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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma 1o XMMHH Ha YPOBHE CpEAHEro o0IIero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHU K pe3y/IbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPETHET0 00IIEro
obpazoBanusi, npeacrasieHHbIX B DI'OC COO, ¢ ydyerom Konnenuuu npemnogaBanusi yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTeIbHbIX opranuzanusax Poccuiickoii @eneparum, peaan3yonmx
OCHOBHBbIE 00pa3oBaTeNIbHbIE MPOTPAMMBI, U OCHOBHBIX IOJIOKEHHUH (denepanbHOl paboueit
IIPOrpaMMbl BOCIIUTAHUSI.

OcHOBY MOJXOJI0B K pa3pabOTKe MPOrpaMMBbI [0 XUMUH, K OMPEIENICHUIO 001l CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUs)
s 10-11 kimaccoB Ha 6a30BOM YpPOBHE COCTaBMIIM KOHIENTyalnbHble ooxeHus ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH IIEJIeH, COZep KaHus, PEe3yJIbTaTOB 00y4eHUsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

B cooTBeTcTBUM C JAHHBIMU MOJIOKEHUSMH IIporpaMMa 1o XuMuu (0a30BbIil ypOBEHb) Ha
YPOBHE CpeIHero o01ero 0opa3oBaHus:

—yCTaHaBIMBAET 00s3aTeIbHOEC (MHBAPUAHTHOE) MPEAMETHOE COIEp)KaHHUE, OINpEACIsieT
KOJIMUECTBEHHBIC M KAUEeCTBEHHBIC €r0 XapaKTEPUCTUKH HAa KaXKIIOM dTare W3y4eHHs MpeIMeTa,
IpelycCMaTpUBAET IPUHLIMIIBI CTPYKTYPUPOBAHUS COAEPKAHUS U pacCpeIeNIEHUs €To 110 KiaccaM,
OCHOBHBIM pa3zJieyiaM U TeMaM Kypca;

—YCTaHaBIMBAET pacHpenesieHue YYeOHBIX YacoB 10 TEMaTHYECKUM pasfeliam,
PEKOMEHIyeT MPUMEPHYIO MOCIEAOBATEIHLHOCTh M3YYEHHUS OTAEIBHBIX TeM Kypca C Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€M, JIOTMKM Y4YeOHOIro mpolecca, BO3PAaCTHBIX
ocobenHocteit ooyyaromnuxes 10—11 knaccos;

—71aéT METOAMYECKYKD MHTEpPIpETaluio Lejledl HW3ydeHHs IpeaMeTa Ha ypOBHE
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpelHero oOmiero oOpa3zoBaHMs, COJEp)KaTeIbHON
XapaKTEpUCTHKHU TUIAHUPYEMBIX Pe3yIbTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl
cpeaHero oOiero oOpazoBaHMs (JIMYHOCTHBIX, METANpEeJIMETHBIX, MPEIMETHBIX), OCHOBHBIX
BUJIOB Y4eOHO-TTI03HABATEIbHONW JESTENbHOCTH OOY4YalolIerocs IO OCBOCHMIO COJIEpKaHUS
npeamera. [1o BceM Ha3BaHHBIM MO3UIUAM B IPOrpaMMe 110 XMMUU COOIII0/IeHa TPEeMCTBEHHOCTh
¢ denepanbHOi pabodeil MporpaMMoOil OCHOBHOTO 00IIero odpa3oBaHus Mo XumMuu (s 8—
9 knaccoB 00pa3oBaTeIbHBIX OpraHU3alil, 6a30BbIi YPOBEHB).

[IporpaMMa 1o XuMHH SBJISETCSI OPUEHTHPOM JJISl COCTABIIEHUSI pab0YMX MPOTrpaMMm, aBTOPbI
KOTOPBIX MOTYT IPEMJIOKHUTh CBOM MOAXOJ K CTPYKTYPHPOBAaHHMIO M IIOCIEN0BAaTEIbHOCTH
U3YyYeHHUs y4yeOHOIro maTepuaia, a TakKe€ CBOE€ BHUJEHHE OTHOCUTEIIBHO BO3MOXHOCTH BBIOOpa
BapUaTUBHOW COCTaBJAIOIIEH COJEpXKaHMs TNpeAMeTa JONOJHHUTEIbHO K 00s3aTeNbHON
(MVHBapUaHTHOMN) YaCTH €ro COAEpIKaHMUSL.

Xumuueckoe o0Opa3oBaHME, TIOJIy4aeMoO€ BBINIYCKHUKaMH  00I1e00pa30BaTeIbHOM
OpraHu3aIy, SBISETCS HEOTHEMIIEMON YacThl0 MX OOpPa30BaHHOCTH U CIY)KHUT 3aBEPILIAIOLIIM
ATANOM peau3ali Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW cHUcTeMe XMMHMUYecKOoro oOpa3oBaHus. KirodeBble LIEHHOCTH KacaroTcsl MO3HAHHS
3aKOHOB MPHUPOJBI, (OPMUPOBAHUS MHMPOBO33PEHHsS] M OOIIEH KyIbTyphl YEJIOBEKa, a TaKxkKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO U MPHUPOAHON cpele.
Peanusyercs xumudeckoe oOpa3oBaHuMEe OOydalOUIMXCS Ha YpOBHE CpegHero oOIIero
o0pa3oBaHUs CpeCTBAMU y4eOHOro mpeamera « XUMHs», CoAepKaHue U MOCTPOEHHE KOTOPOIo
olpesieNieHbl B MpOrpaMMe M0 XUMHM C Y4ETOM CHeUM(UKH HAyKd XUMHH, €€ 3HAa4eHus B
MO3HAHUM TPUPOJIBI U B MaTepHAIILHON KU3HU OOIECTBA, a TAaKXKE C YUETOM OOIIMX Lened U
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit ®enepaunu. [Ipu hopMupoBanuu copepxkanus IpeamMeTa «XuMus»
YUYTEHBI CIEAYIOIIUE MOJIOKEHHUS O crienn(uKe U 3HAYCHUN HAYKU XUMUH.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPAeT 0COOYIO pOJIb B CO3JJaHUU HOBOM
0a3pl MaTEepUATLHOM KYJIbTYphl, BHOCUT CBOM BKJIaJ B (POPMUPOBAHKE PAIIIOHATIBHOIO HAYYHOTO
MBIIJICHHS], B CO3JIaHHE I[EIOCTHOTO NPEACTaBICHUS 00 OKPY)KAIOIIEM MHUpPE KaK O €IHMHCTBE



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 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

IPUPOJIBI U YEJIOBEKa, KOTOpoe (popMHUpyeTcs B XMMUU Ha OCHOBE IMOHUMAaHUS BEIIECTBEHHOTO
COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHMSI B3aMMOCBSI3M MEXKIY CTPOEHHEM BELIECTB, MX
CBOICTBaMH U BO3MO>KHBIMU 00JIACTSMU PUMEHEHUS.

CoBpemMeHHass XHMMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOIMH
HalpaBlieHa Ha pelleHue TNo0aIbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUSI YEJIOBEYECTBA —
CBIPBEBOI, SJHEPTETUUCCKOM, MUIIEBOM, IKOJOTUIECKON 0€30ITaCHOCTH U OXPaHbI 310pOBbs. TecHO
B3aUMOJICUCTBYSI C JPYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHS CTajla HEOTHEMIJIEMOW 4YaCThIO
MHUPOBOW KYJIbTYPHI, HEOOXOJMUMBIM YCIOBHEM YCIICIIHOTO TPyAa W >KU3HHM KaXJOTO 4IEeHA
oOmiecTna.

B coorBercTBHM C OOMmMMH LENSIMH W TNPUHLUIAMH CPEIHEro oOmero oOpa3oBaHHA
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TOATOTOBKY OOYYaroImuxcs, HEOOXOAUMYIO MM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBnsrolmMMHy peaMeTa « XuMUs» SIBISIOTCS 0a30BbIe KypCchl — «OpraHudeckast XUMHs)
1 «OO011as 1 HeopraHuyeckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEpPKaHUs KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOIl HAYKHU: CUCTEMA 3HAHUI 0 HEOPTAHUYECKOW XUMUH (C BKIIFOUEHUEM 3HAHUI U3
o0u1eil XuMHUK) 1 OpraHuyeckoil Xxumun. @opMuUpoOBaHUE JAHHOW CUCTEMbI 3HAHUH IIPU U3y4EHUU
npeaMera o0ecrneyrBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3Hs BEIIECTB HA OCHOBE
OOLIMX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crtpykrypa comepkanus KypcoB — «Opranndeckast Xxumusi» u «O01as U1 HeopraHudeckas
XUMHS» cHOpMUpOBaHA B IMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yueOHOro Martepuana W OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUI Ha
OnpeAeNéHHBIX TEOPETUYECKUX YpPOBHAX. B Kypce opraHmyeckol XUMHUHM BelECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHMUYECKUX COEAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IMPEACTAaBICHUN O CTPOEHUHU BELIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BeLIECTBaX AAlOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMHUU MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa30BaHUs MNEpBOHAYAIbHbIC
IPEJICTABICHUSI O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX PHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINH.

B mnpeamere «Xumus» 0a30BOro ypoBHS paccMaTpUBaeTCsl M3yYEHHBIH Ha YypOBHE
OCHOBHOT0 0011ero o0pa3oBaHusl TEOPETHUYECKH Marepuan U (aKTOIOTMYEeCKHE CBEICHHS O
BEIIECTBaX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHSA» 00YYaroIUMCs MPEeAOCTaBISAETCS BO3ZMOXKHOCTh OCO3HATh 3HAU€HUE MEPHOAMYECKOTO
3aKOHa C OOILIETEOPETHUECKUX M METOJIOJIOTMYECKUX IMO3ULUHN, ITy0Ke MOHATh UCTOPHUECKOe
M3MeHeHHe (QYHKIUI 9TOro 3aKoHa — 0T 00001IaroIIei 10 OOBSICHSIIONICH U POTHOZUPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEWIIUX BEHIECTBAX, X COCTaBe, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNN, A TAKXKE O XUMHUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKAHUS
nomonHsercs B Kypcax 10 m 11 kmaccoB  aneMeHTaMu  COAEpKaHUS,  HMEIOIIUMU
KyJbTYpPOJOTMYECKH M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IMOHMMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IIO3HABaTEIbHOH U
NPAaKTUYECKON JIeATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHSI K IPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPHUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOJIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ N7l MOMOJHEHUs] 3HaHUM, pellieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxkaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHMMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOTO MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBJICHUM MYyTEM 3KCIIEPUMEHTA
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U pEIICHUs] NPOTHBOPEUYMH MEXKAY HOBBIMH (PaKTaMH U TEOPETHYSCKHMH MPEANOCHIIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MPOOJieM, a Takke mpodiieM cOepekeHus
SHEPreTHYECKUX PECYPCOB, CHIPHS, CO3AaHMUS HOBBIX TEXHOJIOTHI 1 MaTEPHAIIOB.

B mutane pemenust 3a71a4 BOCOUTAHUS, PAa3BUTHS M COLIMATM3AIMN 00YJaIOLINXCsl IPUHSITHIE
OpOrpaMMOil MO0 XMMHH MOJAXOIBl K OIPEACICHUIO COAEPKAaHUS M TOCTPOSHHS MpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHNE YHUBEPCATBHBIX YUEOHBIX NCHCTBUH, MMeEmuX 0a3zoBoe
3HAUCHHWE JUIS DPA3JUYHBIX BHJOB JESTENBHOCTH: PEIICHHs IpoOjeM, IOWCKa, aHalu3a |
o0paboTku wuH(POpPMAIMK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITa MPAKTHUYECKOH U
UCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B ITIO3HAHUH XHMHH.

B npakTtuke npenogaBaHus XMMUAU Kak Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHuUs TaK U
Ha ypOBHE CPEIHEro 001Iero 00pa3oBaHus, NP ONPEICIICHUH COACPKATEIbHON XapaKTepPHUCTUKH
Heneil M3ydeHus IpenMeTa HalpaBICHUEM MEPBOCTEIIEHHOW 3HAUYMMOCTH TPATUIIMOHHO
npu3HaéTcs (QOPMUPOBAHME OCHOB XHMHUYECKOH HAayKH KakK O0JaCTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, TPAKTUIECKOH AEATEIBHOCTH YeNIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOANYECKOW TOYKM 3PEHHsI TAKOW IMOJIXOM K ONPENCeNICHHIO LENeH H3ydeHHs
IpeMETa SBJISIETCS BIIOJIHE ONPaBJIaHHBIM.

[maBHBIMH LeISIMH H3Y4YeHHs] Mpeamera «Xumus» Ha Oa3zoBom ypoBHe (10-11 ki)
SIBIISTEOTCSL:

—(opMupoBaHue cUCTEMBl XHMMHUYECKMX 3HAaHMH Kak Ba)KHEHIIEH COCTaBISIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIeKaT KIFOYEBHIC IOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUU XUMHHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE W NOHHMMaHHE
CYIIHOCTH JOCTYITHBIX 000O0IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH
UX Pa3BUTHA ¥ CTAHOBIICHNUS;

—(opMHpOBaHUE U Pa3BUTHE IMPEICTABICHUI O HAyYHBIX METO/AX IMO3HAHUS BEUIECTB U
XUMHUYECKHX peakiHii, HeOOXOAUMBIX JUIs MPUOOPETEHHUsT YMEHHH OpPHEHTHUPOBAThCS B MHUPE
BEIIECTB ¥ XUMHUYECKUX SBJICHUH, UMEIOIINX MECTO B IIPUPO/IC, B TIPAKTUIECKOH U TIOBCETHEBHON
KHU3HH,

—Ppa3BHUTHE YMEHUH U CIIOCOOOB JICATEIIEHOCTH, CBA3aHHBIX C HAOII0IeHUEM M OOBSICHEHUEM
XMMHUYECKOT0 KCIIEPUMEHTA, COOIIOIEHUEM ITPaBUII 0€301MacHOro 00paleHHs C BeIECTBAMHU.

CopneprxaTenpHasi XapaKTepUCTHKA IENIeH W 3a/1a4 U3ydeHHs MpeaMera B Mporpamme 1o
XMMHUU YTOYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU IMPUOPUTETAMHU B CHUCTEME
cpennero odmiero oopazoanusi. CeroHs B MpernoJaBaHUi XUMUU B OOJIBIIEH CTETIEHH OTIAETCS
OpPEANOYTeHUEe TMPAKTHUECKOW KOMIIOHEHTE CoOJIepKaHus OOydeHHsl, OpPUEHTHPOBAHHOM Ha
MOJIFOTOBKY BBITYCKHUKA 0O0II€00pa30BaTeIbHOM OpraHU3alluy, BIAJCIONIET0 HE HaObOpoM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMH aKTUBHOI'O
MOJTyYEHUsI 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM TSl PEIICHUS TIPAKTHYECKUX 3a/1ad.

B 57011 cBsI3u npu M3y4eHUH MpeaMeTa «XUMHsD JOMHUHUPYIOIIEe 3HaUeHUE TPUOOPETatoT
TaKWe MeJH 1 3a7a49M, KaK:

—amantauus oOy4aroIuXcs K  YCJIOBUSM JIMHAMMYHO  Pa3BUBAIOILErOCs  MHpa,
dbopMHpOBaHHWE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K camMooOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEJIbHOMY TMPHHATHIO TPAaMOTHBIX pEIIeHHH B KOHKPETHBIX
’KH3HCHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

—(opMupoBaHue y OOYyYarOIIMXCS KIIOUEBBIX HABBIKOB (KIJIIOYEBBIX KOMIIETEHIIUN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TS PA3JIMIHBIX BHJIOB JIESTEIHLHOCTH: PEUICHUS TPOOIIeM,
[IOMCKa, aHalm3a MU 00paboTKM WHGPOpPMALUU, HEOOXOMUMBIX JJIsI HPUOOPETEHUsS OIbITa
NEeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3HUILUN HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OPTaHU3M YeJIOBEKa U IPUPOTHYIO CpPELy;

—Ppa3BUTHE NO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUECKHUX CIIOCOOHOCTEH
00yJaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBHUH C KNU3HCHHBIMH HOTPEOHOCTSIMH, UCIIONIB30BATh COBPEMEHHbIE HH(OPMAIIMOHHbIE
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TEXHOJIOTUH JIJIsl TIOMCKA M aHAINM3a YYCOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

—(GopMHpOBaHUE U Pa3BUTHE Yy O0YYAIOIIUXCS ACCOIIMATUBHOTO M JIOTUYECKOTO MBIIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHUH U TIPOBEICHIUH XHMUYECKOTO SKCIIEPHMEHTA,

—~BOCHUTAHUE Yy OOydaromuxcs YOeKIEHHOCTH B TYMaHHCTHYECKOW HANpaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEUNICHWH IIOOAJIbHBIX  MPOOJIIEM  paIlOHAILHOTO
IMpUPOAOII0JIL30BaAHN, IIOIMMOJIHCHUA JSHCPICTUYCCKUX PECYPCOB U COXPAHCHHUA IMPUPOAHOTO
PaBHOBECHSI, OCO3HAHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOLICHHS K TPUPOJIE U CBOEMY 37I0POBBIO,
a TaK¥XKe HpI/IO6peTCHI/I$I OIIbITa UCIIOJIB30BAHUSA MTOJTYUCHHBIX 3HAHUUI AJI IPUHATUS T'PAMOTHBIX
PCILICHHIA B CUTYAIIUSX, CBA3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

Llenmn u 3agaum W3y4eHHUS NpeaMeTa «XUMUS» TOIYYHIH MOAPOOHYI0 METOIUYECKYIO
uHTEepnpeTanuo B pasnene «llmaHupyemple pe3yabTaTbl OCBOCHUS MPOrPaMMbl O XHMHUUY,
Oyaromaps 4emy oOecredeHO YETKOE MPEACTABICHUE O TOM, KaKWe 3HAHHUS U YMEHUS UMEIOT
NpSIMOE OTHOIIICHHUE K Peai3allii KOHKPETHOM IICITH.

MECTO YYEBHOI'O IPEJJMETA «XUMMUS1» B YYEBHOM IIJIAHE

B yueOHOM mmiaHe cpemHero oOmero oOpa3oBaHHs MpenMer «XHuMUs» 0a30BOro YpOBHS
BXOJIMT B COCTaB MpeIMETHOH o0nacT «EcTecTBeHHO-HaydHBIE TpeaMeThl». ObI1ee Yicio 4acos,
BBIJICTICHHBIX JIJIS1 U3y4eHUs! XUMUU (YriyOJIeHHbINH ypoBeHb) — 68 4acos:

OuHo-3a04Has, 3a0uHast HOPMBIL:

B 10 kmmacce — 34 vaca (1 gac B Hezenro): 34 ayIMTOPHBIX Yaca, U3 HUX YPOKOB, OTBEICHHBIX
Ha KOHTPOJIbHBIE paloTHI, - He Oouee 3;

B 11 xmacce — 34 yaca (1 yac B Hezeno): 34 ayIUTOPHBIX Yaca, U3 HUX YPOKOB, OTBEIEHHBIX
Ha KOHTPOJIbHBIE padOTHI, - HE Ooee 3;

Br160p nipoBenieHus 1a00paTOpHBIX pabOT U OMBITOB OCYIIECTBIEH C YUETOM 0COOEHHOCTEN
JUCTAHIIMOHHOT'O O0YYeHHS .
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COJAEP)KAHUE YYEBHOI'O ITIPEJMETA
10 KIIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHUHU

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJIY4YCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTPyKTypHbIE (HOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKas CBSI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluyd OpraHnuecKux BemecTB. HomeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBHAIbHbIC Ha3BaHUS BAKHEHIIIUX IPEICTAaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKUX BEIEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELIECTB MPU HAarpeBaHuU (IJIaBjieHUEe, OOyIIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHid psa. MeTaH W 3TaH — MpocTeuiiue
MPEJICTAaBUTENN alTKAHOB: (PU3UUECKHE M XMMUUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNUS),
HaXO0X/IEHHE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (HU3MYECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATAIINU, OKUCIICHUS U TIOJMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psii. AUETuieH —
HPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE U XUMUUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TpUMEHEHUue. 1onyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJIEKAITUME K Pa3INYHBIM KJaccaM.

[TpupoaHbIe UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIi Ta3 U momyTHEIE HE(TSHBIE Ta3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: epEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), mmponus. Ilpoaykrel mnepepaboTku HedTH, HX NPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIHN yrojib 1 MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKun «HedTs» u «YTomby», MoIeIrupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKONW pPalOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncrnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJIHOTO BEIECTBA WIIM MPOLYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJIHBIX BEILECTB WM IPOAYKTOB PEAKLIUN).
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Kuciiopoacoaep:kanye opraHu4eckue coeJuHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTBL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIJaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHele cBsI3u MEXAy MOJIEKYJaMHU COUPTOB. JlelicTBUE METaHOoJIa U ATAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE CcHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHHe TriaulepuHa U
STUJICHTJIUKOJISL.

deHoul: cTpoeHre MOJIEKYIbl, (PU3HYECKHE U XMMUYeCKHe cBOMCTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHUE, (u3nueckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS U BOCCTAaHOBJIECHHS, KaueCTBEHHBIE DPEaKLIMN),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUE 1 XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalm), MoiaydyeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

CrnoxHble dpUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJaucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas ponb. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak mpupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaa (THAPOJIN3, KaUeCTBEHHAs peaKLus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJIr0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peaKIy OJHOATOMHBIX CIHUPTOB (OKMCiIeHWe dTaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX
CHOUpPTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).

A3oTcojepxalniye opraHuyecKkne coeJUHeHusl.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe opraHndeckue coequHeHus. uznyeckue U XUMHUYeCcKHe
CBOWCTBA AaMHUHOKMCIOT (Ha MpuMepe TIIUIMHA). buojoruueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilenrtu b

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasl CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBA O€NKOB: THUAPOJU3, JEHATypalus,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.
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DKCcIeprUMEHTAIbHBIE METOJbl M3YYCHHUsSl BEUICCTB M HMX IPEBpAIICHUI: HAOJIIOJCHUE U
ONKCaHKWE JCMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OCJIKOB IPH HArpeBaHWHU, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJIMMEPU3AIIUHU, CPEIHss MOJeKyJsipHas wmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUs M TOJTUKOHICHCAITHSI.

DKcrepuMEeHTabHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYIYKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK U
TIOHSATHH, SBJISIOMINXCS CUCTEMHBIMH JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOme ecTeCTBEeHHO-HAYYHbBIC TOHSATH: SBJICHUE, HAay4dyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJNIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIEPUMEHT, MOJICTTPOBAHUE.

®dwusuka: Marepus, YHEPIUs, Macca, aToM, MIEKTPOH, MOJICKYJIa, JHEPTETHUECKUIN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PU3HMUYECKUE BEIMYMHBI U CTUHHIIBI UX
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepalibl, TOpHbIE OPO/IbI, MTOJIE3HbIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPErapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMMH

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTanu, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHrs IEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(MUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmueckas cucrema xuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepuogmyeckoil CHUCTEMBl XHUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUue NepUoIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHUIbI XUMHYECKON CBsI3M (KOBAJICHTHAS
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIM M TOHOPHO-aKIIETITOPHEIN). BomopoaHasi cBsi3b. BaleHTHOCTD.
DNeKTpooTpUuliaTeNbHOCTh. CTenenb okucieHus. IOHbI: KaTUOHBI U AHHOHBI.
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BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 10715
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coeiuHeHuil. HomeHknatypa HeopraHu4eckix BeIecTB.
['eneTnyeckas CBsI3b HEOPraHUMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3INYHBIM KIIaCCaM.

Xumnueckas peakuus. Kiaccupukanuss XMMHUYECKHX pEaKUUil B HEOPraHMYECKOW H
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpaIbHAas, IIEJIOYHAS.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METO/Jbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpPOJAa B MPUCYTCTBUM KaTanau3aTopa,
OIpEeNIeJIEHUE CPellbl PaCTBOPOB BEILECTB C IMOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOM paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUM».

Pacuérnrie 3amaun.

Pac4€rbl o ypaBHEHUSAM XMMHUYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIOJIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckasi xumusi

Hewmeramnsl. [Tonoxenne HemeTawioB B [lepruoanueckoi cucteMme XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0CoOEHHOCTH CTpPOCHUS aTOMOB. Du3HuUECKHe CBONCTBAa HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepsbl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXXHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOJICOAEPKAIIUX KUCIOT, BOJIOPOJAHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiicTBa MeTauioB. CIUIaBbl METAIJIOB. DJIEKTPOXUMHUYECKUH DS HaNpsHKeHUH
METAJIJIOB.

XYMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIJIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61me cocoObl moyyeHHst MeTayuIoB. [IpuMeHeHne MeTalIoB B OBITY M TEXHHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YEHHE
KOJUTeKIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HaAOJIIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OIBITOB (B3aUMOJENUCTBUE
TUAPOKCHUIA ATFOMUHHUS C pAaCTBOPAMH KHUCIIOT M LIEIOYEH, KAUeCTBEHHbIE PEAKLIMU HA KaTHOHBI
METaJIJIOB).
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PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BELLIECTBA, MACCE
WK 00bEMY OZJHOTO U3 yYACTBYIOIIUX B PEAKIIUH BEIIECTB, PaCYEThI Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOAYKTOB PEAKLIUH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYecKOl U MUILEeBOM 0e30nacHoCTH,
pa3BUTUN MeULUHBL. [ToHSITHE 0 HAyYHBIX METOJAaX O3HAHMSI BELLIECTB U XUMUUECKHUX PEAKIIUMN.

[IpencraBienus 06 OOIMX HAYYHBIX TIPUHIUITAX TPOMBIIIIICHHOTO TTOTY4YEHUS BAKHEHIIINX
BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MAaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUE U MUHEPAJIbHbIE y100pEHUSI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENAapaToB,
paBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOM KU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHbIX CBA3€H MPU U3yYEHUU OOIIEH U HEOPraHMYECKOH XMMHHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHM,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CHHTE3, KiaccuuKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, SBIICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHu3M, 3KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: XMMu4IecKasi IpOMBIIIIIEHHOCTh, METAJLITYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTCepHrajoB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MnUIIcCBasa MMPOMBIINIJICHHOCTD,
q)apMaHGBTI/I‘-ICCKaH IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npenapartos,
IMPONU3BOJACTBO KOHCTPYKIUMOHHBIX MarcpuraioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHCS
IporpaMM CpeAHero oouero oopazoBaHHs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOrpaMM CpeaHero o0IIero 00pa3oBaHus SIBJISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pEe3yIbTaTOB OCBOEHHUS MPeIMETa « X UMUs» Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIIIE COCTABIISIOIHUE:

—O0CO3HAaHHE O0YYarOUIMMMCA POCCUMCKON Ipa)KIaHCKOW MAEHTHYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

—HaJIM4ue MOTHBALIUU K O0YUEHUIO;

—IIeJICHANIPAaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH HAa OCHOBE KITFOUYEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPaaULUil 0a30BOM HAYKH XUMUU;

—~TOTOBHOCTh M CHOCOOHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCSA B CBOCH JESATEITHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIMMHU LEJIOCTHON cCHCTeMEe XMMHUYECKOIro
oOpa3zoBaHus;

—HaJM4Yue MPaBOCO3HAHUS HKOJOTHMYECKOW KyJIbTYpbl M CIIOCOOHOCTH CTaBUTh LENU U
CTPOWUTH >KM3HEHHBbIC TIUIaHBl. JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MpeaMeTa <« XUMH»
JOCTUTAIOTCSl B €IMHCTBE Y4eOHOM M BOCHMTATENIBHOW JEATENIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJallaMH
POCCHICKOrO TIpaXkJaHCKOTO OOILIECTBa, MPHUHATHIMM B OOIIECTBE HOPMAMU U TpaBHJIAMH
MIOBEJICHHS, CIIOCOOCTBYIOIIMMH IPOIECCAM CAMOIIO3HAHUS, CAaMOPa3BUTHS M HPAaBCTBEHHOTO
CTAHOBJIEHUS IMYHOCTU O0YYAIOIIUXCS.

JIMyHOCTHBIE PE3yAbTAThl OCBOSHHS IpEaMeTa «XUMHUS» OTPaXKaroT cHOPMUPOBAHHOCTD
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH JEeSITEIbHOCTH 00YYaIOLINXCS MO peaTu3aliiy MPUHATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpakaaHCcKOro BOCHMTAHMSA:

—O0CO3HaHUs 00YJAIONUMHICS CBOMX KOHCTHTYIIMOHHBIX TIPaB M 003aHHOCTEH, yBaKECHHS K
3aKOHY U MPaBOIOPAIKY;

—~TIPE/ICTABJIICHUS] O COIMAIBHBIX HOPMax W NPaBWIAX MEKIMYHOCTHBIX OTHOIICHWH B
KOJIJIEKTHBE;

—~TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIILHOCTH TPH CO3JaHUN YIEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

—CIIOCOOHOCTH TOHUMATh U PHHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTYMEHTHI JPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB YUYEOHOM NesTEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

—~IIEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HACIEAHI0 OTeUeCTBEHHOM
XUMHU;

—YBaXXEHHUS K TPOLIECCY TBOPYECTBA B 00JACTH TEOPUM U MPAKTUYECKOTO NPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh Pe3yJbTaT JUINTEIBHBIX HAOIIOJICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

—HWHTEpeca W I[I03HABATEIBHBIX MOTHBOB B TOJYYCHHH W IMOCIEAYIOIIEM aHAJN3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTUKEHUSAX COBPEMEHHOM 0TeUeCTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

—~HPABCTBEHHOT'0 CO3HAHMS, 3THYECKOTO MIOBEICHUS;

—CIIOCOOHOCTH OLIEHUBAaTh CHUTYyallUH, CBA3aHHbIE C XMMHUYECKMMHU SIBICHUSMH, MU
IPUHUMATh OCO3HAHHBIE DELICHHs, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI H
[IEHHOCTH;
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—TOTOBHOCTH OILICHMBAaTh CBOE IOBEIACHHE M TOCTYNKH CBOMX TOBapHILEH C MO3UIUIN
HPABCTBCHHBIX U MTPABOBBIX HOPM U OCO3HAHWE TIOCIIEICTBUN ITUX MOCTYIIKOB;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

—~TIOHUMAaHUsl LEHHOCTEW 3I0pOBOrO M 0O€30MacHOro o0pas3a JKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

—COOJIO/ICHUs TIpaBUI 0€301acHOrO OOpaIleHHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOM IS TEIbHOCTH;

—TIOHMMaHUsl [EHHOCTH MPAaBWJI HWHIMBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOr0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KHU3HU JIIOJICH;

—OCO3HAHUS TOCICJCTBUI W HENPUSTHUS BPEIHBIX MPHUBBIYEK (YIOTPEOICHHS aJKOTOJI,
HapKOTUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS

—~KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATeNbCKONH AESITeNbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCSATCILHOCTH;

—YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEHICHHH MPAKTHUECKUX 3a4ad COIHAIbHOMI
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJbI);

—HMHTepeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUH 110 XUMUU;

—YBaXKEHUS K TPYAY, JIOJAM TpyAa U pe3yiabTaTaM TPyI0BOU AesITeNbHOCTH;

—TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaTbHOW TPACKTOPHH 0Opa3oBaHUS,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrH4eCKOro BOCIUTAHMSA .

—3KOJIOTUYECKH TIeJIECO00PA3HOTO OTHONICHHS K MPUPOJIC, KAK ICTOYHHUKY CYISCTBOBAHUS
JKH3HH Ha 3eMiIe;

—TIOHHUMaHUS TI00ATLHOTO XapaKTepa KOJOTUYSCKUX MPOOIIEM, BIHSHHSI SKOHOMUYIECKIX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

—0CO3HaHUS HEOOXOJUMOCTH UCTIOIB30BAHUS JOCTIKCHUN XHUMHH TSI PEIICHUS BOITPOCOB
paIoHaIBLHOTO MPUPOIONOIB30BaAHUS;

—aKTUBHOTO HETPUATHS JCHCTBUH, MPUHOCSIINUX BpEJ OKPY)KAoIIeld MPHUPOIHON cpeje,
YMEHHsI TPOTHO3UPOBATh HEOIArOoNpUSATHBIE HKOJIOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

—HAJIMYUS PA3BUTOTO HKOJOTMUECKOTO MBIIUICHUS, JKOJOTMYECKON KYyIbTYphI, OIbBITA
JESATCIIbHOCTH  DKOJIOTUYECKOW  HANPABICHHOCTH, YMEHHUS pPYKOBOJCTBOBAThCS WMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOIOTHH XeMohoOouH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS

—c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKY;

—TIOHMMaHUs CHEMUPUKA XUMHH KaK HayKd, OCO3HaHUsA e€ posim B (POPMHUPOBAHUU
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJAHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpEe KaK O C€JIMHCTBE MPHPOJIBI M YEIIOBEKa, B IMO3HAHWW TPHPOJIHBIX 3aKOHOMEPHOCTEH M
pelieHnr IpodieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

—yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JUII COBPEMEHHOUN IMBUIM3AINH: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BHTHS YCIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPYAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4JieHa
00111eCTBA;

—E€CTeCTBCHHO-HAYYHOH T'pPaMOTHOCTH: TOHMMAHUS CYITHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJMy4yaeMble 3HAHMS JUIS
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aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MUpa M MPOHCXOAIINX B HEM W3MEHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C IIEJIbIO TTOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

—CTIIOCOOHOCTH CaMOCTOSITENIEHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JIJIsl PEIICHUS TIPOoOieM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

—~HMHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;

—TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

—HMHTEpeca K OCOOEGHHOCTSM TpyZAa B pa3IWyHbIX cdepax mpodeccHoHaIbHOM
NeSITETTHHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHS ydeOHOro mpeamera «XHMHUS» Ha YPOBHE
cpeaHero oomero 00pa3oBaHus BKIIFOYAIOT:

—3HaYMMble 11 (POPMUPOBAHUS MHPOBO33PEHHS OOYYAIOUIMXCS MEXKTUCIUILUTHHAPHbIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crierduKy METOI0B MO3HAHHMS, UCTIOIB3yEMbIX B €CTCCTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, HCCIIeA0BaHNE, HAOIOICHHE, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

—YHUBEpCaJibHble ~ yueOHble  JIeHCTBUS  (IIO3HABATENIbHbIE,  KOMMYHHMKATHUBHBIE,
peryJsTHBHbBIC), oOecrednBaromue ¢GopMupoBaHne (YHKIUOHAIBHONH TI'PaMOTHOCTH |
COLIMAJIbHOW KOMITETEHIIMH 00Yy4aroIuXxcs;

—CIIOCOOHOCTh  OOYYArOIIUXCSA ~ MCIOJIb30BaTh ~ OCBOCHHBIC — MEKIUCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JEWCTBHUS B IO3HABATEIbHOU U
COLMAJIbHOM MPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBple JormuecKme AeCTBHS:

—CaMOCTOSTENFHO (OPMYIHUPOBATh W aKTYaIM3UPOBaTh MpOOJIEeMy, BCECTOPOHHE e&
paccMaTpuBarth;

—ONpeNesaTh LENU ACSITENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

—~UCIOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIACISTH
XapakTepHbIE TPU3HAKKM TIOHATHH M yCTaHaBIWBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

—BBIOMPATH OCHOBAHUS U KPUTEPHH VIS KJIACCU(UKAITUN BEIIECTB M XUMUYECKUX PEAKIINA;

—yCTaHABJIMBATh TPUYUHHO-CJIEICTBEHHBIE CBS3H MEK]Y U3y4aeMbIMU SABJICHUSIMU;

—CTPOUTH JIOTHYECKHE pPaCCYXJeHUs (MHIYKTUBHBIC, IEAYKTHUBHBIE, 1O AaHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJIIOUECHUS;

—TIPUMEHATH B TPOIECCE MO3HAHUS, UCIIOJIb3yeMbIe B XMMHUH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeINIH, TTPe00Pa30BhIBATH MOJIEHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
xumMudeckas (GopMyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATEJIBHBIX U IPAKTUUCCKUX 3a7a4, TPUMEHITh HA3BaHHBIC MOJICTILHBIC MIPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.
bazoBrie HcCaeIOBATEALCKIE ICHCTBUA:

—BJAJ€Th OCHOBAMH METOJI0OB HAyYHOI'O MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHii;
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—(opMmynupoBaTh LEIM M 33Ja4d MCCIEJOBAHUSA, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYyITUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

—BJIaJIeTh HABBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHMSI U IPOBEACHUS YYEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

—~NpuOOpeTaTh OMNBIT YYEHUYECKOH HCCIIEAOBATEIbCKOM M IMPOEKTHOH JesTeIbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

Pabota ¢ nHbopmarmen:

—OpHUEHTHPOBATbCAd B PA3JIMYHBIX MCTOYHUKAX HMHPOpMaLuu (HAy4HO-IIOMYJIIpHAS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

—(opMynIHMpoBaTh 3alpochl U NPUMEHATh pa3IMYHbIE METO/Abl IpPU IOMCKE M 0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

—~TMpUOOpETaTh OMBIT UCIOIBb30BaHUS UH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

~CaMOCTOSITEIbHO BHIOUPATh ONTUMANIBbHYIO (OpMY Ipe/CTaBIeHHs HH(POpMALUK (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

—~HCIIOJIb30BaTh HAayYHBIM S3bIK B KauyecTBE CpeACTBA HpU paboTe C XHUMHUYECKOM
uH(popMalMel: NPUMEHATh MEXIpeAMeTHbIe ((uU3NYecKue M MaTeMaTHYecKHe) 3HAaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbl, HOMEHKIIATYPY;

—HCMOJIb30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMNYECKUE CPEACTBA HATJITHOCTH.
KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE JeHCTBHUSA:

—13aj]aBaTh BOIPOCHI 10 CYIIECTBY 00CYk/1aeMOil TeMBI B X0JI€ TUaora U/Wiu JUCKYCCUH,
BBICKa3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEJUIOKEHUS OTHOCHUTEJIBHO BBIOJHEHUS
MPEJI0KEHHON 3a/1a4u;

—BBICTYNATh C NPE3EHTALUEN PE3yIbTaTOB NO3HABATEIBHON JNEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIECTB,
peanu3anu y4yeOHOro mnpoekTa M (OpMyJIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCIIeIOBaHUM MyTEM COIJIacOBaHMs MO3UIMH B XoAe OOCYXJeHUS M oOMeHa MHEHHSIMH,
MCCJIEIOBAHMH MyTEM COTJIACOBAHUS TTO3UITNI B X0/1e 00CYXICHHS 1 0OMEHa MHCHUSIMHU.
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

—CaMOCTOSITENIbHO TJIaHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATENbHYIO J1E€ATEIbHOCTD,
onpenensds e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUHM Y4E€OHBIX M HCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

—OCYILECTBIATh CAaMOKOHTPOJIb CBOEH JEATEIBHOCTM Ha OCHOBE CaMOaHalIu3a u
CaMOOIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD OTPAXkKAIOT:
c(OpPMHUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABJISIONICH €CTECTBEHHOHAYYHOM

KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJIBI, B (POPMHUPOBAHUHN MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOM JUIsl pEeLIeHUs
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IPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpeJIE;

BJIAJICHUE CHUCTEMON XMMHUYECKMX 3HAHHUM, KOTOpas BKJIKOYAeT: OCHOBOIIOJArarolue
HNOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBsI3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpami€HHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM, YITIEPOIHBIA  CKEJeT,
(GyHKLUMOHANbHAS TPYNNaA, pajukan, U30Mepus, U30Mepbl, TOMOJOTHYECKUN psiJl, TOMOJOIH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKALINE COEIUHEHUS, MOHOMEp, IOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHMS);

TEOpUU M 3aKOHBI (Teopus CTpOEHUs opraHmdeckux BeuiectB A.M. ByrtiepoBa, 3akoH
COXPaHEHMsI MacChl BEILIECTB);

3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XUMUH;

MHUPOBO33PEHUYECKHE 3HAHNUS, JISKAIINE B OCHOBE IOHUMAaHMs IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHX SIBICHHH, (DaKTONOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBE, MOJIYYCHUH U
0€30I1aCHOM HCIIOJIb30BAaHUM BaKHEHIIMX OpPraHUYECKMX BEIIECTB B OBITY M IMPaKTHYECKOU
JIeSITEIIbHOCTH YEJI0BEKa,

c(OpPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOSHUS U
IPEBpALCHU OPraHNYEeCKUX COeTMHEHUH;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUJISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKLUii, U3rOTaBIMBAaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUIS WITKOCTPALMKM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHAaBJIMUBATh MPUHAAJIC)KHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs no cucrtemarndeckoil HomeHkiatype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMUJIEH,
alleTUIeH, STHIEHIJMKONb, TJIHMLUEPHUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHUCJIOTA, CTEAPUHOBAsl KHCIOTA, TJIIOK03a, PPYyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUAbl XUMUYECKOW CBS3M B OPraHUYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJOKEHHUS TEOPUU CTPOCHHSI OpraHMYECKHX
BemecTB A.M. BytiepoBa /i 00BsICHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOeHHe, (HU3UUYECKUe U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENIEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, 3TUJIEH, IPOMNUJICH, alleTHIIeH, OyTraauen-1,3, merunOyraauen 1,3, 6eH301, METaHOI,
3TaHOJ, ITUJIEHTIIUKOIb, TIIUIEpUH, (DEHOI, aleTanbIerui, MypaBbiHasl U YKCYCHasl KHCIOTBHI,
IJII0K03a, Kpaxmaj, LEJUIH0J03a, aMUHOYKCYCHAas KHUCIIOTa), WIUIFOCTPUPOBATh IE€HETHUYECKYIO
CBSI3b MEXJY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUECKHUX PEAKIU C UCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroijib), CIOCOOBI HUX MEpepabOTKH M MPAKTUYECKOe MpUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHMHYECKUM YpaBHEHUSM
(Macchl, 00bEMa, KOJTMUYECTBA CXOJHOTO BELIECTBA MITH IPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OHOTO M3 UCXOJHBIX BELIECTB MM MPOTYKTOB PEaKLUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
NO3HAHUS, MCIOJIB3YEMbIX B XHMHUHU [P M3Y4YEHUM BEIIECTB M XMMHUYECKHX SIBJICHUHI
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(HaOnrofieHne, UW3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHbIE
XAMHUYECKHUE 3HAHUS ISl IPUHATHS PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaALHUSIX, CBA3aHHbBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIATh MpaBWIa MOJb30BAHUS XUMUYECKOW TOCYION H
1ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiIa OOpallleHus ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IJIAHUPOBATh M BBINOJHATh XUMHYECKHH OSKCIIEPUMEHT
(mpeBpallieHus OPraHMYEeCKUX BEIECTB MPU HArpEeBaHHUH, MOJYUCHHE HTHICHA U U3y4YEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB PU HarpeBaHuH,
[[BETHBIC peaKiuy OEIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MIaCHOCTH IPU 0OpaIeHU!
C BeILIeCTBaMH U JaOOpaTOpPHBIM OOOPYJOBAHHEM, IMPEACTABIATH PE3YJbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3amucH YpaBHEHHN COOTBETCTBYIOIIMX pPEAKIHA U (HOopMyIHpoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHYECKH aHAIM3UPOBATh XMMHYECKYI0 HWH(}OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh yMEHHUH COONIONATh TpaBHia SKOJIOTHYECKH LEIeco00pa3Horo
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHsI CBOErO 3/I0POBbI U
OKpYKarolllel NPUPOJHOM CpPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrnocoObl YMEHBIIICHUSI M TTPEAOTBPAICHUSI UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJloBeKa

11 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0I1ast U HeoOpraHuuecKas XUMHUsD OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHHUI: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHMpa, POJIM XMMHUU B MO3HAHUU SBJICHUN MPHUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMUECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIQJICHUE CHCTEMOM XMMMUYECKHX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarollne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIeKyJa, MOJb, MOJSIPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULATENLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEGHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIZIMYECKAsl ~ PEIIETKA, TUIBI XMMHMYECKHX  PEakUuid, pPacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SIEKTPOJIUTHYECKAsT JUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakIiy, XUMHUECKOe PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS DIEKTPOIUTHUECKON
quccouuranuu, nepuoandeckuid 3akon [[.M. MenneneeBa, 3aKOH COXpPaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAIlCHUs 3HEPTUH IPU XUMHUYECKHX PEaKLHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE MOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCMOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M MPAKTHUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUMN BBISBJISATH XapaKTEpHbIE MPU3HAKN MOHATUH, YCTaHABIMBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOILME IMOHATHS IPU ONHMCAHUM HEOPraHMYECKHUX
BEILIECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHM HCIONb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHUS
dbopMyn BelIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBManbHblE Ha3BaHHWA OTICIBHBIX HEOPraHUYECKHX BEIIECTB (yrapHbId Tas3,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HEralméHas W3BECTh, NUTHEBAs COAA, MUPUT U

ApyTHE);
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c(OpMHUPOBAHHOCTh YMEHUN ONPEIENATh BAJIGHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTALIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHWUYECKUX COCAUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (POCThie BEIIecTBa — METAJUIbI U
HEMETaJLIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUIl pacKpblBaTh CMBICA Mepuoauueckoro 3akona J[.W.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

cOPMHPOBAHHOCTh ~YMEHHH  XapakTepU30BaTh DJICKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX 3J1eMeHTOB 1—4 nepuoaoB [lepuoanueckoil cucteMbl XUMUYECKUX 3neMeHToB 1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH 1O nepuoaaM U rpymnmnam [lepuoandeckoil cucreMbl XUMHUYECKUX 31emMeHToB J[.1.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUIECKHE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJly HEOPraHMYECKMMHU BEIECTBAMHU C IOMOILBIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUid;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(PHUIMPOBATH XUMHUYECKHAE DPEAKLIUHU I10 Pa3THIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMy, YIaCTUIO KaTalu3aropa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHHS PEAKIIUN pa3TUYHbBIX THIIOB, TIOJHBIC U
COKpaIEHHBIE YPAaBHEHUS pEaKIMi MOHHOrO OOMEHa, YYMTHIBas YCJIOBHUSI, NMPU KOTOPBIX 3TU
peaklMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHHUW TPOBOJAUTH PEAKINH, MOATBEPKAAIOIINE KadeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTH OKHCIUTEIHLHOBOCCTAHOBUTEIHHBIX
peakuuii oCpeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OajgaHca ITUX peaKiuii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIMH OT
pa3IuYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XUMHUUECKHE MTPOLIECCHI, JIEKAIIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHM TMPOBOAUTH BBIYMCICHUS C HCIOJB30BAHUEM IOHSATHS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XHUMHYECKUX
peaxIusix, Macchl BelIecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEILECTB, TEIUIOBOro 3(pdekTa peakiu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BEUIECTB, IPEBPALLEHUS M COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAON U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MpaBUIa OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIIUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[JIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(paznmokeHue TEpOKCcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OIMpEIeNIEHuE Cpelibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (AaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
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cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3aza4y no temaM «Meramwie» U «Hemeramisl») B COOTBETCTBUM C IPaBWIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIAOOpATOPHBIM 000PYJOBaHUEM, MPEACTABIAThH
pe3ysbTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHATM3UPOBATH XWMHUYECKYI HH(OPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IPpYTUX);

c(OPMHPOBAHHOCTh yMEHHUH COONIOAAaTh TpaBHia SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/IEHUs B OBITY M TPYIOBOM [EATENHHOCTH B LENSIX COXPAHEHHUS CBOETO 3/0POBBS U
OKpYXKarollled NPUPOJHOM cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPraHU3MBbI
ornpeeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILEHUS U NPEJOTBPAILECHUS X BPEIHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;
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10 KJIACC
Ne HaunmenoBanue KonunuecTBo yacos
n/n pasziesnoB U TeM
Beero| Kourp- || Mpaxr- Metoabl 1 (pOpPMBI OpraHu3aku 00y4eHHs. XapaKTePUCTHKA JAEITENBHOCTH 00YJaroMuXCst
POrPaMMBI e e
paboTHI | pabOTHI

|Pa3)1eJ1 1. TeopeTnyecKkre 0CHOBBI

OpPraHu4ecKoil XuMuu

1.1 |[[IpenmeT opranuyeckoi | 3 PackppiBaTh CMBICI U3y4aeMbIX MOHATHH (BBIABIIATH UX XapaKT€pPHbIC IPU3HAKH), YCTaHABIUBATh UX
xumuu. Teopus B3aUMOCBSI3b.

CTPOEHHS OPTaHUYECKUX [IpuMeHsTH MON0XKEHHS TEOPUN CTPOEHUS opranndeckux Bemects A.M. bytiieposa st

COeAMHEHUN 00BSICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTABA M CTPOCHMUS.

A.M. bytneposa Hcnons30BaTh XUMAYECKYIO CHMBOJIMKY JUISl COCTABIICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI) (POPMYIT OPraHUYECKHX BEILECTB.
OnpenensiTb BUJIbI XUMUYECKON CBSA3H (OJIMHAPHbBIE, KPATHBIE) B OPraHUYECKUX COCTUHEHUSIX.
PackpeiBaTh poJsib OpraHMUECKON XUMUU B IIPUPOJIE, XaPAKTEPU30BATh €€ 3HAUECHUE B )KU3HU
YeJloBeKa, WITIOCTPUPOBATh CBSI3b C IPYTUMHU HAYKaMHU.
Habmtonate 1 onuchIBaTh JEMOHCTPALIMOHHBIE OMBITHI; IPOBOJUTH U OMUCHIBATh Ja00OpaTOpHbIE
OTIBITHI U IPAKTUUYECKHE PAOOTHI

|I/IT0ro 10 paszeny H 3 H H H |

|Pa3zle.11 2. Yraesoaopoanbl |

2.1 |IIpenenbHble 2 PackpbIBaTh CMBICIT H3Y4aeMbIX MOHATHH (BBIABIATH UX XapaKTE€PHbIE MPU3HAKU), YCTaHABIUBATh UX
YIJI1€BOAOPOABI — B3alMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHS MPU ONKUCAHUU COCTaBa, CTPOCHHUS U
AJIKaHBI MIPEBPALIEHUI OPraHUYECKUX COECTUHEHUI.

2.2 |[Henpenenbhsre 6 1 |Mcmonb30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTABJIEHUS MOJIEKYJIAPHBIX ¥ CTPYKTYPHBIX
VIITEBOOPOJIBL: ATTKEHBI, (pa3BépHyTOH, covaameHHOI/I) (dbopMyI yrieBoAOpOAOB MO COCTaBYy M CTPOSHHIO, HA3bIBATh UX IO }
ANIKAIACHDI, ATKHHDI CUCTEMAaTHYECKON HOMEHKJIaType; MPUBOANUTH TPUBUATIbHBIE HA3BaHUSI OT/AEIbHBIX MPEACTaBUTENEH

3
JI€BOJOPOJIOB.

2.3 |[Apomarudeckue 2 - P

YII1€BOJOPOIbI




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.

/o

HaumenoBanue
pa3ziesioB U TEM
MIPOTPaMMBI

KommyecTtBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboTHI

Mertoab! 1 (hOpMBI OpraHu3aui 00ydeHus. XapaKTepUCTUKA AEATEIbHOCTH 00yYaroIuXCs

2.4

[IpupoaHbIE UICTOYHUKHU
YTIIEBOLOPOIOB U UX
nepepadoTka

1

OnpenensiTb BUIbI XUMUYECKON CBSA3HM B MOJIEKYJIaX YIJIEBOJIOPOAOB; XapaKTepHU30BaTh 3aBUCUMOCTh
PEaKIMOHHON CIIOCOOHOCTH YIJIEBOIOPOIOB OT KPAaTHOCTH KOBAJIEHTHOW CBS3H.

XapakTepu30BaTh COCTAB, CTPOCHUE, TPUMEHEHHE, (U3NIECKHE U XUMHYECKHE CBOMCTBA,
BaKHEHIIME CIIOCOOBI NOIYUYEHUs TUITUYHBIX IPEJCTaBUTENEH pa3IMyHbIX KJIACCOB YIIIEBOJIOPOIOB
(mMeTana, 3TaHa, dTHICHA, alleTUIICHA, OyTaaneHa - 1,3, 6eH3oia, Toayoa).

BBISABIIATE T€HETUUYECKYIO CBSA3b MEX]y YIJIEBOAOPOAAMU U MOATBEPKAATH €€ HAINYHE
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX
(opMy1.0praHUYeCKUX BEILECTB.

YcTanaBnuBaTh NPUHAIEKHOCTD BEILIECTB K ONPEIEIIEHHOMY KJlaccy.

XapakTepu30BaTh MICTOUHUKH YTII€BOJOPOJHOIO ChIpbs (HE(Th, MPUPOAHBINA I'a3, yrojb), COCOObI
UX NepepadOTKHU U MPAKTUUECKOE IPUMEHEHHUE MOIyYaeMbIX IIPOIYKTOB.

Vcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — IPOBEICHNE, HAOIOJCHUE U OIIMCAaHue
XUMHUYECKOI0 SKCIIEPUMEHTA (J1aOOpaTOpHbIE OMBITHI M MPAKTUYECKUE PAOOTHI).

CrnenoBatb npaBuiIaM 6e30MacHO paboThl B TaOOPAaTOPUM ITPU UCTIOIb30BAHUN XMMHUYECKON
MoCyZbl M 000pyI0OBaHUS, a TAK)KE MPaBUIaM OOpaIlleHHs C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKLUSMH BBIITOJHEHUS J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX padOT MO MOJYYEHUIO U
M3Y4YEHHUIO OPraHUYECKUX BELIECTB.

[IpencraBnsaTh pe3yabTaThl SKCIEPUMEHTA B (JOPMeE 3aMMCH YPaBHEHUHM COOTBETCTBYIOIUX PEAKIIMNA
U JieNIaTh BBIBOJIbI HA X OCHOBE.

[TpoBOIUTH BHIYMCIIEHUS ISl ONPEAETICHUS MOJIEKYIPHOM (hOpMYJIIbl OPraHNYECKOT O BEIECTBA, 110
YPaBHEHUIO XUMUYECKON PEAKIIUH.

CaMoCTOSATENbHO IUIAHUPOBATh U OCYIIECTBIISTH CBOIO MIO3HABATEIBHYIO J1€ATEIbHOCTh; TPUHUMATh

aKTUBHOE Y4acTHE B IPYNIOBON y4eOHO! AeATeIbHOCTH

|I/IT0ro 0 pas3zeny

| 13 |

|P3311e.11 3. Kucopoacoaep:kaiime oprannieckue coenHeHust

|3.1 HCHI/IpTBI. deHon

EN

|
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Ne Haumenosanue KonnuaecTBo yacos
/i pa;gg?g:MILEM Beero K(LI;I;P' HE;‘II;T' Metoabl 1 (pOpPMBI OpraHu3aku 00y4eHHs. XapaKTePUCTHKA JAEITENBHOCTH 00YJaroMUXCsl
paboTHI || paboThI

3.2 ||Anpaerumpl. 7 1 ||PackpbiBaTh CMBICI U3y4aeMbIX TOHATHH (BBISBIATH UX XapaKTEPHbIE IPU3HAKH), yCTAaHABIMBATh UX
KapOoHOBBIE KUCIIOTHI. B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOLIME TOHSTHS IIPU OIUCAHUU COCTABA, CTPOEHUS U
Crnoxuble 3(upBHL. IIPEBPAIICHUI OPraHU4YECKUX COCIUHEHHN.
Kupsr Hcnonp30BaTh XUMHUYECKYIO CUMBOJIMKY Ul COCTABJICHUS MOJIEKYIISIPHBIX U CTPYKTYPHBIX

3.3 |[Vriesosr 3 2 (pa3BEpHYTOH, COKpAIIEHHOI ) POPMYIT OPraHUICCKUX BEIIECTB.

YcraHaBnuBaTh NPUHAMIEKHOCTD BEILIECTB K ONPEAECIEHHOMY KJIaCCy IO COCTaBYy U CTPOCHHIO,
Ha3bIBaTh UX 10 CUCTEMATHUYECKONM HOMEHKJIAType; MPUBOAUTH TPUBUAIbHbBIE Ha3BaHUS OTEIbHbBIX
IIpeJCTaBUTENIEN KUCIOPOICOACPKALIUX COSUHEHUH.

XapakTepu30BaTh COCTaB, CTPOCHUE, TPUMEHEHHE, (U3NIECKNE U XUMHYECKIE CBOMCTBA,
BaKHEHIIME CIIOCOOBI NOTYUEHUs TUIIHYHBIX IIPEACTaBUTENEH pa3IMYHbIX KJIACCOB
KHCJIOPOJICO/IEPIKAIINX COCTMHEHHH (METaHoIa, 3TaHOa, ININIEPUHA, peHoma, GopManbIaerusa,
areTanbJIeru/a, yKCyCHON KUCIIOTHI, INIFOKO3bI, CaXapo3bl, KpaxMaia, 1eJUII0JI03b]); BBISBIATh
TFEeHETUYECKYIO CBSI3b MEXAY HUMH U MTOATBEPK1aTh €€ HATMYNE YPABHEHUSIMU COOTBETCTBYIOINX
XUMHUYECKHX PEaKIUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYII.

OnuceIBaTh COCTaB, XMMHUECKOE CTPOCHUE U IIPUMEHEHUE KUPOB, XapaKTepU30BaTh UX 3HAUEHHE
JUISL JKU3HEIEATEIIbHOCTH OPraHU3MOB.

Oco3HaBaTh OITaCHOCTh BO3JIEHCTBUS Ha KUBbIE OPraHU3MbI OIIPEJIETICHHBIX OPraHUUECKUX BEIIECTB,
MOSICHATBH HAa IPUMEpPax crocoObl YMEHBILIEHUS U NPEIOTBPAIIEHUS UX BPEJHOIO BO3/IEHCTBHS Ha
OpraHu3M 4YeJI0BeKa.

Mcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — IPOBEICHNE, HAOIOJCHUE U OIIMCAaHUe
XUMHUYECKOT0 SKCIIEPUMEHTA (J1aOOpaTOpHbIE OMBITH M MPAKTUYECKUE PAOOTHI).

CrnenoBath npaBuiiaM 06e301acHoOi paboThl B 1a00paTOpUU MPU UCIIOJIB30BAHUN XUMUYECKOM

1ocy il 1 000PYAOBaHUS, a TAKKE MpaBUIIaM OOpAIeHHUs C BEIIECTBAMU B COOTBETCTBHUHU C
MHCTPYKLUHUSMHU BBITOJHEHHSI TAOOPATOPHBIX OMBITOB U MPAKTUUYECKUX PaOOT MO MOIYYCHUIO U
U3Y4YEHHIO OPraHNYECKUX BELIECTB.

[IpencraBasTh pe3ynbTaThl 3KCIEpUMEHTA B (JOPME 3aITUCH YPABHEHHUI COOTBETCTBYIOIINX PEAKIIUMA
U JeNaTh BBIBOJBI HA X OCHOBE.
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No Haumenosanue KonnuecTBo yacon
n/n paszienoB U TeM
Beero| Kourp- || Mpaxr- Metoabl 1 (pOpPMBI OpraHu3aku 00y4eHHs. XapaKTePUCTHKA JAEITENBHOCTH 00YJaroMUXCsl
IPOrPaMMBI I e
paboTHI || paboThI
[TpoBOANTH BEIYUCICHUS JIsl OTIPEACIICHUS MOJIEKYIIPHOU (DOPMYITBI OPTaHUUYECKOTO BEIIECTBA, 110
YPAaBHEHUIO XUMUYECKON PEAKIIHH.
CaMOCTOSTENBHO TUTAHUPOBATh U OCYIIECTBISITH CBOIO TIO3HABATEIILHYIO ICATCILHOCTD; IPUHUMATh
AKTUBHOE YYaCTHE B IPYIIOBON y4eOHOW ACATEIBHOCTH
|I/ITOro 0 pasaeny H 13 H H H |

|Pa3z1en 4. AzoTcoaep:kaniue OpraHudecKue coeJuHeHus

4.1

AMUHBI.
AmMuHOKUCIOTEL benku

3

PackpbIiBaTh CMBICI NU3y4aeMbIX MOHATHH (BBISBIIATH UX XapaKTEPHbIE PU3HAKH), YCTaHABIMBATh UX
B3aMMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIINE IMOHATHS IPU ONUCAHUU COCTAaBa, CTPOEHUS U
MPEBPALLIEHUN OPTraHUYECKUX COCTUHECHUM.

Hcnonbs30BaTh XUMHUUYECKYIO CUMBOJIUKY ISl COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI ) POPMYIT OPraHUICCKUX BEIIECTB.

OnpenensaTs NpUHAAIEKHOCT BEILECTB K ONPEAEIIEHHOMY KJIacCy IO COCTaBYy U CTPOCHHIO,
Ha3bIBaTh UX 10 CUCTEMATHUYECKONH HOMEHKJIAType; MPUBOAUTH TPUBUAIbHBIE HA3BAHUS OTJEJIbHBIX
IIPEICTaBUTEIIEH.

XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HUECKHE U XUMUYECKUE CBOWCTBA,
BaKHEHIIIME CIIOCOOBI MOMYYEHUs TUIMYHBIX MIPEJCTaBUTENIEH a30TCOAePKAIUX COSMHEHU I
(MeTunamMmuHa, INIMLKMHA, OEIKOB).

OmnwuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH Ha IPUMEpax 3HaueHHe
OeNKOB I OpraHr3Ma 4eoBeKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMSI — HA0JI01aTh U OMUCHIBATh
J€MOHCTPALIMOHHBINA SKCIIEPUMEHT.

CaMOCTOATENBHO IIAHUPOBATh U OCYIIECTBIATH CBOIO MO3HABATENBHYIO AEATEIbHOCTD; IPUHUMATD
aKTUBHOE Y4acTHe B ITPYNIOBOM y4eOHOI e TenbHOCTH

|I/IT0ro 10 pas3zeny

[EN

H

|Pa311eJ1 5. BbICOKOMOJICKYJISIPHBIC COCAMHEHUS
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Ne HaunmenoBanue KonunuecTBo yacos
n/n paszienoB U TeM
Beero| Kourp- || Mpaxr- Metoabl 1 (pOpPMBI OpraHu3aku 00y4eHHs. XapaKTePUCTHKA JAEITENBHOCTH 00YJaroMUXCsl
POrPaMMBI
bIC KH¢
paboTHI || paboThI
5.1 |Ilnactmaccer. Kayayku. || 2 Brajiets n3y4aeMbpIMi X MMHUYECKMME OHATHAMU: PACKPBIBATH CMBICI H3y4aeMBbIX TIOHATHI U
Bosokna HOPUMEHSTh 9TH MOHATHUSI TIPH OMMCAHUU COCTABA M CTPOCHHUS BEICOKOMOJICKYIISIPHBIX OPTaHHYECKHX

BEIIECTB, JJIsl OOBSICHEHHS OTAEIbHBIX (DAKTOB M ABJIECHUM.
HMcnonp30BaTh XUMUYECKYIO CHMBOJIHKY JIJIS COCTABIICHUS CTPYKTYPHBIX (POPMYJI BEIIECTB U
YPaBHEHHH PEaKIHii TIOJMMEPU3AIINH U TIOJMKOHICHCAIIUH.
OruceIBaTh COCTaB, CTPOCHUE, OCHOBHbIE CBONCTBA KayuyKOB, HAnOoJIee PacinpoCTPaHEHHBIX BUIOB
IUIACTMACC, BOJIOKOH; IPUMEHEHHE B PA3IMYHBIX OTPACIISX.
Hcnonp30Barh €CTECTBEHHO-HAYYIHBIC METO/IbI TO3HAHUS — HAOJIIOaTh M ONKMCHIBATH
JIEMOHCTPAI[MOHHBIN SKCIIEPHMEHT

|I/IT0ro 10 paszeny ‘ 2 H ‘ H

OBIIEE KOJIMYECTBO 34 3 2

YACOB I10 TTPOTPAMME
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11 KIIACC
Ne HaumenoBanue KomunuecTBo yacos
n/m pa3zenoB U TeEM Bcero|| Koutp- || ITpaxt- Metoas! u GOpMBI OpraHu3anuu 00y4eHHs.
IIPOrpaMMBbI BIC KHe XapaKkTepuCTUKa JeITeIbHOCTH 00y4aoIIuXCst

paboTHI || pabOTHI

|Pa3z{en 1. TeopeTnyeckne OCHOBbI XMMHH

1.1 ||Crpoenue aToma. 3 PackppiBaTh CMBICI U3y4aeMbIX TOHATHH (BBISBIATH UX XapaKTEPHbIE PU3HAKH), yCTaHABIMBATh UX
[Tepuonuueckuii 3aK0H B3aUMOCBSI3b.
u [lepuonnueckas PackpeiBath cmbici neproandeckoro 3akona .M. Menaeneesa u 1eMOHCTPUPOBAThH €0
cucTeMa XUMHUECKUX CHUCTEMaTU3UPYIOLLYI0, O0BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKLIMH.
AJIEMEHTOB XapakTepu30BaTh IEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKHX AJIEMEHTOB 1—4 nepuosaos,
J.1. MenneneeBa UCIIOJIB3YS IOHSTHS S-, P-, d-3JIEKTPOHHBIC OPOUTAIIN, IHEPIETHUCCKUE YPOBHH.

OOBSACHATD 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U UX COCIMHEHUM 10
nepuonaam u rpynnam [lepuoaunueckoii cucremst .M. Menneneera

1.2 ||Ctpoenue BemecTBa. 4 PackppiBaTh CMBICI U3y4aeMbIX OHATHH (BBLACIATh UX XapaKTepHbIE IPU3HAKU) U IPUMEHSTh 3TU
MsorooGpasue MOHATHS NPH ONMCAHUU COCTABA M CTPOCHMS BEIIECTB, JUIsl 00BSCHEHUS OTAEIbHBIX (DAaKTOB U
BEILIECTB SIBJICHUM.

1.3 || Xumndeckne peakunu 6 1 1 ||Onpenensts BBl XUMUYECKOM CBA3M (KOBAJIEHTHOW, HOHHOM, METAILIMNYECKOM, BOTOPOIHON) B

COCTMHEHUSX; TUIT KPUCTAUTMYECKON PEeMIETKH KOHKPETHOTO BEIIECTBA.

OrnpenensiTh BAIGHTHOCT U CTETIEHb OKUCIICHUS XUMHUYECKUX SJIEMEHTOB B COCTMHEHUSIX
Pa3IMYHOTO COCTaBA.

[TpoBOANTH BHIYHCIIECHUS C UCIIOJIb30BAHUEM MOHITHS «MAaccOBasi 0TSl BEIIECTBA B PACTBOPEN.
Brnajets n3y4aeMbpIMU XUMUYECKUMU TTOHSITHSIMH.

OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIINH OT Pa3NUYHbIX (PAKTOPOB.

OnpenensaTh XapakTep CMEIICHUS XMMHIECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (nmpunnun Jle [llarense).

CoCTaBIISATh YPaBHEHUS PEAKITUHN Pa3IMIHBIX THUIIOB; MIOJTHBIC M COKPANIEHHBIC YPAaBHEHHS peaKIInid
MOHHOTO 0OMEHA, YYUTHIBAsI YCIOBHSI, IPH KOTOPBIX ATH PEaKIUU UAYT JI0 KOHIIA.

Hcnonmp30BaTh €CTECTBEHHO-HAYYHBIC METOIBI TTO3HAHUS — ITPOBEICHUE, HAOJFOICHNE U OITMCaHUE
XUMHUYECKOTO IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U 1a00paTOPHBIE OMBITHI, MTPAKTUYECKUE PAOOTHI):
10 OTIPEJICIICHHUIO CPEJIBI BOJIHBIX PACTBOPOB BEUIECTB, PEaKIIMii HOHHOTO OOMEHa, BIUSHHUIO
pa3INYHBIX (PaKTOPOB HA CKOPOCTh PEaKIUH.
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CrieoBaTh IpaBUjIaM T0JIb30BAHUS XUMUYECKOM TIOCYI0M U TaO0OPaTOPHBIM 000PYI0BAHUEM.
[IpencTaBisiTh pe3yIbTaThl XKMUYECKOTO IKCIIEPUMEHTA B (DOpME 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIUI U JIeJaTh BBIBO/bI HA UX OCHOBE.
[IpoBOAUTH BBIYUCICHUS IO YPABHEHUAM XUMHUUYECKUX PEAKIIMM, B TOM YHCIIE TEPMOXUMHYECKUE
pacuEThI

|I/ITOro 0 pasaeny H 13 H H H

|Pa311e.11 2. Heopranmyeckasi XuMus

2.1 |[MeTajuisl 6 1 PackpbIBaTh CMBICIT H3y4aeMbIX MOHATUHN (BBIACTSATh UX XapaKTEPHbIE IPU3HAKK ) U IPUMEHSATD 3TH

MOHSTHS IIPH OMTUCAHUH COCTaBa U CTPOEHUS BEIIECTB, i1 00BICHEHUS OTJENIbHBIX (DAKTOB U
SIBJICHUU.

OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB — METAJNIOB M MX COCTUHEHHIA
C y4€TOM CTPOEHHUS UX aTOMOB M TMOJokeHus B [leproanyeckoit cucteMe XMMHUYECKUX 2JIEMEHTOB
JI.1. Menneneena.

Xapaktepu3oBaTh (OMUCHIBATH) 00IME XUMUYECKHNE CBOMCTBA METAJIOB, UX BaYKHEUIITUX
COEIMHEHUH, MOATBEPXKAasl 3TO ONMMCAaHUE TPUMEPAMU YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKHUX
peaKIvii; MPUMEHEHUE METAIIOB B PA3IUYHBIX 00JIACTIX, a TAK)KE UCIIOIB30BAHUE UX ISl CO3/IaHMS
COBPEMEHHBIX MAaTEPUAJTIOB M TEXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIUTH METAIIIOB OT KOPPO3UH.

PackpbIBaTh CYITHOCTh OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OajaHca THX PEaKIIUid.

[IpoBoaUTH peakinu, MOATBEPKAAIOIINE XapaKTePHbIE CBOMCTBA M3y4aeMbIX BEILIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI METAJIOB, TPUCYTCTBYIOIIHNE B BOJIHBIX PacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS — MIPOBEICHUE, HAOIIOICHNE U OITMCaHUE
XUMHUYECKOTO IKCTIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U JTA0OPATOPHBIE OMBITHI, TPAKTUYECKHE PAOOTHI).
[IpencTaBasITh pe3ynbTaThl XKMUYECKOTO SKCIIEPUMEHTA B (DOpMe 3amucu ypaBHEHUN
COOTBETCTBYIOIINX PEAKIINI U JIeJIaTh BEIBOABI HA UX OCHOBE.

CrnenoBath mpaBuiaM MOJIB30BaHUS XUMHUYECKOM MOCY101 U 1a00paTOPHBIM 000PYIOBAHHEM.
[IpoBOIUTH BEIYUCICHUS TIO YPABHEHUSAM XUMUUYECKUX PEAKIIHM.
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Haumenosanue
pa3liesioB U TEM
MpOTrpaMMBbI

KommyectBo yacos

Bcero

KonTp-
bl€
padoThI

[TpakT-
KHe
paboThI

MeToabl U GOpPMBI OpraHu3auu 00y4eHUS.
XapaKkTepUCTHUKA AEATEILHOCTH 00YUarOLINXCsl

CaMOCTOATENBHO IIAHUPOBATH U OCYIIECTBIATH CBOKO MIO3HABATEIBHYIO IEATEIbHOCTD; IPUHUMATh
AaKTHBHOE y4acTHE B IPYIIIOBON y4eOHOH €ATEIbHOCTU

2.1]

‘HeMeTaJIJII)I

PackppiBaTh CMBICI U3y4aeMbIX TOHATHH (BBIAEIATh UX XapaKTepHbIEC IPU3HAKU) U IPUMEHSTH 3TH

2.3

CBs3b HCOPIraHHMYCCKUX
H OPraHUuYCCKUX
BC€IICCTB

HOHATUS NPH OIMCAHUH COCTABA M CTPOCHUS BEIIECTB, JUIsl OOBSCHEHUS OTAEIbHBIX (DAKTOB U
SBJICHUM.

OOBsACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB HEMETAJUIOB U UX COCTUHEHUH C yUuETOM
CTPOEHHS X aTOMOB U NojoxeHus B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB

JI.11. MeHnaeneeBa.

XapakTepHu30BaTh (OMHUCHIBATH) OOIINE XUMHUECKUE CBOMCTBA HEMETAIJIOB, MX BAYKHEHIIINX
COEIMHEHUH, TOATBEPAKasl TO ONMCAHUE IPUMEPAMH YPABHEHHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKuui.

XapakTepHu30BaTh BIMSHUE HEMETAJUIOB U UX COCIUHEHUI Ha )KUBbIE OPraHU3MBI; OIIMCBIBATH
IIPUMEHEHUE B PA3IMYHBIX 00JIACTAX MPAKTUYECKON NEATEIbHOCTH YEI0BEKa.

ITonTBepk1aTh CyHIIECTBOBAHUE TEHETUYECKOM CBSI3U MEKy HEOPraHMYECKUMHU BELIECTBAMH C
MOMOIUIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHI.

PackppIBaTh CyIIHOCTh OKHCIUTEIBHOBOCCTAHOBUTENIBHBIX PEAKIUI IOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLUi.

ITpoBoaMTH peakiuy, MOATBEPKAAIOIINE XapaKTEPHbIE CBOMCTBA N3Y4aeMbIX BELLIECTB, pACIIO3HABATh
OTBITHBIM ITYTEM aHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX.

Mcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — ITPOBEACHUE, HAOII0JEHUE U OIMCaHue
XUMHUYECKOT0 IKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U TAOOPATOPHBIE OMBITHI, IPAKTUYECKUE PAOOTHI).
[TpencraBiasaTh pe3yabTaThl XUMUYECKOTO IKCIIEPUMEHTA B (popMe 3anicH ypaBHEHUN
COOTBETCTBYIOIIMX PEAaKIUN U IeTaTh BHIBOABI HA UX OCHOBE.

CrnenoBath mpaBuiIaM MOJIb30BaHUS XUMUYECKOH MOCYA0H U 1a00paTOpPHBIM 000pyI0BAaHHEM.
[TpoBOAUTDH BHIYMCIEHUS 0 YPABHEHUSM XUMHUYECKUX PEaKLIUi.

CaMOoCTOATEIBHO IIJIAHUPOBATh U OCYIIECTBIISATH CBOKO MIO3HABATEIBHYIO 1€ATEIbHOCTD; IPUHUMATh
aKTHBHOE y4acTHe B IPyNIOBON y4eOHOH eATeIbHOCTH

Hroro no pazneny

|17 ]
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Pa3gen 3. XumMus u :Ku3Hb

3.1 |[Xumus 1 )Ku3Hb 4 PackppIBaTh poJib XUMHUH B PEIICHUU YHEPTETUUCCKUX, CBIPHEBBIX M 3KOJIOTHUECKHUX MPoOIeM
YeJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC HANIPABIICHHUS PA3BUTHSI XUMHUYECKOW HAYKU U TEXHOJIOTHH.
[TpumensTh npaBuiIa 0€30MacHOro 0OpallleHus C BEIIeCTBAMU, UCIIOIb3YEMbIMU B TIOBCETHEBHOM
JKW3HH, MIPABHUJIA TIOBEJICHUS B LIETISAX COCPEKEHUs 3/I0POBhS U OKPYXKAIOIIEH MPUPOTHOM CPEIbI;
MMOHUMATh Bpe (OMAaCHOCTh) BO3CHCTBHUS HA KUBBIE OPraHU3MbI OTIPE/ICIICHHBIX BEIIECTB CMBICIT
nokazatess [IJIK, moscHsITh Ha mpuMepax crocoO0bl YMEHBIIICHUS U MPEAOTBPAIIEHUS UX BPEIHOTO
BO3JIEUCTBUSL.
AHaIM3UPOBATh U KPUTHYECKH OLICHUBATH MH(OPMAITHIO, CBA3aHHYIO C XUMUYCCKUMU TIPOIIECCAMH U
UX BJIMSTHUEM HA COCTOSIHHE OKPY>KaroUel Cpeibl.
Hcnonb30BaTh MOTydeHHBIC 3HAHUS U TIPEJCTABICHUS O chepax NesTeTbHOCTH, CBSI3aHHBIX C HAYKOU
¥ COBPEMEHHBIMU TEXHOJIIOTHSIMH, KaK OCHOBY JJIS OPUEHTAIMH B BBIOOpE cBOeH Oymymieit
npohecCuoHaNbHON NeSTENbHOCTH.
[TpuHUMATH yyacTHe B OOCYX ACHUH MTPOOIEM XMMHUECKON M 9KOJOTHYECKON HaNpaBIeHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TO3UIIMIO MO MTPo0JIeMe U IpeiiaraTh BO3MOXKHBIC ITYTH €€ peleHus

Hroro no pazaeny H 4 H H H H

OBILIEE KOJIMYECTBO 34 2 3

YJACOB 110 ITPOI'PAMME
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IHOYPOYHOE IIVNTAHUPOBAHHUE
10 KUIACC (BAOYHASI, OYHO-3A0YHAS ®OPMbI)

Ne ypoka
=
. 5]
S ®opma
= S Tema ypoka IMpakTHyeckas padoTa
= 5 KOHTPOJIs
IS S
Z| =
<| =
)
1 2 3 4 5

Pa3ned 1. Teoperuueckue 0CHOBbI OPraHN4YeCKOi XUMHUH

IIpeamer oprannyeckoit xumun. Teopusi cTpoeHnst oprannyeckux coequHenuit A.M. bByrieposa

1. [IpenmMer opranuyeckoil XuMum, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE

2. Teopust crpoenus opraHnuuyeckux coeauHeHuir A. M. byrtnepoBa, €€ OCHOBHBIE
IOJIOKEHHUS

3.

Hpe,Z[CTaBJ'IeHI/IC 0 KHaCCI/I(I)I/IKaL[I/II/I OpTraHUYCCKUX BCIICCTB. HOMCHKHaTypa
(CI/ICTeMaTI/I‘-IGCKaSI) W TPUBHUAJIBHBIC HA3BAHWS OPTraHUYCCKUX BCIICCTB

Pa3nea 2. Yraesogopoasnl

IIpeaesbHbIE YIIIEBOAOPOIbI — AJIKAHBI

4.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsiTT

5.

MertaH 1 3TaH — HpOCTCﬁIHHC MNpEACTAaBUTECIIN AJIKAHOB. XHMHUYECKHE CBOMCTBA AIKAHOB

HenpeneabHble YIJ1eBOAOPO/IbI: AJIKEHbI, AJTKATHEHb], AJIKHHbI

6. AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

7. XHUMHUYECKUE CBOKMCTBA aJIKEHOB. DTHJIEH U IIPOMMIIEH — MPOCTEUIINE MPEICTABUTETN
AJIKEHOB

8.

[IpakTruueckas padora Ne 1. «[lomyueHue sTUIeHa U U3yYEHHUE €TO CBOMCTB»
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9. Ankanuensl. byraauen-1,3 u metmiiOyranuen-1,3. [ToaydeHne CHHTETUYECKOTO KaydyKa
U PE3UHBI
10. ATKHUHBIL: COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTHYECKHMA Psifl. ALIETUICH —

MPOCTEUIINN NPEICTABUTEIb AIKUHOB

11. Brluncnenus no ypaBHEHUIO XUMHYECKON PEaKLIUH

ApoMaTHyecKne yriieBoi0po/ibl

12. ApeHbl: 6eH3011 ¥ TOITYoJ. TOKCHYHOCTh apeHOB

13. I'eneTnyeckas cBs3b YrJIeBOAOPOAOB, IPUHAJICI)KAIUX K PA3JIMYHBIM KJIaCCaM

IIpupoaHble HCTOYHMKH YIJIEBOJOPOI0B M UX NepepadoTKa

14, [TpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB: IIPUPOIHBIN T'a3 U MOMYTHBIC HE(PTSIHbIE Ta3bl,
He(DTh U IPOAYKTHI €€ IepepadoTKu

15. [TpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB: IIPUPOIHBIN T'a3 U MOMYTHBIC HE(PTSIHbIE Ta3bl,
He(Th U NPOAYKTHI €€ epepaboTKu

16. KonTtponbHas pabota no pazeny «YTIeBoa0pOab»

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeInHeHUs

Cnuprsl. PeHo

17. [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBs3b
18. MHOroaroMHsble CIMPTHI: ATWICHIJIMKOJIb U TIIULEPUH
19. ®deHoII: CTpOEHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, MPUMEHEHNE

Auabaeruabl. Kapoonosbie kucjorel. Cinoxubie 3¢gupsl. ZKupbi

20. Anpaerusl: GopMambAeTUI U alleTaIbIeTH/l. AIIETOH
21. OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs
22. [TpakTrueckas padota Ne 2. «CBo#CTBa pacTBOpa YKCYCHOM KHUCTIOTHI»

23. CTeapI/IHOBaﬂ " OJICMHOBAA KUCJIOTHI, KaK NPCACTABUTCIIN BBICIIUX Kap60HOBBIX KHUCIIOT
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24. CrnosxHble 3¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ' HAPOIN3 CIIOKHBIX 3PUPOB

25. MBpbL1a Kak cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeiicTBHE

26. Kupsr: rusiponus, mpuMeHeHrue, OMOJIOTUYECKasi pOJib )KUPOB

YrieBoabl

27. YrieBoabl: cocTas, Kiaccuukaius. BakHelie mpecTaBuTeNu: TI0K03a, GPyKTo3a,
caxaposa

28. Kpaxman u nemirono3a kak mpupoHbie TOTUMEPbI

29. KonTponbHas padbota mo pazueny «Kuciopoacoaepkamme OpraHuaecKue COeTMHEHUS»/
Bcepoccuiickas npoepounas pabota

Pa3znen 4. A3oTconeprkanue oOpranHuyecKkue coeIuHeHus

AMHHBI. AMHUHOKHCJIOTHI. besikn

30. AMUHBI; METUJIAMUH U aHUJINH

31. AMHWHOKHCIOTBI KaK aM(I)OTepHBIe OpTraHU4Y€CKUC COCAUHCHUA, UX OMOJIOTHYECKOE
3HadyeHue. [lentuapl. benku kak IMPUPOIHBIC BEICOKOMOJICKYIIAPHBIC COCAUHCHU

32. XUMHUYECKHAE CBOMCTBA OEIIKOB

Paspnen 5. BeicokoMoJIeKy IS pHbIE COeAUHEHUS

ITnacrmaccel. Kayuyyku. Bosoxkna

33. Pe3epBHHI>i YPOK. OCHOBHbBIC TTOHATHUS XUMUH BBICOKOMOJICKYJIAPHBIX COE€TUHEHUI

34, Pe3epBHbIil ypok. OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEITMHEHUI.
[ImacTmaccel, KaydykH, BOJJOKHA

Hroro: 34 yaca, u3 HUX YPOKOB, OTBEICHHbIX HA KOHTPOJIbHbIE padoThI, - He 0oJiee 3
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Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

Crpoenne atoma. Ilepnoguyeckuii 3axon u Ilepnoanyeckas cucrema xumuueckux 3jaeMeHToB I.U. MenpaeneeBa

1 XUMHUYECKUH 37eMEHT. ATOM. DJIeKTpOHHAs! KOH(PUTYpaIHs aTOMOB
2. Ilepnonnueckuit 3akoH m Ilepumonmueckass cucrema XuMHuYeckux daemeHToB [[. M.
MenpeneeBa, UX CBSA3b C COBPEMEHHOM TEOpHUEN CTPOEHHS AaTOMOB
3. 3aKOHOMEPHOCTH W3MEHEHUsl CBOMCTB XMMHYECKHMX JJIEMEHTOB U MX COCIMHEHUH IO

rpymmnaM W Imepuoaam. 3HaueHne NEPpUOANYCCKOr0o 3aKOHAa UM CHUCTEMBI XHMHUUYCCKHX
snemenToB JI.M. MeHeneesa B pa3BUTUU HAYKU

Crpoenne BemecrBa. MHOroodpasue Bemecrs

4. CrpoeHue BeliecTBa. XUMHUECKas CBsI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBsi3b

5. BanenTtHocTh. DnekTpoorpunareabHocTh. CTeneHs okuciaeHus. Bemectsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS

6. [TonsiTre o nucnepcHbIX cuctemax. McTuHHbBIE U KOJUTOUMAHBIE pacTBOPbl. MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE

7. Krnaccudukanus u HoMeHKIIaTypa HEOPraHUYeCKUX CoeIMHEeHuH. [ eHeTnueckas cBs3b

HCOPTraHNYCCKUX BCIICCTB, PA3JIMYHBIX KJIACCOB

XuMHYECKHE PeaKIHH
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8. Krnaccudukanusa XuMHUeCKUX peakluii B HEOPraHMYECKOM U OpraHN4ecKOi XUMHUU.
3aKOH COXpPAaHEHMS MACChI BEILIECTB; 3aKOH COXPaHEHMsI U IIPEBPALLIEHHS SHEPTUU ITPU
XUMHUYECKHUX PEaKIHIX

9. Ckopoctb peakiun. O6paTuMble peakiuu. XUMHYECKOEe paBHOBECHE

10. [TpakTrueckas padota Ne 1. «BiusiHuE pa3nudHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOM
peaKIum

11. DnexTponuTuueckas auccoruaiys. [loustue o Bonopoanom nokasarene (PH) pactopa.
Peaknmm nonsoro ooMeHa. ['uaposn3 opraHuveckuX U HEOPraHUIECKUX BEIICCTB

12. OKHCINTENEHO-BOCCTAHOBUTEIIbHBIC peakiuu. [IoHsTHE 00 31eKTposn3e paciyiaBoB U

pacTBOPOB COJIEH

13. Kontponsnas paboTa 1o pasaeny «TeopeTHdecKre OCHOBBI XMMUK)

Paznen 2. Heoprannueckasi XumMusi

Metajuibl

14. Merasuisl, ux nonoxxexnue B [lepuoanueckoit cucreMe XuMH4YecKux nemeHTos J1. M.
MenieneeBa 1 0COOEHHOCTH CTpoeHus aToMoB. O01ue pu3nveckre CBONCTBa
METaJUJIOB

15. CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH PsiJl HAPSYKEHUH METAIOB

16. XUMUYEeCKHE CBOMCTBA BXKHEHUIIINX METAJNIOB (HATPHil, Kalui, KaIblIUN, MarHuH,
ATIOMHHHI) U MX COETUHEHUM

17. XHWMHMYECKHUE CBOMCTBA XpOMa, MEM M UX COCTMHEHUIN

18. XUMUYECKHE CBOMCTBA IIUHKA, KeJle3a U MX COCIMHCHUM

19. [IpakTuueckas padorta Ne 2. "PenieHne skciepruMeHTalIbHBIX 3a/1a4 110 TEME
«Metamnby"

Hemerasibl

20. Hewmeraisl, ux nonoxenue B Ilepuoaudyeckon cucteme XMMHUYECKUX 3J1eMeHTOB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS] aTOMOB

21. dusnueckue cBOCTBa HEeMETAIIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MPUMeEpe KUCIopo/a,

cepsl, hocdopa u yriepoaa)

22. [IprMeHeHne Ba)XKHENIINX HEMETAUIOB U UX COEIMHEHUN
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23. XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX COCAMHEHUI

24. XHUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHECHUM

25. XUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIMHEHUM

26. O60061eHue u cucreMaTu3anus 3HaHui o teme «Hemeramneny. Beruucnenus no
YpaBHEHUSM XUMHUUYECKHUX PEAKIIUA U TEPMOXUMHUYECKHE PACUETHI

217. [TpakTuueckas paborta Ne 3. «PelieHne 3KkCriepUMeHTaIbHBIX 33/1a4 110 TeME
"Hemertanmsr'"»

28. Kontponbnas padota nmo temam «Metaisi» u «HemeTtamib

CBsi3b HEOPraHUYeCKUX U OPraHN4YecKNX BeliecTB

29. Heopranuueckue u oprannyeckue Kuciotel. Heoprannueckue u opranndeckue
OCHOBaHUs

30. AmM@oTepHbIe HeOpraHMYeCKHe U OpraHNYecKue CoeTMHeHus. [ eHeTrnueckas CcBA3b

HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB

Pa3zpen 3. Xumus 1 ;Ku3HbL

31. Ponp xumun B oOecrieueHur SKOJTOTHIECKOM, SJHEPTETUIECKOMN U MHUIIEBOM
0€30MacHOCTH, PA3BUTUU MEJIUIIUHBI

32. [IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIIMIAX TPOMBIIUICHHOTO MOTYyYEHUS
Ba)KHEHIIIMX BEIIECTB

33. PesepBHbIil ypok. Xumus B celbcKOM Xo3siiicTBe. OpraHndeckue 1 MUHEpajIbHbIe
yoOpeHus

34. PesepBHbIil ypok. Xumus u 310poBbe uenoBeka. [IumeBas 6e30macHOCTb.

Hroro: 34 yaca, U3 HUX YPOKOB, OTBEIeHHbIX HA KOHTPOJIbHbIE Pa0OTHI, - He (oJiee 3




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 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

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 ChopMHUpPOBAaHHOCTh TPEICTABICHUH O XUMHUYECKOH COCTaBIISIOIICH

€CTECTBEHHOHAYyYHOW KapTHHBI MHMPA, POJIM XUMHMH B IO3HAHUU SIBICHUN
npuponbl, B (OPMUPOBAHMM MBIIUICHUS W KYyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW  IPaMOTHOCTH,  HEOOXOAMMON  Ajisi  pelleHus
MPAKTUYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHON cperie

1.2 Bnagenue cucrteMoll XMMWYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIme TTOHATHUS (Monexyina, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUSI, XUMUYECKAsl CBA3b, MOJIb,
MOJIsIpHas Macca, MOJISIPHBIN 00BeM, YIIEPOIHBII CKeJIET,
GyHKUIMOHATBHAS TPYIIa, PAAUKal, U30MEPHUsl, U30MEPHI, TOMOJIOTUYECKUM
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 BEIIESCTB AM. Bytneposa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (HAKTOJIOTUUECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, TONYy4YeHHH U OE30MACHOM HCIOJIb30BAaHUHM  BaKHEUIINX
HEOPTraHWYECKUX M OPTaHWYECKHUX BEIIECTB B OBITY U MPAKTHUYECKOU
JeITeILHOCTH YeI0oBeKa

1.3 CdopMupoBaHHOCTh YMEHUI BBISBISITh XapaKTepHbIe MPU3HAKU TOHSATHH,
yCT AHABJINBATH nux B3aNMOCBA3b, HUCIIOJIB30BAThH COOTBGTCTBYIOHII/IG
MIOHATHS IIPU OIIMCAHUU COCTABA, CTPOCHUS U IPEBPALLECHUN OPTraHUYECKUX
COeTMHEHNN

1.4 c(OpMHUPOBAHHOCTh YMEHHUN HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
COCTaBJIGHUSI ~ MOJIEKYJSAPHBIX U CTPYKTYpHBIX  (pa3BepHYTOH,
COKpaIIeHHoH) (hOpMyJT OPraHMIECKUX BEIIECTB U YPAaBHEHUN XUMHYECKUX
peaKIMid, W3roTaBIMBATH MOJEIM MOJIEKYJ OPTaHHYECKHUX BEIIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS

1.5 CdopmMupoBaHHOCTh YMEHUN YCTaHABIMBATh IPUHA]IEKHOCTh U3YYEHHBIX
OpPraHMYECKHUX BELIECTB II0 UX COCTaBYy U CTPOEHHUIO K OIPEIECICHHOMY
kmaccy  (rpynme)  coeawHeHUW  (YrAEBOAOPOMBI,  KHUCIOPOI  H
a30TCOJEPIKAIIME COEIMHEHUS, BBICOKOMOJEKYJISPHBIE COEIUHEHU),
JlaBaTh UM Ha3BaHWUs 1Mo cucteMatndeckoi 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. ByriepoBa 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/ICJIbHBIX OPraHUYECKUX BEHIECTB (PTUJICH, MPOIMMIEH, alleTUJIEH,
STWJICHIVIUKOJb, TJUIEepUuH, ¢eHoN, QopManbIerui, amneTalblIeru/,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas  KHCIIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, GPYyKTO3a, KpaxMall, HEeJUTI0I03a, MIUIIKH)

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, OeH3odn,
METaHOJ, ATaHOJ, ATHICHIIUKOJIb, TJIUICPUH, (EHON, aleTaabIeru/,
MypaBbHHAsE W YKCYCHash KHCJIOTHI, TJIFOKO3a, KpaxMal, IIeJUII0JI03a,
AMHHOYKCYCHAsl KUCJIOTA)

2.3 CdopMUpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'E€HETHYECKYIO CBSI3b
MEXAY TUIMTUYHBIMUA TPEICTABUTEIISIMUA PA3TUYHBIX KJIACCOB OPTaHUUECKUX
BEIIECTB YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHYECKHX pEaKIHid ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

2.4 CdopmupoBaHHOCTH yMEHUS XapaKTepu30BaTh VMCTOYHHUKHU
YIJIEBOAOPOAHOTO ChIPbs (He()Th, NPUPOAHBIM Ta3, yroie), COCOOBI UX
nepepadOoTKU U MPAKTHYECKOE TPUMEHEHNE TIPOIyKTOB epepadoTKU

3 XUMHS U KU3Hb. PacyeTsl

3.1 CdopMupoBaHHOCTh YMEHHI BJIaJeTh CHUCTEMOW 3HaHH 00 OCHOBHBIX
METOJIaX HAYYHOTO TO3HAHWS, HCIIOJIb3YeMbIX B XUMHUH TP U3YUCHUU
BEIIIECTB U XUMHUUYECKUX SBJICHUH (HaOII0IeHNEe, U3MEPEHUE, SKCTIEPUMEHT,
MOJICJTUPOBAHUE), WCIIOIH30BATh CHUCTEMHBIC XUMUYCCKUE 3HAHHS IS
MPUHSTUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsIX, CBS3aHHBIX C
BEIICCTBAMH U UX MPUMCHCHHEM

3.2 ChopMHpOBAaHHOCT,  YMEHHUM  COOJIOJATh  MpaBWia  IMOJH30BAHUS
XUMHUYECKOH MOCYy 101 U T1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MPaBUIIa
oOpaleHuss ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMHU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB

3.3 CdopMUpOBaHHOCTh YMEHHI MJIAHUPOBATH M BBIMOIHATh XUMHUYECKHIA
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 COOTBETCTBUH C MPABUJIAMH TEXHUKH 0€30MTaCHOCTH MPU
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 BBIYHCICHUS M0 XUMHUYECKHM
ypaBHEHUAM (Macchl, O00beMa, KOJUYECTBA MCXOJHOIO BEILIECTBA WIIH
MPOYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO U3
MCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIIH)

3.5

ChopMUpOBaHHOCTh YMEHHUI KPUTUYECKH AHAIM3HPOBATH XHUMHUYECKYIO
UH(OPMALIKIO, TIOTYYaeMYI0 U3 pa3HbIX UCTOYHHKOB (CpeaCcTBAa MacCOBOU
uHpopmanuu, cetb UHTEpHET U Ipyrue)

3.6

ChopMHpPOBAaHHOCTE ~ YMEHHH  COONIONATh TMpaBWIa  SKOJOTHYECKH
11€J1€CO000Pa3HOro MOBEJACHUS B OBITY U TPYJIOBOM JIEATEIBHOCTH B LENSIX
COXpaHEHHsSI CBOETO 3/I0POBbS W OKPYXKAIOWIEH INPHUPOAHOH Cpepl,
OCO3HaBaTh OITIaCHOCTH BO3IIGI7[CTBPI$[ Ha JXUBBIC OPraHU3Mbl OIIPCACICHHBIX
OpPraHMYeCKHUX BeUIeCTB, MOHMMAas cMbica nokaszarens [1IK (mpenenbho
JOMYCTUMOW ~ KOHIIGHTPALlMU), TMOSICHAT, Ha MpHUMepax CHocoObl
YMEHBIICHUS U TPEOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HAa 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
IIOJIy4YEHUN HOBBIX BEIIECTB M MaTEpHAIOB. Te€OopHsl CTPOEHUsS OPraHUYECKHX
coenuHennit A.M. BytnepoBa, €e OCHOBHBIE MOJ0KEHHS
1.2 CrpyKkTypHBIE (OPMYNIBI OpraHMYECKMX BellecTB. ['oMoiorusi, wuzomepus.
XUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHMSX - OJMHAPHBIC U KPATHBIE CBS3H.
[TpencraBienue o kaaccuUKaluy OpraHMYECKUX BEIIECTB
1.3 HomeHknaTypa opraHn4eckux COE€JUHEHUH (cucTeMaTtuyeckas) U TPUBHAJIbHbIE
Ha3BaHUs BAKHEUIINX MPEICTABUTENIEH KIIACCOB OPTaHNYECKHUX BEIECTB
2 YTI1eBOAOPOIBI
2.1 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHH psii. MeTaH U 3TaH - mpocTenIme
NpPEJCTaBUTENIN alKaHOB: (PU3MYECKHMe W XUMHUYECKHE CBOICTBa (peakiuu
3aMelIeHHs U TOPEHUS ), HaXOXACHUE B IPUPOJIe, MOJTyUeHHE U TPUMEHEHNE
2.2 AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKHH psAa. DTWUJIEH W MPONUJIeH -
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 CBOMCTBA (peakius noaumepusanuu). [looyyeHne cHHTETHYECKOTO
KaydyKa U pe3UHBI
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2.4

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALIETHIIEH -
IOPOCTEHIIMKA IPEJICTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (U3HUECKUEe WU
XUMHYECKHE CBOMCTBA (pEaKLMK THIPUPOBAHMS, TaJIOr€HUPOBAHU, THAPATALIUY,
TOPEHHUs), TOJy4YeHUE U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKME U XHUMHUYECKHE CBOMCTBA
(peakuuy raJloreHMpPOBAaHUS U HUTPOBAHUSA), IOJIYYEHHE U IpUMEHEHHE. T0oIyor:
COCTaB, CTpoeHHE, (U3MYECKHEe M XUMHMUYECKME CBOMcTBa  (peakuuu
TraJIOTEHUPOBAHUST W HUTPOBAHMS), INOJyYEHUE M IMpPUMEHEHHE. TOKCHMUHOCTH
apeHoB. ['eHeTnueckas CBA3b MEXKIY YIVIEBOJOPOAAMH, IPHUHAUICKAIIUMH K
pa3IMYHBIM KJ1accam

2.6

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

Kucnoponconeprxaiue opraHn4eckue CoeAMHEHUs

3.1

[TpenenbHbIE OAHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHUE, (PrU3HUECKUe
U XUMHYECKME  CBOWCTBAa  (peakUMd C  aKTHBHBIMM  MeTaJllaMH,
raJIor€HOBOJIOPOAAMH, TOpEHME), NpUMEHeHue. BoJoponHbie CBA3UM MEXIY
MOJIEKyJaMH CIUPTOB. JlelicTBME METaHOJIa U 3TAaHOJAa Ha OPraHU3M YeJIOBeKa.
MHoroaToMHbI€ CIIMPTHL. DTUIEHTJIMKOJIb U TJIULEPUH: CTPOCHUE, (pU3HUecKue U
XMMHUYECKHE CBOICTBa  (B3aMMOJIEHiCTBME €O  IIEJOYHBIMH  MeTaJUIaMH,
KayeCTBEHHasl peaklMsl Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBUE Ha OpraHu3M
yesoBeKa. [[puMeHenune raumepruHa U dTUIIEHTITUKOIIS

3.2

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

3.3

Anpaeruapl U KeToHbl. DopManbIeru, alleTaabAerua: CTpoeHue, GU3nuecKue u
XMMHUYECKHE CBOMCTBA (peakIMM OKHUCIECHUS U BOCCTAHOBIICHMS, KaUeCTBEHHbBIE
peakuun), noxy4eHrue U NpuMeHEeHue

3.4

OnHOOCHOBHBIE TpefeTbHbIE KapOOHOBbIE KHCIOThI. MypaBbUHas M yKCyCHas
KHUCJIOTBI: CTPOCHUE, GU3NYECKUE U XUMUYECKHE CBOICTBA (CBOICTBA, 001IMe AJIs
Kjlacca KHUCIIOT, peakuus dSTepuuKanuu), TIMOIy4eHHe U MpPUMEHEHHE.
CreapuHOBas M OJEMHOBAs KUCIIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEe AeHCTBHE

3.5

CrnoxHble 3pHUpHl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAPOIU3 CIOKHBIX
a¢upos. Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonoruueckast poJb
KUPOB

3.6

VYraeBoasl: cocTaB, KJIacCU(PHUKAIMS YrieBOJIOB (MOHO-, TU- M MOJHCAXapUabl).
['moko3a - mpocTeduii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbL,
du3nueckre 1 XMMUYECKHE CBOMCTBA (B3auMoaeicTBHe ¢ Tuapokcuiom meau (11),
OKHCJIEHHE aMMHUa4YHbIM pacTBOpoM okcuaa cepedbpa (I), BoccraHoBieHue,
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 LeJuloao3bl. dusnueckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (FMIpoJin3, KayeCTBEHHAas PEaKIMsl ¢ HO0M)

4 A3oTconepikale OpraHn4eckue CoeAMHEHUS

4.1 AMUHOKHUCIOTH Kak aM(OTepHble OpraHHMYecKkue coequHeHus. Pusznyeckue u
XUMHYECKHE CBOMCTBAa aMHMHOKUCIOT (Ha IpUMepe INMIMHA). buomornueckoe
3HaYeHNe aMUHOKUCIOT. [lenTu sl

4.2 benku kak mnpupoAHbIE BBICOKOMOJEKYIsipHbIe coequHeHus. [lepBuunas,
BTOPUYHAS U TPETHYHAS CTPYKTypa OENKOB. XMUMHUYECKHE CBOHCTBA OEJIKOB:
TUAPOIIN3, AeHATYpallns, KaYeCTBEHHbIE pEeaKIIUU Ha OeTKu

5 BricokOMOIIEKYIISIpHBIE COEAMHEHUS

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

5.2 OKCHepUMEHTAIbHBIE METOAbl HW3YYEHHS BEIIeCTB W UX IPEBPAIICHUIA:

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

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOI TPOT'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 CdopMHUpOBaHHOCTh YMEHUH MPOBOIAUTH pPEAKIMH, IOATBEPHKAAIOIINE
KAUeCTBEHHBI  COCTaB  pa3JIMYHBIX  HEOPraHMYECKHX  BEIIECTB,
pacno3HaBaThb ONBITHBIM ITyTEM HOHbI, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB

1.9 ChopMHUpPOBAaHHOCT, YMEHUW paCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS 3IEKTPOHHOTO
OanaHca 3TUX peakuui

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

1.11 ChopMupoBaHHOCT ~ yMEHMH  OOBSCHATH  XapakTep  CMELICHHUs
XUMHYECKOTO DPAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBHSA
(mpuntun Jle laTtense)

2 OO011ast 1 HeOpraHUYeCcKasi XUMHS

2.1 CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIc [leproandeckoro 3akoHa
AWM. MeHneneeBa W JEMOHCTPUPOBATH €ro CHCTEMATHU3UPYIOLIYIO,
OO0BSCHUTENBHYIO ¥ IPOTHOCTHYECKYIO ()yHKITUU

2.2 ChopMupoBaHHOCTh YMEHHI XapaKTEpU30BaTh 3JCKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB 1 - 4 mepuonos [lepuoanyueckoil cucTemsl
xumuyeckux anemeHToB .M. Menneneea, ucmonb3ys nousrus "s-, p-, d-
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QJIGKTPOHHBIE  opOuTanmu", '"IHeprerudeckue ypoBHU', OOBICHATH
3aKOHOMEPHOCTM H3MEHEHHUs CBOMCTB XHMMHUYECKHX D3JIEMEHTOB M UX
COCIMHEHMM 1O nepuogaM u rpymnmnam llepuoamyeckoi CUCTEMBI
xumMuueckux ayemenToB .M. MengeneeBa

2.3

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB PAa3IMYHBIX KIIACCOB,
NOJATBEPXK/IaTh  CYIIECTBOBAHME  TI'CHETHYECKOH  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  COOIMIOAATH  MpaBWila  SKOJIOTMYECKH
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, ITOHMMAasg cMbica mnokasarens [IJIK, moscHATe Ha npumepax
CrocoObl YMEHBLIEHHUS U MPEJOTBPALLCHHUS UX BPEAHOIO BO3AEUCTBUS HA
OpraHM3M 4€JI0BEKa

3.5

ChopMupoBaHHOCTh YMEHHI MPOBOJIUTH BHIYHUCICHHUS C MCIIOJIb30BAaHHEM
HOHATHUS "MaccoBasi J10J1s BEIecTBa B pacTBope', 00bEMHBIX OTHOILEHHH
ra3oB IIPH XMMHUYECKUX PEAKIUAX, MacChl BELIECTBA WM 00bEMa Ia30B IO
U3BECTHOMY KOJMYECTBY BEIECTBAa, Macce MIM 00beMy OJHOTO U3
YYacTBYIOUIMX B pEaKlUU BELIECTB, TEIUIOBOTO 3(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHHUS
SHEPrUu

MMPOBEPAEMBIE DJIEMEHTbBI COAEPXKAHUSA (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 paBHoBecud. [Ipunmun Jle [larense

1.10

OnekTponuTHdeckas aucconmanus. CuibHble M cladbie 3ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAS, MEIOYHAsI. 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 HEMETAIJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KHCIopo/a, Cepbl,

dbocdopa u yriaeposa)

2.2

XUMHYECKHUE CBOWCTBA BaXXHEWUIIUX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHHH  (OKCHUIOB,
KHCITIOPOJICOJICPIKANUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHeHne
BaXHEHIIINX HEMETAJNIOB ¥ UX COCTUHEHHMA

2.3

Meramnbl. [lonoxenue wmertamioB B llepuoamyeckoid cucTeMe XUMHUUYECKUX
anemenToB JI.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMOB MeTaiuioB. O0mue ¢pusznyeckue cBorcTBa MeTauioB. CIIaBbl METAIIIOB.
DIIEKTPOXUMUYECKUH PsiJl HAPSKEHU METAIIIOB

2.4

XYMHUYECKUE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPHIA, KalHii, KalbIIHii, MATHUH,
ATIOMUHHUH, IIUHK, XpOM, JKeNe30, Me/b) U UX coequHeHuil. OOmme crnocoOb!
MOJTy4eHUs1 MeTauioB. [[puMeHneHnre MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas cBI3b HCOPraHNMYCCKUX BCHICCTB, MPUHAJICIKAIINUX K PA3JINIHBIM
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

[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIILICHHOTO MOIyYeHHUs
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




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 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

— T'abpuensn O.C., OctpoymoB N.I"., CnagkoB C.A. Xumus. 10 knacc: YueOHuk. ba3oBsrii
ypoBeHb. - M.: AO «M3natenberBo «IIpocBemenuey, 2025, 2026

—Tl'abpuensu O.C., Octpoymos N.I'., Cnanko C.A. Xumus. 10 kimacc: PaGoyas Terpab.
bazoBsiii ypoBeHs. - M.: AO «M3narensctBo «IIpocBemenue» 2026

— TI'abpuensn O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus. 11 knacc: YueOnuk. ba3zoBsrii
ypoBeHb. - M.: AO «3natenbcrBo «IIpocBemenuey, 2025, 2026;

— I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus. 11 kmacc: Pabouast TeTpass.
bazoBsiii ypoBeHs. - M.: AO «M3narensctBo «lIpocBemenuey» 2026
METOANYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

— OepepanbHas paboyasi IporpaMMa CpeaHero oOIero o0pa3oBaHus mpeaMera «XUMHUD»
(6a3oBsIit ypoBenb) s 10-11 kmaccoB 0Opa3oBaTebHbBIX opranusamnuii.— M, 2025;

— TI'abpuensu O.C., CnaakoB C.A. Xumus. bazoswiii ypoBenb. 10 kmacc. IIpumepnbie
paboune nporpammsl - M.: AO «3natensctBo «IIpocBemenue» 2023;

— l'abpuensan O.C., JIsicoBa I'.I'. Xumus. 10 knacc. IIpoBepouHble 1 KOHTPOJIbHBIE PAOOTHI
bazoBeiit ypoBenb». - M.: AO «U3natensctBo «IIpocBemenue» 2025, 2026

— TI'abpuensu O.C., CnaakoB C.A. Xumus. bazoswiii ypoBenb. 11 kmacc. [Ipumepnsie
paboune nporpammbl - M.: AO «M3narensctBo «IIpocBenienue» 2023;

— l'abpuensan O.C., JIsicoBa I'.I'. Xumus. 11 knacc. [IpoBepouHble 1 KOHTPOJIbHBIE PAOOTHI
bazoBerit ypoBenb. 11 kmacey. - M.: AO «M3parensctBo «lIpocBemenue» 2025, 2026



