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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparnn», TpeOOBaHUM K pe3yIbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENbHONW MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
®denepany, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIO)KeHU «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIeJIeH,
COJICpKaHMs, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHYXXKUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
Yell0OBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs XuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX weaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3AUMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHhEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJI€HAa Ha pEIICHHE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOIIMMHU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydJaronmxcs, HEOOXOMUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMa, IPOAOJDKECHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass M HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHUEM 3HAHUM U3 00Iel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYECHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TOAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana H OO0yCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK HA  ONpPENEIEHHBIX
TEOPETUUYECKUX YPOBHsX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCST HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPraHUYECKUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKMX M  DIJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIIEBOAOPOJOB JO0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMueckod XUMHM I[OJyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs NEpBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl U3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH Marepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHuyeckas
XUMUSD» O00yYaroUUMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
rIIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01aromiel 10 00BACHSIONICH 1 MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BELECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLUMIX, UX CYLIHOCTU H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUIUMH KyJIbTYPOJOTUUYECKHM W NPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
IpYIrMMHM HayKaMH, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHA K IPOLIECCY
TBOpUYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pEeleHUs MWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI Ul MOHUMAaHMS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCIEpPUMEHTa H
pelIeHHsT TNPOTUBOPEUMH MEXAYy HOBBIMU (akTaMM M TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmnane pemieHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATM3ALMU
oOyyaroluxcsl MPUHATBIE MPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeayCcMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM KaKk HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero od1iero oopa3oBaHusi, IPU OMPEICICHUN
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LEeJIed W3Y4YEHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NeSATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHUS IMPEIMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUUW Kak  Ba)KHEHIIEH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaAKIMil, HEOOXOAMMBIX ISl NPUOOpETEeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM  IpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpernojlaBaHul  XUMHM B OoJNibllIed  CTENEeHM OTHAETCS  MPEeANOoYTECHHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUN U NMPUMEHEHUS UX B PEaJbHON JKU3HU
JUTSL peLIEHUs TPaKTUYECKHUX 3a]1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, KaK:

ajanTamus 00y4arolmuXxcs K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHre y O0OyYaroOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE I PA3JIUYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJII OLEHKH C MO3UIUI



9KOJIOTHYECKON OC30MacHOCTH XapaKTepa BIUSHUS BEIISCTB W XHUMHUYCCKHUX
IIPOIIECCOB HAa OPTaHMU3M YeJIOBEKa M MMPUPOIHYIO CPEIY;

pa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB, MHTCIUICKTYAJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH IS IIOMCKA W aHau3a YYeOHOW |
HAyYHO-TIOMYJIIPHOM MH(POPMAIIUH XMMHUYECKOTO COJICP KAHMS;

(GhOopMHpPOBaHHE U PA3BUTHE Y 00YUAIOMINXCSA aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUNA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIIUTAaHHWE Yy oOOydYarommxcss YOCKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIIPaBJICHHOCTH XHMHH, ©€ BaXXHOW pPOJM B PEIICHHH TJIOOAIBHBIX IPOOJIEM
paIMoOHAIBHOTO MTPUPOJIOIOIL30BaHNS, TIOMOJIHEHUS YHEPIeTHICCKUX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TaK)Ke NPUOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMW IS TPHHITHS TPAMOTHBIX PEIICHHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBJICHUSIMH.

B ydeOHOM IuIaHe cpemHero oOmEero oOpa3oBaHHS MPEAMET «XHMHSD
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOW 00sacTh «EcTecTBeHHO-HAY4YHBIC
IIPEIMETBD.

OO11ee YnCI0 YacoB, OTBEAEHHBIX IS U3YUYCHUS XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heieno).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMHUH

[IpenMeTr opraHMYeCKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUM HOBBIX BEIIECTB M MaTepuUasoB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHWYECKUX BelEecTB. ['omonorus, wnsomepus. XHUMHYECKAass CBA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccUpuUKaluu OpraHudeckux BeunlecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHMS BEHIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJCIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXACHWE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U IPONUIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALIIH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrUEe U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKUA YTIIEBOHOPOAOB. IlpupomHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpts» wu  «Yromp», MoIenMpoBaHHE  MOJIEKYJ  YIJIEBOJOPOAOB |
raJOr€HOMPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckme CoeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€eHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIUPTOB. JIeiCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHom: CTpOCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XMUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeibHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJCTaBUTENM BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
pOJIb )KUPOB.




YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOMCTBAa (B3aMMOJIEUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmala U
Heunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCTIepUMEHTANBHBIE METOABbl H3Y4YEHHs BEIIECTB M HX MPEBPAILLCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHEe kpaxmana C HOJOM),
IPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuértnbie 3a1auu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHu4eckKue COeINHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). bronormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OeiaKkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB M WX MpPEBpalleHUN:
HaOJI0ICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypauusi OEJIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHbIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPHU3AITIS U TTOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBa, (PU3MUECKHUE BETUUYMUHBI U SAMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
(¢oTocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
peECypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEICTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpEerapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHusl JEKTPOHOB M0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[leprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA M [lepmoandeckon CUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMU MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNlnaM M IEepUOJaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U aHUOHBI.



BemiectBa MOJEKYJSpPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Jis BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnun Jle [lartense.

DnekTpoautuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOIO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3inyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHAE PACUEThl, PACUEThl C HCMHOJIb30BAHUEM TOHATHUSL «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xummus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOWMCTBA BAXXHEUIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue cnocoObl noxyyeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
OKCIIEPUMEHTATBHBIX 3aJad, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PacTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuétsl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHs ¥ )KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyyHBIX METOJAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTe€puajbl, KpPaCKHh, CTEKJIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IOBCEITHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  H3YyYEeHUH oOOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce OCyIIeCTBISAETCA Yepe3 UCIOIb30BAHUE Kak
OOIUX EeCTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SIBISIOMIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.



dusnka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SJHEPTETHUECKUI YPOBEHB, BEIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TOJE3HBIE UCKOMIAEMBbIE, TOILIHBO,
pecypchl.

TexHomorus: XumMmudeckasi MPOMBIIIICHHOCTh, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
NPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPENapaToB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4JaronMMHUCsL TPOTPAMM  CpPEIHEro oO0mero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJICTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIBbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTaroTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMeTa «XUMHUS»  OTpPaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOyuyaromuxcs Mo peajiv3aluy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YyYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX PHU aHATU3€ PA3JIMYHbIX BUJIOB YUECOHOU 1€ TENHHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yJbTaT
JUTITCIIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIEIYIOLIEM
aHanau3e MH(pOpMAIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBAapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE NOCIEACTBUU 3THUX
MOCTYNKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOJIroicHUsT TpaBWI 0e30MacHOTO OOpallleHus C BeleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY HM3YUYEHHIO MPOQPECCHI Pa3IMdHOTO pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUMU;

YBAKEHUS K TPYAY, JHOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oymymiedi mpodeccun W peaym3anuu COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
peleHns BONPOCOB PAlMOHAIBHOIO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
bopMHpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpYKaroUeM MHUpE Kak O €IMHCTBE MPHUPOJblI U YEJOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIKM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILLIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SBJICHUH OKPYIKAIOIIETo MUpPa U
IIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIeIaTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HayudHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Ipo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIICIOBATEIBCKON ACSITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccunoHambHOMI

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOTO Tpeamera «XuMHUshH» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuKky METOJ0B IO3HAHMS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUe);

YHUBEpCAJIbHBIC yUeOHbIEC NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABaTEeJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3upoOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTU C MOCTABJICHHBIMU 1LIEJISIMU;



UCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBINUICHHS —
BBIICIIATh XapaKTEpHbIEC MPU3HAKKA TOHATHM W YCTaHaBIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh IMPUYMHHO-CJIEJICTBEHHBIC CBSI3M MEXAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykAeHUs (MHIYKTHBHbBIE, JAECIyKTUBHBIE, I10
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHS,;

IIPUMEHATH B IPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
INPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEePHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE IeiiCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENLCKOW U MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pPEUIEHUS] NPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B [TO3HAHMS.

3) pabora ¢ uHpopmaunmeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HWHGpopMauuu (Hay4yHO-
NOMYyJIsSIpHAsl JIUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;



(bopMyTUPOBATH 3aNPOCH U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIOJHEHHS yYEeOHBIX 3amad
OTpeENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCcTBE CpeAcTBa Npu paboTe cC
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKHUE) 3HAKKU U CUMBOJIBI, (hOPMYJIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEMOM TEMBI B XOJE IHAaora W/WiH
JTUCKYCCHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/I0KEHHOM 3a/1a4H;

BBICTYNATh C TMpPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCICIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, pealn3alud y9eOHOTO MpOoeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CyXIeHHSI 1 0OMEHA MHEHUSMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBbHYIO
NEeATEeILHOCTh, ONpeneNsas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TPHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambojee
3¢ (}eKTUBHBIN Ccrmoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpA, POJIA XHWMHUHA B TO3HAHUM SIBICHUU



npupoAsl, B (QOPMUPOBAHWUM MBINUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7a9
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAECT:
OCHOBOITOJIATAIONINE TOHATHA (XUMHUYECKHH JJIEMEHT, aToOM, DJJICKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YINIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
paauiKai, U30MepHs, H30MEPhI, TOMOJIOTHUECKHUM Psifl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHUCTIOPOJI M a30TCOJEpIKAIIUe COCIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XWMHW, MHPOBO33PCHUYCCKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAHHUS TPHYMHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJIYYCHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSATEIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMCHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPHU
OIKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMysT OpraHMYECKHMX BEMIECTB W ypaBHEHUH XUMHYCCKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJ OPTaHUYECKUX BEIISCTB IS WIUTIOCTPAIMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJJIC)KHOCTh HM3yUYECHHBIX
OPTraHMYECKHUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKALIUE
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCAWMHEHUS), JaBaTh WM Ha3BaHUSA II0
cuctematudyeckoir Homenknatype (IUPAC), a Takke NpHUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OT/EJBbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
STWJICHTJIMKOb, TJIHIECPUH, (eHOoN, (HOopMabIeTH I, aleTalbICTHI, MypaBbHHAsA
KHCJIOTa, YKCYCHAsl KHCIIOTAa, OJIEMHOBAS KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TITFOK03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TIIMLIEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJYy HHUMH YpPaBHECHHUSIMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
Chipbs (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPAKTUYECKOE TPUMEHEHHE TIPOyKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsaX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIa0OpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH pPE3yJbTaThl
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYFOIIMX
peakuuii 1 GOPMyJIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uHpopMaIMio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeICTBAa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIIEHUSI M TPEAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeJI0BEKa;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI pElICHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJIUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEII[ECTB B OBITY U MIPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIH30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIHHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Ta3, YIJIEKUCIBIM ra3, aMMUak, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANUECKOTO 3aKoHa /JI.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

cOpPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHAITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
110 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKOW CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(MUIIMPOBATH XUMHUYECKUE PEAKIUH IO
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEArupyOIIMX BEHIECTB, TEILIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI AJIEMEHTOB, 0OpaTUMOCTH
pEeaKIuu, yYacTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHMI COCTABJISATh YpPaBHEHUS PEAKIUNA pPa3THMUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKIii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT J0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPIKIAFOIIHIEC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAy4YHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUMN Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILIECTB, TEIJIOBOrO 3(P(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMSI MAaCChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH U BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpENICJICHHE Cpelbl PACTBOPOB BEMIECTB C MOMOILIBI YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIluu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CyibQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJad T0
temam «Metaiub» u «HeMetamnbe») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIO0BaHUEM,
MPEACTaBIATh PE3YJbTaThl XHUMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKIUii U (POPMyIMPOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, MaTEpHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOM NEITEIBHOCTH B IEIIAX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JECHCTBHS HA )KUBBIE OPTAHU3MBbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
NPENOTBPAIICHUS X BPEHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaudecTBO 4acoB

JuaexkTpoHHbIe (HU(PpoOBbHIE)

Ne /i Kourpouabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[TpenmMeT opraHn4YecKo XUMUH.
1.1 Teopus cTpOCHUST OPraHUICCKUX 4
coenuHenuit A. M. bytneposa
Hroro no pazneny 4
Pa3znen 2. YrieBoaopoanbl
IIpenenbHbIe YriIeBOOOPOIBI —
2.1 6 1
ATKaHBI
59 HenpenenbHble yriieBOgOPOIBL: 10 1
QJIKCHBI, AJIKAINCHBI, ATKUHBI
2.3 [uknoankaHsl 1
2.4 BreraucnuenbHbIe 331291 2
2.5 ApoMaTu4ecKue yriieBoA0pOIbI 2
2.6 I'eneTnyeckas cBs3b 1
57 [IpupoaHble HCTOYHUKU 3 1

yIJIEBOAOPOAOB U UX MepepaboTka




Uroro no pazgeny

25

Paznen 3. Kucsiopoacoaep:kamiue oprannyeckue coenHeHust

3.1 Cruptel. deron 5

3.2 Anpaeruasl. KapOboHOBBIE 10
' KUCIIOTHI. CIIOKHBIE dPUPBI

3.3 VYriaeBoasl 6
Hroro no pazgeny 21

Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coeIuHeHust

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 10
Htoro no pazneny 10
Paspnen 5. BeicokoMoOJIeKYIsIpHbIE COCAUHEHUS

5.1 | ITnacrmaccel. Kaydayku. Boigokna 3
Hroro mo pazneny 3

IloBTOpEHME.

Paznen 1. 'eneTnueckas cBs3b OpPraHn4€CKUuX BEIIECCTB

I'eneTnueckas cBA3b

11 2
OpPraHMYECKHX BEIICCTB

1.2 ‘ [ToBTOpEHME N KOHTPOJIH 3

Hroro 5

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne o/ Kontpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
11 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIECTB
1.2 XHUMHYECKUE PEAKITUN 6 1 1
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.3 u [leproanueckas cucteMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
14 Crtpoenue atoma 4
Hroro no paszneny 17
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertabl
2.2 Hemeramibt 1
53 CBsi3b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

38







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3yqeﬂml :)Iﬁl?al;osaTenbﬂue
padoThbI padoThI pecypes:
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopus ctpoeHHst OpraHM4YECKUX 1
coequHeHnil. CTpoeHue aToMa yrieposa.
Teopus ctpoeHHst OpraHM4YEeCKUX
3 coenunenuii A. M. bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
4 opraHuueckux semects. HomeHkinatypa 1
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
5 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUECKUHN PSIJL
N3oMepust 1 HOMEHKIIaTypa alKaHOB
7 XHUMHUYECKUE CBOKCTBA aJIKaHOB
8 OcHOBHBIE CTIOCOOBI MOYYEHHUSI aJIKaHOB U 1
UX IPUMEHEHHE.
9 MeraH n 3TaH — npocTenmne 1
MIPEICTaBUTENH aJIKaHOB
10 [IpakTuyeckas padora Nel. OnpeneneHue 1 1

QJICMCHTHOI'O COCTaBa OPraHUYCCKHUX




BCIICCTB.

AJIKEHBI: COCTaB U CTpOEHUE, PU3nUECcKue

11 .
CBOICTBa

12 XUMHUYECKUE CBOMCTBA aJIKEHOB

13 OcHoBHbIE CTIOCOOBI MOTYYESHHS U
IIPUMEHEHHE AJIKEHOB

14 DTWIEH U IPONUJIEH — MPOCTEUIIINE
MIPE/ICTAaBUTENH aJIKEHOB

15 [IpaxTnueckas padora Ne 2 «Ilomyuenue
ATWJIEHA U U3yUEHUE €r0 CBOMCTBY

16 AJIKagueHsl

17 Kayuykn
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHSI,

18 TOMOJIOTHYECKHUN psall. Pusnyeckue
CBOMCTBA.

19 XUMHUYECKHE CBOMCTBA aJIKUHOB.

20 OcHoBHBIE CTIOCOOBI MOTYYEHUS U
MIPUMEHEHUE ATKUHOB.

21 [ukmoankaHsl

99 Brruncnenus no ypaBHEHUIO XUMHYECKOU
peakuun

93 Pemenue 3aga4 Ha BBIBOJ MOJIEKYJISIPHOM
(hopMyJTbI OPraHNMYECKOTO BEIIECTBA.
Apensl: 6en3on u Toiayoi. Cocras,

24 cTpoeHue , Gpu3nvecKue
CBOMCTBA. TOKCUYHOCTH apEHOB

25 XHUMHUYECKNE CBOWCTBA , TIOJYUYEHUE U




IIPUMEHEHHUE aPEHOB.

I'enetnueckas cBA3b YIia€BogJ0opoa0B,

26 MIPUHAUISKAIUX K Pa3IMYHBIM KJlaccaM
[IpupoiHbIE HCTOYHUKH YTIJIEBOIOPOIOB:

27 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

28 OOomenne u cucTeMaTu3anus 3HaHUK 110
Teme "YrieBogopoas"

29 KonTponbnas pabota Nel mo teme
"YraeBonopoab"
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

30 MeTaHo 1 3TaHoi. Pusnueckue CBOMCTBA.
Bonoponnas cBs3b
XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX

31 OJIHOATOMHBIX CITUPTOB, MOJTyYEHUE U
MIpUMEHEHUE.

39 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIUKOJIb U
TJIMIIEPUH

33 @DeHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

34 Brruncnenus no ypaBHEHUIO XUMHYECKOU
peaxuu.

35 Anpneruas. Cocta, CTpOCHHE, U30MEPUSI U
HOMEHKJIaTypa,hru3nuecKnue CBOiCcTBa.

36 Anpaernipl, XMMHYSCKHE CBOMCTBA,
MoJIy4yeHue, IpUMEHEHHE.

37 Kap6onossie kucnotsl. Kitaccudukanus,

HOMEHKJIATypa U U30Mepusl.




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

38
KHCJIOTBI.

39 [IpakTrueckas padota Ne 3. «CBoiicTBa
pacTBOpa YKCyCHOMN KHCIOTBDY
CreapuHOBasi, MaTIbLMUTUHOBAS U OJICUHOBAS

40 KHCJIOThI KaK IIPEJCTaBUTENN BBICIIMX
KapOOHOBBIX KUCIIOT

a1 Brruncnenus 1o ypaBHEHHUIO XUMHYECKOU
peaxkuuu.

CrnoxHble 3(upbl KaK MPOU3BOJHBIE

42 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
3¢upoB

43 XKupsl: runponus, npuMeHeHue,
OuoJIornYecKas poJib KHUPOB

44 Motronue cpeactaa
VYraeBojpsl: cOCTaB, KiIaccuuKanus.

45 Monocaxapuasl Baxneitmne
MIpeICTaBUTEINHN: TJII0K03a, (PpyKTO3a.

46 Jucaxapuel.

47 Kpaxman u nemironosa kak npupoHbie
TIOJTUMEPHI
O06o0011eHre U cucTeMaTu3alys 3HaHuH 10

48 teme «Kucnopogoconepxaiiue
OpTaHUYECKUE COCTUHEHHSDY

49 IIpaktuyeckas pabora Ne4 "VrieBoan!"
KonTponbnas padorta Ne2 o teme

50 «Kucnopoacoaepxaiire opraHuueckme

COCAUHCHUA»




51 AMUHBI, UX KJIaccu(HUKaIus.

59 CBolicTBa aMUHOB, MMOJy4YCHUE,
MIPUMEHEHHUE.

53 AMMHOKHUCIIOTBI, CTPOCHUE MOJIEKYI,
HOMEHKJIaTypa.

94 XHUMHYECKHE CBOMCTBA aMHUHOKHCIIOT.

55 benku, ux crpoeHue u PyHKIUH.

56 XUMHUYECKHE CBOMCTBA OEITKOB
O060011IeHNEe U TTOBTOPEHNUE TEMBI

57 «A30TOCOIepKaIIie OpraHUIYeCKHe
BEIIECTBA»
Pemrenne 3a1a4d Ha BBIBOJ MOJIEKYJISIPHOU

58 (bopMyIIBI a30TCOAEPIKAILETO
OpPraHUYECKOTO BEIIEeCTBA

59 Brruncnenus no ypaBHEHHUIO XUMHYECKOU
peaxuu.
KontponbHast pabota Ne3 o reme

60 "A30TcoeprKalIe OpraHndecKue
Berecrna"

61 Knaccudukanus nonumepos.
HckycTBeHHBIE TOTUMEPHI.

62 CuHTeTHY€eCKHE MOIUMEPHI.

63 [IpakTuueckas pabora Ne4 "PacniozHaBanue
IJ1acTMacc ¥ BOJIOKOH"

64 ['eHeTHUecKas CBsI3b MEXKAY KiIaccaMu
OpPraHUYECKUX COCTUHEHUH.

65 ['eHeTHuecKas CBsI3b MEXKAY KIacCaMH




OPraHUYEeCKUX COECIUHECHUM.

O06001IeHre 3HAHKUH MTOKYPCY

66 . 1
OpPTraHUYeCKOW XMMHUHU.
67 KonTtponsHas padora Ne4 (utoroas)
68 AHaJM3 UTOrOBOM KOHTPOJIBHOM PaOOTHI.
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

ATOM - cl1okHas qacTuia.

KoauuecTBO 9acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

CocTosiHHE AJIEKTPOHOB B aTOME.

DNeKTPOHHBbIE KOH(UTYpAIIH aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

Banenrabeie BO3MOXHOCTH aTOMOB
XUMHUYCCKHUX 3JICMCHTOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas
crucTemMa XuMU4Yeckux 3iemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSAMHEHNN
10 TPpyIIaM U NeproiaMm.

3nauenue [lepuonnyeckoro 3akoHa u

CHCTEMbI XUMHUUYECKHX DJIIECMCHTOB
JI.1.MeHnneneeBa

O0001eHne 1 cucTEMaTU3aINs 3HAHUI
1o pazaeiny "Crpoenue atoma”

10

XumMmudeckas CBs3b, €€ BUIbI; MEXaHU3MBI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.

Bonoponnas cBs3b

11

MNouuag cBa3s.




12

Mertannuueckas cBSI3b.

BemectBa MoneKynIsspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHUS

14 [lonsTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI.

15 MaccoBas 101151 BEIlIECTBa B PacTBOpE

16 MaccoBas 0715 BeIIecTBa B pacTBOpE.
Knaccudukanus XuMHU4ecKnux peakiui B
HEOPraHWYECKON U OPraHUYECKON XMUMUH.

17 3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHS U TPEBPALICHUS YHEPTUU TIPU
XUMHUYECKHX peaKIusaxX

18 O06001eHne U cucTeMaTu3alus 3HaHUK
no pazaeny "Crtpoenue BemecTsa'

19 Knaccugukarus XTHMHYECKHX peakuil B
OpPraHUYecKOi U HEOPraHMYECKOW XUMUHU

20 Cxopoctb peakui. @akTopbl,BIUSIONINE
Ha CKOPOCTb PEAKIUH.
OOpaTuMble XUMHUYECKHE PEAKIUH.

21 XHMHYECKOE PAaBHOBECHE U YCIIOBUS €T0
CMEIIECHUS.
[Tpaktuyeckas padora Ne 1. «Bousiaue

22 pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

93 OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
pEaKINH.

24 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE

peaxiuu




[MousiTHe 00 AmeKTpou3e. DINEKTPOIU3

25
pacIuiaBoB.

26 DIIEKTPOJIN3 PACTBOPOB COJICH.

97 O000111IeHNE 3HAHHUH 110 TEME
"TeopeTrueckue OCHOBbI XuMuu'"

28 KonTtponsnast padora Nel mo teme
«Teopernueckre OCHOBBI XUMUM»

29 Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB.
MeTtamisl, uX IOJIOKEHHE B
[Tepuoanueckoii cucTeMe XUMUUECKUX

30 snemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYEeCcKre CBOMCTBAa METAJLIIOB

31 OO6mue cnocoObl MOTYUYEHUS METAJLIOB.

39 CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUN
A HAIIPSIKEHUN METaJIOB

33 OO01Ire XUMHYECKHE CBOMCTBA METAJIOB.

34 XUMHYECKHE CBOMCTBA MIEIIOUYHEBIX
METAJJIOB U UX COCTUHCHHI.
XUMUYECKUE CBOWCTBA OEpUILINS, MAaTHUS

35 U IIEIOYHO3EMEIbHBIX METAJIJIOB U UX
COE€IUHEHHI

36 XuMHYECKUE CBOMCTBA AIIOMUHHS U €TO
COCIUHECHMI.

37 XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX

COeTUHEHNN




XuMHYEeCKHE CBOMCTBA IIMHKA, JKeJe3a U

38 .
WX COCIMHEHUN
[TpakTuueckas padota Ne 2. "Pemenue

39 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Metaipi»"
Hewmerainbl, MX mojiokeHue B

40 [Tepuoauueckoil cucreMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB
Ou3nyecKue CBOWCTBAa HEMETAJLIOB.

41 AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCITI0poJia, cepsl, (hocdopa u yrieposaa)

42 XUMHUYECKUE CBOMCTBA raJIOT€HOB U UX
COCMHECHUM.

43 XVMHYECKUE CBOWCTBA CEPHI U €€
COeTMHEHNN

44 XuMmHuecKue cBoiicTa a3orta, ¢pochopa u
HUX COeJUHEHUU

45 XUMHYECKUE CBOMCTBA yIiIepoaa u
KPEMHHUS U UX COCTMHEHU.

46 [IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U
UX COeIUHEHUN

47 [lonyuenne HemeTannos.
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI.

48 [Tousitie 0 BogopoaHoM mokasateine (pH)
pactBopa. Peakuiuu nonHoro ooMeHa.

49 I'maponus oprannyeckux u

HCOPTaHNYCCKUX BCIICCTB.




50

51

52

I'maposn3 opraHndecKkux u
HEOPTraHUYECKHUX BEIECTB.

Bpruncnenus no ypaBHeHUsAM
XUMHUYECKHUX PEaKIUN U
TEPMOXUMHUYECKUE PACUETHI.

0O000111eHrEe U cCUCTEMATU3ALMs 3HAHUI
o Teme "Hemeramnber"

53

[Ipaktuueckas padora Ne 3. «Pemenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramist"»

54

55

KonTtponpsHas padora Ne2mo Temam
«Metamiey u «HeMmetaiien)

HCOpI‘aHI/I‘ICCKI/Ie U OPTraHU4YCCKHEC
KHCJIOTHI.

56

Heopranunueckue u opranuueckue
KHUCIIOTBI.

S7

58

59

Heopranunueckue u opranuueckue
OCHOBaHUS

AMoTepHbIe HEOpraHUYECKHe U
OpTraHUYECKUE COEANHEHUSI.
['eneTnyeckasi CBSI3b HEOPraHUYECKHUX U
OpTraHWYECKUX BEIIECTB

I'enernueckas cBs3b MCKIY KJIaCCaMUn
OpTaHUYCCKUX U HCOPTaHNUYCCKUX
BCIICCTB.

60

I'ereTmueckas CBI3b MCXKIY KilacCaMu
OpTraHUYCCKUX U HCOPTaHUICCKUX
BCIICCTB.




61

O0001eHUE U CUCTEMATU3ALINS 3HAHUI.

62 KoHntpoinbnas padota Ne 3 (utoropas)

63 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI 1
Posab xuMun B 00ecrieyeHUH

64 AKOJIOTUYECKOM, SHEPreTUYECKON U 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
M€ QULNHBI
[TpencraBienust 06 0OIIMX HAYYHBIX

65 MIPUHIIUIIAX POMBIIIIEHHOTO MOTYYSHHUS 1
BKHEHNIINX BEIIECTB

66 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

67 XHUMHS U 370pPOBbE YEIIOBEKA 1

68 XHUMHS ¥ 370pPOBbE YECIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






