MynununajabHoe 010sKkeTHOe 00111e00pa30BaTE/IbHOE YUpeKIeHHEe

«Cpenusist o6ueodpaszonarenbuasi mrkoaa Nelly»

(MBOY «llIxomna Nell»)

[TPHUHATO YTBEPAJIEHO
TeJIarOrHYeCKUM COBETOM Jlupekrop
ITporoxon Ne 15 ((;;u ik
ot «28» asrycra 2023 r. Rericimba HLAS

[Tpukas Ne 244

ot «01» centsiGpst 2023 .

PABOYAS IIPOT'PAMMA

yueOHoro npeavera «Xumus» (6a30Bblii ypoBens)

Juist 10-11 xmaccos
cpenHero obero odpazoBaHus

Cocrasurens Maptiomesa Haranest JIeonuiosHa,

YUYHUTECIIb XUMHUH

IIpoxonseBck, 2023



HHOACHUTEJBbHAA 3AIIUCKA

[TporpamMmMa 1o XMMUHU Ha YPOBHE CPEHEro 00IIero oopazoBanus pa3padoTaHa Ha

ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoi
Oenepanumy, TpeOOBaHUI K PE3yJIbTaTaM OCBOCHUS (eiepaibHON 00pa30BaTeIbHOM
nporpamMmsl cpeaHero oomero oopazoanus (POIT COO), npeacraBieHHbIX B DenepaibHOM
rocyaapcTBeHHOM obpazoBatenbHOM crannapre COO, ¢ yuérom KoHrenuu npenonaBanus
yueOHOro npeamera «XuMus» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu,
peaTM3yIONUX OCHOBHBIE 00pa30BaTeIbHBIC IPOrPAMMBI, U OCHOBHBIX MOJOKeHUH «CTpaTerun
pa3BuTHs Bocniutanus B Poccuiickoit deneparuu Ha nepuon a0 2025 roga» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJIOB K pa3pa00TKe MPOrpaMMEbI 0 XUMHHU, K OTIPEACIICHUIO 00IIel cTpaTeruu
00yueHHsI, BOCIIUTAHHS U PA3BUTHUS O0YUAIOIIUXCS CPEACTBAMH YUEOHOTO peaMeTa « XUMHSD»
s 10-11 knaccoB Ha 6a30BOM ypOBHE cOocTaBMIM KOHIIENTyanbHbIe nosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIICHHOCTH IIEJICH, COZCPIKaHuUs, Pe3yIbTaTOB 00YUYCHHUsI U TPEOOBAHUHN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pazoBaHue, MOTyJacMoe BBITYCKHUKaMH 001e00pa3oBaTesIbHOM OpraHu3amu,
ABIIIETCS. HEOTHEMIIEMOI YacThIO0 X 00pa3oBaHHOCTU. OHO CIY>KUT 3aBEPILAOIIUM 3TAIOM
peanu3ainuy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX [IEHHOCTEH, MPUCYIIIHNX
[EJIOCTHON CUCTEME XUMHUYECKOro 00pa3oBaHusl. DTH LICHHOCTH KacarOTCsl MO3HAHUS 3aKOHOB
PUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U O0IIIEH KYJIbTYpPhI YEJIOBEKA, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOI cpeie.
Peanuzyercst xumuueckoe 00pa3oBaHre 00yJarOIINXCS HA YPOBHE CPETHETr0 00IIero
00pa3oBaHus CpeACTBaMH Y4eOHOTO MpeaMeTa « XUMHUD), COJAEPKaHUE U MOCTPOCHHE KOTOPOTO
OTIpe/ICNICHBI B TPOrPAMME 10 XUMHUU C YIETOM CICHU(DUKU HAYKH XUMUH, e€ 3HAUCHUS B
MO3HAHUH MPUPOABI M B MAaTEPHAIILHOM JKU3HU OOLIECTBA, a TAKXKe ¢ yUETOM OOIIUX LeNei u
MIPUHITUMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO O0IIEeTo
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIh B COBPEMEHHOM
[IUBUJIM3AIUH, B CO3JJaHIUH HOBOI 0a3bl MaTepualbHON KyIbTyphbl. OHA BHOCHUT CBOIl BKJIa/ B
(dhopMHUpOBaHKE PAITMOHATHHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE [EJIOCTHOTO MPEACTABICHUS
00 OKpyXaroIeM MUpe Kak 0 €IUHCTBE MPUPOJIBI U YeTIOBEKa, KOTOpoe GOpMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOT0 COCTaBa OKPY>KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHO B3aMMOAECHUCTBYS C IPYTMMU €CTECTBEHHBIMHM HayKaMU, XUMHUS CTaJla HEOThEMIIEMOMN
4acThI0 MUPOBOM KYJIbTYPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPY/1a U KU3HH Ka)KJI0TO
yneHa oOniectBa. CoBpeMeHHasi XUMUS KaK HayKa cO3uAaTeNbHasl, Kak HayKa BBICOKHX
TEXHOJIOT Uil HallpaBJIeHa Ha pelIeHHE INI00aTbHBIX IPO0OJIEM YCTOMUNBOIO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOH, IKOIOTHYECKOM 0€301MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBeTcTBHUM ¢ 00MMMHU HIETISIMH U IPUHITATIAMHA CPEAHETO 00IIero 00pa3oBaHus COICPKAHNE
npeamera «Xumus» (10—11 kinaccsl, 6a30BbIi YPOBEHb H3YUYEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO [TOATOTOBKY O0yYaOIUXCsl, HEOOXOUMYIO UM ISt
BBIPAOOTKH MUPOBO33PEHYECKHX OPHUEHTUPOB, YCIEHITHOIO BKIIOUYEHUS B )KU3Hb COIIMyMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBisifolMMHU MpeaMeTa « XUMHUs» SBISIIOTCS 0a30Bble Kypchl — « OpraHuyeckas XUMUs» 1
«OO01mas 1 HeopraHuveckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI1 HAYKH: CUCTEMA 3HAHUH 110 HEOPraHUYECKOW XUMHH (C BKIIOYEHHEM 3HAHUM U3



o01elt XUMUN) ¥ OpraHudeckoi XuMun. DopMUpOBaHNUE TAHHON CUCTEMBI 3HAHUN TIPH
W3YYCHHUH TIpeIMeTa 00ecTieunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTO00Opa3us BEIICCTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa copepkanus KypcoB — «Opranndeckas XuMusi» u «O01as 1 HeopraHuuecKas
XUMUD» cHOpMHUpPOBaHA B IPOTrPaMMe MO XUMHUHU Ha OCHOBE CUCTEMHOIO MOIX0/1a K U3YUCHHUIO
y4eOHOro MaTepuana 1 00yCIIOBI€HA HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha
ornpeeEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHu4ecKoi XMMHH BellleCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHMSI OPraHUYECKUX COEIMHEHU, a
TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U AJNEKTPOHHBIX MPEACTABICHUI O CTPOCHUH BEILECTB.
Ceenenus 00 N3ydaeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BUTHH — OT YTIIEBOJOPOIOB J0
CJIOKHBIX OMOJIOTMYECKU aKTUBHBIX coeIlMHEHUI. B Kypce opranndeckoil XUMHUH MOITy4YaroT
pa3Butre chOpMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMsI IEPBOHAYAITBHBIE
MPEJICTABICHUS O XUMUYECKON CBA3H, KiIacCU(MKALIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIUH.

[Tox HOBBIM yTJIOM 3peHUs B MpeaMeTe « XUMus» 0a30BOro YpoBHS pacCMaTpPUBAETCS
U3y4YEHHBII Ha YPOBHE OCHOBHOT'O 001Ero 00pa3oBaHUs TEOPETUUECKUN MaTepUal U
q)aKTOJIOFI/I‘-IeCKI/Ie CBC€IACHHA O BE€UICCTBAX U XUMHUYECKOH pCaKknuu. TaK, B HaCTHOCTH, B KypCC
«O011as 1 HeopraHuveckas XUMHUs» 00ydaroLUIMMCs IPEIOCTaBIIAETCSI BO3MOKHOCTh OCO3HATh
3HauYEHUE MEPUOINYECKOr0 3aKOHA ¢ OOLIETEOPETUYECKUX U METOJI0JIOTMUECKUX MTO3ULIUH,
ri1y0xe MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3aKkoHa — 0T 06001aro1ei 10
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXKHEUILIUX BEIIECTBAX, UX COCTaBE, CTPOECHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE O XUMUUYECKHX PEAKLMIX, UX CYLIHOCTH U 3aKOHOMEPHOCTAX NPOTEKaHUs
nonoHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coiepKaHus, UMEIOIUMU
KyJIbTYPOJOTHYECKHUH U IPUKIIATHON XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT IIOHUMAHUIO
B3aMMOCBSI3M XUMHUH C IPYTUMU HayKaMU, PaCKpbIBAOT €€ pOJib B IO3HABATEIILHON U
MPAKTUYECKON JAEeITeTbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBKEHUS K MIPOIECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MTPAKTUUYECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBITTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX MPoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIUBATh HH(OPMAITUIO U IPUMEHSTH €€ IS IMOTIOJTHEHUS 3HAaHUM, PEIICHUS
MHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1iesom conepxanue
y4eOHOro npeameTa « XUMHs TaHHOTO YPOBHS H3yYE€HHsI OPUEHTHPOBAHO HA (POpMUPOBAHUE Y
00y4JaroIIuXCsi MUPOBO33PEHUECKOI OCHOBBI [ MOHUMaHUS (PUIocohCKUX Haeh, TaKuX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTaHUYECKOTO U OPraHUYECKOr0 MUPa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB X COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh MIPUPOIHBIX SBJICHUN MTyTEM SKCIIEPUMEHTA
Y PEIICHUs MPOTUBOPEUN MEXKTy HOBBIMU (DAKTaMU U TEOPETUUECKUMU TPENOCHIIKAMHU,
OCO3HaHHE POJIHM XUMHUH B PEIICHUH YKOJIOTHUECKUX MPoOIIeM, a Takxke mpodiem cOepekeHus
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX TEXHOJIOTHUI U MAaTEPUAJIOB.

B nnane pemienus 3aa4 BOCOUTaHMS, Pa3BUTUS U COLMANIN3AIMH 00yYarOIUXCs PUHSATHIE
IIPOrpaMMOil 110 XUMHUHU NOJXO/IbI K OIIPEEICHUIO COAEP KAHUS U TOCTPOEHHUS ITpEIMETa
npeycMaTpuBaioT (OpMHUPOBaHHE YHUBEPCATIbHBIX YUEOHBIX JeHCTBHI, HMeroIux 6a30B0e
3HaYeHHUE JJIS pa3IMYHbIX BUJIOB JEATEIbHOCTU: PELICHUs Ipo0IeM, IOUCKa, aHAIN3a U
00paboTku nHGOpMaIMU, HEOOXOIUMBIX I TPUOOPETEHUS OIbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenogaBaHusi XMMUM KaKk Ha YPOBHE OCHOBHOT'O O0I1IeT0 00pa3oBaHus, TaK U Ha
YpOBHE cpeqiHero o0miero 00pa3oBaHus, IPH ONPEIEICHUN COAEPIKATEIbHON XapaKTePUCTUKH
1esnel n3ydeHus npeaMera HanpapieHUEM IIEPBOCTETIEHHON 3HAYUMOCTH TPaJAULIMOHHO
npu3HaéTcst popMupoBaHNE OCHOB XUMHUYECKOM HAyKH KaKk 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, TPAKTHUECKOH 1eATEIbHOCTH YEJI0BEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB



MHUPOBOU KyJIbTYpbl. C METOAMYECKON TOYKH 3PEHUS TAKON MOAXO/T K ONPEICTCHUIO LIeNeh
HU3YUCHUS NPCAMETA ABJIACTCA BIIOJIHC OIIPABJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LEISIMH U3YUYEHHS npeaMeTa « XuMus» Ha 6a30BOM
ypoBze (10 —11 ki1.) IBISAIOTCS:

(hopMUPOBaHNE CUCTEMBI XUMUUYECKUX 3HAHHUHA KaK BAXKHEUIIIEH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPa, B OCHOBE KOTOPOM JIeKAT KITFOUEBbIE MOHATHS, (PyHAaMEeHTaIbHbIC
3aKOHBI U TEOPUU XUMHH, OCBOCHUE S3bIKA HAYKH, YCBOCHHUE U TOHUMAHHE CYIIIHOCTH
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJIICHUS;

(dbopMUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX TIO3HAHMSI BEIIECTB H
XUMHUYECKHUX PEaKIHii, HEOOXOJUMBIX JJIsl IPUOOPETEHHS] YMEHUN OPUEHTUPOBATHCSI B MUPE
BEILECTB U XUMUYECKUX SIBIICHUN, UMEIOIIUX MECTO B IPUPOJE, B MPAKTUUECKOUN U
MOBCEHEBHOM KU3HU;

PasBUTHUC YMGHI/If/'I U CII0CO00B JACATCIIBHOCTH, CBA3aHHBIX C Ha6JIIOI[€HI/I€M H 00BSICHEHUEM
XUMHYCCKOT'O OKCIICPUMCHTA, CO6J'IIOI[€HI/I6M IIpaBUJI 0€301acHOTO 06paI_I_IeHI/I${ C BCIICCTBAMM.

Hapsiny ¢ atum, copepxatenpHasl XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4ueHHs MpeaMeTa B
mporpamMme 1o XMMUH YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMHU
B CUCTeMe cpeHero obiero oopasoanusi. CeroHs B MpernojaBaHuN XUMUU B OobIeit
CTEINEeHU OTAAETCS MPENOYTCHUE MPAKTHUYECKOW KOMIIOHEHTE COACPKaHUs 00yUeHNUs,
OpPUEHTUPOBAHHOM Ha MOJTOTOBKY BBIITYCKHUKA 00II€00pa30BaTeIbHON OpraHU3aIiiy,
BJIAJICIONIET0 He HAOOPOM 3HaHUH, a QYHKIIMOHAILHON TPAMOTHOCTBIO, TO €CTh ClIOCO0aMH U
YMEHHUSIMH aKTUBHOTO IMOJIyYE€HUS 3HAHUN U IPUMEHEHHS UX B PEaTbHON KU3HU JJIS PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBsi3u ¢ 93TUM NpU U3YUYEHUH TIPeIMETa « XUMUSD JTOMUHUPYIOIIEe 3HAaUYCHUE TPUOOPETAIOT
TaKue LEJIA U 3a71a4H, KaK:

azanTtanys oO0y4armuxcs K YCIOBUSIM JUHAMUYHO pa3BUBAIOLIETOCsl MUpa, JOPMUPOBaHUE
MHTEJUIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, TOTOBOI K caM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIIBHOMY IIPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX,
CBS3aHHBIX C BEIECTBAMU U UX IPUMEHEHHUEM,;

dbopMupoBaHUEe y 00YHAIOIIUXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMITETEHITUH ), UMEIOIITIX
YHUBEpCAIbHOE 3HAYCHUE /IS PA3TUYHBIX BUJIOB JACSITEIHLHOCTH: PEIICHUs TPOOJIEM, TTOUCKA,
aHanuza u 00paboTku HHGOPMAIUU, HEOOXOAUMBIX ISl IPUOOPETEHUS OTbITA NEATEIHHOCTH,
KOTOpasi 3aHUMAaeT BaXKHOE MECTO B MO3HAHUYU XMUMHH, a TAKXKE JIJIs1 OIICHKU C TTO3UIIUIA
HKOJIOTMUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA
OpraHH3M 4YeJIOBeKa U MPUPOAHYIO CPENY;

paSBI/ITI/Ie ITIO3HABATCJIBbHBIX I/IHTepeCOB, I/IHTG.]'I.]'IGKTya.]'IBHBIX nu TBOp‘IeCKI/IX CHOCO6HOCTCI\/'I
00yJaroIuXxcs: COCOOHOCTH CAaMOCTOSTENILHO TPUOOPETaTh HOBBIC 3HAHMS 110 XUMUHU B
COOTBCTCTBUU C ) KU3HCHHBIMU HOTpe6HOCT5[MI/I, HCITOJIb30BaAThH COBpeMeHHBIe I/IH(l)OpMaHI/IOHHI)Ie
TEXHOJIOTUH IS TOUCKA U aHAIM3a YUeOHON M HAyYHO-TIONYJISIPHOM HHPOPMAIIUH XUMHUYECKOTO
COJICPKAHNS;

(dbopMHUpPOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HAOII0IaTEILHOCTH, COOPaHHOCTH, AKKYPAaTHOCTH, KOTOPBbIE 0COOEHHO HEOOXOANMBI, B
YaCTHOCTH, NMPH INIAHUPOBAHUHU U MPOBEICHUN XUMHUYECKOTO SKCIIEPUMEHTA;



BOCIIUTaHKE y 00yUaIOIMUXCsl yOeKAEHHOCTH B T'yMaHUCTUYECKOIN HAaIlPaBI€HHOCTH XUMUH, €€
B)XHOH POJIM B PEILICHUH TTI00AIBHBIX MPOOJIEM PALIMOHAIBHOTO MTPUPOIOIIONB30BAHMS,
IIOTIOJIHEHHS] SHEPTETUYECKHUX PECYPCOB M COXPAHEHUS IIPUPOJHOTO PAaBHOBECHSI, OCO3HAHUS
HE00X0IMMOCTH OEpEXKHOT0 OTHOILICHHUS K IPUPOJIE M CBOEMY 30POBBIO, a TAKKE
IpUOOPETEHNs ONbITa UCIIOIb30BaHUS OJYUYEHHBIX 3HAHUN JJIs IPUHSATHS TPAMOTHBIX PELICHUN
B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yue6HOM m1ane cpenHero o0uiero oopa3oBanus npeamer «XuMus» 6a30BOro ypoBHS BXOIUT
B COCTaB NpeIMEeTHOM 00nacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1ee 9ncIo 4acoB, OTBEAEHHBIX U1l U3yUCHHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO 00IIEero
obpasoBanusi, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hegenro), B 11 kimacce — 34
yaca (1 gac B Hezneno).

COJAEPKAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA
Teopernueckre OCHOBBI OPraHUYECKON XUMHH

[TpenmMeT opraHnyeckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

B IIOJIYYECHUHU HOBBIX BELLECTB U MaTepuajoB. Teopus CTpOEHUS OpraHMYECKUX COeTUHEHNH A.
M. BytnepoBa, e€ ocHOBHBIE MosI0KeHUs. CTPYKTypHBIE (POPMYITBI OPraHHUECKUX BEIIECCTB.
["omornorus, nzomepust. XuMuyeckast CBA3b B OpraHMYECKHX COEAMHEHUSIX — OIMHAPHBIC U
KpaTHBIE CBS3HU.

[IpencraBienue o kiaaccuuKaluy OpraHMyeckux BemecTs. HoMeHkIaTypa opraHu4eckux
COEIMHEHU (cucTeMaTHuecKas) U TpUBUAIbHbIC HA3BaHUs BAKHEHIINX MpeAcTaBUTEIEH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METO/IbI MU3yUEHUS BELIECTB U UX NIPEBPALLEHUI: O3HAKOMIIEHHE C
0o0pa3laMu OpraHNYeCKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE, MOJIEIIMPOBAHUE MOJIEKYJI
OpPraHUYeCKHX BELIECTB, HAOIIOIEHUE U OITMCaHKE IEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHHUEe, OOyTIIMBaHUE U TOPEHHE).

YrneBo1opoasl

AnKaHbI: cOCTaB U CTPOCHUC, TOMOJIOTMYECKHUI pAA. MertaH u 3TaH — HpOCTCﬁLHHG
MNpeaACTaBUTECIN AJIKAHOB!: (1)1/13H‘I€CKI/IC 1 XUMHYECKHE CBOMCTBA (peaKIII/II/I 3aMCIICHHUA U
FOpeHI/Iﬂ), HaXOXKACHUC B IPUPOAC, ITOJTYYCHUC U IPUMCHCHHUC.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psiA. DTUIIEH U IPONUJIEH — IPOCTENILINE
MIPEJICTAaBUTENN ATKEHOB: (PU3NYECKHe U XMMUUECKHE CBOIMCTBA (peakuu TpUpPOBaHHs,
raJIOT€HUPOBAHMUS, THIPATAllUH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOTy4YEHUE U IPUMEHEHUE.

Anxanuensl: 6ytanuen-1,3 u metunoyTanuen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lomyyeHre CHHTETUUECKOTrO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOITMUECKUN psil. AETHIIEH — MPOCTENHIIHIA
IpeICTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NUECKHE U XUMHUECKUE CBOICTBA (peaKIiu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUU, TOPEHUS ), TOJIyUeHHUE U IIPUMEHEHUE.

Apensl. benzoin: coctas, cTpoeHue, GU3NUECKUE U XMMUYECKHE CBOWCTBA (peaKkuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4eHHE U puMeHeHue. Toyoll: cocTaB, CTPOCHHE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA (peakIMy raJOTeHUPOBAHUS U HUTPOBAHUS ), TOyUYSHHE U



npuMeHeHre. TOKCUYHOCTh apeHOoB. [ 'eHeTnueckast CBSI3b MEXy YIJIEBOJI0POJaMH,
MPUHAICKAITIME K Pa3TUYHBIM KJIaccaM.

[IpupomHbIe HCTOYHUKY YTI1eBO10poAoB. [IpupoaHslii Ta3 u nomyTHbIE HeQTIHBIE Ta3bl. HedTh
u e€ npoucxoxaenue. CriocoOs! mepepaboTKu He(YTH: ePeTrOHKa, KPEKUHT (TEPMUYECKUM,
KaTaJIMTUIECKuii), muponu3. [Ipoxykrsl nepepadboTku HedTH, NX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yTroJib ¥ MPOIYKTHI €ro mepepadboTKy.

DKCIEepUMEHTAIbHbBIE METO/IbI U3YUECHHSI BEIIECTB U X MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, kosuekuuu «Hedtb» u «Yronby, MoaenupoBaHue
MOJIEKYJT YTJIEBOJIOPOOB U TAIOT€HOPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKON PaOOTHI:
MOJTy4YeHHUE 3TUIICHA U U3YYECHHE €ro CBOMCTB.

PacuéTHble 3agaun.

Brruncienust o ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO
BEIIIECTBA UJIM MPOJYKTa PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXOJHBIX BELECTB WK MPOJYKTOB PEAKLUH).

Kucnoponconep:xaiue opraHn4eckiue coeAMHEHNs

[IpenenpHBIE OHOATOMHBIC CIIUPTHL. METAHOI ¥ 3TAHOJ: CTPOCHHE, PU3NIECKUE U XUMUIECKHE
CBOMCTBA (PEaKIMU C AKTUBHBIMU METaJIaMH, FaJIOT€HOBOIOPOJIaMH, TOPEHUE), IPUMEHEHHUE.
BonoponHble cBsi3u Mexy MOJIEKyJIaMH criupToB. JleficTBre MeTaHoJIa U 3TaHOJIa HAa OPraHUu3M
4eJI0BeKa.

MHOT0aTOMHBIC CITUPTHI. DTHIICHTIIMKOb U TJIMIEPHH: CTPOCHUE, PU3NICCKIEC U XMMHUCCKUC
CBOICTBa (B3aMMOJICHCTBHE CO MIECTOYHBIMU METANIJIAMH, KQUeCTBEHHAs peaKIHs Ha
MHOT0AaTOMHBIE CIUPTHI). [leficTBue Ha opranu3m venoBeka. [I[puMenenue raunepuHa u
ATUJIICHTJIUKOJIA.

@deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYecKre U XUMHUecKue cBoiicTBa. TOKCHYHOCTD (heHoa.
[Tpumenenue enona.

Anbaeruapl U KeToHbl. @opManbAeruj, aueTalbIeru/l: CTpoeHHe, (PU3MUECKUe U XUMUYECKUE
CBOMCTBA (pEeaKIMK OKHCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIINN), TOJIYUYEHHE U
IIPUMEHEHHE.

OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAsl M YKCYyCHAsi KUCIIOTHI:
CTpO€HUue, (pU3nUeCcKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME AJIS KiIacca KUCIOT, peaKus
TepU(UKaLMN), TOTydyeHHe U TpuMeHeHue. CTeapuHoBas U OJIEUHOBAsI KMUCIOTHI KaK
IPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljia Kak COJIM BBICIINX KapOOHOBBIX KUCIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHnble 3(hupbl KaK MTPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposn3 cinoxHbIX 3¢gpupoB. XKupsl.
I'mnponus xupos. [Ipumenenne xupoB. bruosornueckas posb )KUPOB.

YrneBonbl: cocTaB, KilacCU(pUKAIUS yTIIEBOI0B (MOHO-, IU- U TIoJMcaxapubl). [mroko3a —
POCTEUIINIA MOHOCAXapHU/I: OCOOEHHOCTH CTPOSHHS MOJIEKYJIbI, (PU3NUECKHUE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ ruapokcuaom menu(ll), okucneHne aMMragyHbIM pacTBOPOM
okcupaa cepedpa(l), BocctaHoBNIEeHUE, OPOKEHHE TITFOKO3bI), HAX0XKIEHUE B IIPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. PPyKTO3a KaK H30MEP TIFOKO3BI.

KanMaﬂ 1 OCJIJII0JI03a KaK IMPUPOJHBIC ITOJITUMMEPHI. CTpO@HI/Ie Kpaxmaljia 1 HEJUTFOJIO03EbI.
dusnyeckue U XMMHUYECKHE CBOMCTBA Kpaxmalia (FI/L[[pOJ'II/B, KauCCTBCHHAA pCaKIus C I/IO,[[OM).



DKCrepuMEHTAIbHBIE METO/Ibl M3yUEHUs BEIIECTB U UX MPEBPAIllEHUI: POBEACHUE,
HaOJI0IeHNE U OTIMCAaHKUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUECTBEHHBIC
peaKuu OJHOATOMHBIX CIIUPTOB (OKHUCIIeHUe 3TaHona okcuaoM mean(ll)), MHOroaToMHBIX
CIUPTOB (B3auMozelicTBrE rnuuepuna ¢ rugpokcuaom Meau(Il)), anpaernos (okuciaeHue
aMMHaYHBIM pacTBopoM okcuza cepedpa(l) u runpoxcuaom meau(Il), B3aumopeiicTeue
Kpaxmasa ¢ UOJIOM), TPOBEJACHHUE MPAKTUUECKOIN pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHbie 3aga4n.

Brruncenus o ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00b&EMa, KOJIMYECTBAa UCXOTHOTO
BEIIIECTBA MJIM NPOJYKTa PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BELLECTB WJIN NPOJYKTOB PEAKIIUN).

A3oTcoaepikaline OpraHuuecKie COeAMHCHUSI.

AMHMHOKHUCIIOTHI Kak aM(pOTEpHbBIE OpraHuYeCKHEe COeTMHCHUS. DU3NUECKUE U XUMUYECKUE
CBOMCTBAa aMMHOKHCJIOT (Ha MpUMepe TIIMIKMHA). bruojornyeckoe 3HaueHne aMUHOKHCIIOT.
Ilentuner.

benku kak mpupoHbie BEICOKOMOJIEKYIJISIpHbIE coeinHenus. [lepBuunas, BTopudHas u
TPETHYHAS CTPYKTypa OeTKoB. XMMHUECKHUE CBOMCTBA OCIIKOB: TUPOIIH3, ICHATYpAIHS,
KauyeCTBEHHbBIC PEeaKIIK Ha OENKHU.

3KCH€pI/IMeHTaHBHHC METOJbI U3YHUCHUS BCUICCTB U UX npeBpameHHﬁ: Ha6J'IIOI[eHI/Ie H OIMIKMCaHUC
ACMOHCTpPAMOHHBIX OIIBITOB: ACHATYpalud OeIIKOB IIpU Harp€BaHnuu, OIBETHLIC PCAKIINU OCIIKOB.

BLICOKOMOHeKy.]'IHprIe COCANHCHUA

OcCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUH, CPETHSS MOJIEKysipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIJISIPHBIX COEIUHEHNUN — TIOJIMMEPU3ALIUS U MOJTUKOHAECHCAIUS.

3KCHepI/IMeHTaHBHHC METOJbI U3YUYCHUS BCHICCTB U UX npeBpameHHﬁ: O3HAKOMJICHHUEC C
06pa3uaMH MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Memnpez[MeTHHe CBsA3H.

Peamuzanus MCKIIPECAMETHBIX CBsI3el IIpu U3YUYCHUU OpraHquCKOﬁ xumuu B 10 kmacce
OCYHICCTBJIACTCA YCPE3 NCITOJIB30BAHNEC KaK O6HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHHTHfI, TaK U
HOHHTHﬁ, SABJIIFOINUXCA CUCTEMHBIMUA JIS1 OTACJIBHBIX ITPEAMCTOB €CTECCTBECHHO-HAYYHOI'O THUKJIA.

OO01ure ecTecTBeHHO-HAYYHbIE TIOHATHUS: SBIICHUE, HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CHHTE3, KIIacCU(PUKALIHS, TIEPUOAMIHOCTD, HAOIOCHUE, H3MEPEHUE, DKCIIEPUMEHT,
MO/ICJIUPOBAHUE.

®usnka: MaTepus, JHEPTUsl, Macca, aTOM, FIEKTPOH, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHB,
BEIIECTBO, TeNI0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, GU3NYECKUE BETMUNHBI U €IMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, ouocgepa, oOMeH BeliecTB B OpraHu3Me, OTOCHUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, yriIeBOIbl, )KUPbI, (PEPMEHTHI).

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIIMBO, PECYPCHI.



TexHoorus: MUIICBBIC ITPOAYKTBI, OCHOBEI pallMOHAJIBHOI'O ITIMTAaHUA, MOIOINHUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHUYCCKUC ITPLIIapaThl, MATCPpUAJIbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA
Teopernueckrue OCHOBBI XUMHH

XHUMHYECKUH JIeMEeHT. ATOM. SIIpo aTomMa, M30TOMbI. DJIEKTPOHHAsT 0007109Ka. DHEPreTHYECKUE
YPOBHH, MOJIyPOBHH. ATOMHBIE OpOHUTAINH, S-, P-, d- 2meMeHThl. OCOOCHHOCTH pacIpeaeICHuUs
3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBbIX YETHIPEX NEPUOAOB. DICKTPOHHAS
KOH(HTypamus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema xumuaeckux aauemeHToB 1. . Menneneesa.
CBs3p nepuoanYecKoro 3akoHa u [lepuonndeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.

W. MenpeneeBa ¢ COBpEeMEHHOU TEOPHUEH CTPOSHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX IEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX BELIECTB 110 IpyIam
U TiepruoiaM. 3HaYeHHUE NMEPUOIUUYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BeniecTBa. XuMudeckas cBsi3b. BUbl XMMHUECKO# CBSI3U (KOBAJICHTHAs HEMOJSpHAS
Y TIOJISIpHAsA, MOHHAs, MeTajuInyeckasi). MexaHu3mbl 00pa30BaHus KOBAJIEHTHON XUMHYECKOM
CBs3HM (OOMEHHBIN U JOHOPHO-aKIEeNTOPpHBIN). BogoponHas cBs3b. BaneHTHOCTS.
DNeKTpooTpUlIaTeTbHOCTh. CTerneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

Bemiecta MONEKYISIPHOrO U HEMOJIEKYJIIPHOI'O CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. TUIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILIECTB OT TUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTHE 0 nUcnepcHBIX cucTeMax. ICTHHHBIE U KOJUIOMAHBIE pacTBOPbL. MaccoBast J0JIst
BEILIECTBA B PaCTBOPE.

Knaccudukanus Heoprannueckux coeiMHeHnid. HoMeHk1aTypa HEeOpraHnyecKux BeIeCTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAMIECKAIIUX K PA3IIMYHBIM KIIACCaM.

XuMuueckas peaKknus. KJ'IaCCI/I(i)I/IKaLII/I}I XUMHNYCCKHX peaKLII/Iﬁ B HeopraHqucxoﬁ u
OpFaHHHGCKOﬁ XUMHUU. 3aK0H COXPAaHCHU MAaCChl BEUIECCTB, 3aKOH COXpPAaHCHUSA U IPECBPALICHUA
SHEPTHUU MPU XUMHUYICCKUX PCAKIIUAX.

CKopocThb peakiuy, €€ 3aBUCUMOCTh OT Pa3IUYHbIX PakTopoB. OOpaTUMbIE peaKInu.
Xumuueckoe paBHoBecHe. DakTOphl, BIUSIONIME HA COCTOSSHUE XUMUYECKOTO PAaBHOBECHSI.
[Tpunuun Jle [larense.

OnekTpoauTrueckas aucconuanus. CuibHble U caadbie 31eKTpoauThl. Cpena BOJAHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pcaKknuu.

DKCTepUMEHTAIbHBIE METOIBI U3YUEHHUs BEUIECTB U UX MPEBPAILICHUI: JeMOHCTpaIrs TaOIuI
«ITepnognueckas cucrema xumuueckux 3yemMeHToB /. 1. MenneneeBa», n3yuyeHne Moieen
KPUCTAITMYECKHUX PEHIETOK, HAOII0IeHNE

Y OTIMCaHUE JICMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (Pa3I0KEHUE TTEPOKCHIA BOJIOPO/IA B
MPUCYTCTBUU KaTaau3aTropa, ONpeaesieHue Cpeabl paCTBOPOB BEILIECTB C MOMOIIbIO



YHUBEPCAIBHOTO UHANKATOPA, PEAKIIMK HOHHOT'O0 0OMEHa), MPOBEACHUE TIPAKTUYECKON PabOTHI
«BnusiHEe pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIHI.

PacuéTHble 3agaun.

PacuéTrl 1o YPaBHCHUAM XUMHUYCCKUX peaKHI/Ifl, B TOM YHCJIE TCPMOXUMHYCCKUC paCLIéTBI,
paC'-IéTBI C UCITIOJIB30BAHHEM ITOHATHA «MAaCCOBas J0OJIA BEUICCTBA)).

Heoprannueckas xumus

Hemeramibl. [lonoxxenue HemetamioB B [lepuoauyeckoil cucTeMe XUMHYECKHUX 3JIEMEHTOB /1.
W. MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DPU3NYECKUE CBOKWCTBA HEMETAJIIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XHMMHYECKUE CBOWCTBA BAKHEHINIMX HEMETAIOB (TaIO€HOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHUS) U UX COSAMHECHUH (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

HpI/IMeHeHI/IC BaKHEHIIIMX HEMETAJIJIOB U X COCJIUHECHUM.

Meramnsl. [Tonoxenue metamios B [lepuoandeckoil cucTeMe XUMHYECKUX 3J1€MEHTOB J1.

. Menneneea. OcoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000104€K aTOMOB MeTajlioB. O0mue
¢uznueckue cBoiicTBa MeTaisioB. CriaBbl METAJUIOB. DJIEKTPOXUMHUUECKUHN PsiJi HAIPSKEHU N
METAJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUM, KaJIMK, KAJIBIMI, MATHUH, aTFOMUHHM,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mme crocoObI moTydeHust MeTaJUI0B. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

DKCIepUMEHTATbHBIC METOJIbI U3YYCHUS BEIIECTB U UX NPEBPAILCHHUA: U3yUYEHHE KOJICKITHH
«MeTabl ¥ CIUTaBbl», 00pa3I0B HEMETAUIOB, PEIICHHE IKCIICPUMEHTAIBHBIX 337134,
HaOJIF0/ICHUE U ONMCAaHKE JEMOHCTPAIMOHHBIX M JA0OPATOPHBIX OIBITOB (B3aMMOJICHCTBHE
THJIPOKCHIA ATFOMUHUS C PACTBOPAMH KHCJIOT | IIEI0UYEH, Ka4eCTBEHHBIC PEaKI[MH HA KATHOHBI
METaJlIoB).

Pacuérnble 3agaqu.

Pacuétbl Mmacchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BELIECTBA, MAaCcCe MU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, PACUETHI MacChl (00bEMa, KOJIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH.

XUMHS U )KU3Hb

Ponp xumun B o0ecriedeHur IKOJIOTHIECKOM, SJHEPTEeTHIECKON M MUIIEBON O€3011aCHOCTH,
pa3BuTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

Hpe}ICTaBHeHI/Iﬂ 00 O6H_H/IX HAaYYHBIX IIPpUHOUIIAX IMMPOMBIINIJICHHOI'O ITOJYUYCHUA BaOKHEHUIITIX
BCIICCTB.

YenoBek B MHUPE BCHICCTB U MATCPHUAJIOB: BaKHEMIIIHE CTPOUTCIIbHBIC MaTCPUAJIbI,
KOHCTPYKIOHMOHHBIC MaTCPUAJIbI, KPACKH, CTCKJIO, KEPAMHKA, MaTCpHUAJIbI JJIA SJICKTPOHUKH,
HaHOMATCPUAJIbI, OPraHUYICCKHUEC U MUHCPAJIbHBIC YI[O6pCHI/I$I.



XHUMHS U 310pOBbE YEJIOBEKA: ITPaBUiIa UCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENAapaToOB, MPABUIIA
0€30I1aCHOr0 MCII0JIb30BaHMS MTPETApaToOB OBITOBON XUMHUH
B [IOBCEJTHEBHOM KU3HH.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€H MPH N3y4eHUH 001Iei 1 HeopraHuyeckod XuMun B 11
KJIacce OCYILIECTBIISAETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK
Y IIOHATUH, SBISAIOIIUXCS CUCTEMHBIMU I OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

O6H_[I/Ie €CTCCTBCHHO-HAYUYHBIC ITIOHATHA: HayLIHBII\/'I (baKT, TUII0TE3a, 3aKOH, TCOPHUs, aHAJIU3,
CHHTC3, KJIaCCI/I(l)I/IKaLII/ISI, NEpUOANIHOCTD, H3,6JHOI[€HI/I€, OKCIICPHUMCHT, MOACIINPOBAHUC,
HN3MCEPCHUC, SIBJICHUC.

®dusnka: MaTepusi, JHEPTUsi, Macca, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKHUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

Bbuosnorus: xierka, opranusm, SKOcucTemMa, bnocdepa, MaKpo- © MUKPOIIIEMEHTHI, BATAMHHEI,
0OMEH BElIECTB B OpraHUu3Me.

Feorpa(bmlz MHHCEPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: XuMHISCKas IMPOMBINIJICHHOCTDb, METAJLITYPTHA, IPOU3BOJACTBO CTPOUTCIIBbHBIX
MaTCpHaJIOB, CEIBLCKOXO03IHCTBEHHOE IIpOU3BOJACTBO, MUIICBAA IIPOMBIIIJICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IPOU3BOACTBO KOCMETHUYCCKUX ITPCIIapaToB,
MMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB, 3JICKTPOHHAS ITPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHNH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS 00YJarOITUMUCS TPOTpaMM
cpeaHero o01iero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U ITpeIMeTHbIM). HayuHo-
METOMYECKOW OCHOBOM JJIs1 pa3pabOTKH MJIaHUPYEMbIX PE3YJIbTaTOB OCBOSHUS MPOTrpamMm
CpeaHero o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIN MOXO/.

B cooTBETCTBUU € CUCTEMHO-AESITENIBHOCTHBIM MOJIX0/I0M B CTPYKTYPE JTUYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeAMeTa « XUMHUsD Ha YPOBHE CpelHEro oOIiero oopa3oBaHus
BBIJICJICHBI CJIEIYIOIINE COCTaBISIONINE:

OCO3HAHUEC O6y‘-IaIOIJ_[I/IMI/ICH pOCCHﬁCKOﬁ Fpa)KﬂaHCKOﬁ UACHTUYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHHUIO,

HaJIN4YueE MOTHBAITUU K O6y‘—IeHI/IIO;

IeJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;



TOTOBHOCTb U CIIOCOOHOCTH 00YYaIONIMXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMH LIEJIOCTHON CHUCTEME XUMUYIECKOTO
o0pa3zoBaHus;

HAJIMYUC IIPAaBOCO3HAHUA 9KOJIOTHYCCKOM KYJbTYPHI 1 CIIOCOOHOCTH CTaBUTh nejii 1 CTpOUTh
JKN3HCHHBIC ITIJIaHBbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa « XMMHsD» IOCTUTAI0TCS B €IMHCTBE yUeOHOM 1
BOCIIUTATEIbHOM IEATEIIBHOCTU B COOTBETCTBUU C TYMaHUCTHYECKUMU, COLIMOKYJIbTYPHBIMU,
JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH U U/I€aIaMU POCCUHCKOTO I'PpakJaHCKOIo 00I11eCTBa,
NPUHATHIMHU B 00IIIECTBE HOPMAMU U MPABHJIAMH MTOBEJICHHS, CIOCOOCTBYIOLIMMH MPOIieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUSI TMYHOCTH 00Y4arOLINXCS.

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa « XMMUS» OTpaxaroT chOPMUPOBAHHOCTD OIBITA
MO3HABATEIBHOM U MPAKTUYECKOH eI TeIbHOCTH 00yUYaIOMIUXCS 10 peaTu3aliy MIPUHSATHIX B
o0111ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakAaHCKOTO BOCITUTAHHMS:

0CO3HAHMSI 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX TPaB M 00S3aHHOCTEH, yBOKEHHS K
3aKOHY U IIPaBOIOPALKY;

MNpCACTAaBJICHHA O COMUAJIBHBIX HOPpMaAX H IIpaBHJIaX MCKIMYHOCTHBIX OTHOILICHUH B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTH ITPpHU CO3JaHUN y‘I€6HI>IX ITPOCKTOB,
PECLIICHUN y‘le6HbIX U IIO3HABATCIIbHBIX 3aaa4, BBIIIOJJHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMATE U MNpUHHUMATh MOTUBBI, HAMCPCHU, JIOTUKY W apr'YMCHTHBI APYTUX IIPpU
AHaJIN3€C Pa3JIMYHbIX BUIOB y‘~I€6HOI>i JACATCIIBHOCTH,

2) MaTPUOTHYECKOTO BOCITUTAHUSI:
LIEHHOCTHOT'O OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBaXCHUS K ITPOLCCCY TBOPUCCTBA B obactu TCOPHUU U NPAKTUUCCKOTO ITPUMCHCHHU A XUMUU,
OCO3HAHHUA TOTO, UTO JOCTHIKCHHA HAYKU €CTh PE3YyJIbTaT AJIUTCIIbHBIX Hﬂ6J’IIO)1€HI/II>i,
KPOIIOTJIMUBLIX 9KCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOSIHHOI'O TPpyda y‘léHHX U MIPAKTUKOB;

HHTEPECCA U MO3HABATCIIbHBIX MOTUBOB B IMOJIYUYCHHUU U MTOCICAYIOIIEM aHAJIN3C I/IH(i)OpMaI_II/II/I 0
NEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEUYCCTBCHHOM XHUMUU,

3) AYXOBHO-HPABCTBECHHOT'O BOCIIMTAHUS:
HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOTI'O ITIOBECACHU,

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMU SIBJICHHUSIMH,
Y IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI 1
LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IH_[eI\/II C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX WU IMPABOBBLIX HOPM U OCO3HAHHUC HOCJ'ICI[CTBI/Iﬁ OTUX IMMOCTYIKOB;

4) popMUpOBaHUS KYJIBTYPbI 310POBBSI:

ITOHHUMAaHHA HCHHOCTGIZ 310pOBOTO U 0€30I1acHOr0 06pa3a JKH3HU, HCOGXOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy (1)I/ISI/I'-IGCKOMY N ICUXUYECKOMY 310POBBIO;



cOOJTI0IeHHST TIPAaBIIT 0€3011aCHOT0 0OpaIeHHUs C BEIECTBAMH B OBITY, TOBCETHEBHOW KU3HH U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS [IEHHOCTH TTPaBUJI HHAUBUAYAJTHLHOTO U KOJUICKTUBHOTO O€3011aCHOTO TTOBECHUS B
CUTYalLMX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HAHHUS MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIUEK (YIIOTPEOIEHUS aIKOT0JIs,
HapKOTHKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTHU B y‘lCGHO-I/ICCHeI[OBaTeHLCKOfI ACATCIIBHOCTH,
O6H.I€CTB€HHO HOHCSHOﬁ, TBOp‘IeCKOﬁ " APYyrux BUJAAX ACATCIBHOCTHU,

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PCIICHUH MPAKTUYECKHX 3a/1a4 COIIMAIbHON HAIIPABICHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K IPaKTHUECKOMY M3YUYEHHIO IPOECcCHil pa3IMuHOro poja, B TOM YHCIIC HA OCHOBE
IPUMEHEHUS NPEAMETHBIX 3HaHUH 10 XUMUH;

YBaXXEHUS K TPYAY, JHOJIAM TPYJa U PE3yJIbTaTaM TPYLOBOHM JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHAYaJIbHOW TPAEKTOPUHU 00Opa3oBaHusi, Oyayiiei
npodeccuu 1 peanuszai COOCTBEHHBIX KU3HEHHBIX IIAHOB € YYETOM JTUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MTOTPEOHOCTEH 00IIecTBa;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOLICHHUS K TIPUPO/IC, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

IMOHUMAaHUS TII00aJIEHOTO XapakTepa 3KOJIOTHICCKUX HpO6J’I€M, BJIMSAHHUSA DKOHOMHNYCCKHUX
mponeccoB Ha COCTOAHUE HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabl;

OCO3HAaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUM XUMHUM IS pemcHus BOIIPpOCOB
ParOHAaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTUBHOT'O HEMPUATHUS ACUCTBUN, IPUHOCSIINX BPEJ OKPYKAIOIIEH IPUPOIHON cpene, yMEHHUs
IIPOrHO3UPOBATh HEOIArONPUATHBIE HIKOJIOTMUYECKUE TIOCIEICTBUS MTPEANIPUHIMAEMbIX JEHCTBUI
U TPEeI0TBPAIATh UX;

HaJIU4Ms Pa3BUTOTO YKOJIOTHYECKOTO MBIIIJIEHUs, YKOJIOTUYECKON KYIbTYPBbI, OIIbITA
JIEATEIbHOCTH DKOJIOTMYECKOM HAMPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU B
MI03HABATENbHOM, KOMMYHUKATUBHOM U COIMAIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUsI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuH;

7) LIEHHOCTH HAyYHOTO MO3HAHUA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHOW MPAKTHKU;

MOHMMAaHUA crienuUKA XUMHH KaK HayKH, OCO3HaHUs €€ posid B HOpMUPOBAHUU
palMOHATIBHOIO HAYYHOT'O MBIIIUIEHUS, CO3aHNH 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroIeM
MUpE KaK O €JUHCTBE MMPUPOJBI U YEIOBEKA, B TO3HAHUH IIPUPOJIHBIX 3aKOHOMEPHOCTEN U
peLeHnH mpobIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;



yOexIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHUHU AJIs1 COBPEMEHHOMN IIMBUIIM3ALMU: B €€
I'YMaHHCTUYECKOH HAIIPaBICHHOCTH U BaKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepHalbHON
KYJIBTYpPBI, PEILIEHUH IT100aIbHBIX IPOOIEM YCTOMUMBOIO Pa3BUTHS YEJIOBEYECTBA — ChIPHEBOM,
DHEPreTHYECKOH, MUIIEBOM U YKOJIOTHUYECKON 0€30MaCHOCTH, B PA3BUTHH MEAHUIIMHBI,
00ecreyeHn! yCIOBUHM YCIEIHOrO TPy1a U SKOJIOTMYEeCKH KOM(POPTHOM XKHU3HHU KaXKA0I0 YieHa
00I11eCTBa;

€CTCCTBCHHO'HaquOﬁ TpaMOTHOCTH: TIOHUMAaHUA CYIIHOCTH METOAOB ITO3HAHUS, UCITI0JIb3YEMBIX
B CCTCCTBCHHBIX HAYyKax, CIIOCOOHOCTH UCIIOJIb30BaTh MOJIy4aCMbIC 3HAHUS U1 aHalin3a U
00BACHEHUS SIBJICHUI OKpPYXKaroero Mupa U IMporucxoadaIlnuXx B HEM HSMCHGHHﬁ, YMCHUA ACIATh
000CHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE Hay4YHBIX (l)aKTOB N UMCIOIMXCA JaHHBIX C IICJIBIO
IMOJIYyUCHHA NOCTOBCPHEBIX BEIBOJOB,

CIIOCOOHOCTH CaMOCTOSTEILHO UCIIOIb30BaTh XUMUUYECKUE 3HAHUS AJId pCIICHUA Hp06J'IeM B
PCAIbHBIX JKU3HCHHBIX CUTYallUAX;

HHTEPECA K ITO3HAHWIO U HCCIICIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU M CITOCOOHOCTH K HCTIPEPBLIBHOMY o6pa30BaHmo u CaMOO6paSOBaHI/IIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHWH 10 XMMHH B COOTBETCTBUH C KHU3HCHHBIMU HOTp€6HOCT$IMI/I;

UHTEpeca K 0COOCHHOCTSM Tpy/a B passInuHbIX chepax MpodhecCHOHANbHON 1S TETbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATbHI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YU4EOHOTO IIpeMeTa « XUMUSD) Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HaYMMbIe 111 (POPMHUPOBAHUS MUPOBO33PEHUS 00YyHAIOLIMXCS MEKAUCIUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHUS, OTPaXKaIOIMeE [IEIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crienuUKy METOJI0B O3HAHUS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIeCTBO,
SHEprus, sIBIEHUE, POIIeCcC, CUCTEMA, HAyUHbIN (DaKT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHHBEpCaJIbHbIC YUeOHbIC IeHCTBHS (TT03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYJIATUBHBIC),
obecnieunBaroiye GopMupoBaHue PYHKIIHOHATBHON IPaMOTHOCTH M COIUAIBHON KOMIICTEHIUH
o0y4aromuxcs;

CIIOCOOHOCTH 00YUaIOLINXCS UCIIOJIb30BAaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUSI U YHUBEpCaIbHbIE yUeOHbIe IEHCTBUS B TO3HABATEILHON U
COLIMAIbHON ITPAKTHKE.

MertamnpeaMeTHbIC Pe3yabTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCATbHBIMUA YICOHBIMU
[M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISTUBHBIMU JEHCTBUSMH.

OBnaseHre yHUBEPCATbHBIMU YUYEOHBIMU MMO3HABATETLHBIMU JEHCTBUSIMHU:
1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (JOPMYJIUPOBATH U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeACIIATh NCIN ACATCIbHOCTH, 3aaBasl MapaMCETPhbl U KPUTCPUU UX NOCTUIKCHUA, COOTHOCUTDH
PE3YIBTATEI ACATCIIBHOCTU C ITOCTABJICHHBIMU LCJISAMU



HCII0JIB30BATh IIPHU OCBOCHHUU 3HAHHUH HpI/IéMI)I JJOTHYCCKOI'O MBIIIIJICHUSA — BBIACIIATH
XAPaAKTCPHBIC ITPU3HAKU MMOHATHH U YCTaHaBJIMBATh UX B3aMOCBA3b, UCITIOJIL30BATh
COOTBETCTBYIOIIMEC ITOHATHA OJIA 00BICHEHUS OTACJIbHBIX (baKTOB u HBHGHHﬁ;

BLI6I/IpaTb OCHOBAaHHA U KPUTCPUHU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHaBJIMBATh NPUYHNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YHYACMbIMU SABJICHUSMMU,

CTpOI/ITB JIOTHYCCKUC paccyxc):[eHmI (I/IHHYKTI/IBHBIC, l[el[yKTI/IBHBIe, 110 aHaJIOFI/II/I), BBIABIIATD
3aKOHOMEPHOCTH U ITPOTUBOPEYHS B pACCMATPUBACMBIX SIBJICHUAX, (DOPMYITHMPOBATH BBIBOBI U
3aKJIIOYEHHS;

MPUMEHSTH B [IPOLIECCE MO3HAHUS, UCIIOB3YEMbIE B XMMHH CUMBOJIMUECKHE (3HAKOBBIEC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI) AJIEMEHTA,
XuMHu4deckas popmysa, ypaBHEHHE XUMHUECKON peakluy — IPU PeUIeHUH yYeOHbIX
MIO3HABATEJIbHBIX U IPAKTUUYECKUX 33/1a4, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE IIPEICTABICHUS
JUIS1 BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUi.

2) 6a30BbIC UCCIICIOBATEIIbCKUE ACHCTBUSA:
BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHMS BEIIECTB M XUMUYECKUX PEaKIIUi;

(opMyIMpOBATh LEIU U 337ja4d UCCIEJOBAHNUS, UCIIOJIb30BaTh IOCTABIEHHBIE U CAMOCTOSTEIBHO
c(hopMyIMpPOBAHHBIE BONIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JJIS
(opMHUpPOBaHUS FMIIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMbIX CYXKIECHUN;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOT'O IJIAHUPOBAHHUA U ITPOBECACHU A YUCHUYCCKUX
IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HA0JIOIaTh 32 XO0M IPOIIECCa, CAMOCTOSTEILHO
IPOTHO3UPOBATH €0 pe3ybTar, (OpMYIHPOBATH 0OOOOIIEHHUS U BEIBOBI OTHOCUTEIHEHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS, COCTABIISIT 000CHOBAHHBIN OTUYET O MPOJICIaHHON
pabore;

MpruoOpeTaTh OMBIT YUCHUUECKON MCCIIEA0BATEIbCKON U MMPOEKTHOM JACSITEIIbHOCTH, TPOSIBIISITh
CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSATEIFHOMY MOMCKY METOJIOB PEIICHHUS MTPAKTHIECKUX
3a71a4, MPUMEHECHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS.

3) pabota ¢ uapopmarueit:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(pOpMaLUU (Hay4YHO-TIOMyJIApHas IUTEepaTypa
XUMHYECKOI'0 COJIepKaHus, CIIPaBOYHbIE TocoOus, pecypcbl IHTepHeTa), aHau3upoBaTh
UH(POPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpEACTaBIECHUS, KPUTHUECKHU OLIEHUBATH €€
JIOCTOBEPHOCTH M HEITPOTUBOPEUYNBOCTb;

bopMyITHUPOBATh 3aMIPOCH U IPUMEHSTH PA3IUYHbIE METOJIBI TIPH IMOKUCKE U 0TOOpE
uH(pOpMaIiK, HEOOXOAUMOH JIJIs BBIMIOJHEHUS yUeOHBIX 3a7a4 ONpeAeNEHHOTO THTIA;

MPUOOPETATh OMBIT UCIIOJIb30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MPEACTaBICHUS HH(POPMALIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPECTBA MPU pabOTe ¢ XUMUYECKOM MH(pOpMaIIHeii:
IPUMEHSATHh MEXIpeIMeTHbIE (PU3NYecKre U MaTeMaTHIeCKHUe) 3HAKU U CUMBOJIBI, (POPMYIIBL,
ab0peBuaTypbl, HOMEHKJIATYpY;

HCIIOJBb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATJTIATHOCTH.



OBJ'IaI[eHI/Ie YHUBEPCAIbHBIMU KOMMYHHWKATHBHBIMU I[Gf/iCTBPIHMI/IZ

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXK/IaeMOM TeMbI B XO/I€ JUAJIOTA
W/WIM TUCKYCCHH, BBICKA3bIBATh UIeU, GOPMYIIMPOBATH CBOU MPEAIOKEHUS OTHOCUTENBHO
BBITIOJIHEHUS MIPEJIJIOKEHHOMN 3a/1auu;

BBICTYIIATh C PE3CHTALMEN PE3YJIbTATOB II03HABATEIILHON EATEIbHOCTH, II0Jy4YE€HHbIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMM TP BBIITOJIHEHUU XUMUYECKOTO
AKCIEPUMEHTA, IIPAKTUYECKOM paOOTHI 10 UCCIIEA0BAHUIO CBOMCTB U3y4aeMbIX BEILIECTB,
peanu3anuy yueOHOro npoekTa u (opMyIHMpOBaTh BbIBObI

II0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHMM ITyTEM COTJIaCOBAaHUS MTO3ULIMN B XOE
o0cy:xJ1eHusI 1 0OOMEeHa MHEHUSIMU.

OBJ'IaI[eHI/IC YHUBEPCAIbHBIMU PETYIATUBHBIMU HCP'ICTBI/IHMI/IZ

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIISITH CBOIO [T03HABATENBHYIO JESATENbHOCTD,
ompezenss e€ ey U 3a7a4d, KOHTPOJIMPOBATh U TI0 Mepe HeOOXOIMMOCTH KOPPEKTUPOBATh
MpeIaraeMblii aITOPUTM JEHCTBUM NP BBITIOJHEHUH YYEOHBIX M UCCIIEOBATEIbCKUX 3a/1a4,
BbIOUpaTh Hanboee 3PPEKTUBHBIN CIOCOO MX PElIeHUs C YI4ETOM MOTYyUYEHHUS HOBBIX 3HAHUMN O
BEII[ECTBAX U XMMHUYECKUX PEAKIIUAX; OCYIIECTBISATH CAMOKOHTPOJb CBOEH JCSITEIIBHOCTH Ha
OCHOBE CaMOaHaJIi3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
ITpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXxaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUN O XMMHUECKOIN COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XUMHUHU B IMTO3HAHUN SIBJIEHUN nmpupoarl, B q)OpMI/IpOBaHI/II/I MBIIIJIICHUA U
KyJbTYpPBI IMYHOCTH, €€ (PyHKIIMOHAIBHON rpaMOTHOCTH, HEOOXOAMMOMN IJIsl PEeIICHUS
MPaKTUYECKHUX 3a/1a4 U IKOJIOTUYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMU Cpelie;

BJIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOIINE TOHATUS
(XMMUYECKHI 3JIEMEHT, aTOM, JIEKTPOHHAsI 000J04YKa aTOMa, MOJIEKYJia, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBSI3b, CTPYKTypHas hopmyna (pa3BEpHyTas U
COKparniéHHas ), MOJib, MOJIIpHAsl Macca, MOJISIPHBIA 00bEM, YTIIEPOIHBIN CKETIET,
GbyHKIIMOHATBHAS TPYIINA, PAAUKAI, U30MEPUS, U30MEPHI, TOMOJIOTHYECKHUMA PsiI, TOMOJIOTH,
YTIEBOIOPOABI, KUCIOPO U a30TCOIEPKALINE COEAUHEHNS, MOHOMED, MTOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COETMHEHNS); TEOPHH U 3aKOHBI (TEOpUs CTPOSHUSI OPTaHUYECKUX
BemecTB A. M. byTiiepoBa, 3aK0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU A3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIEIKAITUE B OCHOBE IOHUMAaHUS
MNPUIUHHOCTHU U CUCTEMHOCTH XUMHWYCCKUX SIBJ'IeHI/II\/II, @aKTOHOFI/I‘—IeCKI/Ie CBCCHHUS O CBOﬁCTBaX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCIOIB30BaHNN BAKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEHPHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISITH XapaKTePHbIC MPU3HAKH MTOHSATHN, YCTAHABIHBATh UX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE MOHATHUS IPHU ONMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(OpPMHUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMUYECKYIO CHUMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAEHHOM) (POPMYIT OPraHMUECKUX BEIIECTB



u ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHHﬁ, H3T0TaBJIMBAaTb MOACIN MOJICKYJI OPraHMYCCKUX BCIICCTB
AJI WJTIOCTpallui UX XUMHUYCCKOT'O0 U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpPMHPOBAHHOCTb YMEHUH YCTaHABIMBAThH IIPUHAIIEKHOCTh U3YUEHHBIX OPraHMUECKUX
BEIL[ECTB IO UX COCTaBY M CTPOEHUIO K ONpPeIeNEHHOMY KJIacCy/TpyIIe COeIUHEHUH
(YyraeBoJopozsl, KUCIOPOJ U a30TCOAEPIKAIINE COSAUHEHHS], BHICOKOMOJIEKYIISIpHbIE
COEIMHEHMS), 1aBaTh UM Ha3BaHUs 10 cucreMarndeckoil HomeHknarype (IUPAC), a Takxe
IPUBONUTH TPUBHAIILHBIC HA3BaHUS OTJEJIbHBIX OPraHUYECKUX BEILECTB (ITUJIEH, IPOMMJIIEH,
alleTUJICH, TUICHTJIMKOIIb, TIIULEPUH, (PeHoII, popManbIeru], aleTaabAeri]l, MypaBbuHas
KHCJIOTA, YKCYCHAasl KMCJI0Ta, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAsI KMCIIOTA, INIF0K03a, PPyKTO3a,
Kpaxmall, LIeJUII0JI034, TIIHULHH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEACIIATH BUIBI XUMUUYECKOU CBSI3U B OPTraHMYECKHUX
CcoeIMHEHUX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTH YMEHUS IPUMEHSATD MOJIOKEHUS TECOPUU CTPOCHUS OPTraHMUYECKUX BEIIECTB
A. M. bytieposa it 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHS;
3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPH30BATh COCTAB, CTPOCHUE, (PU3NIECCKHIEC U XUMHUCCKUE
CBOMCTBA TUIIUYHBIX MPEACTABUTEICH Pa3IMYHbBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH,
9TaH, 3TWICH, IPOIUJIEH, alleTHIeH, OyTaauen-1,3, merunoyranuen-1,3, 6€H3071, METaHO,
ATAHOJI, STUICHTIIUKOIIb, TIIMLEPHH, EHOJI, alleTalIbJCTH I, MypaBbHHAsL M YKCYCHAs! KUCIIOTHI,
TIFOK03a, KpaxMal, IeJUTI003a, aMUHOYKCYCHAs! KUCIIOTA), MIUTFOCTPUPOBATH TEHETHICCKYIO
CBSI3b MEX/Iy HUMH YPAaBHECHHSIMUA COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA C HCIIOJIb30BAaHHEM

CTPYKTYPHBIX (hOpMYIT;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPH30BaTh HCTOYHUKH YTIICBOJOPOJHOTO ChIpbs (HE(DTH,
NPUPOIHBIH ra3, yroJib), CocoObl UX NMepepaboTKH U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB
nepepadoTKu;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJINUTH BBIUMCIICHUS 10 XUMUYECKUM YPaBHEHHSIM (MacChl,
00BbEMa, KOJTMUECTBA HCXOAHOTO BEILECTBA MIIM MPOILYKTa PEaKIMK 10 U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 HUCXOHBIX BEILIECTB

WIN TIPOTYKTOB PEAKIINN);

c(hopMUPOBAHHOCTh YMEHUM BJIaJIETh CHCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUs, UCIOJIb3YEMBIX B XUMUHU IIPU U3YUEHUU BEIIECTB U XUMUYECKUX SIBICHUN
(HaOnroieHye, U3MEpPEeHHe, IKCIEPUMEHT, MOJICIIUPOBAHKE), UCTIOIb30BaTh CHCTEMHBIE
XMMHUYECKHUE 3HAHUS JUISl IPUHATHS PEILIECHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUsIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(hopMUPOBAHHOCTh YMEHUM COOJIIOIATh MPABUIIA MTOJIH30BAHUSI XUMUUECKON TTOCY 10N 1
1ab0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBUiIa OOpaIIeHHsI ¢ BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM MJIAHUPOBATH M BBIMIOIHATH XUMUYECKUN IKCTIEPUMEHT
(mpeBpaleHus: OPraHMYECKUX BEIIECTB PU HATPEBaHUH, MOJTYUYEHHE STUJICHA U U3yUYEHHUE €T
CBOMCTB, KaU€CTBEHHBIC PEAKIIMA OPTAHUYECKHUX BEIIECTB, JeHATypalus OCITKOB MpH
HArpeBaHUU, [IBETHBIE PEAKIIMH OEIKOB) B COOTBETCTBHUH C MPABHIIAMU TEXHUKH 0€30MaCHOCTH
Mpu OOpAaIIeHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYAOBAHUEM, MPEICTABISATh PE3YIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTa B (hOpMe 3aliCH YpaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN 1
(dbopMyITHUpPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;



c(OPMHPOBAHHOCTb YMEHUIN KPUTHUECKU aHATM3UPOBATH XUMUYECKYI0 HH(DOpMAIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi HH(popmaruu, UHTepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJII0IaTh MTPAaBHIIA YKOJOTUYECKH 11eJIeCO00pa3HOro MOBEICHNUS B
OBITY U TPYJOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JJ0POBbS U OKPY KaroIIei
MPUPOJHON Cpe/ibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBHS HA )KUBBIE OPraHU3MbI OIPEACIIEHHBIX
OpraHWYECKUX BEUIECTB, MOHUMAs cMbIci noka3atens 11K, moscHATh Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJI0BEKa;

JIA 06yqa101u14xc51 C OrpaHM4YC€HHBIMH BO3MOXHOCTAMMU 3J0POBbA. YMCHUEC IPUMCHATH 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHNYCCKUX HBHGHHﬁ;

JUTSI CTICTIBIX M CTA00BUISIINUX O0YUYAIONINXCS: YMEHHE UCIIOJIb30BaTh PENbe(hHO-TOUCUHYO
cucreMy o6o3Hauenuii JI. bpaitiis ms 3anucu XuMudeckux Gopmy..

11 KUIIACC
[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «O011ast 1 HeopraHHuuecKasi XUMHsD) OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKON COCTAaBIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBJICHUH MPUPOABI, B POPMUPOBAHUN MBIIUICHUS U
KyJbTYpPBI JIMYHOCTH, €€ (PyHKIIMOHAIBHOI rpaMOTHOCTH, HEOOXOANUMOMN IJIsl PEeIIeHUS
MPAKTUYECKHUX 33729 ¥ YKOJOTHUICCKU 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
IPUPOHOI cpere;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPask BKJIKOYAECT: OCHOBOIIOJIATAIOIINE TOHATUS
(XMMHYECKHIT 2IEMEHT, aTOM, H30TOIL, S-, P-, 0- SIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS,
XUMHYecKasl CBA3b (KOBaJIEHTHAs, HMOHHAs!, METAJUINYeCKas, BOJOPOIHAS ), KpUCTAIIIMUECKas
pemETKA, TUITBI XUMUYECKUX PEaKIIii, paCTBOP, dJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOIUTUYECKA JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU
peakuuy, XMUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI SJIEKTPOIUTUYECKOM
aucconyanuu, nepuoaudyeckui 3akol . M. Menaeneesa, 3aKOH COXpaHEHHs MacChl BELLIECTB,
3aKOH COXPAHEHUs U MPEBPALICHUS SHEPTUN TPU XMMHUECKHUX PEaKIMsIX), 3AKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHUH, MUPOBO33PEHUECKUE 3HAHHUS, JIE)KALIUE B OCHOBE IIOHUMAHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOIOrMUECKHUEe CBEJECHHSI O CBOMCTBRAX,
COCTaBe, MOJYyYeHUH U 0€30MacHOM MCIOJIb30BAHNHU BaKHEHIINX HEOPraHMUECKUX BEIIECTB B
OBITY U IPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTepHble IPU3HAKU MOHATUHN, YCTaHABIUBATh UX
B3aUMOCBS3b, UCII0Jb30BATh COOTBETCTBYIOIIUE ITOHATHS IIPU ONMCAHUU HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBIIEHUS (POPMYJI
BELIECTB U YPaBHEHUI XUMHUECKUX peaklni, cucreMatnieckyo HomeHknatypy (IUPAC) u
TPUBHUAIbHBIE Ha3BAaHUS OTAENIbHBIX HEOPraHUUECKUX BellecTB (YrapHblil ra3, yrieKucIiblil ras,
aMMHUaK, raiéHasi U3BECTh, HEral€Hasl U3BeCTb, IUThEBAs COJA, IUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEATh BAJICHTHOCTh U CTENICHb OKUCICHHSI XUMUYECKHX
AJIEMEHTOB B CO€AMHEHUSX PA3JINYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIeHTHAsI, HOHHAs,
METAJIIINYECKasl, BOAOPOHAs) B COEIMHEHUAX, TUIl KPUCTAIIIMYECKON pEMIETKH KOHKPETHOTO
BellecTBa (aATOMHas, MOJIEKYJIsIpHas, HOHHAsA, METAJJIMYECKas), XapaKkTep Cpe/ibl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;



c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABINBATh MPUHAAIICKHOCTh HEOPTaHUYECKUX BEIIECTB M0 UX
COCTaBY K ONpeAeNEHHOMY Kaccy/Tpynie COeAMHeHU (TIPOCThIE BEIMIECTBAa — METAJUIbI 1
HEMETaJlJIbl, OKCH/JIbI, OCHOBAHUSI, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH paCKphIBaTh CMBICI TiepuoAndeckoro 3akona J{. 1. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIbHYIO U IPOrHOCTHYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh ANEKTPOHHOE CTPOECHUE aTOMOB XMMHYECKHUX
anemeHTOB 1—4 nepuoaos [lepuoauueckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB /.

W. MenesneeBa, UCIONb3YsI MOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTATINY, «IHEPTETHUCCKHE
YPOBHI», O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX JIEMEHTOB U MX
COEIMHEHUH 1O nepuoaaM U rpymnmnam [lepuoanueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /.
H. Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOIUE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, TIOATBEPKIATH CYLLIECTBOBAHUE T€HETUUECKON
CBSI3M MEXIY HEOPraHUYECKMMH BEUIECTBAMU C MOMOLIBIO YPABHEHHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEaKLUi;

c(hOopMUPOBAHHOCTh YMEHUS KIAaCCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUHU TIO PA3IUYHBIM
pu3HaKaM (YUCITy ¥ COCTaBy PEarupyrollnx BelIecTB, TEII0BoMY dPPEeKTy peakluu,
M3MEHEHHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUy, YYaCTHUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHUHN COCTaBJIATh YPaBHEHUSI peaKLUi pa3InYHbIX TUIIOB, MOJIHBIE U
COKpAIllEHHbIC YPABHEHUS peaKkluil HOHHOTO 0OMEHa, yUUThIBask YCIOBUS, IPU KOTOPBIX 3TH
peaKkuu uAyT 10 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUM MMPOBOJUTH PEAKIINH, TOJTBEPHKIAIOIINE KAYECTBEHHBII COCTaB
Pa3JIMYHBIX HEOPIraHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOILIUE
B BOJIHBIX PACTBOPAxX HEOPTraHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBHIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OaaHca ATUX PEaKIHii;

c(hOopMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIUu OT
pa3INyYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS! XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh XUMHUUYECKUE MPOIIECCHI, JISKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO TTOJTyYEHUs! CEPHOI KUCIOTHI, aMMHAaKa, a TAaKKe CPOPMUPOBAHHOCTD
MIPEACTABICHHUH 00 OOIIUX HAYYHBIX MIPUHITUIIAX B KOJIOTHUECKHUX MPOOIeMax XUMMHUIECKOTO
MIPOU3BOJICTBA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ IMPOBOAWTD BBIYUCIICHUS C UCIIOJIB30BAHUEM IMOHATHA «MaCCOBaA
JI0JIs1 BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOLLIEHUH ra30B MPU XUMHUYECKHUX PEaKIMIX, MacChl
BEIIIECTBA UM 00bEMa ra3oB 110 U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce WM 00BEMY OJJHOTO
U3 YYaCTBYIOIINX B PEAKIIMH BEILECTB, TEIJI0BOro 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpPaHEHMsI MacChl BELIECTB, IPEBPAILECHHUS U COXPAaHEHUS YHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJIIOIaTh MPaBHJIA TTOJIH30BAHUS XUMHUYECKON TTOCYI0N 1
71ab0paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiIa OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OIBITOB;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ IIJIAaHUPOBATH U BBINIOJIHATH XUMHUYCCKHM OKCIICPUMCHT
(pa3J'IO)KCHI/IC MEpoOKCHUZa BOAOPOaAA B IPUCYTCTBHUU KaTaJIU3aTOpa, OIIPCACICHUC CPCABI
PpacTBOPOB BEHIECTB C MIOMOIIBIO YHUBCPCAJIBHOI'O HMHAUWKATOPA, BIUAHUEC Pa3JIMNIHBIX (1)aKTOp0B



Ha CKOPOCTh XMMHUYECKON peakluy, PeaKkllui HOHHOTO OOMEHa, KaUeCTBEHHbIE PEAKIIMU Ha
cyibdar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE YKCIIEPUMEHTAIbHBIX
3a7a4 o TeMaM «Metauie» 1 «HeMeTtaniby) B COOTBETCTBUM € IPAaBUIIAMU TEXHUKH
0€e301acHOCTH ITpH OOPAIIEHNUH C BELIECTBAMH M J1a00OpaTOPHBIM 000pyIOBaHUEM, NIPE/ICTABIISATH
pe3yabTaThl XMMUYECKOI'0 3KCIIEPUMEHTA B (hopMe 3alKcy ypaBHEHUH COOTBETCTBYIOLINX
peakuuii ¥ GOpMyIMPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBAa MAaCCOBOM KOMMYHHKaluu, UHTepHEeT 1

JPYTHX);

c(OPMHPOBAHHOCTb YMEHUH cOOII01aTh MPaBUIIa 3KOJIOIMYECKH LIE€I€CO00Pa3HOro OBEIEHUS B
OBITY U TPYZOBOH AESITEILHOCTHU B LIEJIIX COXPAHEHUS CBOETO 3710POBbs U OKPYXKaroIlen
IIPUPOIHOM Cpeabl, 0CO3HABATh ONACHOCTH BO3/IECHCTBUS Ha JKUBBIC OPTaHU3MBbI ONIPENCIEHHBIX
BEIIIECTB, MOHUMasi cMbIca nokaszaress [1/1K, mosicHaATh Ha mpuMepax crocoObl YMEHBILICHHS U
[IPEAOTBPALECHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEI0BEKa;

JJIA 06yqa101unxc;1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHHUC IPUMCHATL 3HAHU A
00 OCHOBHEIX AOCTYIIHBIX METOJaX IMO3HAHHA BEIICCTB U XUMHWYCCKUX ﬂBHeHHﬁ;

JUTSL CTICTIBIX U Ca00BUASIINX O0YYaIOUINXCs: YMEHHE UCIIONIb30BATh Pelibe()HO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMmuyeckux Gopmyi.



ITOYPOYHOE IINTAHUPOBAHHUE

10 kaace
Koxn-
No Coneprxanue yueOHOTO 50 Kontpous IIpaxTruec Koppeknus
Marepuaia HBIC pa0OTHI | KHE PabOTHI TUIaHa
n/m 4acoB
Beenenue (1 yac)
[Ipenmet oprannyeckoit
1(1) | xumuu. CpaBHEHHE OpraHMYECKUX 1
COCJIMHEHUI ¢ HEOPraHMYECKHUMHU
Tema 1. Teopusi cTpoeHusi OpraunyecKux coeauHenmii (3 yaca)
12) MHoroo0pasue OpPraHUYECKUX 1
COeIMHEHUH. BaneHTHOCTD
OCHOBHBIE ~ TIOJIOKEHUS  TEOPUHU
2(3) | XUMHYECKOTro CTPOEHUS 1
OPraHN4YeCKUX COCITMHEHUI
3(4) [ToHsATHE O TOMOJIOTHMH M TOMOJIOTaX, 1
M30MEPUH U U30Mepax
Tema 2. YriieBog0poabl 1 UX NPHUPOJAHBIE MCTOYHUKH (8 4acoB)
1(5) | IlpuposHsblii ra3. AJkaHb 1
2(6) | Askensl. DTuieH 1
3(7) | Ankanuensl. Kayuyku 1
4(8) | AnkuHBL. ALECTHICH 1
5(9) | Apensl benson 1
610) | Hedh 1 ciocoObI e€ mepepaboTKu 1
7(11) O606nvleHne Hu cucTeMaTu3aus 1
3HaHUU 00 yriIeBoaopoiax
KonrponsHast pabora 1o Teme: Kontpons
8(12) | «YraeBomopoas» 1 Has pabota
Nel
Tema 3. Kuciaopoacoaepskamue coeJuHeHUs] U MX HaxoxkaeHue B npupoje (10 yacon)
1(13) | Couptsr 1
2(14) | MHOroaTOMHbBIE CITUPTHI 1
3(15) | ®denon 1
4(16) | Anpaeruabt 1
5(17) | Kap6oHOBBIE KHUCIIOTHI 1
6(18) | CnoxxHble 3pUPBI M KUPBI 1
7(19) | YrueBoasl. MoHOCaxapu, bl 1
8(20) | Hducaxapumsl. [Tomucaxapuisi 1
9(21) ['enetnyeckast CBSI3b MRy 1
KJIacCaMU OPTaHUYECKUX COSTMHCHUI
KonrponeHast pabota 1O Teme: Kontpoins
10(22) | «Kucnopomcoaepxaiue 1 Has pabota
OPraHUYeCKHUE COCTUHEHUSD) No2
Tema 4. Azorconep:kanme cCoeMHEHUs1 M1 UX HaXOXKJIeHUE B KUBOIl mpupone (6 yacos)
1(23) | AMunbl 1
2(24) | Aaunun 1
3(25) | AMHUHOKHCIIOTBHI 1
4(26) | benku 1
5(27) | HykjenHOBbIE KUCIOTHI 1




PemreHne skcniepMMEHTAIBHBIX 3a1a4 IIpakTuuec
6(28) |Ha wWaCHTH(UKALUNIO OPraHUYECKHX 1 Kas pabora
COCTMHEHUN Nel
Tema 5. UckycCTBeHHbIe W CMHTETHYECKHE OpraHu4yeckue coeauHenud (3 yaca).
1(29) | MckyccTBEHHBIC TIOJIMMEPBI 1
2(30) | CuHTETHYECKHUE MOIUMEDHI 1
Pacno3naBanue miacTMacc U BOJIOKOH [TpakTuuec
3(31) 1 Kas pabora
No2
Tema 6. bruojiornyeckn akTHBHbIE OpraHu4Yeckue coeanHeHus (3 yaca)
1(32) | ®epmenTsl. BuramMmuHbl 1
2(33) | 'opmoOHBL. 1
3(34) | JlexapctBa 1
11 kaace
No Copepxanue yueOHOTO Koi-Bo KonTponb [Ipaktnuec | Koppekuus
n/_n Marepuaia 4acoB | HbIE pabOTHl | Kue pabOThI IJ1aHa
Tema 1. CTpoenue atoma u nepuoanyeckuii 3axkon JI.M.MenjeseeBa (3 uaca)
1(1) OcHOBHbIE CBEICHUS O CTPOCHUU 1
aToma
[Tepuonnueckuii 3aKOH U
2(2) [lepuoanueckas cucrema 1
XHMHUYECKUX djieMeHToB /1. U.
MenpeneeBa 1 CTpOSHHE aTOMa
3aKOHOMEPHOCTU U3MEHEHHsI CBOWCTB
XUMHYECKHUX IJIEMEHTOB U UX
COEIMHEHMH 110 IpyIIIaM U
3(3) | mepuonam. 3HaucHUE 1
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX 3eMeHToB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH
Tema 2. Ctpoenne BemectBa (14 yacon)
1(4) | MonHas XxumuuecKas CBsI3b. 1
2(5) KoBasenTHas XuMuuecKkas CBS3b. 1
3(6) MerTannndeckast XMuMHU4ecKast CBSI3b 1
MonekysipHble u aTOMHBIE
A(7) KpHCTaIlIHecKHe PEETKH. 1
CpoiicTBa  BEmIECTB C  JITHMH
pemeéTKaMu
5(8) BonopoHas xumMuueckas CBA3b. 1
6(9) | IMoaumepsl. 1
7(10) | T'a3000pa3HO€ COCTOSIHUE BEIICCTBA. 1
8(11) | )Kmakoe cOCTOSIHHE BEIIECTBA. 1
9(12) | TBépmoe cOCTOSIHHME BEIIECTRA. 1
10(13) | JiucniepcHbIe CHCTEMBI 1
11 (14) | TlousTHe «107151 U €€ Pa3HOBUIHOCTH 1




[Tonyuenue, cobupanue u IIpaxTueck
12(15) | pacmo3HaBaHHE Ta30B 1 ast paborta
Nel
13(16) | CocraB BelecTBa M CMECEH. 1
14(17) KonrponsHast pabora 1o Teme: 1 KonTponbHas
«CTpoeHue BenecTBay pabota Nel
Tema 3. Xumnueckue peaxkuuu (8 yacon)
1(18) Peakuuu, wunymue 06e3 H3MEHEHHS 1
COCTaBa BEIIECTB
Peakuuu, wunymume c¢ HU3MEHEHHEM
2(19) cocTaBa BEILIECTB. Peaxnuu 1
COETMHEHMS, pa3oxKeHus,
3aMelIeHus: 1 oOMeHa
3(20) CKOpOCTh XMMUYECKUX PEaAKITUH. 1
4(21) | OOpaTUMOCTh XUMHUYESCKHX PEAKIIUI. 1
5(22) | Pojb BOIBI B XUMHUYECKOW PEAKIIHH. 1
6(23) Iunponus OPTaHUEeCKHX u 1
HEOPTraHMYECKUX COCTUHECHUH.
7(24) OKHCINTENHEHO-BOCCTAHOBUTEIILHBIC 1
peakuuu
8(25) | Dnekrponus 1
Tema 4. BemecTBa u ux cBoiicrpa (9 yacon)
1(26) | Meraisl. 1
2(27) | Kopposus metanioB 1
3(28) | Hemerasmisbl. 1
4 Kucnotsr OpraHUYECKUe u 1
(29) | Heopranuueckue.
5 OcHoBaHus OpTaHUYECKUE u 1
(30) | HeopraHuyeckue.
6(31) | Coan. 1
7 I'enernueckas cBS3b MEXAY KJacCaMH
(32) OPratHMMeCKHX M HEOPraHWYECKHX 1
COeAMHEHU I
8 Pemenne skciepuMeHTANBHBIX 3324 [TpakTdeck
(33) Ha WJIECHTU(PUKALUIO OPTaHUYECKUX U 1 as pabora
HEOPraHUYECKUX COCIMHEHUI Ne2
9 KonrponbHast pabora Ne2 mo Teme: 1 KonTponbHas
(34) | «Bewecmesa u ux ceoticmsay pabotaNe2




YYEBHO-METOJNUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., AKImoHepHOE 0011ECTBO
«znarensctBo «IIpocBemenue»,2021 r
Xumus, 11 xkmace/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKIImoHEpHOE 0011ECTBO
«M3narensctBO «IIpocBemenne»,2021r.

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Xumusi(6a30BbIilypoBeHb). Peann3anus o0pa3oBaHus: METOMUECKOE TocoOue Jutst yauTens /
Kasepuna A. A., [Iuuyruna I'.B.; nox pea.I'. B. [Iuuyrunoii. M. : ®T'BHY «ucTuTyT
cTpaTeruu pa3BuTus oopasoBanusi PAOy, 2022 81 c.:ui.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/



