


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
CoJlep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEero 0011ero o0pa3oBaHus CpeCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM Ccreuu(pUKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepUaTbHON KU3HU OOIECTBA, a TAKXKe C YUETOM OOMIMX IeJeH M MPUHIIUTIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XHMMHsI Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMyMa, MPOJOHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHuHU BetiecTB. CBeleHUs 00 M3y4aeMbIX B Kypce BelecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  I[OJy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUs» OOyYarolmMUMCsl TMPEIOCTABIISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEePUOAMYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOJ0JIOTHYECKUX TO3UIINM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
pPacKpBIBAIOT €€ POJIb B MO3HABATEIBHOM U MPAKTHYECKOM IEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOiieMax, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTD €€ JJIs TONOJHEHUS 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OpPUEHTHPOBAHO Ha (popMHpOBaHHE y 00YyHAIOIIKUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pELICHUS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHM U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OoOy4Jarommxcs NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popManuy, HEOOXOAUMBIX [JIi MPUOOPETEHUS OMNbITa MPAKTUUYECKOW U
VICCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAaXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU ONpeaeIeHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH Y€JIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KaKk  Ba)KHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa LeJIel U 3a/1ad U3yYeHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKAa 00I1€00pa30BaTEIbHON OpraHu3aliyi, BIIAJICIOIET0 HE HabopoM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUSI
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 3aJ]a4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3MIMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB HAa OPTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HECHHBIMH MTOTPEOHOCTSMH, UCIIOIh30BaTh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIF0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOIOIIOIE30BAHMUS, TTOTIOTHEHHUS SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHM IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Heemro), B 11 kinacce — 33 gaca (1 gac B Heenio).



COJEPKXAHUE OBYUYEHUA

10 KJIACC

HEOPI'AHUYECKAA XUMUA

MeTaJibl 1 X COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxenus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . WM.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHe MeTauioB. Meraminueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HanpsbKeHUH MeTayuioB. OU3NYecKUe U XMMUYECKHE CBOMCTBA MeTaiuioB. O0mue
CrocoObl TONy4eHUs: MeTayioB. IloHATHE O KOpPpPO3UMM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilesoynbie MeTauibl: nosokeHue B [lepuonnueckon cucTeMe XUMHUYECKUX
anemenToB JI. M. MenzeneeBa, cCTpoeHHE UX aTOMOB, HaXOXKICHHUE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpusi W Kainusa. I[IpuMeHeHue WIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuii W KaJblUW: TIOJOKEHHE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HAXOXJEHNE B Tpupoje. PU3NUecKue U XUMUYECKHE CBOWCTBA MarHusl 1
KaJibIusl. BaxkHeiime coefuHeHnst Kanbius (OKCU, TUIPOKCU/I, CoJin). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHS.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKUX SJIEMEHTOB
J. 1. Menneneesa, cTpoeHHME aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFIOMHUHUSL.

Keneso: nonoxenue B [lepuoguueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuabl U con xenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA H MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yUYE€HHE  PpE3YyJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIUS W HATpUsl C BOJOM (BO3MOKHO MCIOJB30BAHME BHUAEOMATEPUATIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJIb30BAaHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  NPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHHUS, KaJIBITH, ATFOMUHUS, [IMHKA, sxene3a (1)



u xenesza (lll), menu (Il), HaGmoneHne u omucaHue MPOIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblusgd (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEI0BaHKHE aM()OTEPHBIX CBOMCTB THIPOKCHUIA aTIOMUHUS U
TUAPOKCH]IA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71a4 1o TeMe «Bakueitmme
METaJUTBl U IX COCTMHCHUS.

XuMHUA 4 OKPYKAKIIas cpeaa

BemectBa m matepuansl B MOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMUYECKUX 0)KOTaX M OTPABICHUSX.

XUMHYECKOE 3arps3HCHHE OKPYKAIoMeH cpenbl (MpeaenpHas JOIMyCTHMast
KOHIIeHTparus BemecTs, nainee — [1JIK). Poias xuMun B perieHnn 3KoJI0ruuecKux
npo0aem.

Xumuueckuii IKCnepumeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanuzanusi MEXIpeAMETHBIX CBSI3€M MPU HM3YYEHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMs, TIEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBJICHUE, MapHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIBI.

®dwuszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUIECKUIN 3aps, MIPOBOTHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITUNIECKas
peméTka, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHMs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
MCKOIIaeMbI€, TOTIJTUBO, BOJIHBIE PECYPCHI.

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH



IIpeaMer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MAaTepUAIOB. Teopus CTpOCHUS OPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOoBHbIE TI0JI0keHU . CTPYKTYpHBbIE (hOPMYIIbI
OpPraHWYECKUX BelEecTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienne o kiaccU(puUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMarudeckas) W TPHUBHAJIbHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MAaTEpHATIaMU Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAONIOJCHHE U ONMCAHME
JEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IIpU
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMH psa. MeraH W 3TaH —
OpocTeillIne NPEACTABUTENN AaJKaHOB: (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIECH U IPONWIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALMU, OKHUCIEHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIIne
XUMUYECKHE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psia. ALleTUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), OJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (puU3NYeCKue U XUMHYECKHE CBOICTBa
(peakiuu raJoreHMpOBaHHsS U HUTPOBAHUS), NTOJIyUEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.
['eneTnyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, NMPUHAMICKAIMMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHeiii ra3 U IOINYyTHBIE
HedTanble Ta3bl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KATATMTUYECKU), mupoiu3. IIpomyKkrel



nepepadoTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KameHHbIit
yToJb ¥ POAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMu IJIACTMACC, KAy4YKOB U pe3uHbl, KoyuieKkuuu « Hetey»
U «YTOJbY», MOJCIUPOBAHUE MOJIEKYJ YTIIEBOAOPOJIOB M TallOr€HOIPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOJYyUYEeHUE STUJICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérurle 3amaun.

Bbluncinenyuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Macchl, OO0BEMA,
KOJINYECTBA MCXOJHOIO0 BEHIECTBA WJIM MPOAYKTA PEAKIHH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

Kucsopoacoaep:kamue opranHndecKue coelMHeHUs

[IpenenbHplE OJHOATOMHBIE CHOUPTBL. MeETaHOJI W 3TAaHOJI: CTPOECHUE,
dbu3nyeckue M XUMHUYECKHME CBOMCTBa (peakiud C AaKTUBHBIMU METaUIaMH,
rajoreHoBOJIOPOJIaMH, TOPEHUE), NpUMEHEHHE. BoOIOpoJHbIE CBS3U MEXIY
MOJIEKYJIAMU CIIUPTOB. JIelCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroatoMHble  COHPTHl. JTWICHIJUKOIb W TIHIEPHH: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi peakilusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBUE Ha
OpraHu3Mm 4esoBeka. [[puMeHenne rmuepruaa U TUIICHTIIUKOIISL.

deHoM: CTpOCHHE MOJEKYJbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anbaerugipl U kemowuwvl. DopMmanplIerui, aleTalbIeTuJl: CTPOCHHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCIICHHS U BOCCTAHOBJICHMS,
Kaue€CTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpeIeNIbHBIC KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI: CTPOCHUE, (U3NYECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIUE IS
KJIacca KUCJIOT, peakiius dTepu(puKaIum), noydeHue u npumeHenue. CtreapuHoBas
U OJIEMHOBAsl KUCJOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Cnoxnple 2(QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [wuponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
pOJIb KUPOB.

VYraeBoael: coctaB, Kjaccuukamus — yriieBoAoB  (MOHO-, JU- U
nonucaxapupl). ['oko3a — MpocTeHImMii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA (B3aMMOICUCTBHUE C TUIPOKCUIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
OpO’KEeHUE TITIOKO03bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
dotocuHTe3. pyKkTO3a KaK U30MEP TIIFOKO3HI.




Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MIPOBEICHNE, HAOJIOJCHUE W ONMHCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB. TOPCHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIIEPUHA C
rugapokcugom meau(ll)), anbaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHe Kkpaxmana C HOJIOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coenHeHusi. dusnyeckue u
XUMHUYECKHE CBOMCTBa aMHMHOKHCIOT (Ha MpuUMepe IIMIMHA). buojormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak npuUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPETHSSI MOJICKYJIIpHast
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3AIIUS U TTOJTUKOHICHCAITHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMIUXCS CHCTEMHBIMHU IS OTIACITBHBIX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IHKIIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMyHOCTb, HAOIIOIEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHUPOBAHUE.

®usuka: Marepus, JHEPIHUs, Macca, aroM, JJIEKTPOH, MOJIEKYJIa,
DHEPTreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYNHBI U €UHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHOJorus: IHUILIEBbIE MPOAYKTHI, OCHOBBI PAaUMOHAIBHOIO IHUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnonnueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIMYECKOr0 3akoHa M llepmoandeckoil cucTeMbl
xuMmudeckux aneMmeHToB . M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJJEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

IToHsatue o aucnepcHbIx cucreMax. VICTUHHBIE U KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 101 BEecTBa B pacTBOpE.



Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOpPraHUYECKUX BelIeCTB. [‘eHeTudeckas CBA3b HEOPraHUYECKUX BELICCTB,
IIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumudeckas — peaknusa.  Kimaccumpukanmmss XMUMHYECKHMX — peakmuii B
HEOPraHUYECKOM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUs U IPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUAX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
xuMHA4deckoro paBHoBecus. [Ipunnun Jle [Hlatense.

DnexTponutrdeckas auccormanus. CyibHBIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCIUTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuoanueckas cucreMa XUMHUYECKHX 3ieMeHToB [I. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPELEICHUE CPEIbl pACTBOPOB BELIECTB
C TTIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
paKTUYECKON paboThl « BinsiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUmn».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XHMHUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCITOJIB30BAHUEM MTOHATHS «MaccoBas J0JIs
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAIIOB U KX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cBoiicTBa MeTaiioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HANIPSYKEHUN METAJIJIOB.

XUMUYECKHE CBOMCTBA BaXXHEWIIMX METAJUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUH.



OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalioB B ObITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX MPEBPALLICHUII:
U3y4eHHEe KOJUeKuuu «MeTamisl W CIUIaBbDy, OOpa3l0OB HEMETAJUIOB, PEIICHHE
HKCMEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE U OINHCAaHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[Mi Ha KaTUOHBI METAJLIOB).

Pacuérnsle 3anaun.

PacuéTtel mMaccel BemiecTBa WM OOBbEMA ra3oB IO W3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEaKIMU BELIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOJYKTOB PEAKIIMH, €CIIU OJJHO
U3 BELIECTB UMEET IIPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUS BAKHEUIIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKUHMOHHbIE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: IpPaBHJIAa HMCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOTI0 UCIIOJIb30BAHUS ITPENapaToB ObITOBON XUMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKOW XUMHUM B 11 Kiacce OCyIIEeCTBISAETCA YEPE3 UCIMOJIb30BAHUE KAK
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIacCHU(pUKALMs, TEePUOAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paJIHOAKTUBHOCTb, MOJIEKYJIA, DHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3MYECKHe BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.



['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypcehl.

TexHonorus: XuUMHYecKasi MPOMBINIIIEHHOCTh, METAJLTyprusi, MPOU3BOJCTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XNMHNHN HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBiuMBaeT TpPeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
OoOy4YaroIMMuUCs TPOrpaMM CpeaHero oolmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIEro
00pa30BaHMUsl SIBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACSITEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

OCO3HaHHE OOYYaIOIMMUCS POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOTIPEIETICHHIO;

HaJM4YHe MOTHBAIMH K O0yUCHHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOY4YarolUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, MPUCYIIIUMU I[ETOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTH 1IETTH ¥ CTPOUTH )KH3HEHHBIC TUTAHEI.

JIMYHOCTHBIE pPEe3yNbTaThl OCBOCHHUS NpeaMeTa «XUMUs JOCTUTAIOTCS B
€IUHCTBE YYEOHOW M BOCIHTATEIBbHON JEATEITHHOCTH B COOTBETCTBUHU C
T'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMHU U HUJeaaMHi POCCUHCKOTO TPakIaHCKOTO OOIIECTBA, TPUHITHIMHU B
oOmiecTBe HOPMaMH U TIPaBUIIAMU MOBEACHHUSI, CIIOCOOCTBYIOIIUMHU MPOIIeccamM
CaMOIIO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
o0yJarommxcs.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(hOPMHUPOBAHHOCTH OIBITA TO3HABATENFHOW M TMPAKTUYECKOW AESITeThHOCTU
oOydaromuxcst 0 peann3aliy IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUS .

OCO3HaHUS  OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, yBaXKCHHS K 3aKOHY U TIPABOMOPSIKY;



NPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M MNPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apryYMEHTBI JPYTUX MIPU aHATIU3€ PA3IUYHBIX BUJIOB YUYECOHOU NESITEIHLHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAydYHOMY HAacCJIEAUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUUECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIOCTUXKEHUSI HAYKU €CTh pe3yJbTar
JUIMTEIBHBIX HAOJIOJICHUH, KPOMOTIUBBIX HSKCIEPUMEHTAIbHBIX ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECca U TMO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIECAYIOIIEM
aHanu3ze uWHGOpPMAIMM O  TEPEJOBBIX  JOCTHXKEHHUSAX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH ~ OIICHMBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJACHUE U MOCTYNKU CBOMX TOBAPHUILEH C
MO3UILIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITHX
MOCTYTKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370pOoBOro M 0Oe30macHoro ofpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHM3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui 0e30mMacHOro0 OOpalleHus C BEIIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBWJ HWHIUBUAYAJIBHOTO W KOJUICKTHBHOIO
0€30macHOro MOBEACHUS B CUTYaIIHUSIX, YTPOKAIOITUX 3/JOPOBBIO U KU3HHU JIFO/ICH;

OCO3HaHUS MOCEACTBUN M HETIPUATUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  y4e€OHO-HCCJIEI0BATEILCKON
JeSTeTLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHX BHJIAX
NEeATEIIbHOCTH;



YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PpEIICHUM MPAKTUYECKUX 3aJad
COIMAJIbHON HAMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY H3yUeHHUIO TTPo(deccHii pa3nuaHoro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 1O XUMUH;

YBaXXEHHUS K TPYLY, JIIOISAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBLHON TPacKTOPHUU
oOpasoBanusi, Oymymieil mpodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJJAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUU, UHTEPECOB
U IOTpeOHOCTe 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00Pa3HOTO OTHOIICHUS K MPHUPOJE, KaK MCTOUHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MMOHMMAaHUS TJI00AIBHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS
3KOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIILHOW CPEb;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTIKEHUNA XUMUU IS
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO PUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATUS JEUCTBHM, MPUHOCIIIUX BpEI OKPYKAOMIECH
MIPUPOTHON Cpesie, YMEHHUS MTPOTHO3UPOBATh HEOJIATOMPUSTHBIE SKOJIOTHYECKUE
MOCJEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBPALIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJIbTYpPbI, ONbITAa JEATEIBHOCTH SKOJOTHYECKOW HAIMPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMU B NTO3HABATEILHOM, KOMMYHUKATUBHON M COLIMATBLHOM
MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTHUBHO MPOTUBOCTOATH UJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeNU(PUKH XUMUU KaK HAyKd, OCO3HaHUA €€ poiu B
(dbopMHpPOBaHMN PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3AaHUH IIEITOCTHOTO
IPEICTAaBICHUS 00 OKPYXAIOIEeM MUPE KaK O €TMHCTBE MPUPOJIbI M YETIOBEKA, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEM W pelIeHuHd MNpoOieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHU JJII COBPEMEHHOU
UUBWIM3ALMMU: B €€ T'yMaHUCTHYECKOM HANpPaBJICHHOCTH M Ba)XHOW pOJM B
CO3JIaHUM HOBOM ©0a3bl MaTepUAIbHOW KYJBTYPhI, PEIICHUU TI00aTbHBIX
poOJieM YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETHUUECKOM,
MUIIEBOM M OJKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
o0ecreueHny yCIOBHI YCTEIIHOTO TPYyAa M SKOJIOTHIECKA KOMGPOPTHOMN KU3HH
Ka)kJIOro 4jeHa oO0IIeCTBa;



€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHHUS CYLUIHOCTH METOJOB
MO3HAaHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOIb30BaTh
MOJIy4aeMble 3HaHUS JJI aHAJIU3a U OOBSICHEHUS SIBJICHUI OKPY’KaOIIEro Mupa
U MOPOUCXOIAIIUMX B HEM M3MEHEHUW, YMEHHsS [JeJaTh OOOCHOBAHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAay4HbIX (PAKTOB M HMEIOIIUXCA JAHHBIX C LEJIbIO
HOJIyYEHMSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCHOJb30BaTh XUMUYECKWE 3HAHUS I
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpEeCca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K HENPEPHIBHOMY O0Opa30BaHUIO U
caM000pa30BaHUIO, K aKTHUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUW MO XHUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSIM TPY/la B pa3IMYHbIX chepax mpodhecCHOHaTbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS yU€OHOTr0 NMpeaMeTa « XUMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIE IS (OpPMHpPOBAHUS  MHUPOBO33PEHUS  OOYYArOITUXCS
MEXKIUCIUTUIMHAPHBIC (MEXIIpPEIMETHBIC) oOlIeHayYHbIE TTOHSTHS,
OTpaXKAIOUIUE IEIOCTHOCTh HAyYHOW KapTHUHBI MHUpAa U CHEIU(UKY METOIOB
MO3HAHUsS, WCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusl, SBJICHUE, MPOIEeCC, CUCTEMa, HAyYHBIA (paKT, MPHUHIIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHWE, HaAOII0JICHUE, H3MEPECHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbBIC JIeHCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHUKATUBHBIC, PETYJSTUBHbIE), oOecneuuBaromue (HOopMUpPOBAHUE
(YyHKIIMOHATBLHON TPAMOTHOCTH U COITMAIBHOM KOMIIETEHIIMH O0YJarOIIUXCs;

CITOCOOHOCTh oOydJarommxcs HCIIOIB30BaTh OCBOCHHBIE
MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHbIE YUeOHbIe
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OTPAKAIOT OBJIAJICHUE YHHBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
JeHCTBUAMMU:

1) 6a30Bble JIOrHYecKHUe TeHCTBHUSA:

CaMOCTOSTENbHO  (opMyNIUpOBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;



ONpPENENATh LENIH AEATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOOCTUKEHUS, COOTHOCHUTHb PE3YNbTaThl JEATEIBHOCTH C ITOCTABICHHBIMU
LEJAMU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJIEIATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAHABIMBATH UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAaHWS W KPUTEPUU ISl KIAacCU(UKAIIMU BEIISCTB M
XUMHUYECKUX PEaKIUM;

YCTaHABIIMBaTh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSITH B IPOLIECCE TO3HAHUS, UCIIOTIb3YEMbIE B XUMHUHU CUMBOJINYECKUE
(3HaKOBBIE) MOJEIHM, NPEeoOpa3oBbIBATH MOJICIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ) 3JIEMEHTa, XUMHUuYeckas (opMyna, ypaBHEHUE
XUMUYECKON peakuuu — TpH PEIICHUH Y4eOHBIX IO3HABATEIBHBIX U
NPaKTUYECKUX 3aJ]1ay, PUMEHSATh HAa3BAHHBIE MOJEIbHBIE MPEICTABICHUS IJIS
BBISIBIICHUSI XAPAKTEPHBIX MPU3HAKOB HM3YyYA€MbIX BEIIECTB U XUMHUYECKHUX
peaKUnil.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE HeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKiuii;

dbopMmynupoBaTh €M W 33Ja4yd  KCCIIEOBAHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITEIBLHO CPOPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUS TUIIOTE3bI IO MPOBEPKE
PaBUJIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W TMPOBEICHUS
YUYEHHUYECKHUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHUS HAOIIOIaTh 32 XOJI0M
MpOIECcCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibrar, GopMyJIUpOBAThH
0000I1IeHHsT Y  BBIBOABI OTHOCUTEIBHO  JIOCTOBEPHOCTH  pE3YyJbTaTOB
MCCJICIOBAHMSI, COCTABIISATh 000CHOBAHHBIN OTYET O MPOJIeTIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIbCKOM U TMPOEKTHOM
NEeATEeIbHOCTH, TMPOSIBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a]ay, NMPUMEHEHHUIO Pa3InYHbIX
METOI0B TTO3HAHMSI.

3) pa6ora c ungopmanmeii:



OpUEHTHPOBATbCS B pPa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4dHO-
HOIYJIApHAsl JIMTEpaTypa XHMUYECKOTO COJEP)KAHUS, CIPABOYHBIE IOCOOUS,
pecypcsl UHTepHEeTa), aHATM3UPOBaTh HH(POPMAIUIO PA3IMYHBIX BUJOB U (popm
MPEACTABICHUS,  KPUTHYECKH  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENIPOTUBOPEYUBOCTb;

(opMyIHUpPOBATH 3aPOCHl U NPUMEHATH Pa3IMYHbIE METOABI IPU ITOUCKE U
orOope wuHpOpMaIMK, HEOOXOAMMOW JJii BBINOJHEHUS Y4YEOHBIX 33134
OIPEICIIEHHOTO TUIIA;

MpHOOpETaTh OMBIT UCIIOJNB30BaHMS WH(GOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY IpEACTaBICHUS
nH(popmanuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

HCIIOJIb30BaTh HAayYHBIM $3BIK B KaueCcTBE CpEACTBAa MpU padboTe ¢
XUMHUYECKON HH(pOpManuen: MNPUMEHITh MEXIpPEAMETHbIE ((pU3NYEeCKue u
MaTeMaTU4YEeCKUe) 3HAKU U CUMBOJIBI, (HOpMYIIbl, a0OpeBUaTypbl, HOMEHKIIATYpY;

UCIOJb30BaTh M IPeoO0pa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJISITHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK1a€MOi TEMBI B X0/1€ IMajiora u/uim
IUCKYCCUH, BBICKa3bplBaThb UAEH, (OPMYJIUPOBATh CBOM  IPENJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHON J1€ATEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO WJM COBMECTHO CO CBEPCTHHKAaMHU MpPHU
BBIMIOJTHEHUH XUMHUYECKOIO SKCIIEPUMEHTa, MPaKTUYeCKOW paboOThl IO
UCCJIEJOBAaHUIO CBOWMCTB M3Y4YaeMbIX BEILECTB, peajn3aluy Y4eOHOro MpoeKTa u
(opMyIHpOBaTH BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IMyTEM
COTJIACOBAHUSI TTO3UIINHI B X0/1€ 00CYXICHUS 1 0OMEHAa MHCHUSIMU.

OBiaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSTENIPHO IUIAHUPOBATh M OCYIIECTBIISATH CBOKO ITO3HABATENIbHYIO
NEeATEIBHOCTh, ONpEAeNsis €€ LEeNH W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpejlaraeMblii airopuT™ JEHUCTBUMA MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATEeNIbCKUX 3a7ad, BbIOMpaTh Haubosee
¢ deKkTuBHBIN cIOcO0 UX pelIeHUs C y4€TOM MOJY4YeHHs HOBBIX 3HAHUH O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYHIECTBJISITh  CAMOKOHTPOJIb  CBOEH  JEATENBbHOCTHM Ha  OCHOBE
caMoaHaJIi3a U CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI



10 KJTACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUSH
OTpaXaror:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM O XHUMHYECKOM COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, POJIM XHMHUU B T[O3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOMMMOW ISl PEIICHUS MPAKTHYCCKUX
3a/lad U DKOJIOTMUECKHM OOOCHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO U
IPUPOAHOU CpeJIe;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpash BKIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJJIEMEHT, aTOM, »JJIEKTPOHHAs
o0osoyka aroma, MOJIEKYyJla, BaJCHTHOCTb, JJIEKTPOOTPUILIATEIHLHOCTD,
XUMUYECKas CBSI3b, CTPYKTYpHas hopmyra (pa3BépHyTas U COKpaliéHHas), MoJib,
MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, YTIEPOJHBIN CKeJeT, (PYHKIHOHATbHAS
rpylma, paaukai, W30MEpHs, W30MEpPbI, TOMOJIOTHYECKHUIN psiJl, TOMOJIOTH,
YTJIEBOJOPOAbL, KUCIOPO/ U a30TCOAEPKALNE COCTUHEHNUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHust opraHudeckux BemecTB A. M. ByTiiepoBa, 3akoH coxpaHeHUs
MacChl  BEILECTB); 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN  SI3BIK  XUMUH;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUMN, (haKTOJIOTMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MMaCHOM HUCTIOJIh30BAHUM BAKHEHIIIUX OPTaHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC NMPU3HAKU MOHSITUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIIME MOHSATHUS IPU
ONMCAHUU COCTaBa, CTPOCHHUS U TPEBPALICHUN OPTAHUYECKUX COEANHEHNU;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOM)
dbopMysl OpraHMYECKMX BEIIECTB U YPaBHEHUN XUMHUUYECKUX PEaKIIHi,
M3TOTaBJIMBATH MOJICJIA MOJIEKYJI OPTaHUUECKUX BEIIECTB JIJIsl MILTIOCTPAIIUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTD U3yUEHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTAaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeIuHEeHUN (YriaeBOAOPOJbI, KUCIOPOA U a30TCOAEpPKaIIUe
COCIMHEHNUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHUS), JaBaThb WM Ha3BaHUS IO
cuctematudeckoit HomeHkiarype (IUPAC), a Takxke mpuBOAUTH TPUBHAIILHbBIE
Ha3BaHUS OT/ACJIBHBIX OPTaHUYECKUX BEIIECTB (ITUJIEH, MPOMWIECH, AlleTUJIEH,
STUJICHTJIMKOJb, TIIUIEPUH, (eHOJ, GopMabIerul, alleTalbIerul, MypaBbUHAas



KHUCIIOTa, YKCYCHasl KHCIJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
III0K03a, (GPYKTO3a, Kpaxmall, IEJUII0JI03a, TJIUIIHH);

c(hOPMHUPOBAHHOCTh YMEHHS OIPEACIATh BUIbI XUMHUYECKOH CBSI3H B
OpraHUYECKUX COCNMHEHUAX (OJMHAPHBIC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJIOKEHHUS] TEOPUU CTPOCHUS
opranudeckux BemectB A. M. bytmiepoBa mis OOBSCHEHUS 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTABa U CTPOCHHS; 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB;

c(hOPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3HUecKue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHbBIX
KJIACCOB OPraHMYECKUX BEIeCTB (METaH, 9TaH, 3TUJIEH, MPONUJICH, alleTUJICH,
Oyranuen-1,3, metunoyraaueH-1,3, 6€H3051, METaHOJ, TAHOJI, ATUJICHTJIMKOJIb,
TJIMIEPUH, (PEHOJ, alleTAIbACTU I, MypaBbUHAS U YKCYCHAasl KUCIOTBI, TJIFOKO3a,
KpaxMaJl,  LEJUII0JI03a,  aMUHOYKCYCHas  KHCIIOTa),  WIIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXAY HUMH YPaBHEHUSAMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTepru30BaTh VUCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsi (HE(Th, MPUPOAHBIA Tra3, yYrojib), CIOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEPEPaOOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaKkuu MO HU3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJaX Hay4YHOrO MO3HAHUs, UCIOJIb3YEMBIX B XUMUU MPU U3YUEHUN BEIIECTB
U XHMHUYECKMX  siBIIeHUW  (HaOmroleHWe, W3MEpEeHHe, IKCIICPUMEHT,
MOJIETTUPOBAHUE), UCII0JIH30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS JIJIsI TPUHSATHS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  COONIIONATh  TpaBUjia  TMOJIb30BAHUS
XUMUYECKON TOCYZI0M U JTaOOpaTOpHBIM O00OPY/IOBaHHEM, a TaKKe IMpaBHUiia
oOpallleHHsI C BeIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSAMH 11O BBITOJHEHUIO
J1a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMOIHATH XUMUYECKUN
AKCHEPUMEHT (MPEBpAILCHUS] OPraHMYECKUX BEIIECTB IMPU HArpeBaHUH,
MOJIydeHHUE OTUJIECHA M U3YYEHHE €ro CBOWCTB, KAa4YeCTBEHHBIC pPEaKIIUU
OpPraHUYeCKUX BEILECTB, JCHATypalus OCJIKOB MPU HArpeBaHUU, IIBETHBIC
peakuuu OETKOB) B COOTBETCTBUM C MpaBWJIAMHU TEXHUKH O€30MacHOCTU MPHU
oOpaIieHn ¢ BeleCTBaMH M J1a0OpaTOPHBIM OOOpPYJOBaHUEM, MPEICTABIAThH
pe3ynbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUUN



COOTBETCTBYIOIIUX peaknuid U (GOpMYyIUPOBAaTH BHIBOJIBI Ha OCHOBE JTHX
pE3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHATU3UPOBATH XHUMHUYECKYIO
uH(pOpPMaIIMIO, TIOTYYaeMYyI0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOU
uHopmanmu, aTepHEeT U Apyrux);

chOpPMUPOBAHHOCTh ~YMEHUW  COONIOJATh TpaBWia  DKOJOTUYECKHU
1[eIeCO00pa3HOr0 TOBEJACHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 3/I0POBBS U OKPYXKAIOIIeH MPUPOTHON Cpeibl, OCO3HABATH
OTACHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBI ONPEACTEHHBIX OPTraHHUYECKUX
BEIIEeCTB, MOHUMas cMbIcs Tokazatens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBILIEHUSI M MPEAOTBPAIllEHUsT UX BPEAHOIO BO3ACHCTBHUS Ha OpPraHU3M
YeII0BEeKa;

I 0OYJArOIIMXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMHU 3/TOPOBBS: YMEHHE
OPUMEHATh 3HaHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUI;

IUIA CIENbIX W CcAa0OBUAAIIMX OOY4YaloIIUMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiins 1j1st 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OO0Imas M HeopraHudeckas
XUMHUSD OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€
(GYHKIIMOHATBHOM TPaAaMOTHOCTH, HEOOXOAMMOM NJisi PEIICHHS] MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHMUYECKMX 3HAHHMH, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMHUYECKHIA 3JIEMEHT, aToM, u30ToI, S-, pP-, d-
ANIEKTPOHHBIE OpPOUTAM aTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, DJJICKTPOOTPULATEILHOCTh, CTENEHb OKHCJICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAsI, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS ), KPUCTATUTMYECKasI
peleéTKa, TUIbl XUMUYECKUX PEAKIIUM, PaCTBOP, JIEKTPOIUTHI, HEAIEKTPOIUTHI,
BJIEKTPOJINTUYECKASL JHUCCOLMALINSA, OKHCIMUTEIb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKON peakinu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconumanuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHUS MACCHI BELIECTB, 3aKOH COXPAHEHHUS Y IPEBPALLCHUSI SHEPTUU



IpU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMUMUH,
MUPOBO33PEHUYECKHUE 3HAHUS, JEKAIIUE B OCHOBE NMOHUMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECCKUX SIBICHHM, (DaKTOJOTUYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, TMOJyYeHWH W  OE30MacHOM  HWCIOJL30BAHWHM  BAKHEHUIIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHaBIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE ITOHATHS ITPU
ONMCAHUY HEOPTaHNUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOJIB30BaTh XUMHYECCKYIO CUMBOJIMKY JIJIS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIHii,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIeCTB (yrapHbIN ras, yrieKuciblil ra3, aMMHUaKx,
raméHas U3BeCTh, HETaII€Hasi U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUW OIpPEACNATh BaJE€HTHOCTh U CTEIEHb
OKHCJICHUSI XUMUYECKUX DJIIEMEHTOB B COCIUHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBsI3U (KOBaJEHTHasi, MOHHAs, METaJUIMYECKas, BOJOPOJHAsA) B
COCMHEHUAX, THUIl KPUCTAUIMYECKOW PEMETKM KOHKPETHOTO BENIECTBA
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTTMYECKAs), XapaKTep CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTaBY K OMNpPENEIEHHOMY KJIaccCy/TpyIie
coeAMHEHU (ITPOCTHIC BEIIECTBA — METAJIBI M1 HEMETAJIbl, OKCHJIbI, OCHOBAHMS,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHUOJUIECKOTO 3aKOHA
J. WM. MenngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOINIYIO,
O0OBSICHUTEIBLHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJjeMeHTOB 1-4 mepuonoB llepuoguyeckoit cuctembl
XuMHueckux sneMmentoB JI. M. MenngenceBa, UCHOIb3Ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTANM»,  «OHEPreTHUECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKHUX SJIEMEHTOB M KX COCUHECHUI
10 IepuoaaM U rpynnam Ilepruoandeckon cucTeMbl XUMUYECKUX JIEMEHTOB /1.
H. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXIY HEOPTaHMYECKUMHU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUK;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUITUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YKCIY M COCTABY PEarupyroluX BELIECTB, TEINIOBOMY



s dexTy peakiuu, U3MEHEHUIO CTENIEHEN OKUCIECHUS 3JIEMEHTOB, 00paTUMOCTHU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABIATh YPaBHEHUS PEaKIMid pa3IMuHbIX
TUIIOB, TOJHBIE W COKpPAILIEHHBIE YPaBHEHUs pPEAKUUHA HOHHOIO OOMEHa,
YUUTBIBAS YCJIOBHS, PU KOTOPBIX 3TU PEAKIMU UAYT JO KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUH, TOJITBEPHKIAIOIINE
KAUeCTBEHHBI COCTaB PA3JIMYHBIX HEOPraHWYECKHUX BEILECTB, PACIIO3HABATH
ONBITHBIM ~TYTEM  HWOHBI, MPUCYTCTBYIOUIME B  BOJHBIX  PacTBOpPax
HEOPraHWYECKHUX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMA IOCPEICTBOM COCTABIICHHSA JJIEKTPOHHOTO
OanaHca ATUX PEaKIINii;

c()OPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbIX (AKTOPOB; XapakTep CMELIECHUs
XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTHU OT BHEUIHETO BO3AEUCTBUS (IPUHLIUI
Jle llarenbe);

c()OPMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XHMHUYECKHE IPOLECCHI,
JeKallue B OCHOBE MPOMBIIUIEHHOTO MOJTYYEHUsI CEpHOM KUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO POU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHHS C MCIOJIb30BAHHEM
MOHSTUSL «MACcCOBast J10J1s1 BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI Ta30B
MIPU XMMUYECKHUX PEAKIUAX, MACChI BEIIECTBA MJIM 00BEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacce WIK 00bEMY OJJTHOTO U3 YYACTBYIOIIMX B pEaKLUU
BEIIECTB, TEIIOBOro 3P (eKTa peakliui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPAILCHUS U COXPAHEHUSI SHEPTUH;

c(OpMUPOBAHHOCTh ~ YMEHHMH  COONIIOAATh  MpaBWja  IOJIb30BAHUS
XUMHUYECKON MOCynol M JabopaTOpHBIM OOOpYyIOBaHUEM, a TaKKe IpaBHIia
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSAMU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHW IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (pa30KEeHUE MEPOKCUIa BOJIOPOa B IPUCYTCTBUM KaTaIn3aTopa,
ONpENETIEHUE Cpeapl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO
MHANKATOPA, BIMSHHUE Pa3IMYHBIX ()AKTOPOB HA CKOPOCTh XUMUYECKOM peaKIIiH,
peaklMy UOHHOTO 0OMeHa, Ka4YeCTBEHHbIE PEaKlMU Ha Ccynb(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 IO
TeMaM «Metamwe» u «HemeTramib») B COOTBETCTBUU C IMpaBUJIaMU TEXHUKHU
Oe3zomacHOCTH TpW  OOpalieHud C  BemecTBaMU W J1abOpaTOpHBIM
0o0Opy/OBaHUEM, MPEACTABIATH PE3YJbTaThl XUMHUYECKOTO 3KCIEpUMEHTa B



¢opme 3amMcu ypaBHEHHMI COOTBETCTBYIOIIMX pEaKUUd U (GOpPMYIHPOBATH
BBIBOJIbI HA OCHOBE 9THX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XMMHUYECKYIO
uH(POpPMALIMIO, TOTYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
KOMMYHHKaIu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTb ~ YMEHUH  COONIOJATh  MpaBHJa  SKOJOTMYECKH
1[eIeCO00pa3HOro TMOBEJACHHUSI B OBITY U TPYAOBOM NEATEIBHOCTH B HENSIX
COXPAHEHHUSI CBOETO 3/I0POBBS U OKPYXKAIOIIeH MPUPOTHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIIECTB,
nonumas cmbici mokazatens IIJIK, mosicHaTe Ha mpuMepax CcHocoObl
YMEHBIIEHUSI M MPEAOTBPAIllEHUsT UX BPEAHOIO BO3ACHCTBHS Ha OpraHU3M
YeII0BEeKa;

I 0OYJArOIIMXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMHU 3/TOPOBBS: YMEHHE
OPUMEHATh 3HaHHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX IO3HAaHHUS BELIECTB U
XUMHUYECKUX SIBJICHUH;

IUIA CIENbIX W CcAa0OBUAAIIMX OOY4YaloIIUMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiins aJist 3anucu XUMHUYECKUX

dbopmyi.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIA YYEHUKA

» Xumus, 10 xmace/ Kysnenoa H.E., I'apa H.H., JI€skun A.H.; mox
penakiueit nmpodeccopa Kapiopoii A.A., AKIIMOHEpHOE 0OIIECTBO

«3narensctBO «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI I YYUTEJIA



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK



