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MNOACHUTEJBHASA 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
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oeneparuu Ha niepuoa 1o 2025 roga» (Pacnopstokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie ToyioxkeHuss ®PI'OC COO o B3auM00OyCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIY>)KHT 3aBEpPIIAIOIIMM 3TAallOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme 10 XMMHUHU € Y4ETOM CHeuuPuKd HayKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJICTABIEHUS 00 OKpY>KarOUIEM MHUpE KaK O €JUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.
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TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XuUMUs»  SABIAIOTCA  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
OpraHn4YecKon xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHWUW IPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOpPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHN. B Kypce OpraHMyeckol XUMHUH TNOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLINH.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,
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rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHUX PEaKIUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomnoyiHseTrcss B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUECKUA W MPUKIAJTHOU
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBSI3U XUMHUU C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEILHOW M MPAKTHYECKOU
JEeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXEHUS K IIPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OONMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(GOPMAIHIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAJILHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 11e10M coaepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  HM3YYEHHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OOYYaIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIIEpUMEHTa U
pelieHrus TMPOTUBOPEYMM MEXAy HOBBIMHU (aKTaMu M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKHUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4YaroImmxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOJbl K OIpPEeIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4eOHBIX JEHCTBUN, HWMEIOIMX 0a30BO€ 3HAYEHUE JIA
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, P OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs MpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIUIMOHHO TMpU3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YE€JIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBJISIETCS BIOJIHE OMPaB/IaHHBIM.
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CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUHU XMMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUSA
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

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

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CeroaHs B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BIAJCIOIIEro He
HAOOpOM 3HaHUM, a (YHKIUMOHAJIBHOW T'PAaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIENU U 33]1a4H, KaK:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTyalUsiX, CBI3AHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINW), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX [UIsi TPUOOPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;
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pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XMMUYECKOTO COJIePKaHUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommuxcsi YOeXKIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILEHUSI K TPUPOJIE U CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpEAMETHOI o0sacTtu «EcTecTBEHHO-HAyUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).
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COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccU(pUKaIMM OpraHuyeckux BemiecTB. HomeHnknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHMYEeCKUMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM psAd. MeraH u dTaH —
IPOCTEUIINE MPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU 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 M XUMHUYECKHME CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus nojaumepusauuu). [lomyyeHue CHUHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu

2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTu:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHWE C 0OpaslamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYSHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuérnbie 3agaun.

Bbluncienuss 1mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI W 3TAaHOJ CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroatoMHble  COMPTHL. DTWICHIJUKOIb W T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

®deHon: CTpOoCHUE MOJEKYJbl, (U3NYECKUE W XHUMHYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl.  DopMalbIeruj, aneTalbIerui: CTPOCHHE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
oO1ue I Kiacca KUCIOT, peakius dTepuuKaiim), mojayuyeHue 1 mpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Cnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [ waponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.
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YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe W XHUMHUYECKHE CBOMCTBa (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie noaumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCHepUMEHTAJIbHbIE METOJbl W3YUYEHHUs BEUIECTB M UX IpPEBpalllCHUN:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIMPTOB (OKUCJIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCIHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalia € HOAOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
HaOJII0ICHUE U OMHCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: JA€HATypauus OEJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.
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Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
DHEPreTUUECKUN YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MTOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
peCypCHI.

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

11 KVIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, 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
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
oOpa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYyINaM M TMEepUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.
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BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiuTuueckas nuccouuanus. CuiabHbIe U ciadblie aieKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucreMa xuMuueckux 3neMeHToB Jl. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOPA, pEaKIMH HMOHHOTO OOMEHaA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIb30BAHUEM IOHSATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoaa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.
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Merannel. [lonoxenne meramnoB B [lepruonnueckon cucreMe XUMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWINMX META/UIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTamibl U CIUIaBbl», OOpa3lloB HEMETAIOB, pPEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnbie 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 PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBUJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HU3YYEHUH OOmEed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.
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du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4aronMMHUCsL TMPOrpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHO-MeTOIMYecKkod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTA U CAMOOIIPEEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBbTYpbl U CIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XHUMUS» ITOCTUTAlOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOLIMMHU  MpoLeccam
CaMOINO3HAHUsS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpPaXaroT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOyuJaromuxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HAHMS 00YyYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;
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MPEACTABICHUSI O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI JPYTUX IIPU aHAIU3E Pa3IMYHbIX BUAOB YUEOHOU N€ATEIbHOCTH;

2) IATPUOTHYECKOTO0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

yBaXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
INPUMEHEHUSI XWMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKH €CTh PE3YyJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEJIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanu3e MH(QOpMaLMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUsI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlLlUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro H 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwl 0e30MacHOTO OOpallleHus C BeleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKOM
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W JPYTrUX BHUJAX

ACATCIBHOCTH,
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YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IMdHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYyATbHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3anui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH TIeJIECOOOpPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUsI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH OKPYKaAIOIIEH
IPUPOIHON cpeie, YMEHHS MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYusl Pa3BUTOrO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTIbITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHBHON M COLUAIBHOW
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JI0CTHOTO
MpPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U 4YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAaXXHOM pPOJHU B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, pEHICHUU TI100adbHBIX TPOOIeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCIOBHUI
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KXKIOTO UJIieHA

00IIIeCTBA;
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€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHbBIE 3aKJIIOYEHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IeITeIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3oBaHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaIbHOM

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YYEOHOTO TMpeaMeTa «XHUMHUs» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHeUuPUKy METOJ0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, UCCIe0BaHNE, HAOIIOICHUE, U3MEPECHHE, DKCTIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBIC yUeOHbIEC NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH y4eOHbIMH NMo3HABaTeJIbHBIMH
NeCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3upoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;
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ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJIEISITh XapaKTEpHbIE MPU3HAKM MOHSITUA M yCTAaHABIMBAaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH [UIS KJIacCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKLINi;

YCTaHABJIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUsl (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B pPaccMaTpHUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIIOUCHMUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylsia, YpaBHEHHE XHUMHUYECKOU
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IIPUMEHATh HAa3BaHHBIE MOJEIIBHBIC IIPEICTABICHUS ISl BBISABICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GbopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHIeHUS] MPaKTUYECKUX 3a/ad, MPUMEHEHUIO0 pa3InyHbIX
METO/I0B [TO3HAHMS.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX uHPopManuu (Hay4dHO-
HOMYyJIsIpHAsl JUTepaTypa XHMHUYECKOTO COJEp)KaHHUs, CIPaBOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanuM3upoBaTh WH(MOPMALMIO Pa3IMYHBIX BUAOB U (HOpM
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MIPEICTABIICHNUS, KPUTHYECKH OIICHUBATh ed JI0OCTOBEPHOCTh u
HEMIPOTUBOPEYHBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA SA3BIK B KadyecTBE CpeAcTBa mpu paboTe ¢
XUMUYECKON uWHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaEMOM TEMBI B XOJE IHAaora W/WiH
JTUCKYCCHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHHKAMU TTPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCICIOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, peaan3alud y4eOHOro npoekra u (HopMyIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TMO3UIIMA B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBjajieHHe YHUBEPCAJIbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEeIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii ajiroputM JACHCTBUN Mpu
BBITIOJITHCHUHA YYEOHBIX U HCCJICAOBATENbCKUX 3a7ad, BBIOMpaTh HamoOoJee
3 PeKTUBHBIN CMOCO0 HUX pelIeHHS ¢ Y4E€TOM MOJIyYeHUsT HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KIIACC
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[IpeameTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJIM XUMHH B TIO3HAHHM SIBIICHUI
npupoAsl, B  (QOPMUPOBAHMUM  MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAS TpyIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KHCJIOPOA M a30TCOAEpkKAIIUEe COCIAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS MPH
ONMCAHWHU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHX BEHIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
W3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ] OPTAaHUYECKHX BELIECTB I WLIIOCTPALUU KX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAJIEKHOCTh H3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeIWHEHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHMS OTACJIBHBIX OPraHWYECKUX BELIECTB (ITUJIEH, MPOMWJIEH, alleTHIIEH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TIUIHH);
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c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. byTiepoBa st 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIIECTBR;

chOPMHPOBAHHOCTh  YMEHHMH  XapaKTepuU30BaThb  COCTaB, CTPOCHHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMJICH, alleTUJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMIEPHUH, (PEHOJI, alleTalIbJICTHU/l, MypaBbHUHAs M YKCYCHas KHUCIIOTHI, TJIHOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHECHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHU YTJIEBOJIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yrojib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOyKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIMyd II0 HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
HCMOJIb30BaTh CHUCTEMHBIE XUMMYECKME 3HAHMUS JJIsi TMPUHSATUS PELUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOATh IIPaBHIIA TTOJIb30BAHUS XUMHUYSCKOM
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTICPUMEHT (TIPEBpaIeHUs] OPraHUYSCKUX BEIIECTB IMPU HarpeBaHUH, TOJIyUCHUE
ATUJICHA W M3YYECHHME €ro CBOMCTB, Ka4ECTBEHHBIC pEAKIMU OPraHUYEeCKHUX
BEILIECTB, JCHATypalus OCJIKOB MPH HarpeBaHUU, I[BETHBIC PEaKIMu OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M JTAOOPATOPHBIM OOOpPYJOBAaHUEM, TPEICTABISATh PE3YIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GOpMyJIUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
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c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIIMIO, TOMYyYaeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
uHbopMaiuu, IHTepHET U ApyTuXx);

cOPMHPOBAHHOCTh ~ yMEHHH  cOONIONAaTh  TpaBUiIa  OKOJIOTMYECKH
1eJIecCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B IEJSAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYKAIOLIEH MPUPOTHOW Cpeibl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHUS Ha >KUBBIE OPTraHU3MBI OMPEIEIEHHBIX OPraHUYECKUX
BEIIeCTB, MoHMMas cMbica mokaszatens [1JIK, moscHsATh Ha mpumepax CrocoObI
YMEHBUICHUS M NPEJOTBpAIlCHUS HX BPEJHOTO BO3JEHCTBHA Ha OPraHU3M
4eJIOBEKa,

Ui O0YYaroUMXCs ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  IPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJABTYpbl  JUYHOCTH, €€
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI MPAKTUYSCKUX 3a1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIAralONINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, W30TOoI, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEAaKIMH, PacCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AJICKTPOJUTHUYECKAS JTUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
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CUCTEMHOCTH XHUMHUYECKHUX SIBICHUN, (PAKTOJOTUYECKUE CBEIEHHUS O CBOMCTBaX,
COCTaBE, NMOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHMH BBISIBIATH XApAaKTEpPHbIE INPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUL;

c(OpMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JIJIs
cocTaBieHUsI (OpMyJ BELIECTB M YPaBHEHUH XHMMHUYECKUX  pEaKILUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, yIJIEKHCIBI ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMpPENEATh BAJCHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOJHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPeneIEHHOMY KJaccy/TpyIie
COEJIMHEHUH (IIPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QDYHKLIUY;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTteMsl
xuMuueckux anmemeHToB JI. M. MeHnneneeBa, MCHONIB3ysl TMOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanm, «9HEPreTUYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUMN
1o nepuoaaM u rpynnam llepuonnueckon cuctempl XUMUYECKHX 351eMeHTOB []. .
Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBS3M MEXIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

Cc(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DUUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTEMEeHeW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);
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c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TIOJTHBIE W COKpPAIIEHHBIC YPABHEHMSI PEAKIM HOHHOTO OOMEHa, YUUThIBas
yCIIOBUS, IPU KOTOPBIX 3TU PEAKIIMH UIYT JO KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAueCTBEHHBIM COCTaB pPAa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BEIIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
pEaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aencTsus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeKalie B OCHOBE MPOMBINIICHHOTO MOMYyYEHHUs CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUIN MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIECHUHN Ta30B
IpU XUMHUYECKUX PEaKIUIX, MACcChl BEIIECTBA UM 00BhEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCy/Iol U J1TabOpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
OKCIIEPUMEHT (Pa3/IOKeHHE MEPOKCHIa BOAOPOAAa B MPUCYTCTBHM KaTalu3aTopa,
OTIpe/IeTIEHNEe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIvH,
peaknuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TemaM «MeTamiey U «HemeTannel») B COOTBETCTBHM C TpaBWJIAMHU TEXHUKU
0e30MacHOCTH MPU OOpAIllEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuii u (HOpMYJIUPOBATh BBHIBOJLI HA OCHOBE
ITUX PE3YJIbTATOB;
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chOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  DKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYXKAIOIIEH MPUPOAHOM CpElbl, OCO3HABATH
OMacCHOCTh BO3ICHCTBUS HA )KMUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbica mokazatens [IJIK, mosicHATR Ha mpuMmepax CmocoObl YMEHBIICHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBUS HA OPraHU3M 4Y€JIOBEKA;

JUI O0Y4YaroNIuXcsli ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XUMHYECKUX SBJICHU;

JUISL CIENBIX M CHA0OBUASIIMX OOY4YalOIIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Wroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YTII€eBOOOPOABLI — AJIKAHBI 2
29 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
' AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
)4 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
' ux rnepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CroxubIe 3QUpEI
33 VYrneBonbl 3 2
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Wroro no pazneny 13

Pa3znean 4. A3oTcoaepxanue opraHnyecKkue coeIuHeHus

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3

Uroro no pazgeny 3

Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 [TInactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabubie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Wroro no pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Meraibl 1
2.2 Hemeramnsl 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUH

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
L1 SBJIGHUH TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJbTYpPbI
' JUYHOCTH, €€ (PYHKIMOHAIBLHOM TIpaMOTHOCTH, HEOOXOIUMOM s

peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKEJeT,
(GyHKIIMOHANIBHAS  TPYIIIA, paaukan, HU30MepHus, W30MEDBI,
FOMOJIOTUYECKUN PSAM, TOMOJIOTH, YIJEBOJIOPOIbI, KHCIOPOA- U
12 a30TCO/ICpKAINE COCAMHEHUs, OMOJIOTHYECKH AaKTHUBHBIC BEIIECTBA
' (yrieBompl, KUpBI, OEJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHnuueckux BemecTB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJy4YeHUH U 0O€30MacHOM

HCIIOJIb30BAHUM  Ba)KHEHIIINX HCOPraHNMYCCKUX U  OPraHUuYCCKHX

BCIICCTB B 6LITy n HpaKTHHGCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

CdopmMHpOoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
13 MOHATUM,  yCTaHABIMBAaTBL  UX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IIOHATHSA IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMHUYECKYI) CHMBOIUKY
JUISE COCTABIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
1.4 COKpaméHHoW) ¢GOpMya OpPraHMYECKHX BEIIECTB MW YpPaBHECHHM
' XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJ OPTaHUYECKUX

BEIIECTB I WIITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS
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ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
L5 omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
' KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC

COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

1.5
OpPraHUYECKUX COCTMHEHUSIX (OJIMHAPHBIE U KPaTHbBIEC)

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
L6 CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUH NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
1 STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
' MypaBbHHAs KHCIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,

CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, LeJIso3a,

TJIUIIAH)

CdopMHpOBaHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,

¢u3nUecKkne W XWMHUYECKHUE CBOWCTBA THUIHUYHBIX IPEIICTABUTEICH

pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
2.2 MpOMUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OGenzodn,

METaHOJI, ATAHOJ, STUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaabIeTul,

MypaBbHHAS W YKCYCHash KHCIOTBHI, TJIOKO3a, Kpaxmal, IeJUII0J03a,

AMHWHOYKCYCHasd KI/ICJ'IOTa)

C(l)OpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATHL T'CHCTUUYCCKYHIO CBA3b
23 MCKAY TUIINYHBIMHU NpeaACTaBUTCIIAMHA Pa3INYHBIX KJ1aCCOB

OpPraHN4Y€CKUX BCIICCTB YPABHCHUSAMU COOTBCTCTBYIOIIUX XUMHWYCCKUX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopmy

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
2.4 YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKu
3 XUMHUS U KU3HL. PacuéTrl

31 CdopmupoBaHHOCTH YMEHUI BIIAJIETh CUCTEMOW 3HaHUH 00 OCHOBHBIX
METOJIaX HAay4HOTO MO3HAHUS, UCTONh3YyEMbIX B XUMHH MIPH U3YYCHHUH
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BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAHUS I TPUHATUS pEUIeHUH B KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
39 XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO HaGOpaTOprIX XUMHNYCCKHX OIIbITOB

CdopmupoBaHHOCTh YMEHUY TUITAHUPOBATH U BBIMOJHATH XUMHUYECKUN
9KCIIEPUMEHT (ITPEBPAIICHUS OPTaHUYCCKUX BEIECTB MPH HArPCBAHMH,
MOJIyYCHHE 3TUJICHA U M3yYEHHUE €ro CBOMCTB, KAYCCTBCHHBIC PEAKIIUU
OpPraHMYECKUX BEIIECTB, JICHATypamus OCJIKOB TIpH HarpeBaHUH,
33 [IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHHH C BEIIeCTBAMHU H JIAOOPaTOPHBIM
000pyI0BaHUEM; IPEICTABIATh pe3yIbTaThI XUMHYECKOTO
JKCIIepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOLIUX

peaknuii ¥ GopMyITUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
14 ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIU
MPOJYKTa PeakKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKHI/II/I)

CdhopMupoBaHHOCTb yMEeHUH KPUTUYECKH aHAJIM3UPOBAThH
3.5 XUMHYECKYI0 HH(POpPMAIUIO, IMOJIYy4aeMyl M3 pa3HbIX HMCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

ChopMUpOBAaHHOCT, yMEHUHN COOJO/IaTh TMpaBUiia IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
16 Cpelpl, OCO3HaBaThb OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
' OTnpeAeNEéHHBIX OPraHUYEeCKUX BEIIECTB, TOHUMAas CMBICI IOKa3aTels

MK (mpenenpHO AOMYCTUMOM  KOHIIEHTpAllMK), TOSICHATH Ha

IpUMEpax CIOCOObl YMEHBIIEHUS M IMPeJOTBpallleHHs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KJIACC

Kon IIpoBepsiemble npeMeTHBIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI
NPOBEPAEMOro o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHero o01mero 00pa3oBaHus
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pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HWOH, MOJIEKYJa, BaJCHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIECHb
OKHCIICHHS, XUMHUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTaJUIMYecKas pem€érka, TUIbl XUMHYECKUX peakUui
(OKHCITUTEIbHO-BOCCTAHOBUTEINIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peakMy HMOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAs  JTUCCOIMALUS, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHYECKON pEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUYECKON aucconuanuu, [lepuoguueckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpPaHEHUSI MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOMYYeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON AEATEIHbHOCTH

YCJIOBCKa

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL 1P ONUCAHMM CTPOEHUS M CBOICTB HEOPraHMYECKHX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

BJ'I&I[GHI/IG OCHOBHBIMHM MECTOJaMHW HAYUYHOTI'O IIO3HAHUA BCIICCTB U
XMMHUUYECKUX  SIBICHUM (Ha6J’IIO)ICHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MOI[eJ'II/IpOBaHI/Ie)

ChopmupoBaHHOCTh yMEHMI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBs3M  (KOBAJIGHTHAas, HWOHHA,
MeTaJJIn4ecKasi, BOAOPOIHAs) B COCTUHEHUSIX, TUI KPUCTAITHUYECKON
PEHIETKA KOHKPETHOI'O BEHIeCTBA (aTOMHAas, MOJIEKYJIIpHas, MOHHas,

MeTaJUTHYeCKas)

C(I)OpMHpOBaHHOCTB yMCHHf/'I ONpCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

ChopMHUpPOBAaHHOCT,  YMEHHS  KJIaCCH(UIMPOBATH  XHUMHYECKHE

peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronux
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BEIIECTB, TemIOBoMy d(h(]eKTy peakuuu, HW3MEHEHHUIO0 CTereHen
OKUCJICHHS ~ D3JIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yYaCTHIO

KaTaJIu3aTopa)

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH YpPaBHEHHUS  PEaKIUil
L7 pPa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIIEHHBIE YpPABHEHUS pPEAKUUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT

J10 KOHIIa

CdopmMupoBaHHOCTh YMEHU MPOBOJIUTH PEAKIIMH, MMOATBEPIKIAIOIINE

18 Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IIPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HCOPraHUYCCKUX BEIICCTB

CdopmupoBaHHOCTh YMEHHI PacCKphIBaTh CYIIHOCTh OKHCIUTEIBHO-
1.9 BOCCTaHOBUTEIBHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

110 CdopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT pa3IuyHbIX (PaKTOPOB

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
1.11 XMMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBHS

(npunnun Jle [larenbe)
2 OO6mmast ¥ HeOpraHU4YecKas XUMUS

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbIch [lepuonnyeckoro
21 3aKOHa J.N. Menaeneesa 51 JIEMOHCTPUPOBATH €ro
' CHUCTEMATU3UPYIOIIYI0,  OOBSCHUTEIbHYID UM  TPOTHOCTHYECKYIO
byHKIIII
CpopMHUpOBaHHOCTh YMEHHUM XapaKTePU30BaTh FJIECKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX »3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctembl xumuueckux oaeMmeHToB J[.M. MeHnneneeBa, ucnonb3ys
2.2 MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUYECKUe
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHUS  CBOWCTB
XUMHYECKHUX BJIEMEHTOB M MX COEIUWHEHHI MO NepuojaM W rpynmnam

[Iepuoanueckoit cucreMsl XuMuuecKux 31eMeHToB (.M. Menaeneesa
CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
2.3 MOATBEPKIATh  CYNICCTBOBAHME  TEHETHYCCKOM  CBS3HM  MEXKIY
HEOPTaHHYECKUMU BEICCTBAMH c MOMOIIBI0  ypaBHEHWH

COOTBCTCTBYIOINX XUMHUYCCKUX pCaKI_[I/Iﬁ

24 ChopMHPOBaHHOCT, ~ YMEHHUIl  yCTAQHAaBIMBATh  IPHHAAJIEKHOCTD
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HEOpPraHMYECKUX BELIECTB II0 MX COCTAaBY K ONPECIEHHOMY Kiaccy
(rpymnme) coenMHEHUH (IMPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYIO CHMBOJUKY
JUIS  cOCTaBiieHUS (OpMyJl BEIIECTB U YPaBHEHUH XUMHYECKHX
)5 peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuaabHBIC
' Ha3BaHUSA OT/ACJbHBIX HEOPraHUYeCKHX BelecTB (yrapHelii ras,

YIJIEKUCIIBIA Ta3, aMMMaK, Tram€Has W3BECTb, HEram€Has W3BECTb,

MUTHEBAs COJIA, MUPUT U IPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
2.6 MOATBEPKIATh  CYNICCTBOBAHME  TEHETUYCCKOM  CBS3M  MEKAY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHIATH XUMHYECKUI
9KCHEPUMEHT (pa3joKeHUue IMEepoKCHAa BOJAOpPOJa B IMPUCYTCTBUU
KaTaJnu3aropa, ONpeieseHUe Cpelbl PacTBOPOB BEILIECTB C HOMOIBIO
YHUBEPCAJIbHOTO WHAMKATOpa, BIMSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XMMHYECKOM peaklMM, pPeaKIuu HMOHHOIO OOMEHa,
27 KayeCTBEHHbIE PEaKLUU Ha Ccynb(ar-, KapOoHAT- U XJIOPUA-aHUOHBI, Ha
' KaTUOH aMMOHUS, pEIIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Meramnbe» u «HemeTannbsl») B COOTBETCTBUU C MpaBWIaMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1ab0paTOPHBIM
000py/I0BaHUEM; NPECTaBIIATh pe3ybTaThI XMUMHUYECKOTO
9KCHEpUMEHTa B (OpME 3alKMcHh YpaBHEHHH COOTBETCTBYIOLIMX

peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIhTaTOB

CpopMHUpPOBAaHHOCT, YMEHUN COOJIOATh TMpaBHJIa TOJIb30BaHUS
)3 XUMUYECKON TOCYJIOM M J1abOpaTOpHBIM O0OpYJOBaHUEM, a TaKkKe
MpaBmiia 00palleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

ChopMupoBaHHOCTb ~ YMEHMH  XapakTepu3oBaTb  XHUMHYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYYEHUS CEPHOMN
2.9 KHCIIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH INpEACTaBIEHUI 00
o0IIMX HAyyHbIX MPHUHLIMIAX M  3KOJOTHYECKHX  MpobieMax

XUMHYECKOTO IMPOU3BOJACTBA
3 XUMHUS U KU3HL. PacuéTrl

3.1 CdopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBISIONIEH
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€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJM XUMHUHM B IIO3HAHUU
SIBJIGHUHA TpPUPOAbI, B (OPMUPOBAHWU MBIIUICHUSI M KYJIbTYpBI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPaAMOTHOCTH, HEOOXOIMMOM st
pelleHrs NPaKTHUYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

CdhopMupoBaHHOCTB YMEHHUU KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 HMH(OpMaIuio, NOJy4aeMyl H3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U ipyrue)

ChopmupoBaHHOCTE yMEHHI COONOATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeACHUS B OBITY U TPYIOBOW JEATEIBHOCTH B

LEISIX COXPAaHEHHUs CBOErO 3JI0pPOBbS M OKPY’KAIOUIEH MPUPOAHON

Oco3HaBaThb ONACHOCTb BO3JIEHWCTBHS HA JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens 11K, moscHsaTh

Ha IpUMepax crocoObl YMEHBIICHHUS U NPEJOTBPAIICHUS UX BPEIHOIO

CdopmupoBaHHOCTH yYMEHHH MIPOBOANTH BBIUMCIICHUS c
WCIOJIb30BAHUEM TOHSTHUSI «MAaccoBasi JIOJIS BEIECTBA B PacTBOPEY,

00BEMHBIX OTHOIIEHUI Ta30B Inpu XUMHUYCCKHUX PCAKIHAX, MACChI

3.2
33
cpebl
34
BO3JICHCTBUS HA OpPraHU3M YEJIOBEKa
3.5

BCIICCTBA HJIN 00BEéMa razoB II0 HN3BCCTHOMY KOJMYCCTBY BCHICCTBA,
MacCcc HUJIH O6’béMy OAHOI'0O M3 YYAaCTBYHOIIHUX B PCAKIHUHU BCEIICCTB,
TCIIJIOBOI'O 3(1)(1)eKTa pcaknuu Ha OCHOBC 3aKOHOB COXPAaHCHHA MACCHI

BCHICCTB, MMPEBPAILICHUA U COXPAaHCHHA SHCPTUU
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 TeopeTrnyueckre OCHOBBI OPraHUYECKON XUMUU

[Ipenmer opraHnyeckOd XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
1.1 IOJyYEHUU HOBBIX BEUIECTB M MaTepUaIOB. TeopHs CTPOEHUsS OPraHUYECKUX

coequHennit A.M. BytiepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CrpykrypHble (GOpPMYJIBl OpPraHUYECKHUX BemecTB. [ OMOJOrUs, H30MEpHUs.
1.2 XuMuyeckass CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

13 HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaH) U TPUBUAJIbHBIC

Ha3BaHUS BaXKHEUIIINIX HpeILCTaBHTeHGﬁ KJIaCCOB OPraHMYCCKHX BCUICCTB
2 YrieBonopobl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHH psii. MeTaH M 3TaH — NpocTeiime
2.1 MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHWMHUYECKHE CBOWCTBAa (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XKACHUEC B IPUPOAC, ITOTYHYCHUC U IIPUMCHCHUC

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psf. DTWIEH M NpPONWIEH —
29 IPOCTEHIINE NPEACTAaBUTEIN AIKCHOB: (U3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuuu THJIPUPOBAHUS, TallOTCHUPOBAHUSA, THApAaTallUd, OKHUCICHHUS U

HOJ'II/IMepI/I3aHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC

Ankanuensl: Oytanuen-1,3 u MeTunOyrtaaueH-1,3: cTpoeHue, BaxkHeWIIHe
23 XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHrne CHHTETHUECKOTO

Kay4dyKa U PE3UHBI

ANKHMHEL: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTHYCCKHUI pAan. AIICTI/IJ'IGH -
24 HpOCTeI‘/’II_HI/II\/'I MMPpEACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (I)I/I3I/IIICCKI/Ie n
XHUMHYECKHUE CBOMCTBA (peaKL{I/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, THUAPATALIUH,

TOpPEHMSI), OJyUYEeHUE U IPUMEHEHHE

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOIyUYeHHE U IpuMeHeHue. Tomyou:
55 coCTaB, CTpoeHue, (usMueckue ¢  XUMHYECKHE CBOWCTBA  (peakiuu
' TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), TOJIYYEHHUE WM NpUMEHEHHE. TOKCHYHOCTh

apeHOB. ['eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJAMH, NPUHAUICKAIIUMUA K

Pa3IMYHBIM Ki1accaM

’ 6 [Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHble HEPTIHbIE
ra3el. Hedtp u e€ mponcxoxnenne. Criocodsl mepepaboTKu HEPTH: MeperoHka,
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KPEKUHT (TepMHUECKHUH, KartanuTudeckuit), nuponus. [IpomaykTel mepepaboTku
He(pTH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbI yromas u

MIPOJYKTHI €ro nepepadoTKu
3 Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

IIpenenbHble OAHOATOMHBIE CIMPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (hru3ndYecKue
U XHMHUYECKHE  CBOHCTBAa  (peakuMu C  aKTUBHBIMH  MeTallaMH,
rajJJIor€HOBOJIOPO/IAMH, T'OpPEHHUE), INpPUMEHEHHE. BoJopoaHBIE CBSI3U MEXIY
31 MOJIEKYJIAMH CIIUPTOB. JleMCTBHE METaHOJIAa M 3TAHOJA HAa OPraHM3M 4YEJIOBEKa.
. MHoroaToMHbI€ CIIUPTHL. DTUICHIVIMKONb U TIULEPHH: CTPOEHUE, (U3NYECKUEe U
XMMHUYECKHE CBOWCTBa (B3aUMOJEHMCTBHE €O  INEIOYHBIMM  MeTajlaMH,
KauecTBEHHasl peakuuss Ha MHOIOAaTOMHbIE cIUpThl). JleiicTBUe Ha OpraHu3M

YCIOBCKaA. HpI/IMeHCHI/IC TIIMIEepruHa U OTUJIICHITIUKOJIA

@DeHOI:  CTPOCHHWE MOJICKYJBI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

3.2
Tokcuunocts enona. [lpumenenue gpenona

AJH)ZIGFI/IZIBI N KCTOHBI. CDopMaan{ema, ancTajabACrua: CTpocHue, (1)I/I3I/I‘-IGCKI/I€ u
33 XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA M BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peaKHI/II/I), IMMOJIYUCHHEC U IIPUMCHCHUC

OHOOCHOBHBIE TpefeibHble KapOOHOBBIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHCJIOTBL: CTpOEHHE, (PU3HMYECKHE M XMMUYEeCKUE CBOMCTBA (CBOMCTBA, 0OIIHe IS
34 Kllacca KHCJIOT, peakius OSTepu(UKalUK), TOIy4eHHEe | I[PUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAsI KUCJIOTHI KaK MPEICTAaBUTEIN BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeficTBHE

Crnoxxabie 2(UpHl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXKHBIX
3.5 s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poib
KHUPOB
VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIIeBOJOB (MOHO-, M- M IOJUCAXapubl).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢u3nueckre U XUMHUYecKue cBoicTBa (B3anuMoaencteue ¢ ruapokcuiom meau(Il),
16 OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHue,
' OpoKeHME TIIIOKO3bl), HaXOXJEHHEe B NPUPOJE, NMPUMEHEHHE, OMOJorHyYecKas

ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIOKO3bl. KpaxmMan u nesuiono3a Kak

npupoaHble nojaumepbl. CTpoeHHe KpaxMmana U LeIojo3bl. Puznyeckue u

XUMHYECKHE CBOMCTBA Kpaxmaia (THUIPOIN3, KAYeCTBEHHAs PEAKIIHS C UOJI0M)
4 A30TcoieprKalliie OpraHnyecKue CoeAMHEHUs

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue
4.1 XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha npumepe FJ'II/II_II/IHa). buonorunueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I)]I)I

37

[okyMeHT co3aaH B anekTpoHHown copme. Ne 21 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. B SINNEKTPOHHbIA
CrpaHuua 37 u3 41. CTpanuua cosaara: 02.03.2026 12:36 =¥ TATAPCTAH



benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,
4.2 BTOpUYHAS WU TPETUYHAS CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:

THAPOJIN3, A€HaTypalrsd, KAHECTBCHHBIC PCAKIIMKU Ha Oenku
5 BBICOKOMOHCKYHHPHBIC COCOAUHECHUA

OCHOBHBIE IIOHATHS XHUMHHU BBICOKOMOIJICKYJIAPHBIX COC,Z[I/IHCHI/II‘/'II MOHOMCED,
51 IMOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD MMOJIMMEPHU3aAlluA, CPEAHAA MOJICKYJIIpHasd
macca. OCHOBHEBIC MCTOABI CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHHI —

noJImMepurs3alAa U NOJUKOHACHCAIUA

SKCHepHMeHTaﬂbHBIe MCTOABI H3YYCHHA BCHICCTB HU HUX HpeBpameHHﬁ:
52 O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKkoB. [lomyuenue CHHTETHYECKOro KayuyKa U Pe3uHBI

11 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Teopernueckne OCHOBBI XUMUHN

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoMa, W30TONBI. DJIEKTPOHHAs 000JIOUKA.
11 DOHepreTnyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3IEMEHTHI.
Oco6eHHOCTH pacIpeiesIeHus] JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(DUTYpALIUs aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHueckux sneMeHnTos 1. 1.
MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnyeckoil cuCTEMbI
12 xumuyeckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHEN CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H

o0pa3yeMbIX HMH TPOCTBIX U CJIOXHBIX BEUIECTB MO TPYIIaM U TMEepPHOJaM.

3HaueHue NEPUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHABI XUMHYECKOM  CBSI3H
13 (koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b
1.4 BanenTtHOoCTh. DnekTpooTpunareabHocTh. CTENEHb OKUCIEHUS
BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
1.5 BEUIECTB OT THUNA KpucTamyeckod pemérku. [loHsTe o AMCEpCHBIX
cucremax. VIcTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBast J0Jisl BEIECTBA B

pacTBope
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L6 Knaccudukanus Heoprannyeckux coenHeHnit. Homenknarypa HeopraHuueckux

BCIICCTB

Xumuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
1.7 HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXPaHEHHUsI U MPEBPALCHHS SHEPTUU IIPU XUMHUECKUX PEaKIHIX
1.8 CkopocTh peakiyu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PaKTOPOB

L9 OObpatumble peakiuu. XuUMHYECKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

cocTosiHue Xummuieckoro papHoBecus. [Ipunnun Jle [llatense

DnexTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
1.10 BOJIHBIX pAaCTBOPOB BEILIECTB: KKCIIasl, HEUTpaibHas, 1IeJ04Has. Peakiiuu HOHHOTO

obmena
1.11 OKHUCIHUTETbHO-BOCCTAHOBUTEIBHbIC PEAKIINH
2 Heopranudeckast XuMust

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenaeneeBa 1 0COOEHHOCTH CTpoeHMs aToMoB. duznyeckue

2.1
CBOMCTBa HEMETAJIJIOB. AJ'IJ'IOTpOl'II/IH HEMCTAIJI0B (Ha IMpUMCPEC KUCJIOPOada, CCPHI,

docdopa u yriueponaa)

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJIOTeHOB, CEpbl, a30Ta,
27 dochopa, yrmepoga M KpEeMHHUS) HM WX  COCAMHCHUH  (OKCHIOB,
' KHUCJIOPOJICOACPIKAIIUX ~ KHUCJIOT, BOJOPOJAHBIX coeauHeHuit). I[lpumenenue

BaXXHEHIIINX HEMETAJJIOB U UX COCIUHEHUN

Meramnsl. Ilonoxenne meramwioB B Ileproanmdeckoil cuUCTEME XMMHYECKUX
’3 anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTaioB. O6ume ¢puznyeckre cBoicTBa MeTauioB. CIIjIaBbl METAJIOB.

DNEKTPOXUMHUYECKHUH Psijl HAIPSHKEHUH METaJlIoB

XUMHYECKHE CBONCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KalHi, KabIUH,
2.4 MarHui, aJlOMUHUH, ITUHK, XpOM, JKelie30, MeIb) U WX coeauHeHui. OOmme

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJIJIOB B 6LITy 1 TCXHHUKC

75 I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIHBIM

KJIaccaM
3 XUMHUSA U KU3Hb

Ponp xumMum B oOecreueHHH 3KOJ'I01"I/I‘-ICCKOI71, BHCPFCTquCKOﬁ U MHUILIEBOM
3.1 6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAayYHBIX MCTOJAaX IMO3HAHUS

BEIIECTB U XUMHYECKHUX PEAKIUA

39 Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYUYHBIX MMPUHIMUIIAX NPOMBIIIICHHOTO ITOJYUYCHUA

BOXHEHIIMX BemecTB. YelnoBek B MHUpPE BEHIECTB MU MATEPHAJIOB: Ba)KHEUIIHNE

39

[okyMeHT co3aaH B anekTpoHHown copme. Ne 21 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. B SINNEKTPOHHbIA
CrpaHuua 39 u3 41. CTpanuua cosaara: 02.03.2026 12:36 =¥ TATAPCTAH



CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIIMOHHBbIE MaTepUalbl, KPAaCKH, CTEKJIO,

KepaMHuKa, MaTepuaybl JJs 3JEKTPOHUKHM, HAaHOMAaTepHallbl, OpraHU4ecKHe u

MUHEpaJbHbIE y100peHus

XuMHS U 3I0pOBbE UEJIOBEKA: IIpaBUja MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
33 [IpernapaToB, MpaBuiia 6€30MaCHOr0 UCIOIb30BAaHUS IPENapaToB OBITOBOM XUMUHI

B HOBCCI[HCBHOﬁ KHN3HU

40

[okymeHT co3aaH B anekTpoHHon chopme. Ne 21 ot 02.03.2026. UcnonHutens: Xabubynnuxd U.U. 0 AIEKTPOHHbINA
CrpaHuua 40 u3 41. CTpanuua cosaara: 02.03.2026 12:36 =¥ TATAPCTAH



Jluct cornacosanua k AokymeHTy NQ 21 ot 02.03.2026
Muuymatop cornacoanua: Xabubynnuxd U.U. Qupextop
Cornacosanue nHuyumnposaHo: 02.03.2026 12:37

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 Xabubynnux U.MN. Moanucano

02.03.2026 - 12:46

[okymeHT cosaaH B anekTpoHHon chopme. Ne 21 ot 02.03.2026. NcnonHutens: Xabubynnux U.U. N IIEKTPOHHbIA
CrpaHuua 41 u3 41. Ctpanuua cosgana: 02.03.2026 13:16 =¥ TATAPCTAH



