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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CpPEAHETr0 00IIero o0pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
@epnepanuu Ha nepuon o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MporpamMmbl 10 XUMHUH, K OMPEICICHUIO
oOwiel crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHU O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUsl, pe3ylbTaToB OOydeHUs U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIIMX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYpHbI
YEJIOBEeKa, a TaKXkKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peammsyercs xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHus CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU C Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJBI U B MaTEepUalIbHOW >KHU3HU OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mMX 1eneldl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KaloIleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (hopMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MacCHOCTH U OXPaHbI 3JJ0POBBA.

B cooTBercTBHM C OOMIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM i  BBIPAaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  ripeAMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas M HEOpPraHM4YecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMH W3 OO0IIeld XMMHH) U
opraHnyeckoil xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU WU3YUYECHHUU
npeaMera OO€eCleYnMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOTro Marepuasia W 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMY4ecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCST HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHUS OPraHUYECKHX
COCIMHEHHI, a TakX€ Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIE€BOAOPOJIOB JO0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM I[OJY4YarOT pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHMs MEePBOHAYAIBLHBIE
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTHMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX TO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIOMICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAK)KE O XUMUYECKHX PEaKIMSIX, UX CYITHOCTH M
3aKOHOMEPHOCTSX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbIiBaloT €€ poJjib B IO3HABATEIBHOW W MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATH MHGOPMAIMIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWH, pEeNIeHUS WHTCIUICKTYaIbHBIX |
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dopMupoBaHUE y 0OOYyYaIOIIMUXCS MHPOBO33PEHUECKONM OCHOBBI Ul MOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPHUPOJIHBIX SBICHUM MyTEM OKCIIEPUMEHTa U
pEelIeHUs] TMPOTUBOPEYMIT MEXKIy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Mpodiem, a
TaKxe MpoOeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mmane pemeHusi 3agad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINAN
OOy4YaromMXCcsl TPUHATHIE MPOTPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUs M TOCTPOEHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIEITEIIBHOCTU: pEUIeHus MpoOJieM, [OUCKa, aHaiu3a u
00paboTku nHGOpMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OTbITa IPAKTUIECKOM
U HCCIIEOBATEIILCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTtuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEITHETO 00I11er0o 00pa3oBaHus, IPU ONPEACICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJied W3Y4YeHHUS TpeaMeTa HarpaBiICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JIESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJMYECKOW TOYKH 3PEHUsl TAaKOM MOJXOJ K ONpPENENICHUIO LieNed U3y4eHUs
MIpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LIEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) siBisItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE W IMOHUMAHHUE CYIIHOCTU JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro OOpaIeHus ¢ BEIICCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUUM B OOJbIIEH CTENeHHM OTHAETCS  MPEANOYTEHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTHBHOTO NOJIYYEHHS 3HAHUM M NPUMEHEHUS UX B PEabHOM KU3HU
JUISl peLIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3a]a4H, Kak:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAOIIErOCS MHpA,
GbopMUpOBaHHE  HWHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), HMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl PA3JIUMYHBIX BUIOB
NeATEIbHOCTH: PElIeHus MpoOJeM, MOoUCcKa, aHainu3a U 00paboTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHAS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW POJM B PEIICHUM TJIOOATBHBIX MpobieM
PalMOHAIBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC M CBOEMY 3I0pPOBHIO, a TakKe IPHOOPETCHHS OIbITa
UCIIONIb30BaHUs TMOJIYYCHHBIX 3HAHWU JUIA TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydeObHOM maHe cpenHero oOmIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOT0 ypOBHS BXOAHT B COCTaB MpeaMeTHOUN obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETBD).

OO11ee unco 9acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrabisieT 68 dacos: B 10 kmacce — 34 gaca (1
yac B Hememo), B 11 kmacce — 34 waca (1 wyac B Hexaemwo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TOI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wuzomepus. XHUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXHEUIIINX MPEACTABUTENEH KIACCOB OPTaHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIIEHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHHMs), HAXOXKAEHHWE B TMPUPOJE, MOIYyUYECHHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMNUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJYYCHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [loaydyeHne CHUHTETUYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUH Pl ALICTHIICH
— TPOCTEUIMI MpeaCTaBUTENh AJKHHOB: COCTaB, CTPOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, TUIPATALINH,
TOpPEHHS]), TOJyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, (PU3NYECKHE W XMUMHYECKHE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U TIpUMEHEeHUE. 10.1)0:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHple MCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblii ra3 W IHOIyTHBIE
HeTsaHbie Ta3pl. Hedtp um e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAaKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MoIEIHpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM MPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranayeckue CoeUHEHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOWMCTBA (peakUMH C AaKTUBHBIMU METaJlJIaMH,
rajJoreHOBOJIOPO/IaMH, TOpEHHE), NpHUMEHeHue. BoaopoaHbie CBsI3W Mexay
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enoua.

Anmpnerugpl U Kemowuwvl. DopManpaerui, aLETAIBACTHI: CTPOCHHE,
buznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHbIE KApOOHOBBIX KUCIOT. [muponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
rugpokcugom menu(ll), okucnenue ammuayHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
Heuoo3bl.  PU3MYECKME W XMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
IpOBEJCHUE, HAOJIIOJCHUE W OIMUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anbaeruioB (OKUCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKue coeAruHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HauY€HHUE aMUHOKHCIOT. [lenTunapl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMU HA OEJIKU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYEeHHUS BEIIECTB W MX MPEBpaIlCHUN:
HaOJIOZICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIusi OEIKOB MPU
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BrbicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHAS MOJICKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHEHCAIIHSL.

OKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu(uKanus, MepuoJUIHOCTh, HAOIIOICHHE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DPHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NUECKUE BETUUMUHBI U SAMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(GepMEHTHI).

['eorpadusi: MUHEpaNbl, TOPHBIE TTOPOJBI, TIOJE3HBIE UCKOMAeMbIEe, TOILIHBO,
PECYPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOTO IHTaHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAS
000JI0YKa. DHEPreTUUeCcKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuii 3akoH U [leproanueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b nepuoanveckoro 3akona u Ilepmoamyeckoil CucTemsl
xumuyeckux snemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOINYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJIsIpHAasi M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



Bemectsa MOJEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIINYECKON PEIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOpE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
IIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckass peaknus. Krnaccupukanus — XUMHUECKMX — peaknuid B
HEOPTraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAaHEHHWsS MacChl BEILECTB,
3aKOH COXPAaHEHMSA U IIPEBPALLEHUs SHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecHe. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMHA4decKkoro paBHoBecus. [Ipunnun Jle [HlaTense.

OnexTponutnyeckas auccouuanus. CuiabHble U cialble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa XUMHUYECKHX 3ieMeHToB /. U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PEIIETOK, HaONIoJeHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jiokeHUe NepoKCuIa
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aToOpa, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUMH HOHHOrO OoOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausHuEe pa3InyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosmokenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETANIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENIINX HEMETAJIOB U UX COCUHEHUM.



Merambl. [lonoxenne meramuioB B [lepuonnyeckor cucteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MetamaoB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKHI psAJT HAPSHKEHUI METAIIOB.

XHUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl W3YYEHHSI BEIIECTB M HX MPEBpAIICHUN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKI[MK Ha KATUOHBI METAJIIOB).

Pacuérnrble 3ana4u.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH KOJOTHYECKOM, SHEPTreTHYECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYECHHUS BaXKHEHIIIMX BEIIECTB.

YenoBeKk B MHUPE BEUIECTB W MaTEPUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuasbl IJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJbHbBIC
yaoOpeHus.

XuMHus W 3I0pOBbE 4YEJIOBEKA: IMpaBWia MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia OS30MIaCHOTO MCIIOIb30BaHUS MpEnapaToB OBITOBOM XMMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanusit MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOmed
HEOpraHu4eckorM xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccupukamusi, TMepUOAUYHOCTh, HAOJIO/ICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI HX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, OpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMbIE, TOILUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBINUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENBHBIX MAaTEPUaIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPAaMM  CpeIHEro oO0mero oo0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYypbl U CLIOCOOHOCTH CTaBHUTh
1[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeAMeTa «XHUMHS» JTOCTHTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIo OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOTIO3HAHUS, CaMOpPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS] JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEeILHOCTH
oOyyaroluxcs Mo peai3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TMpaBUaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUYEOHOH 1eATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa W IO3HABATENBHBIX MOTHBOB B IOJNYYEHUH H TOCIECAYIOIIEM
aHanu3e MHQOpPMaALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 300pOBOro u 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MyYeckoMy u
IICUXUYECKOMY 370POBBIO;

coOJroicHUsT TpaBwJI Oe30MmacHOr0 OOpalleHUus C BEHIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIIUX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIEA0BATEIbCKOM
NeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrUX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
MPUPOTHON cpesie, YMEHHsI TPOTHO3UPOBATh HEOJIArOMPUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJMYusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNU(PUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWU TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJieM COXpaHeHHS
MPUPOIHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpodiieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCJIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOIO YjeHa
0OIIIECTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOh3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C UENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoOJieM B peabHbIX JKU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMHA 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro o0Iiero 00pa3oBaHus BKIIOYAIOT:

3HaQUMMble Ui (OPMUPOBAHMS ~ MHUPOBO33PEHUS  OOyYaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTUs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbli (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIE0OBaHUE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATHUBHBIE), oOecreunBaroIme dbopmupoBaHue GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COIIMAITLHOW KOMITETECHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C OCTABIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKHU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJICHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHUMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPHU3HAKOB U3y4a€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuuu;

dbopMyIUpOBaTh LEIU U 3a1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 3a XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JTJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJLIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YUYEHUUECKOM HCCIENOBATEIbCKOM W MPOEKTHOM
JeSATeIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBIICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTb;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIUEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI B XOJC IUaora W/WiH
JUCKYCCUHU,  BBICKa3bIBaThb  HWjaeH, (GOPMYJIUPOBATH CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYTNIATh C MpE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEILHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUHT
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHICCKOW pabOThI MO HMCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PEryJISSTHBHBIMHU eHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEebHOCTh, Ompenessis e€ ILenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUNU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajay, BbIOMpaTh Haubosee
3¢ (deKTUBHBI Ccrnoco0 HX pemeHuss ¢ y4€TOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUW B TIO3HAHWUW SIBJICHHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHUs, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YTJI€BOAOPOIbI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBE, IMOJIYYEHUH U
0€30MacHOM HCHOJIb30BAHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa,;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE IMPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYI0 CHMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKUX BEIIECTB JI1 WLIIOCTPAIUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpPEACTIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKalliue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHMS), [aBaTh WM Ha3BaHUS MO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIbHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 00bSICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OpPraHMYECKMX BEIIECTB (METaH, 9TaH, ATWJICH, MPOIWJICH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEeHoJ, aleTaNbIeTH, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIEBOIOPOIHOTO
Chlpbs (HE(QTh, NUPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMUM MPU U3YYECHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Ui TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh IIpaBUJIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAaHUPOBATh M BBIMOJHATH XUMHUYCCKHUUI
AKCHEPUMEHT (TIPEBPACHUS] OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB NMPH HArpeBaHUU, I[BETHBIC PEaKIMu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMH M JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyl M3 Pa3HbIX MCTOYHUKOB (CpeICcTBa MacCOBOMU
uHdopmaruu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. O0y4YaroIUXCsl ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

bopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJBTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUs] MPAKTUYECKUX 3a1a4
1 DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, W30TOoI, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKYJla, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pEaKIUh, PacTBOpP, IJIEKTPOJUTHI, HEIIICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPMU U 3aKOHBI (Teopus
AJIEKTPOJUTHYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEICHHS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCAUHEHMSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAas), XapakTep Cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yYMEHUI yCTaHaBJIUBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI IMEPUOJANYECKOrO 3aKoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTeMsl
xumuueckux aemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEJUHEHUI
1o nepuoaam u rpynnam Ileprnonndeckoit cucrempl XUMUYECKHX 3i1eMeHTOB []. .
Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOIILbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUI COCTaBJISATh YpPaBHEHHUS pPEaKUUi pa3IHUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMU UAYT 10 KOHIIA;



cOPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOLINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHHS JEKTPOHHOTO OallaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTb XHWMHUYECKHE IIPOIIECCHI,
JIeXKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUsS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCy/I0Ol U JTa0OpaTOPHBIM OOOpYJAOBaHHMEM, a TaKXe MpaBUiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBHM C HMHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaKkIlu,
peakiu MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCUCTBHUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHOAIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosnu4yectBo yacos
Ne HaunmeHoBaHMe pa3aeiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KonTpoabubie | IlpakTuueckue
n/n U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannyeckou
xumuu. Teopus CTpoeHUs ,
1.1 . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPraHUYECKUX COEAMHEHUN
A. M. bytneposa
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
IIpenenbHbIE YTIEBOAOPOABI
2.1 pe E AOPOR 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenenbubie
2.2 YIJIEBOJAOPO/IBL: AJIIKEHBI, 5 1 https://resh.edu.ru/subject/29/
aJIKa/INEHbI, aJTKUHBI
Apomarndeckue
23 P 3 https://resh.edu.ru/subject/29/
YTJ1€BOJIOPObI
[IpupoiHBIE HICTOYHUKHU
24 YIJI€BOJIOPOIOB U UX 3 1 https://resh.edu.ru/subject/29/
nepepadoTka
Uroro no pazgeny 13

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst

3.1

Cnuptel. ®enon

3

https://resh.edu.ru/subject/29/




Anbneruasl. Kap6oHoBbie

3.2 6 https://resh.edu.ru/subject/29/
KUCHOTHL. CII0KHBIE AHUPHI
3.3 VrieBoanl 5 https://resh.edu.ru/subject/29/
Nroro no pazaeny 14

Pasnen 4. A3oTcoaepikaiye opranudeckue coeIMHeHus

4.1

AMUHBI. AMUHOKHCJIIOTEL.
benxn

3

https://resh.edu.ru/subject/29/

Uroro no pazgeny

3

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS

[Tnactmaccel. Kayuyku.

5.1 1 https://resh.edu.ru/subject/29/
Bosokna
Uroro no pazgeny 1
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOI'PAMME




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Ne i/ Konrpoasnsie | IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanydeckuit 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3 https://resh.edu.ru/subject/29/
anemenToB /I. 1. Menaeneera
Ctpoenue Beniectsa. MHorooopasue
1.2 p IH Horoobpas 4 https://resh.edu.ru/subject/29/
BEIIECTB
1.3 XUMHUYECKUE Peakiuu 8 1 1 https://resh.edu.ru/subject/29/
Uroro no pazgeny 15
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MerTtabl 1 https://resh.edu.ru/subject/29/
2.2 Hemertamisl 1 1 https://resh.edu.ru/subject/29/
CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
2.3 1 https://resh.edu.ru/subject/29/
BEIIECTB
Hroro no paszneny 16
Pa3zgen 3. XumMus v :Ku3HbL
3.1 XUMHA U KU3Hb 3 https://resh.edu.ru/subject/29/
Hroro no paszneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo
JacoB

Bcero

JarTa usyyenus

dara no ¢akry

BBoausbiit uncrpykrax no Th. [Tpeamer
OpPraHUYECKOil XUMUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopust cTpoeHust OpraHMYECKUX COSAMHEHUH A.
M. Byrneposa, e€ ocHoBHbIE non0xkeHUs. JI.O.Nel
MogenupoBaHie MOJIEKYJ OPraHMYECKUX BEIIECTB

[IpencraBnenue o kinaccuPuUKaIMK OPraHUIECKIX
BemlecTB. HomeHkarypa (cucremaruyeckas) u
TPUBHUABbHBIC HA3BAaHUSI OPTAHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsiTT

MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIN
ankanoB. JI.O. Ne2 KavecTBeHHOE OmpesieieHne
yIJIepo/ia ¥ BOJOPOJa B OPTAaHUYECKUX BEIIECTBAX

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

DTUJIEH U TPOINUIIEH — MpOCTeHIIne
npeactaBuTeny ankeHoB. JI.O.Ne3 o3Hakomiienue ¢
oOpa3iamu miacTMacc

Wuctpykrax no Th. [Ipaktuueckas padora Ne 1.
ITonyyenue sTHIIEHA U U3yYEHUE €r0 CBOKCTB

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSAJl. ALIETHUIEH — MPOCTEUIIHI
MPEICTaBUTEND AJTKUHOB




10

Anxamuensl. byranuen-1,3 u metmnOyraauen-1,3.
[TosrydeHne CHHTETUYECKOTO KayuyKa v PE3UHBI.
JI.O.Ne 4 o3HakoMyIeHHE C 0Opa3liaMy KayuyyKoB U
pEe3UHbI

11

ApeHbl: 0eH3011 U TOJIy0JI. TOKCHYHOCTh apCHOB

12

Boruncnenus no ypaBHEHUIO XUMHUUECKON
peakuuu.Onpenenenne MoJIeKyIsSIpHON GopMyIbl
OpPraHMYECKOTO BEIIECTBA M0 MACCOBBIM JIOJISIM
aTOMOB XUMHYECKHX 3JIEMEHTOB

13

I'eneTnyeckas cBs3b YriieBo40poaoB,
MNpUHAJICKAIIUX K Pa3JIMYHbIM KJIaCCaM

14

[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!
NPUPOJHBIN ra3 v NOMYTHBIE HEPTSHBIC ra3bl,
He(Th U IPOAYKTHI €€ epepadoTKU

15

[IpupoIHBIE HICTOYHUKH YIIIEBOJIOPOOB:
MIPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHBIC ra3bl,
He(Tb U IPOAYKTHI €€ epepadoTKu

16

KontponbHas paboTa mo pazaeny «YTiaeBog0pOab»

17

IIpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJI U
stanoi. Bogoponnas cBsasb. JI.O. Ne5 I'openue
CIIUPTOB

18

MHoOroaroMHble CIUPTHI: ITHUICHTINKONIb U
riuuepuH. JI.O.Ne6 B3aumoielicTBre rinMieprHa ¢
ruapokcuaoM meau(1l)

19

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/IBI/I‘{eCKI/IC )51
XUMHUYCCKUC CBOﬁCTBa, MNPHUMCHCHUC

20

Anberuasl: GopMalbJIeTUA U alleTalbIeT U .
AneroH. JI.O.Ne 7 KauecTBeHHbIE peaKkIIMH




AJIbACTU 0B (OKI/ICJIGHI/IG aMMHAYHbIM pacTBOpPOM
okcuja cepedpa u rugpokcugom meau(Il))

21

OI[HOOCHOBHI)Ie MpEaACIbHBIC Kap6OHOBI)Ie
KHUCJIOTBI: MypPaBbHHAs U YKCYCHaA

22

OI[HOOCHOBHBIG IpECaACIIbHBIC Kap60HOBI>Ie
KHCJIOTHI: XMMHYSCKHE CBOMCTBA

23

Wuctpykrax nmo Th. [Ipaktudeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM KHCIIOTBD)

24

CreaprHOBas U OJICMHOBAs KUCIOTHI, KaK
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KUCIIOT.
MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE TefiCTBUE

25

CrnoxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX
KucnoT. ['naponus crnoxsbIx 3¢upos. Kupsl:
TUIPOJIN3, IPUMEHEHUE, OMO0JIOTHYeCKas poJib
KHUPOB

26

VYrneBopl: cocTaB, kinaccudukaius. Baxkuenme
MpEeACTaBUTENH: TI0K03a, GPYyKTO3a, caxapo3a

27

Kpaxman u nemitoso3a Kak IpUpOIHbIE TOJIUMEPHI.
JI.O.Ne8 B3aumopeiicTBue kpaxmania ¢ H0JI0M

28

O0001IeHEe ¥ cucTeMaTu3anusd 3Hanuil. Pemenue
3a/1a4

29

Pemenue 3anau. OnpeneneHre MoJIeKyIIpHOM
(bopMyIIBI OPraHMYECKOro BEIECTBA M0 MAaCCOBBIM
JI0JIsIM aTOMOB XMMHUECKUX SJIEMEHTOB U 110 Macce
(06bemMy) MPOTYKTOB CrOpaHUs

30

KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiiye opraHuuecKue




COCAUHCHUA»

31 AMMHBI: METUJIAMWH W aHWJINH 1
AMMHOKHCTIOTHI KaKk aM(pOTEepHBIC OPTraHHYECKUE

32 COEIMHEHNS, UX OMOJIOTHYECKOE 3HAUYCHHUE. 1
IlenTuael

13 benku xak npupoHbIe BHICOKOMOJIEKYIISIPHBIC 1
COCIMHEHMUS
OCHOBHBIE OHSTHSI XUMHH BBICOKOMOJIEKYIISIPHBIX

34 coeauHeHnii. OCHOBHBIC METOJIBI CHHTE3a |
BBICOKOMOJIEKYJIIPHBIX coequHeHui. [1nactmaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo
JacoB

Bcero

Jara uzydyenus

dara nmo paxkrty

BBoanbiit unctpyktaxk no Th. XuMudeckuii 3J1eMeHT.
AToM. DiieKTpoHHAas KOH(PUTYpalKs aTOMOB

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema
XUMHYECKHX deMeHTOB JI. 1. MeHaeneeBa, UX CBA3b C
COBPEMEHHOM TEOpHUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U UX COCIMHEHUH 10 TPYIIaM U IEPUOJaM.
3HayeHUe MEPUOIMUECKOT0 3aKOHA U CUCTEMbl XUMHUUYECKUX
aneMeHToB /.M. Menneneesa B pa3BUTUU HAYKU

CrtpoeHnue BeniecTBa. XuMU4ecKasi CBsi3b, €€ BUJIbI;
MeXaHU3Mbl 00pa30BaHMUs KOBAJIEHTHOM CBSI3H.
Bonopoanas cA3b

BanentHocth. DnekTpooTpuniareabHOCTh. CTeneHb
oKucIeHus. BemecTBa MOJIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

[TonsTne 0 nucnepcHbIX cucteMax. ICTUHHBIE 1
KOJUTOMHBIE pacTBOPBL. MaccoBas 101151 BEIIECTBA B
pactBope

Knaccudukanys u HOMEHKIIaTypa HEOPraHUYEeCKUX
COeMHEHMH. ['eHeTnYecKas CBSI3b HEOPraHUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

Knaccugukaius XuMHUECKUX peakiuii B HEOpraHUYeCKOn
Y OPTraHUYECKON XUMUU. 3aKOH COXPaHEHHS MacChl
BEILIECTB; 3aKOH COXPAHEHUs U IPEBPAILLCHUS SHEPTUU TIPU




XUMUYECKHX peakuusx. Pacuersl mo TXY

CxopocThb peakuu

10

Wuctpykrax no Th. [Ipaktuueckas padora Ne 1. «Bnusinue
pa3INYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIum»

11

OO6parumbie peakini. XUMHUYECKOE PAaBHOBECHE

12

DnexkTponuTHyeckas qucconmanus. [lonstue o
BOJIOpoIHOM Tiokazarese (pH) pactBopa. Peakiuu noHHOTO
oOMmeHa. 'maponu3 opraHudecKux U HeOPraHMIECKUX
BeuiecTs. JI.O. Nel ITpoBenenue peakuuii HOHHOTO OOMeEHa.
JL.LO.Ne2 Ornipenernenne cpeibl pacCTBOPOB BEIIECTB C
IMOMOIIBIO YHUBEPCAJIIbHOT'O MHAUKATOPA

13

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIE pCaKknuu. ITonsarue 06
IICKTPOJIM3€E PACIIABOB M PACTBOPOB COJICH

14

O00011eHrE U cCUCTEMATU3ALMS 3HAHUI 110
pazneny«TeopeTHueCKue OCHOBBI XHMHUM)

15

KOHTpOJ’IBHaSI pa60Ta o pasacity «TeOpeTI/ILIeCKI/Ie OCHOBBI
XUMUN»

16

Mertamibl, ux nosoxenue B [lepuoguueckoil cucreme
XUMU4eckux anemeHToB J[. M. MenaeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIue pusnveckre CBONCTBA METAIIIOB

17

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHDKEHUI
METAJIJIOB

18

XUMHYeCcKHe CBOWCTBA BAKHEHMIIINX METAJUIOB (HAaTpuUH,
KaJIWi, KaJIbIIA, MarHui, AIIOMUHUAN) U UX COSTUHEHUH.
JI.O.Ne3 B3zanmojieiicTBHE THIPOKCHIA ATTFOMUHMUS C
pacTBOpaMH KHUCIIOT U IET0YEH

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAMHEHUIN




XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJe3a U X COCTUHCHUM.

20
JI1.O.Ne4 KauecTBeHHBIEC peaKlIMM Ha KATUOHBI METAJJIOB
HNucrpaykrax no Th. [Ipakrudeckas padota Ne 2.

21 "Pemenue skCriepuMeHTaIBHBIX 3a/1a4 110 TEME
«Metamae»"
Hewmeramibl, ux nonoxenue B [lepuonuueckoit cucreme

22 XuMHYecKuX 3aeMeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPOITHS

23 HEMeTaJUIoB (Ha IpUMepe Kucaopoaa, cepsl, pochopa u
yriaepoaa)

24 XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhl U UX COCIUHECHUI

25 XUMHYECKHE CBOMCTBA a30Ta, hocodpa U UX COCTUHECHUN
XUMHUECKUE CBOMCTBA yIiaepoaa, KPpEMHUS U UX

26 coenuHeHuil. JI.O.Ne5 KauecTBeHHBIE peakiii HA AHUOHBI
1 KaTUOH aMMOHHUSA

27 IIprMeHeHne BaXXKHENIINX HEMETAVIOB U UX COCIMHEHUN

73 Unctpykrax no Th. [Ipaktuueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Hemerans"»
0O00011eHre 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME

29 «Hemeraiuib». BerauciaeHust no ypaBHEHUSIM XUMUYECKHX
PEeaKIMil U TEPMOXHUMHIECKUE PACUETHI

30 KonTtponbHast pabota mo temam «MeTamishy 1
«Hemertamie
Heoprannueckue u opraHm4eckue KMCIOThl, OCHOBaHHUSI.

31 AmMpoTepHbIe HEOPraHUYEeCKHUEe U OpraHUYEeCcKHe

COCOAMHCHUS. I'eneTrmueckas CBA3b HCOPTaHNYCCKUX N




OpTraHU4YCCKUX BCIICCTB

Ponp xuMun B o0ecieyeHUn 3KOJ'IOI‘I/ILIGCKOI71,

32 SHEPIreTHYECKON U MUIIEBON OE30IaCHOCTH, Pa3BUTHH 1
MEAULIMHBI
13 [IpencraBienus 06 oOmUX Hay‘IHbIXvaI/IHHI/IHaX |
MIPOMBIIIJICHHOTO MOJTy4€HUs BaKHEHIIINX BEIIECTB
34 UYenoBek B MUpE BEIIECTB U MAaTEPHAIOB. XUMHS U |
3JI0pPOBbE YETIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO
«M3marensctBo «IIpocBemenue»
* Xumus, 11 xnace/ Pyazutuc I'.E., ®enpaman @.I'., AkunonepHoe o6111ecTBo

«3marensctBo «lIpocBemienre»

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
Xumus, 11 knacc/ IN'abpuensna O.C., Octpoymon N.I'., Cnrankos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

DneKkTpoHHBIN 00pa3oBarenbHbIi pecypc "A canam EI'D. Cpennee oOmiee
oOpa3zoBaHue. Y4eOHbI MOIYJb O PEIICHUIO TPYAHBIX 3aJJaHUI IO Y4eOHOMY

npeamery' Xumus'".10 - 11 xmacesr",AO U3narenscTBo"lIpocBenienne”
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