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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEIBLHON MPOrpamMMbl CpeAHEro oOIIero oOpa3oBaHUSs
(®OIT  COO), npencraBaeHHbIX B DeaepalbHOM  TOCYJapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
ydueOHOro mpeamera «XuMmus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
Qenepanuy, pealM3yOIIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPaAaMMBbI, U
OCHOBHBIX TOJOXKEeHUN «CTparernu pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepauuu Ha nepuon a0 2025 roxa» (Pacnopsikenue IlpaButenbcrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOA0B K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K ONPENEIICHUIO
oO1iel cTpareruu o0y4eHus, BOCOIUTAHUS U Pa3BUTHUS O0yYaIOMIMXCSA CPEICTBAMU
yuebHoro npeameta «Xumus» 171 10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHUentyanbHble nojoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHus, pPe3yJbTaToB OOy4YeHHS U TpeOOBaHHM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XVUMHYECKOE o0Opa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTebHOM OpPraHu3alnu, SBISIETCS HEOThEMIIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAIONIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX LEHHOCTEH, MPHUCYIINX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa3oBaHHA. OTH LEHHOCTH KacaloTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (POPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYpPbl
YeloBeKa, a TakKKe DSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBBI0O M HOpHUpPOJHON cpene. Peamnusyercs xumuueckoe o00pa3oBaHue
00yJaroIMXCcsl Ha YPOBHE CPEJIHEro OoO0Iero o0pa3oBaHus CpeICTBAMU Y4eOHOTO
npeaMera «XHUMHsSD, COJIEpKaHUE M TOCTPOCHHE KOTOPOro OIPENESICHbl B
nporpaMme MO XHMUU C YYETOM CHeHU(PUKH HAYKHM XUMHH, €€ 3HAYCHUS B
MO3HAHWU TPHUPOJbI U B MaTE€pUAIbHOW >KM3HH OOIIECTBA, a TakXkKe C y4ETOM
o0ImuX 1eMed W TMPUHIUIOB, XapPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoii denepanum.

XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MTPaeT 0coOyio poJib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTEpUATLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIBLHOTO HAYYHOTO MBILICHUS,
B CO3/IaHME€ 1EJIOCTHOTO MPEJCTaBICHUS 00 OKpY>KAIOIIEM MUpE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHpa, OCO3HAHMSI B3aMMOCBS3H MEXIY
CTPOCHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEHUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs CTajla
HEOTHEMJIEMOI 4aCThi0 MUPOBOW KyJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa M KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHasA, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJI00aNbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHsI YEJNOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOM, MUILEBO, IKOIOrMUECKON 0€30M1aCHOCTU U OXPAHBI 30POBbSL.

B coorBercTBUM C OOMMMH LENSIMH W MPUHLMIIAMU CPEAHETO OOIIETro
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl YPOBEHb
U3yYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOJATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM JJsi  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPHUEHTHPOB, YCIECHIHOIO BKJIIOYEHUS B JKU3Hb COLUyMa, IPOAOJDKCHUSA
00pa3oBaHusl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocraBnsgomuMy  npeaMeTa  «XUMUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumusi» u «OOm@as M HeopraHudeckas XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: cUCTeMa
3HaHUU MO HEOPTaHWYECKOW XUMHH (C BKIFOYEHUWEM 3HAHHUU U3 OOIIeld XUMUM) U
OpraHnyeckon xuMuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUU IIPU HU3YUYEHUHU
npeaMera o0OecreynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEr0 MHOT000pa3us
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XHUMUH.

CrpykTypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOTO IMOAXOJa K H3YYEHUI0 Yy4eOHOro Marepuana M OO0yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HA  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHsAX. Tak, B Kypce OpPraHM4EeCKOM XHMHH BEIIECTBA
paccMaTpuBAKOTCA HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHHM, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DJIEKTPOHHBIX
OPEACTABICHUM O CTpoeHHH BemlecTB. CBeeHuss 00 H3y4aeMmblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YTJIIEBOJOPOAOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIVMHEHMH. B Kypce OpraHn4ecKol XUMHUHU MOJy4aroT pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus MEepBOHAYAIbHbBIC
IpEICTaBICHU O XMMHUYECKOM CBsI3HU, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMSI, O XUMHUECKON PEAKLINH.

[lon HOBBIM yriOM 3peHHs B MmpeameTe «XuMHs» 0a30BOro ypoBHS
paccMaTpuBaeTCs HW3YYEHHBI Ha YpPOBHE OCHOBHOrO 0O0IIEro o0pa3oBaHUA
TEOPETUUECKHIl MaTepualn u (DAKTOJIOTMUECKUE CBEICHHS O BeIleCcTBax U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuueckas
XUMHSD» 00yYarolmMMcsl TMPEAOCTaBIsETCS BO3MOXHOCTH OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIINH,



rIy0Xe TOHATH HWCTOPUYECKOEe U3MEHEHHE (YHKIHMI STOro 3akoHa — OT
00001aroIIeH 10 0OBSICHSAIOICH U TPOTHO3UPYIOIICH.

Ennnas cucremMa 3HaHMM O BaXKHEHIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NPOTEKaHus JonoyHserca B Kypcax 10 m 11 xknaccos
AJIEMEHTaMHU COJEPXKaHUsI, HMEIOIIMMH KYJIbTYPOJOTUYECKUM U TPHUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHMMAHHMIO B3aUMOCBSI3U XUMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHON W MPAKTHYECKON
JESATEILHOCTH 4YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHS K IMPOIECCY
TBOpUYECTBA B O0JACTH TEOPUM M MPAKTUYECKUX MPHUIONKEHUN XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMAIUIO U
OpUMEHSATh €€ MJi1 TOMNOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTANIbHBIX HMCCIIEA0BATENIbCKUX 3a/1a4u. B 1einom cogepkanue yueOHOro
npeaMera «XUMHS»  JAHHOTO  YPOBHS  W3YYEHHS  OpPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIUXCSd MHUPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHMS
¢unocopckux uaeH, Takux KakK: MarepualbHOE €IMHCTBO HEOPraHMYECKOro M
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHUEM, I[103HABAEMOCTh MPHUPOJHBIX SBJICHUM NYyTEM OHKCHEPUMEHTAa U
pelieHusi TMPOTUBOPEYMH MEXAY HOBbBIMH (akTaMd U TEOPETHUUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUIEHUHU 3KOJOTHMYECKHX MpoodsieMm, a
TaKKe Mpo0eM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmane pemeHus 3amay  BOCHUTAHUS, Pa3BUTUS M COLIMAIM3ALMU
00y4aloNINXCsl TMPUHITBIE MPOTPAaMMONM MO XUMHUU MOAXOJbI K ONPEACICHUIO
COIepaHUs M TOCTPOCHHS TMpeAMeTa MPEeAyCMATPUBAIOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUN, UMEOMUX 0a30BOo€ 3HAYECHHE s
pa3IMYHBIX BHJIOB JICSITEIBHOCTU: pELIEHUS MpoOJieM, IOMCKa, aHalu3a u
00paboTku nHpOpMaLKK, HEOOXOJUMBIX AJIA MPUOOPETEHUS ONBITA MPAKTUIECKON
U HCCIIEOBATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mpemnogaBaHWsS XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa30BaHus, PU OMPEACIICHUN
COJIEP)KATEIIbHON XapaKTepUCTUKHU ILIeJIe H3y4YeHUs MpeAMEeTa HalpaBICHUEM
NEPBOCTETICHHOW 3HAYMMOCTU TPAAMIIMOHHO TpU3HAETCA (HOPMHUpPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OOJAaCTH COBPEMEHHOT'O €CTECTBO3HAHMWSI, MPAKTUYECKOU
JEATEIIbHOCTH 4YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOM TOYKHA 3PEHHsI TaKOM MOAXOJ K OIPEIACICHUIO LENEH W3y4YeHUs
peaMeTa SABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs] TJIaBHBIMHU LEJSIMU HM3Yy4YEHUs MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCS:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUUW KaK  BaKHCHIIICH
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEeBBIC MOHATHSA, (QyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHME f3bIKA HAayKH, YCBOCHME W IOHUMAHHUE CYLIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOI0 XapakTepa, 03HAKOMIIEHHE C HUCTOpUeH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX IJisi MPUOOPETECHUS
YMEHHUM OpPUEHTHPOBATHCA B MHPE BEIIECTB U XHUMHUYECKHX SBJICHUH,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e Ppa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMpPaBUII
06e30macHOro oOpalleHusl ¢ BeleCTBaMu.

Hapsany ¢ atuMm, comepkaTenbHas XapaKTepUCTHKA LI€JIEW U 3a7a4 U3YUYEHUS
peaMeTa B MporpaMMe M0 XMMHUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpeHero obmiero odpazopanus. CeroaHs B
NpernojaBaHui XUMHM B  OOJbIIEH  CTENEeHM OTHAETCS  MPEeANOoYTEeHHUE
NPaKTUYECKOW KOMIIOHEHTE COJIEp)KaHWsl OOy4YeHHUs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa3oBaTEIbHOW OpraHu3alli, BIAJCIOIIEro He
HAOOpOM 3HaHUM, a (PYHKIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CHocOO0aMu H
YMEHUSIMU aKTUBHOTO TOJIYYEHHUs 3HAHUW M MPUMEHEHUS UX B pPEajbHON JKU3HU
JJIs1 pEILICHUS PAKTUYECKHUX 3a]1a4.

B cBs3u ¢ 3TUM mnpu U3ydYEHUH TpeaMeTa «XUMHUS» JTOMUHUPYIOIIEE
3Ha4YE€HHUE MPUOOPETAIOT TaKUE LIEJIU U 3a]1auM, KaK:

aganTanus o0ydJaroIMXCcs K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
(GbopMHUpOBaHME  HUHTEJUIEKTyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MNPUHATHIO T'PaMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYAIIMSIX, CB3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYaromMXCsl  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIMNX YHHUBEPCAJIbHOE 3HAYCHUE Ui PA3JIUYHBIX BUIOB
NEeATENbHOCTH: PELIeHUs MpoOJeM, MOUCKA, aHaIu3a U 00padOTKM MH(POpPMaLIUH,
HEOOXOAMMBIX ISl TIPUOOPETEHUsST OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B I[IO3HAHUM XHMHUH, a TaKXKe JJIs OLEHKUM C TO3ULUU
AKOJIOTMYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XHUMHUYECKHX
IIPOLIECCOB HA OPTaHM3M YEJI0BEKA U MPUPOIHYIO CPENY;



pPa3BUTHE ITO3HABATEJIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YyYarOIINXCsl: CIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCII0JIb30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JJI MOMCKAa U aHamu3a y4eOHOU u
HAYYHO-NIOMYJISIPHON MH(POPMALIMU XMMHUYECKOT'O COJIEP KAHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaroumxcsi YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAINPaBICHHOCTH XHMHH, €€ BaXXHOW POJM B PEIICHUU TI00aNbHBIX MpoOiIemM
palMOHAIIBHOTO MPUPOIOIOJIb30BAHUS, MOTIOJHEHUSI SHEPTETUUECKUX PECYpCOB U
COXpaHEHHUsI MPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpeKHOTO
OTHOLIEHUSI K TPHUPOJE M CBOEMY 3J0pOBbIO, a TaKKe MPUOOpPETEHHUs OIbITa
UCIIOJIb30BAaHUSl TOJNYYEHHBIX 3HAHWM ISl TPUHATUS TPAMOTHBIX pEIICHUH B
CUTYaIUSIX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B yuebHoM maHe cpenHero oOmiero oOpa3oBaHUs MPEaMET «XUMUS»
0a30BOT0 YpOBHSI BXOJMT B COCTaB MpeaMeTHOM obOnactu «EcTecTBeHHO-HAay4YHbIE
PEIMETHD».

OO611ee 4ncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero odiero odpazoBaHusi, cocrasisieT 68 yacos: B 10 kmacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heemo).\

BocnurarenpHbIi MOTEHIUAI TPpEeAMETA « XUMMUSI»

YueOHbIll mpenMer «XHUMHS» H3yYaeTcs Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl B kKauecTBe obOs3arenbHoro npeamera B 10-11-x kiaccax.

Peanuzanus BoCHUTaTENbHOrO MOTEHIMATIA YPOKOB IMpeAMeTa «XUMU»
(YpOuHON JEeATENbHOCTH, AayJUTOPHBIX 3aHATHH B paMKaxX MAaKCHUMAaJbHO
JOTMYCTUMOM y4eOHOM Harpy3Kku) MpeayCcMaTprBaeT:

— dbopMupoBaHue 'y OOydYalOIIMXCA POCCUUCKUX  TPAAUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M  COLMOKYJBTYPHBIX  ILIEHHOCTEH, POCCUHCKOIO
UCTOPUYECKOIO CO3HAHUS HAa OCHOBE MCTOPHYECKOTO MPOCBELIEHUS; MOA00p
COOTBETCTBYIOIIETO  COJEpKAHUS  YPOKOB,  3aJaHWii,  BCIOMOTATEIbHBIX
MaTepHalIoB, TPOOJIEMHBIX CUTYALMH 17151 00CYKICHHUI;

- JEMOHCTpalust  oOy4arouumcst IpUMEPOB OTBETCTBEHHOTO,
IPaXJTaHCKOTO TIOBEACHHS, MPOSIBICHUSA YEIOBEKOMIOOUS M J0OpOCEpACUHOCTH,
4yepe3 Mo100p COOTBETCTBYIOMIMX MPOOJIEMHBIX CUTYAIUH 111 00CYKICHHUS;

- NPUBJICUCHUE BHHUMAHHUS OOYYarOUIMXCS K IIEHHOCTHOMY AacHeKTy
U3y4YaeMbIX SIBIICHUA U COOBITHI, MHUIIMMPOBAHUE OOCYKIEHUH, BbICKAa3bIBAHUIA
CBOETO MHEHHS, BbIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K H3Yy4aeMbIM
COOBITHUSIM, SIBIICHUSM, JIUIIAM;



— NpUMEHEHUE  WHTEPAKTUBHBIX  QopM  ydeOHOH  paboThl -
MHTEIUICKTYyalIbHBIX, CTHMYJIHPYIOIIMX IO3HABATEIbHYI0 MOTHBAIIUIO, WUTPOBBIX
METOJIMK, JUCKYCCHH, MAarONIMX BO3MOXKHOCTh IPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JHMAJIOTa; TPYIIOBOW pabOThl, KOTOpas Yy4YUT CTPOUTH
OTHOIIEHUSI W JIEUCTBOBATh B KOMaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUUYECKOTO
MBIIIIJICHUS;

- noOykJiIeHre Oo0ydYaromuxcs coOJI0/1aTh HOPMBI TTOBEICHUS, TIpaBUia
0OIIIeHNs CO CBEPCTHUKAMH U TIEeJarOTHIECKUMU PAaOOTHUKAMU, COOTBETCTBYIOIINE
yKIamy oO0Iieo0pa3oBaTeIbHON OpraHW3allK, YCTAHOBICHHE W  IOIJICPKKY
no0poskenaTeaIpbHOM aTMOChephI;

— OpraHu3alusl HaCTAaBHUYECTBA MOTHBHPOBAHHBIX W 3PYIUPOBAHHBIX
o0ydJaronuxcsi HaJl HEYCIIeBAIOIUMHU OJHOKIACCHUKAMH, B TOM YUCJIE C OCOOBIMU
00pa3oBaTeNbHBIMU  MOTPEOHOCTSAMHU, JAIOIMIETO  OOYYAIOIMMCSA  COILMAJIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA U B3aUMHOMN TIOMOIITH;

— WHUIMAPOBAHUE M TIOJJCP)KKA HCCIICIOBATEIbCKON JICSITCIBHOCTH
oOydJaronuxcsi, TUIAHUPOBAHUE W BBITIOJIHEHWE WHIWBHIYATHHBIX U TPYIIIOBBIX
IIPOEKTOB BOCIIUTATEIHHON HAIPAaBICHHOCTH.



COJAEPXAHME OBYUYEHUA
10 KUIACC
OPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHN4Y€eCcKOH XUMUM

[IpenMer opranndeckoi XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepUANIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE NOJ0KEeHHSI. CTPYKTYpHBIE (POPMYJIIbI
OpraHMyYecKux BemlecTB. [oMmororusi, wu3zoMepusa. XuUMUYECKass CBs3b B
OpPTraHUYECKUX COCAMHEHUSIX — OIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kmaccuuKauu OpraHUYECKUX BemiecTB. HoMmeHkmatypa
OpPraHUYECKUX COEJUHEHHM (CUCTeMaThuecKkas) ¢ TpUBUAJIbHBIE HAa3BAHUS
BAKHEWIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl H3YyYEeHHUS BEIIECTB M HUX MPEBpAllCHUIN:
O3HAKOMJICHHE C oO0pas3llaMd OpPraHMYEeCKHMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPraHWYECKUX BEIICCTB, HAONIOJACHUE U
OMMUCAHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, 00YTIIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMU psig. MeraH u 3TaH —
MPOCTEUININE TPEICTABUTENN QJIKAHOB: (U3UYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKAEHUE B MPHUPOJE, IMOJYyYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U MPOMUIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3UYECKHE U XHUMHYECKHE CBOMCTBA
(peakuy TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUApPATAIMH, OKHCICHUA W
MOJIMMEPHU3ALINH ), TOJTyYECHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MerwnOyraaueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOWCTBa (peakuusi mojaumepusauuu). [lomydyeHue CHUHTETUYECKOIO
Kay4yyKa U pPE3UHBI.

AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALlETUIIEH
— TMPOCTEUIHNA TIPEJCTaBUTENh AJKHHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peakiMu TUIPUPOBAHUSI, TAJOTEHUPOBAHUS, THIpATALINH,
TOpeHusl ), MOJy4YeHUEe U MIPUMEHECHHUE.

Apensl. bensoin: coctaB, cTpoeHue, pU3NYECKUEe W XUMHYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoenue, (usuyeckue U  XUMUYecKue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUs]), NoJyYyeHue u npumeHeHue. TOKCUYHOCTD



apeHoB. l'eHeTnueckas CBs3b MEXAY YIJIEBOJAOPOJAAMH, IPUHALICKAILIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHHMKH YTIIEBOAOPOJAOB. IIpupoaHbIi ra3 W IOIYyTHBIE
HedTauble Ta3bl. Hedth u e€ mpoucxoxaenune. Crocodbl mepepaboTku HedTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUH, KaTaluTU4YecKuil), mupoius. [IpomykTsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITYy. KaMeHHbI!
yToJb ¥ MPOAYKTHI €ro nepepaboTKH.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEIIECTB M HX MPEBPAILCHUIN:
O3HAKOMJIEHHME C O0O0pa3laMu IUIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Heptp» u  «Yromp», MOJEIMPOBAHME  MOJIEKYJ  YIJIEBOJIOPOJIOB |
raJIOr€HONPON3BOHBIX, MPOBEACHUE MPAKTUYECKON PabOThI: MOJyYeHHE ATHIICHA
Y U3y4YE€HUE €r0 CBOMCTB.

PacuérHrblie 3agaun.

Boluucnenuss mo ypaBHEHMIO XHMMHUYECKOW peakiuu (macchl, 00BEMA,
KOJINYECTBA UCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIUM IO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOT'O U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKIIUHN).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHble OIHOATOMHBIE CHUPTHL. METAHOI W JTAaHOJ: CTPOEHUE,
dbu3uyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMU METajlaMu,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), TpPUMEHEHHE. BOIOpOoJHbIE CBS3U MEXIY
MOJIEKYJIaMU CITIUPTOB. JIeHCTBUE METAHOJIA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHbele  COUPTHL. JTWICHIJIUKOAb W  TJULEPHUH: CTPOCHHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO IIEITOYHBIMHU
MeTaJlJIlaM{, KaueCTBEHHAs Peakiusi Ha MHOrOaTOMHbIE cnupThl). [lelicTBue Ha

opranu3M 4enoBeka. [[puMeHeHne ruiepruHa u STUIICHTITUKOJI.

@deHosI: CTPOEHUE MOJEKYJbl, (U3MYECKHME W XHUMHYECKHE CBOMCTBA.
TokcuunocTh Genona. [lpumenenue penona.

Anpperunpl U kemonwvl. DopManpleruil, aleTaIbJIErua: CTPOCHHUE,
dusnueckre W XUMHUYECKHE CBOMCTBA (PEAKIIMM OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIUH), IOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeabHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHaAs U
YKCyCHasl KHCIIOTBI: CTpOCHHE, (PU3MYecKre W XMMHYECKHUE CBOMCTBA (CBOMCTBA,
oOmue JuIsi Kjacca KUCIOT, peakius dTepruuKaIiim), mojaydeHue U MpUuMEHEHNe.
CreapuHoBasi M OJICMHOBAsl KHCIIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KUCIOT. MpIjla Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBUE.

Cnoxnble 3GUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [wmaponm3
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.



VYrneBompl:  cocrtaB, KiaccuuKanus ~— yrieBojoB  (MOHO-, JHU- U
noyrcaxapuabl). [roko3a — mpocTedmmii MoHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XWMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBHE C
rugpokcuaoM meau(ll), okuciaeHne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXICHUE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas posb. dorocunres. pykTo3a Kak U30MeP TITHOKO3BI.

Kpaxman u nemnonosa kak npupojanbsie noiaumepsl. CTpoeHune Kpaxmana u
Heunoyo3bl.  Pu3nueckue W XMMUYECKME CBOMCTBAa Kpaxmana (THAPOIH3,
KauyeCTBEHHAsI PEaKIUs C MOJIOM).

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBPAILCHUIA:
IpoOBe/IeHHEe, HAOJIOJICHUE W ONHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(ll)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJICHCTBHE TJHUIIEpPUHA C
rugapokcugom meau(ll)), anpaernnos (oKucieHHe aMMHAYHBIM PACTBOPOM OKCH/IA
cepedpa(l) u ruapoxcumom wmeau(ll), B3auMoaeilicTBHE Kpaxmana C HOIOM),
IPOBEJIEHNE NMPAKTHUUECKOW paboThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKLMH MO0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BEIIECTB WIIM MPOJTYKTOB PEAKIIMH).

A3zoTcoepkalye OpraHi4ecKue COeTMHEHHS.

AMUHOKHCIIOTBI Kak amM(pOTEepHbIE OpraHudeckue coequHeHus. dusnyeckue
U XMMHUYECKHE CBOMCTBA aMHMHOKMCIJIOT (HAa mpuMepe TiuirHa). buomorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuapl.

benkun kak nOpupojHBIE BBICOKOMOJICKYJSIpHBbIE coeauHeHus. [lepBuunas,
BTOpPHYHAs W TPETUYHAsI CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPONIN3, ICHATYpalsl, KAYECTBEHHbIE PEAKIIMH HA OEJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEeHHUS BEIIECTB M HUX MPEBPAIICHUN:
HAOJIIOICHUE U OMMCAHUE JTEMOHCTPALMOHHBIX OMNBITOB: A€HATypauus OEJIKOB MpU
HArPEBaHWM, [IBETHBIC PEAKIINH OEITKOB.

BbicokoMoJIeKyJISIPHBIE COeIMHEH S

OCHOBHBIC TOHATHSI XUMHUH BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJMMEPHU3AINH, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHI —
MOJIMMEPHU3AIIHSI ¥ TIOJTUKOHICHCAITHS.

OKCNEpUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pasilaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXnpeaIMeTHBIX CBSI3€M MPU U3yYEHUH OPTraHUYECKOM XUMUHU B
10 xjacce OCyIIECTBISETCS Yepe3 HCIOIb30BaHWE Kak OOIIMX €CTeCTBEHHO-
HAyYHBIX MOHSTUN, TaK U TMOHATHUM, SIBISIOMIMXCS CUCTEMHBIMHU ISl OTAEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE TOHATHSA: SBJICHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KJacCU(PUKAIUs, MEPUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@duznka: Marepus, DHHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
ASHEPreTUYECKUil ypOBEHb, BEIIECTBO, TENIO, OO0BEM, arperaTHOe€ COCTOSIHUE
BEIIECTBA, (PM3UUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3Me,
dboTOoCMHTE3, OHOJIOTMYECKH AaKTHUBHBIC BellecTBa (OEIKH, YTJIEBOJBI, >XUPHI,
dbepMeHTHI).

['eorpadusi: MuHepansl, TOpHbIE MOPO/bI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCBhl.

TexHonorus: THUILEBbIE MNPOAYKThI, OCHOBBI PAlMOHAIBHOIO IUTAHUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE TPEMapaThl, MAaTEPUAIIBI U3
VMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTTAHUYECKAA XUMUA

Teopernvyeckue OCHOBbI XUMHUH

Xumuueckui snemMeHT. Atom. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEpPreTHYecKue ypOBHHU, IMOAYPOBHU. ATOMHBIE opOuTtanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeesieHnus JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOH(MDUTYypaIHs aTOMOB.

[lepuonnueckuii 3akoH U [lepuoanueckas cucTremMa XMMHUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOAUYECKOTO 3aKoHA U [lepmognyueckoil cCucTemsl
xumuueckux anemeHtoB . M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUUYECKHUX DJJIEMEHTOB W
00pa3yeMbIX MMH TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM M IepHUOaM.
3HaYEHHE NIEPUOIUUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BHABI XHUMHYECKON CBSI3U
(KoBaJIeHTHAs HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajulnueckas). MexaHU3MbI
0o0pa3oBaHUsl KOBAJCGHTHOM XUMHUUYECKOW CBsA3M (OOMEHHBI UM JIOHOPHO-
akienTopHsiii). BomgoponHas cBsizb. BajaeHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenpb okuciaeHUs. MIOHBI: KATUOHBI Y AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. TUIbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT THUIA KPUCTATUIMYECKOU PEIIETKHU.

[Ionstne o nucnepcHbIx cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1015 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COCIMHEHU. Homenknatypa
HEOPraHUYECKUX BelIeCTB. [ eHeTHdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
NPUHAJIEKAIMX K PA3JIMYHbIM KJIaccaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKON XHMMHH. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKopocCTh peakinu, e€ 3aBUCUMOCTh OT pazau4HbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMH4YECKOe paBHOBecue. @DaKTOpbl, BIMUSAIOIMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTpoauThueckas nucconuaius. CuiabHbIe U ciaadblie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YYEHHUsS BEIIECTB W UX MPEBPALCHUI:
neMoHcTpanus tabmun «llepuoauueckas cucrema xumuueckux siaementos . U.
MenneneeBay, U3ydeHHUE MOJICNICH KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIU3aTOpPa, ONMPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TMOMONIbIO YHUBEPCAIBHOIO HWHJWKATOpPAa, PEaKUMH HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHUe pa3iMuHbIX PAaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3anaumn.

Pacuétel 1O ypaBHEHUSAM XUMHYECKMX pEaKUH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUEThl, PAaCU€Thl C HCHOJIB30BAHUEM IOHATUS «MAacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxxenne HemeraioB B Ilepuogndeckoit  cucTeme
xumudeckux snemeHToB JI. Y. MenneneeBa m 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nuecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HA MpuUMepe
KHCIIOpoJIa, cephl, hocdopa u yriaeponaa).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docthopa, yriepoga W KpeMHHS) W HMX  COCAUHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COCIUHEHHUI).

[IprMeHeHne Ba)XKHENIIINX HEMETAJUIOB U UX COCTMHECHUM.



Meramnsl. [lonoxenune meramoB B Ileprnoanyeckon cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atomMoB MeTayuioB. O0mme pusudyeckue cBorcTBa MeTauioB. CIlaBbl METAJLIOB.
DJIEKTPOXUMHYECKUN PSAJT HAPSHKEHUI METaJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEHIIUX METAJLIOB (HATPHH, KaJIMM, KaJIbIUH,
Mar"ui, amOMUHHUHI, [IMHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHUHN.

OO6mume cnocoObl MojgyueHus MeTtauioB. [IpuMmeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB M HX MPEBPAILCHUIN:
U3y4YeHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 0O0pa3lOB HEMETAIIOB, PELICHUE
AKCIIEPUMEHTANIbHBIX 3aJ]]a4, HaOJIOJICHUEe M ONHCAHHE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHA AIIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJLIOB).

PacuérHrbie 3agaun.

Pacuérel maccel BemniecTBa Wi 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIM 00BbEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacy€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BELIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMuu B 0OecCreueHUH IKOJIOTUYECKOM, IHEPreTUUYECKON U MUIIEBOM
0€30MacHOCTH, PAa3BUTHUU MeIULIMHBL. [IOHSATHE O HAy4YHBIX METOJIaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX NPUHIUIAX [POMBIILICHHOTO
MOJYy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MUpE BEHIECTB M MaTEpPUAJIOB. BAXKHEWIIHNE CTPOUTEIbHBIE
Marepuaiabl, KOHCTPYKIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuanibl JJs JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIC
ya0OpeHus.

XuMHUg W 3I0POBbE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOrO HMCIIOJIb30BAaHUS MPENapaToB OBITOBOW XUMHUH
B IIOBCEJIHEBHOU JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzammss  MeXmpeaMeTHBIX  CBs3ed TpW  W3ydyeHWH oOmed u
HEOpranndeckom xumuu B 11 Kjmacce oCylIecTBISIETCS YEpE3 MCIOJIb30BAHUE KAK
OoOIUX €CTeCTBEHHO-HAYYHBIX TMOHATUW, TaK U TIOHATHH, SBISIOIMIUXCS
CHUCTEMHBIMHU JJIS1 OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYUYHBbIE TMOHSATHSA: HAy4YHBINM (DaKkT, rUmoTesa, 3aKoH,
TEOpUsl, aHallu3, CHUHTE3, KilacCUpUKAIMs, TMEePUOJAUIYHOCTh, HaAOIIOICHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.



duznka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PU3NYECKUE BEIMYMUHBI U €IMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, opraHu3M, JKocHcTema, Owuocdepa, Makpo- u
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE TOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHosorus: XuMuueckasi MPOMBIIUIEHHOCTb, METAJLTyprusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEIbCKOXO3SHCTBEHHOE TIPOM3BOJICTBO, MHIIEBAs
IPOMBIIIEHHOCTh,  (papManieBTHUecKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasioB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
o0yJarouMMucss MpPOrpaMM CpeJHEro oOmero oopa3oBaHus (JUYHOCTHBIM,
METanpeJAMEeTHbIM U NpeaMeTHbiM). HaydHo-MeTogudeckoil OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHETO OOIIero
00pa3oBaHUs SBISETCS CUCTEMHO-/IEATEIIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUSA NpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIIEIYIOUIUE COCTABIISIONIME:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HIAECHTUYHOCTU —
TFOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPE/IETICHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHIO;

LeJIeHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUUYECKUX TpaJUuLIUii 0a30BOM HAYKU XUMUHU;

TFOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMHU LETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJbTYpPhl U CIOCOOHOCTH CTaBHUTh
LEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MNpeAaMeTa «XHUMHsD» JOCTUTAIOTCS B
€AUHCTBE Y4YEOHOW U BOCIUTATEIBHON JEATENBHOCTH B COOTBETCTBHH C
I'YMaHHUCTHYECKUMU, COLUUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJlaMHd POCCUMCKOIO TPa)¥AaHCKOro OOLIECTBA, NMPUHATHIMH B OOILECTBE
HOPMaMM W  M[paBWIaMHU  TOBEJECHUSA, CIOCOOCTBYIOLIMMHU  MpoLEeccaM
CaMONO3HAHUs, CaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JMYHOCTU
00yJarImMxcs.

JIMYHOCTHBIE pE3yJIbTaTbl OCBOCHMS MHpeaMeTa «XUMHUS»  OTpakaroT
cOpMUPOBAHHOCTh OMNBITA MO3HABATEIBHOM W MPAKTHUECKOW JEATEeIhHOCTU
00y4aromuxcs 1Mo peanu3aliy NPUHITHIX B OOLIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCcCKOro BOCIMTAHMS:

OCO3HaHUs 00YYaIOUIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

IPEACTABICHUS. O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUU B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITENBHOCTH NIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M MO3HABATENBHBIX 3a7ad, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M MPUHUMAaThb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEeHThI IpYTUX MPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH JESITEIbHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHMSA

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIHIO
OTEYECTBCHHON XUMUU;

YBaO)XEHUs K Ipolieccy TBOpUYECTBA B 00JACTH TEOPUM U IMPAKTUUYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHUS HAyKH €CThb pPE3yJIbTar
JUINTEIbHBIX ~ HAOMIONEHUHN, KpPONOTIMBBIX OKCIIEPUMEHTAIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IIOJYYCHUM M IOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBEJACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJECHHUE M MOCTYNKH CBOUX TOBapHIIEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME IMOCHEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHMS KYJbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0pOBOrOo U 0Oe3omacHoro ooOpas3a >KH3HHU,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (pH3MYecKoMy U
IICUXUYECKOMY 3/10POBbIO;

coOmroileHns TIpaBuJI 0€30MacHOTO OOpalieHus C BelmecTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTHM NPaBWI HHIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOT0 MOBEICHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUs MOCHEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

5) TpPy10BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEeI0BaTEIbCKON
JEATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW H  JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUEHHUIO0 MPodeccuid pa3aIuvyHoro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJISIM TPyJa U Pe3yIbTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJIbHOM TpPaeKTOpUU
oOpasoBanusi, Oynymiei mnpodeccud U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM, BIUSHHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTIDKEHUW XUMHH  JUIs
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOTO HENPHUATHS JCUCTBUM, TMPUHOCIAIIMX BpEH OKPYKArOUIEH
MPUPOJIHON Cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEOTBPAIATh UX;

HaJIMYUsl Pa3BUTOTO SKOJOTMYECKOT0 MBIIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeATEeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHOW, KOMMYHMKATUBHON M COIUAIbLHOU
MpaKkTUKe, CIOCOOHOCTM U YMEHHUSI AaKTUBHO MPOTHUBOCTOSTh HJCOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
GbopMUPOBaHUY PANMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JI0CTHOTO
IpeACTaBICHUs] 00 OKPY>KalollleM MHUPE KakK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHU [IJII  COBPEMEHHOM
IUMBWIM3ALUKA: B €€ TYMAaHUCTUYECKOW HAMpaBICHHOCTH W BAaXXHOM pOJU B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJIbTYPbI, PEIICHUN TI00ATBHBIX MPo0eM
YCTOWYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIIOBUN
YCHENIHOTO TPpyAa W OSKOJOTUYECKH KOMQPOPTHON JKH3HU KaXKIOTO 4JICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHMAaHUs CYIIHOCTA METOJIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJIy4aeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SBJICHUN OKPY>KAIOIIETO MHUpPa U
MIPOUCXOSININUX B HEM U3MEHEHUN, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIONIMXCS JIAHHBIX C IEJbI0 TOJIYYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus: IpoOeM B pealbHbIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOU NeATeIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEephIBHOMY OOpa30BaHHUIO U
caM0oOOpa30BaHUI0, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM 1O XHUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyAa B paziuyHbIX chepax mpodeccruoHaabHON
NeATEeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIe Pe3yabTaThl OCBOCHHSI YUCOHOTO TpeaMeTa « XUMHS» Ha
YPOBHE CPEHEr0 00IIEro 00pa3zoBaHUs BKIIOYAIOT:

3HaYUMbIe Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaAIOIIUXCS
MEXKTUCITUTUTHHAPHBIE (MEXIPEAMETHBIC) OOIIEHAYYHBIC TOHATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh, HAyYHON KapTHUHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, DSHEPTHs, SBICHUE,
poIecc, CUCTeMa, HayIHBIM (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeOBaHNE, HAOIOIEHNE, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCAIbHBIC YueOHBIC NeWCcTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHUBHEIE,

pEryJISTUBHBIE), o0ecreunBaroue dbopmupoBaHue GyHKIIMOHATHHOM
I'PaMOTHOCTH M COITUAILHON KOMITETCHIINN 00yJaIOIUXCS;
CIIOCOOHOCTH 00yJaroIIIXCsI UCIIOJIb30BATh OCBOCHHBIC

MEXTUCIMIUTMHAPHBIC, MUPOBO33PCHUCCKHUE 3HAHUS M yHUBEpCAJbHBIC yUcOHBIC
JICVUCTBUS B IO3HABATEILHON U COLMAIBHOW MPAKTHUKE.

MertanpeaMeTHbIe PE3yJbTaThl OTPAKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMHA, KOMMYHHMKATHBHBIMH W  PETryJISTHBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH MO3HABATEJbHBIMH
JAefCTBUSIMMU:

1) 0a30Bble JIOrH4YecKue JeicTBUS:

CaMOCTOSITENIbHO  (opMynupoBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh IENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JOCTHXKEHHUS, COOTHOCUTD PE3YJIHTAThI ACATEIBHOCTH C MOCTaBICHHBIMU LIECJISAMU;

MCIIOJIb30BaTh MPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJIITh XapaKTEPHbIE MPU3HAKU TMOHSATUM U yCTAHABIMBATh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS U1 OOBSCHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUH JUIS KiIacCU(PUKAIMM BEILECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABIMBAaTh MPUYMHHO-CICJICTBEHHBIE CBS3M MEXKIy H3Y4YacMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTMUECKHUE paCCYXICHUs (MHIOYKTHBHbBIE, JEAYKTUBHBIE, I10
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSX, (POPMYIHPOBATH BBIBOBI U 3aKIIOUECHMUS;

IPUMEHATh B MPOLECCE NO3HAHUS, UCIIONb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUYECKUN
3HaK (CMMBOJI) OJJIEeMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XHUMHUYECKOU
peakuuu — IpU PELICHUU Y4eOHBIX MO3HABATENBHBIX M NPAKTHUECKHUX 3azad,
IIPUMEHATh Ha3BaHHBIE MOJECIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEaKIUM.

2) 0a3oBbI€e HCCJIEI0BaTEILCKUE 1eHCTBHSA:

BJIa/IETh OCHOBAaMU METOJIOB HAYyYHOI'O MO3HAHUSl BEUIECTB M XUMHUYECKUX
peaKLHnii;

(GbopMyIHpOBaTh LIEJIM U 3a/1a41 UCCIIEIOBAHUS, UCIOJIb30BATh MOCTABICHHBIE
U CaMOCTOATEIbHO C(OpPMYJIMpPOBaHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI 1Jis1 (D)OPMHPOBAHUSA TUIIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUI;

BJIaJI€Th HABBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEICHHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJI0M
npoLecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyJIHpoBaTh
000011IeHNS U BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENIbCKOW M MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METOJIOB pEUIEHUS MPAaKTUYECKUX 3aJay, HPHUMEHEHHUIO pa3IndHbIX
METOJI0B [TO3HAHMS.

3) padora ¢ unpopmanmeii:

OpUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HWH(poOpMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XUMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHBbIE IOCOOUS,
pecypcbl MHTepHeTa), aHATU3UPOBaTh MH(POPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IPEICTABIICHHUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEYUBOCT;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIUYHBIE METOJbI MPU TIOUCKE H
otbope wuHOOpPMANMK, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TIPEICTABICHHUS
uHpopManmu (cxemsl, rpadyKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM fA3BIK B KadyeCcTBE CpeJICTBAa NpU pabore cC
XUMUYECKON uHGpOpMalMel: NpPUMEHSATh MeXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CMMBOJMYECKHE CpEACTBA
HaTJISTHOCTH.

Ogj1ajieHNe YHUBEPCAJIbHBIMHA KOMMYHUKATHBHBIMY J1€/iCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJa€MOM T€MbI B XOJ/i€ JUajora u/uiu
JUCKYCCHH,  BBICKa3bIBaThb  HACH, (OPMYJIMpPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATCIBHOUW JCSITEIBHOCTH,
MOJTYYCHHBIX CAaMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBITIOJTHCHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peanu3alid yIeOHOTO MPOoeKTa U (POpMyIHUPOBATh BBIBOJIBI
10 pe3yJibTaraM MPOBEAEHHBIX HCCIACAOBAHMM MyTEM COTJIACOBAHUS TO3WUIIUNA B
X0J1e 00CYXAeHUSI U 0OMEHAa MHEHUSIMH.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJISITHBHBIMH JeHCTBUSIMM:

CaMOCTOSITEIIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
NeATETBbHOCTh, OMpenelisass e€ Ieau W 3a7add, KOHTPOJIHUPOBaTh M TIO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBAaTh MpejaraéMblii aJIrOpUTM JEUCTBUH IpuU
BBITIOJTHEHUH YYEOHBIX W HCCIENOBATENLCKUX 3a7ad, BBIOMpaTh HambOoJee
3¢ eKTUBHBIN CcrMOcO0 WX pemeHUus C yYETOM TMOJYyYCHHUS] HOBBIX 3HAHHHA O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
Y CaMOOIICHKH.

INPEIAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenMerHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O XHUMHYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHMHM B TIO3HAHWM SIBICHUI



npupoabl, B  (QOPMUPOBAHUHM MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM IPAaMOTHOCTH, HEOOXOIUMOM IS pEIICHUsT TPAKTUYECKUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOITHOU
cpene;

BJIQJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aTroM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMUYECKASI
CBs3b, CTPYKTypHast (opmyna (pa3BEpHyTas M COKpallE€HHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIIAEpOIHBIN cKeneT, (yHKIMOHAJIbHAS TpYIIa,
paauKan, U30MepHUsi, U30MEPbI, TOMOJIOTUUECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOLBI,
KHCIIOPOJI MU a30TCOAEpKAIIUE COCIMHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJIMHEHNS); TEOPUHM U 3aKOHBI (TEOPHsI CTPOEHUS
opranundeckux BemiecTB A. M. byTriepoBa, 3akOH cOXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHHN SI3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE MOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (AKTOJIOTMYECKUE CBEJIEHHUS O CBOMCTBaX, COCTaBE, MOJYYEHHH H
0€30MacHOM HKCMOJIb30BAaHUM BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAaKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHIM,
yCTaHABIMBATh UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MPHU
ONMCAaHHUH COCTABA, CTPOCHUS U NIPEBPALLICHUN OPTaHUYECKUX COEAUHEHHN;

c(OpMHPOBAHHOCTh YMEHHMI HCIOIb30BaTh XMUMHUYECKYH) CHMBOJIUKY JJIS
COCTABJICHUS] MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyJl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIUH,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTAaHUMYECKHX BEIIECTB Ul WLIOCTPALUU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHMYECKMX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIaccy/Tpymnmne coeluHeHuN (yriaeBOJOpONbl, KHUCIOPOJI M a30TCoAepkKaliue
COCMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematnueckorr HomeHkiarype (IUPAC), a takxke npuBOAWTH TPUBUATHHBIC
Ha3BaHUSI OT/CJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIWICH, AalleTUJICH,
STUJICHTIUKOJb, TIUIEpHH, (HEeHod, GopManbAeTH, aleTalbIeTHA, MypaBbHUHAS
KHCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJUTi0103a, TIUIHUH);

c(hOPMHPOBAHHOCTh yMEHHUSI OMPEICIATh BHUABI XUMHUYECKOH CBS3H B
OpraHUYECKUX COCAUHEHUSX (OMHAPHBIE U KPATHBIE);



c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranuveckux BemecTB A. M. bytnepoBa it 00bsICHEHUST 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOEHUE,
dusznueckre U XUMUYECKHE CBONCTBA TUIMHUYHBIX MPEICTABUTENICH Pa3IUYHBIX
KJIACCOB OPraHMYeCKHX BEHIeCTB (MeTaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyranueH-1,3, OeH30i, METaHOJ, 3TAHOJ, STHJICHIJIUKOJIb,
IJIMLIEPUH, (EHOJI, alleTallbJIeru, MypaBbUHasi M YKCYCHas KHCIIOTBHI, TIIOKO3a,
KpaxmaJl, IeJITI0J103a, AMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJY HHUMHM YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHUMA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHHUKHU YTIIEBOIOPOHOTO
ChIpbsi  (He(Th, NPUPOAHBIA Ta3, Yyrojb), CIOCOOBI WX TMepepaboTKu U
PAKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHMH MPOBOJAUTH BBIYUCICHUS II0 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOIO BEIIECTBA WJIU MPOAYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3 MCXOJIHBIX
BEIIECTB WM MPOYKTOB PEaAKIUN);

chOpMUPOBAHHOCTh YMEHHUI BIQJAETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUMN (HaOJIIO[eHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHHUS ISl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUiia MOJIb30BAHUS XUMUYECKOM
NOoCy/IoOl UM JIabOpaTOpPHBIM O0OpYJAOBaHHMEM, a TaKXKe IMpaBWwia OOpalieHus ¢
BEILECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU IO BBHITIOJTHEHHUIO J1AOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUTAHWPOBATH W BBITIOJNHITh XHUMHYCCKUI
AKCHEPUMEHT (IIPEBPAILCHHS] OPTaHUYECKUX BEIIECTB IMPU HATPEBAHUU, TIOJIyYEHUE
ATUJIEHAa W U3YYEHHUE €ro CBOWMCTB, Ka4e€CTBEHHbIC pEaKIUU OPraHUuYECKUX
BEIIECTB, JCHATypaiusi OCIKOB MPH HATrPEBaHWU, IBETHBIC PEaKIUH OEIKOB) B
COOTBETCTBHUM C TpaBWIAMHU TEXHUKH OE€30MAaCHOCTH TpU OOpalieHud C
BEIIECTBAMU U J1aOOpPaTOPHBIM OOOpPYAOBAHHMEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIepUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIINIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHdopmaruu, HTepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWJIa  SKOJIOTHYCCKH
IeJIeCO00Pa3HOT0 TMOBENECHUS B OBITY W TPYJOBOM JESATEIHHOCTH B IENAX
COXPAaHEHMSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JECHCTBUSI HA YKMBBIE OPraHU3MBI OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMmbici mnokasarens [IJIK, mosicHaATh Ha mpumepax CcrocoObl
YMEHBILICHUS W MNPEAOTBPALICHUS HX BPEAHOIO BO3JCHUCTBUS Ha OpPraHu3M
YEJIOBEKa;

JUIsT 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHUE
NPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BELIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL CIeNbIX M CIa0OBHIAAIIMX OOYYalOIUXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHuit JI. bpains aig 3anucu XUuMHUYECKUuX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD OTPaXKaroT:

cOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBl MHpA, POJM XHUMHHM B TIO3HAHUM SIBJICHUUN
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIS pEIICHUs TPAKTUUECKUX 3aJ1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraloONIe MOHATHSA (XMMUYSCKUH 3JIEMEHT, aToMm, u3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTAM aTOMOB, HWOH, MOJICKYyJia, MOJIb, MOJIIPHBIN O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasl CBA3b
(KOBaJIeHTHAs, MOHHAS, METAIUIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsl PEIIETKA,
TUMBl ~ XUMHUYECKUX  pPEAKUIUM, PpacTBOp, IJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOIUTHUYECKAsT JUCCOLMALIMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakli, XUMUYECKOE pPABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandeckuil 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS HEPTrUn
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SI3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIXKAIIUE B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKHX SIBIICHUH, (PAKTOJIOTHYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUU U 0€30MaCHOM MCIOJIb30BAHUHM BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA;



c(OpPMHPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHUS IMPU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIH30BATh XMMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (QOpPMYJ BEIIECTB M  yPAaBHCHHM  XHUMHYECKUX  PEAKIUH,
cucrtematudyeckyro HomeHkIaTypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEHIeCTB (yrapHblid Tra3, YIVIEKMCIBIA ra3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS COJIA, TUPUT U JIPyTHE);

c(hOpMHPOBAHHOCTH YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJ€HTHAasl, MOHHAs, META/NINYECKasi, BOJOPOHAs) B COSIUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BelllecTBa (aToOMHasi, MOJIEKYJsipHas,
MOHHAs, METAJJTMYECKasi), XapakTep Cpebl B BOJAHBIX pACTBOpPaX HEOPTraHUYECKHUX
COCIMHECHMU;

c(hopMHUPOBAHHOCTH yYMEHHUM yCTaHaBJIMBATh MPUHAJIJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBy K ONpPENeNEHHOMY Kiaccy/rpynie
coeMHEHUM (TTPOCThIC BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHUSI,
KUCIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHI PacKphIBaTh CMbICI MEPUOAMYECKOro 3aKoHa /1.
N. Menpeneesa u 1€eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c()OpMHPOBAHHOCTh YMEHHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX JJeMEHTOB 1—4 mnepuonoB llepuonnueckoil CUCTEMBI
xuMudeckux sjemeHToB JI. M. MeHnesneeBa, MCHoONb3ys HOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COEIUHEHUM
1o nepuoaaM u rpynmnam llepuonndeckon cuctemMbel XUMUYECKUX di1eMeHTOB []. 1.
Meneneena;

c(hOpMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
NOATBEPAKAATh CYILIECTBOBAHUE T€HETUYECKON CBSI3M MEXK]y HEOPraHUYECKUMU
BEILECTBAMU C ITOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCITYy W COCTaBy PEArupyrolluX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHCHHIO CTEIICHEH OKHCICHHS JJIEMEHTOB, OOpPaTHMOCTH
peaKkIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTaBJISTh YPaBHEHUS PEAKIHUA Pa3TUIHBIX
THUIIOB, MOJHBIC U COKpAIEHHBIC YPABHEHHS PEaKInii MOHHOTO 0OMEHa, yUHUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKLIMU UAYT 0 KOHIA;



cOPMUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIUH, TOATBEPHKAAIOIINE
KauyeCTBEHHBI COCTaB pAa3UYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATh
OTIBITHBIM MYTEM HUOHBI, MPUCYTCTBYIONIUE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHHH  pacKpbIiBaTh  CYIIHOCTh  OKHUCJIHUTEIIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMA MOCPEIACTBOM COCTaBJICHUS AJIEKTPOHHOro OanaHca
ATUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHUN OO0BSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuui Jle latense);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOM KHUCIOThI, aMMHaKa, a
TaK)ke C(POPMHUPOBAHHOCTH NPEICTaBICHUNA 00 OOUIMX HAYUYHBIX MNPUHIUIIAX U
AKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO POU3BO/ICTBA;

c(OpMHPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYHMCICHHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi J10Jsl BEUIECTBA B PAacTBOpPE», OOBEMHBIX OTHOILIEHUN Tra3oB
IpU XUMHYECKUX PEAKIMSIX, MACChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEUIECTB, TEIJIOBOro 3(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChl
BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHHI COOJII0O/IaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
NOCy/IoOl M J1abOpaTOpPHBIM O0OpYJAOBaHHMEM, a TaKXKe IMpaBWwia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBHM C MHCTPYKUHMSAMHM IO BBIIOJHEHHIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCT, yMEHUH TUTAHWPOBATH W BBITIOJNHITH XHUMHYCCKUN
AKCIIEPUMEHT (Pa3joKEeHHE MEePOKCHUA BOAOPOAA B MPHUCYTCTBHM KaTalau3aTopa,
ONpEJEICHUE Cpedbl PpPacTBOPOB BEIIECTB C IMOMOIIbIO  YHUBEPCAIBHOTO
UHINKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaklvu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEeakiuu Ha Cyib(dar-, KapOoOHAT- H
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PELIEHUE SKCHEPUMEHTAIBHBIX 337a4 10
TeMaM «Metamney u «HemeTtamnb») B COOTBETCTBHHM C TMPABWIAMU TEXHHUKHU
0€30MacHOCTH MpH OOpAIICHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM,
NPEACTABISITh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX pEaKIHii U (GOpMYyIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
UHGOpMAIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMyHUKanuu, UHTepHET U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWJIa  SKOJIOTHYCCKH
IeJIeCO00Pa3HOT0 TMOBENECHUS B OBITY W TPYJOBOM JESATEIHHOCTH B IENAX
COXpPaHEHHUSI CBOETO 3I0POBbSI M OKpYXKaloleld MPUPOAHON Cpeabl, OCO3HABATh
ONAaCHOCTbh BO3/ICHCTBUS HAa KUBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpumepax cHoocoObl YMEHBIIEHUS U
NpPEAOTBPALICHUS UX BPEIHOTO BO3/ICICTBHS HA OPraHU3M YEJIOBEKA;

JUIsT 00yYaronuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHUE
OPUMEHSTh 3HAaHHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX MO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX M CIa0OBHIAAIIMX OOYYalOlUXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3HaueHuit JI. Bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3gesioB U TeM (undposbie)
Ne i/ KourpoJubnbie | IIpakTuyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI pecypeh
Pa3nen 1. Teopernyeckne 0CHOBbI OPraHNYeCKOH XHMHUH
IIpenmer oprannueckor xumuu. Teopus
1.1 CTPOCHHUS OPTaHWYECKHX COCTMHCHHUN A. 3
M. byrneposa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOAOPOIBI — AJTKAHBI 2
59 HenpenenbHble yriieBoAOPObI: aIKEHBI, 6 1
aJIKaTUEHBI, ATKIHBI
2.3 ApomatndecKkue yrieBoaoposl 2
24 [IpupoHbIE HCTOUHUKH YTIIEBOJAOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pa3znea 3. Kuciiopoacoaepxamue oprannyeckue coeiiHeHus
3.1 Cnuptel. ®enon 3
3.2 Anpaeruapl. KapOOHOBBIE KHCIOTHI. 7 1
CrnoxxHble YUPBI
3.3 VriaeBoasl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaepxaiye OpraHnyecKkue coenHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny 3
Pa3znes 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumenoBanue pa3aeioB M TeM (uudpoBbie)
Ne i/ P Konrpoubnsie | IlpakTuyeckue p
NpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3nen 1. Teopernueckne 0CHOBbI XMMHUM
Crpoenne atoMoB. [lepuonnueckuii 3aKkoH
11 u [lepnonnueckas cucrema XUMHYECKUX 3
anemenToB 1. . Meneneera
12 CrpoeHnue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Mertabl 1
2.2 Hewmeramnbl 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3pen 3. XumMus u ;Ku3Hb
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoapuie | Ipakruteckue fl[?.y‘lell]/lﬂ (1)[6[()1:11;03aTe.111,H1)1e
padoTsbI padoTsbI pecypebi
1 IIpeamer oprann4ecKkou XuMuH, e 1
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHnsT OpraHMYeCcKux
2 coenunennii A. M. bytnepona, e€ 1
OCHOBHBIE [T0JIOKEHHUS
[IpeacraBienue o Ki1accupuKaIu
3 opraHuueckux BemecTs. Homenknarypa 1
(cucremaTHueckas) U TpPUBUAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUN PsiJL
5 MeraH u 3TaH — IpoCTEeNIIne 1
IIPEICTABUTEIIN AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U MPONUJIEH — MPOCTEHIINE 1
MIpPE/ICTaBUTENIN AJIKEHOB
8 [Ipaktrueckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHUE €ro CBOWCTB»
Ankanuensl. byraauen-1,3 u
9 Metunoytaauen-1,3. [lonyuenue 1

CUHTCTHUYCCKOI'O KaydyKa U PC3UHbI




AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIEH —
MPOCTEUILINN MPEACTABUTEND ATTKUHOB

11 Brruucnenus no ypaBHEHHIO XMMUYECKOU
peakuuu

12 ApeHsbl: 6eH301 1 TOIy0J. TOKCHYHOCTh
apeHoB

13 I'enernyeckas cBsI3b yrieBOJOPOAOB,
MpUHAISKAIINX K Pa3IMYHBIM KJlaccam
[IpupoaHble HCTOUHUKH YTIEBOJAOPOAOB:

14 MPUPOHBIN a3 U MOMyTHbIE HEPTSIHBIE
rasbl, He)Th ¥ MPOJYKTHI €€ nepepaboTKu
[IpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB:

15 MIPUPOIHBIN a3 U MOMyTHbIE HEDTIHBIC
ras3pl, He()Th U MPOAYKTHI €€ nepepaboTKu

16 KontponbHas padota mo pazaeny
«YTIIEBOAOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBsA3b

18 MHOroaToOMHbIE COUPTHI: 3TUICHTIUKOIIb U
TIIALEPUH

19 @DeHo: cTpoeHUEe MOJIEKY I, (pU3nvecKue
1 XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anbaeruabl: GopMalbaerua u
aneTranbaerul. AIeToH

21 OAHOOCHOBHBIE NpeieTIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAasl U YKCyCHasl

22 [Ipaktuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTB»

CTeapI/IHOBaH M OJICMHOBAasA KHUCJIOTHI, KaK

23 MPEACTAaBUTENH BBICIINX KaPOOHOBBIX
KHCIIOT

24 MpbI1a Kak COJTM BBICIITMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEeE ACHCTBHIE
CrnoxHbie 2(UpHI Kak MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

26 Xupsr: runponns, npuMeHeHue,
Ouonoruyeckas pojib JKUPOB
VYrieBonbl: cocTaB, KilacCu(pUKaIHs.

27 Baxwnerinme npencTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

)8 Kpaxmai u 1esmuos03a Kak mpUupOIHbIC
MTOJIAMEPHI
KontponbHast pabora 1o pazaeny

29 «Kucnopoacoaepxaiiyue opraHuuecKue
COCTTMTHECHHS»

30 AMWHBI: METHJIAMUH U aHUJIUH
AMMHOKHCIIOTHI KaK aM(OTEpHBIE

31 OpraHUYECKUEe COSAMHEHHUS, UX
ouosiornyeckoe 3Hauenue. Ilentuant

39 benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIC COCMHCHHUSI

33 OCHOBHBIC TIOHSTHS XHMHH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN

34 OCHOBHBIE METOBLI CHHTE3A




[TnacTmaccel, Kay4qyku, BOJIOKHA

BBICOKOMOIJICKYJISAPHBIX COCIUHECHUI.

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




11 KIIACC

Ne
/o

Tema ypoka

KoaunuecTBo 4acos

KonrpoabHubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaius aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCcTeMa XUMHUUYECKHUX 3jeMeHToB [[. 1.
MenaeneeBa, ux CBA3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMUYECKUX DJICMCHTOB U UX COCIMHCHUU I10
rpyIIaM U nepuoaam. 3HaueHue
MEPUONYECKOT0 3aKOHA M CHCTEMBI
xumuueckux snementoB .M. Menjeneera B
Pa3BUTUHU HAYKU

CrpoeHue BemiecTBa. XUMUYECKas CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHM
KOBAJIEHTHOM CBSI3U. BoopoiHas CBsA3b

BaneHnTHOCTh. DIEKTPOOTPUIIATETBLHOCTb.
Crenens okucienus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHHUS

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
HctrHHbBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10714 BelllecTBa B pacTBOpE




Knaccudukarus u HOMEHKIaTypa
HEOpPraHWYECKUX coeluHeHui. [ eneTnueckas
CBA3b HeOpFaHI/I‘IeCKI/IX BCIICCTB, paSJ'II/I‘IHBIX
KJ1aCCOB

Knaccugukanus XuMHUECKIX peakuuii B
HEOPraHUYECKON U OPraHN4eCKON XUMHH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTHUMbIe PEaKIHH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckast padora Ne 1. « Bnusaue
pa3ianyuHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON pEeaKLUun»

11

DnekTponuTrueckas auccoruanus. [lonstue
0 BOJIOpoHOM Toka3zatene (PH) pactBopa.
Peaknun nonnoro oomena. I'unponus
OpPraHWYECKUX M HEOPTaHNYECKHUX BEIIECTB

12

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peakiuu. [lonsitue 06 sneKTpoIn3e
pacIIaBoB U pacCTBOPOB COJIEH

13

KonTtponpHast pabora 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUN))

14

Mertaiubl, ux noJsioxkenue B [lepuognueckoin
CUCTEME XUMHUYECKUX 3JIeMeHTOB []. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMoB. O0mMe Gu3nvecKre CBONCTBA
METaJIOB




15

CniaBbl METaIOB. DJIEKTPOXUMHUYECKUH PsiT
HanpsHKEHU METaJIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHUIITHX
METaJUIOB (HATPUH, Kalui, KaIbI[Ui, MarHUi,
ATIOMHUHHN) U UX COSTMHEHUI

17

XUMHUYECKUE CBOKMCTBA XPOMA, MEAU U UX
COCJIMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIUHKA, KeJie3a U UX
COCTUHEHUN

19

[IpakTruueckas padota Ne 2. "Pemienne
AKCIIEPUMEHTAJIbHBIX 33124 TI0 TeME
«Metanmab»"

20

Hewmeraminl, X IOJIOKEHUE B
[Tepuoauueckoit cucreMe XUMUYECKUX
anemenToB 1. . MenjaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKre CBOMCTBAa HEMETAIIIOB.
ATIOTponusl HEMETAUIOB (Ha MpuUMepe
KHCJIOPO/JIa, Cepbl, hocdopa 1 yrieposa)

22

XUMHUYECKHE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COE€IUHEHUN

23

XuMHYecKne cBoMCTBa a3oTa, hocodpa 1 ux
COCIMHEHUI

24

XHUMHUYECKHUE CBOMCTBA YIiIepoaa, KpeMHUS U
HUX COeOUHEHUN

25

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX
COEIUHEHUN

26

O000111eHE U CUCTEMATH3ALU 3HAHUN 110




teme «Hemeramnby. Berunciaenus no
YPaBHEHUSIM XUMHYECKUX PEeaKLnil U
TEPMOXUMHYECKHE PACUETHI

[Ipaktuueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33134 110 TEME 1
"Hemertannsl"»

28 KonTponpHas pabota mo Temam «MeTanmib 1
u «Hemeramnbny

29 Heopranunueckre u opraHnyecKue KUCIOTHI. 1
Heopranudeckre u OpraHnYeCcKue OCHOBAHUS
AmMoTepHbIe HEOpTraHUYECKHUE U

30 oprannueckue coequHenus. [ eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Poinb xuMuu B 00ecrieueHUH YKOJIOTHISCKOM,

31 JHEPreTUYECKOH U MUIIEBO 0€30MacHOCTH, 1
Pa3BUTUU MEIUIIHBI
[IpencraBnenus 00 OOIUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIIICHHOTO MTOTYYeHUS 1
Ba)KHEHIIMX BEILECTB

33 YeroBek B MHpE BEIIECTB U MaTEPHAJIOB

34 XuUMHS ¥ 30pPOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

» Xumus, 10 knacc/ Pymzutuc I'.E., ®eapaman @.I'., AkiinonepHoe o0111ecTBO

«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI VI YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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