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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUW K pe3yibTaTaM OCBOEHUS (eaepaibHON 00pa3oBaTeIbLHON
nporpaMmbl cpeanero oodmero oopazoBanus (OOII COO), npencraBieHHbix B DeepaibHOM
rocyJapcTBeHHOM obOpazoBaresibHOM cTangapte COO, ¢ yuérom KoHueniuu npenojgaBaHus
ydueOHoro npeaMera «XuMus» B o0pa3zoBaTelbHBIX opraHuzaiusax Poccuiickoit deaeparum,
peaTu3ylIIMX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMBI, M OCHOBHBIX IOJIOKCHHI
«Crpareruu pasputusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuon no 2025 roma»
(Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXO0JIOB K pa3paboTKe MNpOorpaMMmbl IO XUMHUHU, K OIpPEACNICHUI0 OOIIeH
CTpaTeru OOY4YeHHMs, BOCIUTAHUS M PA3BUTHS OOYYAIOIIUXCS CpPEJCTBAMHU Yy4EOHOTO
npeamera «Xumus» aas 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTABWIJIM KOHUENTYaJIbHbIE
nosioxkeHust GI'OC COO o B3anMOOOYCIOBIEHHOCTH LIE€JICH, COJIEpXKaAHUS, PE3YJIbTATOB
oOy4eHus ¥ TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMuueckoe o0pa3oBaHUE, [OJy4aeMoO€ BBITYCKHUKaMH  0011e00pa3oBaTeibHON
OpraHu3alliy, SBJISIETCS HEOThEMJIEMOM 4YacThl0 HX 00pa3zoBaHHOCTH. OHO CIYXHUT
3aBEPIIAIONIAM 3TAOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, MPUCYIIMX IIEJIOCTHOM CHUCTEME XHWMHUYECKOro OOpa3oBaHUA. OJTH ILIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB TIPUPO/IbI, (POPMUPOBAHUS MUPOBO33PECHUS U OOIIECH KYJIbTYpPhI
YeJIoBeKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3J0pOBbIO U
npupoaHou cpexe. Peammsyercs xmmudeckoe o0O0pa3oBaHME OOydYalOIMMXCS Ha YPOBHE
cpenHero o01iero oOpa3oBaHUs CPECTBAMHM y4eOHOTO TpenMera «XUMus», Cojep:kaHue u
MOCTPOCHHE KOTOPOTO OIpeJeeHbl B MporpaMMe MO XUMHUU C y4ETOM CHEeUU(PUKH HAYKH
XUMUHU, €€ 3HAUYCHUs B MO3HAHUU MPUPOJLI U B MATEPUAIBHOM KM3HU OOIIECTBA, a TAKXKE C
y4ETOM OONIMX TIEJIEH W MPUHITUIIOB, XapaKTEPUIYIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpennero obuiero oopazoBanus B Poccuiickoit denepariui.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOM
[MBWJIM3ALIUM, B CO3/IaHUM HOBOUM 0a3bl MaTepuUalibHOW KyJbTyphl. OHa BHOCUT CBOU BKJIaJ B
dbopMHupOBaHUE  PAIMOHAIBHOTO HAYYHOTO  MBINIJICHUS, B  CO3/JaHUE  IIEJIIOCTHOTO
IpeCTaBlIeHus 00 OKPY’KalIIeM MHUpPE KaK O €IMHCTBE MPUPOJAbl U YEJIOBEKa, KOTOPOe
dbopmMupyeTcsi B XMMHUU Ha OCHOBE TTOHMMAHMUSI BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUpa,
OCO3HAHUSI B3aMMOCBSI3M MEXJY CTPOCHHEM BEIIECTB, HUX CBONCTBAMM U BO3MOXXHBIMU
00JacCTsIMU TPUMEHEHUSI.

TecHo B3aUMOAEHCTBYS C JPYTMMH €CTECTBEHHbIMM HayKaMH, XUMHS CTajia
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM yCJIOBHEM YCHEHIHOTO TpyJa U
KU3HU KaX10ro wieHa obuiectBa. CoBpeMeHHasi XMMHUSI KaK HayKa CO3UJlaTelIbHAs, KaK HayKa
BBICOKHX TEXHOJIOTHI HaIpaBjeHa Ha PEIICHUE TI100aTbHBIX MTPOOIEM YCTOWYUBOTO PA3BUTHS



YEeJIOBEYECTBA — CBHIPHEBOM, JHEPIeTHUYCCKOM, IHUIIEBOM, DKOJOTHUYECKON Oe30macHOCTH M
OXpaHBbI 3/I0POBBSI.

B coorBercTBUM ¢ OOLIMMHU LENSIMH W NPUHLMIIAMH CPEAHEro 00Iero oopa3oBaHUs
cogepkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BBII  YpOBEHb H3y4YECHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYyYaroluXcs,
HEOOXOIUMYIO UM JUIsl BBIPAOOTKA MUPOBO33PEHUECKHUX OPUEHTUPOB, YCICITHOTO BKIIOYEHUS
B KU3Hb COLIMyMa, MNPOAOJKEHUS OOpa3oBaHMsI B PA3NIMUHBIX O0JIACTSIX, HE CBA3AHHBIX
HETIOCPEACTBEHHO C XUMHUEM.

CocrapngomuMu  npeaMera «XuMUs» SBISIIOTCS 0a30Bble Kypcbhl — «Opranuueckas
xumus» U «OOmass U HeopraHuyeckas XHUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIepyKaHUs
KOTOPBIX SBJISIIOTCSL OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUM M0 HEOPraHUYECKON XUMUHU (C
BKJIFOYEHUEM 3HAHMM M3 00IIe XWMHHM) U OpraHudecko xumuu. OopmMupoBaHHe TAHHOU
CUCTEMBbI 3HAHUI TPU U3yUYEHUU MpeMeTa 00eCceunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHIA, 3aKOHOB U TEOPUN XUMUHU.

Crpyktrypa coxaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHsS» C(HOPMHUPOBAHA B MPOrpaMMe MO XMMHUU HA OCHOBE CHUCTEMHOIO
MoJAX0Ja K M3YYEHHIO Y4eOHOro Marepuaja M oOyCIOBJICHA HCTOPHYECCKH O0OOCHOBAHHBIM
Pa3BUTHEM 3HAHMI Ha ONPENEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKou
XMMHUU BELIECTBA paccMaTpUBAIOTCA HAa YPOBHE KJIACCUUYECKOM TEOpUM CTPOEHUs
OpraHUYECKUX COEAMHEHWH, a TaKKE Ha YPOBHE CTEPEOXHUMHYECKUX WU DIEKTPOHHBIX
IpeICTaBICHUN 0 CTpOCHUHU BelecTB. CBeeHHs 00 U3ydyaeMbIX B Kypce BEIIeCTBax Jal0TCs B
Pa3BUTHH — OT YTIJIEBOJOPOJIOB /10 CIOKHBIX OMOJOTMYECKH aKTUBHBIX coeAuHeHui. B kypce
OpraHUYeCcKON XMMHUHU MOJIYYalOT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIETO
0o0pa30BaHUsl MEPBOHAYAIIBHBIE MPEICTABIECHUS O XMMUYECKON CBS3U, KJIACCU(DUKAMOHHBIX
OPU3HAKAaX BELIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX CTPOCHMS, O XUMHUYECKOH
peaKkiuu.

[Tox HOBBIM YIJIOM 3peHHUs B NpeaMeTe «XHUMHs» 0a30BOrO YpOBHS paccMaTpHUBAETCs
M3YUYEHHBII Ha YpOBHE OCHOBHOIO 00ImIero oOpa3oBaHMsS TEOPETUUYECKUA MaTepuan u
(pakTOIOTHYECKUE CBECHUS O BEIIECTBAX U XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 ¥ HEOpraHWYeCKast XUMHUSD 00ydaroUMCs MIPEA0CTABIIAECTCS BO3MOKHOCTh OCO3HATh
3HAUYEHHUE TEPUOJUYECKOTO0 3aKOHA C OOLIETEOPETUYECKUX W METOJOJIOTMYECKUX MO3UIHUH,
rIy0’Ke MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIUH 3TOro 3aKoHa — OT 000OIaroIen 10
OOBSCHSIONICH 1 MPOTHOZUPYIOIEH.

Enunas cucreMa 3HaHMN O BAXKHEUIIMX BEILIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
OPUMEHEHUH, a TaKXkKe O XUMUYECKHUX PpEeaKIMsIX, MX CYIIHOCTH U 3aKOHOMEPHOCTAX
npoTeKaHus gonoyHsercs B Kypcax 10 u 11 kmaccoB anmemMeHTamMu coaepxkaHus, UMEIOIINMU
KyJIbTYPOJIOTMUECKUNA M MPUKIATHOW XapakTep. ODTH 3HAHHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYIMMU HAayKaMd, pPacKpbIBalOT €€ poJib B IO3HABATEIBHOU U
PAKTUYECKON JEATEIbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBXKEHHS K IMPOLIECCY



TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX MPOOJIEMaXx, CBI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIUBATH HH(DOPMALIMIO U TIPUMEHATH €€ JIs TONOJIHEHUS 3HAHUM, PEIICHUS
VMHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIEN0BATENBCKUX 3a7a4. B nienom conepxanue
y4eOHOTO mpeaMeTa « XUMUs» JaHHOTO YPOBHS MU3yUYCHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE
y O0y4YarlMXcs MHUPOBO33PEHUYECKON OCHOBBI ISl TOHMMaHHS (UIOCO(DCKUX HIIeH, TaKUX
KaK: MaTepUaJibHOE €IMHCTBO HEOPraHWYECKOr0 M OPraHMYeCcKOro Mupa, oOyCIOBIEHHOCTh
CBOMCTB BEILECTB UX COCTABOM M CTPOEHUEM, MO3HABAEMOCTb MPUPOJHBIX SBJICHUU ITyTEM
AKCIIEPUMEHTAa W PEUICHUS TPOTUBOPEUMA MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJM XHMHUM B PEIICHHHM SKOJOTUYECKUX MPOOJIEM, a TaKkKe
npo0sieM COEpeKEeHHs] IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JAAHHUS HOBBIX TEXHOJOTUUA U
MaTepUaJIOB.

B mnane pemeHust 3amad BOCIWTAHUSA, PA3BUTHUS W COLMATU3ANNH OO0YYaIOIUXCS
NPUHATBIE TPOTPaMMON MO XUMHUHU MHOJAXOAbl K OINPEAECICHUIO COAEPKaHUS U MOCTPOCHHS
npeaMeTa NnpeaycMaTpuBaroT POPMUPOBAHUE YHUBEPCATIbHBIX YUCOHBIX NEUCTBUN, UMEIOITUX
0a30BO€ 3HAYEHUE JJIs1 Pa3IUYHbIX BUOB IEATEIbHOCTHU: PEIICHUS MPOOJIEM, IOUCKA, aHAIHN3a
U 00paboTku wWH(OpMAIMK, HEOOXOAUMBIX [JIsi MPUOOPETEHHUS ONBITA MPAKTUYECKON U
UCCIIEN0BATEIbCKON NESITENBHOCTH, 3aHUMAOIIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.

B npaxTtuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O 00111ero 0Opa30oBaHus, TaKk
M Ha YpOBHE cpeaHero oOuiero oOpa3oBaHMs, IpPU OMNPEIEICHUH COJEpKAaTeIbHON
XapaKTepUCTUKU LeNIed HU3yYEeHUs MpEeAMETa HaIlpaBICHUEM IE€PBOCTEIEHHON 3HAYUMOCTH
TPaAUIIMOHHO TpHU3HAETCS (QOopMUpPOBaHME OCHOB XHMHMYECKOW HAyKM Kak o0yactu
COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOW NEATEIIBHOCTH YEJOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MMPOBOW KyJbTypbl. C METOIWYECKOM TOYKM 3PEHUS TaKOW MOIXOA K
OMpEeICNICHHIO LIeTIeH N3YUEHHs TIPEMETA SIBJISIETCS BIIOJIHE ONIPaBJAHHbIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMM LIESAMHU U3YyYEHUS MpeaMeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABAsIOTCS:

e (opMHUPOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEWIEW COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHSATHUS,
(dbyHIaMEeHTaJIbHbIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHHE S3bIKa HAyKHU, YCBOCHUE U
MMOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOrO XapakTepa,
O03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS,

e (opMupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOIAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIMi, HEOOXOAUMBIX JIJISi MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHUYECKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKOM
U TIOBCEIHEBHOM JKU3HU;

e pa3BUTHE YyMEHUN U CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSICHEHHEM XHUMUYECKOTO SKCIEPUMEHTa, COOJIIOJICHUEM TMpaBMil 0€30MacHOTO
oOpalieHusl ¢ BEIEeCTBAMHU.



Hapsiny ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LIEIeH 1 3a7a9 U3y4YCeHHsI TIPeIMETa B
nporpaMme 10 XHMHUM YTOYHEHa U CKOPPEKTUpPOBAaHA B COOTBETCTBUUM C HOBBIMHU
OPUOPUTETAMU B CUCTEME CpeAHero oomero oopasoBanusi. CerojiHs B NpenojaBaHud XUMUHU
B OoJsiplIEH CTENEHU OTHAETCA NPEANOYTEHHE NPAKTUUYECKOM KOMIIOHEHTE COJEpKaHUs
oOy4eHHs, OpPUEHTUPOBAHHOW HA TMOATOTOBKY BBITYCKHHKA 0011€00pa30oBaTeIbHON
OpraHu3alliy, BJIAJICIONIEr0 He HAOOPOM 3HAHUM, a (PYHKIIMOHAJIBLHON I'PaMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHHUSMH aKTUBHOTO ITOTYUYEHUS 3HAHUH U IPUMEHEHUS UX B peaTbHOM KU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/a4.

B cBs3um Cc 3TUM TpU U3YYEHUH TpeaMeTa «XHUMHs» JIOMUHHUPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKKe LEIN U 3a7a4i, KaK:

agantanus oOydaromMXcsd K YCIOBUAM JMHAMHMYHO  pPAa3BUBAIOLIETOCS MM,
(OpMHpPOBAaHUE HWHTEIEKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K C€aMO0Opa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY TPHHITHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

dopMHpoBaHUE Yy OOYYaIOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUM),
MMEIOIINX YHHMBEPCAJIbHOE 3HAYEHUE Ui Pa3dU4HbIX BHUAOB JIEATEIBHOCTH: PpPELIEHUs
npo0sieM, TIOWCKa, aHajau3a u o0paboTKM WHMOpPMAIUU, HEOOXOAUMBIX ISl TPUOOPETEHUS
OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAET BaXKHOE MECTO B MO3HAHUU XUMHH, a TAKXKE IS
OLICHKM C TIO3MIMM 3KOJIOrMYEecKOM O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YeJIOBEKA U MPUPOJIHYIO CPEAY;

pPa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronmxcs: CrOCOOHOCTH CaMOCTOSITENIbHO MPHUOOPETaTh HOBBIE 3HAHMS 1O XUMUU B
COOTBETCTBUM  C  JKU3HEHHBIMM  MOTPEOHOCTSAMH,  HUCIOJIb30BaTh  COBPEMEHHbIE
MH(OpPMAMOHHBIE TEXHOJOTUU /I MOMCKAa M aHalin3a Y4eOHOW M Hay4YHO-IIOIYJISIPHON
uHGOPMAITN XUMHYECKOTO COJICP>KaHNUS;

dbopMHUpOBaHWE U pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOIO M JIOTMYECKOTO
MBIIIJIEHUSI, HAOMIOAATEIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEO0OXOMMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUH U TIPOBEICHUN XUMHUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y OOydYarommxcs YOEKIEHHOCTH B TYMAHUCTHYECKOW HAMPaBICHHOCTH
XUMHUH, €€ BaXHOM pOJM B pEHICHUWH TIJI00aJIbHBIX MPOOJIeM  PaIMOHAIBLHOTO
OPUPOAOIIOIB30BAHNUSA, MMOMOJIHEHHUSI YHEPreTUYECKUX PECYpPCOB M COXPAHEHUs! MPUPOJIHOTO
paBHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OEpeKHOr0 OTHOUIEHUS K MPHUPOAE U CBOEMY
3I0POBBIO, a TaKXKe MPUOOPETEHUSI OIbITa WCIOIB30BAHUS TOJYUYEHHBIX 3HAHUN IS
OPUHATHUS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B y4yebHOM maHe cpegHero obiiero ooOpa3oBaHus NpeaMeT « XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOU 00s1acTh «ECTEeCTBEHHO-HAYYHBIE TPEAMETHDY.

OO1ee yncino 4acoB, OTBEAEHHBIX JJI U3yUYEHHUsI XUMUU, HA 0a30BOM ypOBHE CPEIHETO
obmrero obpazoBanus, cocrabisieT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11
kiacce — 34 yaca (1 gac B Hefenio).



COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMHMH

[IpenmeT opraHM4ecKoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. Bytneposa, e€ ocHOBHBIE 1O10KeHUA. CTPYKTypHBIC (DOPMYJTBI
OpPraHMYecKux BewmecTts. lomosorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHNYEeCKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccuduKkaluu opraHuueckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTeMaThyeckas) W TpUBUAIbHBIE Ha3BaHMS
BOKHEUIINX MPEIACTABUTENIEH KJIACCOB OPTaHUYECKHUX BEILIECTB.

ODKCTIEPUMEHTAIbHBIE METOJIbl M3YYEHHMSl BEIIECTB W WX MPEBpaALLCHUMN:
O3HaKOMJICHHE ¢ oOpasllaMd OpPraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEILIECTB, HAOJIOJECHUE W
OMMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BELIECTB
py HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEUIITNE TPEJCTABUTEIN alKaHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMelnieHuss W TOPEHHUs), HAXOXKJICHUE B MPUPOJE, TIOJyYCHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U MPOIMUIECH —
NPOCTEUIITNE TPEICTABUTEIN AaJKeHOB: (PU3WYECKUEe W XHWMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIIUH, OKHUCJICHUS W
MOJIMMEPU3AIUH ), TOJyYECHUE U TPUMEHECHHUE.

Anxaguensl: Oyramuen-1,3 u metunOyrtaguen-1,3: cTpoeHue, BaKHEHIIME
XUMHYECKUE CBOMCTBA (peakuus noiumepusanuu). IlonmyyeHne CUHTETUYECKOTo
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM Psijl. ALIETHIICH
— TMPOCTEHINMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIUH,
TOpPEHHUsl ), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U IPUMEHEHUE. 101you:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYyeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpupoaHble MCTOYHHUKU YTIIIEBOAOPOAOB. lIpupoaHbIi ra3 U IOIYyTHBIE
HedTaable Ta3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUHM, KaTalUTHYeCKHil), muponus. I[Ipoaykrsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBbIi
YTOJb U MPOAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHMS BELIECTB M HX NPEBPAIICHUM:
O3HaKOMJIEHHE C oOO0pa3lamMl IUIaCTMAacC, KaydyyKOB M PpE3MHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyUYEHHUE 3TUIICHA

Y U3Y4YEHHE €TO CBOKCTB.

PacuérHble 3anaumn.

Boluucinenuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIIK MIPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranHu4eckue coeJMHeHHus

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHOI UM O3TAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakluuMyh C AKTUBHBIMM METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHUE), NpHUMEHEHHE. BoaopoaHble CBSI3H MEXIY
MOJIEKYJIaMH CITIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHble€  COMPTHL. DTWICHIJUKOIb W  TIIHMIEPHUH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO UIEIOYHBIMU
METaJUlaMH, KaueCTBEHHas peakuuss Ha MHOTrOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMeHenune rauueprHa U 3TUIEHTIIUKOJIS.

@deHoJ: CTpOCHHE MOJEKYJbl, (U3NYECKUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenne gpenona.

Anpneruapl U Kemouwvli. DopMampaeruy, aneTAIbAECTHI:  CTPOCHUE,
busznyecKkue U XUMHUYECKHE CBOMCTBA (peakUWU OKUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, Peakiysl 3Tepu(puKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENTU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.



VYrneBoasl:  cocTaB, KiaccupuKanus ~— YriaeBoaoB  (MOHO-, JU- |
nosMcaxapuibl). [J1r0Kko3a — mpocTeluii MOHOCaxapuI: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3MYECKHME U XHUMHUYECKHE CBOWMCTBAa (B3aUMOJCUCTBHE C
ruapokcuom Meau(ll), oxucnenue amMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonornyeckas poiib. @otocunres. OpykTo3a Kak ©30Mep IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHue Kpaxmaia u
Heuono3bl.  PU3NUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMPEBPAIlCHUIA:
MpoBeJIeHUEe, HAOII0JICHUE U OINMHCAHHE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbBIC PEAKIMU OJHOATOMHBLIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHOUPTOB (B3aHMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneicTBHE Kpaxmala C HOJIOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Boluucnenuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHuYecKue coeluHeHus. Puznyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIJIOT (Ha MpuUMepe TIuIHMHA). buojoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoAHbIE BBICOKOMOJIEKYJApHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATypallys, KAYECTBEHHBIC PEaKIIy Ha OEITKHU.

OKCIEpUMEHTAIbHBIE METOJbI M3YYEHHS BEHIECTB M HX MpEeBpallCHUN:
HaOJIOZICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OEIKOB MpH
HarpeBaHUM, IBETHBIC PEAKIIUN OCIIKOB.

BricokomoJiekyJIsipHbIe COeTMHEHM S

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEJAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEpPU3AIUU, CPEIHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/ABI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUNH —
MOJIMMEPHU3AIIUS U TTOJTUKOHISHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M HX MpEeBpallcHUM:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaIMETHBIX CBSI3€M MPU NU3YYEHUH OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHUE KaK OONIMX ECTECTBEHHO-
HAay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH I OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOCIHUPOBAHUE.

®duzuka: Mmarepus, OHEprus, Macca, aTroM, JJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUUUHBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH aKTUBHBbIC BellecTBa (OENTKH, YTIEBOJbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMUU

XUMUYECKUM dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTU4YecKrue ypoBHH, MOJYpPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOHPUTYpALUsi AaTOMOB.

Ilepnognueckuil 3akoH u Ilepuoandeckass cucreMa XMMHAYECKUX AJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuogNYECKOro 3akoHa U llepumoandeckoit cucteMbl
xuMmuueckux aeMeHToB J[. 1. MenzgeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM U Mepuoaam.
3HaYeHue NMEepUoANYECKOro 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKasi CBs3b. BHJbl XUMHYECKOW CBA3U
(xoBasieHTHasi HEMOJsipHas W MOJSPHAsl, UOHHAs, MeTalinyeckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJEHTHOM XHMHUYECKOW CBsI3M (OOMEHHBIA U JOHOPHO-
akuenTopHbslil). Bomoponnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSApPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonsitue o aucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKUX BeIleCcTB. ['eHeTudyeckas CBA3b HEOPraHWYECKUX BEIECTB,
MPUHAIICKANUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Kiaccudukamus — XMUMHYECKHX — peakIui B
HEOPraHMYEeCKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAaCChl BEIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKOpOoCTh peakuuy, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMSAIOLIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlartenbe.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciiadble 3JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINU.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YyYEHHsS BEIIECTB M WX MpPEBpaIlCHUN:
neMoHcTpanus Taomui «llepuoandeckasi cuctrema xuMuueckux asnementos [, U.
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTANIMUECKUX PEMIETOK, HAOIIOJICHHE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTaAJIU3aTOPa, ONPEACICHNUE CPEIbl pACTBOPOB BEILIECTB
C TMOMOUIbI0O YHUBEPCAIBHOIO HWHIMKATOpA, pEaKUMH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue paznuyHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN.

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHUX pEakuuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckass Xumus

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHUSI aTOMOB.
du3MYeCcKrne CBOMCTBA HEMETAIIOB. AJUIOTPONHUS HEMETauloB (Ha mpuMepe
KHUCIIOpoJ1a, cephl, hocdopa u yriaepoaa).

XHUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOTE€HOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  COCAMHEHUNH  (OKCHUJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. [lonoxenue meramnoB B [lepuoanyeckoil cucTeMe XUMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIulaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSAJL HAIPSHKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
Mar"uii, amOMUHUHI, IIMHK, XPOM, JKEJI€30, MEJib) U UX COSTUHEHUH.

OO6mue crnocoObl nmonyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M HUX IPEBPAILECHHIA:
U3ydeHHe KoJUIeKInu «MeTamibl U CIJIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJIOJIEHUE U OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHUSA C PACTBOpaMU
KHCJIOT U LIEJI04Yel, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO U3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéTthl Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrEUEHUM SKOJOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeIUUUHBL [loHSATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MNPUHUUIAX [POMBILIIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MAaTEpPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
MaTepuaibl sl JEKTPOHHUKH, HAHOMATEPHUANbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHus U 310pPOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOTO UCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TNpU  U3YYEHUH OOImEeld
HEOpraHn4eckoi xuMuu B 11 Kimacce oCylIeCTBISIETCS YEpe3 UCMOJIb30BAHUE KaK
OoOLIMX €eCTEeCTBEHHO-HAYYHbIX TOHSTHM, Tak M TOHSATUH, SABISIFOIIMXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAy4YHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCuPUKalusg, MEePUOJIUYHOCTb, HAOII0JCHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, SKocHcTeMa, Ouocdepa, Makpo- W
MHUKPOD3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepaibl, TOpHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMAeMbI€, TOTUIMBO,
pPEeCypCHI.

TexHomorus: XMMHUUYECKash MPOMBIIUICHHOCTb, METALTYPIrus, MPOU3BOIACTBO
CTPOUTENBbHBIX MAaTEpPUAJIOB, CEIBCKOXO3MCTBEHHOE IPOM3BOJICTBO, MHUIIEBAs
MIPOMBINIJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTe€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4arolMMHUCST MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMEeTHbIM U TpeaMeTHbiM). HayuyHo-Meroauueckoil OCHOBOM IS
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOLIEro
00pa30BaHMUsl SBJISAETCS CUCTEMHO-AESITETbHOCTHBIN MOAXOI.

B COOTBETCTBHHM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHCS POCCHUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJIM4Me MOTUBALIMU K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, MNPHUCYIIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEJU U CTPOUTDH )KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalTCSA B
€AMHCTBE YYEOHOW M BOCHUTATENbHOM MAESATENBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U HJeaJlaMHd POCCHUMCKOrO TpakJaHCKOro OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMM W  MpaBWIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOMO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTH
00yJaroIIIXcsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHSD»  OTPAKAIOT
c(OpPMHPOBAHHOCTH OIbITA MO3HABATENBLHON M MPAKTHUYECKOW JEATEeTbHOCTH
oOy4Jarommxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YyYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIECHUH Y4€OHBIX M MO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX [IPU aHAIU3€ PA3JIUYHBIX BUAOB YUEOHOU AEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHHUsI K TPOIECCYy TBOpUECTBA B 00JaCTH TEOPHUH U MPAKTHYECKOIO
OPUMEHEHUS! XUMHH, OCO3HAHMS TOTO, YTO AOCTHIKEHUS HAyKU €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOAEHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/1a YYE€HBIX U MPAKTUKOB;

MHTEpeCa M I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAaIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOI
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOrO IIOBEAECHNS;

CHOCOOHOCTH OLIEHHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y NPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE IOBEACHUE WM IIOCTYNKM CBOMX TOBApUILEH C
NO3ULMIA HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 370poBOro MW 0Oe30macHOro oOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalleHus C BEIIECTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHMMAaHUs LEHHOCTH MPaBWJI HWHIUMBUIYAJIBHOIO W  KOJUIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATENbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPOGEecCUuil pa3IudHoro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU ESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOM TpaeKTOpUU
obOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTeH 00111IeCTBa;

6) 3K0JI0TUYeCKOTr0 BOCIIUTAHMSA:

AKOJIOTHYECKHU I1eJIeCOO0OpPAa3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIe;

MMOHMMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUS JOCTHKEHUN XUMHUH IS
pENIeHHs BOMPOCOB PAIIMOHATILHOTO MPUPOI0IIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAIOLIEH
MPUPOHON Ccpejie, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIC/ICTBUS PETPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO DKOJIOTMUYECKOTO MBIIUICHUS, IKOJIOTMUYECKON KYJIbTYpHI,
OTIbITA NEeATeIbHOCTU HKOJIOTUUECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COIMAIbLHOM
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CHEeUU(PUKM XUMUM Kak HayKH, OCO3HaHHUS €€ pOJu B
(hopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JOCTHOTO
MpEJCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €UHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOOJIEeM COXpaHCHHS
IPUPOAHOTO PABHOBECHS,;

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKON HAMpaBIICHHOCTH W BaXXHOM pOJU B
CO37aHUU HOBOMW 0a3bl MaTepUaIbHOU KYJIBTYPhI, PEIICHUH TI100aTbHBIX TPOOIeM
YCTOWYUBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBLI, 00ECIICUCHUHU YCIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKU KOMGMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHUMAaHUs CYIIHOCTH METOJ/IOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MoJlydyaeMble 3HaHUA Ui aHAJIM3a U OOBSICHEHMSI SIBJIEHUN OKPY’KaIOILEro Mupa u
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JAHHBIX C ULEJIbI0 MOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS JUIs
peleHus IpoOJieM B PEabHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHUIO HOBBIX 3HAHMM IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpoecCHOHaATbHON
JEeSTENbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOCHHS y4e€OHOro mpeaMera «XuMUus» Ha
YPOBHE CpPeAHEro 00IIero 00pa3oBaHUs BKIIFOYAIOT:

3HAQYMMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYyYarOIIMXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’KaoLIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpAa U CHEUU(UKY METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwus, BEIIECTBO, SHEPTHs, SBIICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleZIOBaHNE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (byHKUMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETECHIINH 00YyYaromInXcs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUYEOHBIE
JNEUCTBHUs B II03HABATEIBHOU U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHble PE3yabTaThl OTPAX AIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSTUBHBIMU
JICUCTBUSAMU.

Osiaanenue YHHBEpPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOru4YecKune aeicTBUsi:

CaMOCTOSITENILHO ~ (OpPMYyJIHpOBaTh M aKTyalM3UpoOBaThb  IpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3a1aBas IMAapaMeTpbl W KPUTEPUH HX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/IB30BAaTh IIPU OCBOCHWM 3HAHWUM INPUEMBI JTOTMYECKOIO MBIIUICHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU MOHATUN W YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS 1J11 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAUU BEIIECTB H
XUMHYECKUX PEAKIIUK;

YCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
AQHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENHU, MPEOOPA30BBIBATH MOJIEIbHBIE MPEICTABICHUS — XUMUYECKHUM
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpPaBHEHHE XUMHUYECKOH
peakuuy — IpPU PEUIeHUH YYEOHBIX ITO3HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIEC NPECTABICHUS I BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE H1eICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKUX
peaxkiuu;

(bopMyIUpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS U IPOBEACHMUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOJATh 33 XOJA0M
npolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
00001IeHNS ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHON
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, INPUMEHEHHUIO PA3JIMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ ungopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHPopManuu (HAy4dHO-
HOMyJIApHasl JHUTepaTypa XHUMHUYECKOTO COJEp)KaHus, CIpPaBOYHbIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHanmu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (QopM
IIPE/ICTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;



(bopMyIIMpOBaTh 3aMpOChl U MPUMEHATh PA3JIMYHbIE METOAbI MPU TOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOW JUUIS BBINIOJTHEHUS YYEOHBIX 3a1a4
OIPENICIIEHHOTO TUTIA;

NpUOOpeTaTh OMNBIT HCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKy, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa Hpu pabdoTe cC
XUMHYECKON HH(OpMAIMel: NpUMEHSATh MEXIpeaAMeTHble ((puznueckue u
MaTeMaTUYECKUe) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJITHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIPOCHI 110 CYHIECTBY OOCYKJae€MOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM, BbICKa3pIBaTh  HJied, (QOPMYJIHpPOBAaTH CBOM  MPEAJIOKEHHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpPE3EHTAlMeil pe3yJbTaTOB IO3HABATENIbHOM AESTEIBbHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluu y4eOHOTro MpoeKTa U (OPMYIUPOBATH BBHIBOJIbI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHUS MO3ULUN B
X0Jie 00CyX/1eHUs 1 0OMEHa MHEHUSIMH.

OByaieHue YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBbHYIO
NESATENbHOCTh, ONpeNeNsas €€ Uenu M 3aJaud, KOHTPOJUPOBATh M IO MEpe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpEe/UlaraéMblii  aaroOpuTM JEHUCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCIENOBAaTENbCKUX 3a/Jady, BbIOMpAaTh Haubosee
3¢ (exTUBHBIA CcrMoco0 HMX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH N1€ATEIBHOCTU HAa OCHOBE CaMOAaHaJIU3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «Opranudeckas XUMUSD»
OTPaXXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHM O XHMHUYECKOH  COCTaBIISIIOIICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpPA, POJIM XUMHU B TO3HAHUHU SBJICHUH



Opupoasl, B  (OPMUPOBAHMM MBINUICHUS W  KYJIbTYypbl JUYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM I pEIIeHUS] TPAKTUYECKUX 3a1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M NMPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMUMUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATENHHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTass U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, YIJIEPOMHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30MEpHUsl, N30MEPBI, TOMOJIOTHYECKUN PsiFl, TOMOJIOTH, YIJIEBOAOPOMbL,
KHCJIOPOA U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiiepoBa, 3aKkOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIe)KAIME B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
ABJICHUM, (DAKTOJIOTMUECKHE CBEJEHUS O CBOMICTBaX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITHUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCUHECHUM;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJNB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMysl OpraHMYeCKHUX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBATh MOJIENIM MOJIEKYJ OPraHUYECKHX BEHIECTB MJI HILTIOCTPAIMU UX
XUMHYECKOT0 ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAHABIWBATH MPUHAJIEKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpylnmne CcoelWHEHUuN (YTiIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTb WM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMs OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIUIICH, AalleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (eHos, (hOopMallbIerua, aleTaibJerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTAa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, leJUTi0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNUHEHUSAX (OMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bByTiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa M CTPOCHMUsI; 3aKOH COXPAHECHHS MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYecKue W XUMUYECKHE CBOMCTBA TUIMUYHBIX TMPEICTABUTENIECH pPAa3TMUHBIX
KJIACCOB OPTraHMYECKHX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIMUJIEH, alleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METaHOJ], ATAaHOJ, STUJICHIJIIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalbleTyu]l, MypaBbUHAsE U YKCYCHAsl KUCIIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Coipbs  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadoOTKU W
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJIHOTO BEILECTBA WJIM MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUHU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHE, DKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHMS MJisi TPUHATUS PEIICHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJI0/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
nocyJoM 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpalieHus C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBITOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH ITUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAIlEHNs OPTaHUYECKUX BEIIECTB MPU HArpEeBaHUHU, MOJTyUCHHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE pPEaKIMU OPraHUYEeCKUX
BEILIECTB, JIeHaTypauus OEJIKOB MpU HArpeBaHUM, IIBETHHIC PEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOPYJOBAHHMEM, TMPEACTABIATh PE3YJIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (OpMe 3alucCy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBaTh BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMUYECKYIO
uH(pOpMAIIMIO, TOJNYy4aeMyK U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmanuu, aTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  IpaBHUJa  AKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUs B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS M OKPYXKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokasarens [IJIK, mosicHATh Ha mpuMepax CHocOoOBI
YMEHBIICHUSI W TMPEJOTBPAIEHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00YYaIOMIMXCSl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CINA0OBUIAIIMUX OOYYaIOIIUXCA: YMEHHE HCHOJIb30BaTh
penbedHO-ToOUeUHyI0 cuctemMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI
npuponbl, B (OPMUPOBAHUU MBIIUICHUS W  KYJbTYpPbl JIMYHOCTH, €&
(GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, HW30ToIl, S-, p-, d-
AJNIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTNYECKasi, BOJOPOJIHAS ), KPUCTAIUIMUECKas PelIéTKa,
TUNBl ~XUMHWYECKHX  PEAKLIHH, PACTBOpP, DJIEKTPOIMUTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JIUCCOLUUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkIuu, XUMHYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (TeopHus
AJIEKTPOJIUTUYECKONU Aucconuanuu, nepuoguueckun 3akoH J[. M. Mennpeneesa,
3aKOH COXPAHEHHS] MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALLICHUS YHEPIUU
MIpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XHMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAHUA MPUYMHHOCTU H
CUCTEMHOCTH XWMHYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJYYCHUH U 0€301IaCHOM HCIIOIh30BAHUN BAXKHEHIIINX HEOPTAHMYECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM ESITEIHHOCTH YETIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOIB30BaTh COOTBETCTBYIOIIUE IOHATUA IpU
ONMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYI) CHMBOJIUKY IS
cocTaBieHHs (GOopMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakIui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Ta3, YIJIEKMCIBbIA ra3, aMMHUaK, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAs COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKHUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKON
CBs3M (KOBaJE€HTHAsl, MOHHAs, METAJUNIMYECKasl, BOJIOPOJHAS) B COEUHEHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUU YCTaHaBIINBAaTh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTAaBYy K ONPEAEIEHHOMY KJaccy/rpymme
COEIMHEHU! (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHCJIOTBI, aM(OTEpHBIE THAPOKCHUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJIUYECKOTO 3akoHa Jl.
N. MenaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanyeckol CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, MCMOnb3ysl MOHATUA «s-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPTreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCIUHEHUHN
110 nepuojaaM u rpynnaMm llepuoauueckon cucteMbl XUMAYECKUX diieMeHToB 1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMUCHIBATh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T€HETHUYECKOW CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATH XUMHUYECKHUE DPEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pEarupyrolluxX BELIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKklny, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YPAaBHEHUS PEAKIHMHA pPa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEAaKIMi HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLIA;



c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJIUTH PEAKIMH, MOATBEPHKIAOIINE
KauyeCTBEHHBI COCTAaB PA3IMYHBIX HEOPTaHMYECKUX BEIECTB, pAaClO3HABAThH
OTIBITHBIM TIYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMH pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHUYECKON
peaKuy OT PA3IUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO paBHOBECUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npunuuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHUE TPOIECCHI,
JeXale B OCHOBE MPOMBINUICHHOTO MOJMyYeHHUs CEPHOM KUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMIMX HAYYHBIX MPHUHIUNAX H
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JIOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IpU XUMHUYECKHX PEaKIUsIX, MACChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce MM O00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPALECHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHUECKOMN
nocyJoM 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBIIOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBAaTh M BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (pa3ioKeHHEe IMEePOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpe/eNICHNe CpeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHLHOTO
WHANKATOPAa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIvy,
peakuu MOHHOro OoOMEHa, KaueCTBEHHBIE PEaKIUH Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHSI, pEUICHUE DKCIIEPUMEHTAIbHBIX 3a/1ay T0
TemaM «MeTamie» U «HemeTamnsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKHU
0€30MacHOCTH MPU OOPAILEHUHU C BEIIECTBAMHU M JaOOPATOPHBIM 00OpPYAOBAHHUEM,
NPEJCTaBIATh pPe3yJbTaTbl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIMX peakuuid M (GopMyIHpOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYyHUKaluu, UHTepHET U IpyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  IpaBHUJa  AKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUs B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS M OKPYXKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMaCHOCTh BO3JIEHCTBUS HA )KMBbIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvpicn mokasarens [IJIK, moscHITP Ha mpuMepax CHOCOObI yMEHBIICHUS W
IPEAOTBPAILIECHUS X BPEAHOTO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCS ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISE  CHeNbIX U ClIa0OBUIAIIMX OOyYarolmuxcs: yMEHHE HCIOJIb30BaTh
penbedHO-ToOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns mis 3anmucu XUMHUYECKHUX

dhopmyi.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/t Kontposbnsie | IIpakTnyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKONH XUMHHU
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Hroro no pasneny 3
Pasnen 2. Yraesoaopoabt
2.1 [IpenenbHble yIIIeBOAOPOILI — AJKAHBI 2
29 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKa/INEHBbI, aTKUHBI
23 ApoMaTn4ecKkue yriieBoaopoIbl 2
)4 ITpuposHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
uX nepepadoTka
Hroro no pazgeny 13
Pasznea 3. Kucaopoacoaepxaimiue oprannyeckue coeuHeHus
3.1 Crnuptsl. deHon 3
319 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 1
CnoxHble 3¢upbl
33 VYrneBonbl 3 1




Hroro no pazneny

13

Pa3znea 4. A3oTconepxaiiue OpraHnyecKkue coeIuHeHus

4.1 AMuHBI. AMUHOKHCIIOTBL. benku 3
Hroro no paszneny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHS

5.1 ITnactmaccel. Kayayku. Bonokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3/je/ioB U TeM uudposbie
Ne i/m P Konrpoubnsie | IIpakTnyeckue (upp :
NPorpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneepa
12 Ctpoenue BemiecTBa. MHOTOOOpasue 4
' BEIECTB
1.3 XUMUYECKUE PEaKIun 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Meraibl 6 1
2.2 Hewmeramnisl 1 1
)3 CBs13b HEOPTAHUYECKUX W OPTAaHHMUECKUX )
' BEILIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XHUMUS U )KU3HD 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka KoHTpoibHBI IIpakTH4eckue
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchl

IIpeamer oprann4eckoi XuMuH, eé
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

1 Teopust CTpOEHU OPraHUYECKUX 1 03.09.202
coequnennit A. M. bytneposa, eé 4
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o kiraccuGpuKaum
OpraHn4YecKux BemecTB. HoMenkimarypa

2 P P 1 10.09.202
(cucremaTuveckasi) U TpUBHAIbHBIC 4
Ha3BaHUs OPTaHUYECKHUX BEIIECTB

3 CrapToBasi KOHTpOJIbHAs paboTa 1 1 17.09.202

4

AJKaHBI: COCTaB U CTPOEHUE

4 11 CTPOCHHE, 1 24.09.202
TOMOJIOTUYECKUH sl 4
Meran u 3TaH — NpocTenIre

5 P 1 01.10.202
MIPEACTABUTENH AJIKAHOB 4

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 08.10.202

4




OTHIIEH U IPONMIEH — MpOCTenIne

7 15.10.202
MPEACTABUTENH AJIKEHOB 4
IIpaxtueckas padora Ne 1. «ITonyuenue

8 P P oy 22.10.202
STUJICHA U U3yUYEHUE €0 CBOUCTBY 4
Ankanuensl. byranuen-1,3 u

9 MetunoyTtaaueH-1,3. [lonyyenue 05.11.202
CHHTETHYECKOTO KayuyKa U PE3UHBI 4
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTHUESCKHI PSII.

10 P [ pAn 12.11.202
AnleTHIIEeH — MPOCTEUIINN 4
MpEeACTaBUTENb AJIKHHOB
Brrancaenus mo ypaBHEHHIO XUMHYICCKOM

1 P 19.11.202
peakiumn

4
ApeHbl: 0eH30J1 U TOJIyod. TOKCHYHOCTh

12 P y 26.11.202

apeHoB
4
I'emeTnyeckas CBsA3b YIIIeBOJOPOIOB,

13 YHIEBOAOPOX 03.12.202
MIPUHAISKANTNX K Pa3INYHbIM KJIaccaM 4
[IpupoHbIe HCTOYHUKH YTIJIEBOIOPOIOB:

14 MPUPOIHBII ra3 v MOy THBIE He(TIHbIC 10.12.202
ras3pl, He()Th ¥ MPOIYKTHI €€ IepepadboTKu 4
[IpupoiHbIE HCTOYHUKH YTIJIEBOIOPOIOB:

15 MPUPOHBII ra3 v MomyTHbIE He(TIHbIC 17.12.202
rasbl, He)Th ¥ IPOAYKTHI €€ epepaboTKu 4




KonrtponsHas pabota no pasueny

16 24.12.202
«YTIIEBOAOPOABD) 4
IIpenensHbIE OAHOATOMHBIE CITUPTHL:

17 pelt g P 14.01.202
METaHOJ ¥ 3TaHOJ. BomopoaHas cBs3b 5
MHOroaToMHBIE€ CHUPTHI: ITUICHTIUKOJIb

18 P 21.01.202
U TTUIEPUH 5
®deHoI: cTpOSHHUE MOJIEKYIIBI, (DU3UUECKHUE

19 P MOTIeKY IEL, § 28.01.202
Y XUMUYECKHE CBOMCTBA, IPUMEHEHHUE 5
Anpaeruapl: GopMaIbIeTHI U

20 04.02.202
areTabaerua. AleToH 5
OOHOOCHOBHBIE IIPEIeIbHBIE KAPOOHOBEIE

21 A ped P 11.02.202
KHCJIOTBI: MypaBbHHAS M YKCYCHAs 5
ITpakTuueckas padora Ne 2. «CBoiicTBa

22 P pane 18.02.202
pacTBOpa YKCYCHOM KHCIIOTBD) 5
CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KaPOOHOBBIX 25.02.202
KHUCIIOT 5
Mpr1a KaK COJIM BBICIINX KapOOHOBBIX

24 X Xap 04.03.202
KHCJIOT, KX MOIOIIEE NEHCTBHE 5

25 CrnoxxHble 2(UPBI KaK TPOU3BOIHBIC




KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX 11.03.202
a¢upoB 5
JKupsl: ruaponn3, npuMeHeHue,

26 PR THAP P 18.03.202
OnoJsoruYecKasi pojb )KHPOB 5
VYrneBojabl: cocTaB, KiIacCH(PUKAIUS.

27 Baxwuelime npeactaBUTeNn: riI0K03a, 01.04.202
bpykTo3a, caxaposa 5
Kpaxmai u 11ejutroiio3a Kak IpupoIHbIE

28 P H pupoa 08.04.202
MOJTUMEPHI 5

29 AMUHLI: METUIIAMUH U aHUINH 15.04.202

5
AMMHOKHCIIOTHI Kak aM(pOTepHbIE

30 OpraHUYeCKUe COCAMHEHUS, NX 22.04.202
ouoJiornueckoe 3HaueHue. [lemtuanl 5
benkn xak npupoaHsie

31 pupon 29.04.202
BBICOKOMOJICKYJIIPHBIE COCTMHEHUS 5
OCHOBHBIE TTOHSITHUS XUMHAHU

32 . 06.05.202
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI 5
KontponsHaasg pabora B paMkax

33 P pa P 13.05.202
MIPOMEXKYTOYHON aTTECTAIlUN 5

34 OCHOBHBIE METOBLI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM. 20.05.202




HJ'IaCTMaCCH, Kay4yKH, BOJIOKHaA

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Konu4yecTBo 4yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KoHTpoJIbHBI IIpakTHyeckue
n/n Bcero U3YYeHHS o0pa3oBaTe/ibHbIE
e padoThI padoThI pecypesI
XUMUYECKUH 3IEMEHT. ATOM. DJIEKTPOHHAS
1 1 04.09.202
KOH(UTypalus aToMOB 4
XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
2 1 04.09.202
KOH(UTYpaIKs aTOMOB 4
3 Bxoanast kouTpospHas padbora 1 1 11.09.202
4
[Tepnonnueckuit 3akoH u [lepnoanueckas
4 CUCTEMA XMMHUUYECKHX 3y1eMeHToB /1. 1. | 11.09.202
MeHeneeBa, HX CBSI3b C COBPEMEHHOM 4 o
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMUYECKUX AJIEMEHTOB U UX COCIUHEHUM
10 TpyIINaM U nepuoaam. 3HaueHue
5 by P 1 18.09.202
HEPUOANYECKOT0 3aKOHA U CUCTEMBI 4
xuMuueckux anemenToB .. Menaeneena B
Pa3BUTHH HAYKU
6 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 1
XUMHUYECKHUX SJIIEMEHTOB U X COeIUHEHUN 18.09.202
TI0 TPYIIIaM | TIEPUOIaM. 3HAUCHHUE 4

NEPHUOANICCKOI0 3aKOHA U CUCTCMbI




XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTHH HAYKH

CrpoeHue BemiecTBa. XUMU4ecKas CBs3b, €€

7 BU/IbI; MEXaHU3MBI 00pa30BaHUS 25.09.202
KOBAJICHTHOM CBsI3U. BomopoiHas cBs3b 4
CrpoeHue BeniecTBa. XUMUU€ECKas CBs3b, €€

8 BU/IbI; MEXaHU3MBI 00pa30BaHUS 25.09.202
KOBAJICHTHOM CBsI3U. BomopoiHas cB3b 4
BaneHnTHOCTB. DNEKTPOOTPULIATEIBLHOCTb.

9 Crenensp okucineHus. Bemecrsa 02.10.202
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO 4
CTpOECHUS
BaneHnTHOCTB. DNEKTPOOTPULIATEIBHOCTb.

10 Crenens okucnenus. Bemecrsa 02.10.202
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO 4
CTpOEHUS
[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.

11 VlcTuHHBIE U KOJIJIOUHBIE PACTBOPBI. 09.10.202
MaccoBas 107151 BEILIECTBa B PaCTBOpE 4
[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.

12 HcTuHHBIE U KOIJIOUTHBIE PACTBOPBHI. 09.10.202
MaccoBas 101151 BEILIECTBA B PaCTBOPE 4
Krnaccudukanus u HoMeHKIIaTypa

13 HEOPraHMYECKUX COCAMHEHUI. 16.10.202
['eneTnyeckas cBsI3b HEOPraHUUYECKUX 4
BEIIIECTB, Pa3INYHbIX KJIACCOB

14 Krnaccudukanus u HoMeHKIIaTypa
HEOPTaHWYECKUX COCITMHEHUM. 16.10.202




I'eneTnueckas cBs3b HCOPIraHUYCCKUX

BEIIECTB, Pa3IMUHBIX KJIACCOB 4
Knaccudukanus XuMHYECKUX pPEaKIui B
HEOPraHUYECKOM M OPraHUYECKON XUMUU.

15 3aK0H COXpaHEHUsI MACChI BEIIECTB; 3aKOH 23.10.202
COXPAaHEHHUS U PEBPAIICHUS SHEPTUU TPU 4
XUMHYECKHUX PEaKIIHIX
Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKOW U OPraHUYECKON XMUMHH.

16 3aK0H COXpaHEHUsI MACChI BEIIECTB; 3aKOH 23.10.202
COXPaHEHHUS U NPEBpaIIeHHs] SHEPTUU TPU 4
XUMHYECKHUX PEaKIIHIX

17 Ckopoctb peakiuu. O6paTuMble peakiuu. 06.11.202
XHUMHUYECKOE paBHOBECHE 4

18 Ckopoctb peakiun. OOpaTuMble peakiuu. 06.11.202
XUMHYECKOE PABHOBECHE 4 '

19 CxkopocTts peakiuu. OOpaTuMbie pEaKIIUH. 13.11.202
XUMHUYECKOE PABHOBECHUE 4
[TpaxTrueckas pabota Ne 1. «Bnusnue

20 pa3nMYHbIX (HaKTOPOB HA CKOPOCTH 13.11.202
XUMHYECKON PEaAKIUN» 4
DnexTponuTHyeckas qucconuanus. [lonstue

21 0 BojiopoHOM nokazarene (pH) pactBopa. 20.11.202
Peakuuu noHHOro 0OMeHa. ['uaponus 4 o

OpPTraHUYCCKUX U HCOPTAaHNYCCKUX BCIICCTB




DnexkTponuTHyeckas qucconuanus. [lonstue
0 BozopoHOM mokasarene (pH) pactropa.

22 20.11.202
Peakuuu nonnoro oomena. ['maponus 4
OpPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHEIC

23 peakiuu. [lonsTre 00 35ekTponu3e 27.11.202
pacIuiaBoB U pacTBOPOB COJIEH 4
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

24 peakiuu. [lonsTre 00 >rekTponn3e 27.11.202
pacIjiaBoB U PaCTBOPOB COJICH 4
OKHCIUTEIIBFHO-BOCCTAHOBUTEILHBIC

25 peakiuu. [lonstre 00 >mekTponus3e 04.12.202
pacIuIaBoOB U PaCTBOPOB COJIEH 4
Mertamnsl, ux nonoxenue B [lepuoanueckoit
CcHUCTEeME XMMUYeCKux 3yemMeHToB 1. 1.

26 MemieneeBa 1 0COOCHHOCTH CTPOCHUS 04.12.202
atomoB. OO01ue pu3ndeckrue CBOMCTBA 4
METaJIJIOB
Meraiubl, ux noJsioxenue B [lepuoauueckoit
CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. U.

27 MenieneeBa 1 0COOEHHOCTH CTPOEHUS 11.12.202
aToMoB. OO1ue PU3NIeCcKue CBOKWCTBA 4
MECTaJIJIOB
Mertasibl, ux nonoxxenue B [lepuogunaeckoit
CHCTEME XUMHYECKHUX d1eMeHTOB J]. H.

28 MenpeneeBa 1 0COOEHHOCTU CTPOEHUS 11.12.202
aToMoB. OO1ue pU3nIecKue CBOWCTBa 4

MCTAJLJIOB




A,Z[MI/IHI/ICTpaTI/IBHaH KOHTPOJIbHAasA pa60Ta 3a

29 18.12.202
I monyronue 4

30 CmuiaBbl METaJUIOB. DIIEKTPOXUMUICCKUN 18.12.202
PSIII HATIPSKEHHI METAIIIOB 4 T
XUMHYeCKHe CBOMCTBA BaKHEHIIINX

31 METaJUIOB (HATPH, KT, KaIbI[Ui, MarHUM, 25.12.202
ATIOMUHUN) U UX COCTMHEHUN 4
XUMHYeCKHe CBOMCTBA BaKHEHIITNX

32 METaJUIOB (HATPH, KT, KalbIUil, MarHUH, 25.12.202
ATIOMUHUN) U UX COCTMHEHUN 4
XHUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX

33 ’ 15.01.202
COEIUHEHN 5
XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX

34 . ’ 15.01.202
COEIMHEHNH 5
XUMHUUYECKUE CBOMCTBA IIMHKA, JKeJIe3a U UX

35 ’ 22.01.202
COeIUHEHN s
XUMHYECKHE CBOMCTBA [IUHKA, JKeJie3a U UX

36 . ’ 22.01.202
COeIUHEHN 5
XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX

37 ’ 29.01.202
COeTUHEHH I s

38 [IpakTuyeckas paGora Ne 2. "Pemenune




AKCTICPUMEHTAJIBHBIX 33724 110 TEME
«Metamiae»"

29.01.202
5

HeMeTaJ'IJ'H)I, HUX ITOJIOKCHUC B
[lepuoauyeckoil cucTeMe XUMUYECKUX

39 05.02.202
anemenToB 1. Y. MenaeneeBa u 5
0COOEHHOCTH CTPOEHHUS aTOMOB
Hewmeramibl, uX MOJI0KEHUE B
Tlepuonuueckoil cucTeEME XUMUUECKUX

40 P 05.02.202
anemenToB JI. Y. Menaeneesa u 5
0COOEHHOCTH CTPOEHHUS aTOMOB
duznueckue cBOIICTBA HEMETAJIOB.

41 AnioTponusi HEeMETauIoB (Ha puMepe 12.02.202
KHCJIOpOJ1a, cephl, hocdopa u yrieposaa) 5
dusznueckue cBOICTBA HEMETAIIOB.

42 AnioTponus HEMETaJuIoB (Ha IIpUMepe 12.02.202
KUCIIOpOo/1a, cepbl, pocdopa u yriepoaa) 5
XHUMHUYECKHE CBOMCTBA TaJIOTEHOB, CEPEI U

43 ! » P 19.02.202
UX CO€IUHEHUN 5
XHUMHUYECKHE CBOMCTBA TaJIOT€HOB, CEPHI U

44 § » 6P 19.02.202
AX COEeqUHEHUI 5
XUMHYECKHE CBOMCTBA a30Ta, ¢hocdopa u ux

45 1 » ocop 26.02.202
COEIMHEHU N 5
XHUMHYECKHE CBOMCTBA a3ota, dhocdopa 1 ux

46 » pocop 26.02.202

COEIUHEHUN

5




XHUMHYECKHE CBOMCTBA yriepoaa, KpEMHUs U

47 . 05.03.202
UX COEIUHEHU 5
XHUMHUYECKHE CBOMCTBA YIiIepoaa, KDEMHUSA U

48 § yrIepoaa, kp 05.03.202
UX COeIUHEHU 5
ITpuMeHeHne BaXXHENIIINX HEMETAIIOB U UX

49 P ! 12.03.202
COEIMHEHU N 5
IIpnMeHenne BaXXHENIIINX HEMETAJUIOB U UX

50 P ! 12.03.202
COEIMHEHN T 5
O00011IeHNE U cUCTEMATHU3aIMs 3HAaHUH 110
Tteme «Hemetamiey. Beruncinenus no

51 . 19.03.202
YPaBHEHUSIM XUMUYECKUX PEAKIIUN U 5
TEPMOXUMHYECKHUE PACUETHI
O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 110
Tteme «Hemeramiaey. Beruncinenus no

52 y 19.03.202
YPaBHEHUSIM XUMUYECKUX PEAKIIUN U 5
TEPMOXHUMHUECKHE PACUETHI
O00011IeHNE U CUCTEMATHU3AIMs 3HAHUH 110
teMme «Hemeramneny. Berunucinenus mo

53 N 02.04.202
YPaBHEHUSIM XUMUYECKUX PEAKIIUN U 5
TEPMOXHUMHUYECKHE PACUETHI
[Ipaktrueckas padota Ne 3. «Pemenue

54 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEMeE 02.04.202
"HemeTamibel"» 5

55 Heoprannueckue u opraHn4eckue KACIOTBHI.




09.04.202
5

56 Heopranuueckue u opraHu4ecKue KUCIOTHI. 09.04.202
5
Heopranunueckue u opranndeckue

57 P P 16.04.202

OCHOBaHUS
5
Heopranuueckue u oprannyeckue

58 P P 16.04.202

OCHOBaHUS

5
AMoTepHbIe HeOpraHUYeCKHe U
opraHmdeckue coequHeHus. ['eHeTnyeckas

59 P 23.04.202
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX 5
BEIIIECTB
AMpoTepHble HeOpraHU4eCKHe 1
oprannyeckue coequHeHus. ['enernyeckas

60 P 23.04.202
CBSI3b HEOPTaHUYECKUX U OPTaHUICCKUX 5
BEIIECTB
Ponp xuMun B 00ecriedeHIU SKOJIOTHYECKOM,

61 SHEPTreTUYECKON U MUIIEBON OE30IaCHOCTH, 30.04.202
Pa3BUTHU MEIUITHHBI 5
Ponp xumMun B o0eciedeHIN SKOJIOTHIESCKOM,

62 SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 30.04.202
Pa3BUTHUU MEIUITHMHBI 5
[IpencraBnenus 00 0OMKX HAYYHBIX

63 IPUHLIMIIAX POMBIIIEHHOTO MTOJIy4E€HHUS 07.05.202
BAKHENIIMX BEILIECTB 5




[IpencraBnenus 00 0OMUX HAYUHBIX

64 MPUHIMIAX TPOMBIIIJIEHHOTO TOJYyYEHUSs 1 07.05.202
BaXHEHMIIINX BEIIECTB 5

65 KonTtposnbhas pav160Ta B paMKax | 14.05.200
NPOMEKYTOUHON aTTeCTalluu 5

66 UYenoBek B MUPE BELIECTB U MaTEPUATIOB 1 14.05.202
5

67 XUMUA U 300POBbE YEIOBEKA 1 21.05.202
5

68 XUMHUs U 310pOBbE UEIOBEKA 1 21.05.202
5

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET






