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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1mo XMMUHM Ha YpOBHE CpeAHEro odiiero oopazoBanus pazpadoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHON 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanusa(P@OIl COO), npencraBieHHbix B DemepallbHOM TOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opraHu3anusax Poccuiickoii @enepanuu, peaiu3yronX OCHOBHBIC
o0pa3oBaTesIbHbIE IPOIPAaMMBbl, 1 OCHOBHBIX IMOJIOXKEHUM «CTpaTerun pa3BUTHsI BOCIMTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsA Ha YpOBHE YIIAyOJEHHOTO HW3Y4YEHHs] 3aHHMaeT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBanusa ywammxcs 10-11 kmaccoB. M3yuenue mpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO [Tl aJJanTalllK UX K OBICTPO MEHSIOIIMMCS YCTIOBHSIM JKU3HU B COLIMYME, a TAKKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHM3alusax MpodeccnoHalbHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHUTUIHMH.

B nporpamme mo XuUMUM Ha3HAuUCHHUE TMpeAMETa «XHUMHs» TMOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxenusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUU () YHKITUH:

— UHPOPMALIMOHHO-METOJIMUECKAs, pealu3alus KOTOpOH o00ecreunBaeT —IOJydeHUe
MPEJICTaBICHUS O LIETSX, COJACp)KaHUU, OOIIel cTpaTeruu OOy4YeHUs, BOCIIUTAHUS U PAa3BUTHS
00y4aroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

— OpraHU3alMOHHO-TNIAHUPYIOIIasl, KOTOpas MpeaycMaTpyBaeT onpeiesieHne: MPUHIIUIIOB
CTPYKTYPUPOBAHHUS M TIOCIIEI0BATEILHOCTH U3YUY€HUs Y4eOHOro MaTepuasa, KOJIMYECTBEHHbIX U
KaueCTBEHHBIX €r0 XapaKTEePHUCTUK; IMOAXOI0B K (POPMHUPOBAHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJISI M OLEHKH 00pa3oBaTeNIbHBIX JOCTWKEHUI OOyyaroumxcs B paMKax HWTOTOBOMU
aTTecTanuy B GopMe eMHOTO rocy1apCTBEHHOI0 3K3aMEeHa M0 XUMHUHU.

[Iporpamma asst yriay0aéHHOTO M3YyUYeHUs] XUMHK:

— yCTaHaBIIMBAeT MHBAPHAHTHOE MPEIMETHOE COZEepkKaHHe, 00s3aTeNbHOE ISl U3YUEHUs B
paMKax OTAENbHBIX MpoduiIel, mpeaycMaTpuBaeT pacipeeieHne U CTPYKTypUPOBaHUE €ro 0
KJ1accaM, OCHOBHBIM COJIEp>KaTeJIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

— yCTaHaBIUBAET paclpeielieHne yueOHOro BpeMEHH JIJIsl H3yUeHUs OTJENbHBIX TEM;

— yCTaHaBIMBAET MOCIEI0BATEIHHOCTh U3YUCHHUS YI€OHOTO MaTepuaia ¢ y4€TOM JIOTHMKU
MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

— 12T METOJAMYECKYI0 HWHTEpHpeTalMio Lejdedl W 3aJad M3y4eHHs NpeaMera Ha
yriayOnE€HHOM YPOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHEro OOIero
o0pa3oBaHUs, COJEPKATEIBHON XapaKTePUCTUKH IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOW TPOTpaMMbl cpeaHero oOmero oOpa3oBaHus (JTMYHOCTHBIX,
METamnpeMETHBIX, TPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX
JIEHCTBUI 00Yy4aIomIerocsi 0 OCBOSHUIO COACPIKAaHUS MPEMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B POTPAMME IO XUMHH MIPETyCMOTPEHA IPEEMCTBEHHOCTh
¢ oOy4eHreM XUMHUHU Ha YPOBHE OCHOBHOT'O O0IIIETO 00pa30BaHuUs.

B coorBerctBuM ¢ koHuentyainbHbIMU mnonoxeHusmMu PI'OC COO o Ha3HaueHuu
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yUIeHHS Ha
YPOBHE Cpe/iHero o011ero o0pa3oBaHMsI XUMUS Ha YPOBHE YIITyOJEHHOTO U3YUEHUs HAPaBJIeH Ha
pean3alnio NPEeeMCTBEHHOCTH C MOCIIEAYIOIUM 3TAIOM MOJYyYeHHs] XUMUYECKOTo 00pa30BaHus
B paMKaX M3y4Y€HHs CIEIHATbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCIUILUINH B By3aX U
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OpraHu3alysaX CpeAHero NpodeccuoHanbHOro oopa3zoBaHus. B aToii cBsA3M u3yyeHue npeaMera
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U yriIyOJeHHEe TEOPETHUECKON U
IPAaKTUYECKON MOJArOTOBKHM OOY4YarOLIMXCsl, BBIOPAaBUIMX ONpeAeiaEHHbIH npoduib o0ydyeHus, B
TOM 4YHCI€ C TEpPCIEeKTUBON TOCIEAYIOMIEro IOJNyYeHHsT XUMHUYECKOro oO0pa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasoBanus. Hapsay ¢ atum, B cBete TpedoBanuit ®I'OC
COO x mIaHHpyeMBIM pe3yJbTaTaM OCBOCHHUS (eaepanbHO 00pa30BaTENbHOM MPOrpaMMBbI
cpeaHero ooOmiero oOpa3oBaHMs H3ydeHHE IpeaMeTa «XHMHS» OPUEHTHUPOBAHO TaKXkKe Ha
pelIeHne 3a/1a4 BOCIIUTAHUS U COIIMATIBHOTO Pa3BUTHS 00yJaroLXxcs, Ha (POPMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYalIbHBIX YMEHUH, YMEHUN pallMOHAIN3AaLUU Yy4eOHOro TpyAa U 0OOOLIEHHBIX
CIOCO0OB JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnstomuMu  peamera «XHUMHUsS» Ha YPOBHE YINIYOJEHHOTO HU3y4YeHMs SIBISIOTCA
yrayosnéHubie Kypcebl — «Oprannueckas xumusi» v «OOas u HeopraHuyeckas xumus». [lpu
OIpe/IeIeHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alldd COJEpKaHUs ATUX KYpCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yrIyOJaEHHOTO YpOBHEHM U3ydeHUs MpeaMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOImas M HeopraHudecKas
XUMHUS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3y4Y€HUs IpeAMEeTa. DTa CHCTeMa 3HAHUU IOJIy4aeT ONPEeIEHHOE TEOPETHUECKOe
JIONIOJIHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoiplmMi  00BEM
¢axTonormueckoro marepuaia. Tak, Ha yriayOn€HHOM YpOBHE M3YYEHHs mpeaMeTa obecrieueHa
BO3MOXHOCTh 3HAUUTEJIBHOI'O YBEIMUYEHHs 00bEMa 3HAHMH O XMMHUYECKHX DSJIEMEHTaxX U
CBOWCTBaX MX COCJMHECHUIN HAa OCHOBE PACHIMPEHHS U YrIIyOJIeHUs MPEACTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX NPOTEKaHMs PEaKLMH, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABIECHUSIX O CTPOEHUU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSIETCSA C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pyLIEHUH, a TAKXKe C TOUKU
3peHusi MEXaHU3MOB €€ 00pa3zoBaHus. 3yueHne TUIIOB peakluid TOMOIHsIeTCs (OPMUPOBAHUEM
OpeACTaBIeHUN 00 AMEKTPOXMMUYECKHX IPOLECcax M HJIEKTPOJIM3E PAcIIaBOB U PacTBOPOB
BellecTB. B Kypce OpraHnyeckoil XMMHMH TP PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTHU
COEJMHEHUH yzemnsercs ocoboe BHUMAaHUE BOIpPOcaM 00 3JEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIUi.

B mnuane ¢opmHpoBaHHS OCHOB HAayyHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOIEHAyYHBIX
METO/IOB TIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUHM U3yueHue npeameTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Matemaruka 1 uHpopMaTuKa» U «PyccKuil sI3bIK U JIUTEpATypay.

[Tpu u3yueHum ydeOHOro mpenMera «XHUMHS» Ha YIUIyOJEHHOM YPOBHE TakkKe, KaK Ha
YpPOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeid
MEPBOCTENEHHOW 3HAYMMOCTH sBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHUMHHM Kak 00JIacTH
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, INPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYphl. PemieHne 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3y4YEHHS
IpeaMeTa MpeArnoaaraeT peaau3aluio Takux Lelel, Kak:

— ¢dopMHpOBaHUE MPEICTABICHUI: 0 MAaTepHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX U
M03HABAEMOCTH SIBJICHUM IPUPOJIbI, 0 MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HaYK U €€ Beayieit
poau B OOECNEYeHWH YCTOMYMBOTO pa3BUTHS 4YEJIOBEUYECTBA: B pEIIEHUH MpolieM
HKOJIOTMYECKOM, SHEPreTHUYEeCKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/1aHUU
HOBBIX MAaTE€pHalioB, HOBBIX HCTOYHHUKOB DJHEPruM, B OOECHECUCHHH pPalMOHAIHLHOTIO
IPUPOONOIb30BAHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpe/Ie;
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— OCBOCHHME CHUCTEMbl 3HAHWM, JIEKAIIUX B OCHOBE XHWMHYECKOW COCTaBIIAIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: PYHIAMEHTAJbHBIX MOHSATUH, 3aKOHOB U TEOPUN XUMUM,
COBPEMEHHBIX MPEJCTABICHUNA O CTPOSHUH BEIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJICKYJISIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTAX
NPOTEKaHUS XUMHYECKHX pEaKIHid, 0 XUMHYECKOM PAaBHOBECHH, PAaCTBOpPAaX W JHCIIEPCHBIX
cucTeMax, 00 OOIIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOCTBA;

— (QopmupoBaHue y OOy4arOIIMXCS OCO3HAHHOTO TIOHUMAaHHUSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUS KIIOYEBBIX HJEH M MPOOJIEeM COBPEMEHHOI
XUMHHU, I8 OOBSICHEHUS M MPOTHO3HPOBAHUS SIBJICHHUH, HMEIOIIUX €CTECTBEHHO-HAYyYHYIO
MPUPOY; TPAMOTHOTO pEIlIeHUsl MPoOIieM, CBSI3aHHBIX ¢ XMMUEH, MPOrHO3UPOBAHMS, aHAINU3A U
OLIEHKU C TIO3MIIMH SKOJIOTUYECKOI 0e30MacHOCTH MOCIEICTBII OBITOBOIM M MPOM3BOACTBEHHOM
NESTEIIbHOCTH YeJIOBeKa, CBS3aHHOM C XHWMHUYECKUM MPOU3BOJCTBOM, HCIIOJIB30BAHUEM U
nepepadoTKOM BEIIECTB;

— yriyOJeHWe TpEeACTaBICHWH O HAYYHBIX METOAAX TIO3HAHHS, HEOOXOIMUMBIX JUIS
NpUOOpEeTEeHUs] YMEHU OPUEHTHUPOBATHCS B MUPE BEIIECTB U O0BICHEHUS XUMUYECKUX SIBICHUH,
UMEIOIIMX MECTO B MPHUPOJIE, B TPAKTUYECKOMN EATEIILHOCTH M TOBCETHEBHOM KU3HU.

B mnnane peanuzanuu nepBOOYEpPEAHBIX BOCIHUTATENBHBIX U Pa3BUBAIOMIUX (GYHKIUN
LEJIOCTHOW CHCTEMBI CpelHEero o0Iiero oOpa3oBaHMs NPU M3YYEHUHU IpenMera «XuUMHus» Ha
yriay0iI€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE IIeNU U 3a/1a4H, KaK:

— BOCIIUTaHHE YOS KIEHHOCTH B TO3HABAEMOCTH SIBJICHUH TPUPO/IbI, YBAKEHUS K TPOLIECCY
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIAJAHBIX UCCIECIOBAHUMN B XUMHUH, (OPMUPOBAHKE
MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

— pa3BUTHE MOTHBAIIMA K OOYYCHHIO W IO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCIIUTaHHUIO HAa OCHOBE YCBOEGHHUS OOIIEYEIOBEYECKUX IEHHOCTEH;

— pa3BHUTHE TIO3HABATEIFHBIX HHTEPECOB, MHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, (OpMUPOBAaHME y HHUX CO3HATEIBHOIO OTHOILIEHHS K €aMoOOpa30BaHUIO U
HENPEpPhIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOM Mpo¢eCcCHOHAIbHOW M OOIIECTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 370POBOM
o0pase K13HH;

— ¢dopmupoBanre yMeHHMII W HABBIKOB Pa3yMHOTO TPHPOJIONOIB30BAHMS, pa3BUTHE
HKOJIOTUYECKOM KYJIBTYpPbI, NPUOOPETEHHE ONbITa OOIECTBEHHO-TONE3HON 3KOJOTHUECKON
JeSITeIbBHOCTH

MECTO YYEBHOI'O IIPEJJMETA «XUMMUS» B YYHEBHOM IIJIAHE

OO01iee 4yMCIIO YacoB, BBIACNEHHBIX JUIsl M3ydyeHUss XUMHUHU (YriyOJeHHBIH YpPOBEHb) —
204 yaca:

3aounas opma:

B 10 xiacce —102 vaca (ayauropHast padota - 51 yac, camocTosiTenbHast pabora — 51 yac),
U3 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJIbHBIE pabOTHI (TECTUPOBAHUE), - HE OoJiee 4 4acoB.

-B 11 kimacce — 102 vaca (ayauTopHas pabora - 51 yac, camocTosiTenbHast padora — 51 yac),
U3 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJIbHBIE pabOTHI (TECTUPOBAHUE), - HEe OoJiee 4 4acos.;

Br160op npoBeneHus 1a00paTopHBIX padoT U OIMBITOB OCYIIECTBIIEH ¢ Y4ETOM 0COOEHHOCTEH
JUCTAaHIIMOHHOTO 00Y4YEHHS.
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COJAEP)KAHUE YYEBHOI'O ITIPEJMETA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aroma yriepoga. XUMUYeCKasl CBSI3b B OPraHMYECKUX COECIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBs3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIHN). THUIIBI IepeKpbIBaHMS AaTOMHBIX OpOUTaNIEH, G- U T-
cBa3u. OpuHapHas, JBoWHAas W TpoilHas cBa3b. CrocoObl pa3pblBa CBA3€H B MOJIEKYJIax
oprannveckux Bemects. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHHUSI OPTraHUYECKUX COEAUHEHUM.
Mornekynsipable U CTpYKTypHbIe (popmyiibl. CTpyKTypHble (GOpMYJbl pa3iIM4YHBIX BHUOB:
pa3BEépHyTas, COKpalll€éHHas, cKeneTHas. M3omepus. Buasl wH3oMepumu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o kiaccupuKauy opranndeckux BemecTs. [lonsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIIATypa OpPraHUYeCKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOeHHocT M KJIacCUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenpHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuid psii aakaHoB, oOmiasi ¢hopMmysa, HOMEHKJIATypa U U30MEpHS.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutaneit yriepoja, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, JETUIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakUuil
PaaMKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U u3omepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IUKJIOTeKCaH ) [UKI0anKkaHoB. CriocoObl MOTy4YeHUs U TIPUMEHEHHUE [IUKI0aIKaHOB.

Anxensl. ['oMonoruueckuii ps ankeHoB, o0mias Gopmyina, HOMEHKIATYpa. DJIEeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYl AalKeHOB, SP>-TMOPUAM3AIMA aTOMHBIX OpbuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOIWCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKIUM TPUCOCIAMHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE IIpU JBOWHON CBSA3M, NOJMMeEpU3auuu U okucieHud. lIpaBwiio MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS 1 IPUMEHEHHE AIKESHOB.
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Ankamuensl.  Knmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogartvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHUS U XUMUYECKHX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. I[lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
[IOJIyYEHUS U IPUMEHEHHUE aJIKaJUECHOB.

AnkuHbl. ["'oMonOru4eckuil psii ankuHOB, oOmas Gopmyna, HOMEHKIATypa U U30MEpHs.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrinepojna. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3allMil U TPUMEpHU3aluu, OKUCIeHUs. KucIoTHbIE CBOICTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBEeHHBIE peakii Ha TPOilHYIO0 cBA3b. CHOCOObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMartudeckue yrieBoopoasl (apeHsr). 'omonorndeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OEH30J1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoOJOrOB: PEaKIuu
3aMenieHusl B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peakluu MPUCOEIUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3ouna. [IpencraBienne 06 OpUEHTHPYIOIIEM JICHCTBIH 3aMECTHTENCH B
OEH30JIbHOM KOJIbLIE Ha IMpHUMEpPE AIKWIbHBIX PAJUKaIOB, KapOOKCHJIBHOM, T'MAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzanus crupoina. CrnocoObl MOTYYeHUS U TPUMEHEHUE apOMATUYECKUX YTIIEBOIOPO/IOB.

[Mpuponnsrii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIIH
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HepTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTHYECKHii), pudopmMuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
PUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIIIEBOJOpPO0OB. Peakiuu 3amenieHus
rajoreHa Ha TUJPOKCOTpYINy, HUTPOTPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa IIEnouyd. BsaumopeiicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METajIoOpraHMYecKUX COEAUHEHMSX.
Hcnonp30BaHne TallOr€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsS BEIIECTB M MX IPEBpAILCHUN: H3YUYECHHE
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM MM MOJHOM BOJIbI, pacTBOpa IepMaHraHara
KaJIusi, B3aMMOJICHCTBHE alleTUIIeHa C aMMHAYHBIM pacTBOpoM okcupa cepedpa(l)), kauectBeHHOE
oOHapyKeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MOJYYEHHE JTUJICHA U
U3Y4YEeHHUE €ro CBOWCTB, O3HaKomuieHue ¢ kosutekuusmu «Hedte» um «Yromp», ¢ obpaznamu
IlacTMacc, KaydykoB M PE3UHBbl, MOJEIUPOBAHHWE  MOJEKYJT  YIJIEBOJOPOAOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckue CoeIMHeHNUs.

[IpenenbHble OnHOATOMHBIE CcHUpPTH.. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHoja U
sTaHosa). ['oMmonorudeckuii psis, odmas Gopmysa, n30Mepus, HOMEHKIJIATypa B KJIacCU(UKAITHSI.
@u3nyeckue CBOICTBA NPEIECNIBbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHble CBS3U MEXAY
MOJIEKYJIAaMH CIUPTOB. XMMHUECKNE CBOMCTBA: PEAKIIUH 3aMEILIEHUS, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJICIICTBHE C OPraHWYECKUMHU U HEOpraHUYeCKUMHU KHucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIC CIUPTHI. [leficTBUE »TaHONIa W MeTaHOJIa Ha opraHu3M uesnoBeka. CrocoObl
MOJTyYEHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.
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[Ipocteie adupsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHUYECKHX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakUuu 3aMEIIECHUs, B3aUMOJIECHCTBHE C OPraHWYECKUMU M HEOPraHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakiuii HykieopuIbHOTrO 3amenieHus. JleiictBue Ha opraHusM yenoBeka. CrocoObl MmosyuyeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
®usnueckue cpoicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIE
peakiuu Ha QeHoda. TokcuuHOcTh (eHona. CrocoObl MoJydeHHs W MpUMeHeHue (eHona.
®enonopManbaeTHAHAS CMOJIA.

KapOoHuIbHBIE COENMHEHHSI — QIBJCTHUABI M KETOHBl. JIEKTPOHHOE CTPOCHHE
KapOOHUJIBHON Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0oB M KETOHOB, oOmias ¢opmyina,
u3oMepuss ¥ HoMeHkiaTypa. dusmueckue CBOWCTBAa ajbJAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOSyYyeHUs M NMPUMEHEHHE albJErHI0B U
KETOHOB.

OOHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. Pu3nveckue CBOICTBa OIHOOCHOBHBIX
IpeJiebHbIX KAPOOHOBBIX KUCIIOT. BomopoHbIE CBSI3M MEKY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi Tepu(UKalNU, PEAKIHH C Yy4aCTUEM
YIJIEBOAOPOAHOTO paaukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KHCIOTHL IloHsTHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIAOThL.. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnbie 3¢upsl. ['oMmonorudyeckuit psia, odmas ¢popMmynina, U30MEepUs U HOMEHKJIATypa.
Pu3nyecKne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHON Cperie.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: TMJPOJIMU3 B KUCIOH U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBpUI4 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBofoB (MOHO-, IU- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, rajakrosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOWCTBA M HaXOXAeHUE B pupoae. PoTocnHTe3. XMMUYECKUE CBOKWCTBA TIIFOKO3bI:
PEAKIMHU C YYaCTHEM CIIUPTOBBIX U aJIbJIETUAHOM TPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
ITpuMmeHeHue TIII0KO03Bl, €€ 3HAaUEHNE B KU3HEIAECATEIbHOCTH OpranusMa. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaronue U HEBOCCTaHABIMBAIOUINE Aucaxapuibl. ['uaponus
nucaxapuioB. Haxoxzaenue B mpupone u npumeHenue. [lonmucaxapuapl: Kpaxmai, IITUKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa W ILe/unrono3bl. dusnueckue
CBOICTBa Kpaxmalla ¥ LI€JUII0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMasa: TUAPOIJIN3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHUYECKHE CBOWCTBA LEJUIIOJIO3bl: TUAPOJIN3, IMOJydeHHue 3(PUpoB
1esuTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HMX MPEBPALICHUIl: pacTBOPUMOCTh
pa3IMYHBIX COIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE ITUIIOBOTO CIIUPTa
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B aJbJETH]l Ha PAacKaJI€HHOM MeIHOW MPOBOJIOKE, OKUCIEHHE ATUIIOBOTO CHUPTA JUXPOMATOM
KaJust (BO3MOYKHO MCIOJIb30BaHUE BHIE€OMATEPUANIOB), KAUYECTBEHHbIE PEAKIIMU Ha allbAErH bl (C
ruapokcugoM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBoiCTBa pacTBOpa YKCYCHOM KMCIIOTBI, B3aUMOJEHUCTBHE
pacTBopa Tir0K03bl ¢ rugpokcunom menu(ll), BzaumoneiicTBue kpaxmajia ¢ MOAOM, pellIEHHE
SKCHEPUMEHTAIbHbIX 3aJa4 1o TeMaM «CrupThl U GpeHonb», «KapooHoBbIe KUCIOTHI. ClI0KHBIE

3UPBD».
A30TcoJepKalme OpraHnyecKue coeIMHeHusl.
AMHMHBI — OpraHM4eckue MpOHM3BOJHbIE aMMHuaka. Kilaccupukanus aMuHOB:

anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJIEKYII,
obmas ¢opMmyia, u3omMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
annpaTUYECKUX aMUHOB: OCHOBHBIEC CBOWCTBA, AJIKWUJIMPOBAHHME, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TON. CONMM aJIKUIaMMOHHS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoOJieKyje aHuiInHAa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHHIIMHA.
KauectBennple peaknuu Ha aHwiuH. CrocoObl TONYYeHHS W TPUMEHEHHUE amu(aTHIeCKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH301a.

AmuHokucnoTel. Homenknarypa u uzomepusi. OTaenbHble IPeICTaBUTENN (i-aMUHOKHUCIIOT:
[JIMLYH, ajJaHuH. QU3NYECKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEPHBIX OPraHUUYECKUX COSAMHCHUMN, PeaKIIHs MOJIMKOHICHCAIINH, 00pa30BaHKE MTETITHIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoanbie nonumepsl. [lepBuyHas, BropudHas U TpeTUYHASI CTPYKTYypa OENIKOB.
XUMHYECKUE CBONCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIE PEAKIIUU Ha OCJIKH.

DKCIEepUMEHTAIbHBIE METOJIbI M3YYCHHS BEIECTB M HMX MPEBpALIEHUN: PACTBOPEHHUE
0enkoB B BoOJIe, JeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIMH Ha OEJKH, pelieHue
AKCIIEPUMEHTANIbHBIX 337a4 MO0 TeMaM «A30TCOAEpKAIME OPraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHue OPraHMYeCKNX COCTUHEHUI.

BbicokoMosiekyJsIpHBIE COeTMHEHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb NOJMMEpU3AluU, CpeAHss MoJieKylsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TIOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

[Tonmumepnbie maTepuansl. [ImacTMaccsl (TOIUATUTIEH, TIOTUIPOIUIICH, TOJTMBUHUIXIIOPU]T,
MOJIMCTUPOJI, TOTMMETHIMETAKPUIIAT, TOTUKapOOHATHI, MOTMATUIeHTepedTanar). Y Tuinusanus u
nepepaboTka MIacTuKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHEe Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbBIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO03a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HaueHus (Te(dI0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEDPHI,
OuopasiaraeMble OJIUMEPHI).

OKCIEepUMEHTAIbHbIE METO/bl U3YUYEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3llaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4yKOB, peEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Pacro3HaBaHue MIacTMacC U BOJIOKOH».

Pacuérnrle 3agayn.

Haxoxnenue MoiexyasspHOi GopMysibl OPraHUu4ecKOro COETUHEHHS 10 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHUYECKOTro
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COeTMHEHMS 110 Macce (00BEMY) TPOIYKTOB CTOPaHUs, 110 KOJMYECTBY BellecTBa (Macce, 00bEMY)
IPOJAYKTOB pPEaKUUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYPHOH (HOpMYIIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIHM CIIOCOOOB TOIy4YEHHUS,
onpeJieJICHUE JOIU BbIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanm3zanuss MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHWE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSITHIA, TPUHATHIX B OTJICIBHBIX MPEJAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopus,
3aKOH, aHAJIMW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJIMPOBAHUE.

®usuka: marepus, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: KjieTka, opraHu3M, dKOCUCTeMa, duocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTEPOTPOGHBIA THUI MHUTaHUs, OpokeHHe, (HOTOCHUHTE3, JbIXaHWEe, OCJKH,
YIJIEBOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble UCKOMAaeMbIe, TOTLIHBO.

TeXHOJOTHSI: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHLHOTO TTUTAHUS, MOIOIIIUE CPEJICTBA,
MaTepUabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH aeMeHT. M3otonsl. CTpoeHNE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenernenue
AIIEKTPOHOB TI0O AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOHQUIYpallUM AaTOMOB 3JIEMEHTOB
NEepBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema Xumudeckux saemMeHToB [I..
MenpneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnueckoll CHCTEMBI XUMHUYECKHX
AIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynmaMm Hu
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

XuMmHu4deckasi CBsI3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-aKIEITOPHBINA. DHEPrus U
JUIMHA cBsA3M. [losspHOCTB, HANpPaBIEHHOCTh M HACBHIIAEMOCTh KOBAJEHTHOW cBA3U. KparHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTPOEHUEM (HA NpPUMEPE COEAMHEHHUH BJIEMEHTOB BTOPOTO
nepuoa).
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[IpeacraBinenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemiectBa MOJNIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. THUIIBI KPUCTAIUIMYECKUX
peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mctunuble pacTtBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBope, MOJISIpHAas ~ KOHIEHTpauus. HacellieHHble W HEHACBIIIEHHBIE  PacTBOPBHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHUBHAIIbHBIC Ha3BaHUS
OTAEJBHBIX NPEACTABUTENICH HEOPTaHUUECKUX BEILIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHUUECKOW U OPTraHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPTUU MPU XUMUYECKHX
peakusix. TermnoBble 3Q(PEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, € 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
Y FeTEepOreHHbIe peakunu. Karanus u katanu3atopsl.

OO6paTtumbie 1 HeOOpaTUMBIE PeaKIMU. XUMUYecKoe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHOBecus. PaKTOphI, BIUAIONIME HA IOJOKEHUE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE W KOHILIEHTPAlMH BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llarense.

OnekTponuTrueckas gucconuainus. CuiibHble W crna0ble  3JeKTpoiuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHbli
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHOTro oOMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS M BOCCTAaHOBJICHHS. BakHeHIIMe OKHCIHUTENH |
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl HM3YYEHMsS BEIIECTB U HUX MPEBpAIICHUI: pa3lioKeHUe
MEepoKCcHAa BOAOPOAA B TMPUCYTCTBHUM KATAIM3ATOPA, MOAENH KPUCTAIMYECKUX PEIIETOK,
MPOBEJICHUE pEeaKIuii HOHHOTO OOMEHa, OIpeeICHHEe Cpelbl PAcTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yUeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi Xumus.

ITonoxenne HemerawioB B Ilepmoandeckoil cucreMe XuMHUYeCKHX 3ieMmeHtos [I.I.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyeckue CBOICTBA HEMETaJUIOB.
AnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMHYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJllIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ MapHabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. Haxoxaenne B mpupoje, crnocoObl momydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asoreHoBonoOpoabl. BaxkHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOr€HOB.
JlaGopaTopHbIe 1 TPOMBIIINICHHBIE CTIOCOOBI MOTyYEHHUS TaTIOTeHOB. [[prMeHeHne rajJoreHoB 1 ux
COCTUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
dusnueckue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHE KUCI0POo1a U 030HA. OKCHUIBI U TTEPOKCH/IBI.

Cepa. Haxoxnenue B TpHpOJE, CHOCOOBI TMONMy4YeHHUs, (PU3NUECKHME W XUMHYECKHUE
cBorictBa. CepoBomopon, cynbbuasl. Oxcua cepol(1V), oxcun cepri(VI). Cepuucras u cepHas
KUCJIOTHI M uXx comr. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL. I[lpuMmeHeHue cepbl U €&
COCIMHEHU.
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A3zor. Haxoxnenue B mpupojie, crnocoObl MOIXydeHHs, (PU3MUecKHe U XUMHYECKHE
cBoMcTBAa. AMMHakK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IpriMeHeHHe a30Ta U €ro COeIUHEHHM. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl MoidydyeHUus, U3NYECKue U XMUMHUYECKHE
cBorictBa. @ochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docthopa u ero coenunenuii. PochopHsie yaoOpeHHs.

Yrinepon, HaxoXkIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Duzmdeckue u
XUMHYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriiepoaoM. Oxcua yriaepoaa(ll), okcun
yraepona(lV), yronpHas kucinora u €€ coyii. AKTUBHPOBAaHHBIN yroib, afacopOius. DymiepeHs,
rpadeH, yraepoaHsie HAaHOTpYOKH. [IpruMeHeHre MPOCTHIX BEMIECTB, 00Pa30BAHHBIX YTIEPOIOM,
Y €ro COCTMHECHUM.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKUe M XHUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonmoxxenne MeTayioB B [leproandeckoit cucreMe XUMHIECKUX 3eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTalioB. O0mue pu3ndecKkue cBONCTBA METAJUIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYCCKHNA Psii HapsDKEHUH MeTauioB. OOIIue criocoObl OTyYeHUS METaIOB:
TUAPOMETAJUTYPTHUsl, MUPOMETAIUTYPT U, dIEKTpoMeTaITyprusi. [IoHsiTHE 0 KOPPO3UK METaJLIOB.
CriocoOblI 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB |A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOICTBA, NPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogudeckoit cuCTEMBI XUMHYECKHX
aIieMeHTOB. MarHuii v KanbpIuil: moigydeHue, (Gu3nueckue U XUMUYECKUe CBOWCTBA, IPUMEHEHNE
MPOCTHIX BEMIECTB M X coeAnHEHUH. JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUSI.

AmoMUHUH: TIONy4YeHue, (PU3UYECKne U XUMHUUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB noOouHblx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CHUCTEMBI XUMHYECKUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u OuUXpomarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Toy4yeHnue u mpuMeHEHHE Xpoma.

®u3nueckue W XHMMHYECKHE CBOMCTBA MapraHiia M €ro COeIWHEHHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

Du3nyecKnue U XUMUYECKHE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
commm xkene3a(ll) u xeneza(lll). [lomydenne n npuMeHeHHE KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenrne
MeIU U €€ COCIUHEHUM.

[{uHk: monyuenue, PuU3nUecKre U XUMHUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCH]IA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU M.

DKCrepuMEHTAIbHBIE METO/IbI M3yUEHHS BEILIECTB M UX MPEBpallleHUui: H3yuyeHue 00pasioB
HEMETAIJIOB, TOpEeHUEe cephl, docdopa, Kele3a, MarHusg B KUCIOPOJE, U3YUYCHHE KOJIICKIIUU
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«Mertabsl U CIUIaBbI», B3aUMOJEHCTBUE IEIOYHBIX U LICIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPUAIIOB), B3aUMOICHCTBHE LIUHKA U XKeJle3a C pacTBOpaMu
KHUCJIOT U LIEJIOYEH, KaUEeCTBEHHbIE PEAKIIMU HAa HEOPTaHWYECKUE aHMOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJICHCTBHE I'MIPOKCUIOB aTFOMUHUS U LIMHKA C PaCTBOPaMH KUCIIOT U
LIeJI0YEeH, PEIIEHUE YKCIIEPUMEHTANIbHBIX 3a1a4 110 TemaMm «I anorensn», «Cepa u €€ COeqMHEHUS,
«A30T 1 Qochop U UX COeqUHEHUA», «MeTamibl TIaBHbIX HNOATrPYH», «MeTalibl M0OOUHBIX
HOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B o0ecrieueHUMM yCTOWYMBOIO pa3BUTUSA yenoBedecTBa. [IoHATHE O HayuHBIX
METOJaX IMO3HAHUA U METONOJIOTMH Hay4yHOr' 0 HccaenoBanus. HaydHsle IpUHINIIBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. IIpoMBIIITIEHHbIE CIOCOOBI MONyYeHHsI BaXKHEHIINX BEIIECTB (Ha
IpUMepe IPOU3BOJICTBA aMMHAKA, CEPHOW KHUCIOTHI, MeTaHoJa). IIpomblluieHHbIE CIOCOObI
IIOJIyYEHUSI METa/VIOB M CIUIABOB. XHMMHUYECKOE 3arpsA3HEHHME OKPYKAIOIIEH CpeAbl U €ro
nociencTsus. Posb Xxumun B o0ecrieueHuH SHepreTHIecKoi 6e30macHOCTH.

XuMus U 370poBbe 4YesloBeka. JlekapcTBeHHbIE cpencTBa. [lpaBuia MCHOIb30BaHUS
JIEKapCTBEHHBIX IpenapaToB. Poib XUMUM B pa3BUTUU MEIULIMHBI.

XUMUS ULIM: OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIE 100aBKU. Poib xumun B obecriedeHuu
NUILEBOH O€30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuia Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUU B IIOBCEAHEBHOMN )KU3HU.

XuMHS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMmus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEPUAJIbl, KPACKU, CTEKII0, KEpaMHKa. Matepuainsl 1is
aneKTpoHuKU. HanoTexHomoruu.

PacuérHbie 3anaun.

Pacuétsl: Macchl BeliecTBa WM 00bEMa Ia30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00BEMY OJHOTO W3 YYacTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00BbEMa, KOIMUYECTBa
BEIIECTBA) IMPOJYKTOB pPEAKIMH, €CIM OJHO U3 BEIIECTB HMMEeT NpHUMECH, Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEakIMH, €CIi OJHO U3 BEIIEeCTB JIaHO B BHJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEd DPACTBOPEHHOIO BELIECTBA, MACCOBOM JONIM MU MOJISIPHOH
KOHIIEHTpAllUU BEIIeCTBa B PAcTBOpPE, JOJIM BbIXOAA MPOAYKTa pEaKUUu OT TEOPETHUUYECKU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHUYeCKOM XUMHUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEAMETAaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(UKAIMsA, TEepUOAUYHOCTb, HAOIIOJCHHUE, H3MEpeHHe,
HKCIIEPUMEHT, MO/JIENb, MOJIETUPOBAHUE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TONBI, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMYECKUI YpOBEHb, BEIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN ra3, (GU3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOPOCTb, HEPTrHUs, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Ouochepa, MeraboauM3M, Makpo- U
MHUKpPOAJIEMEHTBI, O€NKU, JKUPBI, YIJIEBOABI, HYKJIEHHOBBIC KHCIOTBI, ()EPMEHTHI, FOPMOHBI,
KpYroBOpOT BEUIECTB U ITOTOK HEPTUU B IKOCHCTEMAX.
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['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIILIEHHOCTb, METAJULYprusi, CTPOUTEIbHbIE MaTepuabl,
CENIbCKOXO3SHCTBEHHOE TPOMU3BOJCTBO, IMHINEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaToB, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATBI

B coorBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOEHHUS NpeIMeTa « X UMHs» Ha YPOBHE CpPEeIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH M CAMOOIPENENIEHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBAThCSl IPUHATBIMU B OOLIECTBE IpPaBUIAMU U HOpPMaMH IOBEACHUS; HAIUYME
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IEJIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMHUS» OTPaXKarT cHOpPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH 00OYUYAIOMIUXCs B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMUSL» OTPaXKarT cHOPMUPOBAHHOCTD
OIbITa [T03HABATEIBHON U MPAKTUYECKOHN JEATENIbHOCTH 00yUYaroluXcsl B MPOILECCE peanu3auu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIUTAHMS:

—O0CO3HaHUS 00YYAIOIMMHICS CBOUX KOHCTHTYLIMOHHBIX TPaB M 0053aHHOCTEH, yBaXKCHUS K
3aKOHY M TIPaBOTIOPSJIKY;

—HIpEACTABJICHUA O COLHUAJIBHBIX HOPMAaX W IHpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUH B
KOJUICKTHBE;

—TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTU ITPHU CO3JaHUN yLIe6HI)IX ITPOCKTOB,
peleHn  yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH XUMHYECKUX SKCIIEPUMEHTOB;

~CMOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHHUSL, JIOTHUKY U apTYMEHThI JPYTHX
NPY aHAJIN3E Pa3InIHBIX BUIOB YU€OHOM A€TEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

—~I[EHHOCTHOTO OTHOILIEHUS K HCTOPHMYECKOMY M HAyYHOMY HAcCJIEIUI0 OTE€YECTBEHHOM
XUMUH;

—YBa)X€HUS K MpOIlecCy TBOpYECTBA B OOJACTH TEOPHUH M MPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0EHHH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

—MHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJYyYEHUH M TOCIECAYIOLIEM aHAIU3E
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHXKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

—~HpPaBCTBEHHOI'O CO3HAHMS, 3STUUECKOI0 IMOBE/ICHNUS,

—CIOCOOHOCTH OIICHWBATh CHUTYallMH, CBS3aHHBIE C XHUMHYECKUMHU SIBICHUSIMH, H
MPUHUMATh OCO3HAHHBIE PEILICHHUS, OPUEHTUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

~TOTOBHOCTH OIIEHHMBATh CBOE MOBEJEHUWE M TOCTYNKH CBOMX TOBApHILEH C MO3UILIUNA
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHMS TIOCIECTBUN MOCTYIIKOB;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbSI:

—TIOHMMaHHUsl I[IEHHOCTeH 370poBOro M Oe3omacHoro oOpasza KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIECHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

—Cco0MroIeHns TpaBuil 0e30MacHOr0 OOpalleHusl C BEMIeCTBAMU B OBITY, MOBCEIHEBHOMN
KU3HU, B TPYIOBOM IE€SITEILHOCTH;

—~TIOHUMaHUsl [EHHOCTH TMPaBWI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3[J0POBbIO U KU3HU JIIOJIEH;
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—~OCO3HAHHUS MOCIEICTBUI M HENPUATUS BPEIHBIX NPUBBIUEK (YNOTpeOJeHUs alKoroJs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS

—~KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEeNIbCKONH JAESITeTbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JACSATSILHOCTH;

—YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTHUECKUX 3a/Jad COIHAIbHOMI
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

—HMHTepeca K MPaKTUYECKOMY HU3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

—YBa)KEHUS K TPYAY, JIOJAM TpyAa U pe3ysbTaTaM TPYI0BOU AesITebHOCTH;

—TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHUIYaTbHOW TPACKTOPHH 0Opa30oBaHUS,
Oynyiieil mpodeccun u peanu3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIUTAHUSA .

—3KOJIOTUYECKH 11e71ecO00pPa3HOro OTHOIICHHUS K MPHUPOJIe KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

—~TIOHUMaHUS II00ATLHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHOM U COLIMATIBHOM CPEIbL;

—O0CO3HaHUs HEOOXOJUMOCTH UCHOIb30BAHUS JOCTHKEHUN XUMHHU ISl PEIICHUS BOIIPOCOB
PaLMOHATBHOTO MPUPOAONIOIb30BAHMS;

—aKTUBHOTO HENPUATHS ACUCTBUM, NPUHOCAILIMX BPEI OKPYKAIOUIEH MNPUPOJHOU cpene,
YMCHUA IMPOTrHO3UPOBATH H€6JIaFOHpI/IHTHI)I€ OKOJIOTHUYCCKUEC MOCICACTBUA MPCAIIPUHUMACMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

—HaJIn4us Pa3sBUTOI0 SKOJIOTMYCCKOTO MBINIJICHUA, DKOJIOTHUECKOH KYJbTYPHbI, OIIbITA
JEATENIbHOCTH  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&J’ILHOﬁ IPAKTHUKCE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

—~MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH |
00IIECTBEHHON TIPAKTHUKHY;

~TIOHUMaHUsl CcrnenupuK XUMHH KaK HayKd, OCO3HaHus €€ poiu B (HOPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHpPE KaK O €IMHCTBE IMPUPOIbI M YEJIIOBEKA, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

—yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JUJII COBPEMEHHOM IMBUIM3AINM: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaIbHOU
KYJIbTYpHbI, B PEIICHUN TII00ATBHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIINHBI,
obecreueHnH yCIOBUN YCTEIIHOTO TPYJAa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

—€CTECTBEHHO-HAYYHONM T'PaMOTHOCTH: TOHMUMAaHHS CYIIHOCTH METOJOB IO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJBL30BATh MONy4yaeMble 3HAHUSI IS
aHajan3a U OOBSICHEHUs SBICHUW OKPYXKAIOMIEr0o MHUpa W MPOUCXOMSIIMHNX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIINXCS JAHHBIX
C LETBIO TTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

—CTMOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl pEIICHUS TIPpoOieM
B pEaJIbHBIX KU3HEHHBIX CUTYyaIUsX;

—HHTepeca K MO3HAHUIO, UCCIIEN0BATENBCKOMN AESITEIbHOCTH;
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—TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

—HMHTEpeca K OCOOEGHHOCTSM TpyZAa B pa3iIWyHbIX cdepax mpodeccHoHaIbHOM
NEeSITETTHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbie pe3ysIbTaThl OCBOCHHS MPOTPaMMbl 110 XMMHU Ha YpPOBHE CpPEIHETrO
o011ero 00pa3oBaHus BKIIOYAIOT:

—3HaUUMBbIC I (DOPMHUPOBAHHSI MHPOBO33PEHHS OOYYAIOUIMXCS MEKIUCIHUIUTMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

—YHUBEpCaJlbHble  yuyeOHble  JIeHCTBUS  (IIO3HABaTelbHbIE,  KOMMYHHUKAaTHBHBIE,
peryiasTHBHBIC), oOecneunBaronie (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

—CIIOCOOHOCTh ~ OOYYArOIIMXCsl  UCIOJIB30BaTh ~ OCBOCHHBIE  MEXKIUCIUILTHHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJbHBIC y4eOHBbIE JCWCTBUS B IO3HABATEIBHOH W
COLIMAJIbHOM MIPAKTHKE.

MeTtanpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU Y4eOHBIMH
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICUCTBUSMU.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBbIe JOormuecKre ACHCTBHS:

—CaMOCTOSTENFHO (DOPMYIHPOBATh U aAKTyalIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

—ONpeNeaTh LENU ACITENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

—~UCIOJIb30BaTh IMPU OCBOCHHUM 3HAHUW NPUEMBI JIOTMUYECKOTO MBIIUICHUS: BBIIACISTH
XapakTepHbIE TPU3HAKKM TIOHATHH M yCTaHABIWMBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHITHS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

—BBIOMPATH OCHOBAHUS U KPUTEPHH JIJIS1 KJIaCCU(UKAIIUU BEIIECTB M XUMUUYECKHUX PEaKIINA;

—yCTaHABJIMBATh NPUUMHHO-CJIEJICTBEHHBIE CBS3H MEXK]Y N3y4aeMbIMU SBJICHUSIMU;

—CTPOUTH JIOTMUECKHE pacCyXJeHUs (WHIYKTUBHBIC, IEAYKTHUBHBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI 1 3aKJIIOUCHUS;

—TIPUMEHATH B MpOIlecce MO3HAHUS UCTOIb3yeMble B XUMHUH CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeINIH, TTPe00Pa30BhIBATH MOJIEHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
xumMudeckas (GopMyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX U IPAKTUUCCKUX 3a7a4, TPUMEHATh HA3BaHHBIC MOJICTLHBIC MTPEACTABICHUS JIJIsI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKIUH.
bazoBEIe HccIe0BaTENLCKHIE JCHCTBHUS:

~BJaJ€Th OCHOBAMH METOJIOB HAyYHOT'O MTO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIHIA;

—dopmynupoBaTh 1LETW U 3a7a4d  HCCIEAOBAHUS, WCIOJIB30BaTh TIOCTABIICHHBIE W
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 POBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

—~BJAJE€Th HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W TPOBEJCHUS YYECHUUYECKUX
SKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOAATh 32 XOAOM TMPOIECCa, CAMOCTOSTEIBHO
MPOTHO3MPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOMICHHWS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJITaTOB UCCIICOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;
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—~NpuoOpeTaTh OMNBIT YYEHWYECKOH HCCIIEAOBATEILCKOM M IMPOEKTHOH JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
IPAaKTUYECKUX 3344, MPUMEHEHMNIO PA3INYHBIX METOA0B NO3HAHUA.

Pabora ¢ undopmariueit:

—OpHEHTHPOBATbCA B PA3IMYHBIX HMCTOYHUKAX HHpOpManuu (Hay4dHO-TIOMYJISIpHAS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

—(opMynupoBaTh 3amMpochl W NPUMEHATh Pa3IWYHbIE METOJAbI IPU IOHCKE M O0TOOpe
uHpopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHsI yU€OHbIX 3aau OIPeeIEHHOIO THIIA;

—~TpUOOpPETaTh OMBIT UCIOIb30BaHUS UH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

—CaMOCTOSITEIIbHO BBEIOMPATh ONTUMAIBHYIO (POPMY MpECTaBIeHHS HH(POpPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

—HCIIOJIb30BaTh HAYYHBIA S3BIK B KAayecTBE CPEACTBA NpHU paboTe C XHUMHUYECKOM
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUeCKue M MaTeMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aO0peBUATYpHI, HOMEHKIIATYPY;

~HCII0JIb30BaTh 3HAKOBO-CUMBONMYECKMUE CPEACTBA HAMAAHOCTMU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

—3a/1aBaTh BOTPOCHI IO CYIIECTBY 0OCYKJaeMOil TEMBI B X0JI¢ JUaiora U/WIN TUCKYCCHH,
BBICKA3bIBaTh MJI€H, (POPMYJIHUPOBATh CBOU MPEJUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

—BBICTYNATh C MPE3CHTAlLMEeN pe3yJbTaTOB [03HABATEIbHON JESITEIbHOCTH, MOJIy4YEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIIEOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanmu3any y9eOHOTO TPOEKTa, M (OPMYIUPOBATH BBIBOJABI IO pE3yJabTaTaM HpPOBEIEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMSI ITO3ULMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.
PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA

—CaMOCTOSITEIbHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JIEATENBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npe/ularaéMblii alrOpyUT™M JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((PEeKTUBHBIN CIIOCO0 UX pEIIeHUs C yYETOM MOJyUYEHHUs] HOBBIX 3HAaHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAX;

—OCYUIECTBIISTh CAMOKOHTPOITB IEATEIIbHOCTH Ha OCHOBE CaMOaHAJIN3a M CAMOOIICHKH.

INPEJAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTpamMMbl 10 XMMHUU Ha YIiyOJIEHHOM YpPOBHE Ha
YPOBHE CpeIHEro oOLIero oO0pa3oBaHMs BKIIOYAIOT crienuuueckue A y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, WUHTEPIpETAlH U
npeoOpa30BaHUIO 3HAHHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX Y4EOHBIX CUTYyallUsX, a TaKK€ B pPEaJbHBIX JKU3HEHHBIX CUTYalUfX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XuMuu peAMeTHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TO1aM
U3Yy4YECHUS.

10 KJIACC

[IpeameTHBIC pE3ynbTaTHI OCBOEHUS Kypca «OpraHudecKas XUMHUs OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABIECHUI: O MECTE U 3HAUEHUU OPTAHUYECKON XUMHH B CUCTEME
€CTECTBEHHBIX HAyK U €€ poJii B 00€CTIeYeHUN YCTOMUMNBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUN
po0JieM SKOJIOTHYECKOM, SJHEPreTUYECKON U MUIEBOM 0e30M1acHOCTH, B PA3BUTUU MEIUIINHBI,
CO3JIaHMM HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHHKOB DHEPTHH, B OOECIEUCHUH PAIMOHATHHOTO
MPUPOIOTIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKe
AKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON CpeJie;
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BJIQJICHUE CHCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIlIne
MOHATHUS — XUMUYECKHH JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAs 000JI0YKa aToma, s-, P-, daToMHbIe
opOUTai, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMS aToMa, TMOpHAM3AIMs aTOMHBIX OpOUTalIeH,
WOH, MOJIEKYJa, BaJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIEHUS, XMUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAS] MacCca, MOJIAPHBINA 00BEM, YTIIEPOJHBIN CKeNeT, (PYHKIMOHAIbHAS TPYIIIA,
pamukan, CTPYKTYpHbIE (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHbBIC, CKEJECTHBIE), H30MEpHS
CTPYKTypHasi U IPOCTPAHCTBEHHAs (T€OMETpUYECKas, onmu4eckas), 30Mepbl, FTOMOJIOTHYECKUN
psi, TOMOJIOTH, YIJIEBOJLOPOABI, KUCIOPOA- M a30TCOAEpIKAIIME OPraHUYECKHE COCIUHEHHS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COETMHEHUS;

TeopuH, 3akoHbl (mepuommyeckuid 3akoH JI.VM. MenaeneeBa, Teopusi CTPOCHHS
oprannyeckux BeniectB A.M. bytinepoBa, 3aK0OH COXpaHEHHs MACChI BEIECTB, 3aKOH COXPaHEHUs
Y TIPEBPALLECHUS SHEPTUU TIPU XUMUUYECKHUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK
XUMHUH, MHPOBO33PEHUECKHE 3HAHMS, JEXKAllMe B OCHOBE ITOHUMAHUSA MPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKUX SIBJICHUM;

NPEACTABICHUS] O MEXaHW3MaxX XUMHUYECKUX pEeaKUud, TEPMOJUHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHHUS, O B3AHMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJax (MHIYKTUBHBIN U Me30MepHbIi 3pdexTsl, opueHTants! | u I pona);

(akToJIOrMYecKue CBEJEHHS O CBOMCTBaxX, COCTaBe, MOJIYYEHMHM U Oe30MacHOM
WCIOJIb30BAaHUN BAYKHEHIIIMX OPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTU
YeJIoBeKa, OOIINX HAyYHBIX IPUHIUIIAX XUMHYECKOTO TIPOU3BOJICTBA (HAa IpUMEpE MPOU3BOICTBA
MeTaHoJIa, epepadboTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISTH XapaKTEPHbIE NMPU3HAKU TOHITHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU OMMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHMIA: HCIONH30BATh XUMUYECKYIO CHUMBOJUKY JISI COCTaBJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAIIEHHBIX M CKEJIETHBIX) (opmyn
OPTraHMYECKUX BEUIECTB; COCTABISTh YPABHEHUS XHUMHUYECKHUX PpEAKIMIl M pacKpblBaThb HX
CYLIHOCTb:  OKHCJIUTEIbHO-BOCCTAHOBUTEIBbHBIX  PEaKUUN  IMOCPEICTBOM  COCTaBIICHUS
AIIEKTPOHHOTO OajaHca ITUX peaklui, peakuii HOHHOTO 0OMEeHa MyTEéM COCTABICHHS WX MOJIHBIX
U COKpAIIEHHBIX MOHHBIX YPaBHEHMI; U3rOTABIMBATh MOJIENIN MOJIEKYJl OPIraHUYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHM: YCTaHABIMBATh MPUHAJIEKHOCTh U3yUYEHHBIX OPraHM4YEeCKUX
BEIIIECTB 110 UX COCTaBYy U CTPOEHUIO K ONpeeIEHHOMY KJIacCy/TpyIIe COeUHEHUH, 0agamb UM
Ha3BaHu 1o cucreMatudeckoil HomeHkiarype (IUPAC) u npusooums TpuBuanbHble Ha3BaHUS
JUTSL OTIETIBHBIX MPEACTaBUTENEH OpraHuYeCcKIX BEIIeCcTB (ITHIICH, alleTUJIeH, TOTYOJI, TIUIEPHH,
ATUJIEHTIIMKOb, (peHon, opMaabaeru, aleTanbIerus, alleToH, MypaBbUHas KUCIO0Ta, YKCYCHast
KHCIJIOTa, CT€apUHOBAs, OJEWHOBAas, MaJbMUTUHOBAS KHUCIOTHI, TJIMLMH, alaHWH, MajbTO3a,
bpyKkTO3a, aHWJINH, TUBUHUJII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUS OMpPENesTh BHJI XUMHYECKOW CBS3HM B OPraHHMYECKUX
COeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHS TMPUMEHSTH TOJOKEHHUS TEOPUU CTPOCHUS OPTaHUUYECKUX
BemectB A.M. bytnepoBa st 0OBsSCHEHHs] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOECHHE, (U3NYECKHUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
AJKaHOB, LHKJIOAJKAHOB, AaJKEHOB, aJKaJMEHOB, aJKWHOB, APOMATHYECKHX YIIIEBOJOPOIOB,
CIIUPTOB, ANBJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOECIUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJHCAXaPUJIOB),
WUIFOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXAY HUMH YPaBHEHHMSIMU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIMA C UCTIONB30BAHUEM CTPYKTYPHBIX GOPMYI;
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c(OpMHUPOBAHHOCTh YMEHMsI MOJTBEP)KIaTh Ha KOHKPETHBIX IMpUMepax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPraHMYECKMX COEJUHEHMH OT KpaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTb HWCTOYHHUKH YIIIEBOAOPOIAHOTO CBHIPHA
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W MPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

c(OpPMUPOBAHHOCTh BIIQJICHUSI CUCTEMOM 3HAHMH O €CTECTBEHHO-HAYyYHBIX METO/ax
[IO3HAHUS — HaONIO/IEHUH, W3MEPEHUH, MOJCIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHUPOBAHHOCTh ~ YMEHHSI TPUMEHSTh OCHOBHBIE  ONEpPAlMH  MBICIUTEIBHOM
NESATENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIU;

c(OpPMUPOBAHHOCTh YMEHHUIA: BBISBISATH B3aUMOCBA3b XUMUUECKUX 3HAHUN C MOHATHAMH U
IPEJCTaBICHUSIMU  JPYTMX €CTECTBEHHO-HAYYHBIX IPEJAMETOB JJisi 0ojiee OCO3HAHHOIO
MOHUMaHUS CYIIHOCTU MaTE€pUaJIbHOIO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIE 3HAHUS 110
OpraHMYECKON XUMHUU AJis1 OOBSCHEHUS U NPOTHO3UPOBAHUS SIBJICHUM, UMEIOLINX €CTECTBEHHO-
Hay4HYIO [IPUPO.LY;

c(OpMUPOBAHHOCTh YMEHHIl: MPOBOJUTH pacu€Thl IO XMMHUYECKUM ¢opMylaM H
YPaBHEHUSAM XHMUYECKUX DPEAKIHH C MCHONb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJICHUI0O XMMUYECKON (HDOpPMYIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AaHAM3UPOBATh U OLICHUBATH C TO3MIIHIA
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JAESITEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKOM BelIecTB, HUCIOJIb30BaTh IOJYyYEHHbIE 3HAHMS IS
IPUHSITHS TPAMOTHBIX pEIIeHU IPOoOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHEH;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOATENbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHIL
HKCIEPUMEHT (IIOJTyYeHHE U U3yYEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIIIEBOJOPOAOB PA3IMUYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPTaHUYECKUX BELLIECTB, PEIICHNE
AKCIEPUMEHTAIbHBIX 3a]1a4 110 pacllO3HABaHUIO OPTaHUYECKUX BEIIECTB) C COOIIOICHIEM ITPABUII
6e3omacHoro oOpallleHHs C BeleCTBaMU U J1TaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
LeNb HWCCIENOBaHUsS, MPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHMI: COONIOAATh MpaBuia HKOJOTHYECKU LeJIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOM [JEATETBHOCTH B LEISAX COXPAHEHHs CBOErO 3710POBbS,
OKpYKarollel TPUPOJHOW Cpelbl W JIOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS; OCO3HABATH
OMACHOCTh TOKCHUYECKOTO JECHCTBMSI HA JKHUBBIE OPraHU3Mbl ONPEIENEHHBIX OPraHMUYECKHX
BellecTB, MOHUMasi cMbica nokasarens [1JIK; ananusupoBath 11€51€c000pa3HOCTh MPUMEHEHUS
OpPraHMYECKUX BELIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOLICHUS PUCK-
M0JIb34;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIJIATH IIEJCHANPABICHHBIH TMOMUCK XUMHUYECKON
uH(pOpMallil B pa3IMYHBIX MCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XMMHUYECKYIO
uH(popmaruio, nepepadaTeiBaTh €€ W MCIOIL30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOMH
3a7a4yei.

11 KJIACC

[TpenmeTtHbIe pe3ynbTaThl 0OCBOeHHUs Kypca «OO011as 1 HeopraHudeckast XUMHsD OTPakaroT:
Cc(OPMHUPOBAHHOCTb MPEICTABICHUI: O MaTepUAIbHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SBJICHUN IIPUPOJIBI, O MECTE Y 3HAYEHUU XUMUU B CHCTEME €CTECTBEHHBIX HAyK
u e€ poau B O0ECICYEHUH YCTOMYMBOTO PA3BUTHUS, B PEHICHUU MPOOJIEM HKOJIOTHYECKOM,
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SHEpPreTM4ecKoil M MuIeBOM 0e30MacHOCTH, B Pa3sBUTHMM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
IPUPOONOIL30BaHUSA, B JOPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYJIbTYPbI UEIOBEKA, a TAKXKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHPOTHON CPEE;

BIAJICHAE CHCTEMOM XMMMYECKHX 3HAHMH, KOTOpas BKJIKYACT: OCHOBOIIOJIAraloLIne
MOHATHUS — XUMHUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIBL, JJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aroMHBIE OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'MOpHIM3aIis
aTOMHBIX OpOuWTasiel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKAsl PELIETKA, XUMHUYECKas peakuus, pacTBOp, JIEKTPOJIUTBI, HEIIEKTPOJUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMANMsA, CTENCHb JUCCOLMALMM, BOJOPOIHBIM  IIOKA3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON peaKiiu, CKOPOCTh XMMUYECKON
peakuMy, XMMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOPHsl DJICKTPOJIUTHUECKOU
auccouranuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHHUs U INPEBPALLEHUS 3HEPIHMHM IIPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHMUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHbIE PECTABIICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIDHOM ¥ HaJAMOJEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXAaHM3MaX XUMHUYECKHX
peakuuid, TEpPMOJAMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKaHUs, O
XMMHUYECKOM PABHOBECHHM, PACTBOpAX U JUCIEPCHBIX cHCTeMax; (DaKTOIIOrH4ecKue CBEIEHUS O
CBOWCTBAaX, COCTaBe, MOJYYCHUH U O€30MacHOM HCIOJb30BAaHUM BAKHEHIIMX HEOPTaHMUYECKUX
BEIIECTB B OBITY M IPAKTUYECKON JEATEIIBHOCTH YEIOBEKa, OOLIMX Hay4YHbIX HPUHIUMIAX
XUMHYECKOI0 TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHHI: BBISABIIATH XapaKTEpHbIE MPU3HAKHU MTOHATUH, YCMaHasIueams
UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIHME MOHSATHS MPU OMHCAHUUM HEOPTraHUYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHUSl HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHHUS ONPEAEATh BAIEHTHOCTb M CTENIEHb OKMCICHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, METalInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMUECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMI: KiIacCU(UIMPOBATh: HEOPraHWYECKHE BeIIeCTBa MO UX
COCTaBY, XMMHMUYECKHE PEaKLUU IO Pa3IMYHBIM MpHU3HAKaM (YUCIYy U COCTaBY pearupyroiiux
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakiuu, H3MEHEHHIO CTENEeHEeW OKHCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa 1 Ipyrue);

CaMOCTOSITENIBHO 8blOUpamb OCHOBAHUS W KPUTEPUHM IS KIACCHU(DUKALMU H3ydyaeMbIX
BEIIECTB U XMMHUECKHUX PEaKIIHii;

COPMHPOBAHHOCTh ~ YMEHHUS  PAaCKpbIBaTh ~ CMBICH  HEPUOJUYECKOT0  3aKOHA
J V. MenzneneeBa u JI€MOHCTPUPOBATh €ro CHCTEMATHU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OpMUPOBAHHOCTh YMEHHII: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUYECKMX  DJIEMEHTOB  IepBOro—ueTBéproro nepuonos Ilepumoamyeckoid  cucTemsl
J.M. MenpneneeBa, WCIONb3ysd IOHATHS «IHEPIETUYECKHUE YPOBHM», «IHEPIETHUYECKHE
HOYPOBHMUY», «S-, P-, d-aTOMHBIE OpOHMTAIN», «OCHOBHOE W BO30YKIEHHOE DHEPreTHYCCKHE
COCTOSIHUSI aTOMay; OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKHX JIEMEHTOB U
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UX coenuHeHuWd 1o mnepuojgam W rpynmnam llepuonuueckoit cucremsl J[.M. Menneneena,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000I0YCK;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepru30BaTh (OMUCHIBATH) 00IINE XUMUYECKUE CBONCTBA
BEILECTB PA3JIUYHBIX KJIACCOB, HOOMEepicOams CYUIECTBOBAHUE T'€HETUUYECKOW CBSI3U MEXKIY
HEOPraHWYECKHMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHHMIl COOTBETCTBYIOLIMX XHWMHUYECKHX
peaKkuuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABJICHHSI AJIGKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMHUHHS);

Cc()OPMUPOBAHHOCTh YMCHHSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKUX
peakuuii ¢ y4€TOM HX DSHEPreTMYECKUX XApaKTEPUCTUK, XapaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON PEaKIMi B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT'0 PAaBHOBECHUS I0/1 BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunuun Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh XUMHUECKUE PEAKIIUH, JICKAIME B OCHOBE
MPOMBIIIICHHOTO TIOMYyYEHUS] CEepHOW KHUCIOTBHI, aMMHakKa, OOIIUMe HaydHble MPUHIIUIIBI
XUMUYECKUX TMPOU3BOJCTB; 1EIEeCOO0Pa3HOCTh TPUMEHEHHUS HEOPraHWYECKHUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BIAJACHUS CUCTEMOW 3HAHUN O METOJIaX HAyYHOT'O MO3HAHUS SBJICHUN
MPUPOJIbI — HAOTIOICHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaTbHbIi U MBICIICHHBIH ),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUs TMPUMEHSTh OTH 3HAHUA [pU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATEThHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(OpPMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XMMHUECKUX 3HAHUM C MOHSATUSMU H
MPEACTABICHUSAMU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 0o0Jiee OCO3HAHHOTO
MOHUMaHUS MaTepUaAIbHOIO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHUS MMPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM TTOHITHI «MaccoBast
JIOJISI BEILIECTBA B PACTBOPE» U «MOJISIPHASI KOHIIEHTPALUS»;

MaccChl BeIlleCTBa WM 00BbEMA raza Mo WM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIHU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB;

TerI0BOTO 3¢ (HeKTa peaKIuu;

3HA4YE€HHS BOJOPOJHOIO MOKA3aTessl pAaCTBOPOB KUCIOT U LIEJIOYEH C U3BECTHOM CTENEHBIO
JIUCCOITUAITNY;

Macchl (00bE€Ma, KOJNMYECTBA BEIIECTBA) MPOJIYKTAa PEAKIHUU, €CIU OJHO U3 UCXOIHBIX
BEILIECTB JAHO B BHJIE pACTBOPA C ONMPEICTEHHON MaCCOBOM JI0JIE paCTBOPEHHOTO BEMIECTBA HIIH
JaHO B U30BITKE (MMEET MPUMECH);

JIOJIA BBIXO0J1a TIPOJTYKTA PEAKIINH,

00BEMHBIX OTHOIIICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIHHO TUTAHUPOBATH U MPOBOJUTh XUMHUYECKUN
AKCIIEPUMEHT (MIPOBEICHUE PEaKIIUii HOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTaHWYECKHUX BEIIECTB, OMPEICIIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIAUKATOPOB,
W3YYCHHUE BIUSHUS PA3MUYHBIX (HAKTOPOB HA CKOPOCTh XMMHUYECKOM peakiuu, pelieHue
AKCIIEPUMEHTANIbHBIX 3a/1ad 1o TeMaMm «Metamib»y u «Hemeramib») ¢ coOmoIeHneM MpaBUil
Oe3omacHOro OOpaIrieHus C BellecTBaMH U JabopaToOpHBIM 000pymoBaHUEM, (HOPMYITHPOBATH
1edb HWCCIAEAOBAHUS, npeocmasiams B Pa3IudHON (opMe pe3yabTaThl AKCIEPUMEHTA,
aHanu3Upo6ams N OLIEHUBATh UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOIONATh MpaBWIa MOJB30BAHUS XUMUYECKON MOCYI0N U
71a00paTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMU IO
BBITIOJTHEHHIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB, YKOJIOTHYECKHU 11eJIeCO00pa3HOTO TOBEICHUS
B OBITYy M TPYIOBOW MEATENLHOCTH B IIEJIAIX COXPAHEHHUS CBOErO 3[0POBbS, OKpYXKaloUIei
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NPUPOJHON cCpeabl M JOCTHIKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HA6AMb OIACHOCTH
TOKCUYECKOTO JEHUCTBUS Ha YKUBBIC OPraHU3Mbl ONPEAECIEHHBIX HEOPraHWYECKUX BEILIECTB,
nmoHuMas cMbIci nokaszarens I1JIK;

c()OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANIPABICHHBIA MMOUCK XUMHUYECKOU
uH(pOpMallMKl B Pa3IMYHBIX MCTOYHUKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaiuu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalrIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABIIEHHON y4eOHOI
3a/1a4en.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanue KonuuectBo uacoB
1/ pa3zieyioB U TEM
HpOTpaMMEL Beero Kownrp- || ITpakr- MeTtoapl 1 (hOpMBI Opranu3auu o0ydeHus. XapaKTEPUCTHKA AEATEIBHOCTH 00YYarOIINXCS
bIC KHUe

paboTsbl | paboThI

Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM

1.1 |[Ipenmer opranuyeckoii| 8 PackpeiBaTh CMBICT N3y4aeMbIX MOHATHH (BBIACTATH UX XapaKTepHbIe IPU3HAKU) U TPUMEHSTh 9TH
xumuu. Teopust TIOHSITHSI TIPH OMTUCAHUH COCTaBa M CTPOSHUS BEIICCTB, I O0BSICHEHUS OTICIIBHBIX (DAKTOB U
CTPOEHUSA SIBJICHU.

OpPraHUYECKUX PackpbIBaTh CMBICI MOJIOKEHUI TEOPUU CTPOEHHUS Oprannueckux Bemects A.M. byriepoa u
COEIMHEHUI MPUMEHSTh UX JIJIs1 OObSICHEHHSI 3aBUCIMOCTH CBOMCTB BEILIECTB OT COCTAaBA U CTPOCHHUSI.
A.M. bytneposa Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY IS COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEPHYTHIX, COKPALIEHHBIX, CKEJIETHBIX) POPMYIT OPraHUYECKUX BEIIECTB.

OnpenensTb BUAbI XUMUYECKON CBSA3H (OJAMHAPHBIE, KPATHBIE) B OPraHUUYECKUX COCTUHEHHSX.
XapakTepu30BaTh POJIb U 3HAYCHUE OPTaHUYECKOM XMMHUHU B PEIIEHUH NTPOOIJIEM SKOIOTUYECKOH,
MUIIEBON O€30MaCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3/IaHUH HOBBIX MaTepHallOB, B 00eCTIeUeHUU
palMOHAIBHOTO ITPUPOIONOIB30BaHNUS; OATBEPKIATh €€ CBA3b C IPYTMMH HAyKaMU.
Hcnonp30BaTh MOJIETN OPraHUYECKUX BELIECTB JUISl WIUTFOCTPALMU UX XUMHUYECKOTO 1
IIPOCTPAHCTBEHHOT'O CTPOCHUH.

Habmro1aTh ¥ ONUCHIBATH JEMOHCTPAIIMOHHBIE ONBITHI; IPOBOAUTH U OMMCHIBATH JIA0OPATOPHbBIE

OMBITHI
|Hmozo no pasoeny H 8 H H H
|Pa311e.11 2. Yri1eBoaopoanl
2.1 |I[IpenemnbHbIe 5 Branets n3y4aeMbIMH XUMHYECKHIMH TOHATHAMA.
YIJ1€BOJOPOABI — BbIABIATH XapaKTepHbIE IPU3HAKY MOHATHH, yCTaHABINBATH UX B3aHMOCBS3b, UCIIONb30BaTh
AJIKaHBI, IINKIIOAIKAHBI COOTBETCTBYIOIIUE TIOHATHS IIPH OITMCAHUH COCTaBa, CTPOCHHUS U MIPEBPAIICHNI OPraHMIeCKHUX
2.2 |[HenpenenbHbie 14 1 ||COCAMHCHHH.
YTJIEBOZIOPO/IBI: ATKEHBI, I/Icnoin,sosaTvL XUMHYECKYIO CHMBOJIKY JUISl COCTABIICHHS MOJIEKYJISPHBIX 1 CTPYKTYPHBIX
ATTKAIMCHBI, ATKHHEI (pa3BEpHYTOH, COKpAIIEHHOM, CKENeTHOI) (GopMyT yrIeBOIOPOIOB.
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Ne HaunmenoBanue KonunuecTBo yacos
n/n paszienoB U TeM
HpOrpaMMBL Beero| Konrp- || Mpaxr- MeTop1 ¥ pOPMBI OpraHu3anu 00ydeHus. XapaKTepUCTHKA JEATENBHOCTH 00YarouXCs
bIC KH¢
paboTHI || pabOTHI
2.3 |Apomaruyeckue 8 YcTraHaBIMBaTh MPUHAIICKHOCTD BEIIECTB K OMPEACICHHOMY KIIACCy YIIICBOAOPOJIOB MO COCTAaBY U
YTII€BOJIOPOABI (apEHbI) CTPOCHHIO, Ha3bIBATh MX 110 CUCTEMAaTHYECKOH HOMEHKJIAType; NPUBOIUTH TPUBHAIbHBIC HA3BAHUS
2.4 |Tipupommbie uctounuku | 4 OT/IEIBHBIX NPE/ICTABHTENEH YIJIEBO/IOPOJIOB.
VIJIEBOIOPOJIOB | HX OmnpenensaTs BUIbI XUMUYECKOW CBSI3M B MOJIEKYJIaX yrII€BOAOPOIOB (KOBAaJICHTHAS HETIOISpHAS U
nepepaboTKa HOJIIpHasi, G- U M-CBS3b).
25 T 2 1 [ToaTBepkaTh Ha KOHKPETHBIX MIPUMEPAX XapaKTep 3aBUCHMOCTH PEaKIIMOHHON CIIOCOOHOCTH
.5 |[[amoreHnpon3BoHbIC %
P o YIIJIEBOJIOPOIOB OT KPATHOCTH M TUIIA KOBAJICHTHOM CBSI3U (G- U TT- CBSI3H), B3AUMHOT'O BIMSIHUS
YIIIEBOJOPOIOB

aTOMOB U TPYIII aTOMOB B MOJIEKYJIax; a TAaKXKe OT OCOOCHHOCTEH pealn3aliuyl pa3InyHbIX
MEXaHU3MOB IIPOTEKAHUSI PEaKIUH.

XapakTepu30BaTh COCTAB, CTPOCHUE, IPUMEHEHHUE, (PU3NYECKUE U XUMHUECKUE CBOICTRA,
BaKHEHIIME CIOCOOBI MOIYUYEHHS YIIIEBOAOPOOB, IPUHAIEKALIUX K Pa3IMYHbIM KJIaccaM.
BBISBIATE F€HETHUECKYIO CBSA3b MEXKY YTIIEBOJOPOAAMH Pa3INYHbIX KJIACCOB U MOATBEP)KIATh €€
HaJIMuue YpaBHEHUSIMH COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIMM ¢ UCIIOJIB30BAaHUEM CTPYKTYPHBIX
dbopMyI BelIecTB.

XapakTepu30BaTh HCTOUYHUKHU YTIIEBOJOPOIHOTO ChIpbs (HE(Th, IPUPOJIHBIN ra3, yrojib), CIOCOOb!
UX NepepadOTKU U MPaKTHYECKOE IPUMEHEHUE MOIy4aeMbIX ITPH TOM MPOTYKTOB.

Hcnonp3oBath 00LIEHAYYHbIE METOBI TO3HAHUS IIPU CAMOCTOSITEILHOM IIJIAHUPOBAHUH,
IPOBEICHUH U ONMCAHUM XMMUYECKOT0 3KCIIEpUMEHTa (J1ab0paTOpHBIE OIBITHI U MPAKTUYECKHE
paboThI).

CrnenoBatb mpaBuiaM 6e30MacHON pabOTHI B TAOOPAaTOPHH MTPU UCIOIb30BAHUN XUMHUYECKON
NoCy/bl M 000pPYI0BaHMs, a TAKXKE MpPaBUIaM OOpaIEHHs C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKUUSMU BBIMOJIHEHUS TaOOPATOPHBIX OMBITOB U MPAKTUUYECKUX PAOOT MO MOITYYEHUIO U
W3YYEHHIO OPraHUYECKHUX BEIIECTB.

[IpencTaBisTh pe3ynbTaThl SKCIEpUMEHTA B POpPME 3alMCH YPaBHEHUH COOTBETCTBYIOIINUX PEaKIIMM
U JIeaTh BBIBOJIBI HA X OCHOBE.

[TpoBOAUTH BHIYMCIEHUS TS ONIPEAETICHUS MOJIEKYIIPHON (hOPMYJIbI OPraHUYECKOro BEIIECTBa 10
YPaBHEHHIO XUMUYECKON PEAKIIMH U IO MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOAIIUX B €r0
cocTaB, o Macce (00beMy) MPOIYKTOB CrOpaHUsl.
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Ne HaunmenoBanue KonunuecTBo yacos
n/n paszienoB U TeM
Beero| Konrp- || Mpaxr- MeTop1 ¥ pOPMBI OpraHu3anu 00ydeHus. XapaKTepUCTHKA JEATENBHOCTH 00YarouXCs
IPOTPaMMBI bie e
paboTHI || pabOTHI
CaMoCTOSTENbHO MIIAHUPOBATH M OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO I€ATEIILHOCTh; IPUHIUMATh
AKTUBHOE y4acTUE B TPYIIIOBOH y4eOHOM JNesITeIbHOCTH
|Hm020 no pasoeiny H 35 H H H

|Pa3uen 3. Kuciaopoacoaep:kaimme oprannieckue coenHeHust

|3.l HCanTm. ®denon

T

|

3.2

KapOonunbHbie
COCIMHEHUS:
QJIbJICTH/IbI U KETOHBI.
KapOoHoBbI€ KHUCTOTHI.
CnoxxHbie 2(UpPHI.
Kupsr

21 1

3.3

VYrneBons!

PackpbIBaTh CMBICIT H3y4aeMbIX MTOHATUH (BBIACTSATH UX XapaKTEPHbIE IPU3HAKH ) U IPUMEHSATH 3TH
MTOHSATHS ITPU OIMMCAHUH COCTaBa U CTPOCHHMS BEIECTB, I OOBSICHEHUS OT/ICIbHBIX (PAaKTOB 1
SIBIICHUM.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY JUISI COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOH, COKpaIIEHHOMN ) (GOPMYIT KUCIIOPOACOACPKAIIUX OPTAHUIECKUX BEIIECTB.
YcTaHaBIMBaTh NPUHAMIEKHOCTh KUCIOPOI0COIEPKAIIUX OPraHUUYECKUX BEILIECTB K
ONPEAECIEHHOMY KJIACcCy 0 COCTaBY U CTPOEHUIO, HA3bIBATh UX 10 CUCTEMATUYECKON HOMEHKIIATYPE;
[IPUBOJIUTH TPUBUAJIbHBIC HA3BAHUS OTAEIBHBIX MPEICTABUTEIICH KUCIOPOIACOAEPKAILIUX
COETUHEHUN.

XapakTepu3oBaTh COCTaB, CTPOEHUE, MPUMEHEHHE, (PU3NUECKHe U XUMUUYECKHUE CBOMCTBA,
BaOKHEUIIIE CITOCOOBI MOyUESHUSI MPEICTABUTEINEH PA3TUYHBIX KJIACCOB KUCIOPOACO ISP KAIIUX
COEIMHEHUI; BBIABIIATH TEHETUUECKYIO CBS3b MEKy HUMU U IOATBEPXKAATh €€ HAIIMUNE
YpaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUH C HCTIOIB30BAHUEM CTPYKTYPHBIX (HOPMYIT
BEIIIECTB.

[ToaTBepk1aTh Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CITOCOOHOCTH
KHCIIOPOJICOIEPKAIIIUX OPTaHMYECKHUX BEIIECTB OT (PYHKIIMOHAIBHBIX TPYII B COCTaBE UX MOJEKYII,
B3aMMHOTO BIIUSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX; a TAK)Ke OT OCOOEHHOCTH peain3aIiiu
Pa3JIMYHBIX MEXAHU3MOB IIPOTEKAHUS PEAKLIUM.

OnuceIBaTh COCTaB, XMMUYECKOE CTPOCHHUE U TPUMEHEHHE KUPOB U YIIIE€BOJIOB, XapaKTEPU30BaTh UX
3HAYEHUE JUIS KUZHEAEATEIBHOCTH OPraHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICHCTBUS Ha KUBBIE OPTAaHU3MBI OTPEICTICHHBIX KUCIOPOICOIEPIKAIINX
OpPTaHMYECKUX BEIIECTB U MOSICHATH HA IIPUMEpaxX CIOCOObI YMEHBIIICHHSI U TIPETOTBPALICHHS HX
BpPETHOT'O BO3JICMCTBUS HA OPraHU3M YEJIOBEKA.
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/o

HaumenoBanue
pa3ziesioB U TEM
MIPOTPaMMBI

KomngecTBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboTHI

Mertoab! 1 GopMBI OpraHu3ay 00yueHHs. XapaKTePUCTUKA AEATEILHOCTH 00yJaromuXcs

Hcmonb3oBarth O6H.I€HaqubIe MCTOJbI MO3HAHUA MTPU CAMOCTOATCIILHOM IINIAHUPOBAHWH,
MIPOBE/ICHUY U ONMCAHUH XMMUYECKOTO SKCIIEPUMEHTA (JTa00OpaTOPHBIC OIBITHI U IPAKTUYCCKHE
paboThI).

CrnenoBath mpaBuiiaM 6€30MacHOi paboThI B 1a00paTOpUU MPU UCIOIB30BAHUN XUMUYECKOM
MOCY/IBl M 000PYIOBaHUS, a TAK)KE MPAaBUIIAM OOpAICHUS C BEIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSMH BBITOJHEHHUS JTA0OPATOPHBIX OIMBITOB U MPAKTUYECKUX pabOT MO MOTYyYCHHUIO U
HN3YUCHUIO OPraHUYCCKHUX BCIICCTB.

[TpencraBisTh pe3ysIbTaThl SKCIEPUMEHTA B (POPME 3aIUCH YPABHEHHI COOTBETCTBYIOIIUX PEAKIIUN
M aeJ1aThb BBIBOJABI HA X OCHOBC.

[TpoBOIUTH BBIYMCIICHUS ISl OTIPEACICHHUS MOJICKYISIPHOM (DOPMYJTBI OPraHUYECKOTO BEIECTBA 10
YPaBHCHHIO XUMHUYECKOU PCaKkiuu U 1o MaCCOBBIM AOJIIM aTOMOB 3JICMCHTOB, BXOAAIIUX B €ro
COCTaB, a TaK)Xe Ha OMpeeNICHUE JI0JIM BBIXOA MPOIYKTa PEaKIMU OT TEOPETHUECKH BO3ZMOKHOTO.
CaMOCTOATEIHHO TIAHUPOBATh U OCYIIECTBIIATH CBOIO TTO3HABATEIILHYIO ICITEILHOCTD; MPUHAMATh
aKTHBHOE y4JacTHe B TPYNIOBON y4eOHOM eaTeIbHOCTH

|Hmozo no pazoeiny

4|

|

|Pa3zlen 4. AzoTcoaep:xaiiue opraHn4ecKre coeJuHeHust

4.1

AMUHBI.
AmuHoKuCIOTEL. benku

12

1

2

PackpeIBaTh CMBICIT U3y9aeMbIX MMOHATHH (BBIICTSATH UX XapaKTepHBIC IPU3HAKHN ) U IPAUMEHSTH 9TH
TIOHSTHSI TIPH OMTUCAHUH COCTaBa U CTPOEHUS BEIIECTB, A 00BICHEHUS OTJENbHBIX (DAKTOB U
SIBJICHU.

Hcnonp30BaTh XMMUYECKYHO CHMBOJIUKY JIJISl COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAmEHHON) (HOPMYIT a30TCOIEPKAIINX OPTAHUYECKUX BEIIECTB.

OnpenensiTh NPUHAAIEIKHOCTH A30TOCOIEPIKAIINX BEUIECTB K ONPEICTICHHOMY KJIACCY 10 COCTaBY H
CTPOCHUIO, HA3bIBATh WX 10 CUCTEMATHICCKOW HOMEHKIIATYPE; IPUBOIUTH TPUBHATLHBIC HA3BAHUS
OTJIEbHBIX MPEACTABUTEICH.

XapakTepHu30BaTh COCTaB, CTPOCHUE, IPUMEHEHHE, (PU3UMYECKHE U XUMHUYECKUE CBOMCTBA,
Ba)KHEHIIIME CTIOCOOBI MOTYYSHHS TUIIMYHBIX MPEACTaBUTENEH a30TCOAePKAIUX COSTUHEHUH.
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIC CBOMCTBA OCIIKOB; IMOSICHATH Ha MMPUMEPAx 3HAUCHUE
OENKOB AJIs OpraHU3Ma YeIoBeKa.
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Ne HaunmenoBanue KonunuecTBo yacos
n/n paszienoB U TeM
Beero| Konrp- || Mpaxr- MeTop1 ¥ pOPMBI OpraHu3anu 00ydeHus. XapaKTepUCTHKA JEATENBHOCTH 00YarouXCs
PO PaMMBI Lo e

paboTHI || pabOTHI

[TpoBOANTH BHIYHCICHUS JIJIsl ONIPEACTICHUS MOJICKYISIPHON (DOPMYIIBI OPraHUYECKOTO BEIIECTBA 110
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXO/ISIIMX B €r0 COCTaB, a TAK)KE M0 YPaBHEHUSIM
XUMHYECKUX PEaAKIUM.

Hcnonp3oBath 00IIEHAYYHBIE METOABI TIO3HAHHUS IPU CAMOCTOATEILHOM IIAHUPOBAHUH,
MIPOBEJCHUH U ONMUCAHUHM XUMHUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHBIE OIBITHI U MPAKTUYECKUE
paboThI).

CaMoCTOSATENHHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JACATEILHOCTh; TPUHUMATh
aKTHBHOE y4acTHe B TPYNIOBON y4eOHOM eATeIbHOCTH

|Hm020 no pasoeiny H 12 H H H

|Pa3z1en 5. BbicOKOMOJIEKY /ISIPHbIE COeIMHEHUS]

5.1 |[BbicOoKOMOJIEKYIISIpHBIC 6 1 Biianets n3yyaeMbIMM XMMUYECKUMU MMOHSITUSAMU: PACKPBIBATH CMBICII H3Y4a€MbIX TOHATHI U
COEIMHEHUA NPUMEHSATD 3TH IIOHATUS [IPU ONUCAHUU COCTaBa U CTPOECHUS BBICOKOMOJIEKYIISIPHBIX OPTaHUYECKHUX

BELIECTB, /Ul 00BACHEHUS OTJENbHBIX (DAKTOB U SBICHUM.

Mcnonb30BaTh XUMUYECKYIO CUMBOJIUKY JUIS COCTABJIEHUS CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEpPOB U MOJMMEPOB) U YPaBHEHUHN peaklMil MOJIMMEpPHU3aLUH U MTOJIMKOHICHCALIUH.
OnwuceIBaTh COCTaB, CTPOEHHE, OCHOBHBIE CBOICTBA M MPUMEHEHHUE KayuyKOB, Haubosee
pacnpoCTpaHEHHBIX BUAOB INIACTMACC U BOJIOKOH.

Hcronp30BaThk 00IIEHAYYHBIE METO Bl TIO3HAHUS IPH CAMOCTOSTEIIHHOM IJITAHUPOBAaHUH,
IPOBEICHUH U ONMCAHUM XMMUYECKOT0 3KCIIEpUMEHTa (J1a00paTOpHBIE OTBITHI U MPAKTUYECKHE
paboThI)

|Hmozo no pasoesny H 6 H

OBUIEE KOJIMYECTBO 102 3 6
YACOB I10 [TIPOTPAMME




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

11 KIIACC
Ne HanmenoBanue KonnyecTBo 4yacos
n/n pa3eioB U TeEM Bcerol| Kourp- || Mpaxr- Mertoab! 1 (HOpMBI OpraHu3aluy 00y4eHusl.
IIPOrpPaMMBI BIe KHe XapaKkTepuCTUKA AEATEIIBHOCTH 00YJatOINXCs
paboThI || paboTHI
|Pa3neﬂ 1. TeopeTnyeckne OCHOBbI XMMHH
1.1 ||Crpoenue aToma. 9 PackppiBaTh CMBICI U3y4aeMbIX MOHATHH (BBLACIATh UX XapaKTepHbIE IPU3HAKU) U IPUMEHSTh 3TU
[leprognueckuii 3aKoH HOHATUS NPU OIMCAHUU COCTABA M CTPOCHUS BEIIECTB, JUIsl O0BSICHEHUS OTAEIbHBIX (DAKTOB U
u Ilepnonnueckas SBJICHUM.
CUCTEMA XMMHYECKHUX PackpeiBath cMbIca nepuoandeckoro 3akona /.M. MenneneeBa u JeMOHCTPUPOBATh €T0
3JIEMEHTOB CHCTEMAaTH3UPYIOIYI0, O0BSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINH.
J.1. MenneneeBa XapakTepu30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUM) U
MOHOB XMMHUYECKUX 3JIEMEHTOB | — 4 1eproJ10B U UX BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YS TIOHATHUS
S-, p-, d-27eKTPOHHBIC OPOUTAIIN, YHEPIeTHICCKUE YPOBHHU.
OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COETMHEHUI 110
nepuogaM u rpynnaM Ilepuonnueckon cucremsl .M. Menneneesa
1.2 ||Ctpoenue BemiecTna. 11 1 PackppiBaTh CMBICT N3y4aeMbIX MOHATHH (BBIAEIATh UX XapaKTEpPHbIE IPU3HAKU) U IPUMEHSTh 3TH
MHoroo0pasue MOHATHS NPH ONMCAHUU COCTAaBA M CTPOCHUS BEIIECTB, JUIsl 00BSICHEHUS OTAEIbHBIX (DAKTOB U
BEIIICCTB SIBJICHU.
OnpenensaTh BUIbl XUMUYECKOH CBA3M (KOBaJIEHTHOM, HOHHOM, METANTNYECKOH, BOJIOPOIHOM) B
COEIMHEHUSIX, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA.
OOBACHATH MEXaHNU3M 00pa30BaHMsI KOBAJIEHTHOMN CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIH).
OnpenensiTh BAIGHTHOCTb U CTETIEHb OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB B COETMHEHUSX
Pa3IMYHOTO COCTaBa.
OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT BUJIa XUMUYECKOM CBSI3M M THIA KPUCTALTHYECKON
PELIETKY.
[TpoBOAUTH BHIYMCIIEHUS C UCIIOJI30BAHUEM MOHSITUS «MaccoBas J0JIs BEIIECTBA B PaCTBOPE»
1.3 | Xumudeckne peakuu 19 1 3  ||PackpbIBaTh CMBICIT H3Y4aeMBIX TIOHATHIA (BBIACTATH HX XapaKTEPHbIC MPU3HAKH) M IPAMEHSTh 3TH
MOHATHS NPH ONMCAHUHU COCTAaBA M CTPOCHMSI BEIIECTB, JUIsl 00BACHEHUS OTJENbHBIX (PAKTOB U
SBJICHUM.
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KnaccupunupoBars XMMHYECKHE PEAKLUU 110 Pa3IMYHBIM PU3HAKAM (YUCIY U COCTAaBY
pearupyromux BeecTB, TeII0BoMY 3 (eKTy peakium, N3MEHEHUIO CTETIEHEH OKUCIICHUS
3JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTaJIu3aTopa U T.I1.); CAMOCTOSATEJIHO BHIOUPATh OCHOBaHUS U
KPUTEPHH JJIs1 KIaCCU(PUKAINI XUMUYECKIX PEaKIHii.

OOBACHATH 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX PEaKIUi ¢ y4ETOM UX SHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XUMMUYECKON PEAKIMH B 3aBUCUMOCTH OT
pasInYHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIEHUs] XUMHUUECKOr0 PABHOBECHS 0] BIUSHUEM
BHEUIHUX BozaeiicTBuil (mpunuui Jle [llarense).

PackpbIBaTh CyITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI TOCPEACTBOM COCTABIECHHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKIMi; peakuii HOHHOTO OOMEHa IyTeM COCTaBJICHHUS UX TOJTHBIX U
COKpAIEHHBIX HOHHBIX YPaBHEHUH; peak1il rIposin3a, peakluii KOMIUIEKcooOpa3oBaHusl (Ha
IpUMepe THPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHUSA).

ITpoBOAMTH M ONMCHIBATH XUMUYECKUI KCIIEPUMEHT: OIIPENETIEHUE CPENIBI BOJHBIX PACTBOPOB
BELIECTB; POBEICHNUE PEAKINII HOHHOTO 0OMEHA; U3YUYEHUE BIUSHUS pPa3Iu4HbIX (PAKTOPOB Ha
CKOPOCTb PEAaKLIMH U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

CrnenoBath IpaBuiaM MOJb30BaHUs XMMHUYECKOH 1MOCY 101 1 1a00paTOpHBIM 000PYJOBaHUEM.
[TpenctaBasaTh pe3yabTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3anKcy ypaBHEHUN
COOTBETCTBYIOILIMX PEAKLIUN U IeTaTh BHIBOABI HA UX OCHOBE.

ITpoBOANTH BBIYMCIEHUS: C UCIIOJIB30BAHUEM ITOHSTHSI «MaccoBas J0JIs BELIECTBA B PaCTBOPE, a
TaK)Ke 10 YPAaBHEHUSAM XMMHUYECKUX PEaKLIHH, B TOM YHCIIE€ TEPMOXUMUYECKUE PACUEThI

|Hmozo no pasoesny

| 39 |

|Pa311e.11 2. Heoprannveckasi XuMusi

2.1

Hewmetamsl

31

PackpbIBaTh CMBICT U3y4aeMbIX MMOHATHH (BBLICTSATH UX XapaKTepHbIC IPU3HAKU) U TPUMEHSTh 9TH
MTOHSTHUS TIPU OTMMCAHUH COCTaBa U CTPOCHHMS BEIIECTB, I OOBSICHEHUST OT/ICTBHBIX (DAKTOB 1
SIBJICHUM.

OOBSACHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB HEMETAJIJIOB Ml X COSAMHEHUN C YIETOM
CTPOEHHUSI KX aTOMOB U MoJI0keHUs B [leproinueckoit cucteMe XMMUYECKUX 3JIEMEHTOB

JI.1. Menneneena.
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XapakTepu30BaTh (OMMCHIBATH) OOIIME XUMHUECKUE CBOMCTBA HEMETAJIJIOB, MX BaXKHEHIIINX
COEIMHEHUH, TOATBEPAK/1asi TO ONMCAHUE IPUMEPAMH YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIuu.

CocTaBnsTh ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi U peaKuii HOHHOTO OOMEHa U
PAaCKpBIBATh UX CYIIHOCTb C IIOMOLIbIO 3JIEKTPOHHOT0 OajlaHCa M MOHHBIX YPaBHEHUH.
XapakTepu30BaTh BIUSHUE HEMETAJUIOB U UX COCIUHEHUI Ha KUBbIE OPraHU3Mbl; OIIUCHIBAThH
IPUMEHEHHE B PA3IMUHBIX 00JaCTAX MPAKTUUECKON AEATEIbHOCTH YEJI0BEKa.

[TonTBepk1aTh CyHIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKy HEOPraHMUECKUMHU BELIECTBAMHU C
IIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUMH.

[TpoBoaUTH peakiuy, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAaB BELIECTB; PACIIO3HABATH OIBITHBIM
IIyTEM aHUOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpax.

Habro1aTe 1 OnUChIBaTh JEMOHCTPALIMOHHBIN SKCIIEPUMEHT; CAMOCTOSITENIBHO TNIaHUPOBATh,
IPOBOJIUTH U ONUCHIBATH XUMUUECKUH 3KCIIEPUMEHT (11a00paTOpHBIE ONBITHI U MPAKTUYECKHE
paboThl); IPEACTABIATH PE3YJIbTAaThl XUMHUUECKOT0 SKCIIEPUMEHTA B (popMe 3alUCH YpaBHEHHH
COOTBETCTBYIOIUX PEAKLIUN U I€TIaTh BBIBOABI HA UX OCHOBE.

CrnenoBath IpaBuiaM MOJb30BaHUS XMMHUECKOH MOCYI0M U 1a00paTOpHBIM 000pYyI0BAaHUEM.
ITpoBOANTH BBIYMCIEHUS 10 YPABHEHUAM XUMHUECKNX PEAKLIUM.

CaMocCTOATEIBHO IIIIAaHUPOBATh U OCYIIECTBIISATH CBOIO MIO3HABATENbHYIO 1€ATEIbHOCTD; IPUHUMATh
AKTUBHOE y4acTHE B IPYNIIOBOM yuyeOHOM NesITeIbHOCTH

2.2

Mertanmibl

23

PackpbIBaTh CMBICIT H3Y4aeMBbIX MOHATHH (BBIIAEIATh UX XapaKTEePHbIE IPU3HAKH) U IPUMEHSATh 3TH
MIOHATHS TIPH ONMCAHUH COCTABa M CTPOCHHS HEOPTAaHUYECKUX BEUIECTB, ISl OOBSICHEHHS OTIEIBHBIX
(aKTOB U SIBIECHUI.

OOBSACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB JIEMEHTOB — METAJIOB M X
COEZIMHEHUH ¢ y4ETOM CTPOEHHS UX aTOMOB M 1oJioxkeHus B [lepronndeckoil cucteMe XMMUYECKHX
31eMeHTOB /.

H.

Menneneena.
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XapakTepHu30BaTh (OMMCHIBATh) OOIIME XUMHUUECKUE CBOMCTBA METAIOB, X BAKHEUIIMX
COCIMHEHUH, IIOATBEPXKAAst TO ONMCAHUE IIPUMEPAMU YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKMii; IPUMEHEHNEe METAIJIOB B PA3JIMYHBIX OOJIACTSX MPAKTUYECKOH NesTeIbHOCTH YelloBeKa, a
TaK)Ke MCIOJIb30BAHNUE UX Ul CO3/IaHHSI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aLUTH METAIJIOB OT KOPPO3HH.

PackpbIBaTh CyITHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA ITOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOI0 OajaHca 3TUX PEAKIMH.

IIpoBONTH peakuu, MOATBEPKAAIOIINE XapaKTEPHbIE CBOMCTBA U3Y4aEMbIX BEIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpax.
[TpoBOIUTH 1 ONTUCHIBATH XUMHUECKUI IKCIIEPUMEHT (JTAOOPATOPHBIE OIBITHI U TIPAKTHIECKUE
paloThl); IPEACTABIATh PE3YyIbTaThl XMMUYECKOI0 3KCIIEPUMEHTA B (hOpMe 3anKcy ypaBHEHU N
COOTBETCTBYIOLIMX PEAKIIMM U JI€JaTh BEIBOJBI HA UX OCHOBE.

CrnenoBathb mpaBuiIaM MOJIb30BaHUS XUMUYECKOH MOCYA0H 1 Ta00paTOPHBIM 000PYI0BaHHEM.
IIpoBOINUTH BBIYUCIIEHUS IO YPABHEHUSAM XUMHUUYECKUX PEAKIIHMN.

CaMOoCTOATEIBHO IIJIAHUPOBATh U OCYIIECTBIISATH CBOKO MIO3HABATEIBHYIO 1€ATEIbHOCTD; IPUHUMATh

aKTHBHOE y4acTHe B IPYNIIOBON y4eOHOH NeATeIbHOCTU

|Hmozo no pasoesny

| 54 ]

|Pa3)1e.11 3. Xumus ¥ :KM3Hb

3.1

Metonrnl To3HaHus B
XUMHH. XUMUS U
JKU3Hb

PackpbIBaTh pojib XUMHHU B PEIIEHUU SHEPTETUUECKUX, CHIPbEBBIX M SKOJIOTHUYECKUX MTPOoOsieM
4eJI0BEYECTBA, ONMCHIBATh OCHOBHBIE HANPABIICHHS PA3BUTUS XUMUYECKON HAYKH U TEXHOJIOTHU.
[TpumensTh npaBuiia 6€30MacHOro 0OpaIIeHUs C BEIIECTBAMH, UCIIOIb3YEMbIMU B IOBCEAHEBHOM
’KM3HM; a TAKOKE MpaBuiia 0€30I1aCHOTO MOBE/ICHUS B LIENSIX COEPEXEHU 3I0POBbs U OKpYXKaroIen
IIPUPOJHOM Cpe/ibl; IOHUMATh ONTACHOCTDh BO3JIEHCTBHS HA )KUBBIE OPraHU3MbI OIIPEIEICHHBIX
BellecTs, cMbic nokazatens [1JIK, nosicHsITh Ha mpuMepax crocoObl yMEHbIIEHUS U
IIPEAOTBPALIEHUS UX BPEIHOIO BO3ACUCTBUS.

AHaJIN3UPOBATh U KPUTUYECKHU OLIEHUBATH MH(OPMAIINIO, CBA3AHHYIO C XUMUYECKUMU MPOLIECCAMU U
UX BIMSHUEM Ha COCTOSIHUE OKPYKAIOLIEH CPEIbI.




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

No Haumenosanue KonnuectBo yacoB
n/n pa3lesioB U TeM Beero| Konrp- || Mpaxr- Mertos! 1 (hOPMBI OpraHU3aLUU 00yUCHHUS.
MPOTPaMMBI BIe Kue XapaKTepucTHUKa JACSITEIBHOCTH 00yJaroIuXCst
paboThI || paboTHI

Hcnonb30BaTh MoaydeHHBIC 3HAHUS U TIPEACTABICHUS 0 cpepax AeATEIBHOCTH, CBI3aHHBIX C HAYKOMN
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY JJISI OPUEHTAIIUH B BBIOOpE CBOCH Oymymieit
poeCCUOHAIBHON JCATEIBHOCTH.
Hcrnonb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS I OOBSICHEHUSI U TPOTHO3UPOBAHUS SIBIICHUN,
MMEIOIIHNX €CTECTBEHHOHAYUYHYIO IPUPOAY, IPOrHO3UPOBaTh, AHAIIU3UPOBATh U OLIEHUBATH C
MO3UIUI SKOJIOTUIECKON OE€30IMaCHOCTH MOCIICICTBHUS OBITOBOM M MPOU3BOICTBEHHOM JIEATEITBHOCTH
YeN0BeKa, CBA3aHHOI ¢ MepepaboTKOM BEIIECTB; UCIIOJIB30BATh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHATHS
IPaMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSIX, CBSI3AHHBIX C XUMHCH.
[TpuHMMaTh yyacTHe B 00CYX ACHUH MPOOIEM XMMHUECKON 1 9KOJOTHYEeCKON HaNpaBIeHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO MO3HUIIUIO IO MPOOJIeMe U TIpeIaraTh BO3SMOXKHBIC ITYTH €€ pelIeHUS

|I/Imozo no paszoeny ‘ 9 H H H H

OBIIEE KOJIMYECTBO 102 4 8

YACOB I10 ITPOT'PAMME
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Paznen 1. Teopernueckue 0CHOBBI OPraHUYeCKOM XMMUM

IIpeamer oprannyeckoil xumun. Teopusi crpoeHnst oprannyeckux coequnenuii A.M. byrieposa

1. [Ipenmer u 3HaueHKE opranuyeckoil xumuu. IIpencrasnenue o
MHOT000pa3ny OPraHUnYECKUX COeTMHEHHUN
1) DJEeKTPOHHOE CTPOCHUE aTOMa yriiepoja (OCHOBHOE U BO30YXIEHHOE
COCTOsiHUs1). BasieHTHbIE BO3MOXKHOCTH aTOMa YIIepoja
2. Teopus xumunyeckoro crpoenus A. M. bytieposa
3. CoBpeMeHHBIE NPEACTABIEHUS O CTPOEHUN XUMUYECKUX COETMHEHU.
XuMuyeckas CBsI3b B OpraHM4ECKUX COETUHEHUSIX. MeXaHn3Mbl
00pa3oBaHMs KOBAJEHTHOMU CBsI3HU, CIIOCOOBI pa3pbiBa CBsI3ei
4. Krnaccudukanys u HoMEHKIIaTypa OpraHu4ecKUX COeTMHEHUN
2) Bunel n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHASA. JJIEKTPOHHBIE
3¢ (deKTH B MOJIEKYJIaX OPraHUYECKUX COeIMHEHUN
S. TeopeTnueckne OCHOBBI IPOTEKAHMSI XUMUYECKUX PEAKIIUM
6. Knaccudukanus peakiuii B opraHu4eckoi XuMuu Tect

Paszpnen 2. Yriesoaopoabl

Hpe,Z[CJ'IBHBIe YIJICBOAOPOAbI — aJIKAHBI, TUKJIOAJIKAHBI

7. AJKaHBI: TOMOJIOTUYECKHM psifl, oO1as hopmysa, HOMEHKIATypa 1
HW30MEPUs, FJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT

8. XHUMHUECKHE CBOMCTBA aJIKaHOB

9. Haxoxnenue B mpupoe, NoaydeHue, TPUMEHEHUE aTKaHOB
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10. [Muknoankansl: oomas GpopMyia, HOMEHKIATYpa U H30MEPHUS,
O0COOCHHOCTH CTPOCHUS U XUMHYECKHUX CBOWCTB, CIIOCOOBI MOTYYEHHS
IPUMEHEHHE

3) Pemenne pacu€THbIX 3a7a4 Ha OIpeieJIeHHE MOJIEKYISIPHON (OPMYIIBI Tecr
OpPraHMYECKOT0 BEIIECTBA 10 MACCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJIAIINX B ero cocraB. CucremaTu3anus 1 0000IIeHne 3HaHU| 10 TeEMe

HereHeHBHHC YIJIICBOAOPOAbI — AJIKCHBI, AJIKAIUCHBI, AJIKUWHBI

11. CrtpoeHue 1 HOMEHKJIaTypa aJIKeHOB

12. duznyeckue U XMMHUYECKHe CBOICTBa ankeHoB. [IpaBuino MapkoBHIKOBA

13. [losrydeHne U IPUMEHEHHUE ATIKEHOB

4) [IpakTuueckas padora Ne 1 no reme "llonyyeHue 3TuineHa u u3yuyeHue
€ro cBOucTB"

5) Pemenne pacu€THBIX 33729 Ha ONPEICIICHIE MOJICKYIISIPHON (POPMYJIBI
OpPraHU4eCcKOro BEUIeCTBA

14. AnKanueHsl: CONPsKEHHBIE, U30JIMPOBAHHBIC, KYMYJIHPOBAaHHBIE.
Oco0eHHOCTH 2IEKTPOHHOIO CTPOEHHSI

6) XHUMUYECKUE CBOMCTBA CONMPSKEHHBIX JUECHOB

15. IlosrydeHrEe U IPUMEHEHHUE ATIKaJUEHOB

7) CBoiicTBa M NPUMEHEHHNE AJIKAJIHEHOB

16. AJKUHBI: TOMOJIOTHYECKUHN psifl, oO11as popmysa, HOMEHKIATypa,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, (U3NUYECKHE
CBOMCTBA

17. XMNMHUUYECKHE CBOMCTBA aJIKNHOB

8) KauecTBeHHBIE peaklii HA TPOMHYIO CBS3b

9) Pemenue 3aa4: pacy€Thl 10 ypaBHEHUIO XMMHUYECKON pEaKIIMU

18. [Tonydenue u npuMeHeHne ankuHOB. CrucTeMaTH3aIus 1 0000IIeHNe
3HAHU 110 TEME

ApOMaTHYECKHE YTIIEBOAOPOT

19. XapakTepHucTiKa apoOMaTUYECKUX YTIeBOIOpoA0B. Perenne 3aiaq Ha
ompeJieJICHUE MOJICKYIISIpHOUM (opMyItbl OeH301a

20. XUMHUYECKHE CBOMCTBA OeH301a
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2 3
10) Xumuueckue cBoiicTBa 6en3oia. Penienue 3amauy.
21. Opuentupytoliee AeiicTBue 3amecTuTeNeil B 0EH30JIbHOM KOJIbIIE.
OcoOEeHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA
11) Pemrenue pacu€THbIX 337a4 Ha ONPEIEICHNE MOJIEKYIAPHON (hOPMYITBI
OpPraHUYeCcKOro BeLIeCcTBa
22. [Tony4yeHue u NMpUMEHEHHE APOMATUYECKHUX YITIEBOIOPOJIOB
12) I"'eHeTHueCcKas CBsI3b MEXKAY Pa3IMUHbIMU KJIACCAMH YIJIEBOAOPOI0OB Tect
13) Pacu€rbl o ypaBHEHUSAM XMMHUYECKUX peakuuil. Cuctemarusanus u
000011IeHNE 3HAHUH I10 TEME
[IpupoaHbIE HCTOYHUKH YTJIEBOJAOPOJOB U UX MepepadoTKa
23. HedTp 1 HEDTETPOAYKTHI
24. [Ipupoanbie 1 HeTIHBIC ra3bl
14) KaMeHHBI# yToJib U IPOIYKTHI €ro mepepadoTKu
15) I'eneTnyeckas CBs3b MEKy Pa3IMYHBIMU KJIACCaMU yII€BOAOPOIOB
["aoreHonpon3BOAHBIE YTIEBOLOPOIOB
25. ["anoreHonpoun3BoAHbIE YTIIEBOAOPOIOB
16) JleficTBre 1IenoYeil Ha rajJoreHIPOU3BOIHbIE. B3anmoaencTeue
JUTaJIOT€HAJIKAHOB C MarHUEM U IIMHKOM
26. I'eneTnveckas CBA3b MEXKY pa3IMYHBIMU KJIacCaMy yIJI€BOJIOPOJIOB. Tecr
Cuctemaru3zanus 1 00001IeHHe 3HaHUH 10 pazaeny "YrieBonopois!"
17) KonTponbHas padora o Teme "YriaeBoaopoast"”

Paznea 3. Kuciopoacoaep:xaniue opranHnyecKue coeuHeHus

CrnupTsl, GEHOIBI U TPOCTHIE IPUPHI

27. Knaccudukanus, HOMEHKIATypa U H30MEpHUs CITUPTOB
28. XUMHYECKHE CBOMCTBA OTHOATOMHBIX CIIUPTOB
18) CriocoObI MoJTy4eH s 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB
29. MHOT0aTOMHbBIE CITUPTHI: ITHICHIIIUKOIb U TIHIEPHH, UX (U3NIeCKUe U
XMMHYECKHE CBOMCTBA
19) CriocoObl MosTyueHus: ¥ MPUMEHEHNE MHOTOATOMHBIX CITUPTOB
30. DeHoJIbI
20) [MonydueHue u mpuMeHeHue GpeHoa
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21) XuMudeckue cBoiicTBa (heHosa
31. [poctsie 3¢upsr
22) [TpakTrueckas padota Ne 2. PerieHue 3KcriepuMeHTaIbHBIX 33/1a4 110 Tecr
teme "CrupTsl ¥ Penossr"
23) Cucrematu3zanys 1 0000IIeHUE 3HAHUH 110 TeMe
KapOonunbnslie coenunenns. Kapoonossie Kucinotbl. Cioxuble 3¢upsl. XKupbl
32. AJpneruapl
33. Ketonsl
24) CriocoOBbI MOJTyYeHHS aJTbJICTUI0B U KETOHOB
34. Crpoenue, knaccuukays 1 HOMEHKIATypa KapOOHOBBIX KHCIOT
25) W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCJIOT, UX (pu3HuecKue
CBOMCTBA
35. CaoiicTBa KapOOHOBBIX KHUCIIOT
26) OcoOEHHOCTH CBOMCTB MypaBbUHOW KUCIOTH. MHOTOOOpa3ue
KapOOHOBBIX KHUCJIOT
27) Oco6eHHOCTH CBOMCTB: HEMPEAECIbHBIX U apOMAaTHYECKUX KapOOHOBBIX,

TUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTeny BoICIINX
KapOOHOBBIX KHCIIOT

36. XUMHYeCKHE CBOMCTBA HEMPEENIbHBIX U apOMaTHUECKUX KapOOHOBBIX
KHUCJIOT

37. ITpon3BosHbIe KAPOOHOBBIX KUCIOT

28) Croxuble 3¢upsl. Peakuus srepudukanun

29) duznyeckue U XUMHUYECKHe CBOMCTBA 3(pupoB

38. [Tomyyenue u npuMeHeHHe KapOOHOBBIX KUCIIOT

30) [TpakTrueckas padota Ne 3. PereHue sKkcriepuMeHTaIbHBIX 3a/1a4 110
teme "KapOGoHoBble KuCI0ThI. CroxHbIe 3hupbl"

39. Kupsl. MbU1a 1 CHHTETHYECKHE MOIOIUE CPEICTBA

31) OcoOeHHOCTH CBOUCTB JKUPOB, COJIEPKAILUX OCTATKU HETIpeIeIbHbIX
XKHUPHBIX KUCT0T. JKupbl B mpupoje

32) I'eneTnueckas CBA3b YIIJICBOAOPOAOB U KUCIIOPOACOACPIKAIIINUX
OpPraHn4C€CKuUX BCIICCTB




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

1 2 3
33) Pacu€rhl Mo ypaBHEHHSIM XUMHYECKUX PEAKIUI Tect
34) Cucrematu3zaius 1 0000IIEHUE 3HAHUH 110 TeMe
35) Penrenue pacueTHbIX 3a71a4
YrneBobl
40. OO011ast XxapaKTEpUCTHKA YTIICBOIOB
36) MoHocaxapuibl: pU3MUECKUE CBOMCTBA U HAXOXKICHUE B IPUPOJIE
41. [TpuMeHeHHE TITIOKO3bI, €€ 3HAYCHHE B )KU3HEICSITEIIPHOCTH OPTaHu3Ma
37) Jlucaxapubl: caxaposa, MaJlbTo3a M JIakTo3a. HaxokieHue B mpupoje u
MPUMEHCHHE JUCAXaAPHJIOB
42. Kpaxmai u nemronosa
38) [ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX
39) Pernrenue pacueTHBIX 33724 Ha ONPEICIICHUE JIOJIU BBIXOA MTPOAYKTA
pPEAKIUU OT TEOPETHUECKH BO3ZMOKHOTO
40) Cucrematu3zanus u 0000IIeHUE 3HAHUH 10 pa3zey
41) Kontponbnas padota nmo teme "Kucnopoacoaepskaiiyue opraHudecKue
COe/IMHEeHUS "
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHus
43. AMUHBI. AHUJIVH.
42) AHWINH: CTpOCHHE aHWIINHA, 0COOCHHOCTH XUMHUYECKIX CBOWCTB
aHWINHA
44, XUMUYeCcKHe CBOMCTBAa aMHUHOB
43) CrniocoObl MosTy4eHus U NpUMEeHEeHue aln(aTuyecKux aMuHOB
45, AMUHOKHUCIOTHI
44) XUMUYECKHE CBONCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUCHHE
aMUHOKHUCIIOT. CHHTE3 W THJIPOJIN3 TISNTHJIOB
46. Jloka3arenbCTBO HANMWYKS (DYHKIIMOHAIBHBIX TPYII Y AMUHOKHUCIIOT
47. Ilentnael. benku.
48. Xumudeckue cBoicTBa 6enkoB. CuHTE3 OEITKOB
45) A3zoTcozepikalue reTepoluKIndeckie coefnnenus. Hyknennossie
KHCIIOTBI: COCTaB, CTPOCHHE W OMOJIOTHYECKAast POJTh
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46) [TpakTuyeckas padora Ne 4. Pemenne sSKCiepuMEeHTaIbHBIX 331a4 110
Teme "A30TcoaepKalniue OpraHMn4ecKue CoOeTMHEHU"

47) [TpakTuyeckas pabora Ne 5. Pemenne skcriepuMeHTaIbHBIX 3a7a4 110
teme ""PacriosHaBaHMEe OpraHMYeCKUX COCTMHEHUN"

Pa3znes S. BbicokoMoOJIeEKY/JISIPHBbIE COEINHEHUS

49. CuHTeTHYECKHE BHICOKOMOJIEKYIISIPHBIE COEAMHEHMSI. MeTO/Ibl CUHTE3a

50. ITnactMaccel

51. CHUHTETHYECKHUE BOJIOKHA

48) DacToMephl: HATYpaIbHBIM CHHTETHYECKUE KaydyKu. PesuHa

49) [TpakTrueckas padota Ne 6. PereHue sKcriepuMeHTaIbHBIX 3a/1a4 110 Tect
TeMme "Pacnio3HaBanue tuiactMace ¥ BOJIOKOH"

50) O06o011eHre ¥ cucTeMaTU3alys U3y4eHHOr0 MaTepyana 1o TeMe
"BbICOKOMOIEKYJISIPHBIE COETUHEHUS"

51) O0o01eHre ¥ cucTeMaTu3alys U3y4eHHOro MaTepuaia 3a Kype 10-ro
Kiacca

102 Hroro

OBILIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 102, n3 HUX YPOKOB, OTBEJ¢HHBIX HA KOHTPOJIbHbI¢ Pa00ThI (TeCTUPOBaHHUeE), -
He OoJiee 4
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11 KJIACC (BAOYHAS ®OPMA)

padoTa

Ayaurop.
aMoCTOosITEeNT
bHas padora

1 ] 2 | 3 | 4

Paszpnen 1. Teoperuyeckne 0CHOBbI XMMHH

Crtpoenue aroma. [lepuoaudeckuii 3akon u Ilepnoanyeckas cucrema xumudeckux 3jieMenToB .M. MenneneeBa

1. Atom. CocTaB aTOMHBIX sifiep. XUMUYECKU eMeHT. M30Tombl

2. CTpOGHI/Ie QJICKTPOHHBIX 000JI0Y€EK aTOMOB, KBAHTOBBIC YHCJIa

1) Knaccudukanus XuMHUIECKUX JIEMEHTOB (s-, p-, d-, f-omeMenTsI)

3. Pacnpenenenne >71eKTPOHOB IO ATOMHBIM OPOUTAIISIM

2) DNeKTpOHHBIE KOH(UTYpAIH aTOMOB JIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUU

3) DeKTpOHHBIE KOH(PUTypaluy HOHOB. DJIEKTPOOTPUIIATEIbHOCTD

4. [Iepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMUMUYECKHAX
anemenToB JI. 1. Menzeneesa, CBsA3b C COBpPEMEHHOU TEOPUEU CTPOCHUS
aTOMOB

4) 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIaM H
IIepUoIaM

5) CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_I€HI/IC 3HAHUH 10 TeMe

Crpoenue Bemecrsa. MHoOroodpasue BeuecTs

5. Buner xumudeckoii cBs3u. MexaHu3mMbl 00pa30BaHUs KOBAICHTHOM
cBA3U. BonoponHas cBsi3b. MEKMONIEKYISIPHBIE B3aUMOIEHCTBUS

6) BaneHTHOCTP U BaJIEGHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHON
CTPYKTYPBI MOJIEKYJ C UX TEOMETPUYECKUM CTPOCHUEM

7) Hpe)ICTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX COCAMHCHUAX: COCTaB U HOMCHKJIaTypa
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BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHHUS. THIIbI
KPUCTANIMYECKUX PEIIETOK U CBOMCTBA BELIECTB

[TonsTue o nucnepcHbIx cucteMax. [IpeacraBieHue 0 KOJUIOUIHBIX
pacTBopax

8)

VcTuHHBIE PacTBOPBI: HACHIIIEHHBIEC U HEHACHIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BEIpaKEHUST KOHIICHTPAIMH PACTBOPOB

Pemrenue 3amau ¢ ucnosib30BaHMEM MOHSATUH ""MaccoBasi 101
pacTBOPEHHOTO BellecTBa', "MoJIspHas KOHIIEHTpanus'"

9

KHaCCI/I(l)I/IKaHI/ISI 1 HOMCHKJIaTypa HCOPraHU4CCKNX BCUICCTB

Tect

10)

CucreMarusanus 1 0000IIEHNE 3HAHUM 110 TEME

11)

KonTponbnas pabota no Temam "Ctpoenue aroma. [lepuonnyeckuit
3akoH u [leprnoanueckas cucteMa XuMHUYeCKHUX 3eMeHToB Jl. U.
Menpneneesa", "CtpoeHue Bemniectsa. MHorooopasue BemniecTn"

Xumuu

€CKHe peaKIuu

10.

Knaccuukanus XuMH4ecKuX peakiuii B HEOPraHMueCKonl 1
OpPraHMYEeCKO XMMUU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHMs U MPEBPALICHUS SHEPTUHU NIPH XUMUYECKHX PEeaKLUIX

11.

TennoBsie a3 dekThl XUMUYeCKuX peakiuii. TepmMoxumuueckue
ypaBHEHUS

12.

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX peaKHI/Iﬁ n
TCPMOXUMHNYCCKUM YPABHCHHUAM

13.

CKopocTh XMMHUECKOH peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX
(daxTopoB. Karanus u karaiuzaTopsl

12)

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

13)

IpakTuyeckasi padora Ne 1 o reme "Brnusiaue pa3nuunbix GpakTopoB
Ha CKOPOCTh XUMHUYECKOU peakinu"

Bnusinue pa3nuyHbIx paKkTOpoB Ha
CKOPOCTh XUMHUUYECKOU PEaKLIUU

14.

OO6paTtumble U HEOOpaTHMBbIe peaklui. XUMHUECKOe paBHOBECHE

14)

IIpakTuyeckasi padora Ne 2 o reme "BriusiHue pa3nuusbix GpakTopoB
Ha MOJIOKEHNUE XUMUYECKOT0 paBHOBeCHS"

Bnusinue pa3nuyHbIx pakTOpoB Ha
MIOJIOKEHUE XUMUYECKOTO
paBHOBECHSI
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15. OnexrponuTuyeckas aucconuanus. CHIbHbIC U C1a0bIe 2JIEKTPOJINUTHI. Tecr
CreneHp AUCCOIMALIMU
15) Honnoe mpoussezeHue Bobl. Cpeaa BOAHBIX pacTBOPOB. BomopomHbIii
nokazarenb (pH) pactBopa
16. I'unponus coneit. Peakiuu, nmporekaroiiye B pacTBOPax 3JIEKTPOJIUTOB
16) IIpakTunyeckas padora Ne 3 o Teme "XUMHYECKHE PEAKIIUU B XVMUYECKUE PEaKIuy B PacTBOpax
pacTBopax MEKTPOIUTOB" ANEKTPOJIUTOB
17. OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKINH. BakHEHIIHE OKUCITHTETN
1 BOCCTAaHOBUTEIU
18. MeTo/1 37IeKTPOHHOTO (3JICKTOHHO-MOHHOTO0) OayiaHca
19. DJIEKTPOJIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB
20. Pemenue 3a1a4 pa3nuyHbIX TUIIOB
17) Perrenue 3a1a4 pa3inyHbIX THIIOB
18) Cuctemaru3zaius u 0000IIeHre 3HaHUH 110 TeMe "XUMHUECKUe peakiuu’” Tecr
19) KonTtponbHast pabota o Teme "XuMuueckue peakiuu'
Pa3nen 2. Heopranmyeckass XumMus
HemeTtanbl
21. [Tonoxxenue HemeTaioB B [lepuoaudeckoii cucTeMe XUMHUYECKUX
anemenToB J[. . MenpeneeBa 1 0COOEHHOCTU CTPOCHHS UX aTOMOB.
DuU3nYeCKUe CBOMCTBA HEMETAIIIIOB
20) AJUTOTpOTINS HEMETAJUIOB (Ha IpUMepe KUCIOPoa, cepsl, hocdopa u
yriepoja)
22. Bogopona: nonyuenue, pusndeckue u Xumuueckue cBoicta. ['uapuapt
23. ["aymoreHsl: HAXOXKICHHUE B MIPUPOJIE, CIIOCOOBI TIOMYUICHHS, (PU3UICCKHE U
XUMHUYECKHE CBOICTBA
21) l"anorenoBonopoabl. Baxxnenime Kucaopoacoaepkaiiie CoeIMHEHUs
TaJIOTeHOB
22) JlabopaTopHbIe U MPOMBIIIIEHHBIE CIIOCOOBI TIOIYYEHHUS TaJIOT€HOB.
[IpMeHeHne raloreHOB ¥ UX COSTMHEHHH
23) IIpakTuyeckas padora Ne 4. PermeHue 3KcriepruMeHTaIbHbBIX 33]1a4 110 Pemenune skcnepuMeHTaIbHBIX

TeMme "["anoreHsr" 3aga4 no reMe "["anoreHnr"
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24,

Kucnopoa: nabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI OTYYEHUS,
¢busnueckue u xumudeckue cporicta. O30H. [Ipumenenue kucnoponaa u
030Ha

Tect

24)

OKcuIbl ¥ IEPOKCHIBI

25)

Pemenne 3aJ1a4 pa3JIMYHbIX TUIIOB

25.

Cepa: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI OMyUeHUsI, PUINICCKUE U
XHUMHUYECKHE CBOWCTBA

26)

CepoBoniopo, cymbhumbt

26.

Kucnoponcoaepxaiue coequaenus cepbl. OCOOEHHOCTH CBOICTB
CEpPHOM KHUCJIOTHI

27)

IIpakTnueckas padora Ne 5. Pemienue skcriepuMeHTaIbHBIX 33/1a4 110
teme "Cepa u e€ coequHeHus"

Pemienue skciepuMeHTaIbBHBIX
3aga4 no teme "Cepa u eé
coennHeHusa"

27.

A3oT: HaXO0XXACHUC B IIPUPOAC, CII0COOBI MoJIy4eHus, (I)I/ISI/I‘{CCKI/IG u
XHMHYECKHE CBOMCTBA. AMMI/IaK, HUTPHUbL

28.

Kucnoponcoaepxaiue coequaenus a3ora. OCOOEHHOCTH CBOWCTB
a30THOU KUCIOTBI

28)

[TpuMeHeHHe a30Ta ¥ €ro CoeAMHEHU. A30THbIe y100peHus

Tect

29.

docdop: HaxXOXKIEHUE B PUPOJIE, CIOCOOBI MOTyUeHUs, GU3NIECKUue U
xuMudeckue cpoiictBa. Pochuast u pochun

30.

Oxkcunsl hocdopa, pochopconepxarue kuciaotsl. Conu GocdopHoit
KHCIIOTHI

29)

[Tpumenenue pochopa u ero coenunennii. Dochopusie ynoOpeHus

30)

IIpakTnueckas padora Ne 6. Pemenue skcnepuMeHTaIbHBIX 331a4 10
teme "A30T u pocdop u ux coequHeHus"

Pelenne skcriepuMeHTaTBHBIX
3aga4 1o Teme "A3oT u pochop u
uX coenquHeHuns"

31.

anepo;[: HaxXO0XJCHUC B IPUPOAC, AJUIOTPOIIHBIC MOIII/I(bI/II(aL[I/II/I;
CbI/ISI/I'-IeCKI/Ie 1 XUMHWYECCKHEC CBOﬁCTBa, MMPUMCHCHUC

32.

Oxcun yrnepoaa(ll), okcua yrnepona(IV), yroiasHas kuciota u e€ conu

31)

Pemenue 3amaq Pa3JINIHbIX TUIIOB
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33. Kpemuuii: HaxoXaeHue B PUPOJIE, CIOCOOBI MOMydeHUs, PU3NIECKUE U
XMMHMYECKHE CBOMCTBA

32) Oxcun kpemuus(IV), kpeMHUEBasI KHCI0TA, CUITUKATHI

33) IIpumenenue kpeMHus U ero coequHeHui. CTEKI0, €ro Moxy4eHue,
BUJIBI CTEKJIA

34. Pemenue 3agau pa3nuyHbIX TUIIOB

34) Cucremaruzanus u 000o0menue saaunii no reMme "Hemerauisr" Tect

35) KontponbHas padota no teme "Hemeramibr"

36) AHanus pe3ynbTaToB KOHTPOJIBHON padOThl, KOPPEKLIUS OMINOOK

Mertamibl

35. [Tonoxxenne MeTaiioB B [lepruoaudeckoi CHCTEME XUMUYECKIX
aeMeHTOB. OCOOCHHOCTH CTPOCHHUS ICKTPOHHBIX 000JI0YEK aTOMOB
METAIIOB

36. O6mue pusnyeckue cBoMcTBa METaLIOB. [IpMeHEeHNE METAIIIOB B OBITY
U TeXHHUKE

37) CmuiaBsl MetasuioB. Kopposust Mmetamion

38) Pemienue 3a1a4 pa3InyHbIX THUIIOB

37. DNEeKTPOXUMHUECKUH psijl HanpshKeHuH MeTaioB. O01e crnocoOsl
MOJIYYEHHUs] METAJIJIOB

38. O6mas xapakrepuctuka metamnoB |A-rpynmsl [leproandeckoit cuctembl
XUMHUYECKUX JIeMEeHTOB. Hatpuii u kanuii: monydeHue, Gu3nueckue u
XMMHYECKHUE CBOMCTBA, IPUMEHEHHE MIPOCTHIX BEIIECTB U UX
COEIMHEHU I

39. O6mas xapakrepuctika MetaiioB IIA-rpynns! [lepuonuueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB. Maruuii 1 KanbIUil: OJIy4CHHE,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
WX COEIMHEHHUU

39) JXKe€ctkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUs

40. AoMUHMI: TIONTydeHne, PU3NYecKre U XUMHUYECKUE CBOWCTBA,
NIPUMEHEHNE
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41.

AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH 1A AITFOMIHUS,
TUJIPOKCOKOMILIIEKCHI AITFOMUHUSI, UX TPUMEHCHUE

40) Pemenue 3a1a4 pa3IMyHbIX TUIIOB

41) IIpakTnyeckas padora Ne 7. Pemenue skcnepuMeHTAIbHbIX 33a4 110 Pemenne skciepuMeHTaIBHBIX
Teme "MeTasuibl I1aBHBIX oArpymnmn" 3a7a4 1o TeMe "MeTaiuibl IJIaBHBIX

MOATPYIIL

42.

OO01as xapakTepucTHKa METalioB No0ouHbIX noarpynin (b-rpymm)
[Tepronueckoil CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB

43.

Du3nyecKkue 1 XMMUYECKHE CBOMCTBA XPOMa U €r0 COEAMHEHNH, UX
IIPUMEHEHHE

44,

Baxwneimue COCAMHCHUA Mapranmia. HepMaHraHaT Kajiausd, €ro
OKHCIIMTEILHBIC CBOMCTBA

45.

dusnueckue U XMMUYECKHE CBOMCTBA XkeJle3a U €ro COeAMHEHUI.
[TonyyeHue U IpUMEHEHHE CIUIABOB JKeJle3a

46.

DusnyecKkue 1 XMMUYECKHE CBOMCTBA MEU U €€ COCIMHEHUH, UX
IIPUMEHEHHE

47.

du3nyeckre 1 XUMHUUECKHE CBOMCTBA IIMHKA U €r0 COSIMHEHNH, UX
NpuMeHEeHHe. [ MIPOKCOKOMIUIEKCHI IMHKA

42) IpakTuyeckas padora Ne 8. Perenue sKcriepuMeHTaIbHbIX 33/1a4 0 Pemenue skcnepuMeHTaIbHBIX
Teme "MeTansl TOO0YHBIX moArpynn” 3az1a4 1o reme "Merasuibl
1mo00YHbIX noarpynmn"

43) Pemienue 3a1a4 pa3inyHbIX THUIIOB

44) O060011eHre U cucTeMaTU3alus U3YYEHHOTO MaTepuaa o TeMe
"Meramib"

Tect

45) KonrposnsHas pabora mo Teme "Merambr"

46) AHanu3 pe3yibTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHS OIIHOOK

Pa3zgen

3. XuMud 4 JKM3Hb

MeToabl MO3HAHUS B XUMUU. XUMHSA U KA3HD

48.

Ponpb xumun B obecrieueHMN yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA.
[ToHsiTHE O HAYYHBIX METOAAX UCCIEAOBAHUS BELIECTB
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47) Hay4nble IpUHIUIIBEI OPraHU3alud XUMUYECKOTO ITPOU3BOCTBA.
ITpombliIeHHBIE CIIOCOOBI MOJIYYEHHsI BAKHEHIINX BEIIECTB

49. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOILEN CPEbl U €ro MOCIEACTBUSA

48) XuMus 1 310pOBbE YENOBEKA. JIEKapCTBEHHBIE CPEACTBA

50. Xumus munu. Poab xuMuu B 00ecIieueHUH MUIIEBOH 0€30I1aCHOCTH

49) Kocmernueckue u napdromepnsie cpeactpa. borroast xumus

50) XHMHMS B CTPOUTENBCTBE. BaskHENIIEe CTPOUTEIIBHBIE U
KOHCTPYKLIMOHHBIE MaTepUaJIbl

51. XUMUS B CEIIBCKOM X03siicTBe. OpraHndecKue 1 MUHEPAIbHBIC
yoopeHus

51) Cucrematusanus U 0000IICHUE 3HAHUH 110 TEME Tect

102 Hroro

OBHIEE KOJINYECTBO YPOKOB IO ITPOI'PAMME: 102, u3 HUX YPOKOB, OTBe/ICHHBIX HA KOHTPOJIbHbIE PA00THI (TECTUPOBAHHUE), -
He 0OoJiee 4
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMGBI (10 KJIACC)

Kon [IpoBepsieMbie MpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
IPOBEPSAEMOTO 00pa3oBaTeNbHON MPOTrpaMMEBI CPEHETO 00IIero 0opa3oBaHus
pe3ynbTaTta
1 TeopeTnueckre OCHOBbI OPraHU4eCKOU XUMHHU
1.1 ChopMHUpPOBAHHOCTh TPEJCTABICHUNA O XHUMHUYECKOH COCTaBIISAIOIICH

€CTECTBEHHOHAYYHOW KapTHHBI MHMpA, POJIM XUMHM B NO3HAHUM SIBJICHUM
npuponbl, B (OPMUPOBAHMM MBIIUICHUS W KYyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW  IPaMOTHOCTH,  HEOOXOAMMON  Ajisi  pelleHus
MPAKTUYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHON cperie

1.2 Bnagenue cucTteMONM XMMMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIme TTOHATHUS (Monexyina, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUSI, XUMUYECKAsl CBA3b, MOJIb,
MOJIsIpHas Macca, MOJISIPHBIN 00BeM, YTJIE€POIHBII CKEJIET,
GbyHKUMOHATBHAS TPYIINa, PaJAUKall, U30MEPHUs, H30MEPbI, TOMOJIOTHYECKU I
psAn, TOMOJIOTH, YIJIEBOJAOPOABL, KHUCIOPOA- U  a30TCOAEpIKalue
COCIMHECHUS, OMOJOTUYECKU aKTHUBHBIE BellecTBa (YIJIEBOMBI, >KHPHI,
Oenku), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISPHBIC
COCIMHEHMS); TEOPUHM U 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHUS
OPraHUYeCKUX BEIIECTB A M. bytneposa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (HAKTOJIOTUUECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, TONYy4YeHHH U OE30MACHOM HCIOJIb30BAaHUHM  BaKHEUIINX
HEOPTraHWYECKUX M OPraHWYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOU
JeITeILHOCTH YeI0oBeKa

1.3 CdopMUpoBaHHOCTh YMEHUI BBISBISTH XapaKTepHbIe MPU3HAKU TOHSITHH,
yCT AHABJINBATH nux B3aNMOCBA3b, HUCIIOJIB30BAThH COOTBGTCTBYIOHII/IG
IIOHATHS IIPU OIIMCAHUM COCTABA, CTPOCHUS U MPEBPALLEHUN OPraHUYECKUX
COeTMHEHNN

1.4 c(OpMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JJIs
COCTaBJIGHUSI ~ MOJIEKYJSAPHBIX U CTPYKTYpHBIX  (pa3BepHYTOH,
COKpaIIeHHoH) (hOpMyJT OPraHMIECKUX BEIIECTB U YPAaBHEHUN XUMHYECKUX
peaKIMii, U3roTaBIMBAaTh MOJEIM MOJEKYJ OPraHWYEeCKUX BEIIECTB I
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS

1.5 CdopmMupoBaHHOCTh YMEHUN YCTaHABIUBATh IPUHA/IEKHOCTD U3YUYE€HHBIX
OpPraHMYECKHUX BELIECTB II0 UX COCTaBYy U CTPOEHHUIO K OIPEIECICHHOMY
kmaccy  (rpynme)  coeawHeHUW  (YrAEBOAOPOMBI,  KHUCIOPOI  H
a30TCOAEPIKAIINE COCIUHEHUS, BBICOKOMOJEKYJSPHBIE COEIUHEHU),
JlaBaTh UM Ha3BaHMs 1o cucrteMatnyeckor HomeHkinatype (IUPAC)

15 ChopMHUpPOBAaHHOCT, YMEHHUSI OMPENEIATh BHUABl XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSIX (OJMHAPHBIE U KPaTHbBIE)

1.6 ChopMHUpPOBAaHHOCTH YMEHHsI MPUMEHSTH: TOJOKEHUS TEOPUHU CTPOCHHUS
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oprannyeckux BemectB A.M. ByrnepoBa st 00bSICHEHUSI 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOEHHUS; 3aKOH COXPAHEHUS MacChl
BEILECTB

2 YraeBonopoasl. Kucnopozaconepxaniue u a30TCoiepKaliie OpraHnaecKue
coeiMHEeHUs. BRICOKOMOJIEKYIISIpHBIC COSIMHEHUS

2.1 CdopMupoBaHHOCTh yMEHUW TNPUBOAUTH TPUBHAJIbHBIE  HA3BAHUA
OT/IENIbHBIX OPraHUYECKUX BEHIECTB (PTWJICH, MPOINMIIECH, alleTUJIEH,
STWJICHIVIUKOJb, TJUIEepUuH, ¢eHoN, QopManbIerui, amneTalblIeru/,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas  KHCIIOTA,
CTeapuHOBAas KUCIIOTA, II0K03a, GPYKTO3a, KpaxMal, HEeJUTi0103a, IIHIIUH)

2.2 CdopMUpOBaHHOCTh YMEHHHM XapaKTepuU30BaTh COCTaB, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IC U XHUMHYCCKUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJ'Ief/'I
pa3IMYHbIX KJACCOB OpPraHMYECKHUX BEINEeCTB (METaH, 9TaH, O3THJICH,
NpoNWieH, aneTuwieH, Oyraauen-1,3, wetwiOyraauen-1,3, OeHzodn,
METaHOJ, ATaHOJ, ATHICHIJHUKOJIb, TJIUICPUH, (EHON, aleTaabIeru,
MypaBbHHAsE W YKCYCHash KHCJIOTHI, TJIFOKO3a, KpaxMal, IIeJUII0JI03a,
AMHHOYKCYCHAsl KUCJIOTA)

2.3 CdopMUpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'E€HETHYECKYIO CBSI3b
MEXIy TUIMTUYHBIMUA TIPEICTABUTEIIIMHU PA3IUYHBIX KJIACCOB OPTaHMYECKUX
BEIIECTB YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHYECKHX pEaKIHid ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

2.4 CdopmupoBaHHOCTH yMEHUS XapaKTepu30BaTh VMCTOYHHUKHU
YIJIEBOAOPOAHOTO ChIPbs (He()Th, NPUPOAHBIM Ta3, yroie), COCOOBI UX
nepepabdoTKU U MPAKTHUECKOE IPUMEHEHHE TPOTYKTOB ITePepaboTKH

3 XUMHS U KU3Hb. PacyeTsl

3.1 CdopMupoBaHHOCTh YMEHHUH BJIaleTh CHUCTEMOW 3HAHWII 00 OCHOBHBIX
METOJIaX HAYYHOTO TO3HAHWS, HCIIOJIb3YeMbIX B XUMHUH TP U3YUCHUU
BEIIIECTB U XUMHUUYECKUX SBJICHUH (HaOII0IeHNEe, U3MEPEHUE, SKCTIEPUMEHT,
MOJICJTUPOBAHUE), WCIIOIH30BATh CHUCTEMHBIC XUMHUYECCKHEC 3HAHUS IS
MNPUHSITUS PEIICHUN B KOHKPETHBIX )KH3HEHHBIX CUTYAIHsIX, CBS3aHHBIX C
BEIICCTBAMH U UX MPUMCHCHHEM

3.2 ChopMHpOBAaHHOCT,  YMEHUW  COOJIOJATh  MpaBWia  IOJH30BAHMS
XUMHUYECKOH MOCYy 101 U T1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MPaBUIIa
oOpaleHuss ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMHU TIO
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3 CdopMUpPOBAaHHOCTh YMEHHH IMJIAHUPOBATH M BBIMOJHATH XUMHUYECKHUN
SKCTIEPUMEHT (TIPEeBpAIIEHUS] OPTaHWYECKHWX BEIIECTB NPH HarpeBaHUH,
MOJTyuYeHUe JTUJICHA W W3Y4YCHHE €ro CBOMCTB, KA4€CTBEHHBIE pEaKIUu
OpTraHU4YC€CKUX BCHICCTB, ACHATYypalud 0€eJIKOB IIpru Harp€BaHWH, OBCTHLIC
peaxiuu OeNKOB) B COOTBETCTBHH C MPABUIIAMH TEXHUKH 0€30MaCHOCTH MIPH
oOpamieHUn ¢ BeHIeCTBAMH H  JIAOOPAaTOPHBIM  000PYTOBaHUEM;
NPEICTaBIATh PE3yJIbTaThl XMMUYECKOTO SKCIEPUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX pPEaKIUd u (HOpMYyIHpPOBATH BHIBOIBI HA
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OCHOBE 9THX PE3yJIbTaTOB

3.4

CdopMUpoBaHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS M0 XUMHYCCKHM
ypaBHEHUAM (Macchl, O00beMa, KOJUYECTBA MCXOJHOIO BEILIECTBA WIIH
MPOYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO U3
MCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIIH)

3.5

ChopMUpOBaHHOCTh YMEHHH KPUTHYECKH AHAIM3HPOBATH XHUMHUYECCKYIO
UH(POPMALIKIO, TIOTYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpEICTBAa MacCOBOU
uHpopmanuu, cetb UHTEpHET U Ipyrue)

3.6

ChopMHPOBAaHHOCTE  YMEHHH  COONIONATh TMpaBHiIa  SKOJOTHYECKH
11€J1€CO000Pa3HOro MOBEJACHUS B OBITY U TPYJIOBOM JIEATEIBHOCTH B LENSIX
COXpaHEHHsI CBOETO 3/I0POBbS W OKpYXKaloUled MPUPOAHOW Cpeabl,
OCO3HaBaTh OITIaCHOCTH BO3IIGI7[CTBPI$[ Ha JXUBBIC OPraHU3Mbl OIIPCACICHHBIX
OpPraHMYeCKUX BEUIeCTB, MOHMMas cMbica nokaszarens [1IK (mpenensho
JOMYCTUMOW ~ KOHIIGHTPALlMU), TMOSICHAT, Ha MpHUMepax CHocoObl
YMEHBIICHUS U TPEIOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M
9eJI0BeKa

MMPOBEPAEMBIE DJIEMEHTbBI COAEPXKAHUS (10 KITACC)

Kon IIpoBepsiemMBlii 2JIEMEHT COEpKAHUS
1 Teopernueckre OCHOBBI OPraHUYECKON XUMHH
11 IIpeamer OpraHMYecKoOd XHMMHH: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4YEeHUH HOBBIX BEIECTB M MaTepHaloOB. TeOpHs CTPOEHUS OpPraHUYECKHX
coenuHennit A.M. BytnepoBa, €e OCHOBHBIE MOJ0KEHHS
1.2 CrpyKkTypHBIE (OPMYNIBI OpraHMYECKHUX BeIIecTB. [omoisorusi, H3oMepus.
XUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHMSX - OJMHAPHBIC U KPATHBIE CBS3H.
[TpencraBienue o kaaccuUKalui OPraHUYECKUX BEILECTB
1.3 HomeHknaTypa opraHn4eckux COE€JUHEHUH (cucTeMaTtuyeckas) U TPUBHAJIbHbIE
Ha3BaHUs BAKHEUIINX NPEICTABUTENIEH KJIACCOB OPTaHNYECKHUX BEIECTB
2 YrneBoaopoast
2.1 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH psii. MeTaH U 3TaH - mpocTenme
NpPEJCTaBUTENIN alKaHOB: (PU3MYECKHMe W XUMHUYECKHE CBOICTBa (peakiuu
3aMelUIeHHs U TOPEHUSs ), HaX0XIEHNE B IPUPO/IE, MOJTyUeHHE U TPUMEHEHNE
2.2 AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTHMYECKHH psAa. DTWUJIEH W NPONWIEeH -
NOpOCTEUIINEe TMPEICTABUTENN AalKEHOB: (U3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuMy TUIPUPOBAHMS, TaJOTEHUPOBAHUS, TUApPATALUH, OKHUCIECHUS U
MOJIMMEPU3ALMH ), TIOTyUYEHUE U IPUMEHEHHE
2.3 Anxanuensl: Oyramguen-1,3 u MermnOyranueH-1,3: crpoeHue, BakHEHIINE

XUMHUYECKHE CBOMCTBaA (peakius noaumepusanuu). [loayyeHne cuHTETHYECKOTO
KaydyKa U pe3UHBI
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2.4

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALIETHIIEH -
IOPOCTEHIIMKA IpEeICTaBUTENb AaJKUHOB: COCTaB, CTpOeHHe, (u3nueckue u
XUMHUUYECKHE CBOMCTBA (pEeaKkLMK TUAPUPOBAHHUS, FAJIOT€HUPOBAHUSL, TUAPATALIH,
TOPEHHUs), TOJy4YeHUE U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKME U XHUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHMpOBAaHUS U HUTPOBAHUSA), IOJYYEHHE U IpUMEHEHHE. Toyoun:
COCTaB, CTpOeHME, (U3MYECKHEe M XUMHMYECKHE CBOMCTBa  (peakiuuu
TraJIOTEHUPOBAHUST W HUTPOBAHMS), INOJyYEHUE M IMpPUMEHEHHE. TOKCHMUHOCTH
apeHoB. ['eHeTHueckass CBA3b MEXIY YIJIEBOJOPOJAMH, NPUHAAIEKAIIUMU K
pa3IMYHbIM KJ1accaM

2.6

[TpupoHbIE HCTOUHUKH YTII€BOIOPOA0B. [IpupoaHEbIii ra3 v NOMmyTHbIE HEPTSIHBIE
ra3sl. Hed1b 1 ee npoucxoxaenue. CrnocoObl nepepaboTku He(TU: NEperoHka,
KPEKUHI (TepMMUYECKUN, KaTaluTudeckuil), nuponus. [IpoaykTsl nepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBILIUIEHHOCTH W B ObITy. KameHHBIH yronb u
IPOAYKTHI €T0 NepepadoTKu

Kucnoponconep:xaiue opraHn4eckiue coeIMHEHNs

3.1

[TpenenbHbIE OAHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHUE, (PrU3HUECKUe
U XUMHYECKME  CBOWCTBAa  (peakUMd C  aKTHBHBIMM  MeTaJllaMH,
raJIor€HOBOJIOPOAAMH, TOPEHME), NpUMEHEHue. BoaoponHblE CBSI3U MEXIY
MOJIeKyJaMH CUPTOB. JlelicTBUE METaHOJIa U TaHOJa Ha OPraHU3M 4YellOBeKa.
MHoroaToMHbI€ CIIMPTHL. DTUIEHTJIMKOJIb U TJIULEPUH: CTPOCHUE, (pU3HUecKue U
XMMHUYECKHE CBOICTBa  (B3aMMOJIEHiCTBME €O  IIEJOYHBIMH  MeTaJUIaMH,
KaueCTBEHHasl PeaklMsi Ha MHOTOaTOMHble CIMpThI). JlelicTBUEe HAa OpraHu3M
yesoBeKa. [[puMeHenue raumepruHa U dTUIEHIIMKOISA

3.2

®DeHo: CTpOeHUE MOJIEKYIIbI, GU3MUECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTh
¢denomna. [Ipumenenue penomna

3.3

Anpaeruapl 1 KeToHbl. PopManbIerul, aleTaibAerua: CTpoeHue, Gu3nuecKue 1
XMMHUYECKHE CBOMCTBA (peakIMM OKHUCJICHUS U BOCCTAHOBIICHUS, KaUeCTBEHHbIE
peakuun), noxy4eHrue U NpuMeHEeHue

3.4

OnHOOCHOBHBIE TpefeTbHbIE KapOOHOBbIE KHCIOThI. MypaBbUHas M yKCyCHas
KHUCJIOTBI: CTpOCHUE, GU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 001IKe JUIs
Kjlacca KHUCIIOT, peakuus dSTepuuKanuu), TIMOIy4eHHe U MpPUMEHEHHE.
CreapuHOBas M OJIEMHOBAs KUCIOTHI KaK MPEJICTABUTENIN BBICIINX KapOOHOBBIX
KHUCTIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEe AeHCTBHE

3.5

CrnoxHble 23Ul KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I 'MAPOIN3 CIOKHBIX
a¢upos. Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonoruueckast poib
KUPOB

3.6

VYraeBoasl: cocTaB, KJIacCU(PHUKAIMS YrieBOJIOB (MOHO-, TU- M MOJHCAXapUabl).
['moko3a - mpocTeduii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbL,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA (B3auMoAencTBUE ¢ ruapokcuaom menu (11),
OKHCJIEHHE aMMHUAYHbIM pPacTBOpoM okcuaa cepebpa (I), BoccraHoBIeHUHE,
OpO’XKeHHE TJIIOKO3bI), HAXOXXICHHE B IMPHPOJE, NMPUMEHEHHE, OMOoIoruyeckas
posb. ®otocunTe3. OpykTo3a Kak U30Mep IIIIOKO3bl. Kpaxman u 1esnroio3a Kak
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npuposaHble nonuMepsl. CTpoeHue Kpaxmana M LeJUToo3bl. Ddusudeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KayeCTBEHHAs PEaKLUs C HOA0M)

4 A3oTconepikale OpraHn4eckue CoeAMHEHUS

4.1 AMUHOKHUCIOTH Kak aM(OTepHble OpraHHMYecKkue coequHeHus. Pusznyeckue u
XUMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha IpuUMepe IiMiuHa). buosornuyeckoe
3HaYeHHe aMUHOKUCIOT. [lenTus

4.2 benku kak mnpupoAHbIE BBICOKOMOJEKYIsipHbIe coequHeHus. [lepBuunas,
BTOPUYHAS U TPETHYHAS CTPYKTypa OENKOB. XMUMHUYECKHE CBOHCTBA OEJIKOB:
TUAPOIIN3, JeHATYpallks, KaYeCTBEHHbIE PEAaKIIMH Ha OCJIKU

5 BricokOMOIIEKYIISIpHBIE COEAMHEHUS

5.1 OcHOBHbBIE TOHSTHS XUMHUU BBICOKOMOJEKYISPHBIX COCIUHEHHI: MOHOMED,
[IOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALINU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUH -
MOJIMMEPU3ALHS U ITOJIMKOHCHCALIUS

5.2 OKCHepUMEHTAIbHBIE METOAbl HW3YYEeHHUS BEIIeCTB W UX MpPEeBpallleHui:

O3HaAKOMIJICHHUC C 06pa3uaMH MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,
Kay4yKOB. HOJIyLIeHI/IC CUHTCTUYCCKOI'O KaydyKa U PC3UHLbL

MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOIA
OBPA30BATEJILHOI IPOT'PAMMBI (11 KJIACC)

Kon

[IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM

IMPpOBEPACMOTr0 O6pa30BaTeHLHOﬁ MporpaMmbl CPpEAHETO O6H_Iel"0 06pa3OBaHI/I$I

pe3ynbTara

1

TeopeTnyueckre OCHOBbI XUMUHU

11

Bnagenue cucteMol XMMUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIAraoIue MOHATUS (XUMHUYECKUN DJIEMEHT, aToM, dJIEKTPOHHAs
000J10uKa aToma, s-, pP-, d-371eKTpOHHBIE OPOUTAIIH AaTOMOB, HOH, MOJICKYJIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 00beM, KpHCTATTUYECKas
penieTka, TUTIBI XUMHUUYECKUX peaxkuuii (OKHCITUTENBHO-
BOCCTAHOBUTEJIBHBIC, H5K30- M DSHIOTEPMHYECKHE, PEaKIMd HOHHOTO
oOMeHa), pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIHUTHI, DIEKTPOIUTHUSCKAS
JTUCCOIMAITNSA, OKHCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUUYECKOH
peaklMy, XUMHUYECKOE paBHOBECHE); TEOpPUM U 3aKOHBI (TEOpHs
SNIEKTPOJIUTHYECKON  auccounuanuu, Ilepuogumueckuii  3akon  J[.U.
Menpeneena, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUHU, (HAKTOJIOTUUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, TOJNY4YeHHH U OE30MACHOM HCIOJIb30BAaHUHM  BaKHEUIITNX
HEOPTraHWYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU ACATEIHHOCTH YEJIOBEKA

1.2

CdopMHpOBaHHOCTh YMEHHMH BBISBIATH XapaKTepHble MPU3HAKU U
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B3aUMOCBA3b NU3YYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITIOHATUA
IIpu OIHCaHHU CTPOCHHA H CBOMCTB HCOPTraHNMYCCKUX BCHICCTB M HX
HpeBpameHHﬁ; BBISBJISATh B3aMMOCBS3b XUMHUYCCKHUX 3HAHUH C IIOHATHUSIMU
" OpCACTaBJICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB

13 Brnanenne OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHHUS BEIIECTB H
XUMUYECKUX  SIBJCHUM  (HAONIOACHUE, U3MEpPEHHUE, SKCIECPUMEHT,
MOJICIIUPOBAHUE)

14 ChopMHpPOBAaHHOCT, YMEHUW ONpPENeNsATh BAJICHTHOCTh U CTCIICHb

OKHCJICHUA XUMHUYCCKUX DJICMCHTOB B COCAUMHCHHUAX PA3JIMYHOTO COCTAaBa,
BU XUMHYSCKOH  CBS3H (KOBaJ'IeHTHaH, HOHHAas, MCTaJNINYCCKasd,
BOI[OpOI[Hafl) B COCIUHCHUAX, THII KpPICTElJIJIPI‘-IGCKOfI PEIICTKU

KOHKPETHOT'O BEIIIECTBA (aromHas, MOJIEKYJISIpHAS, WOHHas,
MeTaunuecKasi)
1.5 ChopMupoBaHHOCTH YMEHHMI OMpPENeNsATh XapakTep CpeAbl B BOIHBIX

pacTBOpax HCOPraHMICCKUX COCI[I/IHGHI/Iﬁ

1.6 CdopMupoBaHHOCTh YMEHHS KIaCCU(DUIIMPOBATH XUMHUUECKHUE PEAKIIUU 110
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBy pEarupyrolluX BELIECTB,
TerioBoMy 3G(deKTy peakiud, HU3MEHEHUIO CTENeHEeH OKUCICHUS
AIIEMEHTOB, 00PATUMOCTH PEAKIUH, YYACTHIO KaTaIU3aTopa)

1.7 CdopMupoBaHHOCTh YMEHUN COCTaBJIATh YPaBHEHHS peakluil pazIudHbIX
TUIIOB, MOJHBIE M COKpAILCHHbIE YPABHEHUS PEaKLUi HMOHHOrOo oOMeHa,
YUUTBIBas YCIOBHUS, IPU KOTOPBIX ATH peakluy UIYT J0 KOHLA

1.8 CdopMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBII  COCTaB  pPA3JIMYHBIX  HEOPraHWYECKMX  BELIECTB,
pacno3HaBaThb ONBITHBIM ITyTEM HOHbI, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB

1.9 ChopMHUpPOBAaHHOCT, YMEHUW paCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUUNA MOCPEJCTBOM COCTABJICHHS SJIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10 CdopMupoBaHHOCTh  yMEHUH  OOBSACHATH  3aBHUCHUMOCTh  CKOpPOCTHU
XUMHUYECKON peakiuy OT pa3InYHbIX (PaKTOPOB

1.11 ChopMupoBaHHOCT, ~ yMEHUHl  OOBSCHATH  XapakTep  CMELICHHS
XUMHYECKOTO DPAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBHSA
(mpuntun Jle laTtense)

2 OO011ast 1 HeOpraHMYeCcKask XUMHS

2.1 CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIc [leproandeckoro 3akoHa
AWM. MeHneneeBa W JEMOHCTPUPOBATH €ro CUCTEMATH3UPYIOIIYIO,
OO0BSCHUTENBHYIO ¥ IPOTHOCTHYECKYIO ()yHKITUU

2.2 ChopMupoBaHHOCTH YMEHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB 1 - 4 mepuonos [lepuoanyueckoil cucTemsl
xumuyeckux anemeHToB .M. Menneneea, uconb3ys nousrus "s-, p-, d-
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QJIGKTPOHHBIE  opOuTanmu", '"IHeprerudeckue ypoBHU', OOBICHATH
3aKOHOMEPHOCTH H3MEHEHUs CBOMCTB XUMHUYECKHX DJJEMEHTOB MU HX
COCIMHEHMM 1O nepuogaM u rpymnmnam llepuoamyeckoi CUCTEMBI
xumMuueckux ayemenToB .M. MengeneeBa

2.3

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB PAa3IMYHBIX KIIACCOB,
NOJATBEPXK/IaTh  CYIIECTBOBAHME  T'CHETUYECKOH  CBSI3U  MEXIY
HEOPTaHUYECKUMU BEIIECTBAMH C MTOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XHMUYECKUX PEAKITHIA

2.4

CdopmupoBaHHOCTD yMEHUHI yCTaHaBJIMBAaTh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BELIECTB I0 KX COCTaBY K OIPENEICHHOMY KJaccy
(rpynmne) coeauHeHHWH (MIPOCThIE BEIIECTBA - METAIBI U HEMETaJIbI,
OKCH/IBI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIEC THPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTH YMEHUH HCIIOIB30BaTh XUMUYECKYIO CUMBOJIUKY IS
cOCTaBJIeHUS! (OPMYJT BELIECTB U YpPaBHEHUH XHMMHUYECKHUX PpeaKIuii,
cucremaruueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OT/JCNIbHBIX HEOPraHMYeCKUX BeLIecTB (yrapHblii ra3, yriIeKUCIbIH TIas,
aMMHUaK, raiieHasl U3BeCTb, HeralleHasi U3BEeCTb, IUThEBAs COAA, MUPUT U

ApyrHe)

2.6

CdopMupoBaHHOCTh YMEHUN XapakTepu30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTAaHWYECKHX BEIIECTB PAa3IMIHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHME  TIEHETHMUECKOHW  CBSI3U  MEXKAY
HEOPTaHWMYECKUMU BEIICCTBAMH c MTOMOIIIBIO ypaBHEHU I
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.7

CdopMUpOBaHHOCTh YMEHHH TMJIAaHUPOBATh M BBIMOIHATh XUMHUYECKUN
HKCIEPUMEHT (pa3jio’K€HUE TMEepOKCUAa BOAOPOJAa B TPUCYTCTBUU
KaTajau3aTopa, ONPEIEIIEHUE CpeAbl PacTBOPOB BEILIECTB C IOMOIIBIO
YHHUBEPCAIbHOTO MHANKATOPA, BIUSHUE PA3INYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peakliu, peakliid HOHHOTO 0OMeHa, KaueCTBEHHbIE peaKIiu
Ha cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH AMMOHUS, pELICHHE
AKCIIEPUMEHTANIbHBIX 3a7ad no TemMaM "Meramnel" u "Hemeramns") B
COOTBETCTBUHU C NpPaBUJIAMU TEXHUKH O€30MacHOCTH NpU OOpallleHUuHu ¢
BEIIIECTBAMH U J1a00paTOpPHBIM 000PYJOBAHUEM; TPEACTABIATH PE3YIbTATHI
XUMHYECKOTO  OJKClepuMeHTa B QopMmMe  3amMcu  ypaBHEHHH
COOTBETCTBYIOLMX peakuuil u (GpopMynupoBaTh BHIBOABI Ha OCHOBE 3THX
pe3yJIbTaTOB

2.8

ChopMHpPOBAaHHOCT, ~ YMEHHUM  COOJIOJATh  TMpaBWia  IOJb30BaHUS
XUMHUYECKOH MOCY 101 U T1abopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MPaBUIIa
06paHIeHI/I$I C BfIECTBaMUM B COOTBCTCTBHMUM C HHCTPYKIUAMH 110
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB

2.9

ChopMupoBaHHOCTh YMEHHUI XapakTepU30BaTh XUMHUECKHE MPOIECCHI,
JeXale B OCHOBE MPOMBIIUICHHOTO TOJYYCHHS CEPHOW KHCIOTHI,
aMMMaKa, a TakKe COPMHUPOBAHHOCTD MPEICTaBICHUI 00 OOIINX HAyYHBIX
NPUHINNAX U YKOJIOTUYECKUX MPoOIIeMax XMMUIECKOTO IIPOU3BOICTBA
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XUMHS U KU3Hb. PacueTsbl

3.1

CdopMHUpPOBAaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABIISFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMUMHH B MO3HAHUU SIBICHUN
npupoabl, B (OPMUPOBAHHM MBIIUICHUS W KYyJIbTYPhl JIMYHOCTH, €€
GyHKIIMOHAIBHOW ~ IPaMOTHOCTH,  HEOOXOAMMON  AJisi  pelleHus
MPaKTUYECKUX 3a/lad M DKOJIOTHYECKM OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOM cperie

3.2

ChopMHPOBAaHHOCT, YMEHHH KPHUTUYECKH AHAIN3UPOBATh XMMHYECKYIO
UH(POPMALIKIO, TIOTY4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKAIUH, ceTh VIHTEepHeT u npyrue)

3.3

ChopMupoBaHHOCT ~ yMEHUH  cOOJIOAATh  IpaBHJa  SKOJIOTHYECKU
11€J1€C000Pa3HOro MOBEJACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LENSIX
COXpaHEHUsI CBOETO 3/I0POBbS M OKPYXKAIOLIeH IPUPOTHOM CpeIbl

3.4

Oco3HaBaTh OIaCHOCTB BO3/EHCTBUS HA KUBBIE OPTaHU3MBbI OIIPEIETIEHHBIX
BEILECTB, ITOHMMAas cMbica mnokasarens IIJIK, moscHATe Ha mnpumepax
CrocoObl YMEHBLIEHHUS U MPEJOTBPALLCHHUS UX BPEAHOIO BO3AEUCTBUS HA
OpraHM3M 4€JI0BEKa

3.5

CdopMUpOBaHHOCTh YMEHHI IMPOBOIUTEH BBIUUCICHHS C HCIIOJIb30BAHUEM
MOHATHUS '"MaccoBas JI0Js BEIIEeCTBa B pacTBOpe", 00BEMHBIX OTHOIIECHUI
ra3oB IPH XUMHUYECKUX PEaKIMsIX, MAacChl BEIIECTBA WK 00BhEMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WJIH O0bEMY OIHOTO U3
YYacTBYIOUIMX B pEaKlUU BELIECTB, TEIUIOBOTO 3(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MacCChl BEILIECTB, IPEBPAIICHUS U COXPAHEHU S
SHEPTUU

MMPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA (11 KITACC)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

1

TCOpeTquCKHC OCHOBBI XMMHH

1.1

XUMHUECKUH 3meMeHT. ATOM. SIapo aroma, M30TOMbI. DJIEKTPOHHAsE 000J0UKa.
DHepreTHyeckue YpoBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacripesieieHus] AIEKTPOHOB 10 OpOHUTAIsIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASA KOH(UTYpalLHs aTOMOB

1.2

ITepnonnueckuil 3akoH u lleproanyeckas cucrema XMMU4eCKUX eMeHToB J[. 1.
MengeneeBa. CBs3pb NEpUOAMYECKOTO 3akoHa M Ileproguueckoil cucTeMsl
xuMuueckux annemeHToB .M. MenzeneeBa ¢ COBpEMEHHONW TEOPHEN CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BELIECTB IO TpPyNIaM M HEPUOAAM.
3HaueHHUEe MEePUOINIECKOr0 3aKOHA B Pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XMMHUUYECKasi CBsI3b. BUIbI XUMUYECKOH CBsI3U (KOBaJICHTHAs
HENoJIsIpHasl U MOJIApHAasi, HOHHAs!, MeTa/uinyeckas). VIoHbl: KaTHOHBI U AaHUOHBI.
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MexaHu3mMbl 00pa30BaHUS KOBAJICHTHOW XWUMHUYECKOW CBsI3U (OOMEHHBI W
JIOHOPHO-aKLENTOpHBIH). Bomopoanas cBs3b

14

BanmenTHOCTS. :‘)HGKTpOOTpI/IL[aTeHBHOCTB. CreneHb OKHCIICHUS

1.5

BemectBa MOJIEKYJIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
cocTaBa BeIleCTBA. THUIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWMCTBA
BEILIECTB OT TUIIA KPUCTAUINYECKOH pemeTku. [IoHaTHE 0 TUCTIEpCHBIX CHUCTEMAX.
WctunHble 1 KOJIIOUIHBIE PACTBOPBI. MaccoBas 101 BEIIECTBA B PACTBOPE

1.6

Knaccudukanus HeopraHuueckux coequHeHnid. HomeHkiiaTypa Heoprann4eckux
BELICCTB

1.7

XuMuueckas pCaKnus. KJ'IaCCI/I(bI/IKaLII/IH XUMHNYCCKHUX peaKL{I/Iﬁ B HeopraHquCKoﬁ
)51 OpFaHquCKOﬁ XHMUH. 3aKOH COXpaHCHHUA MACChbl BEIICCTB, 3aKOH COXpPaHCHUA
H IIPCBpallICHUS SHCPIrUU ITPH XUMHUYCCKHUX PCAKIHAX

1.8

CKOpOCTB pc€aKiuu, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX (baKTOpOB

1.9

OOpatumble peakuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIHUSIONIME HAa
COCTOSIHAE XUMHU4YeCcKOoro paBHoBecus. [Ipunmun Jle [llarense

1.10

OnekTponuTHdeckas aucconmanus. CuibHble M cladbie 3ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCIasl, HEUTpaIbHAS, IEI0YHAasl. Peakiinu HOHHOTO
oOMmeHa

1.11

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC pCaKknuuun

Heopr AHNYCCKasad XUMHUA

2.1

Hewmeramnsl. [lonoxenune HemeramuioB B Ileproguueckoil cucreMe XMMHUYECKHX
anemenToB J[.M. MenzaeneeBa 1 0coOOEHHOCTH CTpOeHHUs aTomoB. Pusznueckue
CBOWCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KHCIopoa, Cepbl,

dbocdopa u yriaeposa)

2.2

XUMHYECKHE CBOWCTBA BaXXHEUIIUX HEMETa/UIOB (TajJoreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHHH  (OKCHUIOB,
KHCITIOPOJICOJICPIKANUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHeHne
BaXHEHIIINX HEMETAJJIOB U X COCTUHEHHM

2.3

Meramnbl. [lonoxenue wmertamioB B llepuoandeckorn cucTeMe XHUMUYECKUX
anemenToB JI.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMOB MeTaiuioB. O0mue ¢pusznyeckue cBorcTBa MeTauioB. CIIaBbl METAIIIOB.
DIIEKTPOXUMUYECKUHN P HAPSHDKEHUN METAIIIIOB

2.4

XYMHUYECKUE CBOMCTBA BAKHEHIIINX METAJNIOB (HATPUA, KT, KAIbIIUNA, MarHUH,
ATIOMUHHUH, IIUHK, XpOM, JKeNe30, Me/b) U UX coequHeHuil. OOmme crnocoOb!
MOJTy4eHUs1 MeTauioB. [[puMeHneHnre MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas cBI3b HCOPraHMYCCKHUX BCHICCTB, MPHUHAMJIC)KANIUX K PA3TTUIHBIM
Kj1accaM

XUMHA U KU3Hb
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3.1

Ponp xumum B 0O€CIEYEHHHM HKOJIOTHYECKOH, IHEPreTUYECKOW U MHUIIEBOM
0e30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHSATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIIUI

3.2

[IpencraBiaenus o0 OOIMIMX HAyYHBIX MPHUHLIMIAX MPOMBIIIJICHHOTO IMOJyYSHHS
BOXHEHINX BemecTB. YelnoBeK B MUpPE BEHIECTB M MAaTEpPHAOB: BaKHEHIIHE
CTPOUTENbHbIE MaTepHaibl, KOHCTPYKIMOHHBIE MaTEpUANIbI, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepuabl JUIS DICKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKHE H
MUHEpaJIbHbIEC YI00peHUs

3.3

XuMUs W 300pOBbE YEJOBEKAa: IMPABUJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€3011aCHOTO UCIIOIB30BaHMSI TIPEMApaToOB OLITOBONM XUMUHU
B IOBCEIHEBHON KU3HHU

ITPOBEPAEMBIE HA EI'S TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOHU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O OBLLIETI'O
OBPA3OBAHUA

Kon
MIPOBEPSIEMOTr0 | OCHOBHOM 00pa30BaTEIIFHOM MPOTPaMMBI CPETHETO O0IIEero 00pa3oBaHus
TpeOoBaHUS

HpOBepﬂeMLIe Tpe60BaHI/I$I K IIPpEAMETHBIM PE3YyJibTaTaM OCBOCHUS

1

Brnanenue cucteMol XUMHUYECKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

11

OCHOBOIIOJIATAOIINE TOHATHS (XUMHUYECKHH JJIEMEHT, aTOM, H30TOIIHI,
3JIEKTPOHHAsT 000JI0YKa aToma, s-, P-, U-3JeKTpOHHBIE OPOUTAH aTOMOB,
OCHOBHOE U BO30YXKJIEHHOE COCTOSHHE aroMa, HOH, MOJIeKYyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKast

ca3b (O~ m T-CBA3D | kparmele cBsA3M), rMOpUIM3AIMSA ATOMHBIX
opOuTalel, KpUCTAIIINYECKAs PENIETKA, MOJIb, MOJIAPHAS MAcca, MOJIAPHbIN
00beM, MOJIApHAst KOHIEHTpPALWs, PacTBOPHI (MCTHHHBIE, IHMCIIEPCHBIE
CHUCTEMBI), KPUCTAUIOTHAPATHI, YIIEPOJHBIN CKeJeT, (PyHKIHOHAIbHAS
rpylma, pagMKal, H30Mephl, CTPYKTypHas (opMmysa, H30MEpHs
(cTpyKTypHas, reoMeTprueckas (IUc-, TPAHCU30MEPHS ), TOMOJIOTHYECKHI
psl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOIA- U  a30TCOJAEpIKAIIUE
COEIIMHEHNs, OMOJOTMYECKH AaKTUBHBIE BelIeCTBA (YIJIEBOIbI, JKHUPBI,
OeJIK1), MOHOMED, TIOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE
COENMHEHUs, KPEKHUHI, pPU(POPMHUHT, THUIBI XUMHYECKMX pEAKIHi
(OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE, DK30- M DHIOTEPMUYECKHE, PEAKIINN
MOHHOTO O0OMEHa, TOMO- M T€TEPOreHHbIE, 00pPATUMBIE U HEOOPATHMBIE),
pacTsop, 3JIEKTPOJIHTHI, HEDJIEKTPOITHUTEI, SJIEKTPOIMTHYECKAS
JIUCCONMAIMS, CTENEHb JUCCOIMUAI[MH, OKHCIIMTENb, BOCCTAHOBUTEIID,
3JIEKTPOIIH3, CKOPOCTH XUMUYECKOM PEaKInK, XUMUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOCHHUSI OPraHMUYECKUX BEIIECTB
AM. byrtneposa, Teopus 3JIEKTPOJIUTHYECKOMN JUCCOLMAallNH,
[Tepnonnueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHS MacChl),
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3aKOHOMCPHOCTH, CHUMBOJIMYCCKUM  S3BIK XUMHUHU, MHPOBO33PCHYCCKUC
3HaHHWs, JICXKAIUe B OCHOBC IIOHHMMaHUA MPUYHMHHOCTH W CHUCTEMHOCTHU
XUMHUYCCKHUX ﬂBHeHHfI, COBpPCMCHHBIC TPCACTABJICHUA O CTPOCHUU
BCIIECTBA HA aTOMHOM, MOJICKYJIAPHOM M HAAMOJICKYIIIPHOM YPOBHAX

1.3

MMpEaACTaBICHUA (6] MCXaHU3Max XUMHNYCCKHUX peaKHHfI,
TCPMOANHAMHUYCCKUX U KUHCTUYCCKUX 3aKOHOMCPHOCTAX HMX NPOTCKaHUA,
0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

14

(akTOJIOrMYECKUEe CBEJCHHMS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MaCHOM  HCIIOJIb30BaHUM  BAXKHEHIIMX  HEOPraHUYEeCKUX U
OpPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON IEATEIILHOCTH YEI0BEKa

1.5

o0miye Hay4Hble NPUHIMIIBI XUMHUYECKOIO IMPOU3BOJACTBA (HAa IpHUMeEpe
IIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, TepepaboTKi HEPTH)

CdopMUpoBaHHOCTH YMECHHI BBISBIISATH:

2.1

XAPaKTCPHBIC MMPU3HAKU W B3aUMOCBA3b U3YYCHHBIX HOH?[TI/II?I, IMPUMCHATH
COOTBCTCTBYIOIIMEC IIOHATHUA IIpU OIKMCAHUHU CTPOCHUA U CBOMCTB
HCOPTaHNYCCKUX U OPraHNvYCCKUX BCIICCTB U UX HpeBpaHICHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYCCKHX 3HAHHH C IOHATHSMHU U NpeaACTaBJICHUAMU
APyrux npeaMeToB IJIsd 0ojiee OCO3HAHHOTO ITOHMMAHHSA U OOBICHEHHS
CYITHOCTHU MAaTCPUAJIBHOT'O €AWHCTBA MHpPa

C(l)OpMI/IpOBaHHOCTL YMEHHSA UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XHUMHUYECKUX COCIMHEHUH MEXIYHApOJHOIO COH3a
TeopeTHHGCKOﬁ nu HpPIKJ'I&}IHOfI XUMHUHU N TpI/IBI/IaJ'II)HBIG Ha3BaHHUA BECUICCTB,
OTHOCSILUXCA K M3YYEHHBIM KJIacCaM OPraHUYECKUX M HEOPTraHUYECKUX
COeTMHEHNN

3.2

XUMHYECKYI0 CUMBOJIUKY Ul COCTaBleHUS (OpMYyJl HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U
CKEJIETHBIX ) (DOPMYJI OpraHMUECKUX BEIIECTB

ChopMHUpPOBaHHOCTH YMEHUS KJIACCHU(DHUITMPOBATD:

4.1

HCOPTaHUYCCKUE BCHIECCTBA, CaMOCTOATCIBEHO BI)I6I/IpaTI) OCHOBAaHUsA U
KpUTCPUHN TJIA KHaCCI/I(I)I/IKaI_II/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpTraHHU4YC€CKUC BCUICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHA H
KpUTCPUUN IJIA KJ'IaCCI/I(i)I/IKaHI/II/I HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3TUYHBIM TPU3HAKAM (YUCIYy M COCTaBy pEarupyroIlux BEIIeCTB,
TerioBoMy 3(G(}EeKTy peakiuu, HW3MEHEHHI0 CTENeHEeH OKUCICHHS
AJIEMEHTOB, OOPATUMOCTH PEAKITNH, YIaCTHIO KaTaln3aTopa)

CdopMUpOBaHHOCTE YMEHHUSI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSIHUH) M MOHOB XUMHYECKHX
anemeHToB | - 4 mepuonoB Ilepuoauueckoit cucremsl [I.. Menneneena u
WX BaJICHTHBIC BO3MOXHOCTH, HUCIOJIb3YS MOHSATHUS S-, P-, d-3JICKTPOHHbBIC
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opOuTaNu, S3HEPreTUYECKUE YPOBHU

6 ChopMupoBaHHOCTH yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U O0pa3yeMbIX MMM COEJUHEHHH IO
IIEpUOJIaM U Ipymniam

7 CdopMUpoBaHHOCTH YMEHHUS COCTABIISTH YPABHEHHSI XUMHUYECKHIX PEaAKIIHiA
Y PacKpbIBaTh UX CYILIHOCTD:

7.1 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMi MMOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OanaHca 3TUX peaKkuit

7.2 YPAaBHEHUs pEaKUU{ pa3IuyHbIX THUIIOB, IIOJHBIE W COKPAIIECHHBIE
YpaBHEHMsI peaklii HOHHOr0o OOMEHa, YYUTHIBAsl yCJIOBHUS, IPU KOTOPBIX
9TH PEAKLUU UAYT 1O KOHIA

7.3 peakiuil TUIPOJIM3a, pEeaKIHil KOMIUIEKCOooOpa3oBaHUs (Ha mpuUMepe
THJIPOKCOKOMITJICKCOB IIMHKA U QJTFOMUHHSI)

8 CdopMupoBaHHOCTH YMEHHUS ITOATBEPIKIATh:

8.1 Ha KOHKPETHBIX IIpPUMEpax XapakTep 3aBUCUMOCTH PEaKLHOHHON
CHOCOOHOCTH ~OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M THIA
koBajeHTHON cBssu (O~ n T-CBASM)  p3apmuOro BiMsHMSA aTOMOB U
IPyNIl aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOEHHOCTEH pealu3alun
Pa3IMYHBIX MEXaHU3MOB ITPOTEKAHUS PEaKIIUii

8.2 XapakTEepHblE XUMHUYECKME CBOWMCTBA BEUIECTB COOTBETCTBYIOIIMMHU
DKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

9 ChopMHUpPOBAaHHOCT, YMEHHUS XapaKTepU30BaTh COCTaB U BaKHEHIINE
CBOICTBa BelIECTB, MPUHAICKAIINX K OMPEICTICHHBIM KJIaccaM U TpyIamM
coemuHEHUN  (MIPOCThIE  BEIIECTBA, OKCHJBI, THAPOKCHIBI, COJIH,
YIIEBOIOPOABI, MIPOCThIE IPUPHI, COUPTHI, (EHOIBI, albAETU/IbI, KETOHBI,
KapOOHOBBIC KHUCJIOTBI, CJIOXHBIC 3(UPHI, KUPBI, YIJIEBOABI, AMHUHBI,
AMUHOKUCIIOTBI, OETTKHN)

10 CdopMUpOBaHHOCTL YMEHHUS TMPOBOIAUTH pPACUYEThl MO XUMHUYECKUM
dbopMmynIaM W ypaBHEHUSM XHMHUYECKHUX PEAKIUH C HCIOIh30BAHUEM
(bU3NYECKUX BETUYHH:

10.1 Macchl (00beMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEeaKIUU, €CIH OJTHO U3
HMCXOJHBIX BEIIECTB JAaHO B BHUJIE PacTBOpa C OMPENEIICHHOWM MacCOBOM
JIOJIeH paCTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE (MMEET MPUMECH )

10.2 MacCOBOM WJIM 00bEMHOM JTOJH, BBIX0/1a IPOAYKTA PEAKIIHH
10.3 TEIUIOBOTO P QeKTa peakuii
104 00BbEMHBIX OTHOIICHUH Ta30B

10.5 M0 HAXOXACHUIO XUMUIECKO (hOpMYIIbI BEIIECTBA
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11

Bianenue cucremMol 3HaHMM O METOJAX HAyYHOI'O IO3HAHUS SIBICHUU
IPUPObI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX M YMEHHME NPUMEHATh
9TH 3HAHUS IPU DKCIEPUMEHTAIBHOM MCCIEAOBAaHUU BELIECTB U AJIA
OOBSICHEHUS XHMMUYECKHUX SBJICHUH, MMEIOLUIMX MECTO B IPUPOJE,
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU

12

CdopMupoBaHHOCTH YMEHUS MPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O COCTABE
M CBOWCTBAX BEIIECTB I OSKCIEPUMEHTAIbHOM HPOBEPKH THUIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH NPOTEKaHUs XMUMHYECKUX peakIuil u
IIPOTHO3UPOBAHUS BO3MOXXHOCTEM MX OCYUIECTBJIEHUS; CHCTEMHBIE
XUMUYECKHE 3HAHUS Uil OOBSCHEHHUS M TMPOTHO3UPOBAHMS SIBJICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO MNPUPOAY; AJIS HPHUHSATHS TI'PAMOTHBIX
petieHuit mpoOJIeM B CUTYalMsIX, CBSI3aHHBIX C XUMHUEH

13

CdopMUpOBaHHOCTh YMEHUS IUIAHUPOBATH W IMPOBOJUTH XHUMHUYCCKHN
9KCIIEPUMEHT (TIOJlydeHHEe W M3Y4YEHHE CBOMCTB HEOPraHWYECKUX |
OpPraHMYECKHX  BEUIECTB, KAYECTBEHHBIC pEaKUUU  YIJIEBOJAOPOIOB
Pa3MUYHBIX KJIACCOB M KHCIOPOACOJEPIKAIINX OPraHWYeCKUX BELIECTB,
PCIICHHUE SKCIICPUMCHTAJIBHBIX 3a/ia4y IO paClio3HaBaHWIO HCOPIraHNMYCCKUX
U OpraHWYecKUX BEIIECTB) C COONIOJCHHEM TMpaBWiI OE30MacHOTO
oOpamieHuss €  BemIeCTBAMH W JaOOpaTOpHBIM  00OpPYIOBaHHEM;
(GOopMyIHpOBaTH LIENH UCCIECIOBAHUS; MPEICTABIATh B Pa3InUHON (opme
pe3ynabTaThl  AKCHEPUMEHTa, aHAIM3HPOBATh M OICHHWBATh  HX
JOCTOBEPHOCTD

14

ChopMupOBaHHOCTh YMEHHUS OCYIIECTBIIATH IIE€JICHANPABICHHBIN MOUCK
XUMHUYECKON MH(OpMalUY B pa3IMyYHbIX UCTOUYHUKAX (Hay4yHas U y4eOHO-
Hay4Has JTUTeparypa, CpeJCcTBa MaccoBoi nH(popmanuu, cetb HTEepHET 1
JIpyrue), KpPUTUYECKH AaHAJIM3MPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
nepepadarbiBaTh €€ W HCIOJIb30BATH B COOTBETCTBUU C IMOCTaBJIEHHON
yaeOHOM 3amaueit

15

ChopMHUpPOBAaHHOCT,  YMEHHS  TPOTHO3UPOBATh, aAHAJIU3UPOBATH W
OIICHUBAaTh HMHGPOPMAIUIO C TO3HMIMA JKOJOTHYECKOW Oe30MmacHOCTH
MOCJIC/ICTBUIM OBITOBOM M TPOM3BOJCTBEHHOW JESATEIILHOCTH 4YEJIOBEKa,
CBA3aHHOM C TmepepaboTKON BemecTB; CHOPMUPOBAHHOCTh yMEHUU
OCO3HABaTh OMACHOCTh BO3/ICHCTBHS HA KWBBIE OPraHU3MBbI ONPEICIICHHBIX
BEILECTB, IIOHMMAasl CMBICI T[OKa3areiass MpeAeNbHOW JIOMYyCTUMOM
KOHIIGHTpAIlMK, W TOSACHATh Ha MpUMEpax CMocoObl YMEHBIIECHHS U
MpEeA0TBPALIEHUS UX BPEIHOIO BO3IEMCTBUS HA OPraHU3M UYE€JIOBEKa

INEPEYEHD 2JIEMEHTOB, IPOBEPAEMBIX HA EI'D 110 XUMHNHU

Kon [IpoBepsiemMblii 37IEMEHT coepKaHUs
1 Teopernueckrie OCHOBbI XUMHH
11 Ctpoenne BemectBa. CoBpeMEeHHass MOJEIb CTpoeHUs aroMa. Pacmpenenenue

BIIEKTPOHOB IO SHEPreTHYeckuM ypoBHSIM. Kiaccudukanus XUMHYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTHYECKUX YPOBHEH aToMoB (s-, p-, d-
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aneMeHToB). OCHOBHOE M BO30YXJICHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAas
KOH(Hrypamus aroMa. BaJeHTHBIE JIEKTPOHBI

1.2 Ilepuonuueckas cucrteMa xumudeckux dnemeHTtoB .M. Menzaeneesa.
®usnueckuit cmbici llepuognueckoro 3akona .M. MenneneeBa. IlpuunHbl u
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB M UX COCIMHEHHUH 10 NepruoiaM
W TpymnnaM. 3aKOHOMEPHOCTM B M3MEHEHUHM CBONCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHHM, BBICIITUX OKCHUJIOB U THIPOKCHJIOB

1.3 BasnieHTHOCTB. D51eKTpoOTpUIIATEILHOCTh. CTENEeHb OKUCICHUS

14 Bubl XuMuueckoi CBsI31 (KOBAJICHTHAS, HIOHHAS, METANTNYECKAst, BOAOPOIHAS ) U
MEXaHU3Mbl ee 0Opa3oBaHus. MexXMoOJeKysIpHbIe B3auMojeiicTBusa. BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPO€HHsA. THMbl KPUCTAIUIMYECKHX
peteToK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANTMYECKON PEIIETKH

1.5 Xumunueckas peakuus. Knaccudukanus XuMU4ecKUX peakivii B HEOPraHUYeCKOu
Y OPTaHUYECKOU XUMHH. 3aKOH COXPAHEHUS MAaCChl BEIIECTB

1.6 CKOpOCTb peakiiiu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB

1.7 TennoBsie 3¢ HeKThl XUMUYECKUX peakuuil. TepMoXxuMuiecke ypaBHEHUS

1.8 OOpatumble peakuuu. XuUMHUYecKoe paBHOBecue. DakTOpbl, BIHSAIOIIME Ha
COCTOSIHAE XUMHU4YeCcKOoro paBHoBecus. [Ipunmun Jle [llarense

1.9 OnektponuTnueckas aucconuanus. CunbHble U crnadbie dnekTponauTsl. Cpena
BOJHBIX PAacCTBOPOB BEIECTB: KHCHas, HEWUTpayibHas, mienoyHas. CreneHpb
JUccoIaIy. Peakiimm HOHHOTO 0OMeHa

1.10 ['unponu3 coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pactBopa

111 |Cnoco6bl BeIpaXeHHS! KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0JIsi pACTBOPEHHOTO
BEILECTBA, MOJISIpPHAsI KOHIIEHTpalusl. HacbllieHHbIE 1 HEHACBILIEHHBIE PACTBOPHI,
pactBOopuMOCTh. KpucTtammoruaparsl

1.12 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE peakiuu. [[oBegeHre BelmecTB B cpenax ¢
pa3HbIM 3HaueHueM pH. MeTos1 anekTpoHHOTO OanaHca

1.13 |DnexkTponu3 pacTBOPOB U PACIUIABOB COJIEH

2 OCHOBBI HEOPraHUYECKON XUMHH

2.1 Knaccudukanus Heopraunueckux coequHeHnil. HomeHknarypa HeopraHu4ecKux
BEIIIECTB

2.2 XVMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPHIA, Kaluii, KalbIIHii, MAaTHUH,
ATIOMUHHM, ITUHK, XpOM, XKeJe30, MeIb) U uX coeauHeHui. OOmme crnocoOb
MOJIYYEHUS] METAJJIOB

2.3 XVUMUYECKUE CBOMCTBA BAKHEWITUX HEMETA/UIOB (TaJOreHOB, CEphl, a30Ta,

docdhopa, yriepoma W KpEeMHHS) M = HX  COCAUHEHUH  (OKCHIOB,
KHCTIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHECHUM )
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2.4

I'eneTnyeckas CBA3b HCOPraHNM4YCCKUX BCHICCTB, IMPUHAJICKAIINUX K Pa3JINIHbIM
KJj1acCcaM

2.5

Nnentudukanus HEOpraHWYECKUX coeauHeHui. KauecTBeHHbIE peakiuu Ha
HEOPTraHWYECKUE BEIIECTBA U UOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHbBIE TIOJIO)KEHHUSI TEOPUU XHUMHYECKOTO CTPOEHHUS OPraHUuYeCcKHX
coequHennit A.M. BytiepoBa. YTiIepoaHbI CKEJIET OPraHUYeCKOW MOJICKYIIBI.
KpatHocTh xumudeckoi cpssu, O~ u T-CBA3M | spd- sp2- sp-ruGpuamsanum
opOuTanell aToMOB YyIJiepoJia. 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHYECKOI'O
cTpoeHus Mojekyi. 'omonoru. ['omonorudeckuii psia. zomepust u u3oMepbl

3.2

[TonsiTre o pyHKUMOHANBHOM rpynne. OpueHTanoHHbIE 3D PEKTH 3aMecTUTENeH

3.3

[IpencraBiaenue o kiaccuUKaluMu OpraHuyeckux BemlecTB. Homenkiatypa
OpraHMYECKHUX COEIMHEHUN (CUCTEeMaTHuyecKas) M TpUBHUAJIbHBIE Ha3BaHUS
BaXHEHMILNX NPEACTaBUTEIIEH KJIACCOB OPraHNYECKUX BELLECTB

3.4

CBobOoHOpaAMKaIBbHBIN U HOHHBIM MeXaHU3MbI peakuuu. [lonsaTre o Hykineoduie
u snexrpoduie. [IpaBuno Mapkosaukosa. [Ipasuiio 3aiieBa

3.5

Aukanpl. XMMUYECKUE CBOMCTBA ajJKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHUE,
TEPMHYECKOE pA3J0KEHUE, KPEKUHT, u3oMmepu3anusi, ropeHue. llomyyenue
ankaHoB. [{uknoankansl. Criennduka CBOWCTB IUKJIOANTKAHOB ¢ MAJIBIM pa3MepOM
nuKiIa. Peakuyy npucoenHEeHus U pauKaabHOTO 3aMEILICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: peaklUU MPUCOENUHEHUs (TaloreHUpOBaHUE,
THJIPUPOBAHUE, THAPOTaIOTCHUPOBAHUE, THApATalusl), TOPEHUs, OKUCICHUS U
nonuMepuszauu. [IpomeblieHHsle W Ja00paTOpHBIE CIOCOOBI  MOJIY4YEHHUS
aJIKEHOB

3.7

Ankanuensl. XUMHYECKHE CBOMCTBA AalKaJMEHOB: PEAKIMHM IPUCOCAUHECHHUS
(ruapupoBaHMe, TaJOr€HUPOBAaHUE), TOpeHMs] U noiaumepusanuu. Ilomyuenue
aJKagueHOB

3.8

AnkuHBI. XMMHYECKHE CBOWCTBA: PEAKLMU NMPHCOEIUHEHHs (TaJIoreHUpOBaHUE,
TUAPUPOBAHUE, TUIpaTalys, THAPOTaJOreHUPOBaHME) KaK CHOCO0 MOIy4eHUS
IIOJIMMEPOB M JIPYTUX MOJE3HBIX MPOAYKTOB. Peaknuu 3amenienus. ['openue
aleTHJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JJI CBAPKH M PE3KU
MmeTaios. [Ipumenenue anernieHa

3.9

Apenbl. XUMUYecKHe CBOMCTBA O€H30J1a: peakIMy 3JIeKTPOPHUILHOTO 3aMeIIeHuS,
npucoeAuHeHus (TUOpUpOBaHME, TaJoreHUpoBaHUE). Peakuus TOpeHHs.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB ToIyoa. [lonydyenue 6enszona. OcoOeHHOCTH
XUMHYECKHX CBOUCTB cTupoda. [Tonumepuszanus cruposna. CiocoObl moTydyeHus: 1
IIPUMEHEHHE apOMaTHYECKHX YTIJIEBOJOPOIOB

3.10

Cnuptel.  IlpenenpHble  OJHOATOMHBIE CHMPTHL. XHMMHMUYECKHE CBOMWCTBA!
B3aUMOJICHICTBHE €  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HaJIWYMs
THIPOKCOTPYNIBI, C  TAJOT€HOBOAOPOJAaMH  KaK  CIIOCOO  TMOJIydeHHs
pacTBOpUTEIIEH, BHYTPH- U MEKMOJIEKYJISIPHAs AeruapaTanys. Peaknus ropenus.




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 Jlnmensust KO CIIb Ne 1798 ot 15.04.2016 1.

[ToyueHue »sTaHosa: peakuus OpOXKEHMsI TIUIFOKO3bl, THUApAaTalus 3TUJICHA.
OTUJIEHITIMKONIb Y TJIMLEPUH KaK IMPEICTaBUTENM IPEIEIbHBIX MHOI0aTOMHBIX
CIIUPTOB

3.11

@®enos. XuMHUYECKUE CBOMcTBa (peHona (peakuuu ¢ HaTpPUEM, THIPOKCHIOM
HaTpusi, Opomom). [Tonyuenue dpenona

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA MpPENENbHBIX albJIETHI0B: THIAPUPOBAHUE;
KAueCTBCHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynny (peakiusi '"cepeOpsHOTo
3epkaiia", B3aumoseicteue ¢ rugapokcuaom meau (II). IMomyuenue mpenenbHBIX
albJACTUNIOB: OKHUCJEHUE CHUPTOB, THApaATalus aneTuieHa. AIIETOH Kak
peJICTaBUTENb KeTOHOB. OCOOEHHOCTH peaKui OKUCICHUS alleToOHa

3.13

KapOoHoBble KHCIOTBI. XMMHUYECKME CBOMCTBA NpPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMUYECKUX CBOHCTB MYPaBbUHOW KHUCIIOTHI.
[TonydyeHue npenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIHUPTOB, AJIBIETUAOB. Bpiciine mpeaeibHble U
Hernpe/ieabHble KApOOHOBBIE KUCIOTHI

3.14

Crnosxuble 3¢upsbl 1 kupbl. CocoObI MOTy4eHUs CIOKHBIX 23QupoB. OOpaTUMOCTD
peakuuu oatepudukanuu. [IpuMEHEHHE CIIOKHBIX J(QUPOB B TMHUIICBOW H
nap@roMepHON NPOMBIIIIEHHOCTH. JKUPBI Kak CIOXHbIE 3(GUPHl TIHIEpUHA U
BBICHIMX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA >KHPOB: THAPUPOBAHUE,
OKHuCJIeHHEe. ['Maponu3, Uiam OMBUICHHE, KUPOB KaK CHOCOO MPOMBIILIEHHOTO

MOJIy4YEHUsI COJEeH BBICIIMX KapOOHOBBIX KHCIOT. Mpba kak comu BeicImX
KapOOHOBBIX KUCIIOT

3.15

XVUMHYECKHE CBOWCTBA TJIIOKO3Bl: pEaKIUU C YYaCTUEM CIHPTOBBIX H
IBJETUAHON TPYNN M MOJIOUHOKHCIOe OpokeHue. [IprMeHeHHe TIIIoKO3bI, ee
3HAYCHUE B JKU3HEAEATEIBHOCTU OpraHusma. Jlucaxapuasl: caxaposa, MaiabTo3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBAarOLIME aucaxapuisl. ['uaposns
nucaxapunoB. [lonmcaxapuisl: Kpaxmai, MIMKoreH. CTpoeHHEe MaKpOMOJEKYI
Kpaxmaja, IJIMKOT€Ha W ILe/UIoo3bl. Pu3dyuecKkue CBOMCTBA KpaxMmanaa U
LEJUTI003bl. XMMUYECKHE CBOMCTBA KpaxMaia: THIPOJIN3, KaueCTBEHHAs peaklus
C MOomOM. XUMHMUYECKHE CBOMCTBA ILIEIUIIOJIO3BI: TMAPOIU3, MOJIy4YeHHE S(PUPOB
1euTr0103bl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIIEJIK)

3.16

AMHHBI. AMUHBI KaK OpPraHUYECKHE OCHOBAHUS: PEAKIIMU C BOJOW, KHUCJIOTaAMHU,
peakuusi TOpeHHs. AHUIUH Kak MPEACTaBUTENb apOMAaTHUYECKUX aMUHOB.
XUMHUYECKUE CBOMCTBA aHUJTMHA: B3AMMOJICHCTBHE C KUCIOTaMU, OpOMHOM BOJIOM,
okucnenue. [loayyeHne aMMHOB aIKUIMPOBAHUEM aMMHaKa U BOCCTAHOBJICHUEM
HUTPOIPOU3BOIHBIX YTIEBOJOPOIOB

3.17

AMHWHOKHUCIOTHI W OelnKh. AMHHOKHUCIOTHI Kak amM(pOTEpHBIE OpPraHUYECKUE
coeauHeHusi. OCHOBHbIE aMMHOKHUCIOTBHI, oOpasyromiue Oeiaku. XUMHUYECKue
CBOICTBa OENIKOB: THIPOJIU3, I€HATYypallysl, KaueCTBEHHbIE (IIBETHHIE) PEAKI[MHU Ha
OenKku

3.18

CtpoeHrne M CTpPYKTypa IOJHMMEPOB. 3aBHCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHus: Moyiekyd. OCHOBHBIE CHOCOOBI MOJYYEHHS BbICOKOMOJIEKYISIPHBIX
COCIMHEHUI: peaklUuu MOJUMEpHU3alu U MoJIMKOoHAeHcanuu. Knaccudukanus
BOJIOKOH
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3.19

WNnentudukanus opraHUYeCKNX COSAMHCHUU. PelieHune 3KCrepuMeHTaTbHBIX
3a/1a4y Ha paclo3HaBaHUE OPraHUYECKUX BEIECTB

3.20

I'eneTnueckas cBA3b MEXKIY KilaCCaMH OPraHu4€CKuX COCI[I/IHGHI/Iﬁ

XUMHA U KU3Hb

4.1

Xumusi B TIOBCeAHEBHOW >ku3HU. [IpaBuna Oe3omacHOW pabOThl C E€AKHUMH,
FOPIOYUMH ¥ TOKCUYHBIMHU BEUIECTBAMHU, CPEACTBAMU OBITOBOM XMMUHU

4.2

XuMus U 310p0Bbe. XUMUS B MEAUIMHE. XUMUS U CEIBCKOE X035IMCTBO. XUMMUS B
MIPOMBINIUICHHOCTH. XHUMHUS U SHEPreTUKa: MPHUPOJHBIA W TOMYTHBIH He(TIHOU
rasbl, UX COCTaB U ucmoiib3oBaHue. CoctaB HePTU U ee nepepadoTka (IPUPOIHBIE
UCTOYHUKU YTJIEBOJOPOJIOB)

4.3

XUMHS M DKOJOTUS. XHMHUYECKOE 3arpsi3HEHHE OKPY)KaloIIeH Ccpelsl M ero
nociencteus. Oxpana ruapocdepsl, mouBbl, atMocdepsl, GIopbl U (GayHbl OT
XMMHUYECKOTO 3arps3HeHus. [IpoOiema OTXOIOB M MOOOYHBIX IPOIYKTOB.
ANbTepHATUBHBIC UCTOYHUKU YHEPTUU

4.4

OO0mue mpencTaBieHHs] O MPOMBIIUIEHHBIX CIMOCO0AaX IMOJYYEeHUS XUMUYECKHX
BElIeCTB (Ha MpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHOW KUCIOThI). UepHas u
uBetHas  Metauryprus.  CTeKiI0 WM CWIMKAaTHas  MPOMBIIUICHHOCTbD.
[IpombinienHass ~— opranuueckas  xumus. Celppe I8 OpraHUYecKon
MIPOMBIIIUIEHHOCTH

Tumnsr PACUYCTHBIX 3a1a4

5.1

PacueTsl Macchl BemiecTBa WJIM 00ObeMa TIa30B 0 HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00BbEMY OJHOTO U3 YYaCTBYIOIIUX B PEAaKLUH BELIECTB

5.2

Pacuets! TennioBoro addexra peakuuu

5.3

PacueTbl 00bEMHBIX OTHOIIEHUH Ia30B IIpU XUMHUYCCKHUX PCAKIUAX

5.4

Pacuetsl macchl (00beMa, KOJTMYECTBA BEIISCTBA) TPOAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5

PacueTsl MaccoBoii uiaM 00BEMHOI AOJIM BbIXOHda MNPOAYKTa PpCaKIUH OT
TECOPCTUUICCKHU BO3MOKHOI'O

5.6

Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CITH OJTHO
W3 BENIECTB JaHO B BHJIE pacTBOpa C OMNPEACICHHONM MacCOBOM JOJeH
PacTBOPEHHOTO BEIIECTBA

5.7

Pacuersl ¢ wucnonp3oBaHMEM TMOHATHM  "MaccoBas joind", '"MolspHas
KOHIIeHTpauus'", "pacTBOPUMOCTB"

5.8

Haxoxnenve MonekynsipHOH (GOpMyIlibl OpPraHUYECKOro BEIIeCTBA 10 €ro
IJIOTHOCTA M MAacCOBBIM JOJIIM JJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIU IO
IIPOAYKTaM CrOpaHus
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

— Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., JIynun B.B.; noa penakuueit Jlynuna B.B.

Xumus. 11 xmacc. YraoyGnennsiii ypoBenb. M.: AO «M3parensctBo «IIpocBemienue», 2023,
2024, 2025

— Xummus. 10-11 kimaccel. YrmyOn€éHHblid ypoBeHb. Pabouas mporpaMma U METOJIUYECKUE
peKoMeHIaluy K yaeOHukam noj pea. Jlyauna B. B.

— Epemun B.B., JIpo3noB A.A., Epemuna 1.B., Kepumos 2.10. - M.: AO «M3narenscTBo
«ITpocsemenne» 2023

METOANYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA
— OenepanbHas pabodasi mporpaMMa CpefHero oomero oopa3oBaHus npeaMeTa « XUMUs
(yrmy6nénnbiit yposens) s 10-11 kimaccoB oOpa3zoBaresibHBIX opranu3anuii.— M, 2025;

— [ly3akoB C.A., IlonkoB B.A., Bbapeimosa U.B. / Tlog pen. IlyzaxoBa C.A. Xumwus.
COopnuk 3anau u ynpaxHenuid. 10-11 xknaccel. YrinyOnaEHHBIN ypOBEHb.



