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MNOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMBbl, M OCHOBHBIX MOJNOXeHUH «CTparerun pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy 0OyYEHUs, BOCIIUTAHUS M PA3BUTHSA O0YYArOIIUXCS CPEACTBAMU y4eOHOTO IpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTEME XMMHMUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopa3zoBaHue 0O0yJaroLIMXCs Ha YPOBHE CPEIAHETr0
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepPHATIBHOM KU3HU OOIIECTBA, a TAKXKe ¢ yU€TOM 00LIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KU3HU KaKJoro ujeHa obmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OOIMMMHU MENIMH W TPUHIUAIIAMH CpEeIHEro obmero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTNO BKJIKYEHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMUsA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMW Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOECHHUU BEILIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMs TEOPETUUYECKUH MaTepual Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKMX U METOJOJIOTHYECKUX IO3UIUH,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNH, a TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IMPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ NI MOMOJHEHUs] 3HaHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIi TTOHMMaHUsl QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, DPAa3BUTHS U COLMAIM3AIMU  OOydYaIOLIUXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
00paboTkn HH(POpPMALIUK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TpPU  ONpPEICICHHH COACPIKATEIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e ¢dopMUpOBAHHE CHCTEMbl XHMHUYECKUX 3HAHMHA Kak BaKHEWIIEHl cocTaBistoleit
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIEC MOHSTHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (¢dopMUpOBaHHE U PAa3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, MMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUECKOUN H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHUW H CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapaKTepUCTUKA ILIeTeil U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpamMme 1Mo XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMCHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEabHON KHU3HU JJIS PCIICHHUS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MpUOOpETAIOT TaKKE IENIN 1 3a/1a4H, KaK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caM0ooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3TUYHBIX BHJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATETLHOCTH, KOTOpash 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJIOaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHNUS SHEPreTUYECKUX PECYpCOB M COXPAaHEHUs IPHUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yueOnom muaHe cpemHero oOmero oOpa3oBaHus YYEOHBIH mpenMer «XHUMHUI»,
U3y4aeMblii Ha 6a30BOM YPOBHE, SIBISAETCS 00s13aTEIbHBIM Y4€OHBIM IPEAMETOM.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKOi XMMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccuukanuum  OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTuyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjIeHue, 0OyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XMMHMUYECKHE CBOICTBa (peakuUuMM 3aMeleHUs U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUN pAJl. DTUIEH U NPONWIEH — MPOCTEHUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BakHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTaeBOAOpOAOB. [IpupoHbIii ra3 U MOmyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUecKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeDTH, UX PUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu IiacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yromapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:

MOJYYEHHE ITUIEHA U U3YYEHHE €T0 CBOWCTB.

Pacuérupie 3amaun.

Berunciennss 1o ypaBHEHHMIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM TPOAYKTAa PEAKIMHA IO H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY
OJIHOTO U3 UCXOJHBIX BEIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamme opranudeckue coelMHEHUs



[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTPOEHHE MOJIEKYJbl, (U3NYECKHE U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YTIeBOAOB (MOHO-, 1U- U Moaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne amMMHauyHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KaUeCTBEHHAs PeaKkus C HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaom menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMajia C HOJOM), NpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYecTBa
HCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm{@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckne u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.

benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



OKcliepUMEHTAlIbHbIE METOJbl M3YYEHHUsS BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB IpPH HarpeBaHUU, IBETHBIC
peakiuu OEIKOB.

BbicokomoIeKy I pHBIE COCIUHEHHA

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJMMEpPU3ALUs U IIOJTUKOHICHCALUs.

OKCIEpUMEHTAJIBHBIE METOJBI N3Y4YECHHs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOIMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOANIHOCTh, HAOIIOJCHHE, HW3MEpEHUE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, FJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHOJIOTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAaHUs, MOIOILIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKaA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- amemeHTh. OCOOCHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XUMUYECKHX 3yeMeHToB [[. WM.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa H Ilepuoguyeckoil CUCTEMBl XHUMHUYECKHUX
sanemenToB JI. MI. MenzeneeBa ¢ COBpEMEHHOIN Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIIaM U TiepuoAaM. 3HaYEHUE NMEPUOINYECKOTO 3aKOHA B PA3BUTUN HAYKH.

Ctpoenue BemiecTBa. XWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMNOJISIpHAsl W TIOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHHs KOBaJCHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M TOHOPHO-aKLENTOPHBIN). BogopoaHast cBs3b. BaleHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTENeHb OKHUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHM4ecknx coenauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BEIECTB. ['eHeTnueckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPHHAICKAIUX K pPa3IudHbIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIM4YHBIX (hakTopoB. OOpaTHUMbIE pEaKIIHH.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPHUCTAJUIMUECKUX pPemETOK, HaOJMI0ACHHEe | ONUCAaHUE JIEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannel. Ilonoxxkenume HemetaiwuioB B Ilepuoanueckoil CUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAINIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METaJIOB.

XVMUYECKUE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyY€HHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIIEHHUE SKCIEePUMEHTATBHBIX
3aja4, HaONIOJleHWEe W  ONUCAaHUWE JEMOHCTPAIMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.



Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yUYACTBYIOIIMX B PEAKIIMH BEIIECTB, PpacdyéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Posb xuMuu B o0ecnie4eHrnr 9KOJOTHYECKON, SHEPreTHUECKOM 1 MUIIEBOM 0€301MacHOCTH,
pa3BUTUM MenuuuHbL. lloHATHE O Hay4yHBIX METOJax II03HAHUS BEIIECTB M XUMHUYECKHX
peaKuui.

[IpencraBinenuss 00 OOWMX HAyyHBIX NPUHLHUIAX [POMBIIUICHHOTO MOJYYEHHUs
BAKHEUILINX BELIECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPAcKH, CTEKJI0, KEpaMHKa, MaTepuajbl sl 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XUMHSL U 3]10pOBbE YEJIOBEKA: MPaBWIIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSA3EH MPH U3YYCHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 xmacce ocymiecTBIseTCsA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToOM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HU30TOII,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (U3NUECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOCTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTU4ecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o01iero o0pa3oBaHus SBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIMMHCS POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPaAULMK 0a30BOM HAYKHU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYIbTYphl M CIOCOOHOCTH CTaBUTh LENU U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUUYECKOW JESATENbHOCTH OOYy4alolmMXCsl M0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUM U INPAKTHUECKOrO IPUMEHEHHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IIOJIYyYEHHH M TMOCIEAYIOIIEM aHalu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
OPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M 0Oe30macHoro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWJI HWHAMBHIYAIBHOTO W KOJUIGKTHBHOTO 0O€3011aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/1a4 COIHAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHUECKOMY M3Y4YEHHIO0 MpodeccHil pa3inuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHMA TJI00aJBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATUS JNEHCTBUH, MPUHOCSIIUX BpPEA OKpYKarolleld NpUpOIHOU cpere,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeTbHOCTH  JKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCS MMM B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEIOBEKA, B IIO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PELIEHUH INI00AIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHUMaHUs CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HaY4YHbIX (PaKTOB U UMEIOIIMXCS JaHHbBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS ydeOHOro mpenMera «XUMHUS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHUEe, H3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JCUCTBHUS (mo3HaBaTEIbHBIC, KOMMYHHUKATHBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE Y4eOHBIC ICHCTBUS B TO3HABATENBHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a30BbI€e JJOTHYECKHE TCHCTBHA:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIMOJIb30BaTh MPU OCBOCHMM 3HAHMW NPUEMBI JOTMUYECKOIO MBIIIIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KIacCU(UKALMK BEILIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUi;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBEICHHS YYCHUUYECKHUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBINH OTYET O MPOJAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4eCcKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TEeMbl B XOJ€ AMAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIOJIHEHUH XUMHYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MTO3UIIUH B X0/1€ 00CYKJIeHUSI U OOMEHa MHEHHUSAMU.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIropuT™M JAEUCTBUN NPU BHINOJHEHHHM Y4€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJABTYpPhl JMYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIMMOW st
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYIa, BaIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPy, paguKald, H30MEpHUs, U30MEpPHI, TOMOJIOTHUYECKUN psAl, TOMOIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATETHPHOCTH YEITOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMCHI/II\/’I HCIIOJIb30BAaTh XUMUUYCCKYIO CHMBOJIUKY JJIsI COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), NIaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHkinatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIGMHOBAsl KHUCIIOTa, CTE€APUHOBAsl KHUCIOTa, TJII0K03a, GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHAasi KHCIIOTa), WUIFOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEpepabOTKH M MPAKTUYECKOe NPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB MITH MPOYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), UCIOIB30BATh CHCTEMHBIC
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAKXKEe MpaBUiia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHUX BEIIECTB, JCHATypalus OEJIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH YpPAaBHEHHH COOTBETCTBYIOUIMX pPEAKIHMH |
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TpPaBMJIa SKOJIOTMYECKH IeeCO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX OPTaHMYECKUX BELIeCTB, MOHMMAss cMmbica mokazatens [1JIK, mosicHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEs)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNW: O XHWMHYECKOW COCTaBIISIONICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBJICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHASI W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelieHrsT TPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIA ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBII O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKA AUCCOLUMALMSA, OKUCIUTEIb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUYECKOH  peakIWH, XHMHYECKOE€ paBHOBECHE), TCOPMHM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIEHUS DHEPTUU MPU XUMUUYECKHUX
peakIusax), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH SI3BIK XUMHHU, MHUPOBO33PEHUECKHE 3HAHMUSI,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTonornueckrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH M OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABINBATh
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIOIIME TMOHSTHS MPU OMMCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
dbopMys BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HEral€Has W3BECTh, MUTHhEBasi COJA, MUPUT U
ApyrHue);

c(hOopMUPOBAHHOCTh YMEHHI OTIPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUIM KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJICKYJspHAas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIMBATh MPUHAJJICKHOCTh HEOPTAHMUECKUX BEIICCTB
0 WX COCTaBY K OINpeAeNEHHOMY KIIACCy/TPYIIe COeNUHEHUHN (TIPOCThIC BEIIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COITH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3IUYHbIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeUIeCTB, TeIIoBOMYy 3(hdexTy peakuuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpaIIEHHBIC YPaBHEHHUS PEaKIUK MOHHOTO OOMEHA, YYUTHIBAs YCIIOBUS, MPH KOTOPBIX ITH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPIAHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHMUYECKOTO DPABHOBECHUS B 3aBUCUMOCTU OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxiusax, Macchbl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBAa, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MPaBHIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3alucH YpPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAast cMbICT nokaszarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHUM;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://m.edsoo.ru/
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2 hitps://m.eds00.ru/
29 Henpenenbable yrieBoaOpoIbl: alKEHBI, 6 1 https://m.edsoo.ru/
' aJIKaJUEeHBbI, ATKUHbI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 hittps://m.edsgo.ru/
24 [IpupoIHbIE HICTOYHUKH YIIIEBOJOPOJAOB U 3 1 https://m.edsoo.ru/
' ux nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
31 Crinprer. Dexon 3 https://m.edsoo.ru/
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1 https://m.edsoo0.ru/

CrnoxHble 3¢upbl
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3.3 VTaeBoas! 3 https://m.edsoo.ru/
Wroro no pazueny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 3 ‘ https://m.edsoo.ru/
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ https://m.edsoo.ru/
Hroro no pazneny 2
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne /it P Kontpoabnbie IIpakruueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH https://m.edsoo.ru/
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crpoenue Bemectsa. MHoroo6pasue 4 https://m.edsoo.ru/
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://m.edsoo.ru/
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
21 MeTamTs! 6 1 https://m.edsoo.ru/
29 HeMeTamb! 9 1 1 https://m.edso0.ru/
53 CBs13p HEOPTaHNYECKUX U OPTraHUUYECKUX 9 https://m.edsoo.ru/
' BELIECTB
Uroro no pazgeny 17 https://m.edsoo.ru/
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4 https://m.edsoo.ru/
Hroro no pazgeny 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
IIpeamer opranndeckoil XUMHH, €€
1 P P 1 1 Henmenst https://m.eds00.ru/9184b457
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoCHHS OPraHUIECKUX 2 Hexens
2 coequHenuiit A. M. bytieposa, eé 1 https://m.edsoo.ru/4c74baa7
OCHOBHBIC TTOJI0XKCHUS
[IpencraBienue o KIaccuPUKAITUN 3 Henmens
OpPraHUYECKUX BEIIECTB.
3 Homenknarypa (cucrematuueckas) u 1 https://m.edsoo.ru/d32178fb
TPUBHAJIbHBIEC HA3BaHUS
OpraHUYECKUX BEUIECTB
AKaHBI: COCTaB U CTPOCHHE, 4 nenens
4 . P 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKUM PsiJT
Mertan 1 3TaH — IPOCTEUIIIHIE 5 Hemens
5 P 1 https://m.edsoo.ru/6edcc394
MIPEACTaBUTEH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHUE, 6 Henens
6 . p 1 https://m.edsoo.ru/6b14aflc
CBOMCTBA
DTHJICH ¥ IPOTHIICH — MPOCTCHIIHE 7 venens
7 P P 1 https://m.edso0.ru/324d177¢
MIPEACTABUTEH AIKEHOB
[IpakTnueckas padora Ne 1. 8 Henens
8 «[TonmyueHnue 3THIIEHA U U3YYEHUE €TO 1 1

CBOWCTB»



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

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomyyenue
CUHTETHYECKOTO KayuyyKa 1 pEe3UHbI

9 Henensa

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

10

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUI P,
AlneTuieH — MpocTennii
MPEACTaBUTEh AIKUHOB

10 Henens

https://m.edsoo.ru/f25dffed

11

12

Brrunciienus 1o ypaBHEHHIO
XMMHYECKON peakiuu

ApeHbl: 6€H3011 U TOIYOJI.
TokcuuyHOCTH apeHOB

11 Henens

12 nenens

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

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

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIISKAIINX K Pa3IMYHbIM
KJlaccam

13 menens

https://m.edsoo.ru/ba48c664

14

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKH

14 senens

https://m.edso00.ru/397c¢2d83

15

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: IPUPOIAHBIN Ta3 U
MOMYTHBIE HEPTAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu

15 menens

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

16

17

KonTponpHas pabota mo pazaeny
«YTII€BOIOPOABD)

Hpel[CJ'IBHBIe OIHOATOMHBIC CIIUPTHI:

METAHOJ U OTAaHOJI. BO)IOpOI[HaH CBA3b

16 nenens

17 nenens

https://m.edsoo.ru/c21487e3

18

MHOroaromMHble CIIUPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH

18 menens

https://m.edso00.ru/8f6435c8



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

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

19 nenens

https://m.edsoo.ru/5126bc5e

20

21

22

Anbnerunsl: GopMabaeTU U
aleTanpaerul. AeToH
OnHOOCHOBHBIE IIPEJEIIbHBIE
KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padborta No 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

20 ueneins

21 Henensa

22 Henens

https://m.edsoo.ru/e34544ec

https://m.edsoo.ru/b4e183c2

23

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPEJICTABUTEIIH BBICIIHX
KapOOHOBBIX KUCIIOT

23 uenens

https://m.edsoo.ru/fe622475

24

25

26

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3(hHUpOB

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC,
Ouoyiorunueckas POJIb KUPOB

24 uenens

25 "Henens

26 genens

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

https://m.edsoo0.ru/399f1ca8

27

VYTrieBobl: cocTaB, KitacCupUKaITHsI.
Baxneiimne npeacraBuTenu:
TIII0K03a, PpyKTO3a, caxapos3a

27 wenens

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

28

29

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI
KonTponpHas pabota no pazaeny
«Kucnopoaconepxaiue

28 Henens

29 uenens

https://m.edsoo.ru/d3aelc63



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

OpPraHUYECKUE COCTUHEHUS/
Bcepoccutiickas npoBepouHas pabota

30

OOm1ast xapaKTepUCTHKA
a30TCOJICPIKAIINX OPTaHUIECKIX
coeaunenuii / Beepoccuiickas
npoBepouHas paboTa

30 menens

31

32

33

AMUHBI: METHJIAMUH U aHUJIUH

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHUYECKUE COCIUHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilentumapl.
benku kak npupoaHsbie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ

31 Henensa

32 Henensd

33 nHenensd

https://m.edso00.ru/649533ea

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

https://m.edsoo.ru/cec68ba7

34

OcHOBHBIE METOJABI CHUHTC3a
BBICOKOMOJICKYJIAPHBIX COG}IHHGHI/Iﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

34 genens

https://m.eds00.ru/46729785

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



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

11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUHN DJIEMEHT. ATOM.
DnekTpoHHas KOHGUTYypalus aTOMOB

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucreMa XMMHUYECKUX
sneMeHToB [l. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEZMHEHUH 110 TPYNIaM U MEePHOIaM.
3HadyeHue NepHUoANMYECKOro 3aKOHa U
CHCTEeMBl XMMHUYeCKHX 31emMenToB J1.1.
MenieneeBa B pa3BUTHU HAyKU

CrpoeHnue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBSA3H.
Bonoponnas ca3b

BaneHTHOCTS.
OneKTpOOTpULATENBHOCTh. CTENEHb
OKHCIJIeHH. BemecTBa MONEKyIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

KoanuecTBo 4acoB

KonTpoabubie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

1 Hepens

2 Hemens

3 Henens

4 yenens

5 Henmens

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

https://m.edso0.ru/9a519a98

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

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

ITousTue o JUCIICPCHBIX CUCTEMAX.
Hctunnsie n KOJUIOUAHBIC PACTBOPBLI.

6 Henes

https://m.edsoo.ru/f615e37b



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b

MaccoBasi 107151 BEIIECTBa B pPacTBOpPE

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanuss XaMUYECKHX peaKInii
B HEOPraHUYECKON U OpraHuYeCKOn
XUMHUU. 3aKOH COXPaHEHUSI MaCChI
BEIIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

7 HEenmensa

8 Henens

https://m.edsoo.ru/bbflfcl2

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

10

Ckopoctb peakiuu. OOpaTumblie
peakuu. XuMU4YECKOE pAaBHOBECUE

[TpakTuueckas paborta Ne 1. «Bnusiaue

pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKLum»

9 Henensa

10 senens

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

11

12

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPraHMYECKUX BEIIECTB

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC

peakuuu. [TonsTre 00 anexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH

11 Henens

12 Henens

https://m.edso00.ru/3234384a

https://m.edsoo.ru/d19df513

13

14

KoHnTtponbHast pabota mo pazaery
«Teoperndeckre OCHOBBI XUMUW)

MeTaJ'IJ'ILI, HX ITOJIOXKCHHE B
HepHOI[quCKOﬁ CUCTEMEC XUMHUYCCKUX

13 menens

14 nenens

https://m.edsoo0.ru/3a6bf2a9



https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/3a6bf2a9

snemenToB /I. 1. MenpeneeBa u
0COOCHHOCTH CTPOCHHSI aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJUIOB

15

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKUN Psiji HAIlPSHKEHUN
METAJIJIOB

15 nenens

https://m.edsoo.ru/9cb465ac

16

17

18

XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPHUH, KaIuil, KaJabIlUui,
MarHui, aJIlOMUHUN) U UX COSAMHEHUN
XUMHYECKUEe CBOMCTBA Xpoma, MEJU 1
UX COEOUHEHUN

XuMuyecKue CBOMCTBA LIMHKA, Kejie3a
U UX COCIUHEHUN

16 senens

17 nenens

18 nenens

https://m.edsoo.ru/4e8bc6fd

https://m.eds00.ru/2393964e

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

19

[IpakTuueckas pabora Ne 2. "Pemienue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamnb»"

19 menens

20

21

22

Hemerannsl, ux nonoxeHue B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBONCTBA HEMETAILIIOB.
AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCJIOpOJIa, cepbl, hocdopa u
yriieposia)

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephbl U UX COECIMHEHUM

20 "wenens

21 genens

22 Henens

https://m.edsoo.ru/d14bd5a6

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

https://m.edsoo.ru/e6735ca4

23

XuMHu4ecKue CBOMCTBa a3oTa, hochopa

23 weneins

https://m.edsoo.ru/e359a2eb



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb

U UX COCNUHEHUN

24

25

XUMHYECKUE CBOMCTBA yIiiepoJa,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHne BaKHEUIIINX HEMETAIIOB
U UX COSTUHEHUN

24 "enensa

25 "Henensa

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUIH
o TemMe «Hemeramiel». Beraucienus
110 YPaBHEHUSIM XUMUYECKUX PEaKIUil
Y TEPMOXUMHUUYECKUE PACUEThI

26 Henens

https://m.edso0.ru/539f71b8

27

[IpakTuyeckas pabora Ne 3. «Permenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtast"»

27 uenens

28

29

KoHTposbHas pabota 1mo Temam
«Mertamae» u «HemeTamisiy»

HeopraHquCKHe " OPraHUYCCKHUC

KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHU

28 Henens

29 »enens

https://m.edsoo.ru/d9ddcc76

30

AMdoTepHbIe HEOPraHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckasi CBSI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB

30 nenens

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

31

Ponb xumun B obecieueHun
9KOJIOTMYECKOH, SHEPreTUYECKON U
MUILEBOM O€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

31 genens

https://m.edso00.ru/9173971d

32

[Ipencranenust 00 0OMKUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO
HOHy‘—IeHI/ISI Ba)KHefIIHPIX BCIIIECTB

32 genens

https://m.edsoo.ru/bcal6d6f



https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9
https://m.edsoo.ru/9173971d
https://m.edsoo.ru/bca16d6f

Yenosek B MUpE BEUIECTB U

33 mHemens

33 1 https://m.edsoo.ru/7ccc2b22
MaTc¢pHralioB
34 XuMHs U 3710pOBbE YEIOBEKA 1 34 menens https:/m.eds00.ru/e992867a
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, H30MEpHI,
FOMOJIOTUYECKUN PsAMl, TOMOJIOTH, YIJIEBOJOPOMAbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U OE€30MacCHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUIE  COCTaBIICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJACIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB IS WJUIIOCTPpALMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIMBaTh  MPUHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opraHudeckux seuiectB A.M. bytnepoBa 11 00bsCHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, IPOIMWIEH, alleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIri03a,

TJIALKH)

2.2

CdopMHpOBaHHOCTh YMEHHMM XapaKTepU30BaTh COCTaB, CTPOECHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, ITAHOJ, ATUJICHTJIMKOIb, TIHUIEPUH, (HEHOJ, aleTaIbIeTH],
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeUII0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  MPEACTABUTEISIMU  PA3JIMUHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUS U KU3HL. PacyéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I TPUHATHS pENIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpAICHIS] OPTraHUYECKUX BEIIECTB MPH HArPEBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEaKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHCHHH COOTBETCTBYIOLIUX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTA PEaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKU aHAIM3UPOBATh
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMHUpOBaHHOCT, yMEHHUH COOIO/IaTh TMpaBUiia HKOJOTUUYECKU
1enecoo0pa3Horo MoBeNEHUss B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpebl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HAa JKHMBBIE OPTraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o01mero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTEIEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIIMTUYECKAs  JUCCOLMALUSA, OKHUCIMTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

ChopMupoBaHHOCTh yYMEHUW BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

1.5

Brnanenue OCHOBHBIMHM METOAAMU HAy4YHOrO MO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmIOAeHWe, W3MEpEeHHue, JKCIIEPUMEHT,
MOJIEJINPOBAHNUE)

ChopMupoBaHHOCTE yYMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHUYECKOH  CBsS3M  (KOBAJIGHTHAs, HWOHHas,
MeTaJT4ecKasi, BOAOPOHAs) B COCAUHEHUSIX, TUIl KPUCTAITHUECKON
PEHIETKA KOHKPETHOI'O BEIeCTBA (aTOMHAasi, MOJIEKYJspHAsi, MOHHAs,

MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCTMHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCU(UUIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TemIOBOoMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJnu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

PacTBOpaAxX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKass XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepronnueckoi
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, O-2JCKTPOHHBIC OPOUTAINY, <«IHEPTETUUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX SJIEMEHTOB M WX COEAUWHEHHMH MO MEepUuojaM W rpynmnam

[Iepnonnueckoii cucteMsl XuMudecKnx 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYECKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHHH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaxunﬁ

2.4

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  MPUHAAIEKHOCTh

HEOPraHMYECKHUX BELIECTB MO MX COCTaBy K OMpENENIEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCTHIE BELECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUIN HCTIOIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIraHNYECKUX BELIECTB PAa3IMYHBIX KJIACCOB,
NOATBEP)KAATh  CYIIECTBOBAHME  T'E€HETUYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
HKCHEPUMEHT (pa3oKeHUEe IMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklu, peakiud HOHHOTO OOMeHa,
KaueCTBEHHbIE PeaKkuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS, peIlIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Metambl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHEpUMEHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCY/I0M W J1abopaTOpHBIM OOOpYJAOBaHHEM, a TaKKe
npaBujia oOparieHusi ¢ BEMECTBAMU B COOTBETCTBHH C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImMUX HAyYHBIX TPUHIUIAX W  OKOJOTHMUYECKHX MpoldiiemMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, pPOJIM XUMUU B [IO3HAHUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHOH TPAMOTHOCTH, HEOOXOAMMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHKAIWH, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
11eJ1ec000pa3HOro MOBEeEeHUSI B OBITY M TPYIOBOM JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOUICH NPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTh  BO3JEHUCTBUS HAa JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM IMOHSTHUSI «MaccoBasl JI0JI BEIIECTBA B PacTBOPE,
O0OBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TEIIOBOro d(QeKxTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnyeckod XHUMHHU: €€ BO3HUKHOBEHUE, PAa3BUTHE WU 3HAYCHHE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHUsS] OpPraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XuUMHUYEcKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJUHAPHBIE U KpaTHbIE
csi3u. [IpencrasieHne o KiaccuGUKAIMM OPraHUIeCKIX BEIICCTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHYECKHM pAl. MeTaH u 3TaH — mpocTenime
MPE/ICTaBUTENN AaJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOWMCTBA (peakuuu

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

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MNPpEACTAaBUTCIIN AJIKCHOB!: (bI/I3I/I‘IeCKI/Ie U XUMHYECKHE CBOMCTBaA
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA U

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

2.3

Ankaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeine
XUMHYECKHEe CBOMCTBA (peakuus nmoaumepusanuu). [lonydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN pssl. AICTHICH —
MPOCTEHIINI TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHUYECKHUE CBOMCTBA (peaKIu TUAPUPOBAHUS, TaJJOTEHUPOBAHUS, THAPATAIINH,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3Myeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WU HUTPOBAHUsA), MOJIYyYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAY YIIIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3IMuYHBIM Ki1accaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHRIE HEPTIHBIE




3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoObl nepepaboTKku HEPTH: MEepEroHKa,
KPEKUHT (TePMHUECKUH, KaTanuTU4eckuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIE CHUPTHL. METaHOJ B ATaHOJI: CTpOeHUEe, PU3HMUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJJaMl COUPTOB. JlelicTBME METaHOJia W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJIb U TJIMIIEPUH: CTPOCHHE, (DU3UUYECKUE H
XUMUYECKUE CBOWCTBA  (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakiusi Ha MHOTO0ATOMHBIE CNHPTHI). JleiicTBHE HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@DeHOT:  CTPOCHHWE MOJICKYJbl, (U3UYECKHE H XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHeHne

OHOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHE U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi MU OJEMHOBAsl KUCIOTHl KaK MPEICTABUTEIM BBICIIMX KapOOHOBBIX

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

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KUPOB

VYrneBoabl: cocTaB, Kilaccu(UKaIMs YriaeBoAOB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHe,
OpO’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeuIosio3bl. Pusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaina (TUAPOiIN3, KAUeCTBEHHAs! PEaKs C HOJO0M)

A3oTcoaepikalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuveckue coeauHeHus. Pu3nuecKkue u

XMMHUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonorumueckoe




4.2

3Ha4CHUE aMMHOKUCIIOT. [lenTuel
benkn Kkak DpUpPONHBIE BBICOKOMOJEKYJApHBIE coenuHeHusa. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHYECKHE CBOMCTBAa OEIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMEp,
[IOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MOJIMMEPU3ALUU, CPEAHASA MOJIEKYJIApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCOUHCHUM —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB W HUX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckrie OCHOBbI XUMUHU

11

1.2

1.3

XUMHUYECKUH dJIeMeHT. ATOM. SInpo aToma, M30TOMBI. DJIEKTPOHHAS 00OJOUKA.
DHepreTUyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHus dJIEKTPOHOB M0 OpOUTANSIM B aTOMax JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraI_[I/IH aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema xuMuueckux aneMmeHTon J1.1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
XxuMu4eckux aieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXKHBIX BEIIECTB MO TPYINNaM U IMepHoJaM.

3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABI XUMHUYECKOW  CBSI3U
(koBaJieHTHAsT HEMOJISIpHAST W TOJSpHas, HWOHHAs, MeTauimdeckas). oHbI:
KaTHOHBI U aHUOHBI. MexXaHnu3Mbl 00pa30BaHUsl KOBAJICHTHOW XMMHUYECKOMN CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTtHoCcTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEUICCTB OT TUNA KpUCTAUIM4eCKOW pem€rku. IloHsTHE O AMCIEpCHBIX

cucremax. VcTuHHBIE B KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kinaccudukanms HeopraHm4eckux coeqnHeHnid. HoMeHkiiaTypa HeopraHm4ecKux
BEILIECTB
Xumuueckas peakuus. Knaccudpukanus XUMHUYECKUX peaxkuuii B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXpPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPIUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumbie peakiuu. XUMHYECKoe paBHOBecue. DakTOphl, BIHUSAIOIIME Ha

COCTOSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIIHS HEMETAJUIOB (Ha IPUMEPE KUCIOPOAA, CEPBI,
dbocdopa u yraeponaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHoB, Cepbl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M MX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICOICPKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢puszndyeckue cBoicTBa MetamioB. CIiIaBbl METAJJIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJIOB
XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, KaJabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKelie30, MeIb) U WX coeauHeHui. OOmme

CHOCOObI MOJTy4YeHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKAINNUX K PA3JIMYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

Pons xuMum B oOecCredeHWMH HSKOJOTHYECKOW, SHEPTeTHUYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] HaquBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMUYCCKUX peaKuHﬁ

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIICHHOTO MOJYYEHUS




BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUILHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPackKH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIIOJIb30BaHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOT0 UCIOJB30BaHUS MIPENapaToB OBITOBON XUMUU

B IIOBCEHEBHOU KU3HU

IHPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUS
K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHON
IMPOT'PAMMBI CPEJHEI'O OGIIEI'O OGPA3OBAHUA

Kon [IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTENbHON IPOrpaMMbl CPEAHETO 00IIero 00pa3oBaHus
TpeOOBaHUS

1 Bnanenue CHCTEMOM XMMHYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

11 OCHOBOIIOJIATAIOIINEe TOHATUA (XUMUYECKHM JJIEMEHT, aTOM, H30TOIIbI,
ANEKTPOHHAs 000JI0YKa aToMa, s-, P-, 0-3JIEKTPOHHBIE OPOUTAId aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSHHME aToOMa, MWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMHUYECKas
cBi3b (O- wm T-CBASh = gpaTHble CBA3M), TUOpUAM3ALUS ATOMHBIX
opOuTanelf, KpHCTalJIMUecKas pelleTka, MoOJIb, MOJISIpHas  Macca,
MOJIApHBIA 00bEM, MOJIIpHAs KOHIEHTpalus, pacTBOPbl (MCTUHHBIE,
JHUCIIEPCHBIE  CHUCTEMBI), KPHUCTAIJIOTMJPATBI, YIJIEPOAHBIM  CKeJerT,
(GyHKIIMOHANIbHAS TpyIIa, pagukal, U30MEphl, CTPYyKTypHas ¢dopmyIa,
nzomepusi (CTpyKTypHas, TreoMeTpuyeckas (IUc-, TpaHCU30MeEpUs),
TOMOJIOTUYECKUH  Psii, TOMOJIOTH, YIJIEBOAOPOIBL, KHUCIOpPOI- U
a3oTco/iepKalllie COEAMHEHUs, OWOJIOTMYECKH aKTHUBHBIE BELIECTBa
(yrneBoabl, >Kupbl, O€NKH), MOHOMEp, MOJHUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COCIMHEHHUS, KPEKUHI, PpUDOPMHHT, THUIIBI
XUMHUYECKUX PpEaKUMid (OKHCINUTENbHO-BOCCTAHOBUTENBHBIE, JK30- U
SHAOTEPMUYECKUE, PEAKIIMHM HOHHOTO OOMEHa, TOMO- U TeTepOTCHHBIE,
oOpaTUMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTUYECKAsT AMCCOLMAINS, CTENEeHb HUCCOLMALUU, OKUCIUTENb,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb  XUMHYECKOH  PEaKIUH,
XUMHUYECKOE PABHOBECHE)

1.2 TEOPHUH U 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOCHUSI OPraHMYECKUX BEIIECTB
AM. DbBymnepoBa, TeopHus  DJIEKTPOJIUTHYECKOW  JTUCCOLIMAIIWH,
[lepuoanueckuit 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUNA SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHMS, JIeKAlMe B OCHOBE MOHMMAHHUS MPUYMHHOCTH U CUCTEMHOCTH
XMMHYECKUX SIBIICHUH, COBPEMEHHBIC TIPEACTABICHUS O CTPOCHUHU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSIX

1.3 MPEICTABICHUS 0 MeXaHU3Max XUMHYECKHUX peakuuid,




TEPMOIUHAMHUYCCKUX U KMHCTUYCCKHUX 3aKOHOMCPHOCTAX HMX IIPOTCKAHMA,
0 XUMHUYCCKOM PABHOBCCHUHU, JUCHICPCHBIX CUCTEMAX

1.4

(aKTONIOTHUECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYyYECHHH U
0€30I1aCHOM  HCIIOJIb30BAaHMM  BAXKHEMINMX  HEOPraHUYeCKuX U
OpPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOHN IEATEILHOCTH YEIOBEKA

1.5

o0Iye Hay4Hble NPUHIUIBI XHMHYECKOTO MPOM3BOJCTBA (HAa IpUMEpe
NPOM3BOJACTBA CEPHOM KHUCIOTHl, aMMHaKa, METaHOJa, IepepaboTKH
HedTH)

ChopmupoBaHHOCTH YMEHUI BBISBIISTD:

2.1

XApPaKTCPHBIC IIPU3HAKU U B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IIPpUMCHATDb
COOTBCTCTBYIOIIMEC IIOHATHA TIIpU ONHMCAHWK CTPOCHHUA U CBOICTB
HCOPraHUYCCKUX U OPraHNYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBS3b XMMHUYCCKHX 3HAHUW C IMOHATHAMH H IPEACTABICHUSIMHU
JOPYTUX TPEAMETOB I 0oJiee OCO3HAHHOTO IMOHUMAaHHUS W OOBSICHCHUS
CYIIHOCTH MaTepPHaIbHOTO SIMHCTBA MUPA

C(bOpMI/IpOBaHHOCTB YMCHHS UCITIOJIB30BATh:

3.1

HAaVMEHOBAHMUS XMMHUYECKUX COCIMHEHHM MEXIyHapOJHOTO COHO3a
TeopeTqucxoﬁ 158 HpHKHaI[HOfI XUMHUHU U TpI/IBI/IaJ'II)HI)Ie Ha3BaHHUs BEHIICCTB,
OTHOCSLMXCA K M3YYEHHBIM KJIACCAM OPraHUYECKUX M HEOPTaHUUYECKUX
COeIMHEHNH

3.2

XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJIEHHUS (OpMYyJT HEOPraHUYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALICHHBIX U
CKEJIETHBIX) (POpPMYJT OpraHMUECKUX BEIIECTB

CpopMUpOBaHHOCTh YMEHHUS KIACCU(DUIIMPOBATD:

4.1

HCOpPraHNYCCKUC BCHIECCTBA, CAMOCTOATCIBHO BBI6I/IpaTI:> OCHOBAaHHA H
KpUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/H/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHn4Y€CKUC BEIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUsA H
KpUTCPUHA IJIA KHaCCI/I(bI/IKaL[I/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3jINYHBIM MpU3HAKaM (YHCIYy U COCTaBY pPEarupyrolInuX BEIIECTB,
TeroBoMy d(dekTy peaknuu, HU3MEHEHUIO CTETCHEH OKHCICHHS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIUH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM W BO30YXJICHHOM COCTOSIHUW) M MOHOB XMUMHYECKUX
anemeHTOB 1 - 4 nepuonos Ilepuoauyeckoit cucremst /.. Menneneena u
UX BaJICHTHbBIC BO3MOXHOCTH, UCIIONB3Ysl MOHITUS S-, P-, 0-3JIEKTPOHHBIE
opOUTAaNN, SHEPTeTUIECKUE YPOBHU

ChopmupoBaHHOCTE yMEHHUS OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM COEIUHEHHH IO
MepUOoIaM U rpyIam




ChopMHpOBaHHOCTh YMEHMSI COCTABJIATH YPAaBHEHUS XUMHYECKHX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTaBIICHUS
ANEKTPOHHOIO OallaHca 3TUX peakuui

7.2

YPaBHEHHs pEaKkUMH pa3jIMYHbIX THUIIOB; IIOJHBIE M COKpAILCHHBIC
ypaBHEHHS pEaKkIii HOHHOTO OOMEHa, YYUTHIBAs yCJIOBUs, IPU KOTOPBIX
9TH peakLUy UAYT 10 KOHIIA

7.3

peakuuii TUAPONH3a, PEeaKluid KOMIUIEKCOOOpa3oBaHUS (HA MpUMEpe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

ChopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

8.1

Ha KOHKPETHBIX TpUMEpax XapakTep 3aBHUCHMOCTH PEaKIMOHHOMW
CIIOCOOHOCTH  OpraHMYECKHX COCAWHCHHA OT KPaTHOCTH W THIIA
KOBaJICHTHOM cBs3M (O~ u T-CBASH) B3apMHOTr0 BIHMSHHS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TaKKe OT 0OCOOCHHOCTEH pean3aliy Pa3InIHbIX
MEXaHU3MOB MPOTEKAHMSI PEAKIIHIA

8.2

XapaKTepHble XHMMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOILMMHU
JKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopMupoBaHHOCTE YMEHHS XapaKTEpPH30BaTh COCTaB W BaKHEHIIHE
CBOMCTBAa BENIECTB, NPHUHAISKANIMX K OMPEIEICHHBIM KlaccaM U
TpynraM COeIWHEHUU (TIPOCThIE BEIIeCTBA, OKCHJIBI, TUAPOKCHUIBI, COJIH;
YTIAEBOJIOPO/bI, TPOCThIE dPUPHI, COUPTHI, HEHOIBI, albIETUIbI, KETOHBI,
KapOOHOBBIC KHCJIOTBI, CIIOKHBIC J(QUPBI, KHUPBI, YIJIEBOIBI, AMHUHEI,
aAMUHOKHCIIOTHI, OEJIKH)

10

ChopmupoBaHHOCTE YMEHHS TMPOBOAHWTH pPacyeTbl MO XUMHYECKUM
dbopmynaM U ypaBHEHUSIM XHMHYECKUX PEAKIUH C HCIOIH30BAHUEM
(bU3MYECKUX BEIUYHH:

10.1

Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKINH, €CIIU OJHO U3
HWCXOJHBIX BEIIECTB JAHO B BHUJIE€ PACTBOpa C OMPEACIICHHOM MacCOBOM
JI0JIE paCTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoOBOM WJIM 00bEMHOM 10U, BBIX0/Ia IPOAYKTA PEAKIIUH

10.3

TerT10BOTO A deKTa peakui

10.4

00BEMHEBIX OTHOIICHUI Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Brnanenue cucteMoi 3HaHMH O METOJAaX HAYYHOTO IO3HAHUS SBJICHUUN
IIPUPOJBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE IIPUMEHATH
ATH 3HAHUS TPH SKCIECPUMEHTAIILHOM HCCICJOBAaHUU BEIIECTB W IS
OG’bHCHeHI/ISI XUMHUYCCKUX HBHCHHﬁ, HUMCHOIIINX MECTO B HpHpoae,
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HHU




12 ChopMHUpPOBAaHHOCTH YMEHHUS TNPUMEHATh (MCIOJBb30BaTh) 3HAHHUS O
COCTaBE U CBOMCTBaX BEHIECTB [UJISi SKCIEPUMEHTAIBHOW MPOBEPKU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHYECKUX
peakuMii W MPOTHO3MPOBAHUS BO3MOKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHbIE XMMHUYECKHE 3HAHMS JJIsi OOBACHEHUS U TMPOTHO3UPOBAHUS
SIBJICHUHM, HWMEIOIIUX €CTeCTBEHHOHAYUYHYIO MPUPOIY; IS IPUHSATHUS
IPaMOTHBIX pEIICHUN MPOoOJieM B CUTYAIUsIX, CBSI3aHHBIX C XUMHUEH

13 ChopMHPOBAaHHOCT yYMEHHS IUIAHHUPOBATh M IMPOBOJUTH XHMHYECKHH
9KCIIEPUMEHT (IIOJIyUEHHWE M U3YUYEHUE CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKHUX  BEIIECTB, KAauyeCTBEHHBIC DPEAaKIUH  YIJIEBOJOPOJOB
Pa3NUYHBIX KJIACCOB M KHCIOPOACOJEPKAIIUX OPraHUYECKUX BEIECTB,
pelIeHne SKCIePUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO HEOPTaHMUECKUX
M OpPraHMYeCKHX BEIIECTB) C COOJIOJEHMEM TIpaBWiI 0€30IacHOro
oOpamieHHss C BEIIECTBAMH M JIADOPAaTOPHBIM  OOOpPYIOBAaHUEM;
(GbopMyIHpOBATH IENN UCCIEIOBAHMS;, MPEICTABIATh B PA3IUIHON (popme
pe3ynbTaThl  JKCIIEPUMEHTa, aHAIM3UPOBaTb W OICHUBATh  HX
JOCTOBEPHOCTH

14 CpopMUpPOBAaHHOCTh YMEHHMsI OCYIIECTBIIATH LIE€JICHANIPABICHHBIM TOUCK
XUMHUYECKON HH(OPMAILIUY B Pa3IMYHBIX UCTOUYHUKAX (Hay4yHas U y4eOHO-
Hay4JHas JTUTepaTypa, CPEICTBA MacCOBOM MHPOpMAIuu, ceTh VIHTEpHET U
Ipyrue), KPUTHYECKH aHalIM3UpOBaTh XHMHUYECKYI0 HH(pOpMaimio,
nepepadaTbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUHM C IOCTaBIECHHOMN
yueOHoI 3a1adeit

15 ChopMupOBaHHOCTb ~ YMEHHSI IPOTHO3UPOBATh, AaHAJIU3UPOBATh U
OIICHUBaTh WH(MOPMAIUIO C TO3UIMH HSKOJOTUUYECKOW O€30MacHOCTH
MOCTIE/ICTBUM OBITOBOM M HPOU3BOJCTBEHHOH JEATEILHOCTH 4YellOBEKa,
CBS3aHHOM C TmepepaboTKOM BewiecTB; CHOPMUPOBAHHOCTb YMEHUM
OCO3HAaBaTh OMACHOCTh BO3ACUCTBHS HA KUBBIE OPTraHU3MBbI OIIPEIEIICHHBIX
BEUICCTB, IIOHHMMAas CMBICII ITOKa3aTeilsd HpGHGHLHOﬁ I[OHyCTPIMOﬁ
KOHIIGHTPALlMU, U MOSACHATh HAa MpPHUMEpax CIOCOObl YMEHBIICHUS |
MPEeIOTBPALLEHHUS UX BPEIHOTO BO3AEHCTBUSI HA OPraHU3M YeIOBeKa

INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHUHN

Kon [IpoBepsieMBlil 3JIEMEHT COAECpKAHUS

1 TeopeTnyeckre OCHOBbI XUMUHU

11 Crpoenue BemectBa. CoBpeMEHHasi MOJIENb CTpOEHHs aroMma. PacnpeneneHue
9JIGKTPOHOB IO 3HEpreThyeckuM ypoBHAM. Kiaccudukanus XUMHYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETUUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE U BO30YXJAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KOH(Urypauus aroMa. BaneHTHbIE 3J1€eKTPOHBI

1.2 [lepuonuueckas cucremMa xumuyeckux dsnementoB .M. Mengeneesa.
@usnueckuit cMmeicn Ilepuonunueckoro 3akona /.M. Menneneesa. IIpuuunel u
3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB JJIEMEHTOB M WX COCIAMHEHUW 10




nepuojaM W TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCTMHEHHM, BBICIIUX OKCUIOB U TUIPOKCHIOB

1.3 Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

14 Buabl xumuyeckol cBsi3u (KOBaJieHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPO/IHAS)
U MEXaHMU3MBbI ee 00pazoBaHus. MexxMoneKkyspHble B3auMozeiicTBus. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpO€HHUs. Tulbl KpUCTaNIMYECKUX
pelieToK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMUECKOHN pelieTKu

1.5 Xumuueckass — peakuus.  Kimaccupukamust — XMMHYECKHMX — peakuuid B
HEOPraHUYECKON M OpraHM4ecKOi XUMHUU. 3aKOH COXPaHEHHs MAacChl BEILIECTB

1.6 CKopocTh peakim, ee 3aBUCUMOCTb OT Pa3IuYHbIX (PAKTOPOB

1.7 TemnoBsie A hekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs

1.8 OOpatumblie peakiuu. XumMudeckoe paBHoBecue. DakTOpbl, BIMSIONIME Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipnanun Jle [larense

1.9 Onexrponutnyeckas auccoruanus. CwibHble u ciabbie dnexTpoiuTel. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHUCNasg, HeWTpaibHas, uienodHas. CTemneHb
mrcconranuy. Peakimym HOoHHOTO 0OMeHa

1.10 |T'mppomm3 coneii. MoHHOE mpownsBeneHne Boabl. Bomopoausiii mokaszarens (pH)
pacTtBopa

111 | Cnoco0sl BeIpaKeHHUs! KOHIIEHTPAIIMKA PACTBOPOB: MacCcoBasi J0JIs pACTBOPEHHOTO
BELIECTBA, MOJIApHAs KOHIEHTpalus. HachlllleHHble U HEHACHIILEHHBIE
pacTBOpBI, pacTBOpUMOCTh. Kpucramioruaparsl

1.12 | OKHCIUTENBHO-BOCCTAHOBUTENbHEIC peakiuu. [loBeeHNe BEMIECTB B Cpelax C
pa3HbIM 3HaueHueM pH. MeToibl 31eKTpoHHOro OanaHca

1.13 |DnekTponu3 pacTBOPOB U PacIlIaBOB COJEH

2 OCHOBBI HEOPTaHUYECKON XUMHUU

2.1 Knaccudukanus HeopraHnueckux coequHeHnit. HomeHkiaTypa HeopraHu4eckux
BEIIECTB

2.2 XUMUYEeCKHEe CBOWMCTBA BaKHEHIIMX METANIOB (HATpHUH, Kalui, KaJbIuil,
MarHui, aqlOMHUHUH, IIUHK, XpOM, JK€l1e30, MeIb) U UX coequHeHui. Obuue
CHOCOOBI TOJTYyYEHUS] METAJIIOB

2.3 XWMHYECKHE CBOWCTBA BaXXHEHIIUX HEMETAUIOB (TaJOTE€HOB, CEPhI, a30Ta,
dochopa, yriaepoga M KpeMHHUS) M HMX  COCIUHEHHUH  (OKCHJIOB,
KHCIIOPO/ICO/IEPKAIUX KUCIIOT, BOAOPOIHBIX COSAMHEHU)

2.4 I'eneTnueckas CBsI3b HEOPraHMUYECKUX BEIIECTB, MPUHAUICKAIUX K Pa3TUIHBIM
KJlaccam

2.5 Nnentudukanus HeopraHWYeCKUX coenuHeHnid. KadecTBeHHBIE peakIuu Ha

HCOPTraHNYCCKUC BCUICCTBA U HOHBIL




OCHOBBI OPTraHUYECKON XUMUHU

3.1

OcHOBHbIE TIOJIOXKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHMYeCKHX
coenunennit A.M. bytiiepoBa. YTiepoIHbIN CKeJIeT OPraHUYeCKOW MOJEKYIIbI.
KpaTHOCTh XMMUUECKO# cBs3u, O- m T-CBA3U  spd- sp2- sp-ruGpuamsanuu
opOuTaneil aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHYECKOTO
cTpoeHus MoJiekyil. ['omoinoru. ['omonorudeckuii psia. Mizomepust 1 n3oMepbl

3.2

[Tonstue o  ¢dyaknuonanpHOM  rpynme.  OpueHTanoHHBIE 3P dEKTHI
3aMECTUTEIIEN

3.3

Hpe,Z[CTaBJ'IeHI/Ie 0 KHaCCI/I(i)I/IKaHI/II/I OpraHn4Y€CKUX BCIICCTB. HOMCHKHaTypa
OpraHu4eCKux COCOUHCHHI (CI/ICTCMaTI/I‘ICCKaﬂ) U TpPUBUAJIBHBIC HA3BAHUA
BaXXHEUIITNX HpCHCTaBHTCHeﬁ KJIACCOB OPraHM4YCCKUX BCHICCTB

3.4

CBoOOfHOpaAMKANbHBIE M WOHHBIM MexaHu3Mbl peakuuu. Ilonstue o
Hykieoduie u snexrpoduie. [Ipasuno MapkoBaukoBa. [IpaBuio 3aiinesa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: TAJIOTEHUPOBAHUE, JIETUIPUPOBAHUE,
TEPMUYECKOE pPa3lIOKEHHE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Crenuduka CBOWCTB IUKIOATKAHOB C MAJBIM
pazMepoM 1ukIa. Peakium npucoeMHeHns U pauKaibHOrO 3aMeIEeHUs

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: peaklUU MPUCOECTUHEHHUs (TaJloreHUpPOBaHUE,
TUIPUPOBAaHUE, TUIPOraJIOT€eHUPOBAaHUE, TUJpaTalus), TOPEHUS, OKUCICHUS U
noguMmepu3anuy. IIpoMblluieHHBIE M J1a0OpPAaTOPHBIE CIIOCOOBI  MOJTyYEHHS
AJIKCHOB

3.7

AnkagueHbl. XHUMUYECKHE CBOWMCTBAa QJIKAJUEHOB: PEAKIMU IPUCOCTUHEHUS
(TuapupoBaHHe, TaJOTEHUPOBAHUE), TOpeHHs U Tnonumepusanuu. [lomyueHue
alIKaIMEeHOB

3.8

AnxuHbl. XMMHYECKHE CBOMCTBA: PEaKIMHM MPUCOEAUHEHHUS (TaloreHUpOBaHUE,
TMJIpPUPOBAaHUE, THApATalUsl, THUAPOraJIOTeHUPOBAHUE) KAaK CIIOCOO IMOJTyYeHHs
MIOJIMMEPOB M JPYIHMX IOJIE3HBIX MNPOAYKTOB. Peakiuum 3amemenus. ['openue
alETUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHH ULl CBAPKU U PE3KHU
MeTaioB. [IpumeHenne anerunena

3.9

Apenbl. XWUMHUYECKHE CBOWCTBa O€H30JIa: peaKkIUu  JJIEKTPOOUIBHOTO
3aMeIeHus, TMPUCOeIUHEHUsT (TUIPUpPOBAHKE, TallOTeHHUpOBaHUE). Peakuus
ropenns. OCOOEHHOCTH XMMHYECKHUX CBOWCTB Toiyosa. [lomydenue OeH3oa.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lommmepusanus CTHpoIA.
CriocoObI TTOTy4eHHST ¥ IPUMEHEHUE apOMaTUYECKUX YTIIEBOI0POIOB

3.10

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHHUPTHL. XHWMHYECKHE CBOMCTBA!
B3aUMOJICHICTBME C  HATpUEeM KaK  CHoco0  yCTAaHOBICHUS  HAJTWYUS
THAPOKCOTPYIIBI, €  TaJOT€HOBOJOPOJAAaMH  KaK  CIOCO0  TMONydeHUs
pacTBOpUTEIICH, BHYTPU- U MEKMOJIEKYJIsIpHAst AerunpaTtanus. Peakuus ropenus.
[Tonyuenue osTaHONA: peakius OpPOXKEHUS TIIFOKO3bI, THUIpaTals OSTHJICHA.
DTUJICHTJIMKOJIb M TJIMLUEPUH KakK MPEACTaBUTEIN MPEAeNbHBIX MHOTOATOMHBIX
CITUPTOB




3.11

®enon. Xumuyeckue cBOWCTBAa (heHONa (peakuW ¢ HATPHEM, THAPOKCHIIOM
Hatpus, Opomom). [lonyuenue penona

3.12

AHL[[GI‘I/IZ[BI. XUMHYECKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: T'HAPHUPOBAHUC,
Ka4eCTBEHHBIC pEaKIMU Ha KapOOHWIBHYIO Tpymimy (peakuus 'cepeOpsHOro
3epkana, B3aumojeiicteue ¢ ruapokcuaoM Meau (II). Ilonydyenue npenenbHbIX
aNB/ICTU/IOB: OKHCJICHHE CIUPTOB, THApATAallUs aneTHiIeHa. AIETOH Kak
IpeACTaBUTENb KETOHOB. OCOOEHHOCTH peaKIMy OKUCIICHHS alleTOHA

3.13

KapOoHoBbie KHCIOTBI. XHUMHUYECKHE CBOMCTBA MPEJEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKHUX CBOMCTB MypPaBbUHOMN KHUCIIOTHI.
[Tonydenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIMPTOB, ajlbJeru0B. Bricmiue npeaenbHble U
HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxubie »¢upsl u xkupbl. CHocoObl TOMYyYEHHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHue CIOXHBIX 3(PUPOB B
MUIIEBOH M TMapPrOMEpHON MPOMBIIUIEHHOCTU. JKUPBI Kak CIOXHBIE 3()UPBI
[VIMLEPUHA U BBICHIMX KapOOHOBBIX KHUCJIOT. XHUMHUYECKHE CBONCTBA JKUPOB:
THAPUPOBAaHUE, OKHUCIIeHHE. ['Maponus, WM OMBUJICHHE, >KUPOB Kak CIOCO0
IIPOMBIIIIEHHOTO HOIy4€eHHsI CONeill BBICIIMX KapOOHOBBIX KMCJIOT. MBIIA Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15

XUMHYEeCKHEe CBOMCTBA TITIOKO3BI: pe€akuun C Yy4aCTHUEM CIHHUPTOBBIX U
aJIbJIETUAHOM TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe IUIIOKO3bI, ee
3HAYEHHE B JKU3HEJESTEIbHOCTH OpraHu3mMa. Jlucaxapuabl: caxapo3a, MajabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. [uaponus
mucaxapuaoB. Ilommcaxapuapl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJEKYI
KpaxMana, IJIMKOTeHa W LeJUTo03bl. du3nueckue CBOWCTBA Kpaxmana H
[EJUTIONIO3bl. XUMHMYECKHE CBOMCTBAa Kpaxmaja: THAPOJIN3, KadeCTBEHHAs
peaknust ¢ MoAoM. XMMUYECKHE CBOMCTBA LEJUIIONO3bI: THAPOIU3, MOIYYEHUE
s3¢upoB uemnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHMCKO3a,
alleTaTHBIHN IIEJIK)

3.16

AMUHBI. AMUHBI KaK OpraHUYECKHE OCHOBAHMUSI: PEAKLUU C BOAOU, KUCIOTAMH,
peaKHI/ISI FOpeHI/ISI. AHI/IJ'II/IH KakK HpeleTaBI/ITeJ'H) aPOMaTI/I'-IeCKI/IX AMHUHOB.
XUMHUYECKHE CBOWMCTBA aHWJIMHA: B3aUMOJCHCTBUE C KHUCIOTaMH, OpOMHOI
BOJIOM, okucieHue. llomyyeHne amMWHOB QJIKWJIMPOBAHMEM aMMHaKa U
BOCCTAHOBJIEHUEM HUTPOIPOU3BOJIHBIX YTIE€BOAOPOIOB

3.17

AMUHOKHCIOTBI M O€NIKH. AMHHOKHCIOTHI Kak aM(OTepHble OpraHHYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIIOTHI, OOpasyromiue Oenku. XHUMHUYEecKue
CBOWCTBa OEJIKOB: THUIPOJIU3, JECHATYpalusi, KaueCTBEHHbIE (IIBETHBIE) PEaKIHH
Ha Oesku

3.18

CrpoeHue M CTPYKTypa MOJIUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHus: MosieKyd. OCHOBHBbIE CMOCOOBI MMOJIyY€HHS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3aNi U TOTUKOHAeHcaruu. Knaccudukarus
BOJIOKOH

3.19

Nnentudukanus opraHUYECKUX CoeAMHEHUH. PemeHne sKcrepuMeHTaIbHBIX
3a/1a4 Ha paclo3HaBaHUE OPTaHUYECKHUX BEILECTB




3.20

I'enermueckas CBA3b MCXKIY KilaCcCaMU OPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

4 XUMHS U )KU3Hb

4.1 Xumusi B TIOBCEAHEBHOHM >Ku3HM. [IpaBuia Oe3zomacHON pabOThl C E€AKHUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOW XUMUH

4.2 XUMUA U 3I0pOBbE. XUMHS B MEAUIIMHE. XUMHS U CEIILCKOE XO35UCTBO. XUMUS
B MPOMBINUIEHHOCTH. XUMHS M SHEPTETHKA: IPUPOIHBIN U MOMYTHBIN HEPTIHOMI
razpl, MX cocTaB u wucnoinb3oBanue. CoctaB HepTu U ee mnepepaboTka
(mIpUpoAHbIE HUCTOYHHUKH YTIEBOAOPOIOB)

4.3 XUMUA U JKOJOTHUSl. XUMHUYECKOE 3arpsA3HEHUE OKpYXKaloled Cpelbl U €ro
nocneactsus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, (Gaopsl U ¢GayHbl OT
XUMHUYECKOTo 3arpsisHeHus. [IpoOremMa OTXOZOB M TOOOYHBIX MPOJIYKTOB.
AJnbTepHATUBHBIE HCTOYHUKU YHEPTHH

4.4 OOmue mpencTaBieHHs] O MPOMBIIUIEHHBIX CIOCO0aX MOJIYUYEHUS XUMHUYECKHX
BEIIECTB (HAa MpHUMEpPE MPOU3BOJACTBA aMMHAaKa, CEPHOW KHUCIOTHI). YepHas u
uBetHas  Merawnyprus.  CTekiio M CWIMKAaTHas  MPOMBIIUIEHHOCTb.
[MpombrnenHass — opranwdeckass  xumus.  CpIpbe I OpPTaHUYCCKOM
MIPOMBIIIJICHHOCTH

5 Tumsl pacyeTHBIX 32124

5.1 Pacyetrsl Maccel BemiecTBa WM 00OBbEMa Ta30B MO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCE WM 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB

5.2 Pacuers! TernoBoro 3¢ dexra peakuuu

5.3 PacdeTbl 00bEeMHBIX OTHOIIIEHUH ra30B MIPH XUMHUECKAX PEaAKIIHSIX

5.4 Pacuetrsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET MPUMECH)

5.5 Pacuersl MaccoBoil wiM 0OBEMHOW J0NM BbIXOAA NPOAYKTa pEaKIHH OT
TEOPETHYECKU BO3ZMOXKHOTO

5.6 Pacuetsr Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOJIYKTA PEAKIIUH, €CIIA OHO
W3 BENIECTB JaHO B BHJIE pacTBOpa C ONPEACICHHOW MacCOBOM JOJen
PacTBOPEHHOTO BEIIECTBA

5.7 Pacuetsi ¢ wucnmonp3oBaHWEeM TOHATUH  "MaccoBas jgons", "MojsipHas
KOHIIeHTpanus'", "pacTBOPUMOCTB "

5.8 Haxoxxnenne wmonekynsipHO (GOpMYJIbl OPraHUYECKOTO BeEIIecTBa IO  €ro

IJIOTHOCTA M MAacCOBBIM JOJIIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WU IO
MPOJIYKTaM CTOpaHUs




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
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» Xumus. 10 kiace. 'abpuensa O.C., Octpoymon N.I'., CnagkoB C.A. AKMOHEpHOE
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M.: IIpocBemienune, 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka I{OK https://m.edsoo.ru/



https://m.edsoo.ru/

Ipuiio:xkenne Kk padoyeid mporpaMme y4eOHOro npeamera « Xumus». bazoBblii ypoBeHb

s 10-11 kaacca cpeaHero oouero 00pa3oBaHus
(1D 9922321)

BocrnuratenpHblil OTEHIIMAT MpeaMeTa «XuMus» (0a30BbIil yPOBEHbB) peain3yeTcs
qyepes:

-YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLICHUI MEXIy MeAarorndyeckuM paOOTHUKOM U
00y4aroIUMHUCs,  CHOCOOCTBYIOUIMX  TO3UTUBHOMY  BOCHPHATHIO  OOYYarOIMIMMUCS
TpeOOBaHUN M TNPOCHO IEeNaroru4eckoro pabOTHHMKA, NPUBICYCHHIO WX BHHUMAaHUSA K
o0cykaaeMoi Ha ypoke HHPOpMAIINH, aKTUBH3AIMH [T03HABATEIIFHON JIeITEIHbHOCTH;

-nmo0yxJIeHne OoOydJarouuxcs coONoAaTh Ha YpOKe OOIICHPHHATHIE HOPMBI
MOBEJICHUS, TMpaBWIa OOIICHUS CO CTapmIUMH (TIEJarorHYeCKUMH pPAaOOTHUKAMU) U
CBEpCTHUKAMHU (00yUYarOIIUMUCS ), IPUHITUIBI y4eOHON AUCHUIIIMHBI 1 CAMOOPTaHU3AIIHH;

-IIPUBJICYCHNE BHUMAHUS OOYyYaroIIMXCS K IIEHHOCTHOMY AacIleKTy H3y4YaeMbIX Ha
ypOKax MpeAMETOB, SIBJICHUM U COOBITUN, OpraHU3alus UX paboThl ¢ MOMYy4aeMOi Ha ypOKe
COIIMAJIFHO 3HAUYMMON WH(pOpManuell — HWHUIMHPOBAHUE €€ OOCYKICHHS, BBICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS 10 €€ TTOBOJTYy, BRIPAOOTKH CBOETO K HEil OTHOIICHUS;

-ACIIOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOXHOCTEH COZIEp)KaHUs y4eOHOTro IpeaMera
Ui OPMUPOBAHUS Y O0YUAIOIINXCS POCCUUCKHUX TPAIUIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYJBTYPHBIX  IICHHOCTEM,  POCCHUMCKOTO  HMCTOPUYECKOTO  CO3HaHus  (depes
JEMOHCTPALIMIO O0YYalOIIUMCA TPUMEPOB OTBETCTBEHHOTO, T'PaKJAHCKOTO IOBEACHHUS,
MIPOSIBJIEHUS. YEJIOBEKONIOOMSI M J0OpOCEepIeYHOCTH, dYepe3 MOJ00p COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTEHMs, 3a/Jad JJs PELIeHHs, MPOOJEMHBIX CUTYyalil ais oOCyXJeHus B
KJ1acce);

-IPUMEHEHNE Ha YPOKE MHTEPAaKTUBHBIX (opM pabOThl € OO0yYaroIUMHCS:
WHTEIUICKTYaJbHBIX, CTHUMYJIUPYIOIMIMX TI03HABATEIBHYI0 MOTHBAIMIO  OOYYarOIINXCS,
UTPOBBIX METOJUK, AMCKYCCHH, KOTOpBIE HAlOT OOYyYarOUIMMCS BO3MOXKHOCTb NPHOOpPECTH
OIBIT BEJCHHUSI KOHCTPYKTHBHOTO AHMAJOra; TpYNIoOBOW paboThl WM paboThl B Tapax,
KOTOpbIE y4aT KOMaHIAHOH paboTe, CloCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS;

-OpraHU3alni0 HACTABHUYECTBA MOTUBUPOBAHHBIX W APYAUPOBAHHBIX O0yYarOIINXCS
Ha/l UX HEYCIEBAIOUIMMH OJHOKIACCHUKAMH, TAIOIEro MM COLHUAIbHO 3HAYMMBIH OIBIT
COTPYZIHUYECTBA M B3aUMHOW MTOMOIIIH;

-MHUIMMPOBAHUE U MOJUIEPIKKY HCCIIEI0BATEIbCKON J1EATEIIbHOCTH 00yYaromuxcs B
paMKax peanu3aliuil UMH WHIUBUAYAJIBHBIX W TPYIIOBBIX HCCIENIOBATEIBCKUX IMPOEKTOB,
YTO AacT O0O0y4aroIIMMCs BO3MOXKHOCTh NMPUOOPECTH HAaBBIKM CAaMOCTOSATENIBHOTO pEIICHUs
TEOPETUYECKOW MpoOJeMbl, TeHepupoBaHUs U OG(OpPMIIEHUS COOCTBEHHBIX HJEH,
YBOKUTEIBHOIO OTHOIIEHUS K YYXHM HJesM, O(GOpMIEHHBIM B paboTax Apyrux
WCCIIeIOBATENeH, HAaBBIK MyOJIMYHOTO BBICTYIUICHUS TIEpe]l ayAUTOpUeii, apryMEeHTHPOBAHUS
Y OTCTaWBaHUS CBOEH TOUKU 3pEHUS;

-popMupoBaHMEe CHCTEMBI TIO3WTHBHBIX IIEHHOCTHBIX OpHEHTAIlMi B YacCTH
IpaXJJaHCKOT'O BOCHUTAHUS, MaTPUOTUYECKOTO BOCIMTAHUS, YBaK€HHE K cuMBosiaM Poccun,
rOCYJIapCTBEHHBIM MPa3IHAKAM, IOCTHKECHUSIM CBOei PoauHEI.



