEHTpPALIMK), MOACHATh Ha MpUMepax
CrocoObl YMEHBUIEHMS] W NPEJOTBpAIICHHUS UX

BpPEAHOT'O BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrpaMMBbI CPEAHEro
0011ero oopa3oBaHus

1 TeopeTHuecKueOCHOBLIXUMHUH
Brnanenve cucreMol XUMUYECKHMX 3HAHHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XUMHYECKHA
11 DIIEMEHT, aTOM, DJIEKTPOHHAas 000JI0YKa aToma, S-, p-, d-

SJICKTPOHHBIC 0p6I/ITaJ'II/I aTOMOB, HWOH, MOIJICKYJIA,
BaJICHTHOCTD, QJICKTPOOTPULATCIIBHOCTD, CTCIICHb

OKHCJICHHU, XUMHNYECKaA CBA3b, MOJIb, MOJIAAPHAsA Macca,




MOJISIPHBI 00BEM, KpUCTAJUTMUECKas PElIETKa, TUIIBI
XUMHUYECKUX peaxiuii (oxuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE, 9K30- U  JHAOTEPMHYECKUE,
peakluy HMOHHOrO OOMEHa), PacTBOpP, 3JIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, BJIEKTPOJIUTUYECKAs JUCCOLMALMS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOU
peakluy, XMMUYECKOe PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopus IEKTPOIUTUYECKON JMCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MeHnneneeBa, 3aKkoH
COXpaHEHUsI Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM  A3BIK  XUMHH, (PaKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, IIOJIyYEHUU U
0e30macHOM UCIOJIb30BAHUU BaXHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOU

JCATCIIbHOCTHU YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHHI BBISBISATH XapaKTepHBIE
NpU3HAKA W B3aUMOCBS3b HW3YYECHHBIX IOHATHIA,
NPUMEHATh  COOTBETCTBYIOUIME  TOHATHS  MpHU
OMHUCAaHUU CTPOCHHUSI M CBOMCTB HEOPTraHUYECKHX
BEIIECTB U WX NPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUN c MOHITHSIMH u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEAMETOB

1.3

Brianenre OCHOBHBIMU METOJIJaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XWMHUYECKHX SIBJICHUU (HaOI0/IeHue,

HU3MCPCHUC, SKCTICPUMCHT, MO)ICJ'II/IPOBaHI/Ie)

1.4

1.5

CdopMHrpoBaHHOCTH YMEHHI ONPEACIISAThH
BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3IMYHOTO COCTaBa, BU/I
XUMUYECKON CBSI3U (koBaneHTHAs, WOHHAs,
MeTaJIJTN4ecKasi, BOJOPOAHAs) B COCIWHEHUSX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOrO BELIECTBA
(aToMHast, MOJIEKYJISIpHAs, HOHHASI, METaJUTHYECKas )

CdopMUpOBaHHOCTh yYMEHUN OMPEACNATh XapakTep
cpempl B BOJHBIX  pacTBOpax HEOPTaHWYECKHUX

COoeTUHEHNN

1.6

CdopmupoBaHHOCTh ~ yMEHHUS  KJacCHU(PHUIMPOBATH

XUMHUYCCKUE PCAKIUKW TII0 Pa3jIMYHbIM IIpHU3HAKaM




1.7

(YUCITy U COCTaBY pEarupyrolux BEIIECTB, TEIIOBOMY
s dekTy peaknuu, U3MEHEHHUIO CTETICHEH OKHCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEAaKIMH,  y4YacTHIO

KaTaju3aTopa)

CdopMUpOBaHHOCTh YMEHHI COCTaBISTH YpaBHEHHS
peaklMil pa3IMYHbIX TUIIOB, MOJHBIE U COKpAIIEHHbIE
YpaBHEHUS pEaKIWii HOHHOTO OOMEHa, YYUTHIBAS

YCIJIOBUS, IIPA KOTOPBIX 3TU PEAKLUU UAYT JO KOHLA

1.8

ChopMupoBaHHOCTH YMEHHMU MPOBOJIUTH PEAKIIHH,
MOATBEP)KIAIOIIUE KAYECTBEHHBIM COCTAB pPa3IU4HbIX
HEOPraHWYECKUX BELIECTB, PACIO3HABATH OIIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIME B BOAHBIX PAaCTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH pPACKPBIBATh CYIIHOCTH
OKHCIIUTEILHO-BOCCTAHOBUTEIBLHBIX peakiuii
MOCPEJICTBOM COCTAaBJICHUS dJEKTPOHHOro OajaHca
ATUX peaKIui

CdopmMupoBaHHOCTH YMEHHI OOBSACHATH 3aBUCUMOCTD
CKOPOCTH XHWMHYECKOW pEakuud OT Pa3InyHbIX

¢dakTopoB

1.11

CdopMUpoOBaHHOCTh YMEHUH OOBACHATH XapakTep
CMEIIEHNs XMMHUYECKOTO paBHOBECUS B 3aBUCHMOCTH

oT BHemrHero Bo3aeiicTBus (mpunnui Jle [llaremnse)

061.[[8.5{ U HCOPraHUYCCKaAAXUMUSA

2.1

CdopMUpOBaHHOCTb YMEHUH PaCKpBIBATH CMBICI
Ilepuonuueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro CHUCTEMAaTU3UPYIOILYIO,

O00BSCHUTENBHYIO U IPOTHOCTUUYECKYIO (YHKIIUU

2.2

CdopmMupoBaHHOCTD YMEHUH XapakTepu30oBaTh
AIEKTPOHHOE CTpOECHUE aTOMOB XUMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoguyeckoil cuctemsl
XHMHYECKHUX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3Yss  MOHATHS  «S-, P-, d-35IeKTpoHHBIE
opOuTamm», «IHEPTeTHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUUYECKUX
AJIEMEHTOB U UX COCAMHEHUH M0 IEPUOJAM U TPyIIam
[leproauyueckoil CUCTEMBl XUMHYECKHX DJIEMEHTOB

J.. MenneneeBa




2.3

ChopMupoBaHHOCT, ~ YMEHHMH  XapaKTepU30BaTh
(onuceIBaTh) o0mue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HOJATBEPXK/IaTh CYLIECTBOBAaHME TI'C€HETUYECKOH CBA3U
MEXJly HEOPraHWYECKMMHU BELIECTBAMHM C I1OMOILBIO

YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLUN

2.4

CdopmMupoBaHHOCTH yMEHUH yCTaHaBJIMBATh
MPUHAJICKHOCTh HEOPTaHWYECKUX BEHIECTB MO WX
coCTaBy K OINpenenéHHOMYy  Kiaccy  (rpymre)
COCJMHEHUHN (MPOCThIE BEIIECTBA — METALIBI U
HEMETAJUIbl,  OKCHJbI, = OCHOBAaHHS,  KHCJOTHI,

amM(pOTepHBIC THAPOKCHUJIBI, COJIN)

2.5

2.6

2.7

CdopmupoBanHOCTH YMEHUH HCII0JIb30BATh
XMUMUYECKYI0 CHUMBOJMKY Ul COCTaBiIeHHUsA (opmyi
BEIIECTB M YPAaBHEHUH XUMHUYECKUX  PpEaKIHi,
cucrematnueckyro  Homenkiatypy (IUPAC) wu
TPUBUAJIbHBIE HAa3BaHUS OTAEIbHBIX HEOPraHMYECKUX
BellecTB (yrapHblii Tra3, YIJICKHCIBIA ra3, aMMHaK,
rauéHas U3BeCTh, HerauéHas U3BecTh, MMThEBast CO/a,

MUPUT U ApYyTHUE)

ChopMupoBaHHOCT, ~ YMEHMH  XapaKTepHU30BaTh
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBA
HEOPraHMYECKHUX  BELIECTB  Pa3JIMYHBIX  KJIACCOB,
MOJATBEPXKJIaTh CYIIECTBOBAHUE TI'€HETUYECKOM CBS3H
MEXJly HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO

YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIUN

ChopMHpOBAaHHOCT, ~ YMEHHH  IUIAHUPOBATH |
BBITTOJIHATh XUMHUYECKUH DKCIEPUMEHT (pasiioKeHHe
NEepOKCHIa BOJOpPOJA B MPHCYTCTBUM KaTalu3aTopa,
OIPEEIIEHUE CPEbl PACTBOPOB BEIIECTB C ITOMOILBIO
YHHBEPCAITFHOTO HMHIUKATOPA, BIMSHUE Pa3JIMIHBIX
(GakTOpoB Ha CKOPOCTh XHMHUYECKOW peaKiluH,
peaKkIMy MOHHOTO 0OOMEHa, KaUeCTBEHHBIE PEaKIMK Ha
cyibdar-, kapOOHAT- M XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHSI, pEIIeHHE SKCIEPUMEHTAIbHBIX 3aJad o
TeMaM «Metamib» u «HemeTanabs») B COOTBETCTBUU
C IpaBUJIAMU TEXHUKH 0€30MacHOCTH MpHU 0OpaleHUn

C BeIIeCTBAaMH M JIabOpaTOpHBIM 000pYIOBAHUEM;




2.8

MPEACTABISTH pe3yabTaThl XUMHYECKOTO
JKCIepUMeHTa B  (GopMe  3aluCH  ypaBHEHHU
COOTBETCTBYIOIIUX  peakiuuii u  ¢GopMyJIupoBaTh

BBIBOJIbI HA OCHOBEC 3TUX PE3YyJIbTATOB

CdopMupoBaHHOCTh YMEHHI CcOONMIOIATh IMpaBUiIa
MOJIb30BAHUS XMMHYECKON MOCYAO0H U J1a00paTOPHBIM
o0opyJIOBaHHMEM, a TaKkKe IMpaBHia OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU TIO

BBITIOJTHCHHU IO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKkTepu30BaTh
XUMHUYECKHE  TPOIECChl, JieXKallhue B  OCHOBE
MPOMBIIIUICHHOTO ~ TIOJIYYEHHUS  CEPHOM  KHUCIOTHI,
aMMHaKa, a TaKKe c(hOpMUPOBAHHOCTH
npelcTaBieHuid 00 OOIUX Hay4HBIX MPUHIMIAX U
HKOJIOTHYECKUX npobiieMax XHUMHYECKOTO

MIPOU3BOJICTBA

Xumusi U )Ku3Hb. Pacuérol

CdopMUpPOBAaHHOCTD MPEICTABICHHA O XUMHUYECKOU
COCTABJISIFOLLEH €CTECTBEHHOHAYYHOM KApTUHBI MHpA,
poJii XMMHMHM B TIO3HAHWM SIBIIGHUW TMPUPOIBI, B
(GbOpMUPOBAHUN MBIIIIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOM ISt
pelieHusl MPaKTHYECKUX 3aJa4 M IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOU Ccperie

CdopmMupoBaHHOCTH yYMEHUM KPUTUYECKH
aHaJIM3UPOBATH XUMHUYECKYIO uHpopmaruio,
MOJIy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeacTBa

MaccoBOM KOMMYHHUKAIMH, CE€Th VIHTepHET U Apyrue)

3.3

3.4

ChopMHpPOBaHHOCT, yMEHUW COOJIOMATh TpaBHIIa
HKOJIOTMUYECKH 11eNIeCO00Pa3HOr0 TOBEICHUS B OBITY H
TPYIOBOU JIEATSIBHOCTH B IESIX COXPAHEHHS CBOETO
3JI0POBBS U OKPYKAIOIIEH TPUPOTHON CpeIbl

Oco3HaBaTh OIACHOCTh BO3JCHCTBUS Ha JKHUBBIC

OpTraHHU3MBbI OHpeHeHéHHBIX BEIICCTB, IOHHUMas1 CMBICII

nokazarenst [IJIK, mosicHsaTh Ha mpumepax crocoOsbl




YMCHbBIICHUA W TPCAOTBPAIICHHUA HUX BpPCIAHOIO

BO3JECHCTBUS Ha OPTAaHU3M UYEJIOBEKA

3.5

ChopMupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCICHUS
C HCHOJb30BAaHUEM IIOHATUS  «MaccoBas  J10JId
BEIIeCTBA B PacTBOpe», 0ObEMHBIX OTHOLICHHI Tra3oB
IIpU XUMHUYECKUX PEaKUUAX, MacChl BEUIECTBA WJIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEUIECTBA,
Macce Wid OO0BbEMY OIHOTO M3 YYaCTBYIOIIUX B
peaKkiuu BEIIeCTB, TEeIIoBoro 3ddexra peakuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaccChl BELIECTB,

MNpEeBpaAlICHUA U COXPAaHCHHWA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMmbliidjieMeHTCOEPKAHUS

1

TeopeTnueckneoCHOBBIOPIraHUYECKONXUMUN

11

1.2

1.3

IIpenmer opraHmyeckol XUMHH: €€ BO3HUKHOBEHHME, PAa3BUTHE W 3HAYCHHE B
MIOJIyYEHUM HOBBIX BEIIECTB M MarepuaioB. Teopus CTpOEHUs OpPraHUYEeCKUX
coequuennit A.M. byTtiiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykTypHble (GOpMYIBI OpraHMYEeCKHX BeIIeCTB. [ OMoNorus, H30Mepusl.
XuMHUEcKasi CBA3b B OpPraHUYECKUX COCIMHEHUSIX — OJUHAPHBIE U KpaTHBIE
cBsi3u. [IpesncraBienue o K1acCUpUKAIMHIOPTaHNIECKUXBEIIECTB

Homenknarypa opraHu4eckux COEIMHEHUH (CHUCTeMaTuyeckas) U TpUBHUAJIbHBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITGJIef/'I KJIaCCOB OPraHUYCCKHX BCUICCTB

YrieBo1opoasl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. MeTaH u 3TaH — npocreiime
NPEJCTaBUTENIN AJKAaHOB: (PU3MUECKME W XHMHUYECKHE CBOICTBAa (peakimuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXOKIACHUC B TPHUPOAL, ITOJTYYCHUEC U ITIPUMCHCHUC

2.2

ANKeHBI: cocTaB U CTPOCHHUC, TOMOJIOTUYECKUI pAA. OTUIeH MMPpOMUJICH —
HpOCTGfIH.IPIC MMPEACTAaBUTCIIN AJIKCHOB: (I)I/BI/I‘-ICCKI/IG U XHUMHUYECKHE CBOMCTBA
(peaKHI/II/I THAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApaTalWM, OKHCICHHA H

HOHI/IMepI/I3aHI/II/I), MMOJIYUCHUEC U TPUMCHCHUC

2.3

Ankanuensl: OytanueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKHE CBOIiCTBa (peakuust HOJMMEPHU3aLHN).

HOHy‘leHI/IeCI/IHTeTI/I‘ICCKOFOKay"IYKa N PC3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKUM psia. AUETHSIeH —
OpOCTEHIIMK TpEeACTaBUTENh AJKMHOB: COCTaB, CTpOeHHe, (uznueckue u
XUMHYECKHE CBOMCTBA (peaklUy THIPUPOBAHUS, TAJIOT€HUPOBAHUS, THApPATALUH,

TOpeHUs), MOJIy4eHNEe U IPUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHHe, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(peakuuy rajJoreHUpOBaHUS U HUTPOBAHUS), OJyUYeHUE U IpUMeHeHue. Tomyour:
coCTaB, CTpoeHHe, (u3MYecKue M XHMHYECKHE CBOicTBa  (peakiuuu
raJJoreHUPOBAHUS W HUTPOBAHMA), MOJIYYEHHE U NpPHUMEHEHHe. TOKCHYHOCTh
apeHoB. ['‘eHernueckass CBsI3b MEXIY YIVIEBOAOPOJAAMH, IPUHAJUICKAIMIUMU K

Pa3InYHBIM KJ1acCaM

2.6

[TpuponHble UCTOYHUKH YTIeBOA0poaA0B. [IprpoaHblil ra3 u MomyTHbIe HEPTIHBIE




3.1

ra3sl. Hedte u e€ mpoucxoxaenue. CriocoObl nepepaboTKu HEPTU: TEeperoHkKa,
KPEKUHT (TEPMUYECKUN, KaTAIUTHYECKUH), muponu3. llpomykTsl mepepaboTku
He(TH, MX NPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHblilyronp u

MPOIYKThIEronepepadoTKu
KucnopoconepxanmeopranndecKuecoeJuHEHUS

[IpenenbHBIe OTHOATOMHBIE CIIUPTHI. METaHO M 3TaHOI: CTpOeHUE, PU3HUCCKUE
u XUMHUECKHE CBOMCTBA (peakiuu c AKTUBHBIMH MeTajJlaMH,
rajioreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEeHHE. BoIopojHbie CBSI3U MEXAY
MOJIEKYJIaMH CIUPTOB. JleliCTBME METaHOJa M 3TAaHOJIa HAa OPraHU3M YeJIOBEKa.
MHOT0aTOMHBIE CIIUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTpOeHUe, (PU3UIECKUEe U
XUMUYECKHE CBOMCTBAa  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMH  METaJUIAMU,
KadecTBEHHAS peaxkuus Ha MHOT'0aTOMHEBIE CITUPTHI).

I[eﬁCTBHCHaOpFaHHSM‘ICHOBeKa. HpI/IMeHeHI/IeFHI/IHepI/IHa W 3TUJICHTJIMKOJIA

3.2

®eHoJI:  CTPOCHHE MOJICKYJbl, (QU3NUYECKHE U XHUMHUYECKHE CBOICTBA.

TokcuunoctbdeHnona. [Ipumenenuedenomna

3.3

3.4

3.5

3.6

4.1

Anpaeruapl 1 KeTOHbl. DOpMabIETHI, aleTalbIeTHa: CTpOoeHUe, (PU3UIECKUe 1
XUMHUYECKHE CBOMCTBA (PEaKIMHW OKHCICHHUS M BOCCTAHOBJICHHS, KauyeCTBECHHBIC

peakIum), MoJyuyeHrue u mIpuMeHeHne

OnHOOCHOBHBIE IpeJieNibHbIe KapOOHOBbIE KHUCIOTH.. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHUE, PU3NYECKUE U XMMHUYECKHE CBOMCTBA (CBOICTBaA, 00IIMeE [
Kjlacca KHMCIIOT, peakuusi »Tepudukanuu), TMOJy4eHHEe U IPUMEHEHUE.
CreapuHOoBas U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JeficTBHE

CrnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
3(pHpOB. Kupsr. I'maponus KHUPOB. [IpumeHeHne)upoB.

buonornueckasposibKupoB

VYrneBoabl: cocTa, Kiaccu(uUKalus yriieBoAoB (MOHO-, M- U TOJUCAXapHbl).
['moxo3a — mpocreiimnii MOHOcCaxapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJIBL,
du3rueckre U XuMHYECKHEe CBOMCTBa (B3aumMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHa4YHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIIOKO3bl), HAaXOXAEHHE B MpPHUpOJE, NPUMEHEHHUe, Ouoyiorhnyeckas
posb. @otocunTe3. OpykTo3a Kak U3oMep IIOKOo3bl. Kpaxman u nemnono3a Kak
npuposaHbie noaumepbl. CTpoeHHe Kpaxmala M Le/UIroNo3bl. Pusndeckue u

XUMHYECKHE CBOMCTBA Kpaxmajia (FHZ[pOJII/IS, KauCCTBCHHAA pCaKIUA C I/IOIIOM)
A3OTCOI[ep)KaU.II/IeOpFaHI/I‘-ICCKI/ICCOCI[I/IHGHI/IH

AMWHOKHCIOTHI Kak aM(I)OTepHLIC OpTraHU4YC€CKUC COCAUHCHUS. dusznueckue u

XUMHYECKHE CBOICTBA AMHUHOKHUCIIOT (Ha npuMepe TJIMIFHA).




Bbuosornueckoe3znaueHneaMUHOKHUCIIOT. [lennTranl

4.2

benkn xak npUpOIHBIE BBICOKOMOJEKYJApHBIE coequHeHus. [lepBuuHasd,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenKoB. XHUMHYECKHECBOWCTBAOECIKOB:

TUAPOIIN3, ACHATYpAlUs, Ka4eCTBCHHBICPEAKITMMHAOCITKI

BricokoMoneKyIspHbIECOETUHEHUS

5.1

5.2

OCHOBHBIC TIOHSATHS XHMHUH BBICOKOMOJICKYJISAPHBIX COCIMHCHMUIA: MOHOMCD,
IMOJIUMEP, CTPYKTYPHOC 3B€HO, CTCIICHb IMOJIMMEpHU3aAlUN, CPEAHAA MOJICKYJIAPHAA
Macca. OCHOBHBICMGTOI[BICI/IHTCSaBBICOKOMOJ'ICKy.]'IprHBIXCOCI[I/IHeHI/Iﬁ —

noJImMepur3aluAa 1 NOJUKOHICHCAIA

OKCIEpUMEHTAJIHBIE METOJIBl H3Y4Y€HHMsS BEIIECTB M HX IPEBPALLCHUM:
O3HaKOMJIEHHE ¢ o0pa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJ1aCTMAcCC,

Kay4yKOB. HOJIyLIGHI/IGCI/IHTCTI/I‘IGCKOFOKayLIYKa " PC3UHBI

11 KIIACC

Kon
1

IIpoBepsieMbliidIeMeHTCOEPKAHUS

TeopeTnuecKkneoCHOBBIXUMHUH

11

1.2

13

XUMHUYECKUH dmeMeHT. ATOM. SIapo aroma, M30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHH, OIYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, U-37€MEHTHI.
OcoOeHHOCTH paclpesielieHusl IEKTPOHOB 0 OpOMTAIsIM B aTOMax 3JE€MEHTOB

MEPBLIX qupréX NEepruoaoB. 3J'IeKTpOHHaHKOH(I)I/II‘ypaI_II/IHaTOMOB

Ilepuoanueckuii 3akoH U [lepuoauueckas cucrema XUMUYECKUX diieMeHToB [I.1.
MenneneeBa. CBsA3p mnepuoguveckoro 3akoHa M Ilepuogumyeckoil cuCTEMbI
xumMuueckux annemeHToB .M. MenzaeneeBa ¢ COBpEMEHHONW TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMMHYECKUX DOJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX U CIOXKHBIX BEIIECTB IO TpPyHmaM U TMEPHUOIaM.

3HaYeHUENePUOINYECKOT03aKOHA B Pa3BUTHHHAYKH

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. Buapl XMMHYECKOM  CBS3M
(koBasieHTHas HEMOJSIpHAsl W TIOJsApHAs, HWOHHAs, MeTauinyeckas). VoHBI:
KaTHOHBI ¥ aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKOUN CBS3U

(oOMeHHBIN M TOHOPHO-aKUENTOPHBIH). BogopoaHascsssb

14

BanentHocts. BHCKTPOOTPI/ILIB.TGHBHOCTB. CTeneHbOKUCIICHUS

1.5

BemectBa MONEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHMsS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTH CBOWMCTBA
BEIIECTB OT THINA KPHUCTALIMYECKONM peméTku. [loHATne o0 aucnepcHbIX

cucremMax. VcTuHHBIE © KOJUIOUAHBICPACTBOPEI. MaCCOBaHZ[OJ'ISIBeHIeCTBaB




pacTBOpe

1.6

1.7

Knaccudukanus Heoprannueckux coequHeHunii. HomeHknarypa HeopraHu4ecKux

BCIICCTB

Xumuueckass — peakuus.  Kmaccupukamust ~— XMMHYECKHMX — peakuuid B
HEOPraHUYECKON M OPraHUYECKOM XMMHM. 3aKOH COXPAHEHHs MacChl BEIIECTB,

3aKOH COXPaHCHMHS U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYCCKUX PEAKIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakiuu. XHUMHUYECKOe paBHOBecue. DakKTOphl, BIMSIONIME HA

cocTosiHre xumudeckoro pasHosecus. [IpunnunJlelllarense

1.10

1.11

2.1

2.2

SHGKTpOJ'H/ITI/I‘leCKaSI Jucconuanms. CunpHble U ciabOble QJICKTPOJIUTHI. Cpezla
BOOHBIX pacTBOpPOB BCIICCTB: Kuciaasi, HeﬁTpaﬂbHaﬂ, mejaI049Hasd.

PeaknuumonnoroodmMena
OKHCIUTENBHO-BOCCTAHOBUTEIHLHBICPEAKITII
Heoprannueckasxumus

Hewmeranner. Ilonoxxenne HemetaiioB B [lepuonndeckoil cucreMe XMMHYECKHX
anemenToB JI.MI. MenneneeBa u ocoOeHHOCTH cTpoeHus aromoB. dusnueckue
CBOICTBA HEMETAJIOB. AJUIOTPOIUSI HEMETAIUIOB (Ha MPUMEpe KKCIOopoa, Cephl,
docdopa u yranepona)

XUMHUECKHE CBOWCTBA BaXKHEHIIMX HEMETauIoB (TajJloT€HOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHHH  (OKCHIOB,
KHCJIOPO/ICOIEPIKAIINX KHCJIOT, BOJIOPOTHBIX COCMHEHUH).

[IprMeHeHneBaKHENIIIMXHEMETAIUIOB U UXCOETMHEHU I

2.3

2.4

Meramnsl. Ilonoxenne MeramuioB B Ilepuonnueckoll cHCTeME€ XUMHUYECKHX
anemenToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHMSI SJEKTPOHHBIX 000J0YeK
aToMoB MeTtaiioB. O6mue ¢uszndyeckue cBoiictBa MeTayuioB. ClaBbIMETAIOB.

ONEKTPOXUMHUYECKUUPATHANPSKEHUIMETAIIIOB
XYUMUYECKHE CBOMCTBA BaKHEUIIMX METANIOB (HATPHUH, Kalud, KaJbIuil,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, Meab) M uX coeaumHeHuil. OOmue

CrocoObI OTy4YeHUs! MeTaJuIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'eneTmueckas CBA3b HCOPraHMYCCKUX BCHICCTB, IMPHUHAJICKAIINUX K Pa3InYHBIM

Kj1acCaM

XUMHS U KU3Hb

3.1

3.2

Ponp xuMum B oOecmeYeHWH HSKOJIOTHYECKOW, IHEPreTHYECKOW | THINEBON
0e30MmacHOCTH, pa3BUTHU MEIULIUHBI. [TonsaTtue 0

HAaYyYHBIXMCTOJAXITO3HAHUABCIICCTB U XI/IMI/IHCCKI/IXpCaKHI/Iﬁ

HpeI[CTaBJ'ICHI/ISI 00 O6I.I.[I/IX HAaYYHBIX MPUHIMUIIAX MPOMBIINUICHHOTO ITOJYYCHUS




3.3

BOKHEMIIMX BELIECTB. YEIOBEK B MHUpE BEIIECTB U MATEPUANIOB: BaKHEUILIHE
CTPOMUTEJIBHBIE MAaTE€pUAIIbl, KOHCTPYKIIMOHHBIE MAaTEpHalbl, KpPACKH, CTEKIIO,
KepamMuKa, MaTepuaibl ISl AJIEKTPOHUKH, HAHOMATEpHAJIbl, OPTraHUYECKHE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUs W 3J0pOBbE 4YEJIOBEKAa: MpaBWa MCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
MpenaparToB, NMpaBuiia 0€30M1aCHOTO UCIIOIh30BaHUS MPEMAPATOB OBITOBON XUMUHU

B IOBCEJHEBHOMN KU3HHU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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