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HOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpaszoBatenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHust
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHM «CrTparernn pa3BUTHS BoOcOUTaHus B Poccuiickoi
Oenepanuu Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1mielt crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHeie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XKHUT 3aBEpLIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHHsA. OTH IEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelloBeKa, a TakKe DJKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO0 XUMUU C Y4E€TOM CHeUu(PUKA HAyKHM XUMHUH, €€ 3HA4YCHUS B
NO3HAHMM TIPUPOJABI M B MaTepUalbHOM >KM3HM OOIIECTBA, a TAKXE C Yy4ETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTpPaeT OCOOYIO poib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
OpUPOJBl M YeNoBeKa, KOTopoe (OpMUPYETCSs B XMMHHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOThEMJIEMOI YacThI0O MUPOBOU KYJIbTYphl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUe
I00adbHBIX TPOOJEM YCTOHYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEeHHsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OONIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OopraHnyeckoil xumuu. PopMUPOBaHUE JAHHOW CHCTEMBI 3HAaHUM NPU NU3YYEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BELIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XHUMHUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHu4veckas XuMHs» copmupoBaHa B IMporpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEII[ECTBAX JIAIOTCA B PA3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJOTHMUECKU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XUMHHM NOJIYYarOT pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjaoMm 3peHHss B TMpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYarONIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

Enunas cucrtema 3HaHMN O BaKHEHINMX BEIIECTBAX, MX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMUU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XHUMHS»  JTaHHOTO  YPOBHS  M3Y4YEHHS OPHEHTHUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHHUs] YPHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Jaromuxcs NPUHATHIE NPOrpaMMOM IO XUMHUU TMOJXOJbI K OIpPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX  y4EOHBIX JACHCTBUN, UMEIOMUX 0a30BOe 3HAYCHHUE IS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa MTPAKTHUYECKOMN
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpemnojaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHYECKOU
NEATETbHOCTA YEI0BEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICISIMH W3YUYCHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBstoTCS:

e (QopMHpOBaHHME CHUCTEMBl XHMMHYCCKMX 3HAaHMH Kak BakHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOWU
JISKAT KIOYEBBIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHHWE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEAKIMi, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKON M TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEIILHOCTHU, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMpPaBUII
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepikarenbHasi XapaKTepUCTUKA eJeH U 3a71ad U3yICHHS
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpeaHero oomero odpazoBanus. CeronHs B
NpernoJjaBaHud ~XWMHH B OONbINEH  CTEmeHW OTHAETCS  MPEATnOoYTEHHUE
NPAKTHYCCKON KOMIIOHEHTE COJACpXaHus OOYy4YCHHS, OPHUCHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BJIaJCIONIEro He
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHOW JKU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a7ad.

B cBf3M ¢ 3TUM Mpu U3Y4YEHUHU TMpeaMera «XHUMHS» JOMUHUPYIOUIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXxcs K YCJIOBHUSAM TUHAMHYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO T'PAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00y4aromuXcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JMJIS PAa3JIMYHBIX BHUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOE MECTO B TIO3HAHWU XUMHUHU, a TaKkKe s OIEHKU C TO3UIHM
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00y4YaroImUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUe U pa3BUTHE Y 00YUAIONTUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydammmxcs YOSXKIEHHOCTH B TyMaHUCTUYECKOMN
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBBIO, a Takke MPUOOPETEHUsS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToNokeHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALUMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHHUs), HAXOXKJCHHWE B MPHUPOJAE, IOIY4YEHHUE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy THJIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMM, OKHUCICHHUS U
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psall. AUETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, crpoeHue, (pu3MUEcKre U XUMUYECKHE CBOWCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJAOPOJAMH, IPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KaMeHHbI
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» wu  «Yromp», MOJETHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB U
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOJYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJloreHOBOJOPOAaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHas peakluss Ha MHOroaTOMHbIE CUPTHI). JlelicTBUE Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KUCIOTBI: CTpOEHUE, (PU3NYecKne U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.




VYrneBonel: cocTaB, KjiacCU(pUKAIMs ~ yrieBojAoB  (MOHO-, JH- U
nojMcaxapubl). [10ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3NYECKue M XHUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuom meau(ll), okucneHne aMMmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HaXOXJACHUE B MPUPOAE, NPUMEHEHHE,
ouonornueckas poib. @orocunte3. pykTo3a Kak H30MepP TIIHOKO3BI.

Kpaxman u nemntono3a kak npupojHbie noauMepbl. CTpoeHue Kpaxmaia U
HeuT0y103bl.  Pu3Myeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KaueCTBEHHAs PEAKIMsI C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpallCHMIA:
npoBefieHre, HAaOJIIOJACHHE U ONMUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHUCJIEHHE 3TaHOja
okcugoM Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCH[IA
cepeopa(l) u rumpoxcumom wmemm(ll), B3ammomeicTBHE Kpaxmayia ¢ HOIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPAa YKCYCHOM KHCIIOTBHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM NPOAYKTA PEaKLMH MO M3BECTHBIM MAccCe,
00BEMY, KOJTMYECTBY OJJTHOTO U3 MCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMUHOKHUCIIOTBI KaKk aM(poTepHble OpraHndyeckue coenuHenus. duznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIOT. [lenTunb.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATYpaIsl, KAUeCTBEHHbIC PEaKIIUU Ha OCNKH.

OKCHepUMEHTAIbHBIE METOAbl M3YYEHMsI BELIECTB W HUX MpEBpalleHU:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHMM, LIBETHBIE PEAKLIUU OEIIKOB.

BbicoKOMOJIEKY/ISIDHBIE COeIMHECHUS

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIIH, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEJAMHEHHN —
NOJIMMEPHU3ALINS U TIOJTUKOHICHCAIHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IUIaCTMAcC,
Kay4YyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TIOHSTHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00004YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTau, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IJICKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJISIpHASI W TMOJSApPHAsl, UOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPBHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUUECKUX PEAKIIHSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuThueckas guccounaius. CuiabHbIe U cia0bie 3J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOIIOACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJIUKATOpA, pEAKIHMH HOHHOIOo OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B llepuoguueckoit cUCTeME XUMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mme ¢guzndeckue cBoiicTBa MeTamuioB. CIlaBbl METaJIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)XKHEHUIIUX METAJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
H3y4eHHe KOJUIeKIMU «MeTamibl U CILIaBbl», 00pa3IOB HEMETAILIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHCJIOT U IIeJIoUel, KaueCTBEHHbIC PEaKIIMK Ha KaTHOHBI METAJLJIOB).

Pacuérnnie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacué€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMun B oOecrieyeHUM 3KOJOTHYECKOM, YHEPreTUYECKON U TMHUILEeBOM
0€30MacHOCTH, pa3BUTHM MeAUIMHBL. [loHATHE O HAy4HBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUAIOB: BAXKHEHIINE CTPOUTEILHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUS W 3I0pOBbE YEIIOBEKA: IMpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperaparoB, MpaBujia 0€30MaCHOTO MCIIOJIL30BAHMS MPENapaToB OBITOBOM XUMHUHU
B IIOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUW, TakKk W TOHSATUM, SBISIFOUIUXCS
CHUCTEMHBIMHM JIJIS1 OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TIOHATHSA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KiIaccuukamus, IEePUOAUIHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI' PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHsiM). HaydHo-meroamueckoil OCHOBOM — Jjist
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUSI SIBJISETCSA CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B coorBercTBUH C CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HaHUE OO0YYAIOUIUMHCS POCCUMCKONW TIpa)KIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPE/IEIICHHUIO;

HAJIMINE MOTUBAIIUHU K O0yUEHHIO;

IEJICHAIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKIECHUN JTMUYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEHN U UCTOPUYECKHUX TpaauLuil 0a30BO HAyKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITeNFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH I[€IOCTHON
CUCTEME XMMHYECKOr0 00pa30BaHMS,

HaJINYUE MPaBOCO3HAHUS HKOJIOTMYECKON KYyJIbTYphl U CLIOCOOHOCTH CTaBUTh
EJIM ¥ CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpenMeTa «XHMUs» JTOCTHTAIOTCA B
€IMHCTBE Y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH W TpaBWIaMH  TOBEJACHUS, CHOCOOCTBYIOUIUMH  Ipolleccam
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
00ydJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaAMeTa «XHUMHA» OTPaKaroT
chOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUYECKOH [EATETbHOCTHU
o0yuyarouuxcs Mo peajin3aluy IPUHIATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUS 00YJAIOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NIPaBONOPSIIKY;

OPEICTaBICHUS O COLMAJIbHBIX HOpMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUNA W HENMPUATHUS BPEAHBIX NMPUBBIYEK (YyHOTpPEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUUYECKUX 3a]a4
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIIM TPYJa U PE3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) IKOJIOrH4eCcKOro BOCIIHTAHHUS:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON Cpele, YMEHHS NPOrHO3MPOBATh HEOJArONMPHUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX I€UCTBUI U MPEAOTBpPALIATh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CHOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJIOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM U1  COBPEMEHHOU
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEAULMHBI, O0ECIEUEHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



TIoJTydaeMble 3HAHMS JIJIS aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIEro MUpa U
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XUMHUYCCKHUE 3HAHUS JJIs
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUS ~ MHUPOBO33PEHUS o0y4arommxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
polecc, CUCTeMa, Hay4YHbId (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC yueOHbIE NEeUCTBUSA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH U COITUATIBLHON KOMIETEHITUN 00 yJarOIINXCS,;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmnpeAesaTh IENH JIeITEIbHOCTH, 3ajilaBas IapaMmMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITHM U YCTAHABIMBATh HUX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKAEHUS (MHAYKTUBHbBIE, JEAyKTHUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIEIbHbBIE IPEICTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYae€MbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIecCca, CaMOCTOSITEIbHO NPOTHO3UPOBATH €ro pPe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIApHasl JUTepaTypa XHMHYECKOTO COJEp)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHpOpPMAIIMKU, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHpopMaInu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIB, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uHGpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPEoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITOTHCHHUS TIPE/TIOKCHHON 3a/1a4H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaIM3aIlii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTENbHOCTh, Ompenensis e€ Lend M 3aJadyd, KOHTPOJIUpOBaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKHUX PEAKIIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHS IPAKTUYECKUX 3a1a4
U SKOJIOrMYeCKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3/I0POBbIO U MPUPOIHON
cpene;

BJIQJICHUE  CHCTEeMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIOUINE TIOHATUS (XMMHMYECKUH JJIEMEHT, aTOM, »JJIEKTpOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, XUMAYECKASI
CBsI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeKallie B OCHOBE IOHMMAHHUS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHUX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
IPAKTUYECKOM 1EITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh MX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHUS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMy1 OpraHMYECKHMX BEIIECTB W YPaBHEHUH XMMHYECKUX pEaKIuil,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYeCKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K ONpEAeIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUSA IO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuBOAUTH TpPUBUAIBHBIE
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEUIECTB (ITWIIEH, MPONWIECH, AalleTHUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHSI MacCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyramuen-1,3, mermiOyraauen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IeJIJTIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusiX, CBSA3aHHBIX C BEUIECTBAMH M HX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMIOJHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalieHuH C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro0 TMOBEAEHUSI B OBITY W TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TNPEAOTBPAILICHUS HX BPEAHOTO BO3JCHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHWH, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMHUYCCKUH 3JIEMEHT, aToM, M30Tom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METATMYECKas, BOJIOPOIHAS ), KPUCTAIUITMUECKas pelIéTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoguueckun 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpHbIe MPU3HAKH TOHSATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep Cpeibl B BOAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHCJOTHI, aM(OTEpHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mepuonoB Ilepmonndeckon CcuCTEMBI
XuUMHYeCKUX 3jemMeHToB JI. M. MeHnaeneeBa, UCHOIL3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX d1eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHHIO CTEMEHEW OKMCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMS PEAKUUl pa3iMyuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUM TPOBOJIUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpuniun Jle [llarensbe);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKUX IPoOIeMax XMMHUYECKOro IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU O0BEMY OMHOTO M3 YYACTBYIOIIUMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBUiia OOpaIleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECIECHUE Cpeabl PAacCTBOPOB BEHIECTB C IIOMOIIBK) YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMam «Metamnel» U «Hemeranmnabl») B COOTBETCTBHM C MpaBWIAMHU TEXHHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e7ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JACATEILHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILCHUS UX BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEIIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3amicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2 0 0
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 0 1
' aJIKaINEHBI, AIKUHBI
2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2 0 0
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1 0
' ux nepepadoTKa
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Crupthl. Deno 3 0 0
Anpneruasl. KapO0oHOBBIE KHCIIOTHI.
3.2 ACTIVIBT. 24P 7 0 1
CrnoxHuble 3¢upbl
3.3 VYrineBousl 3 1 0




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproauyeckasi cuctemMa XUMHUECKUX 3 0 0
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4 0 0
BEIIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6 0
2.2 Hemerannst 9 1
C
53 BSI3b HEOPTaHUYECKUX U OPTaHUYECKHUX 5 0 0
BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4 0 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosanyecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero U3y4eHusi | oOpa3zoBaTe/ibHbIE
padoTsI padoThbI
pecypchbl
1 IIpeameT opraHu4ecKkoi XUMHH, €€ 1 0 0 bubnnorexa [IOK
BO3HUKHOBEHME, Pa3BUTUE U 3HAYECHUE https://m.eds00.ru/3686e6f5
Teopus cTpoeHHs OpraHUYECKIX
2 coenuaeHnit A. M. Bytiepoga, e€ 1 0 0 bubmmoreia LIOK
A - vL DYTIEpORa, https://m.edsoo.ru/8d39f5c8
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o KiIaccupUKAUU
OpPraHMYECKUX BEIECTB.
3 Homenkitatypa (cucreMaTndeckas) u 1 0 0 bubamorexa [JOK
P https://m.eds00.ru/c212dd2
TPUBHAIBHBIC HA3BAHUS
OpraHUYECKHUX BEILECTB
4 AJNKaHBI: COCTAaB U CTPOEHHUE, 1 0 0 bubnnorexa [IOK
TOMOJIOTUYECKUN PST https://m.edsoo.ru/25a14636
5 Meran u 3TaH — npocTeuime 1 0 0 bubnnoreka [JOK
MPEICTABUTEIN aJKAHOB https://m.edsoo.ru/259b0a5h
6 AJIKEHBI: COCTaB U CTPOEHUE, 1 0 0 bubnuoteka [{OK
CBOICTBa https://m.eds00.ru/259b0a5b
OTUieH U NPONUIEeH — IpocTeiine bu6muoreka [IOK
7 1 0 0
MPECTABUTENN AJTKEHOB https://m.edso0.ru/21069ccd
[Ipaktuyeckas padora Ne 1.
bu6mmoreka [IOK
8 «ITonydeHue dTUICHA U U3YYCHHE €TO 1 0 1

CBOWCTB»

https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/c212dd2
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/0941eed8

Ankanuensl. byraguen-1,3 u

bubnmnoreka [{OK https://

OTUJICHTJIMKOJIb U TJINLCPHUH

9 0 -1,3. IT.
METIIIDYTAAACE 2, . ZSONyACHHE m .edsoo .ru/04298 c 0 a
CHHTETUYECKOTO Kay4yKa U pe3UHbI
AJKUHBI: COCTaB 1 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTUYECKHH PSI. bubnnoreka [{OK https://
10 N
AIeTHIIEH — MPOCTEHIIHiA m .edsoo .ru/68 h 6¢cc 4 ¢
NpeICTAaBUTEIb AIKHHOB
Bbruuciienus no ypaBHeHUIO bu6mmoreka LIOK https://
11 .
XUMHUYECKON peaKIuu m .edsoo .ru/5db 8 €526
Apensl: 0€H30J1 U TOJIYOJI. bubmuoreka [{OK https://
12
TokcHYHOCTB apeHOB m .edsoo .ru /a92 a7094
I
prai . P m .edsoo .ru/6 717 d09
KJlaccam
[IpupoaHbEIEe HCTOYHUKH
14 YTJIEBOIOPOIOB: IPUPOIHBIN Ta3 U bubmmoreka LIOK https://
MIOTNTyTHBIE HEQTSHbIE ra3bl, HEPTH U m .edsoo .ru/69 b3398 b
MPOAYKTHI €€ mepepadoTKu
[IpupoaHbie ICTOYHUKH
YII€BOAOPOAOB: IPUPOIHBINA ra3 u bubmmoreka LIOK https://
15
MOy THBIC HEPTSHBIC Ta3bl, HeQTH U m .edsoo .ru/21 f9de78
NPOJYKTHI €€ epepadoTKH
16 Kontponbnas padoTa mo pasaeny
«YTIeBo10pOAbD)
17 [IpenensHbIE OJTHOATOMHBIC CIIUPTHI: bubmmoreka LIOK https://
METaHOJI ¥ 3TaHoJ. BomopoaHas cBs3b m .edsoo .ru /df04 ¢ 5cd
18 MHOTr0aTOMHBIE CITUPTHI: bubmuoreka [{OK https://

m .edsoo .ru /ee 4 d84aa




@DeHo: CTPOCHUE MOJIEKYJIbI,

bubnmnoreka [{OK https://

19 ¢u3nyeckre U XUMUYECKHE CBOMCTBA, m edsoo ru/2ce726 f8
IpUMEHEHHE
Anpaeruasl: popManabaerus u bu6mmoreka LIOK https://

20
areTanbaerua. AueTon m .edsoo .ru /b139bea

21 O;%ZOC:OB:HGCHI; eﬂeHBHB;e . bu6mmoreka LIOK https://
K HOBBIC KHCJIOTBI: MypaBbHHAs U

P P m .edsoo .ru /fec 0 b113
yKCycHast
IT 6ota Ne 2.

- RN Bu6morexa LIOK hitps://
((BOHCTA PACTROPA FREYCHOM m .edsoo .ru/486671fb
KHCJIOTBD»

s | o

ped m .edsoo .ru/83 a08773
KapOOHOBBIX KHCIIOT
Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX bu6muoreka [IOK https://

24 .

KHCJIOT, MX MOIOIIIEE JEHCTBHE m .edsoo .ru/83 a08773

| o e e

P S AP m .edsoo .ru /adfffe 6 d
CJIOKHBIX 3(hUpoB

26 XKupsr: rugponus, npuMeHeHue, bubmmoreka LIOK https://
Ouonormyeckas poJib JKUpPOB m .edsoo .ru/al9 c 5 b98

27 SB,;HeB:f[ o :OCTeaB; I;Haczﬂqnjmauﬂﬂ' bubnmoreka [{OK https://

HHHCHIIHC TIPCACTABITCIIN. m .edsoo .ru/7 a9693 a 1
TIII0K03a, PPYyKTO3a, caxapo3a
Kpaxmai u nenronosa kak bu6muoreka LIOK https://

28
TPUPOIHBIE TTOJTUMEPHI m .edsoo .ru/72 a04508

29 Kontpoinbnas paboTa mo pasaeny

«Kucnopoaconepxaire




OpraHUYECKHUEe COCTUHEHUS/
Bcepoccuiickas mpoBepodHas padbota

OOm1ast xapaKTepuCTHKA

30 a30TCOAEPIKAIINX OPTaHUYECKUX 1 bu6mmoreka LIOK https://
coenunHenuii / Beepoccuiickas m .edsoo .ru/521 d143
IIpoBepoyHas pabora

b K https:

31 AMUHBI: METUJIAMUH U aHUJIUH 1 nommorexa LOK hitps://

m .edsoo .ru /efa 7 e 6ca
AMMHOKHUCIIOTHI KaK aM(oTepHbIe
OpraHUYeCKHUEe COeTMHEHUS, NX Bu6miorexa LIOK https://
32 Oonosornyeckoe 3HaueHue. [lenTump. 1
m .edsoo .ru/ d1773 e80
benku xak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OcHOBHBIE IOHATUS XUMHUH 1 bu6mumoreka LIOK https://
BBICOKOMOJICKYJISIPHBIX COCTHHEHHIA m .edsoo .ru/7aa63ebd

34 S;?gi:;fﬂt?iib;i?; 223: VHEHUN 1 bubmorexa LOK hitps://

YUIp 5 ' m .edsoo .ru/5963 a601
[TnacTmacchl, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KVIACC

KoanuecTBo yacos JIeKTPOHHBIE
] ara u(ppoBbie
‘:}H Tema ypoka Beero Kontpoabubie | IlpakTuueckue falayqemm 26[:l;l;onaTeanme
padoTbI padoThbI pecypesI

1 XUMHYECKUH DJIEMEHT. ATOM. 1 0 0 bubnunorexa LIOK
DneKTpoHHAs KOHPUTYpAIUs aTOMOB https://m.edsoo.ru/59c112ee
[Iepuonuueckuii 3aKOH U
[lepuonnueckas cuctreMa XMUMHUYECKUX

2 snemenToB JI. 1. MenpeneeBa, ux cBs3b 1 0 0 bubmorexa [OK

. N https://m.eds00.ru/16957c01

C COBPEMEHHOM Teopuei CTpOoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB U UX

3 COCMHEHUH TI0 TPYIIIaM U TIEPHOJIAM. 1 0 0 bubnmnoreka [JOK
3HavYeHHUE MEPUOTUICCKOTO 3aKOHA U https://m.edsoo.ru/f8468927
CHUCTEMbI XUMHUUYECKUX d1eMeHTOB [. 1.
MenieneeBa B pa3BUTUU HAYKU
CtpoeHue BeliecTBa. XUMUYECKast

4 CBs3b, €€ BHUJIBI, MCXaHU3MBI 1 0 0 bu6nuorexa LIOK
00pa3oBaHusi KOBAJIEHTHOM CBSI3H. https://m.edso00.ru/5a8072af
Bonopoanas cBs3p
BanenTtHOCTS.

5 DIIEKTPOOTpULIATENBHOCT. CTENEHb 1 0 0 bubnmnoreka [JOK
OKHcieHus. BemecTsa MOJIEKYISIPHOTO https://m.edsoo.ru/3d2ca093
Y HEMOJIEKYJISIPHOTO CTPOEHUS

6 [TonsiTHE O THUCTIEPCHBIX CHCTEMAX. 1 0 0 bubnmoreka [JOK

HcTuaHBIE 1 KOJUIOWOAHBIC PACTBOPEIL.

https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/da2c70e4

MaccoBas J0JIs1 BEIICCTBA B paCTBOPEC

Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX COCITMHEHHUM.

bubnmoreka [{OK https://

! I'eneTnueckas CBsI3b HEOPraHMUYECKUX m .edsoo .ru /bf9 €108 d
BEILIECTB, Pa3INYHBIX KJIACCOB
Krnaccuukanmst XumMmu4eckux peaxiuii
B HEOPTaHUYECKOW U OPraHUYECKON

3 XUMHH. 3aKOH COXPAaHEHUS MacChl bu6mmoreka LIOK https://
BEIIECTB; 3aKOH COXPaHEHHUS U m .edsoo .ru/6335cdd 2
IpEeBpaIIeHHs YHEPTUH IPU
XMMHYECKUX PEaKIHAX

9 CkopocTb peakiuu. OOpaTumbie bubmmoreka LIOK https://
peaknuy. XMMHUYECKOE paBHOBECHE m .edsoo .ru / d 1db86da
[TpakTiaeckas padora Ne 1. «Bnusaue

10 pzinnqﬁmx q)aIEFOpOB Ha CKOPOCTb bubamorera LIOK hitps://

. m .edsoo .ru/lfacald 1

XUMHAYECKON peaKum»
DIeKTPOTUTUYECKAs] TUCCOLHALIUS.
[NoHsiTHE O BOZOPOIHOM ITOKa3aTese

11 (pH) pacTBOpa. IfeaKI_II/II/I HOHHOTO bubmmorexa LOK hitps://

m .edsoo .ru/5 f766bdf

obmena. ['uaponu3 opraHuyecKux u
HEOpPraHNYECKUX BEIIECTB
OKuUCINTENIEHO-BOCCTAHOBUTEIIbHBIE

12 peakiuu. [lonsarue 06 35mekTponn3e bubmmorexa LOK hitps://

3 m .edsoo .ru/56226060

pacIuIaBoB U pacCTBOPOB COJEH

13 KonTponbaast pabora o pazueny
«TeopeTnyeckre OCHOBBI XUMUI

14 Mertasibl, uX MOJO0KECHHUE B bubmuoreka [{OK https://

[leproauueckoil cuctreMe XMMUYECKUX

m .edsoo .ru/9839 c16 c




snemenToB J. . Menaeneesa u
O0COOCHHOCTH CTpPOEHHUs aToMOB. O01IHEe
dusznyecKre CBOMCTBA METAIIIOB

CriaBbel METANIOB.

15 5 . . bubmuoreka [{OK https://
JCKTPOXUMHYUCCKHIA Psijl HATPSHKCHUH
P pAA Hatlp m .edsoo .ru/42 b872 e 3
METaJIJIOB
XuUMHYECKHE CBOMCTBA BaYKHEHIIINX

16 eTamnoB (HaTpuil, Kanmi, Kamsii bubmuoreka [{OK https://

METaJJIOB (HATPHM, KA, KaabIUi,
o P . B . m .edsoo .ru/el2c26 b 3
MarHui, aJJFOMUHUAN) U UX COSAUHEHUIN
bubmuoreka [{OK https://
XUMHUYECKUE CBOMCTBA XpOMa, ME/IU U m .edsoo .ru/9911bef3

17 .

WX COCJMHCHUN bubnmoreka [{OK https://
m .edsoo .ru/2bc 0 f954

18 XUMHU4JecKre CBOMCTBA IIMHKA, Kelie3a bubnmnoreka [{OK https://
U UX COCIUHEHUI m .edsoo .ru /b 1 f2bea 1
[Ipaxtuueckas padora Ne 2. "Pemienue

P P bubmuoreka [{OK https://

19 IKCIIEPUMEHTANFHBIX 33724 IO TeMe

| m .edsoo .ru/a 6 e352e
«Metambi»
HemeTaisl, MX MOJIOKEHUE B

20 [Meproanveckoii cucTeMe XUMUUECKUX bubnmoreka LIOK https://
snementoB JI. M. MenjeneeBa u m .edsoo .ru/8ca 2dcad
0COOCHHOCTHU CTPOCHHUS aTOMOB
®u3nYeCcKre CBOMCTBA HEMETAJIOB.

21 AmtoTponusi HeMeTauioB (Ha IpuUMepe bubmuoreka [{OK https://
KUCIIOpoa, cepbl, hochopa u m .edsoo .ru /ef92 c91 ¢
yriaepoaa)

29 XWMHYECKUE CBONCTBA TaJIOTEHOB, bubmuoreka [{OK https://

CephI U UX COCTMHEHUI

m .edsoo .ru/4 e223795




23 XuUMHUYECKUE CBOMCTBA a30Ta, hochopa bubmuoreka [{OK https://
U UX COCOUHEHUI m .edsoo .ru /badd2255
24 XUMHUYECKUE CBOIMCTBA yriiepoa, bu6mmoreka LIOK https://
KPEMHUS ¥ UX COCTUHECHHIA m .edsoo .ru/1eb19 f9 e
bubnnoreka [{OK https://
o5 [MpuMeHeHre BaXKHEHIIIMX HEMETAILIIOB m .edsoo .ru/393cdac 0
U MX COCJIMHCHUI https:// m .edsoo
.ru/5823cefb
O06o01eHre U cucTeMaTu3anus 3HaHUN
26 no teme «Hemertannery. Beraucnenus bubmuoreka [{OK https://
10 YPaBHCHUSM XUMHUYECKUX PEAKIIUH U m .edsoo .ru/6 e864db 5
TEPMOXUMHUYECKUE PACUETHI
[TpakTudeckas padora Ne 3. «Pemenue
27 BKIZ)HepI/IMCHTaHIlHBIX 3aJ1a4 1o TeMe bubmmorexa LIOK hitps://
N " m .edsoo .ru /b624 801
Hemetamnsi"»
28 KontponsHast paboTa o remam
«Metamsp n «Hemerauib»
Heopranuueckue u OpraHndecKue
29 KHCIIOThl. Heoprannmueckue u
OpTraHUYeCKHe OCHOBAHUS
AmdoTepHbIe HEOPraHUYEeCKHUe U
30 OpPTraHUYeCKHEe COCIMHEHHUS.
['eHeTHUeCKas CBsI3b HEOPTAHUYCCKHUX H
OpPTraHUYECKHX BEIIECTB
Pons xumun B o0ecnieueHUH
31 9KOJIOTMYECKOM, SJHEPreTUIECKON 1 bu6mmoreka LIOK https://

MUIIEBOM 0€301aCHOCTH, Pa3BUTHH
MEIHUIUHEL

m .edsoo .ru/9 f11bf51




[IpencraBneHus: 00 0OMMX HAYYHBIX

32 MPUHLIUIAX POMBIIIIEHHOTO 1 bubamorera LIOK hitps://
TIOJIy4EHHS BKHEHUIIMX BEIIECTB M -edsoo .ruf2 e45 ada f
33 YenoBek B MUpPE BEILIECTB U 1 bu6mmoreka LIOK https://
MaTepHaoB m .edsoo .ru /fd39587 d
bubmmoreka I[IOK https://
34 XuMUs U 30pOBBE YETIOBEKA 1 m edsoo ru /Ha 655271:2) 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

I[IpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpraHHqCCKOﬁ XNMHH

11

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpPA, pPOJM XHUMHUU B I[IO3HAHUU
SBJICHUWA TIPUPOJLI, B (OPMHPOBAHWHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW JIJIst
pelieHusT TPAKTUYECKUX 3a7a4 W IKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHON Cpesie

1.2

Bianenue cucTeMONM XMMHUYECKHMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIINe MTOHATHUS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIHHOCTh, CTETICHb OKHCICHUS, XHUMHYECKas CBS3b,
MOJIb, MOJIIpPHasE Macca, MOJISIPHBIM OOBEM, YIJICPOJHBIA CKEJNeT,
GyHKIIMOHANBHAS ~ TpYyINIa, paaukai, U30Mepus, U30MEDHI,
TOMOJIOTHUECKHI DS, TOMOJIOTH, VYIJEBOJOPOABI, KHCIOPOA- U
a30TcoJepIKaIie COSIUHECHHs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUPBI, OCIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJMHEHHUs); TEOPUU M 3aKOHBI (TEOpHs
XMMHUYECKOI0 CTpOEHMs opraHmdeckux BeniectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUH, (DAKTOIOTHIECKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHUHM U 0O€30MacCHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPraHWYECKHMX U  OPraHHUYeCKHX

BELIECTB B ObITY M MPAKTUYECKOM eATEIbHOCTH YeI0BEKa

1.3

ChopMHpOBaHHOCT, YMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
NOHATHM,  YCTaHaBIMBATB WX  B3aUMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOILIME IIOHATHSA IIPU OINHMCAHUM COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUIN

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMyn OpraHUYecKUX BELIECTB U  YpaBHEHUH
XUMHUYECKHUX PEAKINi, U3TOTaBIUBATH MOJEIN MOJIEKYJ OPraHUYEeCKUX
BEIIECTB ISl WILTIOCTPALUA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopmupoBaHHOCT, ~ YMEHHMI  YCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPTaHUYECKUX BELIECTB MO HUX COCTaBy M CTPOCHHUIO K
ompeAenéHHOMY Kiaccy (Tpymme) coeauHeHui (yriieBOJOpOIbI,
KHCJIOPOJT W a30TCOJEpXkAIINe COEIUHEHUS, BBICOKOMOJIEKYISIPHBIC
COeMHEHMs), JaBaTh KM  Ha3BaHUs 1O  CUCTEMaTUYECKOMU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACNATh BUIABI XUMUYECKOW CBS3HM B

OpPraHMYECKHUX COSAUHEHMSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~YMEHHMS TPUMEHSTH: TIOJIOKEHUS  TEOpHHU
CTpoeHHsl opranuyeckux BemectB A.M. BytnepoBa i 00bscHEHUs
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUA MacCChl BEIICCTB

YrieBoaopoibl. Kucnoponconep:xamne u a30TCOJIepIKaIlne

OpraHn4€CKUC COCANHCHU. BI;ICOKOMOJ'ICKyJ'I?IpHBIC COCAUHCHU

2.1

CpopMUpPOBAaHHOCT, YMEHHMH TPUBOIAUTH TPUBHAIBHBIC Ha3BaHUS
OTJICNIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, IMPOIMJICH, alleTHJICH,
ATWICHTJIMKOJb, TJIMIEPUH, (eHom, GopMalbaerua, areTalbIerul,
MypaBbHHas KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTAa,
CTeapuHOBasi KHUCJIOTa, TJII0OKO3a, (GPyKTO3a, Kpaxmai, MeJUTio03a,

TJTHIIVH)

2.2

ChopmupoBaHHOCTh yYMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne M XUMHYCCKHE CBOWCTBA THUITUYHBIX IPEICTABUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ITHUIICH,
MpOMWJICH, amneTuieH, OyramueH-1,3, mermwnOyramueH-1,3, Oenzodn,
METAaHOJI, TAHOJ, dTUICHIJINKOIb, TIUIEPHH, (PEHON, ameTanbIeru,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupOBaHHOCTh YMEHHUSI WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIWYHBIMM  IPEJACTABUTEISIMH  PAa3jIU4HBIX  KJIACCOB
OpPraHNYECKHX BEIIECTB YPAaBHEHHUSAMH COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ UCIONIb30BaHUEM CTPYKTYPHBIX hopmyi

2.4

CdopMupoBaHHOCTH YMEHUSs XapaKTEepU30BaTh HMCTOYHHKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMuUpoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYUYHOT'O IMO3HAaHUWs, UCIIOJIB3YEMBIX B XUMUH IIPHU U3YYCHHUU




BCIIECTB M XHUMHYECKHX SBJICHHI (Ha6J’IIO,I[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I T[IPUHATUA pCIJ_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHH COONIOATh TpaBWIa TOJIB30BAHUS
XUMHYECKOH TOCYMOoi U 1ab0opaTOpHBIM OOOPYJOBAaHHEM, a TaKXKe
mpaBmiia oOpalleHus ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIITOJIHCHUIO JIa60paTOpHI>IX XUMHNYECCKUX OIIBITOB

3.3

CdhopmupoBaHHOCTH YMEHUH TNIAHUPOBATH U BBINIOJHATH XUMHUYECKUAN
OKCIICPUMCHT (HpeBpaHICHI/ISI OpraHN4Y€CKHX BCIICCTB IIPHU HArp€BaHUU,
MOJIyYEHHUE ITUIICHA U M3y4YCHHUE ero CBOMCTB, KAYCCTBCHHBIC PEAKIIUU
OpraHn4Y€CKuX BCHIICCTB, ACHATypauusd 0€eJIKOB IIpn Harp€BaHHHU,
[[BETHBIC pPEaKIUH OEJIKOB) B COOTBETCTBUU C TPABWIAMHU TEXHUKHU
0e30MacHOCTH TIpU OOpallleHnd ¢ BEeHIECTBAaMH M J1aO0OpaTOPHBIM
000pyI0BaHUEM; MIPEICTABISATh pe3yNIbTaThI XHUMHAYECKOTO
JKCIEpUMEHTa B (OpME 3alMCH YPAaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YyIbTaTOB

3.4

Cq)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBOAUTL BBIYHUCJICHUA 110 XUMHUYCCKUM
YpaBHCHUAM (MaCCLI, 06’béMa, KOJINYCCTBAa HMCXOAHOIo BCIICCTBA HIIHN
MNpOAYKTa pCaKIU IO U3BECTHBIM MACCE, O6’béMy, KOJIMYECTBY OAHOI'O

N3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB pCaKI_II/II/I)

3.5

CdhopMupoBaHHOCTb YMEHHH KPUTHUYECKHU aHAJIU3UPOBATh
XUMHAYECKYI0 HH(GOpMAIHMIO, TONIYy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB

(cpenctBa maccoBoit nH(opMaruu, ceTb IHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCT, yMEHUW COOJIOAATh MpaBWJIa HKOJIOTHYECKH
11eJ1ecO00pa3HOro TMOBEIEHUs! B OBITY M TPYJOBOM JAEATEIbHOCTH B
LEIAX COXPAaHEHUS CBOETO 3I0pOBbi U OKPYXKAOWEH IPUPOAHOU
Cpellbl, OCO3HaBaTh OMNACHOCTh BO3JIEHCTBHS HA JKUBbIE OpPraHU3MBI
OTpeAeNIEHHBIX OPraHWYEeCKUX BELIECTB, IOHMMas CMBICI MOKa3aTess
I[MAK (mpenenpbHO AOMYCTUMOM  KOHIIEHTpAIlMH), TOSICHATH Ha
npuMepax crnocoObl YMEHBIICHUS W MPEJOTBPAILEHUS UX BPEIHOTO

BOSI[GP'ICTBPIH Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOIl MPOrpaMMbI CpeHero 0d1ero 00pa3oBaHus




pe3yJibTara

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aTOM,
SIICKTPOHHAst 000JI0YKa aToMma, S-, p-, d-3JIeKTPOHHbBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHUYECKasl CBA3b, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKass pemeéTKa, TUIbl XUMHUYECKUX PEaKlui
(OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC, JK30- M DHIOTEPMHUUYECKHUE,
pEaKIMu HMOHHOTO OOMEHA), PacTBOpP, SJICKTPOJUTHI, HEAJICKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM PEAKIUU, XUMUUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SIEKTPOIUTHUECKON nuccouuanmu, llepuonnueckuit
3akoH [I.J. MeHnneneeBa, 3aKOH COXPAaHEHHSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJy4eHHWH U OE30MacHOM WCIOJNB30BAHUH BaXKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY W NPAKTUYCCKON JIEATEILHOCTH

YCJI0OBCKa

1.2

ChopMupoBaHHOCTh yMEHHWIl BBISBIATH XapakTepHbIE TNPHU3HAKK U
B3aUMOCBS3b M3YYEHHBIX IIOHATHHA, NPUMEHATH COOTBETCTBYIOIIME
MOHATUS IIPU OINHCAHWM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX
BEIIECTB M MX IPEBPAIICHUM; BBIABIATH B3aHUMOCBI3b XUMHUYECKHX
3HaHUU c MOHATUAMHU u [IPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPCIAMCTOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMU MCTOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB U
XUMHYSCKHX  SBJICHUM (Ha6J'IIOI[€HI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MOJIETUPOBAHUE)

1.4

CdopmMupoBaHHOCTh yMEHUN OMNpPEAENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX PAa3JIUUYHOIO
cocTaBa, BHUJ  XMMHUYECKOW  CBA3M  (KOBAJIGHTHAasl,  WOHHAsi,
MeTaJuIM4ecKasi, BOJOPOJHAsA) B COCIMHEHUSIX, TUIl KPUCTAIUIMYECKOU
pPEHIETKA KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJsipHasi, MOHHasi,

METaJTUYECKas )

1.5

ChopMupoBaHHOCTh YMEHUH OMpEAENATh XapaKTep Cpeabl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3jInyHbIM MPU3HAKaM (YUCIYy U COCTaBY pearupyrommx

BEIICCTB, TEINIOBOMY J(P(PEKTy peakiuu, H3MEHEHUIO CTeneHen




OKHCJICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcaknuuu, y4acTuro

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTb ~YMEHHMH COCTaBISATb YpPaBHEHUsS  peakuuit
pa3IMYHBIX TWIIOB, IOJHBIE M COKPAIIEHHBIE YpPaBHEHWS peakLui
MOHHOTO OOMEHA, YUUTHIBAsL YCIIOBHSI, IPU KOTOPBIX ATU PEAKLIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIMH, MOATBEPIKIAIONINE
KaueCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopMUpOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX peaxkuuii MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOIO OajlaHCca 3TUX peakuuit

1.10

ChopMHUpPOBAaHHOCT, yMEHHH OOBACHITH 3aBHCUMOCTh CKOPOCTH

XUMHUYECKON pEeaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

CdopmupoBaHHOCTh YMEHHUH  OOBACHATH  XapaKTep CMELIEHUs
XUMHYECKOI'0 PaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO BO3JIEHCTBUS

(mpunnun Jle [latenbe)

O6I.I.Ia$I N HCOPraHN4YCCKasl XUMHA

2.1

CdopmMupoBaHHOCTE yYMEHUH pacKpbIBaTh CMBICT lleprommyeckoro
3aKOHa J.N. Menneneena u JEMOHCTPHUPOBATH €ro

CHUCTEMAaTH3UPYIOIIYI0,  OOBACHUTEIbHYIO U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpOBAaHHOCTh YMEHUN XapaKTePU30BaTh FJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHToB 1-4 mepuomoB Ilepuomnueckoi
cucTeMbl xuMmMudeckux odnemeHToB JI.M. MenaeneeBa, HCMoOIb3ys
MOHATHS  «S-, P-, O-3JIEKTPOHHBIE OpPOHUTAIHM», «IHEPreTHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYCCKHUX JJICMCHTOB U UX COG,Z[I/IHCHI/Iﬁ 110 HepnonaM nu prHHaM

[lepuoanueckoit cucremsl Xxumuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKHMMH  BEHIECTBAMHU  C  [OMOIIbIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTAHaBIMBATh  MPUHAIE)KHOCTH

HEOpPraHMYECKUX BELIECTB IO MX COCTaBY K ONpEACIEHHOMY KJaccy




(rpyr[ne) COCIUHEHUHN (HpOCTLIe BC€IICCTBA — MCTAJJIbl 1 HEMCTAJLJIbI,

OKCHJbI, OCHOBAaHUS, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHUU HCIOIB30BaTh XMMHUUYECKYIO CHMBOIUKY
JUIsL  cocTaBlieHUss (GOpMyN BEIIECTB W YpPaBHEHHM XHUMHUYECKHX
peakuuii, cucremarnyeckyro HoMeHknatypy (IUPAC) u tpuBuanbHble
Ha3BaHUs OTHEJbHBIX HEOPraHUYeCKUX BeHIeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas HW3BECTb, HETall€Hash W3BECTb,

MUTHEBAsI COJIA, TUPUT U JIPYTHUE)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHHME  TEHETHUECKOM  CBSI3M  MEXIY
HEOPTaHUYECKUMHU BEIIIECTBAMHU C  TIOMOIIbBIO ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHUPOBAaHHOCTh YMEHHH TJIAHUPOBATH W BBITIOJHATH XUMHUYECKHUI
HKCIEPUMEHT (pa3jio’KeHUEe TEepPOKCHAA BOAOPOJAa B MPUCYTCTBUHU
KaTaJIn3aTopa, ONpPENENICHUE Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO HWHAMKATOpA, BIUSHUE pPa3IUYHbIX (AKTOPOB Ha
CKOPOCTh XMMHMYECKOM peaKIMH, peaklud HOHHOTO OOMEHa,
KaueCTBEHHbBIC PEAKIIUU Ha CylbdaT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMS, PEIIEHUE SKCHEPUMEHTAIbHBIX 33/ad IO TeMaM
«Metamnsl» u «HemeTael») B COOTBETCTBUU C MPAaBUIAMU TEXHUKH
0e30MacHOCTH TpH OOpalleHUH C BEIIECTBAMU W JaOOPATOPHBIM
o0opynoBaHuEeM; MIPEACTABISATh pe3yNbTATHI XUMUYECKOT0
JKCIIEpUMEHTa B (QopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTAaTOB

2.8

ChopMUpOBaHHOCTh YMEHHH COOJIOAATh MpaBWiIa TOJH30BAHUS
XUMHUYECKOH TOCYyION W JabopaTOpHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuia oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLIUSIMHU

110 BBIITOJIHEHHUTIO J'Ia60paTOpHI>IX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMHUpOBaHHOCTH YMEHHI XapaKTepU30BaATh XUMHYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHsI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke c(OpMHUPOBAHHOCTH IpeE/CTaBICHUI 00
o0LMX HAy4yHBIX MOPHUHLUNAX M  DKOJOTMYECKUX Ipoliemax

XUMHYCCKOT'O IIPOU3BOJACTBA

3.1

XUMUA U KU3HL. PacuéTrl

ChopMHUpPOBAHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTABIISIIOIICH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIHM XUMHU B TIIO3HAHUH




SBJICHUA NOpUPOABl, B (POPMUPOBAHUM MBIIUIEHUS M KYJIbTYphI
JUYHOCTH, €€ (YHKUMOHAJIbHONH TI'PaMOTHOCTH, HEOOXOAMMOM i
peleHus] MPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOI'O

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie

3.2

CdhopmupoBaHHOCTB yYMEHUHI KpPUTHYECKHU aHaJIU3UPOBATh
XUMHUUYECKYI0 HH(POpMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHUKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOJIFO/IaTh TIPaBHIA DKOJIOTHUYECKU
1eeco00pa3HOro TOBENCHUS B OBITY M TPYAOBOH ACSITENHHOCTH B
[EISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPYXAIOMIEH MPHPOIHOM

cpeabl

3.4

Oco3HaBaThb OIIaCHOCTH BO3HCﬁCTBHH Ha  JXUBBIC OpraHHU3MbI
Ol'IpeI[eJ'IéHHBIX BCIICCTB, TIOHUMasA CMBICII ITIOKa3aTCJIsd HZ[K, IIOSACHATDH
Ha IMpuMepax CITOCOOBI YMCHBIICHUSA U MPEAOTBPAIICHNUA UX BPCIAHOI'O

BO3JICHCTBHUA Ha OpTraHu3M 4YC€JIOBCKa

3.5

ChopMUpOBAaHHOCTH ~ YMEHHMH  TPOBOJIUTH  BBIYHUCICHUS  C
UCTIOJIb30BAHUEM TOHITHS «MaccoBasi JOJISl BEIIECTBA B PAcCTBOPE»,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUECKUX PEAKIHUSIX, MAaCChl
BEILECTBAa WJIM 00BEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WiH 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLUH BEIICCTB,
TEII0BOTO 3(dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI

BCIICCTB, IMPCBPALLICHUA U COXPAHCHHA SHCPIruu




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOU XUMHUH

11

IIpenmeT OpraHM4eCKOM XUMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
[IOJIy4CHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHUYECKHUX

coenuHenuit A.M. bytiepoBa, €€ 0CHOBHBIE MOT0KEHUS

1.2

CtpykTypHBle (QOPMYJIBI OpPraHMYECKUX BEMIECTB. [ OMOJIOTHS, H30MEpUS.
XuMHUUYECKasl CBSA3b B OPraHUYECKHX COCIUHEHUSAX — OJMHAPHBIE U KpaTHbIC

cs3u. [IpencraBieHue o KIacCHPUKAIUN OPraHUIECKUX BEIECTB

1.3

Homenknatypa opraHnyeckux COEAMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpeI[CTaBI/ITeJICf/'I KJIACCOB OPraHNYCCKUX BCUICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psiZl. MeTaH U 3TaH — pocTeine
NPEJCTABUTEIN QAJIKAHOB: (U3UYECKHE M XUMHUECKHE CBOWCTBA (peaKiuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXO0XACHUEC B TPpUPOAC, IMOTYUCHUEC U MIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. DTWUIEH U NPONWIEH —
NPOCTEUIINE TPEACTABUTEIN AJIKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOWCTBA
(peakuuyu THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U

HOJ'II/IMCpI/ISaHI/II/I), IMOJIYYCHHUEC U IIPUMCHCHHUEC

2.3

Anxaauensl: Oyraauesn-1,3 u wmetwiOyragueH-1,3: cTpoeHue, BaxHeHIIne
XMMHYECKHE CBOMCTBa (peakuus noiauMepusanun). [lomyueHre CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUNA DS, AICTHIICH —
MPOCTEUININN TIPEACTABUTEIh QJIKHHOB: COCTaB, CTpOeHWE, (U3HUYECKUE |
XUMHUYECKHE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

FOpeHI/IH), MOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHHe, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakiuu raJoreHupoBaHMs U HUTPOBAHMS), HOJIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (uU3MYecKHe U XMMHUYECKHE CBOilcTBa  (peakuuu
rajJlOTeHUPOBAHUS M HUTPOBAHMA), MOJIyuYe€HHE M NpUMeHeHHe. TOKCHYHOCTh
apeHOB. ['eHeTnmyeckas CBsA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAICKALIMMHU K

Ppa3jIniHbIM KJIaCCaM

2.6

[IpupoHbie UCTOUHUKH YTIIeBOAOPOA0B. [IprpoaHblil ra3 u nonyTHele HEPTIHBIE




ra3el. Hegtb u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEPTU: MEeperoHkKa,
KPEKUHI (TepMHMUYECKHUH, KaranuTudeckuit), muponus. IlponykTsl mepepaboTku
He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBI yroiab u

MMPOAYKTHI €0 nepepa60TKH

Kucnoponconep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenpHbIe OHOATOMHBIE COUPTHI. METaHON M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XMMHYECKME  CBOWCTBa  (peakUMM C  aKTUBHBIMH  METaJUIaMH,
raJIOTeHOBOJIOPOAAMH, TOpPEHHUE), INpPUMEHEHHE. BoaoponaHble CBSI3M MeEXIy
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa M 3TAaHOJIA HA OPraHU3M 4YeJIOBEKa.
MHOroaToMHbIE CITUPTHL. DTUICHIJIMKOIb U TIIUIEPUH: CTPOCHUE, (PU3NIECKHUE U
XUMHUYECKHE CBOICTBa (B3aMMOJEICTBHE €O  IIEJIOYHBIMH  METAJUIaMU,
KauecTBEHHAsl peaklus Ha MHOI0ATOMHbIE cIUpPTHI). JlelicTBHEe HAa OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/IG rIMIOCprUHA U OTUJIICHI JIMKOJIA

3.2

®deHol:  CTpOCHUE MOJEKYNbl, (U3UYECKHUEe ¢ XHUMHUYECKHE CBOICTBA.

Toxcuunocts penona. [Ipumenenue penomna

3.3

3.4

Anbaeruapl U KeToHbl. PopManblIerus, aleTaibIerua: CTpoeHue, Gusndeckue u
XUMHUYECKHE CBONCTBA (peaklUu OKHUCICHHS U BOCCTAHOBJICHMSI, KaUeCTBEHHbBIC

peakuun), MojiyueHue U NpuMeHeHHe

OnHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbuHAs M YKCYCHas
KHUCJIOTBI: CTPOCHHE, (PU3HMUECKHE U XUMUUECKHE CBOMCTBA (CBOWMCTBA, OOIIHE NI
Kjlacca KHUCJIOT, peakiuss JSTepuuKanuu), IOJyueHHe U IPUMEHEHHUE.
CreapuHoBasi M OJEMHOBAsl KUCJIOTHl KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX

KHUCJIOT. MBlIa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOIICC ,Z[eﬁCTBHe

3.5

Crnoxxuble 3GUpHl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonmornyeckas poib

KHPOB

3.6

VYraeBojbl: coCTaB, KiIacCU(UKALU YrIeBOAOB (MOHO-, M- M MOJUCAXAPUIBI).
['moko3a — mpocTeWIMi MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBL,
¢dusznueckrue U XUMUYECKUe CBOMCTBA (B3auMoaeiicTeue ¢ ruapokcuiom meau(ll),
OKHCJICHME aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHnoBieHwue,
OpOXKeHHE TIIIOKO3bl), HAXOXJICHHUE B MPHUPOJE, MPUMEHEHHE, OHOJIOTHYecKas
posb. dorocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxmMan u Hesmiono3a Kak
IpUposiHble moiauMepbl. CTpoeHHE Kpaxmayna M LeUlojo3bl. Pusznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PeaKkius ¢ HOAOM)

A30Tconep>1<au1ne OpraHn4cCKUc COCAUMHCHHUA

4.1

AMMHOKHCIIOTHl KaK amM{(OTEpHbIe OpraHuYecKue coeAuHeHus. Pusnueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TMpUMepe TiuiuHa). buonormdeckoe




3HaYE€HUE aMHHOKHUCIOT. IlenTtuabl

4.2

benkun kak mNpUpPOIHBIE BBICOKOMOJIEKYNApHBIE coeanHeHus. [lepBuuHas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OENKOB:

ruapojim3, AeHaTypaluusa, KAUCCTBCHHBIC pCAaKIIUU HA Oenku

BBICOKOMOJIEKYIIApHBIE COETMHEHUS

5.1

OCHOBHBIE IIOHSATHSA XHMHHU BBICOKOMOIJICKYJISAPHBIX COCI[I/IHCHI/Iﬁi MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb NTOJIMMEPU3AlIUN, CPECAHAA MOJICKYJIApHAasd
macca. OCHOBHEIC MCTOABI CHUHTEC3a BbICOKOMOJICKYIISAPHBIX COCIUHECHUN —

noJimMepu3anua U NOJIMKOHICHCALIA

5.2

BKCHCpI/IMCHTaHBHHC MCTOAbI H3YUYCHHUA BCHICCTB ©U HUX npeBpameHI/HTI:
O3HAaKOMJICHUE C 06p33HaMI/I MMPUPOAHBIX U UCKYCCTBCHHLIX BOJIOKOH, IJIACTMACC,

Kay4yKoB. [lonyuenue cuHTeTHYECKOro KaydyKa U Pe3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUH

11

XuMudeckuit s1aemMeHT. AToMm. SIpo aToma, M30TOMBI. DIEKTPOHHAS 00O0JOUKA.
DHepreTHYecKre yPOBHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpeieieHus dJEKTPOHOB MO0 OpOUTANSIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAsI KOH(PUTYpAIHsi aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuognueckas cucrema XUMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cucTeMbl
xumudeckux iemMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOPHUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB IO IpylnaM U MepHoaM.

3HaueHue NEPpUOANICCKOr'0 3aKOHA B PaA3BUTHUHU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKass CBSI3b. BHIbl XMMHYECKOW CBA3U
(koBajieHTHAsT HEMOJISIPHAs W TOJspHas, HWOHHAs, MeTauindeckas). VoHBI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(oOMeHHBIN U TOHOPHO-aKLENTOPHBIN). BomopoaHast cBs3b

14

BanenTHOCTh. DneKTpoOTpULIATENBLHOCTE. CTENEHb OKUCIEHUS

1.5

BemecTBa MOJNEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA
BELIECTB OT THUMNAa Kpuctamnuueckod pemérku. [loHsTHe 0 AMCIEPCHBIX

cucremMax. McTtuHHBIE U KOJUIOMJHBIEC paCTBOPLI. MaccoBas J0JIA BCIIECTBA B




pacTBope

1.6

KHaCCI/I(bI/IKaLII/IH HCOPraHU4YCCKUX COCJIMHCHMUI. HOMeHKJIaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMuueckas peaKknuys. Knaccmbnxaum{ XUMHNYCCKUX peaKI_II/Iﬁ B
HeOpraHquCKOﬁ u OpF&HH‘lCCKOﬁ XMMHH. 3aKOH COXPAHCHUSA MACCHI BCUICCTB,

3aKOH COXpaHCHUA U MPEBPAIICHUA SHCPIUU MPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMLIC pCaKmuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIUAKOIIHMEC Ha

COCTOsIHME XUMHUYeCKoro pasHoBecus. [Ipunuun Jle llarense

1.10

9H6KTp0J'II/ITI/I‘{eCKaH Jucconuanus. CunpHble U cl1aOble QJICKTPOJIUTEI. Cpez[a
BOJHBIX paCTBOPOB BCHICCTB: KUCJIAA, HCfITpEU'ILHB.SI, meiIoyHasd. PeaKLII/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkumun

Heoprannueckas xumus

2.1

Hemetamnel. TlonoskeHne HEMeETalJIOB B HepHO,Z[I/I‘ICCKOﬁ CHUCTCMC XHMMHUYCCKHX
3JICMCHTOB Z[I/I MCHI[CJ'IGCB& U 0COOEHHOCTH CTPOCHHUA aTOMOB. du3nueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IFI HEMCTAJIJIOB (Ha npumMepe Kucjiopoaa, CEphbl,

docdopa u yraepoaa)

2.2

XUMHYECKHE CBOICTBa Ba)KHEUIIMX HEMETA/IOB (TaJOreHoB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U WX  COCNUHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIIMNX ~ KHUCIOT, BOJIOPOAHBIX coenuHeHuil). [lpumeHenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckol cucTeME XUMHYECKUX
anemeHToB /(.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. O0mMe guznueckue cBoricTBa MeTaJIoB. CIuTaBbl METAJUIOB.

DNEKTPOXUMHUUECKHUN Psi/i HAIPSHDKEHUH METaIIJIOB

2.4

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAIOB (HATpWU, Kaluii, KaJabIui,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeNe30, MeIb) U WX coeauHeHun. OOmme

CHocoObI OJTy4YeHHsI MEeTaJuIoB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'emetnueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3IUMYHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Poib xuMuu B 0OOECNEYCHHH 3KOJOTHYECKOW, JHEPreTUYCCKOW W ITHIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIIMHEL. [IOHATHE O HAay4YHBIX METOJax MO3HAHUS

BEHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

Hpe,I[CTaBJ'ICHI/IH 00 O6H_[I/IX HAYYHBIX HNPHUHOUIIAX MPOMBIINIJICHHOTO IMOJYYCHUSA




Ba)XKHEHUIIINX BeEIIECTB. YeaoBEK B MHUPE BCHICCTB U MATCpPHUATIOB: BaKHEHUIITHE
CTPOUTCIIBHBIC MAaTCpUualibl, KOHCTPYKHOHWOHHBIC MATCPpHUAJIbI, KpaCKH, CTCKIIO,
KEepaMHKa, MaTCpuajibl A DJSJICKTPOHHUKHU, HAHOMATCpHUAJIbl, OPTraHUYCCKHUC U

MUHepalbHble yI00peHus

3.3

XuMHUsT W 3I0pOBbE UEJIOBEKAa: IIpaBWjIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 6€30MaCHOTO UCIIOIb30BAHUS MPENapaToOB OBITOBOM XUMHH

B [IOBCETHEBHOU KU3HU




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus. 10 knacc. ['a6puensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»
» Xumus. 11 xkmacc. ['abpuensa O.C., Ocrpoymo W.I'., Cnagkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
IMa6puansan.O.C., Ocrpoymon U.I'. Xumus 10 knacc. ba3zoBbrit
ypoBeHb.MeToaudeckoe rmocooue 2023

I"a6puansn O.C., OctpoymoB U.I'. Xumus 11 knacc. ba3oBblil ypoBeHb.

Meroanueckoe nocodue 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETHU
HUHTEPHET

https://school-collection.edu/ru -emunas xoyekIus MUPPOBEIX 00pa30BATEIIEHBIX
pecypcoB

https://him.1september.ru Equnas komnexuust [IOP. [IpeameTnas komnekius
"Xumus"

https://www.uroki-net-UROKI.NET






