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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deaeparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt 00pa3oBaTeIbHONW MPOTPAMMBI  CpeAHEro o0061iero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B DeaepalibHOM  rOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
®denepanuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TnOJNOkKeHH «CrTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MpOorpaMmbl MO XUMHUHU, K OMpPEICICHUIO
oOmieit crpaTeruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble noioxkenuss GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIEJIEH,
COJlep KaHMs, Pe3yJbTaTOB OOy4YeHUST W TPeOOBaHMA K YPOBHIO TIOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISAETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIHUX
IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEJIOBEKa, a TaKKe OKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
OoOy4JaromuXxcs Ha YPOBHE CPEAHETo 001ero o0pa3oBaHus CPEICTBAMH YUE€OHOTO
npeaMera «XHUMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4€TOM chenuduKd HayKu XUMHH, €€ 3HAUCHHUS B
NO3HAHUU TMPUPOJbI U B MaTEpPUAIbHOW »U3HHM OOIIECTBA, a TAKKE C YUETOM
oOmMX wenedl M MPUHLWIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpaeT 0CoOyI0 poiib B
COBPEMEHHOW IMBUJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABICHUS 00 OKPY>KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMHUU Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00J1aCTIMU MPUMEHEHUS.



TecHO B3aMMOJEWCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOI 4aCThIO MUPOBOU KYJIBTYpbl, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO
TpyJla ¥ >KM3HU KaXJIoro ujieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
YHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cootBercTBUM ¢ OOmKMMH LEASIMH U TPHUHLUIIAMU CPEIHEro O0OIIero
oOpazoBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMa, IPOJOJIKECHHUS
00pa30BaHUs B pa3IMYHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHsSD»  SIBISIOTCA  0a30Bble  KypChl —
«Oprannveckas xumusi» U «OOwWas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKOM XUMHUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHHWM NMPU U3YUYECHUU
npeaMera o0OecleyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro MHOIoo0pas3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHudeckas Xumus» cpopMupoBaHa B MporpaMMe MO XWMHUU HA OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YCHHIO Yy4eOHOTro Marepuaia u oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpENETIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHHM BELIECTBA
paccMaTpHUBAaIOTCd HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHUS OPraHMYECKHX
COCIMHEHHWH, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
MpEACTaBlICHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOKHBIX OHOJOTHYECKU
aKTUBHBIX COEIMHEHHI. B Kypce opraHuueckoil XMMHUHU MOJY4alOT pa3BUTHE
chopMHUpPOBAaHHEIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3M, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yrioM 3peHUss B ImpeaMmeTe «XuUMHs» 0a30BOro YpOBHS
paccMaTpuUBaeTCs M3YUYEHHBIH Ha YypOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
TEOPETHUYECKHI MaTepuadl u (AKTOJIOTHUYECKHE CBEICHHS O BEIIEeCTBaX W
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuueckas
XUMUS» OOYyYArOIIMMCSl MPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTUYECKUX MO3ULUH,



rIy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XXKHEHMIIMX BEIIECTBaX, X COCTABE, CTPOCHUH,
CBOICTBaX W NPUMEHEHUHU, A TAKKE O XUMHUUYECKUX PEAKLUMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsgercs B Kypcax 10 um 11 knaccos
IIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IOHMMAHHIO B3aHMMOCBS3UM XUMHUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHON W IPAKTHYECKOU
NESATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXKEHUS K IIpolieccy
TBOpPUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNA XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH MH(POpPMAIUIO U
IPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4y. B 1enom copepxkanue yueOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHSL  M3YYEHHMs  OPUEHTHUPOBAHO  Ha
dopMupoBaHrue y 00yYaroIIUXCs MHPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHMS
¢unocodckux uieH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTaHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUA MyTEM OJKCIEPUMEHTa U
pelIeHHs] MPOTUBOPEYMI MEXAy HOBbIMH (DaKTaMU U  TEOPETUUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpolseM cOepeKeHUsI SFHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemieHus 3adad  BOCHUTAHUSA, PAa3BUTHS M COLUAIU3ALMH
oOy4Jaromuxcsd NPHUHATBIE NPOrPaMMOM IO XUMHU MOJAXOJbl K OINPEACIICHUIO
COJCpKaHUS M TOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMupoBaHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAYEHUE IS
pPa3NMYHBIX BHUJAOB JICSATEIIBHOCTU: pEUIEHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTK MHPOPMALIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIE0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KaK HAa YpPOBHE OCHOBHOTO OOIIETo
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPHU ONMPEAETICHUH
COJIEP)KATEJIbHOM XapaKTepUCTUKHU LEJeHd HU3y4YeHHs IMpeaMeTa HarlpaBIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHMYECKON HayKu Kak 00JacTU COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTUUYECKON
NEeSTENLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOM TOYKHM 3pEHHUS] TaKOM MOJXOJ K ONpPENENECHUIO LEeNed N3y4deHHs
IPEIMETA SABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CorynacHO JaHHOM TOYKE 3pEHMsS IVIABHBIMHM ILIEJSIMU U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMHUpPOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUH KaK  BaKHeuen
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBIICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaklUHil, HEOOXOAMMBIX [UIsl MpUOOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SBJICHMI,
UMEIOIMX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HH;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ sTtum, colepkaTesibHasi XapaKTepUCTUKaA LEJIel U 3a1a4 U3y4eHHUs
IIpeIMETa B IPOrpaMMe 110 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM MPUOPUTETAMH B CUCTEME cpeaHero obmero odpa3zoBanusa. CerojaHs B
IpenojJaBaHul XUMHM B  OOJIbIIE  CTENEHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
IOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIAJCIONIEro He
HaObOpoM 3HaHUM, a (YHKIUMOHAJIBHOW I'PaMOTHOCTBIO, TO €CThb CIIOCOOaMH U
YMEHUSIMU aKTUBHOT'O MOJIYYEHHS 3HAHUW U NPUMEHEHHUS UX B pealbHOU KU3HU
JUISl peLIEHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M C 3TUM 0OpU U3yYEHUM NpeaMeTa «XHMHsS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LU U 33Ja4H, KakK:

ajanTtanusl 00yJaromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BHUBAIOIIErOCS MHpA,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsiX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y O0OydYarolUMXCsl  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETECHIIUI), HMEIIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUJOB
NEeATENbHOCTH: PElIeHUs MpoOJeM, MOUCKA, aHaiIu3a U 00pabOTKU MH(OpMaLuH,
HEOOXOJMMBIX JUIsl NMPUOOPETEHUs ONbITa AEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHMM XUMHH, a TaKkKe I OUEHKH C TO3ULUHI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETATh HOBBIC
3HaHUS 110 XUMHH B COOTBETCTBHUH C )KH3HCHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BaAThH
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS TMOMCKA M aHajau3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJIF01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, TNpPH IUIAHHPOBAHWH W TIPOBEACHUHU XHMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTAaHUE Yy OOydJarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIIPABICHHOCTH XHWMHH, €€ Ba)XHOW POJM B PEIICHUH TIOOAIBHBIX MpoOIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BAHUS, TTOTIOTHEHHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIAMMOCTH OEpeKHOTO
OTHOIICHUS K TPHPOAC M CBOEMY 3I0pPOBBIO, a Tak)Ke NPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM 1U1aHe cpemHero oOmero oOpa3oBaHHs TMPEAMET «XUMHUS»
0a30BOT0 YPOBHS BXOJHUT B COCTAaB MPEIMETHOHN 001acTu «EcTecTBeHHO-HAy4YHbBIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpexHero ooiero oopasoBanus, coctaiseT 99 yacos: B 10 a kiacce — 66 yacos (2
yaca B Hejento), B 11 kimacce — 33 yaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHndecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenunenuil A. M. Bytieposa, e€ ocHOBHBIE Mon0KeHusA. CTpyKTypHbIe (POPMYIIbI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHHs BEIIECTB M HX MNPEBPAIICHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYeCKUX BEIIECTB M MaTephHallaMd Ha HUX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOJIIOICHHUE H
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakiuu 3aMelleHus] U TOpPEHMs), HAXOXXIEHUE B TMPUPOJE, MOIYyYEHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUIEH U IPONWIECH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTallUM, OKHUCIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIIEH
— TMPOCTEHIINIA TpPEeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHUE CBOWCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NoLyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANLMMHA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YIIEBOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaIUTUYECKUil), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbI#
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HAKOMJIEHHE C o0pa3lamMu IUIacTMacc, KaydyKOB M PpE3HHBI, KOJUIEKIUH
«Heptp» u  «Yroas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTA PEAKUUU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

IIpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOECHHUE,
bu3znueckue M XMMHYECKHE CBOMCTBA (peaklUMh C AaKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHue), NpUMEeHeHue. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE crHpThI). JleiicTBue Ha
OpraHusM 4esnoBeka. [I[puMenenne rmunepusa u STUICHTJIMKOIIS.

deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpneruapl U Kemowuwvl. DopManpleruj, auneTAIBAETUN: CTPOCHHUE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuduKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KakK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >(QHUpbl Kak TPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb XKUPOB.



YrmeBoael:  cocTaB, KilacCH(UKANMs ~ YriaeBoAoB  (MOHO-, TU- U
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJECUCTBHE C
rugpokcuom Meau (I1), okuciaenne amMmmuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITIOKO3BI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpPOBE/ICHNE, HAONIOJCHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneilicTBue kpaxmajia ¢ HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOAYKTA PEAKIHMH MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBa aMUHOKHCJIOT (Ha mpuMmepe IuiuHa). buonorudyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeanHeHus. llepBuuHnas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3y4YEeHHUs BEHIECTB W HMX IPEBpalICHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypallusi OEIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINM, CPEIHSS MOJICKYJIsIpHast
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KJacCU(pUKalus, NEPUOJUIHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aroM, DJJIEKTPOH, MOJEeKyJa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YTIeBOIbI, >KUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHbBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIO0B. IIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [leproamyeckon cCUCTEMBI
xuMu4eckux snaeMeHToB [l. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XHMHYECKON CBSI3U
(KoBaJIeHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJEHTHON XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbeiil). BogopogHas cBsi3b. BalleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI M1 AaHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BELIECTB OT THUIIA KPUCTAUIMYECKON PEIIETKH.

[lonaTe O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWJHBIE PAcTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAINX K Pa3IMYHBIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OPraHWYECKOW XMMHMHM. 3aKOH COXPaHEHHs MAacChl BEIIECTB,
3aKOH COXPAHEHMS U IIPEBPALIEHUS JHEPTUHU [P XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. DakTOpbl, BIMSIOLIME HAa COCTOSHUE
XUMHU4ecKoro pasHoBecus. [Ipunnun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHAas, EJIOYHA.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANBHBIE METOJbl HM3Yy4YEHHUS BELIECTB M HUX IPEBPALLCHHI:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHToB [I. .
MenzeneeBay, U3ydyeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE U
OIKCAaHUE JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokKeHUe NepOKCHIa
BOZOPO/JIa B IPUCYTCTBUU KaTalIM3aTOPA, ONPEACIICHUE CPEbl PACTBOPOB BELIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHJIUKATOpa, pEaKkIMH HOHHOTO OOMEHa),
IIPOBEICHHUE PAKTUYECKON paboThl «BiausHue pa3InyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKUX pEakUud, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux sneMeHtoB J[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHCJIOpOJa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOICOJIEpKAIIMUX KUCIIOT, BOJOPOAHBIX COCTUHEHUH).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetasuioB. O60mue (usnyeckue cBoiicTBa MeTamioB. CIjiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PSJI HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJIbl M3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUECTBA BELIECTBA) MPOIYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEIUIHMHBL [loOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss o0 OOMIMX HAYYHBIX NPUHIHUIIAX TPOMBIILICHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MAaTEPUAJIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKIHMOHHBIE MATEpPHalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHUSIT U 30pOBBE YEJIOBEKA: MPABUJIA HMCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4YeCKOrW XuMuu B 11 Kiacce OCyIIEeCTBIAECTCS 4e€pe3 UCIOJIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHSTHUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, Kiaccuukaius, MepUOJUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBA, (PM3NYECKHE BETUYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE MOPO/BI, TOJE3HbIE UCKOMAaeMble, TOILIUBO,
PECypCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKLUHMOHHBIX MAaTEepHAJIOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4YarolmuUMHCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM H MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHCTEMHO-JACITEIBHOCTHBIM IIOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o011ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpa)XAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONIPEICIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOCHU
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMU, MPUCYIIMMH ILEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» HAOCTUTAITCA B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJieaJaMU POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMyd W  TpaBWIaMH  TMOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IpolieccaMm
CaMOIIO3HAHMS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH
00y4Jaromuxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
OOy4JaroIIMXCs M0 peaju3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M MNPUHUMATh MOTHUBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHAIU3€ PA3IMYHBIX BUJIOB YUYEOHOU JAESATEILHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

[EHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIAUIO
OTEUYECTBEHHON XUMUHU;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTIKCHHUS HAyKH €CTh pe3yJbTar
JUIMTEIbHBIX ~ HAONIOACHUN, KpPOIMOTIUBBIX  HKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/a YUEHBIX U MPAKTUKOB,;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TIOJYYEHHU M TMOCIEIYIOLIEM
aHaiau3e MH(OpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M IMOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUNA 3THUX
MOCTYTIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSl IIEHHOCTEH 3M0poBOro W 0Oe3omacHoro obpasza JKHU3HW,
HEOOXOJJMMOCTA OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUSX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEICTBUN U HENPUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHuUs
QJIKOTOJIsI, HAPKOTUKOB, KYypEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIETEHTHOCTH B  Y4e€OHO-UCCIEA0BATEIbCKOM
NESTENBbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPaKTUUYECKUX 3ajad
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YKCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBOXXEHUS K TPYAY, JIIOJAM TPYJia U pe3ybTaraM TPyAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJB30BaHUS JIOCTHIKEHHM XUMHHM IS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
IPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJIATONMPHUATHBIE IKOJIOTHYCCKUE
MOCTIEICTBUSA MPEANPUHUMAEMbIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NeSATeIbHOCTH HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIIBHON
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeNU(PUKA XUMHUH KaK HAyKH, OCO3HaHUS €& poiu B
GbOpMUPOBAHUH PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHud MpobJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOW pOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUU TJIO0ATBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, O0OCCTICUCHUH YCIOBHUI
YCIEITHOTO TpyJa W JKOJOTHYECKH KOMMOPTHON KHU3HM KaXKJIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIMOJb30BaTh



MOJTy9aeMbIC 3HAHUS JIJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSAIINX B HEM U3MEHECHUI, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIIFOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUI0, K AaKTMBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOIo IpenMera «XuMus» Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS bopMHpOBaHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCSA
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAyYHbIE MOHSATHUS, OTpa)XKaroUue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHble Y4eOHbIEe NeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIue (dbopmupoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00YyYarOUINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMI MNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHATUW U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHITUS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBASMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMyJia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W TPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIMpOBATH 1S U 33/1a4U UCCJICIOBAHMS, UCIIOIb30BaTh MTOCTABICHHbBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJIT (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
00001IEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIECIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEIbHOCTH, MPOSBIISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO Pa3IU4HbIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUCHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX WHPopManuu (HAy4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MHTEpHETa), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUAOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS yYEeOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETTLHO  BBIOMpATh  ONTUMATBHYIO  GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKONM uH(poOpMaleil: NpUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJISATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOi TEMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHHW,  BBICKa3bIBaTh  HWACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHECHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
W3Y94aeMbIX BEIIECTB, pean3allid y4eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJIsTHBHBIMH JeCTBUSIMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM MpuU
BBITIOJIHEHUHU YYEOHBIX U HCCJIENIOBATENbCKUX 3a7a4, BBIOMpaTh Hambolee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOAaHaIn3a
¥ CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble  pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHATBHON I'PAaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHUs] IPAKTUYECKUX 3a/1a4
U JKOJOrM4eCKM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3[0OPOBBIO M NPUPOAHOMN
cpexe;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarollMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, XUMAYECKAS
CBSI3b, CTPYKTYpHasi (opmyina (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEpPOJHBbIA cKener, (yHKIHOHAIbHAs TpyIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTHU, YIJI€BOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpKAIINE COEAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XMMHUH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE IOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XHUMHYECKHX
SBNICHUH, (AKTOJOTHYECKHE CBEIECHUS O CBOWCTBAX, COCTaBE, IOIYYCHHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
OIMCAHMH COCTaBa, CTPOCHHUS U MPEBPAILECHUI OPraHUYECKUX COEIMHEHMIA;

C(OPMUPOBAHHOCTh YMEHMH HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJMKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PEAKLUH,
W3rOTaBJIMBATh MOJAEIA MOJIEKYJ] OPraHUYECKUX BEIIECTB IS WLIIOCTPALUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OPraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynne CcoeAuHEHUuN (yriIeBOJOPOAbI, KHUCIOPOA M a30TCOAEpIKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAWHEHMS), [aBaTb KM Ha3BaHUSA 10
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPONMWIIECH, AalleTHUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopMalbIeru], aleTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBASI KUCJIOTA, CTE€APUHOBAs KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmasi, LeTi0103a, TIHIINH);

C()OPMUPOBAHHOCTh YMEHMSI ONPENENSATh BUJbl XMUMHUYECKOH CBs3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIC U KPAaTHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa mis 00bICHEHHs 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMUJIEH, AalleTUJIECH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, 3TaHOJ], JTHUJICHIJIMKOJb,
TIIMLIEpUH, (EHOJ, aleTalbIeruja, MypaBbUHas M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIJIOTa), WITIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CoIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUHN);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJII0JIeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJACIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHUS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCy/I0l U JTa0OpaTOPHBIM O0OpPYAOBaHUEM, a TAKXKE IpaBWiia OOpalleHus: ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKUIHUSMH O BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (MIPEBPALIEHUS] OPraHUYECKUX BEIIECTB NPU HATPEBAHUH, TIOJIyYEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HArpeBaHUU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIAaMHU TEXHHMKH O€30MacHOCTH TIpU OOpaIlllEHUH C
BEIIECTBAMU U JIaDOPaTOPHBIM OOOpPYJOBAaHHUEM, TPEACTABISATh PE3YyJbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYOIINX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COONMIONATh  TpaBWja  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOIHON Cpelibl, 0CO3HABaTh
ONACHOCTh BO3JICHMCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEILlECTB, MOoHUMas cmbica mokazarens [1/JIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W MPEAOTBPALICHHS WX BPEAHOTO BO3JCWCTBHS HAa OpPraHU3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIICCTB U
XAMHUYECKHUX SIBJICHUM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiins mis 3amucn XUMUYECKHX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHATHS (XUMHUYECKHM 3JEMEHT, aToM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEINEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KpUCTAJUIMYECKasl PEIIETKa,
TUMNBl ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAST JHCCOLUALMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ DPAaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuil 3akoH [[. M. Menneneena,
3aKOH COXpPaHECHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILCHUS SHEPTUU
P XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUU S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SBIICHHH, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM HCTOJb30BAHUHM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JIEATCIBHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY IS
cocTtaBiieHuss (GOpMyJ BELIECTB M  YPAaBHEHMM  XMMHUYECKHUX  pEaKIuH,
cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
W3BECTh, HETALIEHAs U3BECTh, TUTHEBAS COAA, IUPHUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJA XUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOAHAs) B COEAUHEHUAX, THII
KPUCTAJNINYECKON PEMIETKM KOHKPETHOrO BEIllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pACTBOPaX HEOPTaHUYECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIacCy/TpyIine
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
W. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, O0BSICHUTENBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xuMuueckux syemMeHToB JI. M. MenneneeBa, WCHONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHMY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollUX BEIIECTB, TEIJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS DPEAKUUN pa3IHMUHbIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHSI pPeaklii HOHHOTO OOMEHa, yYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHBI COCTAaB pPAa3JUYHbIX HEOPTraHUYECKUX BEILIECTB, pPACIO3HABATh
ONBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHWYECKHUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCIMOCTh CKOPOCTH XMMHUYECKOU
peaKIuu OT pa3IuyHbIX (PAaKTOPOB; XapaKTeP CMEIIEHUS XUMUYECKOT'0 PaBHOBECHUSI
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicTeus (mpuniun Jle llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JIeKalIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOMIMX HAy4YHBIX NPHHIUIIAX U
HKOJIOTUUECKUX MTPOoOIeMax XMMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IIPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA MWW 00BEMA ra30B 0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIO/IaTh TIPaBUIIa MOJIH30BAHUS XHMUYECKOM
MOCY/IOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3fioKEHUE MEepOKCHAa BOJAOPOJAa B MPUCYTCTBUU KaTaau3aTtopa,
OMpENIENICHUE Cpelbl PacTBOPOB BEHIECTB C TMOMOIIBK  YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIu,
peaklUud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30MmacHOCTU TPU OOpaIlleHUH ¢ BEIIECTBAMU U JAOOPAaTOPHBIM 000PYI0BAHHUEM,
NPEACTaBIATh PE3yJbTaThl XMUMHUYECKOTO JKCIepuMeHTa B (QopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peaKiuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpEJCTBAa MacCOBOMU
KOMMYHHKaIK, IHTEpHET U IPyruX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOIHON Cpelibl, 0CO3HABaTh
OMAaCHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrHocoObl YMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 0OYYaroIUXCS ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbBSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX IT03HAHHUS BEIIECTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amicn XUMUYSCKHX

dbopmy.
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10 KVIACC

Kosnn4yecTBo yacoB
HanmenoBanue pa3jieiioB 4 TeM
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padoThl
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https://m.edsoo.ru/2dd57f24

bu6morexa [JOK
https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

bu6mmorexa [JOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Wtoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Tema ypoka

[Ipenmer opraHu4ecKon XUMHH, €€
BO3HMKHOBEHHUE, PA3BUTHUE U
3Ha4YCHHE

Teopus cTpoeHHss OpraHM4EeCKUX
coenuHenuit A. M. bytneposa, e€
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o KaaccuPpuKauu
OpPraHMYECKUX BEILECTB.
Howmenknartypa (cuctematuueckas)
Y TPUBHAJIbHBIE HA3BAHUS
OpraHUYECKUX BEILIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHH sl
Howmenkiarypa u nsomepust
AJIKaHOB

VYrpaxHeHus: B COCTaBICHUU
¢dbopMyI U Ha3BaHU TOMOJIOTOB U
U30MEpPOB

dusnuecKkue 1 XUMHIECKUE
CBOMCTBA aJIKAaHOB

HonyquI/Ie U IPUMCHCHUC aJIKAaHOB

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

JlaTa
U3YYeHUS

05.09

05.09

12.09

12.09

19.09

19.09

26.09

26.09

DJIeKTpOHHbBIE N (POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [JOK
https://m.edso0.ru/3686e6f5

bu6nmmoreka [IOK
https://m.edsoo.ru/9e595ch8

bu6nmmoreka [JOK
https://m.edsoo.ru/c212dd21

bu6mmorexa [IOK
https://m.edso0.ru/25a14636
bu6mmoreka [IOK
https://m.edso00.ru/25a14636

bubmuoreka [JOK
https://m.edsoo.ru/25a14636

bubmuoreka [JOK
https://m.edso0.ru/25a14636
bu6mmorexa [IOK
https://m.edso00.ru/25a14636



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

10

11

12

13

14

15

16

IIpakTnyeckas padora Nel
«KauecTBeHHBII aHAIU3
OPraHUYECKHX COCTUHEHUN»

BriBoa popMyIbI BeliecTBa Mo ero
MOJISIpHOM Macce (Hiu
OTHOCHUTEJIbHOM IJIOTHOCTH) U
MacCOBOH J0JI€ 3JIEMEHTOB

BoiBoa ¢opmyinbl BemiecTBa MO €ro
OTHOCHUTENIbHOW IUIOTHOCTH U Macce
(0ObeMy WM KOJIMYECTBY BEILECTBA)
NPOAYKTOB  CropaHusi  (perieHue
pacu€THBIX 3aj1a4)

IlonsTre o HMKIIOAIKaHAX.

DTUJIEH, TOMOJIOTUYECKUN PSiJT
3THIICHA. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
AJIKCHOB Ha IIPUMeEpE ITUJICHA

Homenknarypa u u3omepusi aJIkeHOB

dusnyeckre ¥ XMUMHUYECKHE CBOMCTBA
ankeHoB. [Toasarue o
BBICOKOMOJIEKYJIIPHBIX BEIlIECTBaX Ha
MpUMeEpPE MOJUATUIICHA U
MOJIMIPONUIIEHA

[Tony4yenue ankeHOB U UX
MIPUMEHEHHE

03.10

03.10

10.10

10.10

17.10

17.10

24.10

24.10

bu6nuoreka [JOK
https://m.edso0.ru/25a14636

bu6mmorexa [IOK
https://m.edso0.ru/25a14636

bu6nmoreka [IOK
https://m.edsoo.ru/25a14636

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale

bu6mmoreka [IOK
https://m.edso0.ru/273b0ale

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

bubmmoreka [JOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

17

18

19

20

21

22

23

24

25

PacueTsl M0 XMMHUYECKUM
YpaBHEHUSIM TPU yCIOBHH, YTO OJHO
W3 pearupyrommx BeIEeCTB JaHO B
n30BITKE

Aunkanuensl. Kaydyk Kak IpupoIHbINA
IIOJIUMED

AlleTusIeH, TOMOJIOTHYECKUAN PSiJT
aleTuieHa. JJIeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE
AJIKMHOB Ha IIpUMEpE alleTHIICHA

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
AJIKWNHOB

HOHy‘{CHI/Ie U IPUMCHCHUC aJIKUHOB

OmnpenenieHne MaccoBOM WITH
00BEMHOI O BBIXOJA TIPOAYKTa
peaKIny OT TEOPETUICCKH
BO3MOKHOTO

benzon - mpeacraBuTenb
apoOMaTHUYECKHX YTJIEBOJOPOIOB

T"omosoru Oeunsoia

[IpupoanbIil u MOy THBIN HePTAHON
rassl.

07.11

07.11

14.11

14.11

21.11

21.11

28.11

28.11

05.12

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

bu6mmorexa [IOK
https://m.edso0.ru/04298c0a

bu6nmoreka [IOK
https://m.edso0.ru/68b6cc4c

bubmuorexa [JOK
https://m.edsoo.ru/68b6cc4c

bu6mmoreka [IOK
https://m.edso0.ru/68b6cc4c

bu6mmoreka [JOK
https://m.edsoo.ru/273b0ale

bubmuoreka [JOK
https://m.edso0.ru/a92a7094

bu6mmorexa [IOK
https://m.edso0.ru/a92a7094

bu6mmorexa [JOK
https://m.edso0.ru/21f9de78



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/21f9de78

26

27

28

29

30

31

32

33

34

35

Hedts: cocras, cBoiicTBa,
nepepadboTka

Kamennslit yrosis u ero
nepepaboTka

KonTpoabHnas padora Nel
1o TeMe «YTJIEBOI0POIbI»

[IpenenbHble OHOATOMHBIE CIHUPTHI:
CTPOCHHE, TOMOJIOTH,  H30MEpHI.
duznueckue cBoiicTea

XUMUYECKUE CBOWMCTBA MPENEIIbHBIX
OJTHOAQTOMHBIX CIIUPTOB

[IpuMeHeHne W MOJyYEeHHE CIIUPTOB.
I'yburenbHoe neHCTBHE CIUPTOB Ha
OpraHu3M

MHoroatoMHbIE CIIUPTHI

@deHOoJI: CTpOEHHUE, CBOMCTRBA,
npuMeHeHne. OxpaHa OKpyKaromen
CpeIbl OT 3arpsi3HEHUN (HEHOIIOM.

ATNbaeruapl:  CTpOEHUE, CBOWCTBA,

MPUMCHCHHE 51 MIOJTyYCHHE
AJIbAETUIOB
OIHOOCHOBHEIE KapOOHOBBIE

KHUCJIOTBI:  CTpOeHHe, (pusnueckue
CBOICTBa

05.12

12.12

12.12

19.12

19.12

26.12

26.12

16.01

16.01

23.01

bu6mmorekxa [JOK
https://m.edso0.ru/21f9de78

bu6mmoreka [JOK
https://m.edso0.ru/21f9de78

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

bu6nmmoreka [IOK
https://m.edsoo.ru/df04c5cd

bubmmoreka [JOK
https://m.edsoo.ru/df04c5cd

bubnmnoreka [JOK
https://m.edsoo.ru/ee4d84aa

bu6nmoreka [JOK
https://m.edsoo.ru/2ce726f8

bubmuoreka [JOK
https://m.edsoo.ru/b139beaa

bubmuoreka [JOK
https://m.edsoo.ru/fecOb113



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/fec0b113

36

37

38

39

40

41

42

43

44

XUMHUYECKUE CBOMCTBA MpEIesIbHBIX
KapOOHOBBIX KUCIIOT

CriocoObl  mosyueHusi KapOOHOBBIX
KHUCJIOT

I'enernueckas cBsi3b YIJIEBOJOPOJIOB,
CIUPTOB, aJbACTUIOB, U KapOOHOBBIX
KHUCJIOT

IIpakTnyeckas padoraNe2
«Pemienne 3KkcriepuMeHTaIbHBIX
3a1au»

CnoxxHbIe A(QUPBI

Kupsr

Mpbila Kak COJHM BBICIIUX KHCJIOT.
TlousTue 0 CHHTETHYECKUX MOROIINX
cpencTBax

BoiBoa hopmyIibl BemiecTsa 1o ero
OTHOCUTEJBHOM INIOTHOCTH U Macce
(oOBeMy WIIM KOJIMYECTBY BEIIECTBA)
MIPOJYKTOB CropaHus (pelieHue
pacu€THBIX 3a7a4)

KonTpoabHast padora Ne 2

no TtemMam  «Crnuptel.  Denou.
Anpnerunpl. KapOOHOBBIE KHCIOTHI H

23.01

30.01

30.01

06.02

06.02

13.02

13.02

20.02

20.02

bu6mmorexa [IOK
https://m.edsoo.ru/fecOb113

bu6mmoreka [IOK
https://m.edsoo.ru/fecOb113

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

bubmuoreka [JOK
https://m.edsoo.ru/adfffe6d
bu6mmorexa [IOK
https://m.edso00.ru/al9c5b98

bu6mmorexa [IOK
https://m.edso0.ru/3c566565

bub6mmorexa [IOK
https://m.edso0.ru/25a14636



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/25a14636

45

46

47

48

49

50

o1

52

HUX IPOU3BOJHBICY

I'nmroko3za: COCTAaB, CTpPOEHHUE,
HaxoKJIeHHE B Ipupoae. Pusndeckue
CBOUCTBA

XUMHYECKUE CBOWCTBA Hu
NPUMEHEHHUE TIIOKO3bI.
OpyKTO3a - U30MEP TIIFOKO3BI

Caxapo3sa, e€ cocTaB, HaXOXXJICHHE B
MIPUPO/JIE U TOJIyUCHUE

Kpaxman wm  nmemmono3a  Kak
MIPUPOHBIE MOTUMEPHI

IIpakTnyeckas padora Ne 3
«Pacno3naBanue
OPraHMYECKHX BEIIECTB»

AMMHBI — OpraHn4€CKUC OCHOBAHHUA

AHUIVH — IIpeICTaBUTEND
apOMAaTHYECKUX aMHUHOB, €TI0
MIPAaKTHUYECKOE TPUMEHEHNE

AMHHOKHCIOTEI —  aM(OTEepHbIE
OpraHUYECKUE COCIMHCHHSL.
Ctpoenne, u30MepHsi, CBOWCTBA.
3HaucHne aMmuHOKHCIOT. CHHTE3
MENTHIOB

27.02

27.02

06.03

06.03

13.03

13.03

20.03

20.03

bub6mmoreka [IOK
https://m.edsoo.ru/al19c5b98

bu6mmoreka [IOK
https://m.edsoo.ru/al19c5b98

bu6mmoreka [IOK
https://m.edsoo.ru/al19c5b98

bu6nmmoreka [JOK
https://m.edso0.ru/72a04508

bu6mmorexa [IOK
https://m.edsoo.ru/efa7e6ca

bubmuoreka [JOK
https://m.edsoo.ru/efa7e6ca

bu6mmorexa [IOK
https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/d1773e80

53

54

55

56

57

58

59

60

61

62

63

64

benku — HOPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

3adeTHas paboTa 1Mo Teme
«A30TCcoepKaIIre COSTUHEHUS U UX
Hax0’JICHUE B )KUBOU MPUPOIE»

DepMEHTHI.

Burtamuubnl

I'opmonsl

JlexapcTtBa

I/ICKYCCTBCHHBIC MOJINMEPDBI

CuHTEeTHYCCKHE OpTraHU4YE€CKUC
COCOAMHCHUA

IIpakTuyeckasi padora Ne 4
«Pacno3HaBaHue BOJOKOH U
macTMace

[ToBTOpenue marepuana u
0000111eHIE 3HAHU 110
OPraHUYEeCKONW XUMHH

HroroBasi koHTpobHasi padota Ne
3

I'eHeTHYecKast B3aUMOCBSI3E

27.03

27.03

10.04

10.04

17.04

17.04

24.04

24.04

08.05

08.05

15.05

15.05

bu6mmorexa [IOK
https://m.edsoo.ru/d1773e80

bu6mmorexa [IOK
https://m.edsoo.ru/7aa63ebd
bubmuoreka [JOK
https://m.edsoo.ru/7aa63ebd
bu6mmoreka [JOK
https://m.edsoo.ru/7aa63ebd
bu6mmoreka [{OK
https://m.edsoo.ru/7aa63ebd
bubmuoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [{OK
https://m.edso0.ru/82242e0f

bubmuoreka [JOK
https://m.edso0.ru/2dd57124

bu6mmorexa [IOK


https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/2dd57f24

OpPTaHUYECKUX COSAMHECHUN https://m.edsoo.ru/2dd57f24

65 I'eneTnueckas B3aIMOCBSI3b 1 99 05 bu6nmmoreka [IOK
OpPraHUYeCKHUX COCIUHCHHI https://m.edsoo.ru/2dd57f24
DKosornyeckre npooaeMbl U 3aluTa

66 OKpY Karollen cpesibl OT 1 99 05 bubnnorexka [JOK
3arpsI3HSIONIETO BO3ICHCTBUS https://m.edsoo.ru/9f11bf51
OpPraHUYECKUX BEIIECTB

OBHIEE KOJIMYECTBO YACOB I10 66 3 4

[TPO'PAMME


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/9f11bf51

11 KITACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpaIHs aTOMOB

[lepronnyueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHUYECKHX dj1eMeHToB J]. 1.
MenneneeBa, ux CBA3b C
COBPEMEHHOI TeOpUeEl CTpOEHHUs
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKUX 3JIEMEHTOB U
UX COEMHEHUH 1o rpynmnam u
nepuoaaM. 3HaueHUe
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX 35ieMeHToB [[. 1.
MenieneeBa B pa3BUTHUU HAyKH

CrpoeHue BeriecTBa. XUMHUUECKast
CBA3b, eé BUAbBI; MCXaHU3MbI
00pa3oBaHMs KOBAJICHTHOM CBSI3U.
Bonpopoanas cBsizb

BanenTHOCTE.
DNEeKTpOoOTpULIATeNbHOCTh. CTENeHb
okucieHus. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

05.09

12.09

19.09

26.09

03.10

DJIeKTpPOHHBIe U (pPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

bub6nmoreka [IOK
https://m.edsoo.ru/59c112ee

bu6nmoreka [IOK
https://m.edso0.ru/16957c01

bubnunoreka [JOK
https://m.edso00.ru/f8468927

bubnunoreka [JOK
https://m.edsoo.ru/5a8072af

bubnuoreka [JOK
https://m.edso0.ru/e167635hb



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/e167635b

10

11

12

13

Ilonsatue o AUCHICPCHBIX CUCTCMAX.

HcTuHHBIE U KOJJIOUIHBIE PACTBOPBHI.

MaccoBag 1014 BelecTsa B
pactBope

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHHUN.
I'enernueckas cBs3b
HEOPraHUYECKUX BELIECTB,
pa3IMYHBIX KJIaCCOB

Knaccuduxkanus xumuaeckux
peaKkIuil B HEOPraHU4eCKON 1
OpraHUYECKON XUMUH. 3aKOH
COXpaHEHHUs MaCcChl BELIECTB; 3aKOH
COXPAaHEHHUS U IPEBpAIICHUS
SHEPIUU NPU XUMHYECKUX PEAKLIUAX

CxopocTts peakuuu. OOpaTumMbie
peakuuu. XUMUYECKOE paBHOBECUE

[TpaxTrueckas padota Ne 1.
«Bnusiare pa3nuyuHbIX (AaKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEaKIINI

DNEKTPONIUTHIECKAs! AUCCOIUAIINSI.
[ToHsiTHE O BOJOPOJHOM TOKa3aTele
(pH) pactBopa. Peakiinu noHHOTO
oOmeHa. 'maponu3 opraHuueckux u
HEOPraHUYECKUX BELICCTB

OKuUCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTHe 00 31eKTpoIN3e
pacIyiaBoB U pacTBOPOB COJIEH

KontponbHas pabora 1mo pasaeny

10.10

17.10

24.10

07.11

14.11

21.11

28.11

05.12

bubmuorexa [JOK
https://m.edsoo.ru/da2c70e4

bubmuorexa [JOK
https://m.edsoo.ru/bf9e108d

bubmuorexa [JOK
https://m.edso0.ru/6335cdd?2

bubmuorexa [JOK
https://m.edso0.ru/30952f9b

bubmuorexa [JOK
https://m.edsoo.ru/5f766bdf

bubmuorexa [JOK
https://m.eds00.ru/56226060



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/56226060

14

15

16

17

18

19

20

21

((TeOpeTI/IquKI/Ie OCHOBBI XUMHUHN»

Mertaiibl, MX MOJIOKEHUE B
[lepuoauueckoil cucteme
XUMHYECKHX d1eMeHToB /1. H.
Menzeneena 1 0COOCHHOCTH
cTpoeHus atoMoB. O0mIHe
duznyeCcKre CBOMCTBA METAIIIOB

Cru1aBbl METAIIOB.
DNEKTPOXUMHUYECKUH Psift
HanpsHKEHUH METalJIoB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHUH, KA, KalbIUH,
MarHui, aIFOMUHUN) U X
CO€UHEHMI

XUMHYECKUE CBOMCTBA Xpoma, MeIu
U UX COCTUHEHUN

XUMHYEeCKHE CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

[TpaxTrueckas padota Ne 2.
"Pemienne dKkCiepuMEHTAIBHBIX
3a1a4 1o teme «Metamib»"

HemeTamiel, ux MoJIOKEHUE B
[Iepuonnueckon cucreme
XUMHYECKHX deMeHToB /1. H.
Menzeneena 1 0COOCHHOCTH
CTPOEHHUS ATOMOB

dusnueckue cBOMCTBAa HEMETAIIOB.
AnoTponus HeMeTaJuIoB (Ha

12.12

19.12

26.12

16.01

23.01

30.01

06.02

13.02

bu6nuoreka [IOK
https://m.eds00.ru/9839c16¢

bu6nunoreka [IOK
https://m.edsoo.ru/42b872e3

bubnmoreka [IOK
https://m.edsoo.ru/e12c26b3

but6mmoreka [IOK
https://m.edsoo.ru/9911bef3
bubmuorexa [JOK
https://m.edsoo.ru/1b7f8741

bubmuorexa [JOK
https://m.edsoo.ru/8ca2dcad

but6mmoreka [IOK
https://m.edsoo.ru/ef92c91c



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c

22

23

24

25

26

27

28

29

30

npuMepe KUCIopoa, cepsl, pocdopa

U yTJepoja)
XHMHUYeCcKHe CBOMCTBA TajOreHOB,
Cephbl U UX COECIMHEHUM

XuMH4YecKHe CBOMCTBA a30Ta,
dbocdopa 1 UxX CoOeTUHECHUIA

XUMHUYECKUE CBOMCTBA yIJIEPO/a,
KPEMHUS U UX COCITUHEHUHN

[IpruMeHeHnue BaxHEUIIINX
HEMETAJUIOB U UX COECIMHEHUM

O00011eHNE U CUCTEMATU3ALMS
3HaHMH 1o TeMe «HemeTramasy.
Bbruuciienus mo ypaBHEHUsIM
XUMHUYECKHX PEaKIMi 1
TEPMOXHUMHYECKHE PACUETHI

[IpakTuueckas pabora Ne 3.
«Penienune 3KCrepuMeHTaIbHbIX
3a1ay4 no teme "Hemeramier"»

KonTponbHas pabota mo Temam
«Metamey 1 «HemeTamuisn

Heoprannueckue u oprannueckue
KucIIoTel. Heopranuueckue u
OpraHNYECKHE OCHOBAHUS

AMoTepHbIe HEOPraHUYECKUE U
OpTraHUYECKUE COCTUHEHUSI.
I'eneTnueckas cBS3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILIECTB

20.02

27.02

06.03

13.03

20.03

27.03

10.04

17.04

24.04

bu6nmoreka [IOK
https://m.edsoo.ru/4e223795
bu6mmoreka [IOK
https://m.edsoo.ru/badd2255
bubmuorexa [JOK
https://m.edsoo.ru/1eb19f9e
bu6nmoreka [IOK
https://m.edso0.ru/393cdac0

bubnmoreka [IOK
https://m.edsoo.ru/6e864dh5

bubnunoreka [JOK
https://m.edsoo.ru/2dd57f24

bubmuorexa [JOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Pone xuMuu B o0ecrieueHun
JKOJIOTUYECKOM, SJHEPreTUYECKON U

31 MUIIEBON 0€30MaCHOCTH, PA3BUTHH
MeTUITUHBI
[IpencraBnenust 06 00MIMX HAYUHBIX

32 IPUHLIMIIAX IPOMBIIIIEHHOTO
NOJTYYEHHUs] BXKHEHIIINX BEIIECTB

33 YenoBek B MUpE BELIECTB U

MaTcpHraIoB

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

33

08.05

15.05

22.05

bu6nunoreka [IOK
https://m.edsoo0.ru/9f11bf51

bubnmnoreka [JOK
https://m.edsoo.ru/2e45a44f

bubnmnoreka HOK
https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeiHero o01ero od0pa3oBanus

TeOpCTI/I‘lCCKI/Ie OCHOBBI OpFaHI/I‘leCKOﬁ XHUMHUHU

CchopMupoBaHHOCTh MPEACTABICHUH O XHMHYECKOH COCTaBIISAOLICH
€CTECTBCHHOHAYYHOM KapTUHBI MHpa, pOJIM XHMHHM B IIO3HAHHUU
SBJIGHUN TPUPOJbI, B (POPMHUPOBAHMH MBIIUIEHUS U KYJbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOH T'PaMOTHOCTH, HEOOXOIUMOMN st
pelieHusl MPAKTUYECKUX 3a7ady M HKOJOTHYECKH OOOCHOBAHHOI'O

OTHONICHUS K CBOEMY 3/10POBBIO U MIPUPOIHOI cpesie

Bnagenne cucteMoil XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralo1ne MOHSITUS (Momekyma, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCICHHUS, XHUMHUYECKas CBS3b,
MOIlb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKEJeT,
byHKIMOHATBHAS ~ Tpynma,  pagukal,  W30MEpUs,  H30MEpHI,
TOMOJIOTUYECKHH PsAZl, TOMOJIOTH, VYTJIEBOJIOPOIBI, KHCIOPOI- |
a30TCoJIepKaIMe COCTUHEHHUS, OMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrneBompl, KUpBI, OCJKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranmueckux BemectB A.M. Bbytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMHH, (DAKTOIOTHUECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TOJIYYECHUH U OE30MacHOM
UCIONIb30BAaHUU  BAXHEUMIIMX HEOPraHMYEeCKHMX U OpPTaHUYecKuX

BELIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YeI0BEeKa

ChopmupoBaHHOCT, yMEHHMH BBISBISATh XapaKTEepHbIE MPU3IHAKU
MOHSATUH,  YCTaHABIMBATH WX  B3aUMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIIME TOHSTHS TpPH OINHUCAHUM COCTaBa, CTPOCHUS U

HpCBpaH_[eHI/Iﬁ OpraHu4YCCKUX CO€UHEHUI

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYH) CHUMBOIIUKY
JUISS COCTAaBJICHUS MOJICKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMya OpraHUYeCKHX BEIIECTB H ypaBHEHUH
XUMHYECKHUX PEAKIIHI, H3TOTABIUBATH MOJCIIA MOJIEKYJI OPTaHUYECKUX
BEIIECTB JI WUTFOCTPALMU WX XHUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUA



1.5

1.5

1.6

2.1

2.2

2.3

2.4

3.1

ChopmupoBaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  IPUHAIJICKHOCTD
W3yYEHHBIX OPTaHMYECKHX BEIIECTB IO MUX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Tpynme) coeauHeHuW (YrJIeBOIOPOIbI,
KHCTIOPOJI M a30TCOJACPIKAIUE COCAMHEHUS, BBICOKOMOJIEKYIISIPHBIC
COCJMHEHUS), JlaBaTh WM  Ha3BaHHWS IO  CUCTEMATHYCCKOM

nomenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOU CBSI3HU B

OpraHUYECKUX COEAMHEHMSX (OJUHAPHBIE U KPaTHbIE)

ChopMmupoBaHHOCT, ~ YMEHHUSI TMPUMEHSTH: TOJOXKEHUS  TEOpUHu
CTpoeHHsI opranndyeckux BemecTB A.M. BytnepoBa miis o0bscHeHus
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

yFJ'IeBOI[OpOI[LI. KI/ICJ'IOpOI[COI[ep)KaH_II/IC u a30TcoAcCpKaliue

OpraHNu4Y€CKUC COCANHCHU . BI)ICOKOMOJ'IeKy.]'IHpHBIe COCAUHCHUS

CdhopmupoBaHHOCT, YMEHUW TNPUBOAUTH TpPUBUATBHBIC HAa3BaAHUS
OT/ENIbHBIX OPTraHMYECKUX BEIIECTB (ITHICH, MPOIMICH, alleTHIICH,
STUJICHTJIUKOJb, TIWLEpPUH, (eHon, ¢GopMalbIeru, ameTalbIeru,
MypaBbUHAs KHUCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIOTAa,
CTeapuHOBasl KHUCJIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIII03a,
TJIAIIHAH)

ChopmupoBaHHOCT, YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3MYEeCKMe W XUMHUYECKHE CBOWCTBA THUIMYHBIX TPEJICTAaBUTEINIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, STUJICH,
NpOMWIeH, aleTwineH, OytamueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJ, ATAHOJ, ATHUJICHTJIUKOJb, TJIMIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCyCHasi KHCJIOTBI, TJFOKO3a, Kpaxmaj, IEeJUIIJI03a,

aMUHOYKCYCHasl KUCJIOTa)

CdopMUpPOBAaHHOCTh yYMEHUSI WIUTIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXKJIy  TUIHYHBIMH  MPEACTABUTEIIIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEMIECTB YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX

peaxiuii ¢ UCTONIb30BAHUEM CTPYKTYPHBIX (popMyT

CdhopmupoBaHHOCTH yMEHUs XapaKTepu30BaTh UCTOYHUKHU
YTIIEBOJOPOIAHOTO ChIpbs (He(Th, MPUPOIHBIN ra3, yroib), CIOCOObI UX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB MepepaboTKu
XUMHUA U KU3Hb. PacuéTel

CdopMupoBaHHOCTH YMEHUI BIAJETh CHCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMMO3HAHHA, UCIIOJB3YEMBIX B XUMUHN NIPU U3YUCHUHN



3.2

3.3

3.4

3.5

3.6

11 KVIACC

Kon
NpoBePsSIeMOro

BEIIECTB M XHUMMYECKHUX SIBICHUM (Ha6J’IIOI[eHI/Ie, HU3MEpPCHUC,
OKCIICPUMCHT, MO,I[GJ'II/IpOBaHI/Ie), HCIIOJIBb30BaTh CHCTCMHBIC
XUMHWYCCKUEC 3HAHUA IJId TPUHATUA pGIHeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyAllUAX, CBSI3aAHHLIX C BCIICCTBAMU U UX ITPUMCHCHUCM

CchopMupoBaHHOCTh yMEHHUH COOJIOJATh MpaBUJa IOJB30BAHHS
XMUMUYECKOM MOCYAOH M J1abOpaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe
npaBuia oOpalleHHs ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU

1O BBIIIOJIHCHUIO na60paT0pHr,1x XUMHWYECKUX OIIBITOB

CdopMHUpOBaHHOCTh YMEHUH IUIAHUPOBATH M BBITOIHITH XUMHYECCKUAN
AKCIIEPUMEHT (IIPEBPAIICHUSI OPTaHUYECKHUX BEIIECTB IPH HATPEBAHHH,
MOJIyYeHHE 3TUJICHA U U3yYCHHE er0 CBOWMCTB, KAUECTBEHHBIE PEAKLIUU
OpPraHMYECKHUX BEIIECTB, JAEHATypauus OCJIKOB IpU HarpeBaHuw,
[[BETHBIC pPEaKIMH OEJIKOB) B COOTBETCTBHU C IPAaBHIAMHU TEXHUKHU
0e30MacHOCTH Mpu OOpalleHUH C BEIIeCTBAaMU U J1IaOOPaTOPHBIM
o0opyi0BaHUEM; [IPEACTABIIATH pe3yJIbTaThI XAMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu YypaBHEHMH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB

ChopmupoBaHHOCTH YMEHHI MPOBOAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO BEIIECTBA WIIH
MPOYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOAHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

CdhopmupoBaHHOCTH YMEHUI KPUTHUYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(OpPMAIMIO, TMOMy4aeMyl M3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHhopmanuu, cetb UHTEpHET U Apyrue)

CchopMupoBaHHOCTh yYMEHHUH COOJIOAATh MpaBHJAa SKOJIOTUYECKH
1e1ecoo0pa3Horo MOBENEHUsI B OBITY U TPYIOBOM JAEATEIbHOCTU B
LEIAX COXPAaHEHMsI CBOErO 3J0pPOBbS M OKpYXKaroled NPUPOJHOU
Cpedbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUS HA KHUBBIE OPTaHU3MBI
OlpesieIEHHBIX OpraHUYEeCKHX BEIECTB, MOHUMAasi CMBICI MOKa3aTess
I[TAK (npenenbHO AOMYyCTUMOM  KOHIEHTpAlUH), TMOSICHATH Ha
NpUMEpax CIOCOObl YMEHBIIECHUS W MPEJOTBPALICHUS WX BPEIHOTO

BO3JCHCTBUSA Ha OpraHu3m 4C€JI0BCKa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeILHON MPOrpaMMBbI CpeiHero o01ero odpasoBanus



pe3yJabTara
1

11

1.2

1.3

14

1.5

1.6

TeopeTnyecknue OCHOBBI XUMUHU

Brnagenne cucreMoi XMMHYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATHA  (XMMHUYECKUH  SJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUILIATEIIBHOCTh, CTENEHb
OKHCJICHMSI, XMMHUYECKasl CBA3b, MOJIb, MOJISIpHAasT Macca, MOJIIPHBIN
00bEM, KpUCTAIMUECKas pemeéTka, THIbI XUMHYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTEINIBHBIE, 3K30- M SHIOTEPMHUYECKHE,
peaxkii MOHHOTO OOMEHa), pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UEKTPOIUTHYECKAs ~ JUCCOLMALNSA, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOW PEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TE€OpHs 3JIEKTPONIMTHUYECKON aucconuanuu, [lepnomuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IIOJYYEHUH U OE€30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOW MAEATEIbHOCTU

YCJIOBCKa

ChopmMupoBaHHOCTh YMEHUU BBISBISTH XapaKTepHbIE MNPHU3HAKUA U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATHSA TP ONHCAHUM CTPOEHUSI W CBOWCTB HEOPTraHUYECKHX
BEIIECTB M HX MPEBPAICHUHN; BBIABIATH B3aUMOCBS3b XHUMHUECKHX
3HaHUU c MOHITUSIMU u MIpeJICTaBICHUSIMU JIPYTHX

€CTCCTBCHHOHAYYHBIX IPEAMCTOB

Bianenne OCHOBHBIMH METOJIaMH HAYYHOTO TIIO3HAHHUS BEIIECTB M
XUMUYECKUX SIBJICHUN (HaONIoJeHue, U3MEpPEHUE, SKCIEPUMEHT,

MO,Z[CJII/IpOBaHI/IC)

CdopMHpOBaHHOCTh yYMEHMH ONPENENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHMMUYECKUX DJIIEMEHTOB B COCIMHEHUAX Pa3IMYHOIO
cocTaBa, BHJ  XUMHUYECKOW  CBSi3M  (KOBaJeHTHasl,  HOHHaf,
MeTajinyeckasi, BOAOPOHAs) B COCIMHEHUSIX, TUI KPUCTAIIINYECKON
pEemETKY KOHKPETHOI'O BEIeCTBAa (aTOMHAsl, MOJEKYJIIpHas, MOHHAs,
MeTaJTuyecKasi)

CchopMupoBaHHOCTh YMEHUH ONpEAENATh XapakTep CpeAbl B BOJHBIX
pacTBOpaX HEOPraHUYECKUX COETHMHEHUI

ChopMupOBaHHOCTH ~ YMEHHsI  KJIACCU(HUIMPOBATH  XUMHUYECKHE

peaKuyu Mo pa3NUYHbIM MpHU3HAKaM (YHCITy M COCTaBy pearupyronux

BEIIECTB, TEIUIOBOMY J(deKTy peakiuu, HW3MEHEHUI0 CTeneHen



1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

OKHUCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcakniuu, y4acTuro

KaTaJI3aTopa)

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBIISATh ypaBHEHUS  PEAKIUN
PA3JINYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPAaBHEHUS pPEaKkLHN
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIUH HIyT
JI0 KOHIIa

ChopMupoBaHHOCTh YMEHUI MPOBOIUTH PEAKLUH, TOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3NMYHBIX HEOPraHUYECKHUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

CpopMHUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OaaHca 3TUX pCaKLII/Iﬁ

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOM pCaKknuu OT PA3JIMIHBIX (I)aKTOpOB

ChopmupoBaHHOCTE yMEHHI  OOBSACHATH  XapakTep CMEIICHUS
XMMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuaun Jle [latensbe)
OOmast © HeOpraHUYECKask XUMHUSI

CopMHUpPOBAaHHOCTh YMEHHH pacKpbiBaTh cMbICH [lepuogudeckoro
3aK0OHa J.N. Menaeneena u JIEMOHCTPHUPOBATh €ero
CUCTEeMATH3HUPYIONIYI0, OOBSCHUTEIBHYIO U  MPOTHOCTUYECKYIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHUYECKHUX »dJieMeHTOB 1—4 mnepuoaoB Ilepumoanueckoi
cUCTeMbl XxuMuueckux »diemeHToB J[.M. MeHneneeBa, HCHOIB3Ys
MOHATHS  «S-, P-, O-3JIeKTPOHHBIE OpPOHUTAIM», «IHEPTETUUCCKHE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHs]  CBOMCTB
XUMUYECKHX DJIEMEHTOB M MX COEAMHEHUH IO MepuojaM U Tpymiam

[Tepnoanueckoii cucremsl XuMudeckux ieMeHToB /.M. MenaeneeBa

ChopMHUpPOBAaHHOCTh, YMEHHH XapaKTepu3oBaTh (OIMUCHIBATH) 0OIINe
XUMHYECKHE CBOMCTBA HEOPTAHHMUYECKUX BEMIECTB Pa3IUIHBIX KIACCOB,
MOJITBEPKIATh  CYIIECTBOBAHWE  TEHETUYECKOW  CBS3M  MEXIY
HEOPTraHWYECKHMMH  BEIIECTBAMH  C  [OMOINBI0  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKquI

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  NPUHAAJEKHOCTh

HEOPraHMYECKHUX BEILIECTB MO MX COCTaBy K OMNpeneIEHHOMY Kiaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) COCJIMHEHU (HpOCTLIe BCIICCTBA — MCTalJIbl U HEMCTAJJIbI,

OKCH/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupoBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYIO CHUMBOJIUKY
Ui cocTaBlieHHss (OpMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKUX
peakiwmii, cucrematnueckyro HomeHknatypy (IJUPAC) u tpuBuaibHble
Ha3BaHMUs OTIENbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCIBbI Ta3, aMMMaK, ramiéHas W3BeCTb, HeErali€éHas H3BECTb,

MUTHEBAS COJIa, TUPUT U IPYTHE)

CdopMHUpOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OIKCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIISCTB Pa3IMYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TEHETUYCCKOW  CBS3M  MEKIY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  [OMOIIBI0  YPaBHEHHIA

COOTBCTCTBYIOIIUX XUMHUYCCKHUX peaKuHﬁ

CdopmupoBaHHOCTh YMEHUI TIAHUPOBATH U BBIOJIHATH XUMUYECKUI
JKCIIEPUMEHT (pa3jioKeHHE TEepOKCUIa BOAOpPOJAa B MPUCYTCTBUU
KaTaJIn3aTOpa, ONIpPEIEICHUE CPeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHMBEPCAJIbHOTO HHAMKATOpPa, BIUSHME pa3IM4YHBIX (PAaKTOPOB Ha
CKOPOCTh ~XMMMYECKON peakIHMH, peakluud HOHHOrO OOMeEHa,
KauecTBEHHbIE peakluu Ha cyJbdar-, KapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DPELIEHUE 3KCIEPUMEHTAIbHBIX 3aJad II0 TeMaM
«Metamnbe» u «HemeTanapl») B COOTBETCTBUU C MPABUIAMU TEXHHUKHU
0e30MacHOCTH TpU OOpalleHUH C BeLIECTBAMH U JabOPaTOPHBIM
000pyA0BaHUEM; IIPEACTABIIATh pe3yJIbTaThl XUMHYECKOI0
JKCHepuMeHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX

peaKuHﬁ u (bOpMYJ'II/IpOBaTB BBIBOJZIbI HA OCHOBC 3TUX PEC3YyJIbTATOB

ChopmupoBaHHOCTE yYMEHHI COONIOAATH TMpaBWia TOJIH30BAHUS
XUMHYECKOH TOCYyJ0H M NabopaTOpHBIM OOOpYJOBAaHUEM, a TaKKe
npaBuiia OOpalleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
IO BBITTOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTEepU30BaTh XAMUYECKHUE
IPOIIECCHI, JIeKAIIUe B OCHOBE MPOMBIIIJICHHOTO TOJXYYEeHUSI CEpHON
KHCIIOTHI, aMMHaKa, a TaKkke cPOpPMHUPOBAHHOCTH IMPEACTaBIECHUI 00
OoOIIMX HAyYHBIX MPHUHIMIAX M  JKOJOTHYECKHX  MpolieMax

XUMHYECKOTO MPOU3BOJCTBA
XUMHS U KU3Hb. PacuyéTel

CpopMHUpPOBAHHOCTh TPEJCTABICHUN O XUMHUYECKOW COCTABIISIONICH

eCTCCTBCHHOHayQHOﬁ KapTuUHbl MHpa, PO XUMHU B TIO3HAHUH



3.2

3.3

3.4

3.5

SABJICHUH NOPUPOIBI, B (OPMUPOBAHMHM MBIIUIEHUS M KyJIbTYpHI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TMPAKTUYECKUX 3a7ad U OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpefie

ChopMupoBaHHOCTD YMEHUU KPUTHUYECKH aHaJIU3UpPOBATh
XMMHUYECKYI0 HH(OpMaIuio, NOIy4aeMyl W3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHH COONMIOJATh TIPaBHIA JKOJIOTHYCCKU
1eJIeco00pa3HOro MOBENEHHUsT B OBITY W TPYAOBOHM NEATEIHLHOCTH B
LEISIX COXPAHEHHUs CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHOU
cpensl

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
ONPEAENEHHBIX BEIIECTB, MOHMMAs cMbIci nokaszatens 11K, noscHsITh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS UX BPEIHOTO

BOSI[GﬁCTBHH Ha OpraHu3M 4€JIOBCKa

ChopMupoBaHHOCTD YMEHHU IIPOBOJUTH BBIYUCIICHUS c
UCIIOJIB30BAHUEM IIOHATHS «MAaccoBas JOJA BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHMH Ta30B IPU XUMHUYECKUX PEAKIMSIX, MAacChl
BEIIECTBA WU 00bEMA ra3oB II0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOIO M3 Y4YacTBYIOUIMX B pPEAKLUUH BEILIECTB,
TEII0BOro 3¢ (eKra peakluyu Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl

BCIICCTB, NMPEBPAILLICHUA U COXPAaHCHUA SHCPIrun



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
1

11

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘ICCKOﬁ XUMHHU

Hpe,Z[MCT OpFaHHqCCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHC, Pa3BUTHC W 3HAYCHUC B
IMOJIYUYCHHUH HOBBLIX BCIICCTB WU MATCPHAJIOB. TGOPI/ISI CTPOCHUA OPraHUYCCKHUX

coenunennit A.M. bytnepoBa, €€ OCHOBHBIE MOJOKECHHS

CrpykTypHble (HOpPMYJIBl OPraHUYECKHX BEMIECTB. [ OMOJIOTHS, H30MEpHs.
XuMHYECKass CBSI3b B OPraHUYECKUX COEAUMHEHUSIX — OJIMHAPHBIE WM KpaTHbIE

CBA3H. Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHN4Y€CKUX BCIICCTB

HOMCHKJ'IaTypa OpTraHUYCCKUX COE€JUHECHUI (CI/ICTeMaTI/I‘ICCKaH) U TPHUBHUAJIBHBIC

Ha3BaHUs BOKHEHUIIIUX MPEICTaBUTENICH KJIIACCOB OPTaHMYECKUX BEIIECCTB
YrieBoaopoibl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psia. MeTaH U 9TaH — npocTenimme
MIPEJICTAaBUTENIN aJIKaHOB: (U3MUECKHMEe M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U I‘OpeHI/ISI), HaxXOKIACHUC B IPHUPOAC, IMOJTYYCHHUEC U IPUMCHCHUC

AJIKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psAl. DTWIEH M NPONWIEH —
NPOCTEUIINE TPEACTABUTENIN AIKCHOB: (U3MYECKHE W XUMHUYECKHE CBOICTBa
(peakuMyu TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApPATALMU, OKHUCIEHUS U

MOJIMMEPU3AIIH ), TOTyUYEeHUE U IPUMEHEHHE

Ankanuensl: Oytaamen-1,3 u wMetunOyramueH-1,3: cTpoeHHE, BaKHEHIITHE
XUMUYECKHE CBOMCTBA (peakius nmoaumepusanun). [looydeHne CHHTETHYECKOTO

Kay4dyKa U Pe3UHBI

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJOTHYECKUN pPsil. ATETHICH —
MPOCTEUIINI TPEACTaBUTENh QJIKHHOB: COCTaB, CTpO€HHUE, (U3HUECKUEe U
XUMUYECKHUE CBOMCTBA (peaKIMy TUAPUPOBAHNUS, TaIOT€HUPOBAHUS, TUIpaTalliHy,

TOpPEHHUsI ), TOyuYeHUE U IPUMEHEHHE

Apenbl. benszon: coctaB, crpoeHue, (uU3MYECKHME M XUMHYECKHE CBOWCTBA
(peakuuu raJoreHMpOBaHUs U HUTPOBAHUS ), IOJyYeHUE U IpUMEeHeHue. Tomyor:
COCTaB, CTpO€HHe, (u3Mueckrue M  XHMHYECKHE CBOWCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA W HUTPOBaHUS), MOJIYYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBs3b MEXAY YIVIEBOJOPOJAMH, NPUHAMJICKANUMU K

Pa3IMYHBIM Ki1acCaM

[Ipupoanbie HICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIii ra3 1 MonyTHHIE HEPTIHBIE



3.1

3.2

3.3

3.4

3.5

3.6

4.1

ra3el. Hetp u €€ mpoucxoxaenue. CrnocoObl mepepaboTKu He(TH: MEeperoHkKa,
KPEKUHT (TepMUUYECKHM, KaTaTUTHYECKUil), mupoius. [IpoaykTel mepepaboTKu
HepTH, MX TPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITYy. KamMeHHBIH yroimb u

MIPOAYKTHI €r0 nepepadboTKu
Kucnopoaconepskaiiye opraHMueCKue COeTMHEHUS

[IpenenbHble OAHOATOMHBIE COUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NIECKHE
U XMMHMYECKME  CBOWcTBAa  (peakuMM C  aKTUBHBIMH  METaJjulaMu,
raJloOr€HOBOJIOPOJIaMH, TOpPEHUE), NpUMEHeHHe. BoJopojHble CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. J[eiCTBUE METAHONA W 3TAHOJIA HA OPraHU3M 4YeJIOBEKa.
MHoOroaToMHbI€ CITUPTHL. DTUIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKUE U
XMMUYECKHe CBOHCTBa (B3aUMOJEHMCTBHE €O  INEJIOYHBIMM  MeTalaMH,
KayecTBEHHasl peaklds Ha MHOrOaTOMHble cnuptThl). [leiicTBue Ha OpraHusm

YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEpHHA U OTUJICHI TIUKOJIA

®deHoNl:  CTpoeHWE MOJEKyJdbl, (HU3NYEeCKue ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts ¢enomna. [lpumenenne penomna

AJ'IBZ[GFI/IJII)I 1 KE€TOHBI. q)OpMaHI)ILGFI/IJI, aleTaJIbACTuJa: CTPOCHHUC, q)HSI/ILleCKI/IG u
XHUMHUYECKHE CBOMCTBA (peaKLu/m OKHCJICHHMA M BOCCTAaHOBJICHHA, KAQUYCCTBCHHBIC

peaKI_II/II/I), MOJIYYCHHUEC U ITPUMCHCHUC

OHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAast UM YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3HUECKUe U XMMUYECKHE CBOMCTBa (CBOMCTBA, o0IIMe 115
Kjlacca KHCJOT, peakius JTepuduKanuu), TMOJyYyeHHe U IpUMEHEHHE.
CreapuHOBas U OJIEMHOBAsl KUCJIOTHl KaK IPEICTAaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIelcTBUE

Crnoxable 3QUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['HIPONH3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonoruueckas posb
AKHUPOB

VYraeBoasl: cocTaB, KilaccU(UKAIUSA yIIeBOJOB (MOHO-, - M IMOJUCAXapUIbl).
I'moko3a — mnpocTedmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3ruecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBue ¢ ruapokcunom memu(ll),
OKHCJICHWE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
OpOKeHHE TIIOKO3bl), HAXOXJIEHHE B IMPHUPOJE, MPUMEHEHHe, Ouoiioruueckas
ponb. ®otocunres. Ppykroza kak nzomep rioko3bl. Kpaxman u nemnonos3a Kak
npupoaHble nojauMepbl. CTpoeHHE KpaxMmana W LeTojo3bl. Pu3ndeckue u

XMMHUYECKHE CBOMCTBA KpaxMaia (T'MJIpojn3, KaUeCTBEHHAas peaKkius ¢ HOJ0M)
A3oTconepikaliie OpraHn4eckue CoeAMHEHNS

AMUHOKHCIIOTH Kak amM(OTepHbIe OpraHuYeckue coenuHeHus. Duzmueckue u

XHUMHUYECKHE CBOMCTBA aMHHOKMCJIOT (Ha npumepe I‘J'II/II_[I/IHa). buonorundeckoe



4.2

5.1

5.2

3HAUCHHE aMMHOKHUCIOT. [lenTuabl

benku kak mpuUpoOIHBIE BBICOKOMOJEKYIJApHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAas CTPyKTypa OeiakoB. XHWMHUYECKHE CBOWCTBA OEIKOB:

TUAPOJIH3, ICHATYpalisl, KaueCTBCHHBIC PEaKIUU Ha OeIKu
BricokoMoOneKyIsIpHBIE COEAUHEHHUS

OCHOBHBIE TIOHATHS XHMHHU BBICOKOMOJICKYJIAPHBIX CO@HHHCHHﬁZ MOHOMED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJMMEpU3allun, CPCAHASA MOJICKYJIAPHAA
macca. OCHOBHEBIC MCTOAbl CHHTC3a BbICOKOMOJICKYJISIPHBIX COCOUHCHHN —
IMoJIMMEpHU3alnA U IMOJIUKOHACHCA A

3KCHepI/IMCHTaJ'H>HBIe MCTOAbI H3YYUYCHHA BCHICCTB U HUX npeBpameHI/Iﬁ:

O3HAaKOMJICHUE C 06pa3uaMH IMPUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTHYCCKOI'O KayuyKa U pE3UHbL

11 KVIACC

Kon

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMblﬁ IJIEMEHT COA€CPKaHUSA

TeOpeTI/ILI€CKI/Ie OCHOBBI XMMHH

XuUMHUYECKUH 371eMeHT. AToM. SIpo aToma, M30TOIBI. DJIEKTPOHHAs 000JI0YKA.
DHEpreTHYeCKUe yPOBHHM, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d-3IEMEHTHI.
OcoOeHHOCTH pacTpe/eNieHUsT SJICKTPOHOB MO0 OPOUTANSM B aTOMax 3JIEMEHTOB

MEPBLIX ‘leTHpéX MepruoaoB. aﬂeKTpOHHaH KOH(I)I/IpraL[I/IH aTOMOB

Ilepnonnueckuit 3akoH u [lepuoguyeckas cucremMa XUMHYECKUX d1eMeHTOB J1.1.
MenneneeBa. CBsA3b NepUOAMYECKOTO 3akoHa H Ilepmoanueckoil cUCTEMBbI
xuMuueckux asnemMeHtoB J[.M. MenjgeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMU TPOCTHIX M CJIOXKHBIX BEHIECTB IO TpyNIaM U TMepUoam.

3HadeHue NEpUOANICCKOI0 3aKOHAa B pa3BUTUN HAYKU

Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BHJIBI XUMHUYECKOHW  CBS3U
(koBajieHTHasi HEMOJISIpHAs M TOJspHas, HOHHAs, MeTamdeckas). VoHbI:
KaTHOHBI U aHWOHBI. MeXxaHu3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBSA3U

(0OMeHHBIN M TOHOPHO-AaKLIENITOPHBIN). BonopoaHas cBs3b

BaneHTHOCTB. DeKTpooTpUIIATENbHOCTh. CTENEHb OKUCIECHUS

BemecTBa MOJNIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUMBl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa

BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucremax. McrtuHHBIC U KOJUIOUJHBIC PAaCTBOPLI. MaccoBas J0JIs1 BCIICCTBA B



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

3.1

3.2

pacTBope

KJ'IaCCI/I(bI/IKaI_II/I}I HCOPTaHNYCCKUX COCJIMHCHUM. HOMCHKHaTypa HCOPTaHUYCCKUX

BEILIECTB

Xumuyeckass — peakuus.  Knaccudukamuss — XUMHUECKMX — peakiuii B
HEOPraHWYECKOM M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MAacChl BEILECTB,

3aKOH COXPaHEHUsS U MPEBPALICHUS SHEPTUU IIPU XUMHUECKUX PEaKIMIX
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OOpatumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOUIME Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipunnun Jle [larense

OnektponuTHdeckas aucconmanus. CunbHble W cimalbie dekTposnnThl. Cpena
BOJHBIX PpaCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaJIBHaﬂ, eJI049Had. PeaKI_II/II/I HNOHHOTI'O

oOMmeHa
OKHUCIIUTENLHO-BOCCTAHOBUTEIILHBIC PEAKIIUU
Heopranuueckas xumus

Hemerannel. [Tonoxenune HemeramioB B [leproandeckoi cucteMe XMMHUYECKHX
anemenToB JI.MI. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBA HEMETAIJIOB. AJUTOTPOIHS HEMETAIIOB (Ha IPUMEPE KUCIOPOIa, CEPHI,
docdopa u yraeponaa)

XUMHUYECKHUE CBOWCTBA Ba)XXHEHIIUX HEMETAUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAIIMX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). [IpumeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

Mertambl. Ilonoxxkenue MetaiwioB B Ilepuoguyeckoil cuctemMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000J0UEK
aToMoB MetayuioB. OOme pusndeckne cBoicTBa MeTauioB. CIUlaBbl METAJLIOB.

3JICKTpOXHMH‘-ICCKPIfI paa HaHp}I)KCHI/Iﬁ METAJIJIOB

XUMHUYECKHUE CBOWMCTBA BAXKHEUIIMX METAIIOB (HATPWA, Kalui, KaJbIIHA,
MarHui, aJlOMUHUH, IIUHK, XpOM, JXKele30, MeAb) U WX coeauHeHui. OOme

CHoCcOObI MOTy4YeHUs] MeTaJUIO0B. [IprMeHeHre MeTaioB B OBITY M TEXHHUKE

I'eneTnueckas cBI3b HCOPTraHUMYCCKUX BCUICCTB, IIPUHAMJICIKAINNX K PA3JIUIHBIM

KJIaccaM
XUMHUS U KU3HD

Ponp xumMum B oOecriedeHUM HSKOJOTHYECKOW, DHEPreTHYECKON M THUIICBOMN
0€30MacHOCTH, Pa3BUTHU MeAUIMHBL. [[OHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHNYCCKUX peaKLII/Iﬁ

HpCHCTaBHeHI/IH 00 O6IJ_II/IX HAYYHBIX IMPUHIHUIIAX MPOMBIIJICHHOTO IOJYUCHUA



3.3

BaXHEHIINX BelecTB. YemoBeK B MUpE BELIECTB M MATEPUANIOB: BaKHEHIINE
CTPOMUTENbHBIE MaTepualbl, KOHCTPYKLIMOHHBIE MaTepHajbl, KpacKH, CTEKIIO,
KepaMHKa, MaTepHaJIbl JJis JJICKTPOHHMKH, HaHOMAaTepHUallbl, OPraHMYECKUEe M

MUHEpaJIbHBIEC YI00pEeHUs

XumMus u 3A0pPOBLC HYCJIIOBCKA: TIIpaBUJIa HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npemnaparos, IpaBujia 0€30I1aCHOTO MCITOIb30BaHUs IpernapaTroB OBITOBOM XMMHUH

B HOBCGHH@BHOﬁ KHU3HHU
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[Mabpuensn O.C., OctpoymoB W.I'., CnankoB C.A. Xumus 10 knacc. bazoBbiii
ypoBeHb - MockBa «IIpocenienne», 2019
I'a6puensn O.C., OctpoymoB N.I'., Cnaakos C.A. Xumus 11 knacc. ba3zoBblii
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