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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBPHONW TPOTPAMMBI CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
®denepanyy, peanu3yOIIUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOrPAMMBI, U
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUH, K ONpPENEIICHUIO
oOwiel crpareruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0y4YaOIIHUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAHUM K YPOBHIO MOIATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpUIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBEeKa, a TakKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3M0POBBI0 M TPHUPOAHONM cpene. Peammsyercss xumudeckoe oOpa3oBaHUe
oOyyJaromuxcsi Ha YpOBHE CpeHero o0IIero o0pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
mporpaMme 10 XHMHUU C YY4ETOM CHeuu(PuKd HayKd XUMUW, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (OPMUPOBAHKE PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (pOpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSI3M MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda WU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XHMHA KakK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YCHUS]) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcsi, HEOOXOIUMYI0 MM JJs BbIpaOOTKM MHMPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJKCHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuueckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YyYECHHU
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» copMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K U3Y4YeHHI0 YydyeOHOro wMarepuaia M oOyClIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPECOXMMHUYECKMX H JIJIEKTPOHHBIX
OpeCTaBlICHUd O cTpoeHMu BeulecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMdeckod XUMHM TMOJYYarOT pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs MEPBOHAYAIBHbBIE
MPEICTABIICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYEeCKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMHSD» O00yYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHEe (YHKIMI 3TOro 3akoHa — OT
o0o01m1aromIel 10 00BACHSIONMIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaXKHEHIIMX BeEIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHUMOCBSI3M XUMHUHU C
JPYTUMH HayKaMH, PacKpbIBalOT €€ pOJib B IMO3HABATEIBHOM W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH MHGOPMAILUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEelmeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOTo
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  WM3YYEHHMs  OpPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHMS
¢unocopckux uieH, TaKuX Kak: MaTepUaJIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCKOro MHpa, OOYCIIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA NYyTEM OSKCIEPUMEHTa H
pellieHusT MPOTUBOPEYMH MeEXAy HOBBIMU (akTaMHM UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHus 3agad  BOCIUTAHUS, PA3BUTUS U COLMAIM3ALUU
oOyJaroluxcsl MPUHATBIE NMPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHUIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeayCcMaTpuBaroT (hopMHupoBaHHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pEUIEHUs MpoOJieM, TIOUCKa, aHaiu3a Hu
00paboTku MHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUICCKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U HA YPOBHE CpPETHETO 00IIero 00pa3oBaHus, MPH OINPECICHUN
COJICPKATEIbHON XapaKTepUCTUKU IIeJied HM3ydeHUs MpeaMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH Y€JOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKHM 3PEHUsl TaKOM MOJXO0J K ONpPENENICHUIO LeNed U3ydeHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUsSl IVIABHBIMHM ILIEJSIMU W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:



e (opMHpOBAaHME CHCTEMBl XHMHYECKMX 3HAHUM KaK BaKHEHIIEH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIMil, HEOOXOAMMBIX ISl NPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepxaTelbHasi XapaKTepUCTUKA LIeJIed U 3a]a4 U3y4YCHHS
IIPEAMETA B IPOrpaMMe 10 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCA  MpeArovYTeHHE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOI'O INOJIYYEHMS 3HAHUM W NPUMEHEHHS WX B PEANbHOW KU3HU
JUTSL peLIeHUs TPaKTUYECKHUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanus 00yJarolMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOUYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIBbHOE 3HAYEHUE [UIS Pa3IU4HbIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYalIbHBIX U TBOPYECKUX
CHOCOOHOCTEN 00yYaroImMXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JI MOUCKAa U aHalu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMALIMK XUMUYECKOTIO COJIEPIKaHNUS;



dbopMUpOBaHKE U PA3BUTHE Y 00YUYAIOIINXCS aCCOIMATUBHOTO U JIOTUUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YACTHOCTH, IPH IUIAHUPOBAHUW U TPOBEACHUU XUMUUYECKOTO
AKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJU B PEIICHUH TJI00AIBHBIX MPOOJieM
PalMOHAJIBHOTO TTPUPOJIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOILIEHUSI K MPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUsl TOJYYEHHBIX 3HAHUW JJisI TPUHATUS TPAMOTHBIX PELICHUA B
CUTYallUsX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIE
PEAMETHI.

OO11ee YncI0 4acoB, OTBEAEHHBIX ISl U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBsA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILICHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKJACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTUIEH U NPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: Oytamuen-1,3 u metmnOyrtaguen-1,3: cTpoeHue, BakKHEHIIHNeE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TMpPOCTEHIINNA TNpEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTally,
TOPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUEHUE U MPUMEHEHUE. Tomyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble WCTOYHMKHU YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHE C oOOpa3lamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHONPON3BOAHBIX, MTPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYeHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTIIUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKHUEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUeCKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIusl 3TepU(pUKaLUK), TOJIyYeHUE U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. buonorunyeckas
POJIb KUPOB.



YrineBompl:  cocTtaB, KiaccUUKAuMsA ~ yriaeBojaoB  (MOHO-, IH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononorunyeckas poiib. Potocunres. pykTo3a KaKk U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmania (THIpOJus3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
IPOBEICHUE, HAOJIIOJICHHE W ONHCAHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJYKTa PEaKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(poTepHble opranuyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IiMuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M HX MPEBPAIICHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLN, CPEAHSS MOJIEKYJIApHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHH —
IIOJINMEPHU3ALUS U MOJTUKOHEHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanust MeXNpeIMETHBIX CBA3EH MPU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKkT, TMIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUNA YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BewlecTBa (OE€NKH, YIJIEBOIBI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbl€, TOILIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMuYecKkuil 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOT0 3aKkoHa U [lepuognyeckoid cucTeMbl
xumudeckux aneMeHToB JI. M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEpUOjaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.

CrpoeHne BemecTBa. XuUMHYECKass CBS3b. BHAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISIPHOIO W HEMOJIEKYJSIPHOTO  CTPOEHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenknarypa
HEOPraHWUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuThbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO HWHIWUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

PacuéTtHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakiuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKALUX KACIOT, BOAOPOAHBIX COCAUHEHNN ).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHM.



Meramnel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmme cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJEHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel macchl BemiecTBa WM O00OBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0O€CrieUeHUM SKOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yI00peHwus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO MCIIOJNb30BAHUS MPENapaToB OBITOBON XUMUHU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOImEeH W
HEOpraHWYeCcKoN XUMHUHU B 11 Kjacce oCylIeCTBISIETCS YEpe3 MCIONIb30BaHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHSATUH, TakKk U TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, JHEPTHs, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKHUI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIE TOPOJIBI, TTOJIC3HBIC UCKOTIAEMBbIEC, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrUsl, MTPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJibTaTaM OCBOCHUS
OOyYarOIIMMHUCSL TMPOTPaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSETCS CUCTEMHO-AESATEIbHOCTHBIN MTOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CJICIYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/IEIICHUIO;

HaJIM4K1€ MOTUBAIIMU K OOYUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JOCTUTaroTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TI'pakJIaHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMU W TIpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUYECKOW JAESATEITbHOCTH
0Oy4YaromuXcsl MO peaanu3aii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH IPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHUs, JIOTHUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJYYEHUU M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTyPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BElIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl UEHHOCTH TNPaBWJI MHAMUBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YyUYCHHIO MPOGecCuil pa3auyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPUU
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIUX BpPEI OKPYKAKOLIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH 3KOJIOTUYECKOHN HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUuUKA XUMHUU KaK HayKh, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHus] 00 OKpPYKaroIeM MHUpPE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMUHU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYPHI, PEIICHUU TI00aTBHBIX MTPOOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIHM3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIETO MUPA U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOU
NEATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHUS, OTpakKaIOUUe
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa H CHEIUPUKY METOJOB TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBUS B IO3HABATEIBHOM U COIUAIIBHON MPAaKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHbIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKune JelCcTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN HPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSITHS ISl OOBSICHEHUS OTJASIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHM [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKOU
peakiMy — TMPU PElICHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH MU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICA0BAHU,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI MPAaKTUYECKUX 3ajlad, IMPUMEHEHHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanuM3upoBaTh WUH(MOPMALMIO PA3IMYHBIX BUIOB U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynMpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHBIC METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJIHEHHUA Y4YEOHBIX 3a/1a4y
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadyecTBE CpeAcTBa Mpu pabore ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgilajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIora U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPH BBIIOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEAOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHHUSIMH.

OgiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMHU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompefensas e€ Iend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraeéMblii ajiroput™m ACHCTBUN Mpu
BBIMIOJITHEHUM YYE€OHBIX U HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATETHPHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



npupoabl, B (HOPMHPOBAHUU MBINUICHUS M KyJIbTypbl JIMYHOCTH, €&
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUSI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3OPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHAJbHAs TIpyMIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTmiiepoBa, 3aKOH COXPaHEHHsT MAcChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAHUN BaXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIBHOCTH YEIIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUS ¥ IPEBPALEHNNA OPTAHUYECKUX COEIUHEHNN;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB ISl WUIFOCTPALUHA X
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA M a30TCOAEp Kallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, allEeTUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHoJ, (popMalbaerus, aleraibAerui, MypaBbUHAs
KHMCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS TPUMEHSATHh IIOJOKECHHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalECTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIerul, MypaBbUHAsl M YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAaHHUW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJItoJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAHUEM, a TaK)Ke IMpaBwia OOpalieHUus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIEPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJIyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOPaTOPHBIM O0OPYJOBAaHUEM, TPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amKuCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  JKOJOTHYCCKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXpPAHEHHsI CBOETO 3/I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBUS Ha J>KUBBIC OPTaHU3MBI OINPEHCTIEHHBIX OPTaHMYECKHUX
BEIeCTB, TOHUMasi cMbici Tokazatens I1JIK, mosicHITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX TIO3HAHUS BEIIECTB M
XUMHYECKUX SIBJICHUIA;

Ui CHETNbIX H  CcHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOIIas ¥ HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUU B TO3HAHUM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHHS TPAKTHYECCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBSI3b
(KoBaJIeHTHasl, MOHHAs, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS SHEPTUU
NPy XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUH M 0€30MMaCHOM HCTOJIb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHUI BBISABIATH XapaKTEepHbIC MPU3HAKH TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATUA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C(pOPMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XMMHUYECKUX  PpEaKIIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEEATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOIUYECKOr0 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnonb3yss MHOHATUSA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U UX COEAMHEHUN
o nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKMCIEHHUS JJIEMEHTOB, 00paTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUHU UAYT 1O KOHIIA,



c(OPMUPOBAHHOCT, YMEHUN MPOBOJIUTH PEAKIHH, TMOATBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OINBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh  CYIIHOCTh  OKHCJIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (npuHuun Jle Illatense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOW KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0JIATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATH XUMUYECKUIM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUN C BEIIECTBAMHU M JJAOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO OSKCIepUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHET U JpYyTrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  JKOJOTHYCCKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXpPAHEHHsI CBOETO 3/I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL  CJICTIBIX H  CJIA0OBHUIANIMX OOYYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (audpoBbie)
Ne i/ Konrtpoabnbie IIpakruueckue p
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[IpeameT opranndeckoit Xumun. Teopust
1.1 CTPOCHHUS OPTAHUYECKUX COCAMHEHUN A. 3 https://resh.edu.ru/
M. bytieposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBOgOPOAbl — AJIKAHBI 2 https://resh.edu.ru/
HemnpenenbHbie yrieBogopoIbl: alKeHbl,
2.2 ped yr AOPOAL 6 1 https://resh.edu.ru/
ATKATUEHBI, aTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 https://resh.edu.ru/
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1
24 pHpoA r HOPOL 3 1 https://resh.edu.ru/
ux nepepadoTka
Wroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruptel. ®enon 3 https://resh.edu.ru/
Anpneruasl. KapOoHOBBIE KMCIIOTHI.
3.2 AICTHA p 7 1 https://resh.edu.ru/
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1 https://resh.edu.ru/




Uroro no pazgeny

13
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3 ‘ https://resh.edu.ru/
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2 ‘ https://resh.edu.ru/
Htoro no pazneny 2
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34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3 https://resh.edu.ru/
anemenToB /1. I. Meneneena
Ctpoenue BemniecTBa. MHOrooopasue
1.2 p t p 4 https://resh.edu.ru/
BEIIIECTB
1.3 XUMHUYECKUE PEAKIIUN 6 1 1 https://resh.edu.ru/
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xummusi
2.1 Mertanibl 6 1 https://resh.edu.ru/
2.2 Hemeraimiet 9 1 1 https://resh.edu.ru/
CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX
2.3 p p 2 https://resh.edu.ru/
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3HD 4 https://resh.edu.ru/
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
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n/n Bcero HbIe yeckKHne o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI

[IpenMer opraHnyeckoil XuMuu, e€

https://resh.edu.ru/subject/lesson/6149/m

! BO3HUKHOBCHHE, Pa3BUTHE U 3HAUCHHUE ain/170400/
Teopus CTpf) A OpraHquCKHX,, https://resh.edu.ru/subject/lesson/6151/st
2 coenuHeHuil A. M. byriepoBa, €€ OCHOBHbIE
art/149993/
MOJIOKCHUS
[IpencraBnenue o KiaccupuKanuu
3 oprannveckux Beuiects. Homenkiarypa https://resh.edu.ru/subject/lesson/6149/m
(cucremaTuyeckasi) ¥ TpUBHAIbHBIC ain/170400/
HAa3BAaHUS OPTaHUYECKHUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, https://resh.edu.ru/subject/lesson/6151/st
TOMOJIOTUYECKUH PSJT art/149993/
5 MeraH u 3TaH — npocTenImne https://resh.edu.ru/subject/lesson/6151/st
IpeaCcTaBUTEIIM aJIKaHOB art/149993/
6 AITKEHBI: COCTAB 1 CTpOCHHUE, CBoficTB https://resh.edu.ru/subject/lesson/5412/st
’ art/212563/
7 OTWIIEH U IPONUIIEH — MPOCTEHIINe https://resh.edu.ru/subject/lesson/5412/st
peaCTaBUTEIIN aJIKCHOB art/212563/
g [Ipaktuueckas padota Ne 1. «llomyuenue | https://resh.edu.ru/subject/lesson/5412/st
STUJIEHA U U3YYEHUE €r0 CBONCTBY art/212563/
9 Ankanuensl. byraauen-1,3 u https://resh.edu.ru/subject/lesson/5412/st

meTminOytaauen-1,3. [onyuenune

art/212563/




CHUHTCTHUYCCKOI'O KaydyKa U PE3UHBL

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

https://resh.edu.ru/subject/lesson/5412/st

10 TOMOJIOTUYECKUH Psill. ALIETUIIEH —
Y art/212563/
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB
1 Bpluncnenus 1o ypaBHEHHIO XUMUYECKOU
peakuuu
12 Apenbl: 6eH30J1 1 TOJTyOJ. TOKCHYHOCTD https://resh.edu.ru/subject/lesson/4775/st
apeHoOB art/150494/
13 I'eneTnueckas CBS3b yriaeBOJOPOAOB,
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam
Hpup OHHHUG HCTOHHHIH YTIEBOIOPOIOB: https://resh.edu.ru/subject/lesson/6148/st
14 MIPUPOJIHBIN ra3 U MOMYyTHBIE HEPTIHBIC Ta3bl, art/170461/
HE(PTh U MPOIYKTHI €€ TIepepadoTKU
HpHpOHHHf HCTORHHIH YTTCBOOPOAOB: https://resh.edu.ru/subject/lesson/6148/st
15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl, art/170461/
He(Th U MPOIYKTHI €€ nepepaboTKu
16 KonTponbhast pabota no pazaeny
«YTIneBoaopoab»
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: https://resh.edu.ru/subject/lesson/4769/st
METAHOJI U 3TaHoJI. BoopoaHas cBs3b art/150550/
13 MHOroaTroMHbI€ CIUPTHI: STHICHTIIUKOIb 1 https://resh.edu.ru/subject/lesson/4769/st
TJIULEPUH art/150550/
19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U https://resh.edu.ru/subject/lesson/5727/st
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE art/150577/
20 Anpneruapl: GopManbAeTUT U alleTaabACTH/I. https://resh.edu.ru/subject/lesson/4776/st
Aneron art/150604/
21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE https://resh.edu.ru/subject/lesson/4776/st

KHCJIOTBI: MypaBbHHAA U YKCYCHaA

art/150604/




[TpakTrueckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHoOBas M OJICHHOBAs KHCJIOTHI, KaK
P https://resh.edu.ru/subject/lesson/4776/st
23 MIPEACTABUTENH BBICIIUX KaPOOHOBBIX
art/150604/
KHCJIOT
24 MpbL1a Kak COJIA BBICIIUX KapOOHOBBIX https://resh.edu.ru/subject/lesson/5952/st
KHCJIOT, UX MOIOIIee JeiicTBIE art/150631/
Crnoxkable YhUPBI KaK IPOU3BOIHBIE
)5 5 bup Fp A https://resh.edu.ru/subject/lesson/5952/st
KapOOHOBBIX KUCJIOT. | HAPOIN3 CIIOKHBIX
P AP art/150631/
3¢upoB
2% JKupsl: rusiposnn3, NpuMEeHEHHue, https://resh.edu.ru/subject/lesson/5952/st
OuoJstornyeckas pojb >KHPOB art/150631/
VYraeBoawl: cocTaB, KiaccupUKaIims.
“H uxan https://resh.edu.ru/subject/lesson/6150/st
27 Baxwueliue npencraBuTeNd: riI0K03a,
art/150687/
bpykTo3a, caxaposa
)3 Kpaxman n nemiono3a Kak mpupoIHbIe https://resh.edu.ru/subject/lesson/5413/st
MOJIAMEPHI art/150714/
KonTponbhas pabota mo paszueny
29 «Kucnopoaconepxaiinue opraHuuecKue
COEIUHEHUSY
https://resh.edu.ru/subject/lesson/4743/st
30 AMUHEBI: METHUJIAMUH U aHUJINH
art/150742/
AMUHOKHCIIOTEI KaKk aM(bOTEepHEIE
31 orep https://resh.edu.ru/subject/lesson/4743/st
OpraHu4YecKue COSIUHEHHS, X
p 4 art/150742/
ouosornueckoe 3HadeHue. [lentuasl
3 benku xak npupoHbIe https://resh.edu.ru/subject/lesson/6296/st
BBICOKOMOJICKYTISIPHBIC COCTUHEHUS art/212589/
33 OCHOBHBIE ITOHITUS XUMUAU https://resh.edu.ru/subject/lesson/6095/st




BBICOKOMOJICKYJIAPHBIX COCTMHEHUHN art/150823/

OCHOBHBIE METOIBI CHHTE3A
A https://resh.edu.ru/subject/lesson/6095/st

34 BBICOKOMOJIEKVIIAPHBIX COCIUHEHUI. 1
yp & art/150823/

HJ'IaCTMaCCBI, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 2 2




11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoubnble IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

XUMUYCCKUH 3JIEMEHT. ATOM. DJICKTPOHHAS

1 p 1 https://resh.edu.ru/
KOH(HUTypanus aTOMOB
[lepuoanueckuii 3akoH u [lepronuueckas
CHCTeMa XUMHYECKHUX daeMeHToB JI. U.

2 A . 1 https://resh.edu.ru/
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHUMHYECKHUX DJIEMEHTOB U MX COCAUHECHHUH I10
rpyIIaM 1 nepuogaM. 3HaUCHUE

3 py p 1 https://resh.edu.ru/
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Meneneesa B
Pa3BUTHHU HAYKHU
Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€

4 BU/IbI; MEXaHU3MBbI 00pa30BaHUS KOBAJICHTHOM 1 https://resh.edu.ru/
cBs3u. BogopoaHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucienus. Bemecrsa

5 1 https://resh.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS
[Tonsatue o nucnepcHbIx cucremax. MicTuHHbIe

6 Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 10 1 https://resh.edu.ru/

BCIIICCTBA B paCTBOPC




10

Knaccudukanus u HoOMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMUYHbBIX
KJIaCCOB

Knaccudukanmst XaMUIeCKUX peakivii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. «Bnusiaue

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/

ru/

ru/

ru/

11

DneKTpoauTHYecKas aquccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatese (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

https://resh.edu.

ru/

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTHe 006 31€KTpoIM3€e paciiaBoB U
pacTBOPOB coJien

https://resh.edu.

ru/

13

14

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHH

Mertannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHUYecKux dnneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYecKue CBOMCTBa
METaJUIOB

https://resh.edu.

https://resh.edu.

ru/

ru/




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

15 . https://resh.edu.ru/
HaIpsKEHUN METaJIOB
XHUMHYECKHE CBOMCTBA BaYKHEUIIINX METAJIJIOB

16 (HaTpuUid, KAJIMH, KaJIbIIWA, MarHuu, https://resh.edu.ru/
ATIOMHUHHK ) U UX COCTMHEHUN
XUMHUYECKHAE CBOMCTBA XpOMa, MEJIU U UX

17 . poMa, https://resh.edu.ru/
COE€IUHEHU I
XUMHYECKHE CBOMCTBA IUHKA, JKeJie3a U UX

18 . ’ https://resh.edu.ru/
COeIUHEHUH
[TpakTuueckas pabota Ne 2. "Pemienue

19 JKCTIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME https://resh.edu.ru/
«Mertamis»"
Hewmeramnsl, ux nonoxxenue B [leprnoanueckoin

20 CHUCTEME XMMHUYECKUX deMeHTOB /I. H. https://resh.edu.ru/
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nueckue CBOMCTBA HEMETAIIJIOB.

21 AmoTponusi HeMeTauIoB (Ha pumMepe https://resh.edu.ru/
KHCIJIOpO/JIa, cepbl, hocdopa u yrieposa)
XHUMHUYECKHEe CBOMCTBA raJlor€HOB, CEPhl U NX

22 . - C°P https://resh.edu.ru/
COE€IUHEHUH
XnUMHUYecKre CBOMCTBA a30Ta, pocodpa U Ux

23 " » hocodp https://resh.edu.ru/
COeTUHEHH I
XUMHYEeCKHE CBOMCTBA yIilepojia, KPEMHUS 1

24 _ yriepoaa, kp https://resh.edu.ru/
HX COEIUHEHUN
IIpuMeHeHNe BasKHEUIITNX HEMETAJUIOB B UX

25 p . https://resh.edu.ru/
COE€IUHEHU I
O0001IeHNEe U cUCTEMATH3AIMS 3HAHUH 110

26 https://resh.edu.ru/

TeMe «HemeTamnably. BeruuciaeHus mo




YPaBHEHUSIM XUMHUYECKHX PEAKLUHN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 https://resh.edu.ru/
"HemeTaman"»

73 KonTpomnpHas padorta o Temam «MeTauib» 1 | https://resh.edu.ru/
«HemeTamibs

79 Heoprannueckue n oOpraHu4ecKrue KUCIOTHI. | https://resh.edu.ru/
Heoprannueckue u opraHun4ecKue OCHOBaHUS
AmMdoTepHbIe HEOPraHUYECKUE U

30 OpraHM4ecKHe coeruHeHus. ['eHeTnyeckas | https://resh.edu.ru/
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIECTB
Poinb xuMuu B 00eCIIeYeHHH KOJI0THUECKOM,

31 SHEPreTHYCCKOM M MUINEBON O€3011aCHOCTH, 1 https://resh.edu.ru/
Pa3BUTHHU MEAMUIIMHBI
[IpencraBiaenust 06 0OIMMX HAYUHBIX

32 NPUHIHANAX TPOMBIIIICHHOTO HOJIYYEeHUS 1 https://resh.edu.ru/
BaXKHCHIIINX BEIICCTB

33 UenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 https://resh.edu.ru/

34 XUMUs U 300pOBbE YEIOBEKA 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 11 xmace/ Pymzutuc I'.E., ®enpaman @.I'., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienue»
e Xumus, 10 xnace/ Pymsutuc I'. E., ®enpaman @.,I"., AkurionepHoe

obmectBo "M3narenscTBO [IpocBemienne"

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

[Mabpuensn, O. C. Xumus 10-11 knacc. ba3zoBbiii ypoBeHb. MeToandeckoe
nocobue

https://drofa-

entana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

resh.edu.ru
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