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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo XMMuu Ha YpOBHE CpeIHEro o01iero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®enepauun», TpeOoBaHUN K pe3yibTaTaM OCBOEHMs (eaepalbHONH 00pa3oBaTeIbHOM MpPOrpaMMbl CPEJHEro OO0ILero
obpaszoBanust (POII COO), mpexacraBneHHsix B DenepanbHOM TrocyaapcTBEHHOM oOpazoBatenbHOM crangapre COO, ¢ yuérom Konnenmuu
npernoiaBaHust yueOHoro npeamMeTa « XuMus» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit denepanyu, pean3yromux OCHOBHBIE 00pa30BaTelbHbIE
IPOrpaMMbl, 1 OCHOBHBIX IoyokeHUH «Ctrparerun pasutus BocnuTaHus B Poccuiickoil @enepauuu Ha nepuoa no 2025 rona» (Pacnopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY IOJX0/10B K pa3pabOTKe MPpOrpaMMbl 110 XMMHUHU, K ONPEIEIEHUI0 001Iel cTpaTerui o0ydeHusl, BOCIUTAHUSA U Pa3BUTHUS, 00yJaromuXcs
cpeactBamu ydyebHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIentyaiabHble mnosnoxeHus ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LieJIel, coiepKaHMsl, pe3yIbTaTOB 00y4eHUs U TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHME, I10JIy4aeMOE€ BBITYCKHHKaMHU 0O0I1e00pa3oBaTelbHON OpraHu3aliM, SBISETCS HEOThEMJIEMON 4YacThl0 HX
oOpa3oBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM 3TalloM peaau3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIMX
LEJIOCTHOW CUCTEME XMMHYECKOro oOpa3oBaHUS. DTH LIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB NMPHUPObI, (OPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH
KYJIbTYpbl YelIOBEKa, a TaK)K€ JKOJIOIMUECKH OOOCHOBAaHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pPOBBI0 U TNPUPOAHON cpene. Peanusyercs xumumdeckoe
oOpa3oBaHue OOy4aroIMXCsl Ha YPOBHE CpelHEero obuero oOpa3oBaHUs CpelCTBAaMM y4deOHOro mpeamera «XHMHSA», COJEpKaHUE U IOCTPOCHHE
KOTOPOT'O OIpeJesIeHbl B MPOrpaMMe MO XMUMUHU € YYETOM creur(UKH HAyKH XUMHH, €€ 3Ha4eHUs B MO3HAHWU MPUPOJBI U B MAaTEPUAIBHON KU3HU
oOmiecTBa, a Takke ¢ y4€TOM OOLIUX Iesiel U MPUHIUIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeJIHEro ooiiero oOpa3oBaHHUs B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYIO pOJib B COBPEMEHHOM LIMBMIIM3ALIMH, B CO3aHUU HOBOM 0a3bl MaTepUanbHOM
KyJnbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOT'O MBIIIICHHS, B CO3/IaHUE 1I€JIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroIeM
MHUpPE KaK O €AMHCTBE NMPUPObI U YEJIOBEKa, KOTOpoe GOpMUPYETCS B XUMHUHU Ha OCHOBE MOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEro MUpa,

OCO3HAaHHA B3aMOCBA3U MEKAY CTPOCHUCM BCIICCTB, UX CBOMCTBaMH M BO3MOKHBIMU 00J1aCTIMHU IIPUMCHCHUSA.
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TecHo B3auMOJEHCTBYSI C JPYrMMH €CTECTBEHHBIMH HayKaMH, XMMHUS CTajla HEOThEMJIEMOM YacTbl0 MHMPOBOHM KyJIBTYphbl, HEOOXOAMMBIM
YCIOBUEM YCIIELIHOTO TPYyJa U MKU3HU KaKI0ro wieHa ooOuectBa. CoBpeMEHHasi XUMHUs KaK HayKa CO3MAATeIbHas, KaK HayKa BBICOKMX TE€XHOJOIHMM
HampaBjieHAa HAa pPELICHHE TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKOH, MUIIEBOH, IKOJOTHUYECKOU
0€30I1aCHOCTH U OXPaHbl 3/J0POBBS.

B cootBercTBMM ¢ 00mMMHU LETSAMH U IPUHLKIIAMH CPEAHEro o0Iero oopa3oBanus coaepkanue npeamera «Xumus» (10—11 kmacebl, 6a30Bbli
YPOBEHb H3YyYEHHs) OPUEHTHPOBAHO IMPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaroImuXcs, HEOOXOOUMYI0 UM JUIsl BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIIELIIHOTO BKJIOYEHHS B KU3Hb COLMYMA, MPOAOJKEHUS 00pa30BaHUS B Pa3jIMYHbIX 00JACTSIX, HE CBA3AHHBIX
HEINIOCPEICTBEHHO C XUMUEH.

CocraBisromuMu npeaMeTa «XUMus» ABISOTCS 0a30Bble Kypebl — «Opranudeckas Xumusi» 1 «OO0mias u HeopraHudeckasi XMMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUSI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHUI MO HEOPraHWYECKOM XMMHUM (C BKJIIOYEHHWEM 3HAHUU U3
o0meld XuMHUM) W OpraHudecKod xumuu. DopMUpOBaHUE HJAaHHOW CHCTEMbl 3HAHUW TP HM3YYCHUH TNIpEeIMeTa OOECIEYMBAET BO3MOXKHOCTh
paccMOTpEeHUs BCEro MHOrooOpa3us BEIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHHU.

CrpykTypa comepkanusi KypcoB — «Opranudeckas xumus» 1 «OOm1as 1 HeopraHudeckas XUMHsS» cpopMUpoBaHa B IMporpaMMe Mo XMMHMU Ha
OCHOBE CHUCTEMHOI'0 I0/IX0/1a K M3yYeHHMIO Y4eOHOro mMaTepuana U 00yClIOBJI€Ha UCTOPUUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha ONpeAeNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCHYECKOW TEOPHH CTPOCHHMSI OPraHUYECKHUX
COEJMHEHUH, a TakXKe Ha yYpOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IpeJCTaBIeHHH O cTpoeHuM BemiecTB. CBeieHUs 00 M3ydaeMbIX B Kypce
BEIIIECTBaX JAl0TCA B Pa3BUTHU — OT YIJIEBOJOPOJOB /10 CIOXKHBIX OMOJOrMYECKH aKTHBHBIX COEIMHEHUH. B Kypce opraHuyeckoil XMMHUH MOJIYyYarOT
pasBuTHe c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHus IEPBOHAYANIBHBIE TPEICTABICHUS O XUMUYECKON CBA3H, KI1acCU(UKAIIMOHHBIX
IIPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHHUs B IpeAMeTe «XUMHsD 0a30BOr0 YpOBHs pacCMaTPUBAETCS M3YUYEHHBIH Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
TEOPETUYECKH MaTepuall U (PaKTOJIOTHYECKHE CBEIEHUS O BELIECTBAX M XUMHUECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1as 1 HeopraHuieckas
XUMUS» 00YYaIoIIUMCS MPEAOCTAaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEPUOJIMYECKOro 3aKOHAa C OOLIETEOPETHUYECKHX M METOIOJOTHYECKHX
MO3UIUH, NTy0Ke MOHATh HCTOPUYECKOE U3MEHEHUE (QYHKIIUM 3TOro 3aKkoHa — 0T 00001aroIell 10 00bSICHSIOMEN U MPOTHO3UPYIOLIEH.
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Enunas cucrema 3HaHMH O Ba)KHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX M NMPUMEHEHMH, a TAKXKE O XMMUYECKHUX PEaKLUsAX, UX
CYILIHOCTU M 3aKOHOMEPHOCTSX NMpOTEKaHUs JononHsercd B Kypcax 10 n 11 kiaccoB 3neMeHTaMM coAepkKaHMsl, UMEIOIUMHU KYJIbTYPOJIOTMUECKUNA U
IPUKIIAIHON XapakTep. JTH 3HaHMsI CIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3U XMMUU C APYTUMHU HayKaMH, PacKpbIBaloT €€ pojb B IO3HABATEIbHOW U
IPAaKTUYECKON [1eATEIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAaHUIO YBA)XKEHUS K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPUM U IPAKTUYECKHUX
NPUIOKEHUH XUMHHM, TOMOTAalOT BBIYCKHUKY OpPHUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMMEH,
KPUTUYECKH OCMBICIIMBAaTh HMH()OPMAIMI0O U TPUMEHATh €€ [Js TOMNOJHEHUS 3HAHWW, DPEUICHUS HWHTEJUICKTYyalbHBIX W HKCIEPUMEHTAIBHBIX
UCCIIEIOBATEIbCKUX 3a7ad. B 1emom conmepkanue ydyeOHOTO mpenmera «XUMUs» JaHHOTO YPOBHS W3YYEHHsS] OpPUEHTHPOBAHO Ha ()OPMHPOBAHUE Y
00y4aroIuXcsi MHPOBO33PEHUYECKOM OCHOBBI Ui TNMOHUMaHUSA (QUIOCOPCKUX HIEH, TakUX Kak: MaTepualbHOE EJAMHCTBO HEOPraHWYECKOro U
OpPraHUYeCcKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM U CTPOEHHUEM, [TO3HABAEMOCTb IPUPOIHBIX SBICHUN MyTEM SKCHEPUMEHTA U
pelIeHus MPOTUBOPEYHH MEXy HOBBIMHU (haKTaMH U TEOPETUUECKUMH MPEINOCHUTKAMHU, OCO3HAHUE POJIM XHUMHUHU B PEHICHUN YKOJIOTHUECKUX MPOOIIEM,
a TaKkKe mpoOsieM cOepe)eHHST YHEPTETUIECKUX PECYPCOB, CHIPHS, CO3/IaHUSI HOBBIX TEXHOJIOTUN M MAaTEPHAIIOB.

B mane pemienus 3ajay BOCIUTAHUSA, Pa3BUTUSA M COLMATIM3ALMK OOYYAIOUIMXCS MPUHATHIE IPOrpaMMOI 10 XUMHUH MOAXO/b! K ONPEIEICHUI0
COJIepKaHUsl U TOCTPOEHUS IMpeaMeTa MpelycMaTpUBaloT (OPMUPOBAHME YHUBEPCAIbHBIX Y4EOHBIX NEHCTBMH, MMEIOIMX 0a30BO€ 3HAUEHHUE IS
Pa3IUYHBIX BUJOB JESATENBHOCTU: pElIeHUs MpoOjeM, MoucKa, aHaiu3a U o0paboTKM HHPOpMAlMK, HEOOXOAUMBIX JUIsl MPHUOOPETEHUs OIbITa
IPAKTUYECKON M MCCIIeI0BATEIbCKON eI TEIbHOCTH, 3aHUMAOIEN Ba)KHOE MECTO B IIO3HAHUM XUMHUH.

B npakTuke npenojaBaHMs XMMHUHM KaK Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, TaK U HA YPOBHE CPEAHEro oduero odpa3zoBaHus, MpU
OIPECIICHUN COJIEP/KATENBHON XapaKTEPUCTUKH LI€JIEH U3yYeHUs NpeIMeTa HalpaBJICHUEM IEPBOCTENIEHHON 3HAYMMOCTH TPAaJULMOHHO NPU3HAETCS
(dopMUpOBaHHE OCHOB XMMHYECKOM HAyKM Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOW AESITEbHOCTH YeJIOBEKa W KaK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyNbTypbl. C METOAMYECKOM TOYKHM 3pPEHMS] TaKOM MOJAXOJ K ONpPENEICHMIO Iiesiel M3Y4YeHMs] IpeaMeTa SIBISETCs] BIIOJIHE
OIPaBJaHHBIM.

CornacHo TaHHOHM TOUYKE 3peHMS TTIAaBHBIMU LIETSIMH U3YyUeHHs npenMeTa « XuMus» Ha 6a3oBoM yposae (10 —11 xi1.) siBisitoTest:



¢ (opMupOBaHHE CHUCTEMbl XMMHUYECKHUX 3HAHMHA KaK Ba)KHEHIIEH COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOH
JeKaT KIIOYEBble MOHATHUSA, (QyHIAaMEHTaJbHble 3aKOHBl U TEOPUM XUMHUHU, OCBOCHHUE $3bIKA HAYKH, YCBOCHHE U MOHHUMAHHUE CYHUIHOCTHU
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIEHUE C UICTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHHE U pa3BUTHE IMPEACTABICHUI O HAy4YHBIX METOJaX ITO3HAHUS BEIIECTB M XUMHYECKHX pPEaKIHil, HeOOXOIUMBIX s
IPUOOpPETEHUS] YMEHMM OpPUEHTHPOBATHCSI B MHUPE BEUIECTB M XUMHUYECKHUX SBJICHMH, MMEIOLIUX MECTO B NPUPOJE, B IMPAKTUUYECKOW U
IMOBCEAHEBHOMN XKU3HU;

® pa3BUTHE YMEHUI U CIOCOOOB JIEATEILHOCTH, CBSA3aHHBIX C HAOMIOACHUEM B O0OBSICHEHHEM XUMHUECKOTO SKCIIEPUMEHTA, COOITIOJICHUEM TTPaBUII
0€3011acHOTr0 00pAaIIEeHUs C BEIIECTBAMH.

Hapsiny ¢ atum, copepxarenbHas XapaKTepUCTHUKA LEeJeH U 3a/1a4 U3Y4EHHUs MIpeaMeTa B IporpaMMe MO0 XMMUM YTOUHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU B CUCTEME CpeliHero oOuiero oopasoBanusa. CeroaHs B MpenojaBaHUU XUMHH B OOJBIIEH CTENEHH OTAaETCs
IPEIIIOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJAepX aHUs OOy4yeHHUs, OpPHUEHTHUPOBAHHOM Ha MOATOTOBKY BBINIYCKHHKA 0O0II€e00pa3oBaTelbHON
OpraHu3aIiy, BIaICIONIero He HA0OPOM 3HAHMM, a (PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSMHU aKTUBHOTO TIOJIYYEHUS 3HAHUN
IIPUMEHEHHUS UX B PEAIbHOM JKU3HM U1 PELICHMS] IPAaKTUYECKUX 3a1a4.

B cBsi3u ¢ 3TUM NpH U3y4YeHUU NpeaMeTa « XUMHUS» JOMUHUPYIOIee 3HaUeHHe TPUOOPETaoT TaKKUe 1NN U 3a/1a4H, Kak:

ajanTtanus oO0y4aroIIKUXCsl K YCJIOBUSAM JUHAMHYHO Pa3BUBAIOLIETOCS MUpPaA, (GOpMHpOBAaHNE MUHTEIUIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX PELICHUM B KOHKPETHBIX KMU3HEHHBIX CHUTYalUsX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

(dopmMHpoBaHUe y 00yUYaIOUIMXCS KIIOUEBbIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIS PAa3IMYHBIX BUI0B
JIeATeTLHOCTH: pPeIIeHus MpoOjeM, MOUCKa, aHaru3a U 00paboTKKu MHOOpPMAIUK, HEOOXOIUMBIX U1l TIPHOOPETEHHS OIbITa JIEeATeIbHOCTH, KOTOpas
3aHMMAeT BaXKHOE MECTO B TO3HAHMM XUMHH, a TakXKe JJI OIEHKU C TO3MIMH 3KOJOTMYecKON Oe30MacHOCTH XapaKTepa BIMSHUS BELIECTB U

XUMHYCCKUX ITPOLCCCOB HA OPraHU3M YCJIOBCKA U IPUPOAHYIO CPECAY,



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYYaIOUIMXCS: CIOCOOHOCTH CaMOCTOSTEIBHO
NpUOOpPETaTh HOBBIC 3HAHUS 110 XUMUHU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMHU, HCIIOJIB30BATh COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOIOTHH
JUTSI TIOUCKA U aHalin3a y4eOHON M HAYIHO-TIOMYJIIPHOW HH(DOPMAIIMYA XUMHUYECKOTO COJCPKAHUS;

(GopMHpOBaHUE U pa3BUTHE Yy OOYYAIOMIMXCSI ACCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHS, HAOII0IATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpPBbIE 0COOCHHO HEOOXOAUMBI, B YACTHOCTH, TIPU TUIAHMPOBAHUHU M NPOBEACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIHTaHHUE y 00yYaIOMUXCs YOSKAEHHOCTH B TYMaHUCTUYECKOW HANPaBICHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUU TII00AIBHBIX POOIIeM
PaIMOHATILHOTO TPUPOIONIOIB30BAHMSI, TOMIOJHEHUS YHEPTETHUECKUX PECYpPCOB U COXPAHCHUS MPUPOIHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH
OCpEeIKHOTO OTHONIICHUS K TPUPOAE M CBOEMY 3JIOPOBBIO, a TAaKKe MPHOOPETCHHS OIBITA HWCIIOJB30BaHUS TOJYYCHHBIX 3HAHUH JUISI TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBJICHUSIMHU.

B yde6HOM 1u1aHE cpemHero obmiero oopa3oBaHuUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHSI BXOJHUT B COCTaB MPEAMETHON o0yiacT «ECTecTBEHHO-
HAyYHBIC TTPEIMETHIY.

OO11ee yrcno 4acoB, OTBEIEHHBIX I U3YyYSHHS] XUMUHU, HA 0a30BOM YpOBHE Cpe/lHero o01iero oopa3oBanus, coctabisieT 68 yacos: B 10 kiacce
— 34 yaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezeno).

[Iporpamma peanuzyercs ¢ UCIOJIb30BaHUEM 000PYI0BaHUS LIEHTPa ECTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOU HarpaBieHHOCTH «Touka pocTay.



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKAA X1MUA

TeopeTnueckne OCHOBBI OPraHUYECKOU XUMHUU

[IpenMeT OopraHMYeCKO XMMHU: €€ BO3HUKHOBEHHUE, PAa3BUTHE M 3HAYCHUE B IIOJyYEHUHU HOBBIX BEILECTB U MaTEpUANOB. Teopus CTpOCHMS
opranudeckux coequHenuii A. M. ByrnepoBa, e€ ocHoBHbIE mosiokeHHs. CTpyKTypHBIE (OPMYJIbl OPraHMUECKUX BEIIECTB. ['OMONOTHs, U30Mepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COEIMHEHUSX — OJJMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o KinaccupuKauy OpraHMYecKuX BellecTB. HoMeHKIaTypa OpraHMYecKMX COEJUHEHUH (cucTeMaThdeckas) U TpUBHUAJIbHbIC
Ha3BaHMs BAKHEHIIMX MPEACTABUTEIEH KIIACCOB OPIraHUYECKUX BEILECTB.

DKcrepuMEeHTATbHBIE METO/IbI M3yUCHHS BEIIECTB M MX MPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3llaMi OpraHWYEeCKHUX BEUIECTB M MaTepHallaMH Ha
UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI OPTraHUYECKHX BEIIECTB, HAOIIOICHNE Y OMUCAHNE JIEMOHCTPALMOHHBIX OIBITOB 110 MPEBPALICHUI0 OPTraHUYECKUX
BEILIECTB MPU HarpeBaHUH (T1aBjIeHUE, OOYTIIMBAHNE U TOPEHUE).

YreBo1opoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psia. MeTaH U 3TaH — MpOCTEHIINE TPEeICTaBUTENN aTKAHOB: (PU3NYECKUE U XUMUYECKHE CBONCTBA
(peakuuu 3aMelIeHNs] U TOPEHHS ), HaX0XIEHNUE B IPUPOJIE, TOJIyUEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUHN psAfl. DTUJIEH U MPOIUIEH — MPOCTEHIINE MPEJCTaBUTENN AIKEHOB: (PU3MUECKUE U XMMUYECKHE
CBOMCTBA (peaKMU THPUPOBAHMS, TAJIOTEHUPOBAHUS, THIPATAlUH, OKHCICHHS U MOJIMMEPU3allin ), HOJTyYeHNe U TPUMEHEHHE.

Ankanuensl: OyramgueH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaXHEWIIME XWMHUYECKHE CBOWCTBa (peakuus mnonumepusaiuu). [lomyuenue
CUHTETHUYECKOTO KayyyKa U Pe3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJOTMYECKHH pPsil. ALETHIEH — NMPOCTEHIINI MpeacTaBUTEeNb AJKMHOB: COCTaB, CTPOCHHE,

(I)I/IBI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (pCaKI_II/II/I TUAPHUPOBAHUSA, TAJIOTCHUPOBAHUA, TUApPATAlIUH, TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC.



Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKME€ M XHUMHUYECKHE CBOMCTBa (peakUMU TaJIOT€HUPOBAHHWS M HUTPOBAHUS), IOJIy4YCHHE MU
npumenenue. Tonyon: cocmas, cmpoenue, uzuueckue u XumMuiecKue ceolcmea (peakyuu 2ai02eHUposanus U HUMpoO8anus), noayieHue u npumeHeHue.
TokcHYHOCTB apeHOB. I eHeTHYeCcKas CBA3b MEXAY YriIeBOJOPOAAMHU, IPUHAJICKAIMUMHY K PA3JIMYHBIM KIIACCaM.

[TpupoaHble UCTOUHUKHU YIiIeBO1Opo1oB. [IpuponHblii ra3 u nonytHsle HeTsHble ra3pl. HedTh 1 e€ npoucxoxnenue. Crocobbl nepepadoTku
He(TU: NMEpPEeroHKa, KPEKUHI (TePMUYECKUH, KaTalUTU4YeCKuil), mupoau3. IIpoxykTsl nepepaboTku HedTH, UX NPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yroib 1 IPOAYKTHI €0 nepepaboTKH.

OKCrepuMEHTAJIbHBIE METO/Ibl U3yUEHUS BEILIECTB U UX MPEBPALIEHUI: 03HAKOMIIEHHE ¢ 00pa3liaMy IJIacTMacC, KaydyyKoB M PE3UHBI, KOJUIEKIUH

((He(bTB» n ((yl"OJ'IB)), MOZACIINPOBAHUC MOJICKYJI YITICBOAOPOAOB U I'dJIOTCHOIIPOU3BOIHBIX, IIPOBECACHUC IPaKTUIECKOMN Da6OTH: MOJIYYCHHEC STUJICHA U

W3YYEHHUE €r0 CBOWCTB.

Pacuérnble 3anaum.

Brrauciienus mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIIM MPOAYKTAa PEAKIMH MO U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXO/HBIX BEIECTB WM IPOAYKTOB PEAKIIUH).

Kucnoponconeprkaiiye opraHn4ecKiue COeTMHEHNS

HpeneanHe OOIHOATOMHBIC CIINPTHI. MeTaHOI U 3TAHOII: CTPOCHUC, (1)I/I3I/I‘-IGCKI/I€ 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMH ME€TaJlJlaMU,
raJIoreHOBOJIOPOAAMH, TOpPEHHE), MprUMeHeHue. BoaoponHble cBsI3M MEXIy MOJeKyjJamMu cnupToB. JleiicTBHe MeTaHosia M 3TaHOJIa Ha OpPraHu3M
YEJI0BEKA.

MHOroaToOMHbIE€ CIUPTHL. DTUICHIIMKONb M TIHUIEPUH: CTpOEeHUE, (PU3NYEeCKHe U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU
MCTaJlJIaMH, KaYECCTBCHHAA PCaKIMd Ha MHOTOATOMHBIC CHI/IpTI)I). I[eﬁCTBHG Ha OpraHuv3M 4€JIOBCKaA. HpI/IMeHCHI/Ie TIMHEpHUHA U STUJICHIJIMKOJIA.

@DeHoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUUECKHEe cBoIcTBa. TokcuyHOCTh eHona. [Ipumenenue denomna.

Anbreruasl U KeToHbl. @opManbIeru, aueTanbIeriua: CTpoeHne, GU3NIEeCKue 1 XUMHUUECKHE CBOMCTBA (PEeaKLMU OKHCIICHUS U BOCCTAHOBJICHHU A,

Ka4C€CTBCHHLIC peaKL{I/II/I), MOJIYYCHHEC U ITPUMCHCHUC.



OOHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHasi M YKCYCHasi KHCIOTBI: CTpOEHHE, (U3NYECKHE M XHMUYECKUE CBOICTBa
(cBoiicTBa, OOMIIHE MM KJacca KUCIOT, peakius 3Tepu(uKainum), moixydeHue u npuMeHenrne. CTeapruHoBasi U 0JIGMHOBAsI KUCIOTHI KaK MPEACTaBUTEIH
BBICHIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxHble >QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCHOT. ['maponu3 cinoxubix 3¢upo. Kupel. ['maponus sxupos. [IpumeHeHue XHUpOB.
buonoruueckas poib JKUPOB.

VYrneBoapl: cOCTaB, Kiaccu(UKaILUs YriaeBoA0B (MOHO-, TU- U MoJUcaxapubl). I 1roko3a — NpocTelnii MoHOcaxapua: 0COOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (pU3MYecKrue U XMMUYECKUE CBOMCTBA (B3aumoeicTBue ¢ ruapokcuaoM meau(ll), okucinenne aMmMuadHbiM pacTBopoM okcuza cepedpa(l),
BOCCTAHOBJICHHE, OPO’KEHUE TIIFOKO3bI), HAXOXKEHHE B IPUPOE, TPUMEHEeHUe, buonoruueckas poib. @otocunte3. OpykTo3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nesmiono3a kak OpUpoJHbIE monuMepbl. CTpoeHHE Kpaxmania U HeJUTiosio3bl. Du3nyeckne M XUMHUYECKHe CBOMCTBa Kpaxmala
(ruaposn3, KaueCTBEHHAs peaKLUs ¢ HOI0M).

OKCHepUMEHTAJIbHBIE METO/Abl M3YUYEHHUs BEUIECTB M MX IPEBpALICHUI: MpoBeneHuE, HAOIIOAEHUE U OMHCAHUE JEMOHCTPALIMOHHBIX OIBITOB:
rOpeHHe CIIUPTOB, KAUECTBEHHBIC PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHUCIIeHUE 3TaHona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBUE
runepuHa ¢ ruapokcuaom meau(ll)), anpaeruaoB (okucIeHHe aMMUadYHBIM pacTBopoM okcuja cepedpa(l) u runpokcunom meau(ll), B3aumoneiicteue
Kpaxmaja ¢ H0JI0M), TPOBEACHHUE MPAKTUIECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenus no ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJUUECTBA UCXOAHOTO BEIECTBA WIIM MPOAYKTa PEAKIMU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHl Kak aM(OTepHble OpraHMYecKue coelnHeHus. Pu3nyecKkue U XMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha NMpUMEpEe TIIMIIMHA).
buonoruueckoe 3HaueHne aMuHOKUCIOT. [lenTuapt.

benku kak mpuposHBIE BHICOKOMOJEKYJSIpHBIE coeauHeHus. [lepBuyHas, BTOpUYHas U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA

0eNKOB: TUAPOIIN3, AeHATypalus, KaYeCTBEHHbIE PEaKIIUU Ha OEJIKU.



DKCrepUMEHTAIbHBIE METO/bl M3yYeHHUS BEIIECTB W UX IpPEeBpalleHHI: HaOII0JeHNe U ONMUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalUs
0ETIKOB MPH HAarpeBaHHH, [IBETHBIE PEAKLIUU OEIKOB.

BoicokoMoneKysipHblE COETUHEHUS

OcHOBHBIE MOHATHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSS
MoJieKyIsipHasi Mmacca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3aIUs 1 MOJTUKOH ICHCAITHS.

OKCHEpUMEHTAJIbHBIE METO/bl M3Yy4YEHMs BELLECTB M UX INPEBpAILEHUI: O3HAKOMJIEHHE ¢ oOpas3lamH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayYyKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBsI3€H MpU M3Y4YEHMHM OpraHudeckod xumuu B 10 Kilacce OCyIIecTBISIETCS uepe3 MCIOJIb30BaHHE Kak OOIIHX
€CTECTBEHHO-HAYYHbIX IMOHATHUH, TaK U MOHITUMN, SBJISIIOIIMXCS CUCTEMHBIMU /1711 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAYUYHBIA (aKT, THIIOTE3a, 3aKOH, TEOPHUs, aHAIN3, CHHTE3, KIACCU(PHUKAINS, TIEPHOAUNIHOCTD,
HaOII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

@dusnka: mMaTtepus, dHEprusi, Macca, aToM, JEKTPOH, MOJIEKYNa, YHEpreTHYecCKUi ypoBEeHb, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NYECKUE BEIMUYMHBI M €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, 6uochepa, oOMeH BelIECTB B opraHu3Me, (HPOTOCHMHTE3, OMOJOTUYECKH aKTHBHBIC BellecTBa (OENKH, YTJIEBOJIBI,
KUPBI, GEPMEHTBHI).

['eorpacdusi: MuHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMaeMbIe, TOTLTUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOJIYKThI, OCHOBBI PAlMOHAJILHOTO IUTAHHUS, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE Ipernaparsl,

MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHX BOJIOKOH.
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11 KJTACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA
TeopeTnueckrue OCHOBbI XUMUHU

XHUMHYECKUH JIeMEeHT. ATOM. SIIpo aToMa, U30TOMBI. DIIEKTPOHHAs 000JI0UKa. DHEPreTUYECKHE YPOBHH, MOIyPOBHHA. ATOMHBIE OpOUTaIIH, S-, P-,
d- amemeHTbl. OCOOCHHOCTH pacHpeNeNieHUs] JJIEKTPOHOB I10 OpPOUTAISAM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX MNEPHOIOB. DJICKTPOHHAS
KOH(HUTypamus aTOMOB.

[lepnognueckuit 3akoH u Ilepuonnueckas cucrema xumuueckux »siemeHToB J[. W. MenneneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA U
ITepuognueckoi cucrembpl xuMuueckux aneMmeHToB [I. M. MeHnzeneeBa ¢ COBPEMEHHOH TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U CIOXKHBIX BELIECTB IO IpyNaM U HeprojaM. 3HadeHHE NEepUOJUUYECKOro 3aKoHa B
pPa3BUTHUN HAYKH.

Ctpoenue BemiecTBa. XHMMHUYECKas CBSI3b. BHIbl XUMHUYECKOH CBs3M (KOBAJICHTHAs HENOJSAPHAs M MOJSpHAs, WOHHAs, METaJUINYecKas).
MexanuzMbpl 00pa3oBaHMs KOBAJEHTHOW XUMMUYECKOW CBA3M (OOMEHHBIH M JIOHOpHO-aKLENTOpHbIN). Bomopoanas cBs3b. BajleHTHOCTb.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MONEKyISPHOrO U HEMOJIEKYJSIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBl KPUCTAUIMUECKUX PEHIETOK.
3aBHCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTve 0 nUcnEepCcHBIX cUcTeEMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOPBl. MaccoBast 10JIs BELIECTBA B paCTBOPE.

Knaccugukanus HeopraHndeckux coenuHeHMd. HomeHkaTypa HeEOpraHMYeCKMX BelecTB. | eHeThyeckasl CBs3b HEOPraHMYECKUX BELIECTB,
MPUHAJISKAIINX K Pa3IMUHbIM KJlaccaM.

Xumunyeckas peakuus. Kinaccuduxanus XuMUYECKUX peakliii B HEOPraHUYEeCKOW M OpraHU4eCcKON XMMHUHU. 3aKOH COXpPaHEHMsI MacChl BEIIECTB,
3aKOH COXPaHEHMsI U NIPEBPALEHUS SHEPTUN ITPU XUMUUECKHUX PEAKIIMSIX.

CKOpOCTh peakluu, e€ 3aBHCHUMOCTh OT pa3iuyHbIX (akTopoB. OOpartumble peakiuu. XUMHUYecKoe paBHOBecHe. (DakTophl, BIUSIOLINE Ha
COCTOsIHME XUMHUYecKoro paBHoBecHs. [Ipuanun Jle [larense.

OnexTpoauTrueckas auccoruanus. CuibHbIe U ciadble 3JeKTpoauThl. Cpesla BOJHBIX PACTBOPOB BELIECTB: KUCIAsl, HEUTpaabHas, IEI0YHAs.
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OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKcrepUMEHTAIbHBIE METOJBl H3YYEHHUS BEIIECTB M MX IMpeBpalleHuil: aeMoHcTpauus Tabmun «llepuonmyeckas cucrteMa XHMHUYECKUX
anementoB Jl. 1. MenneneeBa», n3ydeHue MOAENCH KPUCTAIUIMYECKHX DPEHIETOK, HAONIOJEHHE W ONMHMCAHHE IEMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX
OMBITOB (pa3/0KeHUe MEepPOKCHIa BOAOPOAA B IPUCYTCTBUM KaTalM3aTopa, ONpEAETICHHE CPeAbl PaCTBOPOB BEILECTB C MOMOIIBIO YHHBEPCAIBHOI'O
UH/IKaTOpa, PeakllMi HOHHOro 0OMEHa), IPOBEJICHUE IPAKTUUECKOM paboThl «BiusHuE pa3ayuHbIX (PAKTOPOB Ha CKOPOCTh XUMUUECKON peaKkLUm».

PacuérHble 3anaum.

Pacuérpl o ypaBHEHUSIM XUMUYECKUX PEAKLUi, B TOM YHUCIIE TEPMOXUMUYECKUE pacUEThI, paCUETHI C UCIIOIb30BAHUEM ITOHATHUS «MaccoBasi 101
BELIECTBAY.

Heopranunueckas xumus

Hewmerannsl. [lonoxenne Hemeramnos B [lepuoanueckoit cucteme xumudeckux aiaemMeHToB J1. Y. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nyuecKkue CBOMCTBa HEMETAIJIOB. AJUIOTPONHS HEMETAIIOB (Ha MPUMeEpe KUCIOpoa, cepsl, pochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BaXHEHUIIMX HEMETAJUIOB (TaJIOr€HOB, cCephl, a30Ta, ¢ocdopa, yriepoga U KpeMHHsS) M HUX COEIMHEHMH (OKCHIOB,
KHCJIOPO/ICOIEPKAIUX KHCIIOT, BOAOPOAHBIX COEAMHEHUI).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHUN.

Mertannsl. [lonoxenune metannos B [lepuoanueckoit cucreme xumuueckux aneMeHToB J[. . MenneneeBa. OcOOEHHOCTH CTPOEHHUS SIEKTPOHHBIX
000J104eK aTOMOB MeTauoB. O6mue pusnueckue cBoiictsa MetamioB. CIijiaBbl METAIOB. DJIEKTPOXUMHUECKUH psiji HANPSHKEHUH METaJlJIOB.

XVMUYECKUE CBOWCTBA BAKHEHINIUX METAJUIOB (HATPUH, KAIHiA, KaJbIMil, MAarHHUM, ATFOMUHUM, IMHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHUI.

O61ue crocoObl Moay4YeHUs! MeTauIoB. [IprMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCepUMEHTAJIbHBIE METOJAbl U3YU€HHUsl BEUIECTB M MUX NPEBpAIICHUN: M3Y4YEHHE KOJUIEKIMHM «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAJIOB,
pellIeHre AKCIEPUMEHTANbHBIX 3a/a4, HaOJII0JeHHWEe M ONHCaHHE JAEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OIBITOB (B3aMMOJEHCTBHE THIPOKCHIA
QIIOMHHMS C paCTBOpaMH KUCIIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMHM HA KATUOHBI METAILIOB).

Pacuérnrie 3amaun.
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PacuéTsl Macchl BemecTBa Ui 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BbEMY OJHOIO M3 yYacTBYIOIIMX B PEaKLUH
BELIECTB, pacuéThl Macchl (00bEMaA, KOJTMUECTBA BELIECTBA) IIPOJYKTOB PEAKIIMH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMUs U )KU3Hb

Ponp xumun B o0ecrieyeHUH KOJOTHYECKOM, SHEPreTHUECKOW U MUIIEBOM 0€30MacHOCTH, pa3BUTHM MeAuLuHbL. [IoHATHE 0 Hay4HBIX METoJax
IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUH.

[IpencraBnenns 00 0OMIKX HAYYHBIX MPUHLIUIIAX POMBIIUICHHOTO MOTYyYeHUs BYKHEHIIINX BEIIECTB.

UenoBek B MHUpE BELIECTB U MaTEpPUAJIOB: Ba)KHEHININE CTPOUTENbHbIE MaTepUaibl, KOHCTPYKIMOHHbIE MaTepuaibl, KPaCKU, CTEKJIO, KEpAaMHUKa,
MaTepHabl AJIs 3JIEKTPOHUKH, HAHOMATEepPHaJIbl, OpPraHMYECKUE U MUHEpaJbHbIE YI00peHHUs..

XuMHsL U 3]I0pOBbE YEJIOBEKa: IpaBHJia HCIOJIb30BAHUS JICKAPCTBEHHBIX IpENapaToB, MpaBuiia Oe30MacHOr0 HCIHOJIb30BaHMS IMpenapaToB
OBITOBOW XMMHHU B IOBCEAHEBHON KU3HU.

MexnpeameTHbIE CBS3H.

Peanu3anus MexnpeaMeTHBIX CBsI3el MpHU U3y4eHUM OOILel W HeopraHndeckoil xumuu B 11 Kiacce ocylecTBisieTcs 4epe3 UCIOIb30BAHUE KAaK
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK ¥ MOHATUH, SBISIOIIMXCS CUCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0mure ecTecTBEHHO-HAyYHbIE TOHATUSA: Hay4dHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccuukaius, MNEepHUOJUYHOCTD,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: marepusi, JHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOI, PAJIUOAKTUBHOCTb, MOJIEKYJA, DHEPI€TUUECKUI yPOBEHb,
BEILIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBa, (PM3NYECKHE BETMYUHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opranusmM, 3kocuctema, buocdepa, Makpo- U MUKpO3JIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3MeE.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIMBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIJIEHHOCTh, METAJULYPrusl, IPOU3BOACTBO CTPOUTENIBHBIX MaTEPUANIOB, CEIbCKOXO03SICTBEHHOE IPOU3BOCTBO,
NUILEBasi MPOMBIIUIEHHOCTh, (papMalieBTHUecKass MPOMBIIIJIEHHOCTb, MPOU3BOJCTBO KOCMETHUECKUX MpPEnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX

MaTCpHraJIOB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOT'H.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA
JIMYHOCTHBLIE PE3VJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYaIOUIMMUCS IMpOrpaMM cpelHero ooiero oOpa3zoBaHusi (JIMYHOCTHBIM,
METanpeMEeTHBIM U TMpeaMeTHbIM). HayuHo-mMeToquueckol OCHOBOM Ui pa3paOOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPEIHETro
o011ero 00pa3oBaHus SBIISAETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/I.

B coorBeTcTBUM C CHCTEMHO-AEITEIBHOCTHBIM IMOAXOJAOM B CTPYKTYPE JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpeaMera «XUMHUsS» Ha YpPOBHE
CpeaHero o0miero oopa3oBaHus BbIICTICHBI CIEIYIONINE COCTABISIONINE:

OCO3HaHHE OOYYaIOLUMUCS POCCHMCKOM TpaXAAHCKOW HUIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

HaJIM4YnC MOTHUBAIIUHN K O6yT-I€HI/IIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTU Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW W MCTOPUYECKHX TPaguInii 0a30BOil Hayku
XUMUH;

TOTOBHOCTh W CIIOCOOHOCTH O6yanOHIHXC$I PYKOBOJACTBOBATLCA B cBoen ACATCIIBHOCTH HEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKaMH, NPUCYIIHUMU
[[EJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHUs;

HAJIMYUE MPaBOCO3HAHMS SKOJOTHYECKON KYIbTYpPhI  CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH )KU3HEHHBIE TIIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHS IIpeaMeTa «XUMHs JOCTUTAIOTCS B €IMHCTBE YU€OHOM M BOCIIUTATEIHHON JIEATEIHHOCTH B COOTBETCTBUU C
TYMaHUCTUYCCKUMHU, COMUOKYJIbTYPHBIMH, NYXOBHO-HPABCTBCHHBIMH LCHHOCTAMHU U WACATIAMU pOCCI/II\/'ICKOFO rpax1aHCKoro 06HI€CTBa, IIPUHATHEIMU B
o0miecTBe HOPMaMH 1 TIPABHJIAMU TIOBEJICHUS, CIIOCOOCTBYIOIIMMH MTPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH
o0yJaromuxcs.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI TIpeaMeTa «XUMHsD OTPaxaroT c(hOPMHUPOBAHHOCTh OMBITA MMO3HABATEIHHON U MPAKTUYECKON EATEeTbHOCTH
00yJaronuxcs Mo peaan3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJI€ B YACTH:

1) rpak1aHCKOTO BOCIIUTAHHUS:
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0CO3HaHMsI 00YUaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB M 00A3aHHOCTEH, yBa)K€HHsI K 3aKOHY U IPaBOINOPSIKY;

IIPEJICTaBJICHUS O COLMAIbHBIX HOPMAX U MPaBUiIaxX MEXINYHOCTHBIX OTHOLLEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENPHOCTH NpPU CO3/JaHUHM YYEOHBIX MPOEKTOB, PEHICHWH y4eOHBIX W MO3HABATENbHBIX 3ajad,
BBINOJIHEHUHM XUMUYECKHX 3KCIIEPUMEHTOB;

CHOCOOHOCTH IIOHMMaThb M IPUHUMATh MOTHBBI, HAMEPEHHUs, JOTMKY M AapryMEHThl IPYIMX IpU aHaINW3€ pa3IM4YHbIX BHUIOB Y4eOHOM
JESTEIIbHOCTH;

2) naTpUOTHUYECKOI'0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY M HAyYHOMY HacleNI0 OTE€YECTBEHHOW XUMUM;

yBa)K€HHs K IPOILIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOIO NMPUMEHEHUS XMMHUHU, OCO3HAHMS TOrO, YTO JIOCTUIKEHUS HAYKH €CTb
pe3yJIbTaT AJIUTENbHBIX HA0I0IEHUH, KPONOTIUBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, IOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca W IO03HABATEIbHBIX MOTHBOB B TIOJYYEHHH W TOCIEAYIOIIEM aHaln3e HH(GOpMAIMH O MEPEIOBBIX TOCTHKEHUSX COBPEMEHHOMH
OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAallUH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSMU, U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TMIOBEJICHUE U MTOCTYIIKH CBOMX TOBAPUUIEH C MO3ULMHM HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN
3THUX MOCTYIIKOB;

4) hbopmupoBaHUS KYJIbTYPHI 310POBbS:

MOHUMaHMS EHHOCTEH 3J0pOBOT0 M 6€30MacHOro 00pasa KHU3HU, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (PM3UUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOJTr0IeHHsI TIPaBIIT 0€301IaCHOTO 0OpaIeHus C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HU U B TPYIOBOH JESITEIIBHOCTH;
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IOHUMAaHMs LIEHHOCTU MPaBUJI MHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MaCHOrO MOBEAEHUS B CUTYaLUSAX, YTPOXKAIOUUX 3710POBBI0 U KU3HU
JIIOJICH

OCO3HAHMS MOCTIECICTBUI U HETIPUATHS BPETHBIX MPUBBIUEK (YHOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYpPEeHUs);

5) TpyZA0BOr0 BOCIIMTAHUS:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATEIbCKON JESITEeIbHOCTH, OOLIECTBEHHO II0JIE3HOM, TBOPYECKOH M APYrMX BUAAX
JeSITeIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKHUX 3a/1a4 COIMATbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K IPaKTUYECKOMY U3y4eHHIO podeccii pa3inyHoro pojia, B TOM YHUCJI€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYy10BOM J1eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHUAYaJIbHON TPAeKTOPHH 00pa3oBaHus, Oyayiiei npodeccun u pean3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTPeOHOCTE!N 00I11eCTBa;

6) 9KOJIOI'MYECKOr0 BOCIUTAHUS:

9KOJIOTHYECKH 11eJ1eCO00pa3HOro OTHOLIEHUS K IPUPOE, KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHHUs TI00aJILHOTO XapakTepa 3KOJIOTrHYCCKUX HpO6J’I€M, BJIMAHUSA DKOHOMHUYCCKUX ITPOLCCCOB HAa COCTOSHUEC HpHpOI[HOI\/JI n COHH&J’II)HOﬁ
Cpenpl;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAaHMS JOCTHKEHUH XUMHUH J1JIs1 pEIIeHHs] BOIIPOCOB PALMOHAIBHOTO MPUPOJIOTIONIb30BAHMS;

AaKTUBHOTO HENpUATHS JAEUCTBHM, NPHUHOCIIIUX Bpea OKPYXKaloLlell NpuUpoAHOM cpene, yMEHHUs NPOTHO3MPOBATH HEOIAronpUsTHbIE
OKOJIOTMYCCKHE MMOCIICACTBUA IPEANPUHHUMACMBIX H@ﬁCTBI/IfI " DpCaO0oTBpaIllaTh UX;

HaJIMYUA Pa3BHUTOr0 3KOJOTMYCCKOI'0 MBIIIJICHUSA, YKOJIOTHYECKOMN KYJbTYpPBI, OIIbITa ACATCIbBHOCTU IKOJIOTUUECKOH HaIpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBAThCSl HMU B MTO3HABATENbHON, KOMMYHUKAaTUBHON M COILIMAIbHOM MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO ITPOTUBOCTOSATH U1€ OJIOTHH
xemopoOuu;

7) IEHHOCTH HAyYHOTO TTO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOINIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTHKH;
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MOHMMAaHHUS CHCIM(PUKNA XUMUHU KaK HayKH, OCO3HAHUs €€ poyik B (POPMHUPOBAHUN PALMOHAILHOTO HAYYHOTO MBIIIJICHHS, CO3aHHH I[EJIOCTHOTO
MPEJICTABICHUS 00 OKPYXAloIIeM MHpPE KaK O €AWHCTBE MPUPOJBI M YEIOBEKA, B MO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOieM
COXpaHEHHUSI TPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JIJII COBPEMEHHOM IMBHJIM3AIMU: B €€ T'yMaHHCTUYCCKOW HAINPABICHHOCTH M Ba)XKHOH pPOJIH B
CO3IaHMH HOBOM 0a3bl MaTEPHAIILHOM KYJIbTYPBI, PEIICHHH III00ATBHBIX MPOOJIEM YCTOHYHMBOIO Pa3BUTHS YEIOBEYSCTBA — CHIPHEBOM, SHEPIeTUICCKOM,
MUIICBON U DKOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOSCTICUCHUU YCIOBUI YCIICITHOTO TPYAa M IKOJIOTUYECKU KOMDOPTHON KUZHU
Ka)KJI0TO WiIeHa o0IeCcTBa;

€CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH: IOHMMAaHHs CYIIHOCTH METOIOB ITO3HAHMS, HWCIOJIB3YEMBbIX B ECTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh MOJyYaeMbIe 3HAHUS I aHAIM3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIErO0 MUPA W MPOUCXOIANIMX B HEM M3MCHCHUH, YMCHHS JENIaTh
O6OCHOB3HHI>IC 3aKJIFOYCHUS Ha OCHOBEC Hay‘-IHI)IX (1)aKTOB U UMCHOIITUXCA JAaHHBIX C IICJIBIO HOJIyLICHI/ISI I[OCTOBepHI)IX BBIBOJIOB,

CHOCO6HOCTI/I CaAMOCTOSTCIIBHO UCITIOJIB30BATh XUMHWYCCKUEC 3HAHUA IJIA peHIeHI/Iﬂ HpO6JIeM B pCaJII)HI)IX JKHN3HCHHBIX CI/ITyaIII/IﬂX;

HMHTEpeca K MO3HAHHUIO M UCCIIEI0BATEIbCKOM JAeITeIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHWIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBCTCTBUU C ) KU3HCHHBIMU l'IOTpe6HOCT$[MI/I;

UHTEpeca K 0COOEHHOCTSM TPYZAA B PA3JIMYHBIX chepax NPoPhecCHOHATBHOMN e TEIbHOCTH.

METAIIPEJIMETHBIE PE3VJIbTATDI
MertamnpeaMeTHbIE pe3yabTaThl OCBOSHHS yU€OHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEr0 00IEero 00pa3oBaHMs BKIIIOYAKOT:
3HauYMMBbIE JJ11 (OPMUPOBAHUS MUPOBO33PEHHS 00YUAIOIINXCS MEXAUCIUIIIIMHAPHBIE (MEKIIPEIMETHBIE) 00IlIeHayUYHble TOHSTHSI, OTPa’KaIOIUe
[IEJIOCTHOCTh HAayYHOM KapTHHBI MHpa U CHENU(UKY METOAOB IMO3HAHMS, UCIOJIb3YyEeMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEpIusd,
SBJICHHE, TPOILIECC, CUCTEMa, HAay4yHbIH (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIel0BaHHE, HAONI0JIeHHe, H3MEpEeHHE,

SKCTIEPUMEHT H JIPyTHUe);
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YHUBEpCalbHbIe  y4cOHBIC JeicTBUS  (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, pEryJsTHBHBIC), oOecrneyuBapmme (GopMHUpPOBaHUE
(GYHKIIMOHATHHON TPAMOTHOCTH U COIIMAIEHOW KOMITETEHITUH 00YYarOIIUXCS;

CIIOCOOHOCTh O0YYaromMXCsl HMCIOJIh30BaTh OCBOCHHBIE MEKIUCIHMILUIMHAPHBIE, MHUPOBO33PCHUYCCKUE 3HAHUS W YHUBEpCaIbHBIC Yy4ueOHBIE
JICUCTBHUS B TO3HABATEILHOU U COLIMAIbHOMN ITPAKTHKE.

MertanpeaMeTHbIC PEe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YY€OHBIMHU TMO3HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU
JCUCTBUSIMU.

OBnazeHne yHUBEPCAIbHBIMA YY€OHBIMU MTO3HABATEILHBIMH JICUCTBUSIMU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTyaJIHM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTPENIETATh 1NN JIeATETbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX JOCTHUKEHHUS, COOTHOCUTh PE3yJbTaThl JACATEIHHOCTH C MOCTaBICHHBIMU
LEISAMU,

UCIONIb30BaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACNATh XapaKTepHble MPHU3HAKU MOHSATHA M YCTaHABIMBATH UX
B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHUS OTJICNbHBIX (PAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUU TSI KITaCCU(PUKAIIMHU BEIIECTB U XUMHUYECKUX PEaKIIHi;

yCTaHaBIUBATh MPUINHHO-CIIEJCTBEHHBIE CBS3H MEXY N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYXKICHHUS (MHIYyKTHBHBbIC, JACIyKTHBHBIC, IO aHAJOTHH), BBIABISATH 3aKOHOMEPHOCTH M TMPOTHBOPEYUS B
paccMaTpUBAEMBIX SBJICHHX, (POPMYIUPOBATH BHIBOJIBI U 3aKITFOUCHUS;

MPUMEHSATH B MPOIECCe MO3HAHUS, UCTIOIB3YEMbIE B XUMUU CUMBOJIMUECKHUE (3HAKOBBIE) MOJIEIH, MPE0OPa30BhIBATh MOJIEIBHBIE TTPEICTABICHUS
— XMMHUYECKHM 3HAaK (CHMBOJ) DJIEMEHTa, XUMHUYecKass (hopmysia, YpaBHEHHE XMMHYECKOW PEAaKIMU — MPU PEHICHUH Y4eOHBIX MO3HABATENBHBIX U
MPAKTUYECKUX 3ajad, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIC TPEJCTABICHUS MJIs BBIIBICHUS XapaKTePHBIX TMPU3HAKOB H3YyYaeMbIX BEIIECTB U
XUMHYECKHUX PEAKIIHIA.

2) 6a30BbIE UCCIIENOBATEIbCKUE ICHCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;
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(GopMynupoBaTh LEIU U 337aYd HCCIEIOBAHUSA, UCIOJIb30BATh MOCTaBJICHHBIE U CAMOCTOSTENIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KayeCTBE
MHCTPYMEHTA NIO3HAHUS U OCHOBBI JJ1s1 (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BHICKA3BIBAEMBIX CYXKJICHHI;

BJIAJICTh HABBIKAMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS U MPOBEJCHHUS YYCHHMUYECKHX IKCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIO1aTh 3a
XOJIOM IIpoIlecca, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro pe3yibTar, (OpMyIHpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pe3yJIbTaTOB UCCIIEIOBAHUS, COCTABIIATh 00OCHOBAHHBIN OTUET O MPOesIaHHON paboTe;

nproOpeTaTh ONMBIT YYEHUYECKON MCCIIE0BATEIbCKONW U MPOSKTHON IS TEbHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIEHOMY
MIOMCKY METOJIOB PELIEHUsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B [IO3HAHHUS.

3) pabora ¢ uH(pOpMaIueH:

OPUEHTHPOBATHCS B Pa3IMYHBIX UCTOUHUKAX MH(OpMAIUK (Hay4YHO-TIOMYJISIpHAst JIUTEpaTypa XUMUYECKOTIO COJIEpyKaHMsl, CIpaBOYHbIE TOcoOus,
pecypesl MHTepHeTa), aHanM3upoBaTh MH(OOPMAIMIO PA3IMYHBIX BHIOB W (HOpPM MpencTaBlIeHHs, KPUTHYECKH OICHHBATh €€ IOCTOBEPHOCTHh H
HEIPOTUBOPEUUBOCTH;

(bopMynHpOBaTh 3aPOCHI ¥ IPUMEHAThH Pa3IMYHbIE METO/IbI ITPH ITOMCKE U 0TOOpe HH(pOpMaLUK, HEOOXOIUMOM /1J1s BHIIOJIHEHUS y4eOHBIX 3a/1a4
ONPEAECIEHHOTO THIIA;

pUOOpPETaTh OMBIT UCIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY IpecTaBiIeHUs] HHPOpMalK (CXeMbl, TpaQUKy, TuarpaMMbl, TaOJUIbL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYUHBIH S3bIK B KayeCTBE CPEACTBA IMpPU paboTe ¢ XMMHMUYECKOW MH(OpMaLueil: MpUMEHATh MeXNpeaMeTHbIe ((uznyeckue u
MaTeMaTHYeCKue) 3HaKU U CUMBOJIBI, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYDPY;

HCIIOJIb30BaTh U Mpeo0pa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JI€UCTBUSIMHU:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYXk/1aeMON TEMBI B XO/I€ TUaJIoTa U/UIIN TUCKYCCUH, BHICKa3bIBAaTh HJIeH, (POPMYITHUPOBATH CBOM MPEIOKEHU S

OTHOCHUTCIIBHO BBITIOJTHCHHA npe;mo;erHoﬁ 3aaa4du;
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BBICTYIIATh C MPE3EHTALMEN Pe3yNbTaTOB I103HABATEIbHOM JEATEIBbHOCTH, IMOIYYEHHBIX CAMOCTOSATEIBbHO WA COBMECTHO CO CBEPCTHUKAMM MU
BBINOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, IPAKTUIECKON pabOThI 10 UCCIIEAOBAHUIO CBOWCTB M3Y4YaeMBbIX BEIIECTB, PeATU3alMi YIeOHOTO MPOEKTA U
(bopMynHpOBaTH BHIBOJBI 110 PE3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN YTEM COTIIACOBAHUS MO3UIIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMU.

OBnafieHue yHUBEPCAIIbHBIMU PETYISATUBHBIMU JEHCTBUSMMU:

CaMOCTOATENIBHO TUIAHUPOBATh U OCYLIECTBIIATH CBOKO IT03HABATEIBHYIO AEATEIBHOCTD, ONIPEAEIss €€ LeJIM U 3a1a4l, KOHTPOJIMPOBATh U 110 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEeAsiaraeMblii alTOPUTM ACUCTBUI MPH BBHITOJHEHUN y4eOHBIX M MCCIEI0BATENbCKUX 33/a4, BHIOMpaTh Hauboee
3 PEKTUBHBIHN CITOCOO UX PEIICHHS ¢ YIETOM MOJTyYSHHS HOBBIX 3HAHUI O BEIECTBAX M XMMUYECKHUX PEaKIUIX;

OCYHICCTBJIATL CAMOKOHTPOJIb cBOCH ACATCIIBHOCTH Ha OCHOBC CaMOaHa/JIn3a U CAMOOLICHKH.

[NPEAMETHBIE PE3VIJIBTATDBI
10 KJIACC

[TpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpaXkaroT:

c(OPMHPOBAHHOCTh MPEJICTABICHUI O XUMHUECKONW COCTaBIIAIOIIEH €CTECTBEHHO-HAyYHON KapTHHBI MHUPA, POJIM XUMHHM B MO3HAHUU SIBICHUMN
IPUPO/IbI, B POPMUPOBAHUYU MBIIIJICHUS U KYJIbTYPbl JUYHOCTH, €€ (QYHKIMOHAILHON IpaMOTHOCTH, HEOOXOAMMOMN ISl pellIeHUs MPAKTUYECKUX 3a1a4
Y DKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710POBbIO M MPUPOAHOM CPENE;

BJIAJICHUE CHCTEMOM XMMMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue MOHATHUSA (XMMHUYECKMH 3JI€MEHT, aToM, 3JIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTh, XUMHUECKas CBsI3b, CTPYKTYpHas popmyina (pa3BEpHyTas U COKpaliéHHas), MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00BEM, YIIIepOAHBIN CKeJET, PYHKIMOHAIbHAS TPYIINa, paguKal, U30Mepus, H30Mepbl, TOMOJIOTUYECKUH psiJl, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPO U a30TCOJIEPIKaINe COeAUHEHNS, MOHOMED, OJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUU U
3aKOHBI (TEOpHs CTpOEHHsI opraHmueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS] MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIIMYECKUN S3bIK
XUMHHU; MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAI[e B OCHOBE MIOHUMAHUs IPUYUMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SABJICHHUN, (PaKTOJIOIMYECKHE CBEICHUS
O CBOMCTBaxX, COCTaBe, MOJIyYeHUU U OE30MaCHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY W MPAKTUUYECKOH IESITeNbHOCTU
YEJI0BEKa;
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C(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHble MPU3HAKU MOHATUH, YCTaHABJIMBAaTh MX B3aUMOCBA3b, UCIOJIb30BATH COOTBETCTBYIOLIHUE
HOHSATHS TPH ONMCAHUU COCTABA, CTPOSHHSI U IPEBPALICHUN OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUECKYIO CHUMBOJHKY JJISi COCTAaBICHHS MOJIEKYJIAPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIlEHHON) (hOpMysI OPraHUYECKUX BEIIECTB U YPaBHEHUH XMMHYECKHUX PEaKLMi, U3roTaBIMBaTh MOJEIN MOJIEKYJ] OPraHMYECKUX BELIECTB I
WITIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh IPHHAUICKHOCTh H3YUYEHHBIX OPraHMYECKHUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K
OTIpeIeIEHHOMY KJIACCY/TPYIIIe COSAMHEHUH (YTIeBOAOPOIBI, KUCIOPOJI ¥ a30TCOASPKAIIIE COSTMHEHHSI, BRICOKOMOJIEKYJISIPHBIE COSAMHEHUS ), 1aBaTh
UM Ha3BaHUsI 10 cucteMarndeckoit Homenknarype (IUPAC), a Takxke NpuBOANUTH TPUBHAIbHBIC HA3BAHUS OTICIbHBIX OPraHMYECKUX BELICCTB (ITHIICH,
NPONWJICH, aleTWIEH, ATUJICHIVIMKONb, TIIHLEpUH, (eHos, (opMalbAeru, aueTaabAeru]l, MypaBbHUHas KHUCIIOTA, YKCYCHas KHCIOTa, OJICMHOBAs
KHCJIOTa, CTEAPHHOBAS KUCIIOTA, TIII0K03a, (hPYKTO3a, KpaxMal, IeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTH YMEHUS ONPEICISATh BUIbI XUMUYECKOM CBS3H B OPTraHUYECKUX COCTMHEHUSX (OIMHAPHBIC M KPATHBIE);

c(OPMHPOBAHHOCTb YMEHHUS NPUMEHATH MOJIOKEHHsI TEOPUHU CTPOEHUsI OpraHnyeckux BeuiectB A. M. bytiepoa st 00bsICHEHHs 3aBUCIMOCTH
CBOWCTB BEILIECTB OT UX COCTABA M CTPOCHHUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTAB, CTPOCHHE, PU3NUECKUE U XUMHUECKUE CBOMCTBA TUITUYHBIX MPEJICTABUTENEH pa3TMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOIMWIIEH, aleTwieH, Oyraauen-1,3, merunOyramueH-1,3, OeH307, MeTaHOJ, 3TAHOI,
STHJIEHIJIMKOJb, TIMLEPUH, (PEHOJ, alleTalbJeruj, MypaBbuHas U YKCYCHas KHCIIOTBI, TJFOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAasi KHUCJIO0Ta),
WITIOCTPUPOBATh T€HETUYECKYIO0 CBA3b MEXIY HHMMU YPAaBHEHHMSIMM COOTBETCTBYIOIIMX XMMUYECKHUX DPEAKLUUH C HCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YIIIE€BOJIOPOJAHOIO ChIPbs (HE(PTH, MPUPOHBII ra3, yrojs), CIOCOOb X MepepabOTKH U
paKkTUYEeCKOe IPUMEHEHHUE MTPOAYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTh YMEHHUI NMPOBOAUTH BBIYMCICHUS MO XMMHUYECKHM YpPaBHEHHMSM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEIIECTBA WM

MPOJYKTa PeaKkUu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB MU MPOAYKTOB PEAKIINN);
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c(OPMHUPOBAHHOCTh YMECHHI BJIQJICTh CUCTEMOH 3HAaHWI 00 OCHOBHBIX METO/IaX HAYYHOTO TO3HAHUS, UCIIOJIB3YEMbIX B XUMHH TPU WU3YUCHHUH
BEIICCTB M XMMHYECKUX SIBJICHHN (HAONIOJCHUE, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHKE), UCIIOIB30BaTh CUCTEMHBIC XUMHYCCKHE 3HAHUS IS
MPHUHSITHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHCHHUEM;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJATh IMpaBHJia TOJIH30BAHUS XMMHUYECKOH TOCYJIOH W J1abopaTOpHBIM OOOpYIOBaHHEM, a TaKXKe IpaBUIIa
o0palieHus ¢ BEMECTBAMU B COOTBETCTBHH C HHCTPYKITUSIMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHI TUTAHUPOBATHh U BBIMIOJIHATE XUMUYCCKUI IKCIIEPUMEHT (TPEBpAIllEHUs] OPTaHUYECKUX BEIIECTB NPHU HArpeBaHUH,
MOJTyYEHUE ITHJICHA W M3yYEHUE €r0 CBONCTB, KAYSCTBCHHBIC PEAKIMH OPTraHMYECKHX BEIIECTB, JACHATYpalus OCIKOB NMPH HArpeBaHWH, IIBETHHIC
peaknuu OETKOB) B COOTBETCTBHUHM C NpPaBWIAMU TEXHUKU OE30IMACHOCTH TNPHU OOpallleHUH C BEIISCTBAMH W JIAOOPATOPHBIM O0OPYAOBaHHEM,
NPECTaBIIATh PE3yJIbTaThl XMMUYECKOTO IKCIEPUMEHTa B (JOPME 3allMCH YPaBHEHHH COOTBETCTBYIOIIMX PEaKIUid U (POpMyTUpOBaTh BBIBOJBI HA
OCHOBE ITHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHU KPUTHUCCKH aHATH3UPOBATH XUMHUYCSCKYIO HH(POPMAITHIO, TTOTy4aeMy0 U3 Pa3HBIX HICTOYHHKOB (CPEICTBA MACCOBOU
uHpopManuu, IHTepHeT U Apyrux);

c(OpMUPOBAHHOCTh YMEHHI COOIOAATh MpaBHJIa SKOJOTHYECKH IEIeCO00pPa3HOTO MOBEACHHS B OBITY M TPYAOBOH NEATEIBHOCTH B IIENAX
COXPAHECHHSI CBOETO 3JI0OPOBBS M OKPYKAIOIIEH MPUPOJIHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JICWCTBHS HAa YKMBBIC OPraHU3MBI OMPEICIIEHHBIX
OpPTaHMYECKUX BEIIECTB, NMOHMMAas cMbICH Toka3atens [IJIK, moscHSTh Ha mpuMepax CHOcOObl YMEHBIICHHS W TPEIOTBPAIICHHS WX BPEIHOTO
BO3/ICHICTBUS Ha OpTraHU3M YeJIOBEKa;

JUIsE OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[IOPOBBSI: YMEHHE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHHS
BEIIICCTB U XUMHUYCCKHX SBJICHHIA,

JUISL CIIENBIX W CIA0OBUAANIMX OOYYarOIIMXCs: YMEHHE HCIOJb30BaTh pelbe(HO-TOUCUHYIO cucTeMy oOo3Hauenuid JI. Bpaiins s 3ammcn

XUMHUYECKHUX (OPMYIL
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11 KJTACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O01as 1 HeopraHu4eckasi XUMHUs» OTPaXKaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHUNA: O XUMHUYECKON COCTABISIONICH €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SIBJICHUIN
IpUPObl, B (OPMUPOBAHUM MBILIUICHUS U KYJIbTYPbI JUYHOCTH, €€ (YHKLIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOM 1JIs pellIeHHs MPAaKTUYECKUX 3a1a4
U 3KOJIOTMYECKH 000CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHON cpelie;

BJIAZICHUEC CHCTEMOW XUMHYECKUX 3HAHUI, KOTOpas BKIIIOYACT: OCHOBOIOJIATAIOIINE MOHSATHS (XMMHYECKHI 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIAPHBIA 00BbEM, BaJIEHTHOCTb, JIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCICHUS, X UMUYECKas
CBA3b (KOBaJEHTHAs, MOHHAs, MeTaJuIM4yecKas, BOJOpPOJHAs), KpUCTaJUIMYecKas peleETKa, TUIbl XMMHUYECKHX pEeaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JIEKTPOIUTHUECKAs AUCCOLUALIMS, OKUCIINTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKOM peakIK, XUMUYECKOE PaBHOBECHUE); TEOPUU
U 3aKOHBI (TE€OpHUs BIIEKTPOJUTHYECKON auccouManuu, nepuonumdeckuil 3axkon JI. M. MenpaeneeBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH
COXpaHEHUs U INPEBPALLEHUS HPHEPrUM MPU XMUMHUECKHUX PEAKIMX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUI S3bIK XMMHHM, MUPOBO33PEHUECKHUE 3HAHUS,
Jekalye B OCHOBE MOHUMAHUs IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIECHUH, (paKTosornyeckue CBeACHUs O CBOMCTBAX, COCTABE, NOJIYYEHUU U
0€30I1aCHOM HCIT0JIb30BaHUM BaXKHEUIIINX HEOPIraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHUN BBIABIATH XapaKTEpHbIE MPU3HAKHU MOHSATUH, YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME
HOHSTHS ITPU ONUCAHUH HEOPTraHMYECKHUX BEIIECTB U UX MPEBPALLEHUII;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTaBieHUs (OpMyJl BEUIECTB U YPAaBHEHHH XUMMUYECKHX PEAKIMH,
cucrematnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPIraHWYECKUX BEIIECTB (yrapHbIi ra3, yrieKUcibli ra3, aMMHUakx,
raiméHHasi U3BeCThb, Heral€Hast U3BECTb, IUThEBAs COJIA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUM ONpEAEATh BAIEHTHOCTh U CTETIEHb OKUCIIEHUS! XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BU]L
XUMHUYECKON CBSI3M (KOBaJICHTHAsl, MOHHAs, METAIJIMUECKas, BOJOPO/IHAS) B COEAMHEHUX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIeCTBa
(aToMHasi, MOJIEKYJIIpHAsl, MOHHAs, METAJUTMYECKast), XapaKTep Cpe/ibl B BOJHBIX pACTBOPAX HEOPIaHUUYECKUX COSTMHEHUH;

c(OpMUPOBAHHOCTh YMEHHMIl yCTaHABIMBATh MPUHAJIEKHOCTh HEOPTaHWYECKUX BELIECTB IO HMX COCTaBY K OINpeAeNEHHOMY Kiaccy/Tpyrie
coeMHEHUH (ITPOCThIE BELIECTBA — METAJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE THAPOKCHIBI, COJIN);
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c(hOpMUPOBAHHOCTh YMEHHUH PaCKpbIBATh CMBICT Mepuoandeckoro 3akoHa [[. M. MenzaeneeBa u 1eMOHCTPUPOBATH €0 CUCTEMATU3HPYIOUIYIO,
OO0BSICHUTEIIBHYIO M IPOTHOCTHYECKYIO (DYHKITUH;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JICKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX 37IeMeHTOB 1—4 mepuooB [lepuoanueckoit cucTeMsl
xumuyeckux saementoB J[. M. MenaeneeBa, HCHONB3ys MOHATHS «S-, P-, O-3J€KTpOHHBIE OpPOUTAIN», «IHEPIeTHUYECKHE YPOBHH», OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHMUYECKHX HJIEMEHTOB U MX COCAMHEHUM MO mepuojaM W rpymnmnaMm llepmoandeckoid CUCTEMbl XUMHUYECKHX
anemenToB /I. 1. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIICCTB PA3IUYHBIX KJIIACCOB,
MOATBEPKJATh CYIIECTBOBAHUE I'€HETUYECKON CBSA3M MEXIYy HEOPIraHMYECKMMHU BELIECTBAMU C IOMOILIBIO YPAaBHEHUU COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIM;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCH(PUIIMPOBATH XUMHUUYECKUE PEAKIIMU 0 PA3IMYHBIM MPU3HAKAM (YHCIIYy U COCTaBy pEarupyrollnx BEIIECTB,
TeII0BOMY (G (EKTy peaKIiu, NU3MEHEHUIO CTEIICHEH OKHUCIICHHSI 3JIEMCHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABJIATh YPAaBHEHUS PEAKINI pa3TUYHbBIX TUIIOB, MOJHBIE U COKPAIIEHHbIE YPaBHEHUSI peaKlMii HOHHOTO OOMEHa,
YUHUTBHIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAWTH PEAKIUHU, TOATBEPKIAONINE KAYECTBEHHBIH COCTAaB pA3IMYHBIX HEOPTaHUYECKUX BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUIN pacCKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMN MOCPEICTBOM COCTABIICHUS AIIEKTPOHHOTO
OanaHca 3TUX peaKluii;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMMHUYECKOM pEaKIMH OT Pa3IMYHbIX (PAKTOPOB; XapakTep CMEIICHHS
XUMHYECKOTO PAaBHOBECHSI B 3aBUCMOCTH OT BHEITHETo Bo3aelicTBus (mpunnun Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE IMPOIIECCHI, JIeXKAIIUEe B OCHOBE MPOMBIIUICHHOTO MOJXYYEHHUS] CEPHON KHUCIOTHI,
aMMUaKa, a Takke cOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHITUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIYHCICHHUS] C WCIIOJIB30BAHUEM IIOHATHS «MaccoBasi JIOJS BEIIECTBA B PAcTBOPE», OOBEMHBIX
OTHOIIIEHUH Ta30B MPU XUMUYECKUX PEAKIIMIX, MAaCChl BEMIECTBA MU 00bEMA Ta30B MO0 H3BECTHOMY KOJUYECTBY BEIIECTBA, MacCce MM 00BbEMY OJHOTO
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U3 yJaCTBYIOIIMX B PEAKIUHU BELIECTB, TEIUIOBOTO 3((eKTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIECTB, MPEBPAIICHUS U COXPAHECHUS
JHEPTUH;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHiia MOJIb30BAHUS XMMHUYECKOH MOCYIOH M J1abopaTOpHBIM OOOpYIOBaHHMEM, a TaKXKe MpaBUIIa
oOpalleHHs ¢ BEMIECTBAMHU B COOTBETCTBHUHU C MHCTPYKIMSMHU I10 BHIITOJHEHHUIO JA00PATOPHBIX XUMHYECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHHPOBATh M BBINOJIHATh XMMHYECKHH HKCIIEPUMEHT (pa3lIoKEHHE IEPOKCHIAa BOJIOPOAA B TNPHCYTCTBHU
KaTaJln3aTopa, OINpeJesieHHe CpPeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOTO WHAWKATOpA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIMH, PEaKIIMi HOHHOTO 0OMEeHa, KaueCTBEHHbIE peakiuy Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, pEIICHHUE
IKCIIEPUMEHTANBHBIX 3a7ad 1mo TemaM «Mertamwtb» u «Hemeramibl»y) B COOTBETCTBUM C NpaBWIAMH TEXHHMKHM O€30IMacHOCTH NPH OOpalIeHUH C
BEILIECTBAMH M J1A0OPAaTOPHBIM OOOPYZOBaHMEM, NPEACTABISATh pE3YJIbTaTbl XUMHUYECKOrO OJKCIEpHUMEHTa B (GOpMEe 3alHuCH ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIUi 1 (POPMyTHpPOBATH BEIBOIBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKN aHATM3UPOBATh XUMHUYECKYIO0 HH(POPMALIHIO, IOTYIaeMYI0 U3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MaCCOBOM
KOMMYHUKAIMU, IHTepHET U APYTUX);

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBHJa HKOJOTHYECKU LIEIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTU B IIENAX
COXpPaHEHHsI CBOETO 3/I0POBBS  OKPY>KAIOIIEH MPUPOTHON CPEbl, 0CO3HABATH OMIACHOCTH BO3/ICHCTBHS HA KHUBBIE OPTaHU3MBI ONIPEICIIEHHBIX BEIIECTB,
noHnMasi cmbicn mokasarens [1JIK, mosicHATP Ha mpuMepax cIocoObl YMEHBIICHUS W TPEJIOTBPAIICHUS WX BPETHOTO BO3JCHCTBHS HAa OpraHU3M
YeJIOBEKa;

JUIs 00yJaroIuXxcs ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMM 3/I0OPOBbs: YMEHHE NMPUMEHATh 3HAHHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX MO3HAHUs
BEIIECTB U XMMHUYECKHX SIBIICHUI;,

JUISL CJIETIBIX W CIA0OBUAAIIMX OOYYaroUIMXCs: YMEHHE HCIOJIb30BaTh pelbeHO-TOUeUHYI0 cucTeMy oOo3Hadenuil JI. Bpaitng mis 3ammcu

XUMHUYECKHUX (OPMYIL
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3jiejioB H TeM KosanyecTBo yacoB DJieKTpoHHbIe (uppoBbIE)
MPOrpamMmbl Bcero Kontpoabubie | IlpakTuyeckue | 00pa3oBaTejibHBIC PeCypChl
padoTshI padoThI
Paznen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
11 [IpeameT opranudeckoil Xumun. Teopust 3 bubmuorexa [IOP
CTPOCHHSI OPraHMYECKUX COSAUHCHUH A. https://lesson.edu.ru/04/10
M. bytneposa
Wroro mo pazneny 3
Paznea 2. YriaeBoaopoanbl
2.1 [IpenenbHbIe yrieBoOPOABI — aIKAHbI 2 bu6mmoreka LIOP
https://lesson.edu.ru/04/10
2.2 HenpenenbHble yrieBoJopOIbl: aJIKEHBI, 6 1 bu6mmoreka LIOP
aJKaJaMeHbl, AIKUHBI https://lesson.edu.ru/04/10
2.3 ApomaTudecKkue yriieBoa0pO/Ibl 2 bubnmnoreka LHIOP
https://lesson.edu.ru/04/10
2.4 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U 3 1 bubnmnoreka LHIOP
uX nepepadoTka https://lesson.edu.ru/04/10
Hroro no paznery 13
Pasnen 3. Kucaopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Cnuptsl. ®enon 3 bubnmnoreka LHIOP
https://lesson.edu.ru/04/10
3.2 Anpaeruasl. KapOOHOBBIE KHCIIOTHI. 7 1 bubmunorexa I{OP
CrnoxHble 3(upbl https://lesson.edu.ru/04/10
3.3 YrireBos! 3 1 bu6nmuoreka [{OP
https://lesson.edu.ru/04/10
Hroro no pasneny 13

Pa3nes 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

4.1 AMUHBI. AMHHOKHCITOTHI. beaku 3 bu6nuoreka LIOP
https://lesson.edu.ru/04/10
Hroro mo pazueny 3
Pasznen S. BbicokoMoJIeKyJISIPHbIE COEINHEHUS
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 bubmmoreka LIOP
https://lesson.edu.ru/04/10
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM KoJsnyecTBo yacoB JaekTpoHHbIe (HU(pPOBHIE)
NMpPoOrpaMmblI Bcero Kontpoabubie | IlpakTuueckue | 00pasoBaTejbHbIC PeCypchl
padoThI padoThI
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crtpoenue atomoB. [lepuoandeckuii 3aKoH 3 bubmuorexa [{OP
u [lepuoanueckas cucTeMa XUMHYECKHIX https://lesson.edu.ru/04/11
snemenToB JI. Y. Menaeneena
1.2 Crpoenue BeniectBa. MHoroodpasue 4 bubnuorexa LIOP
BCIIICCTB https://lesson.edu.ru/04/11
1.3 XHUMHYECKUE PEaKITUU 6 1 1 bu6mmoreka LIOP
https://lesson.edu.ru/04/11
Hroro mo pazueny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertamib 6 1 bu6mmorexa [IOP
https://lesson.edu.ru/04/11
2.2 Hemeramnsr 9 1 1 bu6nmoreka [IOP
https://lesson.edu.ru/04/11
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKHUX 2 bubnuoreka [IOP
BEIIIECTB https://lesson.edu.ru/04/11
Hroro no pazneny 17
Paznen 3. Xumusa u ;Ku3Hb
3.1 XuUMHS U )KU3HB 4 bubnmnoreka [IOP

https://lesson.edu.ru/04/11

28



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KoJsnyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KonTpoabubie | IlpakTuyeckue | Hu3y4deHus | nudposbie
padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl
1 [IpenmMer  opraHuyeckol  Xumuu, €€ 1 bubmmoreka LIOP
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE https://lesson.edu.ru/04/10
2 Teopus CTPOCHUS OpraHUYECKUX 1 bubnmnoreka LHOP
coeaunenuii A. M. BytiiepoBa, €€ 0OCHOBHBIC https://lesson.edu.ru/04/10
TIOJIOXKCHHS
3 [Tpencrarnenue 0 KJIacCU(UKALINN 1 bubnmoreka [IOP
OpraHuveckux BemiectB. HomeHkiatypa https://lesson.edu.ru/04/10
(cucremaTrdecKasi) u TPUBHAIILHEIC
Ha3BaHUS OPTaHMYECKUX BEIIECTB
4 AJKaHEIL: COCTaB u CTpPOEHHUE, 1 bu6nuoreka LIOP
TOMOJIOTHUECKUH PsifT https://lesson.edu.ru/04/10
5 Meran w  3Talm—  IpocCTellINe 1 bubnuoreka LIOP
IPE/ICTABUTEITN aJKAHOB https://lesson.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 bubnuoteka LIOP
https://lesson.edu.ru/04/10
7 OTuiaeH ¢ MNOpOoNwiIeH — MpOCTEeHlIne 1 bubnmnoreka LHIOP
MPEICTABUTENN ATKEHOB https://lesson.edu.ru/04/10
8 [Tpaktuueckas pabora Ne 1. «Ilonyuenue 1 1 bubmuoreka LIOP
STHJICHA M U3yYCHHUE €r0 CBOWCTBY https://lesson.edu.ru/04/10
9 AJIKagyeHsl. byranuen-1,3 u 1 bu6auoreka IIOP
MeTmioyraauen-1,3. [Tonyuenue https://lesson.edu.ru/04/10
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CUHTCTUYCCKOI'o KaydyyKa U pE3UHBI

10 AJIKHHBI: COCTaB M OCOOECHHOCTU CTPOCHHUS, bubnuoreka LIOP
TOMOJIOTHUCCKHA  psl.  ALETWIEH — https://lesson.edu.ru/04/10
MPOCTEUINN MPEJICTABUTEID AJIKUHOB

11 Bplunciennss mo ypaBHEHUIO XUMHUYECKOU bubmuorexa [IOP
peaxiuu https://lesson.edu.ru/04/10

12 Apenbl: OeHzon u TONyol. TOKCHYHOCTH bubmmoreka LIOP
apeHOB https://lesson.edu.ru/04/10

13 I'eneTnueckas CBS3b YTJI€BOJOPOOB, bu6nuoteka LIOP
NPUHAUISKAIINX K PA3IMYHBIM Klaccam https://lesson.edu.ru/04/10

14 [IpuponHblE HMCTOYHUKH  YIVIEBOJOPOJIOB: bu6mmoreka LIOP
NOPUPOJHBI Ta3 W TONYTHBIE HEQTSIHbIC https://lesson.edu.ru/04/10
ras3pl, He)Th ¥ MPOIYKTHI € mepepaboTKu

15 IIpupoaHble MCTOYHUKH  YIIIEBOAOPOIOB: bubnmoreka [IOP
NOPUPOJHBI Ta3 W TIONYTHBIC HEQTSIHbIC https://lesson.edu.ru/04/10
ras3bl, HeTh ¥ IPOJYKTHI €€ nepepaboTKu

16 KonTponbHas pabota 1o pazneny bubmuoreka LIOP
«YTIIEBOIOPOIBI» https://lesson.edu.ru/04/10

17 [Ipenenbuble OJIHOATOMHBIE CIIUPTHI: bubnmnoreka LHIOP
METaHOJ 1 3TaHoJ. BomopoaHas cBs3b https://lesson.edu.ru/04/10

18 MHOroaroMHbI€ CHUPTHL: ITHICHITIUKOIb U bubnuoreka LIOP
TITUIEPUH https://lesson.edu.ru/04/10

19 @DeHOo: CTPOCHHE MOJIEKYIIBI, PU3NYECKUE U bu6nuoreka [IOP
XUMHUYECKHE CBONCTBA, IPUMEHECHHE https://lesson.edu.ru/04/10

20 Anpaerupp: dopmanbaerun U bubmuoreka LIOP

arneTanabaerna. AneTod

https://lesson.edu.ru/04/10

31



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

21

OnHOOCHOBHBIE TIpefieNbHbIE KapOOHOBBIE
KHMCJIOTBI: MypaBbHHAsI U YKCYCHAas

bu6nuoreka LIOP
https://lesson.edu.ru/04/10

22 [Ipaktuueckass pabora Ne 2. «CoiicTBa bubmmoreka LIOP
pacTBopa YKCYCHOW KHCIIOTBI» https://lesson.edu.ru/04/10

23 CreapuHOBass W OJICMHOBAsi KHCJIOTHI, Kak bubmuorexa [IOP
MPEICTAaBUTENN BBICIIINX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT

24 Mpbila Kak CoONM  BBICIIMX KapOOHOBBIX bu6mmoreka LIOP
KHCJIOT, X MOIOIIIEE JIEHCTBHE https://lesson.edu.ru/04/10

25 CnoxHble  3pupbl  KaKk  MPOU3BOJHBIC bubnmnoreka LHOP
KapOOHOBBIX KHCJIOT. [MIPOSU3 CIIOXKHBIX https://lesson.edu.ru/04/10
3¢hupoB

26 Kuper: TUAPOJIH3, MIPUMEHEHUE, bubnmoreka [IOP
OuoJI0ruYecKas pojib KUPOB https://lesson.edu.ru/04/10

27 VriueBogsr: COCTaB, KJacCUpUKaIus. bu6nuoreka LIOP
BaxHeiimme  mpencTaBUTENU:  TIIIOKO3a, https://lesson.edu.ru/04/10
bpykTo3a, caxaposa

28 Kpaxman u nemnonosa Kak IPUPOJHBIE bubmuoreka LIOP
HOJMMEPBI https://lesson.edu.ru/04/10

29 KoHnTponbsHas paborta 1o pasneny bubnmoreka [IOP
«Kucnopoaconepxariue OpraHHYecKue https://lesson.edu.ru/04/10
COCIMHEHUS

30 AMUHBI: METHJIAMUH U aHWINH bubmuorexa [IOP

https://lesson.edu.ru/04/10

31 AMUHOKHUCIIOTHI KaK amdoTepHbIe bubmuoreka [IOP
OpraHHYEeCcKue COEIMHEHMS, 150:¢ https://lesson.edu.ru/04/10
O6uosnorudeckoe 3Hayenue. [lentuapl

32 benku KaK IIPUPOJIHBIE bubmmoreka LIOP
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BBICOKOMOIJICKYJIIAPHBIC COCAUHCHUA

https://lesson.edu.ru/04/10

33 OCHOBHBIC TTOHSATHS XUMHH 1 bu6nuoreka LIOP
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI https://lesson.edu.ru/04/10
34 OCHOBHBIE METO/IbI CHHTE3a 1 bubnuorexa [IOP
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. https://lesson.edu.ru/04/10
[IimacTMacchl, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

Ne Tema ypoka KoJsnyecTBo 4yacoB Hara JJIeKTPOHHbIE
n/n Bceero Kontposbubie | Ilpaktuyeckue | H3y4yeHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl

1 XUMHUYECKUN 3JIEMEHT. ATOM. OIEKTpOHHas 1 bubmmoreka LIOP
KOH(UTYypalys aToMOB https://lesson.edu.ru/04/11

2 [Tepuonnueckuit 3akoH u Ilepumomnueckas 1 bu6mmoreka LIOP
cucremMa XMMHYeckux onementoB J[. . https://lesson.edu.ru/04/11
MenpeneeBa, HX CBS3b C COBPEMEHHOM
TEOpPHUEH CTPOCHHS AaTOMOB

3 3aKOHOMEPHOCTHU W3MEHEHUS CBOICTB 1 bubnuorexa [IOP
XUMHAYECKHUX DJIEMEHTOB U UX COEIUHEHUH MO https://lesson.edu.ru/04/11
rpynmnam U nepuoaam. 3HaueHue
MEepUOIUYECKOTO 3aKOHa U CHCTEMBI
xumuueckux snemeHtoB J[.M. MenpaeneeBa B
pPa3BUTUU HAYKHU

4 Crpoenue BemecTBa. XUMHYECKasi CBs3b, €€ 1 bubnuoreka [{OP
BU/JIbI; MEXaHU3MbI 00pa30BaHUs KOBaJCHTHOMN https://lesson.edu.ru/04/11
cBs13u. BonopoaHnas cBsi3b

5 BaneHTHOCTD. DNEKTPOOTPULATENBHOCTD. 1 bubnuoreka LIOP
CrerneHb OKHCJICHHSI. BemectBa https://lesson.edu.ru/04/11
MOJIEKYJISIPHOTO u HEMOJIEKYJIIPHOTO
CTPOEHUS

6 [TonsTue o nucnepcHsIx cucreMmax. MctuHubie 1 bu6nmnoreka [IOP
U KOJUIOWJIHBIC pPacTBOpbl. MaccoBas moJist https://lesson.edu.ru/04/11
BEILIECTBA B pacTBOPE

7 Knaccudukanus u HOMEHKJIaTypa 1 bubnuoreka LIOP
HEOpPraHWYECKUX coenuHeHui. ['eHeTnyeckas https://lesson.edu.ru/04/11
CBSI3b HEOPTaHMYECKHX BEIIECTB, Pa3THYHBIX
KJIAaCCOB
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Knaccupukanus XuMHUECKHUX peakuuid B
HEOPraHWYECKOM M OPraHMYECKOW XUMUHU.
3aKOH COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs M IIPEBPAILCHUS DSHEPIUHU IIPU
XUMHYECKHUX PEAKLMIX

bu6mmorexa [IOP
https://lesson.edu.ru/04/11

9 Ckopocth peakiuu. OOpaTUMbIe pEaKIUU. bubnmnorexa [IOP
XUMUYECKOE paBHOBECHE https://lesson.edu.ru/04/11

10 [Ipaktnueckass pabora Ne 1. «BiusHue bubmuorexa [{OP
pa3InYHbIX bakTopoB Ha CKOpOCTh https://lesson.edu.ru/04/11
XUMHAYECKON PEaKIum»

11 Onexrponutuyeckas aquccouuanus. Ilonarue o bubnuorexa LIOP
BoziopogHOM mokazatene (PH)  pactBopa. https://lesson.edu.ru/04/11
Peaknmm  woHHOro  obmena.  ['mmponm3
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIECTB

12 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU. bubnuorexa [IOP
[TonsiTie 00 2JEKTPOJIM3E pacIlaBOB U https://lesson.edu.ru/04/11
pacTBOPOB COJIEH

13 KonTponsHas pabota 1o pazneny bubnuoreka LIOP
«TeopeTnyeckre OCHOBBI XUMHUHY https://lesson.edu.ru/04/11

14 Merannsl, ux nojoxenue B Ilepuoanueckoit bubnuoreka [IOP
CUCTEME XHMHUYEeCKHX dnementoB J[. U. https://lesson.edu.ru/04/11
MeHnneneeBa ©  OCOOCHHOCTH  CTPOCHUS
atoMoB. OOmme  ¢usznyeckue CBOICTBa
METAJUIOB

15 CnnaBel MeTaIOB. DJIEKTPOXUMHUECKUN Psif bubnuoreka [IOP
HaMpPsDKEHUH METAIJIOB https://lesson.edu.ru/04/11

16 XUMHUYECKUE CBOMCTBA BAXKHEUIIMX METAJIIOB bubnmnorexa [IOP
(HaTpwit, KaJIui, KaJIbIUi, MAarHHiA, https://lesson.edu.ru/04/11
QITIOMUHUN) U UX COCTMHEHUN

17 XUMUYECKHE CBOWCTBA XpOMa, MEOU U UX bu6mmorexa [IOP

COeTUHEHUN

https://lesson.edu.ru/04/11
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18 XUMHUUYECKHEe CBOMCTBA IIMHKA, Xeje3a M HUX bubmuorexa [IOP
COeAMHEHUN https://lesson.edu.ru/04/11

19 [Ipaktnueckass pabora Ne 2. '"Pemenue bubmuorexa [{OP
IKCIIEPUMEHTAITLHBIX 3a1aq 1o TEME https://lesson.edu.ru/04/11
«Metamisy"

20 Hemerannsl, ux nonoxenue B Ilepuoanueckoit bubmmoreka LIOP
cucTeMe XHMHUYecKux dsiementos [, U. https://lesson.edu.ru/04/11
MenzeneeBa 1 0COOCHHOCTH CTPOSHUST aTOMOB

21 dusnueckue CBOICTBA HEMETaJJIOB. bubmuorexa [{OP
Amnorponusi  HemetayuioB  (Ha  mpumepe https://lesson.edu.ru/04/11
KHCIIOpoJia, cepsl, (hocdopa u yrieposa)

22 XUMUYECKUE CBOMCTBA rajJOreHoOB, CEPbl U UX bubnuorexa [IOP
COeTMHEHU I https://lesson.edu.ru/04/11

23 XUMHUECKHE CBOMCTBa a30Ta, docodpa M HUX bubnuorexa [IOP
COeTMHEHU I https://lesson.edu.ru/04/11

24 XHMMHUUYECKUE CBOMCTBA YIiepoja, KPEMHHS U bubnuoreka LIOP
UX COCMHEeHUI https://lesson.edu.ru/04/11

25 [IpumeHeHne Ba)KHEWIIMX HEMETANIOB U HX bubnuoreka [IOP
COEIUHEHNI https://lesson.edu.ru/04/11

26 O6o0mmene M cucTeMaTU3alMs 3HAHUK 110 bubmuorexa [IOP
teme  «Hemeramnel».  Berumcienus 1o https://lesson.edu.ru/04/11
YpaBHEHUSM  XHUMHUYECKHUX  peakuud U
TEPMOXUMHUYCCKHE PACUETHI

27 [Ipaktuyeckas pabora Ne 3. «Pemenue bubmmoreka LIOP
IKCIIEPUMEHTANBHBIX ~ 3aJa4 10  TeMe https://lesson.edu.ru/04/11
"Hemerannsl"»

28 KonTtponsHast pabora mo Temam «MeTamuisl» U bubmmoreka LIOP

«HemeTtamis»

https://lesson.edu.ru/04/11
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29 Heopranuueckue M OpraHM4eCKHE KHUCIIOTHI. 1 bubmmoreka LIOP
Heoprannueckue u opraHmdecKue OCHOBAHUS https://lesson.edu.ru/04/11
30 AmdoTtepHbIe HEOPTaHUYECKHE u 1 bubmuorexa [{OP
OpraHWYECKHUE COCAMHCHUS. | eHeThdeckas https://lesson.edu.ru/04/11
CBSI3b HEOPTaHWUYECKUX W  OPraHUYECKUX
BEIICCTB
31 Ponp xuMun B oOecriedeHUH SKOJIOTHYECKOM, 1 bu6mmorexa [IOP
JHEPreTUYeCKOl M MHUIIEBOW OE30MaCHOCTH, https://lesson.edu.ru/04/11
pa3BUTHH MEJIUIIUHBI
32 [IpencraBnenuss 00  oOUMX  HAy4yHBIX 1 bubnuorexa [IOP
NPUHIUIAX  TPOMBIIUICHHOTO  TOJXY4EHUS https://lesson.edu.ru/04/11
BaXKHEUIIINX BEIIECTB
33 UYeioBek B MUPE BEIIECTB U MAaTEPUATIOB 1 bubnuoreka LIOP
https://lesson.edu.ru/04/11
34 XHUMHS ¥ 370POBbE YEIIOBEKa 1 bu6mmoreka LIOP
https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM

ITPOT'PAMMBbI
10 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero
o0pa3oBaHus

Teopernueckre OCHOBBI OPraHM4YECKON XUMHUH

ChopMupoBaHHOCTH MPENCTABICHUH 0 XUMHUECKOW COCTABIIAIONICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B
NO3HAHUY SBJICHUN TPUPOJIBI, B (OPMUPOBAHUH MBIILICHUS M KYJIbTYphl JIUYHOCTH, €€ (PYHKIIMOHAIEHOW TPAMOTHOCTH,
HEOO0XOIUMOMN Ul pelleHHs MPaKTUUECKUX 3a/1ad U SKOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOIIEHMS K CBOEMY 3/I0POBBIO U
IIPUPOJIHOM cpeze

Brnanenue cucreMoil XMMUYECKMX 3HAHMM, KOTOpasi BKJIKOYAET: OCHOBOIMOJIAraloNUe MOHATHS (MOJIEKYJIa, BaJIEHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJIECHUS, XHMHUYECKas CBfA3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM,
YIJIEpOAHBIN CKeJeT, (pyHKIMOHANbHAs TpyIIa, pagukai, H30Mepus, HU30Mepbl, TOMOJOTHYECKUH psiji, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEpKAIUE COCAUHEHUs, OMOJIOrMYECKH aKTHBHBIC BEHIECTBA (YIJIEBOABI, >KHUPBHI,
0enKu), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHMs); TEOPHUH M 3aKOHBI (TEOpHs
XMMHUYECKOTO CTpoeHHsl opranudeckux BemiecTB A.M. BbyrnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMUMMHU,
(dakTosorMyecKue CBEACHMS O CBOWCTBAaX, COCTaBe, IIOJIY4EHHMH U O€30MacCHOM MCHOJIb30BAaHUM Ba)KHEUIINX

HEOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB B 6I>ITy )41 HpaKTquCKOﬁ JACATCIBHOCTH YCIIOBCKaA

1.3

1.4

C(l)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBbIABJIATE XAPAKTCPHBIC TMPU3HAKU HOHSITI/II\/'I, YCTaHAaBJIMBAaTb WX B3aWMOCBA3b,
HCIOJIB30BATh COOTBCTCTBYIOIIIUC TIIOHATUA IIPpU OIMKMCAHUMU COCTaBad, CTPOCHUSA U HpeBpaIJ_[CHI/Iﬁ OpTraHUYCCKUX

COeIMHEHUN

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ HCIOJIb30BATh XUMHUUYCCKYIO CUMBOJIUKY JJIsI COCTABJICHUA MOJICKYJIAPHBIX U CTPYKTYPHBIX

(pa3BEpHyTOH, COKpaméHHON) (HOopMya OpraHMYECKHX BELIECTB M YpaBHEHHH XWMHYECKHUX PEAKIMH, W3rOTaBIMBATH
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MOZACIIN MOJICKYJI OPraHUYCCKHUX BCHICCTB JIA UIUIIOCTPALIUK UX XUMUYCCKOI'O U ITPOCTPAHCTBCHHOI'O CTPOCHU A

C(bOpMI/IpOBaHHOCTB }’MCHI/II‘/'I YCTaHaBJIUWBATh MNMPUHAAICIKHOCTh H3YUCHHBIX OPraHMYCCKHUX BEINCCTB II0 MX COCTaBy U

15 CTPOCHHUIO K OMpEeNIeIEHHOMY Kiaccy (TpyIie) COeIUHEHHM (YIIIeBOIOPO/Ibl, KUCIOPO U a30TCOJAEPKAIINE COSTUHEHNUS,
BBICOKOMOJICKYJIIPHBIE COSIMHEHHS ), IaBaTh MM Ha3BaHUS 110 cucTeMatudeckoit Homenkiarype (IUPAC)
15 CdopMUpOBaHHOCTh yYMEHHUS OIPEACTATh BHJBI XMMHYECKON CBSI3W B OPTaHMYECKUX COCAMHCHUSAX (OIWHAPHBIE U
' KpaTHEBIE)
16 CdopMupoBaHHOCTH YMEHUS MPUMEHSTH: MOJIOKCHUS TCOPUH CTPOCHUs opraHmdeckux BemecTB A.M. ByriepoBa s
' 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MACChl BEUIECTB
) VYrneBonopoasl. Kucnopoaconepxamme u a30TCoAepiKalllM€ OPTraHUYECKUE COCIUHEHHS. BBICOKOMOJIEKYISIpHBIC
COEIMHEHUS
CdopMUpoBaHHOCTh yYMEHUNW NPUBOJUTH TPUBUAIBHBIE HAa3BaHUS OTAENBHBIX OPraHUYECKUX BEIIECTB (STHUIICH,
2.1 MPOIWICH, alleTUJIeH, J3TUJICHTJIHMKOINb, TIIHLIEpPUH, ¢GeHol, (opManpierus, aleTraablerull, MypaBbUHAs KHUCIOTA,
YKCYCHasl KHCJIOTa, OJIESMHOBAs KUCIIOTA, CTEAPHHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMal, IeJUTI0NI03a, TIUIHH)
CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHHE, (PU3MUEeCKHe W XUMHYECKHE CBOMCTBA TUIMYHBIX
29 MPEJICTAaBUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, dTaH, TUJICH, IPOITMIICH, alleTHIeH, OyraaueH-1,3,
' MeTunoyraaueH-1,3, O€H30/1, METaHOJ, 3TAHOJ, AITHJICHIJIUKOIb, TIUIEPHH, (EHOJ, aleTaablerul, MypaBbUHAs H
YKCYCHasl KHCIIOTHI, TJTFOK03a, KpaxMal, [EeTi0103a, aMUHOYKCYCHAs! KUCIIOTA)
CdopMUpOBaHHOCTh YMEHHS WIUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKAY THUIMMYHBIMU MPEICTABUTENSIMU PA3IUYHBIX
2.3 KJIaCCOB OPraHWYECKHX BEIIECTB YPABHEHHUSIMHU COOTBETCTBYIOIIMX XHMHUYECKHUX PpEAaKIUH C HUCIOIb30BAaHUEM
CTPYKTYPHBIX (hopMy1
54 CdopMUpOBaHHOCTh YMEHUS XapaKTePU30BaTh MCTOYHUKH YTIIEBOJIOPOIAHOTO CBHIPhS (He(pTh, IPUPOMHBIN Tra3, Yroib),
CIocoObl UX MepepadboTKU U MPAKTHUECKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKI
3 Xumus 1 )Ku3Hb. Pacuérol
3.1 ChopMHUpPOBaHHOCTH YMEHHUH BIAJCTh CUCTEMOW 3HAHW 00 OCHOBHBIX METOJ/IaX HAYYHOTO MO3HAHMS, UCIOJIb3yeMbIX B

39



XUMHUHM TIPU W3YyYEHUHM BEIICCTB M XMMHUYCCKUX SIBIICHUH (HAOIIOJeHHE, M3MEpPEeHHE, SKCIICPUMEHT, MOJICIUPOBAHHUE),
WCIIOJIb30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUSA ISl NPUHATUS PELICHUHA B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,

CBA3aHHBIX C BCIICCTBAMHU U UX IIPUMCHCHUEM

3.2

3.3

3.4

CdopmupoBaHHOCTh yMEHHH CcOONIOAATh TpaBuja TOJB30BAHUS XUMHUYECKOW TMMOCYynol ©  1abOpaTOpHBIM
o0opy/soBaHHEM, a TakKe MpaBuiia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKLUMSIMH IO BBITOJIHEHUIO

J'Ia60paTOpHI>IX XHUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTh YMEHUH IJIAHUPOBATh W BBIMOJIHATH XUMHUYECKHI IKCIEPUMEHT (IIPEBPALLEHUS OpraHUYEeCKHX
BEILIECTB TNPU HArpeBaHUM, TOJIYYCHHE OSTUJICHA M H3yYEHHUE €ro CBOMCTB, KAYECTBEHHBIEC PEAKIIMU OPTaHHMYECKHX
BEIIIECTB, JIeHATypalusi OCJIKOB NMpPH HArpeBaHWM, IIBETHBIC PEAKIIMU OCJIIKOB) B COOTBETCTBUHU C IMPaBUJIAMU TEXHUKU
0e30macHOCTH Mpu OOpallleHud C BelleCTBAMH M JIA0OpaTOpHBIM 000pYAOBaHHEM; MPEJACTABIATH PE3YJIbTATHI
XUMHYECKOT0 KCIepruMeHTa B (opMe 3alUCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKIUil U (OpMYyIUpOBaTH BBIBOABI Ha

OCHOBE 9THX PE3yJIbTaTOB
ChopMupoOBaHHOCTh yYMEHUI HMPOBOJIUTH BBIYUCICHHMS IO XUMHUYECKUM ypaBHEHHUsAM (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJJHOT'O BEILIECTBA MJIM MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEILIECTB

WM NIPOJYKTOB PEAKIUN)

3.5

CdopMupoBaHHOCTh YMEHHI KPUTHUECKH AaHAIM3UPOBATh XUMHUYECKYI0 HMH(OpMAIMIO, MOJy4yaeMyl M3 pa3HBIX

HCTOYHUKOB (CpeJIcTBa MaccOBOM nHpopmanuu, cetb IHTEpHET U apyrue)

3.6

CdopmMupoBaHHOCTh YMEHUU COOMIOAATH MpaBHUiIa SKOJIOTHMYECKH IeIeco00pa3sHOro MOBEACHUS B OBITY M TPYIOBOMH
JIEATEIbHOCTH B LEIAX COXPAHEHHsS CBOEro 30POBbS U OKPYXKAIOLIEH MPUPOAHOW CpPEIbl, OCO3HABATH ONACHOCTH
BO3JCICTBUS HA JKUBBIE OPraHMU3MBl OIPENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIci mnokaszatens [IJIK
(mpeaenbHO JOMYCTUMOW KOHIIEHTpPAI[MHM), MOSICHATH HAa IMPUMEpPax CIOCOObl YMEHbBIIEHUS U MPEAOTBpAIlEHUs HX

BpPE€AHOTO BOSHGﬁCTBI/ISI Ha OpraHu3M 4€JI0BCKa
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11 KIJACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeHEro 0011ero
o0pa3oBaHus

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

Brnanenue cucteMoll XMMHUYECKUX 3HAHUH, KOTOPAasl BKJIFOYACT: OCHOBOMOJIATAIOLINE TOHATHS (XUMUYECKUH 2JIEMEHT, aToM,
SNIEKTpOHHAs 000J0YKa aroma, S-, p-, O-2JIEeKTpOHHBIE OpOWTATM AaTOMOB, WOH, MOJIEKYJA, BAJIEHTHOCTb,
AEKTPOOTPHUIATEILHOCTD, CTENEHb OKUCJICHHS, XHMHYECKas CBS3b, MOJb, MOJISIPHAs Macca, MOJSIPHBIA 00BEM,
KpHCTAJUINYECKasi peIéTKa, TUIIbl XMMHUYECKUX peakUi (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, IK30- U SHI0TEPMHUYECKHE,
peakuuy MOHHOTO OOMEHA), pacTBOpP, MIEKTPOJUTHI, HEIIEKTPOIUTHI, JIEKTPOIUTHUYECKAs IUCCOLMALNSA, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOM pEaKkIUHM, XHWMHUYECKOE pPABHOBECHE); TEOPHUM M 3aKOHBI (Teopus
NEKTPONIUTUYECKON  auccoumanuy, llepmonuueckuit 3akon JI.JMI. MenzgeneeBa, 3aKkOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMMHU, (PAKTOJOIMYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH WU
0€30MacHOM HUCIOJIb30BaHUN BaKHEUIIINX HEOPraHUYECKUX BEIIECTB B OBITY U MIPAKTUYECKON 1eATEIbHOCTH YelIOBEKA

CchopMupoBaHHOCTb YMEHUH BBISBIATH XapaKTepHble NPU3HAKM M B3aMMOCBS3b HM3YYEHHBIX MOHATHH, NPUMEHSTH
COOTBETCTBYIOIIME TIOHATHUSI TP OINUCAHUM CTPOCHHUS M CBOMCTB HEOPraHMYECKMX BEUIECTB M MX IPEBPAIICHUN;

BEISIBIISITH B3aMMOCBS3b XUMHUUECKUX 3HAHUH C TIOHITHSIMHA U MNpEACTABICHUAMU APYTIUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB

BJ'Ia,HeHI/Ie OCHOBHBIMHM MCTOAAMHW HAYYHOT'O ITO3HAHWUA BCHICCTB U XUMHUUYCCKHUX SIBIICHHI (Ha6J'IIOI[eHI/I€, HN3MCPCHUC,

9KCIIEPUMEHT, MOJIETTUPOBAHHE)

14

C(i)OpMHpOBaHHOCTB YMGHI/If/'I ONpEaACIATL BAJICHTHOCTb U CTCIICHb OKHCICHHUA XHUMHUUYCCKHUX JJICMCHTOB B COCIMHCHUAX
Pa3IMIHOTO COCTaBa, BU XHUMHYSCKOU CBS3H (KOBa.]'IeHTHaﬂ, HOHHAas, METaJllIn4YeCKasd, BO)IOpO}IHaH) B COCIMHCHUAX, THUIL

KpHCT&HHH‘-ICCKOﬁ peHléTKI/I KOHKPETHOI'O BCIICCTBA (aTOMHaH, MOJICKYJIsSIpHAadA, MOHHAas, MeTaJ'IJ'II/I‘-ICCKa}I)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ OIPCACIIATH XapaKTEp CPpCAbl B BOAHBIX PACTBOPAX HCOPraHUYICCKUX COeIUHEHMI

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHUA KJ'IaCCI/I(I)I/II_II/IPOBaTB XUMHUYCCKUC PCAKIMU I10 PA3JIMYHBIM IIPU3HAKaAM (‘-II/ICJ'Iy U COCTaBy

pearupyromux BCHICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuru, N3MCHCHHUIO CTEICHEH OKMCJICHHUS 9JICMCHTOB, O6paTI/IMOCTI/I
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1.7

1.8

peaKkiny, y4acTHIO KaTajiu3aTopa)

ChopMUpOBaHHOCTh YMEHHI COCTABISATh YPABHEHUSI PEAKIMU PA3IMYHBIX THIIOB, TIOJHBIC U COKPANIEHHBIC YPaBHEHUS
peakiuii H'OHHOTOo 0OMEHa, YYUTHIBAs YCIIOBHS, TPU KOTOPBIX ATHU PEAKLUU HIYT 0 KOHIA

ChopmupoBaHHOCTE yMEHUW TPOBOJUTH  PEAKIHU, TOATBEPKIAOIINEG KAYeCTBEHHBIH COCTaB  Pa3IUYHBIX
HCOPraHNMYCCKUX BCHICCTB, pacClio3HaBaTb OIIBITHBIM HYTCM HOHBI, MPUCYTCTBYHOIINC B BOJHBIX pacTBOpax

HCOPraHN4YCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTE yMEHUW pACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM

COCTAaBJICHUS 3JICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.10

ChopmupoBaHHOCTH YMEHUN O0BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHN peakluy OT pa3inyHbIX (PaKTOPOB

1.11

2.1

2.2

ChopMupoBaHHOCTb YMEHHUI OOBSCHATh XapakTep CMEIIEHUS XUMHUYECKOIO0 pPaBHOBECHUS B 3aBUCUMOCTH OT BHELIHETO
BozaeiicTBus (mpunnun Jle [larense)

OOw1ast 1 HeOpraHUYecKasi XUMHsI

CdhopMupoBaHHOCTb YMEHHMH packpbiBaTh cMbIici [lepuoanueckoro 3akona JI.M. MeHneneeBa u 1€MOHCTPUPOBATh €ro
CHCTEMaTU3HPYIOLTYI0, O0OBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

CchopMupoBaHHOCTb YMEHHMI XapaKTE€pHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XMMHMYECKHX 3JIEMEHTOB 1—4 mepuonoB
[Mepuoanyeckoil cucteMbl XUMHUYecKuX siemeHToB J[.M. MenneneeBa, MCHoNb3ys MOHITHS «S-, P-, O-3JEKTPOHHBIC

Op6I/ITa.TII/I>>, (OQHEPreTUICCKUEC YPOBHU), O0BACHATH 3aKOHOMCPHOCTHU U3MCHCHUA CBOMCTB XUMHYECKHX DJIEMEHTOB M MX

COEAMHEHMH 10 nepuoaam U rpynnam [lepuonnueckoit cucteMsl XuMuueckux 3semeHToB /.M. Menneneesa

2.3

2.4

CpopMUpOBaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA HEOPTaHWYECKHUX BEIIECTB
Pa3IMYHBIX KIJIACCOB, MOATBEPXKIATh CYIIECTBOBAHME T'€HETUYECKOW CBSI3M MEX]Y HEOPTraHMYECKHMMH BEIECTBAMH C
MTOMOIIIBIO YPAaBHEHUHN COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIIHIA

ChopmupoBaHHOCT, YMEHHH yCTaHABIMBATh MPHHAICKHOCTh HEOPraHMYECKMX BEIIECTB IO WX COCTaBy K
ompenenHHOMY Kiaccy (Tpymme) coeAuHeHUH (MPOCThIe BEIIeCTBAa — METAJUIBI MU HEMETaJUThl, OKCHJIbI, OCHOBAHUS,

KHUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIH )
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2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHUHN HCIIOJIB30BAaTh XMMUYECKYIO CHMBOJIMKY JJISi COCTAaBICHHS (DOPMYIT BEIECTB M ypaBHEHHUN
XUMHAYECKHX peakiuii, cucremarndeckyto HoMmeHkiarypy (IUPAC) wu TpuBuasbHble Ha3BaHHS  OTICIBHBIX
HEOPraHMYeCKUX BeIIEeCTB (yrapHblil ra3, yrjaeKuciblid ra3, aMMHaK, rami€Has M3BECTb, Herali€Has M3BECTb, MUThEBAs
coJia, MUPUT U JPYyTHUE)

ChopMupoBaHHOCTb YMEHUH XapaKTepH30BaTh (OMMCHIBATH) OOIME XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB
pa3IUYHBIX KJAcCOB, MOJTBEPXkJaTh CYILIECTBOBAHWE T'€HETHUYECKOW CBSI3U MEXAY HEOPraHWYECKHMMH BEIIECTBAMU C

IIOMOILBIO YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOIHATH XUMHUECKUI SKCIEPUMEHT (pa3iokeHUe MEPOKCHIa BOJOPOIa
B INPUCYTCTBUM KaTajau3aTropa, ONPEAEIICHHE Cpelbpl PaCTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOIO HWHAMKATOPA,
BIIMSIHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEeaKkIMU, peaklul HOHHOTO 0OMEeHa, KayeCTBEHHbIE peaKIuu
Ha cyinbdar-, kKapOoHAT- M XJIOPUI-AHUOHBI, HA KaTHMOH aMMOHMS, PELICHHE 3KCIEPUMEHTAIBHBIX 3a/ad 10 TeMaM
«Metamibl» u «Hemeramib») B COOTBETCTBHH C NPAaBWIAMU TEXHUKU OE30MACHOCTH MpH OOpAIeHHH C BEIIECTBAMH U
na0opaTOpHBIM 000PYJOBAaHUEM; MPEACTABIATh PE3Y/IbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (JOpME 3aIMCH YpaBHEHUI

COOTBCTCTBYIOIIHUX peaKI_II/Iﬁ nu (bOpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHHMM COOJIIOJATH TpaBUja IOJB30BAaHUS XHUMHUYECKOW TOCYI0M ©  J1abopaTOpHBIM
o0opynoBaHUEM, a TakKe MpaBuiia oOpalleHusi C BEIIECTBAMH B COOTBETCTBMM C WHCTPYKIUSMHU IO BBITOJHEHUIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

ChopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh XMMUUYECKHUE MPOLIECCHI, JIeKaIle B OCHOBE ITPOMBILIUIEHHOT'O MOTYYEeHUs
CEpHOIl KHCIIOTHI, aMMHakKa, a TakXke C(HOPMUPOBAHHOCTh IMPEJICTaBICHUH OO0 OOIIMX HayyHBIX MPUHIUNAX H

9KOJIOTHYCCKHX np06neMax XUMHUYCCKOIro IMpOrU3BOACTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CchopMupOBaHHOCTH MPECTABICHUH 0 XUMHUECKOM COCTaBIISIONIEH eCTeCTBEeHHOHAYYHOM KapTHHBI MUPa, POJIH XUMHUHU B
MO3HAHUM SIBJICHUN MPUPOJBI, B POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI JINYHOCTH, €€ (HYHKIIMOHAIBLHOW I'PaMOTHOCTH,
HEOOXOAUMOMN JUIsl pelleHus] MPAKTUYECKUX 3a7ay U HKOJOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHMS K CBOEMY 3/I0pPOBBIO U

NPUPOIHOM cpese
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ChopmMupoBaHHOCTh YMEHUH KpPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMalHio, MOJy4yaeMyl0 U3 Pa3HbIX

32 HMCTOYHHUKOB (CpeJICTBAa MAaCCOBOM KOMMYHHUKAIUU, ceTh IHTEpHET U npyrue)
33 ChopmupoBaHHOCTE YMEHUU COONIOAATH MpPaBHJIA 3KOJOTHYECKU IIEIIECOOOPA3HOrO TOBENEHUS B OBITY M TPYIOBOU
' NESATEIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3710POBbS U OKPYKAIOIIEH PUPOTHON Cpeibl
3.4 Oco3HaBaTh OMAaCHOCTh BO3JICHCTBUSI HA KUBBIC OPTraHU3MbI ONPECIEHHBIX BEIIECTB, MOHUMas cMbIici nokazarens 111K,
' MOSICHATH Ha IPUMEpaxX CIOCOObl yMEHbIIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOIO BO3JCHCTBHUS HA OpraHU3M YeJI0BeKa
ChopmupoBaHHOCTE YMEHUI TPOBOJHUTH BBIYUCICHUS C HCIIOJIB30BAHUEM IIOHSATHS «MAaccoBas JOJI1 BEIISCTBA B
35 pacTBope», OOBEMHBIX OTHOIIEHWH Ta30B IMPU XHUMHYECKHX PEaKIUsAX, Macchl BellecTBa WM 00BbEMa Ta30B IO

HU3BCCTHOMY KOJHMYCCTBY BCLICCTBA, MACCC HIIN O6’BéMy OOHOI'O M3 YYAaCTBYHOIIUX B PCAKIUHU BCHICCTB, TCIIJIOBOI'O

s deKTa peakIiu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHHUS YHEPTUU

HPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KITIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS

1 Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1 Hpez[MeT OpFaHI/I‘I€CKOI71 XUMMHU: €€ BO3HMKHOBCHHEC, PA3BUTHUEC U 3HAYCHHUEC B IMOJIYYCHHWH HOBBIX BCIICCTB U MATCPUAJIOB. Teopm[
' CTPOEHHUsI OpraHnuecKkux coeanHeHuit A.M. bytinepoBa, €€ 0OCHOBHBIE MOJI0KEHUS

12 CtpykrypHble (OPMYIBI OPraHUYECKUX BemIecTB. ['oMonorus, u3oMepus. XUMHUYECKasi CBS3b B OPraHUYECKUX COCIUHEHUSX —
' OJIMHApHBIE U KpaTHbIE CBs3U. [IpeacTaBnenue o KiacCupUKalUA OPraHUYECKUX BEIIECTB

13 Homenkmnarypa opraHu4ecKuX COCIUHEHH (CHCTEMaTHuYecKas) W TPUBUAIbHBIE HA3BaHMS BaKHEUIINX MPEACTABUTENEH KIaccoB

OpTraHU4YCCKUX BCIICCTB
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YrieBoxopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHH psZ. MeTaH M 3TaH — NPOCTEUIIHME IMPEICTABUTENM aJKAHOB: (PU3MUECKUE U

XMMUYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUSI U TOPEHUS ), HAXO0XKACHUE B IPUPOJIC, MTOITYUCHUE U TIPUMEHEHUE

2.2

2.3

2.4

2.5

2.6

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHH psiA. DTUIICH M MPONUJICH — MPOCTEUIINE MPEICTABUTENN AJKEHOB: (PU3MUYECKUE H
XMMHUYECKHE CBOWCTBA (peakUMU TUAPUPOBAHMS, TAJIOT€HUPOBAHMS, TMApPATALlUM, OKUCIEHUS U MOJIMMEpH3allMu), MOJy4YeHHE U

IIPUMCHCHHUEC

Ankanuensl: Oyramuen-1,3 m merwnOyraauen-1,3: cTpoeHHE, BOXKHEWIINE XWMHUYECKHE CBOMCTBA (PEakius IMOJUMEPH3AINHN).

HOJ'Iy‘IeHI/IC CHUHTCTHUYCCKOI'O KaydyKa U pC3UHbI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTpPOCHHUA, TOMOJIOTMYECKHUI pAaa. AI_IGTI/IJ'IGH — HpOCT@ﬁIHHﬁ npeaACTaBUTCIIb AJIKMHOB: COCTaB,
CTPOCHHC, (I)I/ISI/I‘ICCKI/IC M XUMUYECKHE CBOMCTBA (peaKI_lI/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THApAaTalllU, FOpeHI/Iﬂ), IMMOJIy4YCHHUEC U

IIPUMEHEHHE

Apensbl. benson: cocraB, ctpoenue, GU3NIECKUE U XMMHYECKHE CBOMCTBA (PEaKIMH TaIOT€HUPOBAHMS M HUTPOBAHUS ), TIOyYCHHE
npuMeHeHrne. Toyon: cocTtaB, cTpoeHue, (pu3MYeckrue W XUMHUYCCKHE CBOWCTBA (pEaklIMM TaJOTCHUPOBAHUS W HUTPOBAHUS),
MOJIy4YeHUE U MpUMEHEHUE. TOKCUYHOCTh apeHoB. ['eHeTnueckast CBA3b MEXKIY YIJI€BOJOPOJaMHU, MPUHAIEKAIUMH K Pa3IudHbIM

Kj1aCcCaM

[TpupoaHble UCTOYHMKH yTieBoA0poaoB. [IpuponHslii Ta3 u nonytHsle HedTsHble Ta3bl. Hedte u €€ mpoucxoxnenue. CrocoOsl
nepepabOTKU He(PTU: MeperoHka, KPEeKMHI (TepMHUYECKUH, KaTaluTHueckuil), muponu3. IIpoaykTsl mepepaboTku HepTH, HX

PUMEHEHNE B IPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroib ¥ NpOoyKThI €ro nepepaboTKu

Kucnopoacoaepxaiiiue opraHuyecKue CoOeJUHEHMUS

3.1

[IpenensHble 0HOATOMHBIE CIUPTHL. METaHOI M 3TAaHOJI: CTPOEHUE, PU3NYECKHE U XUMUYECKUE CBOMCTBA (PEAKIMU C aKTUBHBIMU
MeTaJlJIaMH, TaJIOT€HOBOI0OPOaMU, TOPEHHE), IpUMeHeHne. BolopoaHble CBSA3U MeX 1y MOJIEKyJIaMU CIUPTOB. JleficTBUe MeTaHoNa U
3TaHOJIAa Ha OPraHU3M 4YeJoBeKa. MHOroaTOMHBbIE CHUPTHL. DTWICHTJIMKONIb U TIIMLEPUH: CTPOCHUE, (PU3UYECKHE U XMMUYECKHE
CBOMCTBA (B3aMMO/ICHCTBHE CO LIETOYHBIMU METaJNIaMH, KaYeCTBEHHAs! peaklusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBue Ha OpraHu3m

YCII0BCKa. HpI/IMeHeHI/Ie TIIMIEPpHUHA U OTUJICHI JIMKOJIA
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3.2

DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYEeCKHe U XUMHUecKue cBoiicTBa. TokcnynocTs (heHomna. [Ipumenenue penona

AJIBI[CFI/II[BI N KCTOHBI. q)OpMaJIBI[GI‘I/I[[, ancTajibACru: CTpOCHHUC, (I)I/ISI/I‘ICCKI/IG 1 XUMHYECKHE CBOMCTBA (peaKL[I/II/I OKHCJICHUA U

33 BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIMH ), [TOJIyUEHUE U IPUMEHEHHE
OnHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHasi U YKCYCHasl KHUCJIOTBI: CTpPOCHHE, (pU3MUecKHe M XMMUYECKHE
3.4 CBOIicTBa (CBOMCTBA, OOIIME JIJIS Kjlacca KUCIOT, peaklus dTepu(uKanum), nojiydeHue u npumenenue. CteapiHoBas U OJIEUMHOBAs
KHUCJIOTHI KaK MPEICTAaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE AeHCTBHE
35 Crnoxuble 3(puppl KaKk MPOU3BOJHBbIE KAPOOHOBBIX KUCIOT. I'maponus cinoxubix 3¢upos. Kupsl. 'maponus xupos. IIpumenenue
' KUPOB. bruonoruyeckas posb KUPOB
VYrneBoabl: cocTaB, KiaccupuKaus yriaieBoaoB (MOHO-, IU- U ToJucaxapuabl). [1roko3a — mpocTelmii MoHOcaxapu1: 0COOEHHOCTH
CTPOCHHSI MOJEKYIbI, (pu3udeckre U XMMHYECKHEe CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaoMm meau(ll), okucnenne aMMuagyHbIM
3.6 pactBopoMm okcuna cepedpa(l), BocctanoBneHHE, OpOKEHUE TIIFOKO3bI), HAXO0XKICHUE B IPUPOJIC, IPUMEHEHHE, OMOJIOTUYECKAsT POJIb.
®dotocunre3. DpykTo3a Kak H30MEp TIIOKO3bl. Kpaxmanm u 1esmirono3a Kak mnpupojaHble monmuMmepbl. CTpoeHHEe Kpaxmalia U
LEJUTI0N03bl. PU3NYECKe U XMMHUECKHUE CBOMCTBA Kpaxmalia (TUIPOIn3, KaueCTBEHHAs! PeaKIHsl C HOJI0OM)
4 A30TcoaepKale OpraHnyecKue COeAMHEHUS
41 AMUHOKHUCIOTH Kak aM(OTepHbIe OpraHuyeckue coeAuHeHus. PuU3nyecKkue U XUMHUYECKHe CBONCTBAa aMMHOKUCIOT (Ha MpuMepe
' ruiuHa). buonornueckoe 3HaueHre aMMHOKUCHOT. [lenTuasl
4 benku kak mpupoHBIE BHICOKOMOJIEKYISpHBIE coequHeHus. [lepBudHas, BTOpUYHAA U TPETUYHAs CTPYKTypa OerakoB. XUMHYECKHE
' CBOMCTBA OCJIKOB: THAPOJIH3, ACHATYpaIlusl, KAYeCTBEHHBIC PEAKIIUU Ha OCJIKU
) BBICOKOMOIIEKYIIIPHBIE COETMHEHUS
OCHOBHBIE TOHATUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI: MOHOMED, NIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH,
5.1 cpenHss MoOJeKyJsipHas Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJSIDHBIX COEAMHEHUN — MOJUMEpU3alus |
TTOJIMKOH ICHCAITUS
5 2 SKCHepI/IMeHTaHBHBIe MCTOABI M3YUYCHHUA BCHICCTB U HUX npeBpameHHfI: O3HAKOMJICHUEC C O6p33HaMI/I MMPpUPOAHBIX U UCKYCCTBEHHBIX

BOJIOKOH, IJIaCTMACC, Kay4YKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbIL
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11 KIJACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 TeopeTndeckne OCHOBBI XUMUH
XuMudeckuit aneMeHT. AToM. Sapo atoma, U30TOMbL. DISKTPOHHAS 000JI04YKa. DHEPreTHUECKUE YPOBHH, TIOyPOBHU. ATOMHBIE
11 opOuTanu, S-, p-, d-31eMeHTbl. OCOOCHHOCTH PACIPEICICHHSI JICKTPOHOB 10 OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX
NepUOAOB. DIEKTPOHHAS KOHPUTYpallis aTOMOB
[lepuoauueckuii 3akoH u [lepuoauueckas cucrema xumuuyeckux 3nemeHToB J.M. Menneneesa. CBsi3b IepHOJUUYECKOIO 3aKOHA U
12 [lepuonnueckoid cuctembl xumuueckux osnemeHToB J[.MI. MenzaeneeBa ¢ COBpEMEHHOM TEOpPHEHl CTPOECHHS aTOMOB.
' 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB XUMUYECKHX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB [0 IPyMNIaM U
nepuoaaM. 3Haue€HUe NEepUOIUYECKOro 3aKOHa B pa3BUTUH HAYKH
CrtpoeHue BemiecTBa. XuUMHUYEcKass CBA3b. BuUIbl XMMUYECKOW CBs3W (KOBaJCHTHAs HEMOJspHAas W TMOJIApHas, HWOHHAafi,
13 MeTajuinyeckasi). VOHBI: KaTHOHBI M aHWOHBI. MeXaHU3Mbl 00pa30BaHMS KOBAJCHTHOW XWMHYECKOH CBS3M (OOMEHHBIH W
JIOHOPHO-aKIENTOPHBIH). Bomopoanas cBs3b
14 BanenTtHoCcTh. DnekTpooTpuiaTenbHOCTh. CTENEeHb OKUCIIEHUS
BemectBa MONEKyISpHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA. UMbl KPUCTAIMUECKHUX
1.5 pEImETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KpUCTAIUIMUECKON pem€Tku. [lonarue o aucnepcHbIx cucremax. McTuHHble n
KOJUIOMJIHbIE pacTBOpBL. MaccoBas 10J1s BEIIECTBa B pacTBOpE
1.6 Knaccugukaius Heopranndeckux coeinHeHn. HoMeHkI1aTypa HeopraHu4eckrx BelecTB
17 Xumnueckas peakuus. Knaccudukanus XMMUUYECKHX peakIMid B HEOPraHWMYECKONW M OpraHWYeCKOM XMMHHU. 3aKOH COXPaHEHMS
' MAacchl BEIIECTB, 3aKOH COXPAHEHMSI U IIPEBPALIEHUS SHEPTUH ITPY XUMUYECKUX PEAKIUAX
1.8 CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB
19 OOGpatumbie peakiuu. XHUMHUECKOoe paBHOBecHe. DakTOpPbI, BIUSAIONINE HA COCTOSHHE XUMHUYECKOTO paBHOBecus. [Ipunium Jle

[larense
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Onextponutudeckast aucconuanus. CuibHble U ciaOble 1eKTponuThl. Cpea BOMHBIX pacTBOPOB BEILECTB: KUCIAsl, HEUTpasbHas,

110 niesniouHas. Peakumyu moHHOTO oOMeHa
1.11 OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU
2 Heopranuyeckas Xumus
Hewmerannel. Ilonoxxenune nemeramioB B llepuoanueckoil cucreme xumudeckux aieMeHToB /[.J. MenzneneeBa u ocobeHHOCTH
2.1 cTpoeHHus: aToMoB. PU3NYECKUE CBOWCTBA HEMETAIIOB. AJUIOTPONHS HEMETANIOB (Ha MpUMepe KHUCIopoAa, cepbl, (ocdopa u
yriiepojia)
59 XVMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJloreHOB, CEepbl, a30Ta, (ocdopa, yriepoaa U KpeMHUsI) U UX COCAMHEHUN
' (OKCHI0B, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX coequHeHmi ). [IpriMeHeHre BayKHEUIIINX HEMETAIIOB M UX COSUHEHUIA
Mertamnel. [lonoxenune wmetamioB B Ilepumomuueckoit cucreme xumuueckux saemeHToB J[.M. MenneneeBa. OcoOeHHOCTH
2.3 CTPOCHHS JJICKTPOHHBIX 000J04YeK aroMoB MeTawioB. OOmme ¢usnyeckue cBolictBa MeTtauioB. CIaBel METAIIOB.
DNEKTPOXUMHUUECKUH psil HAIPSHKEHUH METaIIOB
24 XUMHYECKUE CBOMCTBA BAXKHEHIINX METAUIOB (HATPHM, KW, KalblUA, MarHUH, aTFOMUHUHN, LIMHK, XPOM, XKEJIe30, ME/lb) U UX
' coenuHeHuil. O0uMe crnocoOb! nosyuyeHus: MeTajioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHUKE
2.5 I'eneTnyeckas cBsi3b HEOPraHUUECKHUX BEIIECTB, MPUHAUICKAIUX K PA3TUIHBIM KJIaccaM
3 XuMus v )KU3Hb
31 Ponp xuMuu B 00ECTICYEHHH SKOJIOTHYECKOM, SHEPreTUUECKOW M THUIIEBON O€30MacCHOCTH, Pa3BUTHH MeTUIMHBEL. [loHsTHE O
' Hay4HbIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN
[TpencraBienust 06 OOMIMX HAYYHBIX MPUHIIUAIIAX MPOMBIIIIEHHOTO MOTYYeHHs BAKHEUITUX BElIeCTB. YelIoBEeK B MUPE BEIIECTB U
3.2 MaTepHalioB: Ba)KHEHIIINE CTPOUTEIbHBIE MaTepraibl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, CTEKIIO, KEpAaMHUKa, MaTepUaIbl JIs
AJIEKTPOHUKHU, HAHOMATEPHAJIbI, OPTAHNYECKUE M MUHEPATbHBIC yI00pEeHUS
33 XuMHUs ¥ 3I0pOBbE YeJOBEKa: MpaBWiIa UCIOIb30BAaHUS JIEKAPCTBEHHBIX IMPENapaToB, MpaBuiia 0e30MacHOr0 HCHOJIb30BaHUS

npenapaToB OBITOBON XUMHUH B TMTOBCETHEBHON KU3HU
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

N o o~ D E

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus: 10-# knacce: 6a30Beiii ypoBeHb: yuebnuk / O.C. I'abpuensa, N.I'. Octpoymos, C.A. CnagkoB. — 5-e usn., crep. — Mocksa: [Ipocsemienue,
2023. - 128 c.: um.
I'a6puensa O.C. Xumus. 10 knace. ba3oBelii ypoBeHb: yue0. st 00meoopazosart. yupexaeHuit. -M.: Ipoda,2021. - 192c¢.

I'a6puensa O.C. Xumus 11 knacc. ba3obiii ypoBeHs: yued aiis o0rieoopa3zoBatenbHbix yupexaenuit /O.C. ['abpuenss. - 2-¢ uzn. M.: Ipoda, 2021 -218 ¢.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. 11 kmacc: KOHTPOIBHBIE U TPOBepoUHbIe pa0boThl K yueOHuKy O.C. ['abpuensna «Xumus. 11 kmace» / O.C. 'abpuensH, [1.H. bepéskun, A.A. Ymakosa

u ap. — 220 c.
CoBpeMeHHBIH YpOK XUMHUHU. TeXHOIOTHH, TPpUEMBI, pa3paboTku yueOHbIX 3ausaTHii / .B. Mapkuna. — 288c.

P.A. JIugun, B.A. Monouko. Xumus aj1st abutypuenToB. OT cpeaHel MIKOoJbI K By3y. -256c.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/mpumepbi-3a1a4-pisa

https://fg.resh.edu.ru/

https://media.prosv.ru/
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https://myschool.edu.ru/
https://www.mos.ru/city/projects/mesh/?ysclid=llnytdomob917522968
https://www.yaklass.ru/
https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/
https://fioco.ru/примеры-задач-pisa
https://fg.resh.edu.ru/
https://media.prosv.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME ITPOI'PAMMBbI
1. KabOuHeTsl HEeHTpa eCTECTBEHHOHAYYHON M TEXHOJIIOTUYECKOI HalpaBIeHHOCTH «Touka pocTay.
2. udposas nadbopaTopust M0 XUMHH.

3. Hudposas nabopaTopusi Mo SKOJIOTHH.
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