[IpoexT paboyeil nporpamMmsbl yaueOHOTO MpeaMeTa
«Xumusi. ba3oBbiil ypoBeHby» i o0yyaromuxcs 10-11 kimaccoB

INOACHUTEJIBHASA 3AIINCKA

[TporpaMMma 1o XMMHUH Ha YpOBHE CpPEAHETO O0IIEr0 00pa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpa3oBaHuH B
Poccuiickoii ®@enepaunn», TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUs (enepaabHOM
oOpa3oBaTenbHON mporpaMMmbl cpemHero obmero obpazoBanus (POII COO),
IpeJCTaBICHHBIX B DeiepanbHOM rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
COQO, c¢ yuérom Konuenuuu mnpenogaBaHus y4eOHOro MpeameTa «XHUMHS» B
oOpa3oBarenpHbIX opranm3anusax Poccuiickoit  ®enepauuu, peanu3yroLIMX
OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX MOJOXKEHHH «CTpareruu
pa3BuTua BocnuTaHus B Poccuiickon ®epepanum Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XWMHH, K OINPENEICHUIO
oOwel cTparerud 00y4eHusl, BOCIIUTAHUS U PA3BUTHUS 00Yy4arOUIUXCSl CPEICTBAMHU
yuebHoro npeamera «Xumusi» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyainbHble MojoxkeHuss ®I'OC COO o B3anM00OYCIOBICHHOCTH IIEJIeH,
COJEpKaHus, pE3yJbTaTOB OOyueHUs U TpeOOBaHUH K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE o0Opa3oBaHue, MOJIy4aeMO€ BbIITYCKHUKAMHU
o011eo0pa3oBaTelbHON OpPraHM3alMM, SIBISIETCS HEOThEMJIEMOM YacThl0 UX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIUAIOLUIMM OSTalOM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX LIEHHOCTEH, NPHUCYIIUX
LEJIO0CTHOM CHUCTEME XUMHUYECKOr0 00pa30BaHus. DTH HEHHOCTH KaCAtOTCS MO3HAHUS
3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYJIbTYphI UEJIOBEKA, a
TaKKe FKOJIOTMYECKU 0O0CHOBAHHOI'O OTHOLIEHUS K CBOEMY 37I0POBBIO U IPUPOAHOMN
cpene. Peanusyercs xumuueckoe oOpazoBaHue 00y4arolMXcs Ha YPOBHE CPEAHETO
oO11iero o0pa3oBaHUs CPEACTBAMU y4eOHOro MpeaMera «XUMHs», COACpKaHUE U
MOCTPOEHUE KOTOPOTO OMpPEAENICHbI B MPOrpaMMe MO0 XMMHUU C YYETOM CHelU(UKH
HAayKd XUMHH, €€ 3HAYEHUS B NO3HAHUU IPUPOJBI U B MATEPHAIBHON KU3HH
o0miecTBa, a Takke ¢ y4yéToM OOLMX Iesied M MPHUHIMIIOB, XapaKTepU3YIOUINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero odmiero obpasoBanust B Poccuiickoit
denepaunm.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HUIpaeT 0coOylo poib B
COBPEMEHHOW LMBUJIM3ALMU, B CO3/IaHUM HOBOW 0a3bl MaTepUaATIbHON KYJbTYPHI.
Ona BHOCHUT CBOM1 BKJIaJ B (pOpMHUpOBaHUE PALIMOHATEHOTO HAYYHOT'O MBIIIJICHHUS, B
CO3JaHHE IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXalolleM MHUpE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKA, KOTOpoe (popMHUpyeTcs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY



CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOAEHCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMH, XMMHs CTaJla
HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIELIHOTO
Tpyda W JKU3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOIMH HAaNpaBII€HA HA pPEIICHHE
rII00AbHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHS YEJIIOBEUECTBA - CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHBbI 3JI0POBBSI.

B coorBercTBUM ¢ OOMMHU LEISIMH W NPUHLMIIAMH CPEAHETO OOIIEro
oOpa3oBanus cojnepkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyarolmuxcs, HEOOXOAMMYIO MM JUIsl  BBIpAaOOTKM  MHPOBO33PEHYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKA3Hb COLMYyMa, MPOAOJIKEHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTraBnsomuMA  1peaMeTra  «XUMUsS»  ABISIOTCS  0a30BbIE€  KypChl -
«Opranuyeckas xumusi» U «OOIIass W HEOpPraHWYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHusl KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: cUCTEMa
3HAHUW MO HEOPTraHUYECKON XUMHUHU (C BKJIIOYEHUEM 3HAHUW U3 OOIIEH XUMHUH) U
opraHnyeckon xumun. OOpMHUpPOBAHME NAHHOM CHCTEMBI 3HAHWUW NPHU WU3YYEHHUH
npeaMeTa O00ECIeYrBAeT BO3MOKHOCTh PACCMOTPEHMSI BCEro MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa comepkanusi KypcoB - «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» CHOPMHUPOBAHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJX0Ja K H3YyYCHHI0 Y4uyeOHOro wMarepuajia U 0OOyCJIOBJIEHA
HUCTOPUYECKH 000CHOBAHHBIM PAa3BUTHEM 3HAHUN HA ONPENETEHHBIX TEOPETUIECKUX
ypoBHAX. Tak, B Kypce OpPraHMYeCKOW XMMHUHU BEUIECTBA PaccMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKON TEOPHM CTPOEHHS OPraHMYECKUX COECIMHEHMI, a TaKKe Ha
YPOBHE CTEPEOXMMUYECKHUX U JEKTPOHHBIX MPEJICTABIEHUN O CTPOCHUH BEILECTB.
Ceenenust 00 uH3yyaeMbIX B Kypce BEIIECTBaX JAIOTCS B pa3BUTUU - OT
YIJI€BOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKH AaKTHBHBIX cOoeAMHEHUH. B kypce
OpPraHUYECKON XMMUH MOTY4aloT pa3BUTHE ChOpMUPOBAaHHBIC HA YPOBHE OCHOBHOTO
oO1iero 00pa3oBaHMs TEPBOHAYANIbHBIC MPEJICTABICHUS O XUMHUYECKOW CBSI3H,
KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHHS, 0 XUMUYECKON PEeaKlnu.

[lox HOBBIM yTJIOM 3peHHs B TmpeameTe «Xumus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3Y4YEHHBIH HAa YpPOBHE OCHOBHOIO oOOIIero o0pa3oBaHUs
TEOPETUUYECKU MaTepuall U (AKTOJIOTUYECKHE CBEACHHUS O BEUIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHudeckas
XUMHsD) OOYy4arolUMCsl TMPEJOCTaBISETCS BO3MOXHOCTH OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETHMYECKUX M METOAOJOIMYECKUX IMO3UIUH,
riy0xke TOHATh HMCTOPHUYECKOE U3MEHEHHEe (YHKIUH JTOro 3aKkoHa - OT



000011ar01IIeH 10 0OBSACHSIONMIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX MU MPUMEHEHUH, a TAKXKE O XMMUUYECKUX PEAKIHUSIX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHMs TonoJiHsAeTcsa B Kypcax 10 u 11 knaccoB anemeHTamu
COJICpKaHMs, MUMEIOIIUMH KYJIbTYPOJIOTUYECKUN M MPUKIATHON Xapaktep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHUHU C JIPYTMMHU HayKaMu,
PacKphIBaIOT €€ POJib B MTO3HABATEIILHON U MPAKTUYECKOMN JEATEIBHOCTU YEIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX MPWIOKEHUM XWMHH, OMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B
OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBS3aHHBIX C XHUMUEH,
KPUTUYECKU OCMBICIIMBATHh MH(POPMAIMIO U IPUMEHSTH €€ JJIs TIOTIOJTHEHHS 3HAHUH,
PELIECHUS] UHTEIUIEKTYaIbHbBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEIOBATENIbCKUX 3a1ad. B
LEJIOM CoJiepKaHue ydyeOHOro mpeamera «XUMHUs» JaHHOTO YPOBHSI W3YUYCHHS
OPUEHTUPOBAHO Ha (HOPMUPOBAHUE Y OOYUAIOUIUXCS MUPOBO33PEHUECKONH OCHOBBI
JUIsT TIOHMMaHusi (QUIOCOPCKUX MACH, TaKuX Kak: MaTepHallbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPTaHUYECKOr0 MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHEM, IO3HABAEMOCTh NPUPOIHBIX SABJICHUN MyTEM SKCIIEPUMEHTA
U pELICHUS] TPOTHUBOPEUYMM MEXIy HOBBIMH (haKTaMU U TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHHUE POJIU XMMHUHU B PEIICHUM PKOJIOTHYECKUX MPOOsieM, a
Takke MpooiieM cOepeKeHUsS] YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nnanme pemieHust 3ajgad BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
oOydYaromuxcsl MPUHITHIE MPOrpaMMON MO XHUMHHU MOJAXOAbl K OINpPEeIeTICHUIO
CollepKaHUs W TOCTPOCHUS TpeaMeTa TMpeaycMaTpuBaroT  (HopMUpOBaHHE
YHUBEPCAIBHBIX YU€OHBIX ICUCTBHM, HMEIONUX 0a30BOE 3HAUCHUE JIJIST PA3TUYHBIX
BUJIOB JICSATEIBHOCTU: pelIeHUusT TMpoOjeM, TOHWCKa, aHajdnu3a U 00paboTKu
uH(popManuu, HEOOXOAUMBIX [JIsi NPHUOOPETEHHs] OIbITa MPAKTUYECKON H
UCCJIEIOBATENLCKOW JEATENBHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TMO3HAHUHU
XUMUH.

B mpaktuke mnpemnomaBaHUsS XUMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, Tak U HA YPOBHE CPEJHET0 00I1Iero oOpa3oBaHus, MpU ONPEACICHUN
COJIEP)KATEIIbHOW XapaKTEPUCTUKHU IIeJIed U3Yy4deHHUs TpeaMeTa HampaBieHUEeM
MEPBOCTEIICHHON 3HAYMMOCTH TPAJUIMOHHO TPHU3HAETCS (OpPMHUPOBAHUE OCHOB
XUMUYECKON HAyKW KaK 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JEATEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOUN KynbTypbl. C
METOAUYECKOU TOUYKHA 3PEHUS TAKOM MOAXOHA K OIPEACICHUIO LEJIEH H3yYEeHUS
npeaMeTa SBIISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEJSIMA HM3YYEHHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 kJ1.) SABISIOTCS:

« (QopMupoBaHuE CHUCTEMBbl XUMHUYECKUX 3HAHMM KaKk  BaKHeWIIeH



COCTaBIISIIONIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPa, B OCHOBE KOTOPOH
JekKAT KIFOYEBBIC MOHATHS, (YHIAMCHTAIBHBIC 3aKOHBI U TEOPUH XHMHH,
OCBOCHHE S3bIKA HAYKH, YCBOCHHE ¥ IMOHMMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHUIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C MCTOPUEH X
Pa3BUTHS U CTAHOBIICHUS;

+ (opMUpOBaHHE U PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX TMO3HAHMUSI
BEIIECTB ¥ XUMHUYECKUX PEAKINi, HEOOXOMMBIX JIJIsl IPUOOPETEHUS yMEHUI
OPUEHTHPOBATHCSI B MHUPE BEHICCTB M XUMHUYCCKHUX SIBICHUH, MMEIOIINX
MECTO B IIPUPOJIC, B IPAKTHUECKOMN 1 MOBCETHEBHOM KU3HH;

+  pa3BHUTHE YMEHUH U CIIOCOOOB JEATEIHLHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHUEM XUMHUYECKOTO OJKCIIEPHUMEHTa, COOJIOACHUEM  MpaBUII
0e301acHOro oOpaleHust ¢ BEUIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapaKTepPUCTUKA TeNIeH U 3a/1a4 U3yUCHHUSI
npeaMeTa B IporpaMMe Mo XMMHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETaMHU B CHCTEME cpenHero oOmiero oOpaszoBaHus. CeromHs B
NPEToIaBAHNK XUMHH B OOJIBIICH CTETICHN OTAAETCS MPEIOYTCHUE MTPAKTHYECKON
KOMIIOHEHTE  COJICp)KaHWsl OOYYCHHUs, OpPUCHTUPOBAHHOW Ha  TOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTelbHON OpraHu3aliy, BIAJCIOUIET0 HE HaObOpOM
3HAHWH, a (YHKIMOHAIFHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHUSMH
AKTHUBHOTO MOJYYCHHS 3HAHUW U MIPUMEHEHUsSI MX B PEANbHOU JKU3HU JUIS PEIICHUS
NPaKTUYCCKHUX 3a/1a4.

B cBs131 ¢ 9THM TIpY H3YYCHUU TIpeaMeTa « XUMHES TOMHUHUPYIOIICE 3HAYCHUE
nproOpeTaroT TaKKue HEeNU U 3a/1a41, KakK:

ananTanus oO0y4aromuXxcs K YCIOBUSM JWHAMHYHO Pa3BHBAIOIIEIOCS MHUPA,
dopMHUpOBaHHE  WHTCIUIGKTYaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM0o00pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITCIBHOMY TPUHSITHIO T'PAaMOTHBIX
pellieHHi B KOHKPETHBIX XKU3HCHHBIX CHTYAIlUsX, CBSI3aHHBIX C BEIICCTBAMHU M HX
pUMEHEHHEM;

dopmupoBanre |y OOyYarOIIMXCS  KIIFOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIICTCHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JUIS Pa3InYHBIX BHUJIOB
JesATEeIbHOCTH: pelieHus: mpodsiem, Moucka, aHaimza U o0padoTku MHdOopManuwy,
HEOOXOIMMBIX JUIS IPUOOPETEHHSI OTIBITA ACATEIIBHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XUMHH, & TaKXKe IS OICHKH C IMO3WIUHA HKOJIOTHIECKOM
0e30macHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUYECKUX IPOIIECCOB HA OPTaHU3M
YeJIOBEeKA U TIPUPOIAHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTCIUICKTYaTbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH 00YyYaroOmUXCs: CIOCOOHOCTH CaMOCTOSITEIBHO IPUOOPETATh HOBBIC
3HAHUS 110 XUMUHU B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSMU, UCIIOIH30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHH JJIA TIOWCKAa W aHanu3a Y4eOHOH u



HAYYHO-TIOMYJISIPHON WHPOPMAIIMA XUMHUYECKOTO COICPKAHUS;

dbopMUpOBaHUE U pa3BUTHE Y 00YYAIOIINXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS], HAOII0AATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU W TPOBEICHUH XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaroImMXcs YOSKIEHHOCTH B T'YMaHUCTHYECKON
HANPaBIEHHOCTH XHMHHU, €€ BaXKHOW POJMU B pEHICHHH TI0OaIbHBIX MPOOJIeM
paIoHaIBHOTO MPUPOIOTIONH30BAHMS, OTOTHEHUS YHEPTEeTUUECKUX PECYPCOB U
COXpaHEHUsl TMPHUPOJAHOTO PABHOBECHs, OCO3HAHUS HEOOXOIMMOCTH OEpexHOTrO
OTHOIIICHUSI K TPHUPOAEC U CBOEMY 3JI0POBBIO, a TakKe NPUOOPETEHHS OIbITA
UCIIOJIb30BAHUSL TIOJIYYCHHBIX 3HAHUW JUIS TPUHATHS TPAMOTHBIX pELICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOGHOM 1utaHe cpenHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB IMpeaMeTHOW oOmactu «EcTecTBeHHO-HAYYHBIE
PEIMEThBD.

OO1ee yuciio 4acoB, OTBEAEHHBIX IS U3YYEHUS] XMMHH, Ha 0a30BOM ypOBHE
cpeaHero oo1miero oopasoBanusi, coctanisieT 68 yacos: B 10 kiacce - 34 gaca (1 yac
B Heemo), B 11 kmacce - 34 gaca (1 gac B Heenio).



COJEPXAHUE OBYUYEHUA

10 KJVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYECKOM XMMHUH

[IpenMeT opraHMYecKOM XUMHH: €€ BOBHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepuaioB. Teopusi CTPOEHHUS OPraHUYECKUX
coequHennit A. M. bytneposa, e€ ocHOBHbIE ToJI0KeHUA. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYECKUX BemecTB. ['omonorus, wu3zoMmepus. XHMHYECKas CBS3b B
OpPraHUYECKUX COCIMHEHUAX - OJMHAPHBIC U KPATHBIE CBA3H.

[TpencraBienue o KiaccU(pUKAUMU OpraHnyeckux BemiecTB. HomeHkiarypa
OpPraHMYECKUX COEOUHEHMH (cucTeMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOABI HW3YYEHHsS BEHIECTB WM HX IPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy OPraHUYECKUX BEILECTB U MaTepuallaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HAOJIIOJIEHUE M OIMCaHUe
JEMOHCTPAMOHHBIX OIIBITOB 10 NPEBPALICHUIO OPraHUYECKUX BELIECTB IIPU
HarpeBaHuM (IJ1aBjieHue, OOyIrJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUH psa. MeraH W 3TaH -
OpocTeiilne MNpeICTaBUTENN ajJKaHOB: (U3MYECKHEe W XUMHYECKHE CBONCTBA
(peakuu 3aMelleHUsT W TOpPEHUs), HaXO0XKACHHE B MPUPOJE, NOIYyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKUN DPsii. DTUIIEH U MPONWIEH -
OpoCTeHIlMe MNPeICTaBUTENN aJKEHOB: (U3MYECKHEe W XMMHUYECKHE CBOMCTBa
(peakiu  TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATALUUA, OKUCICHUS W
MOJINMEPHU3ALINH ), TOJTYYEeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOMCTBa (peakuus nosmMepusanuu). [lonydeHue CHHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUN Psijl. ALETUIIEH -
NPOCTEUIINN TMPEACTABUTENb QJIKWHOB: COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMUYECKHE CBOWCTBA (pEaKLMKU TUIPUPOBAHMS, TaJOTEHUPOBAHUS, THApATAlUH,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, (uU3NYECKHEe W XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpoBaHUsl U HUTPOBAHUsA), MOJyUYE€HUE U NpUMeHeHue. Tonyon:
cocmae,  cmpoeHue,  (uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOLYYeHue u npumereHue. TOKCHYHOCTh apEHOB.
['eneTnyeckas CBA3b MEXAY YIJIEBOAOPOJAMM, NMPUHALICKANMMU K Pa3IUYHBIM



KJ1accam.

[TpuposHblE UCTOYHMKHM YII€BOAOPOAOB. I[IpupoaHblii ra3 M NOMyTHBIE
HeTsaHbie ra3pl. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaOOTKu HEPTH:
NEPETOHKA, KPEKHHI (TEPMUYECKHW, KaTaIUTHYECKUM), mnupoau3. IIpoayKTel
nepepaboTku HePTHU, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAJIbHBIE METOJIbl HM3Y4YE€HHsI BEUIECTB U MX IPEBpallCHUN:
O3HAKOMJIEHHE C 00pa3aMy IIaCTMAcC, KaydyyKoB U pe3uHbl, kKosuiekuuu «HepTo»
U «YT0db», MOAECIHPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOr€HONPOU3BOAHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThl: OJyUYEHUE ITUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Boluncienuss 1o ypaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOJIYKTa PEaKIMU MO U3BECTHHIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINH ).

Kucsopoacoaep:kamue opranHndecKue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHI. MeETaHON W 3TaHON: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWMCTBA (peakiuu C aKTUBHBIMH METaJllaMu,
rajoreHoBOJIOPOJIaMH, TOPEHHUE), NPUMEHEHHE. BOJOpOJIHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, PU3HUECKHE
M XUMHYECKHME CBOWCTBAa (B3aMMOJICMCTBHME CO IIEJTOYHBIMM METaJlJIaMH,
KaueCTBEHHAs] PEaKIMs HAa MHOTOaTOMHBIE CHUpTh). JlelicTBHE Ha OpraHuzm
yesoBeka. [[pumeHneHue riaunepruHa u STUJICHTITUKOJIS.

®deHos:  CTpOEHHE MOJEKYJNbl, (U3NYECKUe M XHUMHYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibl U kemowusl. DopManblIerun, aueTalbIerui: CTPOCHHE,
dbuznyeckre M XUMHUYECKHE CBOMCTBAa (peaKkIMyd OKHUCJICHHS U BOCCTAHOBJICHMUS,
Kaue€CTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE Mpe/ETbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs
KHUCIIOTBI: CTPOCHHE, (PU3NUECKHEe M XUMHUUYECKHE CBOMCTBA (CBOMCTBA, 00mMIME s
KJIacca KUCIIOT, peakuus dTepuduKaIyn), moiayuyeHue u npumenenue. CreapuHoBas
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEN BBICIINX KapOOHOBBIX KUCIIOT. Mbli1a KaKk
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBHE.

CrnosxxHble 2(pHupbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
apupoB. Kupsl. ['maponu3 xupoB. [Ipumenenue xupoB. buonormyeckas pob
YKUPOB.

VYrieBoibl: cOCTaB, KiIacCU(PUKALIUS YTIAEBOAOB (MOHO-, TU- U MOJUCAXAPU/IBI).
['moko3a - mpocTelmmii MOHOCaxapw: OCOOCHHOCTH CTPOEHUS MOJIEKYIIHI,
bu3nUecKkue U XMMHUYECKUEe CBOMCTBA (B3ammojelicTeue ¢ ruapokcuaoM menu(Il),
OKHCIICHHE aMMHUA4yHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIEHHE,



OpO’KEeHUE TIIOKO3bI), HAX0XKICHUE B IPUPOJIE, MPUMEHEHUE, OUOIOTUYECKAs POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemirono3a Kak NpupojHble noaumepsl. CTpoeHue Kpaxmaia U
HEeUTroNIo3bl. PU3NYECKHEe W XUMHUYECKHE CBOMCTBA Kpaxmana (TUApOIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOABl HW3YYEHHS] BEUIECTB WU HUX NPEBPALICHUN:
MpOBe/IeHNE, HAOJIOJEHUE W ONHUCAHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIOUPTOB, KAaYECTBEHHBIE PEAKLUHUHU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJIA
okcusioM ™meau(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJACHCTBHE TJIMILIEPUHA C
ruapokcuom meau(Il)), anprerugoB (OKUCIEHHEe aMMHUAYHBIM PacTBOPOM OKCHAA
cepedpa(l) u rtumpoxcumom wmenu(ll), B3aummonelcTBHE Kpaxmaia € HOAOM),
IPOBEJCHUE NMPAKTUUYECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1O ypaBHEHUIO XWMHUYECKOM peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WMJIM MPOAYKTA PEAaKIMM 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BELUIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUuYeCKHe coequHeHus. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA aMHHOKHUCIOT (Ha TpuMepe TiuluHa). buomorudeckoe
3HaYE€HHUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJIIPHBIE coeauHeHus. llepBuunas,
BTOpPMYHAs W TpPETHYHas CTPYKTypa OelKoB. XHMMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCHEpPUMEHTAIBHBIE METOJbl H3y4YEHHUs BEIIECTB W MX NPEBPALLCHUN:
HAOJII0JIEHUE U ONMCaHUE JIEMOHCTPALIMOHHBIX OMBITOB: JI€HATypalusi OEIKOB MpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TIOHATHSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALMH, CPEIHSS MOJEKYJIsIpHas
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH -
MOJIMMEPHU3ALUS U MOJTUKOHEH A

DKCNEepUMEHTAIbHBIE METOJIbl M3yYEHHs BEIIECTB W HMX NPEBPAILCHUA:
O3HAaKOMJIEHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MEXIpeaIMETHBIX CBA3EH IPU U3YYEHUU OPraHUYECKOU XWUMUU B
10 kacce oCyIeCTBISIETCS YePe3 UCI0JIb30BaHUE KaK OOIIHNX €CTECTBEHHOHAYUHBIX
NOHATUM, TaK U MOHATUH, SBISIOIIMXCA CUCTEMHBIMH I OTAECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 I[UKJIA.

OO1ue ecTecTBeHHO-HAYYHbIE TIOHATHUS: SIBICHUE, HAyYHBIN (DakT, rumoresa,



3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KiaccuUKaIus, MepuoAUUYHOCTh, HAOIIOJCHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

@usuka: Marepus, DJHEpPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHO€ COCTOSIHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OUONOTMYECKHM AaKTUBHbIC BellecTBa (OENKH, YIJIEBOIBI, >KHUPHI,
bepMeHThI).

['eorpadusi: MuHepasbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOorus: MNUIIEBBIE IPOAYKTbI, OCHOBBI PALMOHAIBHOTO IHUTAHWUI,
MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE IIPEIaparbl, MaTEPUAIIbI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMuueckuit ajeMeHT. ATom. S 1po aTomMa, M30TOMbI. DJIEKTPOHHAsS 000JI0YKA.
DHepreTuyecKkue ypoBHH, OJAYPOBHU. ATOMHBIC OpOuTanu, 8-, p-, cl1- SJIEMEHTHI.
Oco0eHHOCTH pacTpeeieHus] JIEKTPOHOB MO OpOUTAIsIM B aTOMaxX JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpALUS ATOMOB.

[lepnognueckuii 3akoH U [leproanueckas cucteMa XUMAYECKUX 3J1EMEHTOB /1.
. MenpaeneeBa. CBs3b MNEPUOIUYECKOTO 3akoHa M Ilepuoguyeckoil CUCTEMBI
xumudeckux syemeHtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUS CBOMCTB XHMHUYECKHX JJIEMEHTOB U
00pazyeMbIX UMU MPOCTHIX U CI0XKHBIX BEIIECTB MO TPYIIaM U MepUoaM. 3HaUCHHE
MEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKas CBsI3b. BHAbl XUMHUYECKOW CBA3U
(KOBaJICHTHAsl HEMOJISIpHAs W TMOJspHAas, MOHHAs, MeTaJinyeckas). MexaHU3Mbl
o0pa30oBaHUsI KOBAJEHTHOW XUMHUYECKOHM CBs3M (OOMEHHBIH W  JOHOPHO-
akienTopHelil). BogopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISPHOTO M HEMOJIEKYJIIDHOIO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTAaBa BEIIECTBA. THIIbI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTb
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucrteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BELIECTBA B pACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHU . Howmenxknarypa



HEOPraHMYECKNX BEHIECTB. ['eHeTHyecKass CBSI3b HEOPTraHUYECKUX BEIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kiaccudukanus — XUMHYECKHX — peaknuid B
HEOPTaHUYECKOM U OPraHWYECKOW XHUMHUHU. 3aKOH COXPaHEHUsS MacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOoCTh peakiny, €€ 3aBUCUMOCTbh OT pa3InyHbIX (hakTopoB. OOpaTUMbIE
peakuuu. XuMu4yeckoe paBHoBecue. DakTOpbl, BIHSIOIIME HA COCTOSIHUE
XuMH4ecKkoro pasHosecus. [Ipunnnn Jle [lartense.

OnekTponutuueckas aucconuanusa. CuiibHbIe U cllaldble 3eKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB W UX MPEBPAICHUN:
neMoHcTpauus tabnun «llepuonnueckas cucrema XxuMuyeckux sneMeHtoB /1. U.
MeHnneneeBay, M3ydyeHHE MOJENEH KPUCTAIUIMYECKUX PEMIETOK, HAOIIOJEHUE U
ONKMCAHKE JIEMOHCTPAIIMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3jiokKEHUE TEPOKCHIA
BOJIOPOJA B IIPUCYTCTBUH KaTAJIM3aTOPA, ONIPEACIICHUE CPEAbl PACTBOPOB BEILIECTB C
MOMOILBIO YHUBEPCAJIBLHOTO MHAMKATOPA, PEAKIMU MOHHOTO 0OMEHA), MPOBEACHHE
PaKTUYECKON paboThl «BiusHue pa3andHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM
pEaAKLIANY.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHHMSIM XUMHUYECKUX pEaKUU, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTOJIB30BAHUEM MTOHATHUSL «MACCOBAS AOJIA
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxenne HemeraimioB B Ilepuommyeckor  cucreme
xuMuueckux anmemeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusznyecKkue CBOMCTBA HEMETA/UIOB. AJUIOTPOIHUS HEMETauiIoB (Ha mpumepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XHUMUYECKHE CBOMCTBA Ba)KHEHITNX HEMETA/UIOB (TajJOTeHOB, CEphI, a30Ta,
docdopa, yriepoia u KpEMHUS) U UX COSAMHEHUH (OKCHIO0B, KUCIOPOICOACPIKAITUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaXXHENIINX HEMETAIIOB U UX COCAUHEHUM.

Meramisl. Ilonoxenue merauioB B llepuoanueckon cucremMe XUMHUYECKHUX
anemenToB J[. Y. MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayioB. O0mme ¢uznueckre cBocTBa MeTauioB. CIUTaBbl METALIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXKHEHIIUX METAUIOB (HATpUM, KaJluid, KaJIbIUH,
MarHui, aJlOMUHHH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl MofydeHus MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHUKE.



OKCIEpUMEHTAJIBHBIE METOAbl W3YUYEHHS] BEUIECTB U HUX NPEBPALICHUN:
U3y4YeHUE KOJUICKIMU «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAIOB, pEIICHHUE
AKCIEPUMEHTANIbHBIX 3aJlay, HAOJIOJIEHWEe W ONUCAHHE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIIPOKCHIA ATIOMHUHUSI C PAcTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAJIIIOB).

Pacuérurle 3amaun.

PacuéTtel mMaccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB,
pac4€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKITUH, €CITH OTHO U3
BEILIECTB UMEET IPUMECH.

XuUMHUA 4 KU3Hb

Ponp xumum B oOecrieyeHUH SKOJOTUYECKOM, SHEPreTUYECKOW U THUIICBOM
0€30MacHOCTU, Pa3BUTHUU MeAUIUHBL. [lOHSITHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenust 06 00X HAYYHBIX IPUHITUTIAX TPOMBIIIUIEHHOT'O TIOJTyYEeHHUSI
BA)KHEUILINX BELIECTB.

UenoBek B MHUPE BEIIECTB M MATEPUAIOB: BAXHEUIIHNE CTPOUTEIBbHBIC
MaTepHualbl, KOHCTPYKIIMOHHBIE MAaTepHUaIbl, KPACKH, CTEKJIO, KEPAMHKA, MATEPHUAIbI
JUIS1 DJIEKTPOHUKY, HAHOMAaTEpHUaslbl, OPTaHUUYECKUE U MUHEPAIbHBIC YIOOPECHHUS.

XUMHST M 3I0pOBbE YEIIOBEKA: ITpaBWia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 6€30MaCHOTO UCTIOIH30BAHUS MPETApaTOB OBITOBOM XUMUU B
MMOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MEXNpEeIMETHBIX  CBSI3€M MpU  HM3yYeHUH OOmIeH
HEOpPraHu4ecKoM XxuMuu B 11 Kiacce ocylecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U TIOHATHA, SIBJISIOIIUXCS CUCTEMHBIMH
JUISL OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSATHS: HAay4YHBIM (hakT, TUIOTe3a, 3aKOH,
TEOpUs, aHalIW3, CHUHTE3, Kiaccuukanusa, MNepUOJUIHOCTh, HAOIIOEHNE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuKa: MaTepusi, JHEprus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HUOH,
M30TOM, PaAUOaKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHB, BEUIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BeIllecTBa, (PM3UYECKHE BEIMYMHBI U €IUHMIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHm3M, JKocHCTeMma, Ouocdepa, wMakpo- U
MHUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAaeMble, TOTUIMBRO,
PECYPCHL.

TexHOMorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPTUs, MPOU3BOJCTBO
CTPOUTEIIBHBIX MATEPUAJIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IMHUIIEBAS



IMPOMBIINIIICHHOCTD, Q)apMaHeBTI/I‘-ICCKaSI IMPOMBIIIJIICHHOCTD, IIPpONU3BOACTBO
KOCMCTHYCCKUX IIpCliaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHAJIOB,
SJICKTPOHHAA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOT'MH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS
OOyJarOIMMHUCS TIPOrpaMM  CpemHero oOmero oOpa3oBaHus (JTUYHOCTHEIM,
METaNpeIMETHBIM W  NpeaAMETHbIM). HaydHo-mMeTogudyeckoi OCHOBOM  Jist
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEAHEro OOIIETOo
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIIUMHUCSI POCCUUCKON TPpaKTaHCKOM HICHTUYHOCTH -
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4ME MOTUBAIIMK K O0YYECHHUIO;

[[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOECKJICHUN JIMUHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMxXcsi PyKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJIOTUUYECKON KYIbTYpbl U CLIOCOOHOCTU CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pPE3yJbTaThl OCBOCHHS MpeaMeTra «XUMHUSD JIOCTUTAIOTCS B
CANMHCTBE Y4YeOHOM U BOCIUTATEIBHOW JIESITEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U UuJealaMH POCCHUHCKOIO TpakJaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMH U TIPaBUJIAMH MTOBEIEHHU S, CIOCOOCTBYIOIUMU IPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUS»  OTPaXKaroT
c(hOpPMUPOBAHHOCTh ONBITA IIO3HABATEILHOM U TMPAKTUUYECKOW JeATeIIbHOCTH
oOyyJaromuxcsi Mo peain3allui NPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHUS:

OCO3HAHHUSI O0YYAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIHUAIBHBIX HOPMax W TPABWIAX MEKINIYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEILHOCTH PU CO3/IaHUN YUEOHBIX
POEKTOB, PEUICHUH YU€OHBIX U MO3HABATEIbHBIX 3a7a4, BBIMOJTHEHUH XUMHUECKUX



HKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAaMEPEHHs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMS:

LICHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HaCJIEIUIO
OTEYECTBEHHOU XUMUH;

YBa)KEHUSI K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTHYECKOIO
IIPUMEHEHUS XUMHUH, OCO3HAHUSA TOTO, YTO IOCTVIKECHHS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAONIOACHUH, KpPONOTJIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
ITIOCTOSTHHOT'O TPy YYEHBIX U MPAKTUKOB;

MWHTEpeca U MO3HABATEIIbHBIX MOTUBOB B ITIOJIyYE€HUH U MTOCIEAYIOLIEM aHAJIN3E
uH(GOpPMAIIMHU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUs, dTHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUH, CB3aHHBIE C XUMUYECKUMH SIBIICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACh Ha MOPAIBLHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE NOBEACHUE M IOCTYIIKM CBOHMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE IMOCIEACTBHM ATUX
MOCTYIIKOB;

4) ¢opmupoBaHHuA KYJbTYPbI 310POBbSI:

NOHMMAaHHS LIEHHOCTeH 370poBOoro u 0Oe3omacHOro ooOpasza JKU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TMpaBuil Oe30MmacHoro oOpalieHusi C BelleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [IEHHOCTU MPAaBUJI HHAMBUAYAIBHOTO M  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIOCH;

OCO3HAHMS MOCJIEICTBUA M HENPHUSATUS BPEIHBIX NMPUBBIYEK (YyMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyaoBOro BOCIIMTAHHSA:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B yueOHO-HCCIEI0BaTEIbCKON
JeSATEeTbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JIPYTUX  BHIAX
NEeSTEIbHOCTH;

YCTaHOBKHU HAa aKTUBHOE YYaCTHE B PEIICHUHU MPAKTUUECKUX 3a]a4 COLIMAIbHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY M3YyUEHHUIO Mpodeccuil pa3anyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXEHUS K TPYNY, JIOASIM TPyAa U pe3ysibTaTaM TPYAOBOU NeATEIHHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY HMHAMBHUAYaJIbHOM TpaeKTOPHUH



oOpazoBanusi, Oynymied mNpodeccuu U pealu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) IKOJOTHYECKOr0o BOCTIMTAHMS:

HKOJIOTMYECKH 11eJ1IeCO00pa3HOTO OTHONIEHUSI K MNPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJ100aIBHOTO XapakTepa 3KOJOTUYECKHX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOW CPEJIbI;

OCO3HAHUS HEOOXOIUMOCTH UCTIOJIL30BAHUS JJOCTUKEHUN XUMUU JIJIsl PELICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHHS;

AKTUBHOTO HENPUATUS  JIEWCTBHM, IPUHOCIIIUMX BpEd  OKpYKarolIeH
OPUPOIHON Cpelie, YMEHHS MPOTHO3HPOBATH HEOJIArONMPHUATHBIE JKOJIOTHYECKHE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U TPEIOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO IKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITA NEATEIBHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCS MUMHU B ITO3HABATEIBHOW, KOMMYHUKATUBHOM U COLIMAJIbHOU
MPaKTUKE, CHOCOOHOCTU U YMEHHUS aKTUBHO MPOTUBOCTOSITH UCOJIOTHH XeMOo(poOouu;

7) MEeHHOCTH HAYYHOTIO MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNU(PUKH XUMHUM KaKk HayKd, OCO3HaHUs €€ pOoJu B
GbopMUpPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPY)KAIOIIEM MHUPE KaK O €AUMHCTBE MPUPOJBI U UeJIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pEHIeHUH MpoOJIeM COXpPaHECHUS
IIPUPOJHOIO PABHOBECHS,

yOKXIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH ISl COBPEMEHHOM ITUBHIIM3AIIUHN
B €€ TYMaHHCTUYECKOW HAINPaBJICHHOCTH U BAKHOM POJIM B CO3JaHUM HOBOW Oa3bl
MaTepUAIbHONU KYJIbTYpbI, PEIICHUHU TI00ABHBIX TPOOJIEM YCTOMUUBOTO Pa3BUTHS
YEJIOBEUECTBA - CBIPbEBOW, JHEPre€TUYECKOW, NHUIIEBOM M  3KOJIOTHYECKOU
0€30macHOCTH, B pa3BUTUN MEIUIIMHBI, 00E€CTICUEHNN YCIOBUH YCTEIIHOTO TPYyAa U
HKOJIOTUYECKH KOM(OPTHOM KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBCHHO-HAYYHOM TPAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy9aeMbI€ 3HAHUS ISl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JielaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIINXCS TAHHBIX C IEJIBIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEJIBHO HCIOJB30BaTh XUMHUYECKUE 3HAHMS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

VMHTEPECA K NO3HAHUIO U UCCIIEIOBATEIbCKOU JIESITEIbHOCTH;



TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHHIO U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUUH 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSAM TpyZa B pa3iUyHbIX cepax NpodeccHoHaNbHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIE PEe3yIbTaThl OCBOCHUSI yU4EOHOTO TMpeaMeTa «XUMHS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIC TUISE dhopmMupoBaHUS MHPOBO33PEHUSA 00yJaroIIMXCsI
MEXKIMCIUIUITMHAPHBIE (MEXKIPEIMETHbIC) OOIEHAYYHbIE MOHSITHUS, OTPaKAIOIIUE
IEJTOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUUPUKY METOJOB IO3HAHMUS,
HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, SHEPruUs, SBJICHUE,
MIPOIIECC, CUCTEMa, HAyYHBIM (DAKT, MPHUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, UCce0BaHNe, HaOJI0ICHUE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC Y4eOHBIC NEUCTBUS (IIO3HABaTENIbHbIC, KOMMYHUKATHUBHEIE,
pEryJIsTUBHBIE), 0OecnieunBarone GopMupoBaHue (PyHKIIMOHATBHON rPaMOTHOCTH
U COITMAJIbHON KOMIIETCHIIUU 00YyUYarOIIuXCs;

CITOCOOHOCTh 00yJaroIIMXCs HCII0/IL30BaTh OCBOCHHBIE
MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIC Y4YeOHBIC
JICUCTBHS B MMO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MertanpeaMeTHbIE pe3yJibTaThl OTPA)KalOT OBJIAJICHUE YHUBEPCAIbLHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHUKATUBHBIMH W  PETYyJATHBHBIMU
JICUCTBUSIMU.

OBJaieHne yHHBEPCAIbHBIMU YUeOHBIMH MO3HABATEJIbLHBIMH
JelCTBUSIMM:

8) 0a3oBble JIOrHYeCKHE AeliCTBUSA:

CaMOCTOSITeIbHO  (OpMYJIMPOBAaTh W aKTyaJIUu3HpOBaTh  IMPOOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENeNATh ILENH JeSTeIBbHOCTH, 3ajaBas mapaMeTpbl M KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUU 3HAHWW TPUEMBI JIOTUYECKOTO MBIILICHUS -
BBIJICTISITh XapaKTepHbIC MPU3HAKU TOHSITUM W YCTAHABJIMBATh MX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS JJIs1 OOBICHEHUS OTAEIbHBIX (PaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAaHUS W KPUTECPUU A KIACCH(HUKAIIUK BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh IMPUYUHHO-CIICICTBEHHBIE CBSI3W MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JEIyKTUBHBIE, TIO



aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH W IPOTHUBOPEUUS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUCHMS;

IPUMEHATH B IPOLECCE MO3HAHMSI, HCIOIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOACIBHBIC MPEICTABICHUS - XUMUYECKUN
3HaK (CUMBOJ) 3JIEMEHTa, XUMU4ecKas (hopMyJia, ypaBHEHUE XUMUUECKON PeaKuu
- IPU PELICHUU Yy4E€OHBIX MO3HABATEIbHBIX W NPAKTUYECKUX 3a]a4, IPUMEHATH
Ha3BAHHBIE MOJIEIbHBIC MPEACTABICHUS Ul BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKITHII.

9) 6a30Bble HcCIEI0BATEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAay4YHOTO TMO3HAHMS BEIIECTB M XUMHYECKHX
pEeaKLHnii;

(GopMyIMpOBaTh LIETU U 3a]1a4 UCCIIEIOBAHUS, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWUS M OCHOBBI Ui (POPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/I€Th HABBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M IPOBEICHUS
YUEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOAATh 3a XOJI0M
Ipoliecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpPMYIUPOBAThH
000011I€HHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHNUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIbCKOM U MPOEKTHOM
NEeSATEIbHOCTH, IPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOATEIILHOMY MTOUCKY
METOJIOB PEIICHUsI TMPAKTUYECKUX 3a]ad, MPUMEHEHHUIO pa3IUYHbIX METOJOB
MO3HAHUS.

10) pa6oTa ¢ undopmanueii:

OPUEHTHPOBAThCSI B PA3NIMYHBIX HCTOUYHHUKAX HMHPOpMaAnMK (HaydHO-
NOMyJsipHasl JIMTepaTypa XUMHUYECKOTO COJAEpX aHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTepHETa), aHANM3MpOBaTh MHPOPMALMIO Pa3IUYHBIX BUIOB M (opm
IpECTaBICHUS, KpUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh U HETPOTUBOPEUNUBOCTb;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI MPHU MOUCKE U
orbope wuHpopmaly, HEOOXOMUMOW JJIS BBINOJTHEHHS YYEOHBIX 3a1ad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTUMANbHYIO  (opMy  MpeacTaBiIeHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPH padOTE C XUMUIECKON
uH(popManuen: TPUMEHATh MEXIpeAMeTHbIe ((U3HMYecKue M MaTeMaTHYECKHUe)
3HAaKH U CUMBOJIBI, POpMyJIbl, aO0OpeBUATYPhl, HOMEHKIIATYPY;

UCIONIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA



HaTrJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX IaeMOU TeMbl B XOJ/I€ JUajora u/uin
JUCKYCCHH, BBICKAa3bIBATh UJIEU, (POPMYIHPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS NPEAJIOKEHHON 3a/1a4K;

BBICTYNATh C MpE3CHTAIMel pe3yJabTaTOB IO3HABATEIHLHON JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMU TP BBHIMOTHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHYECKOW padOThI MO HMCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peann3alii yueOHOTro MPoeKTa U (POPMYITHUPOBATH BHIBOBI 10
pe3ynbTaraM MPOBEAEHHBIX HUCCIEAOBAHUI MyTEM COIIACOBAaHUSA MO3ULUN B XOJ€
0OCyKIeHHUsI 1 0OOMEHAa MHEHUSIMHU.

OBJiaeHne YHHBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOIO I103HABATEIBHYIO
NEeATEIbHOCTh, OINpeAesss €€ Lead W 3aJadd, KOHTPOJMpOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpejiaraéMbplid  aaropuT™M JCHCTBUN  TIpH
BBITIOJIHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3a/ad, BBIOMpaTh Haunbosee
G (EeKTUBHBIN CMOCOO WX peHieHUs ¢ y4€TOM TOJYyYEeHHUS HOBBIX 3HAHHU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JESITEIIBHOCTA HA OCHOBE CaMOAHAJIN3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble  pe3yapTaThl OCBOEHMS Kypca «OpraHuueckas XuMUsD)
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUH O  XUMHUYECKOW  COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMHH B IO3HAHWUHU SBJIEHUIN ITPUPOJIBI,
B (OPMUPOBAHMU MBIIUIEHUS M KYyJbTYpbl JUYHOCTH, €€ (PYHKLIHOHAIBHOM
I'PaMOTHOCTH, HEOOXOAMMOM ISl PEIIEHUs] MPAKTUUYECKUX 3a7ad U SKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MMPUPOIHOI cpefe;

BJIJICHUE  CHCTEMOM  XUMMYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIIME TOHITHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa
aTomMa, MOJIEKYJA, BaJE€HTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XMMHUYECKasl CBS3b,
CTpyKTypHasi gopmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSIpHAs Macca,
MOJISIPDHBIA  00BEM, YIJIEpOAHBIA CKEJIEeT, (yHKUHMOHAIbHAs TpYIIa, pagukal,
MU30MepHsl, U30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, YIII€BOAOPOAbI, KUCIOPOI U
a30TCoJEpKaIUe COCIAMHEHHUS, MOHOMED, MOJMMEp, CIPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS); TEOPUUM M 3aKOHBI (TEOpUs CTPOCHMS
opranudeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAcChbl BEILLECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKHN SA3bIK XHWMHHU; MHPOBO33PEHUYECKUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS MPUYUHHOCTA M CHCTEMHOCTH XUMHUYECKUX
SBJICHUM, (AKTOJOTUYECKHUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYCHHH U
0€30MacCHOM HCHOJb30BAHUM BAXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
NPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSTHIM,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIHME IMOHATHUS IPHU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUI OPTraHUYECKUX COETMHEHMIA;

c(OPMUPOBAHHOCTh YMEHHUI HCIONB30BaTh XUMHUYECKYIO CHMBOJHUKY JUJIS
COCTABJICHHSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMyn OpraHMYecKMX BEHIECTB M ypPaBHEHUN XUMHUYECKUX  PpEaKIIui,
M3TOTaBIMBaTh MOJEIHM MOJIEKYJ OPraHMYECKHX BEIIECTB MJIsi WJUIFOCTPALMUA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUI YCTAaHABIMBATh MPUHAJIECKHOCTb H3YyYEHHBIX
OpraHMYECKMX BEIIECTB II0 HX COCTaBy M CTPOCHUI0 K ONpPEIEIEHHOMY
KJIacCy/Tpynne COeAUHEHUH (YTJIeBOJOPOAbI, KHUCIOPOA M a30TCOJAEpKallue
COEMHEHMSI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHUs), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoil HoMmeHknarype (IIIPAC), a Takke NpPUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITHIECH, NPOINWJIEH, alleTUJIEH,
ATWJICHTJIMKONb, TIUIEPUH, (eHon, GhopManbIerua, ameTalbIerua, MypaBbUHAS
KHCJIOTa, YKCyCHAsi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

c()OPMHPOBAHHOCTh YMEHUSI OMNpPENENsATh BHUABl XUMUYECKOHM CBSI3U B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTh YMEHUS TNPUMEHATh TOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BeriectB A. M. bytnepoBa st 00bSICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENECH paA3JIMUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOINJIeH, alleTUIIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH301, METaHOJI, TAHOJI, STUIICHTJIMKOIb, TJIMIIEPUH, (PEeHOT,
aleTanbAeTu], MypaBbUHAas U YKCYCHAsl KUCJIOTHI, TIII0KO03a, KpaxMal, LeJUIrI03a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh N'€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMH COOTBETCTBYIOLIMX XHMHUYECKMX PEAKIHU C HMCIOJb30BAaHUEM
CTPYKTYPHBIX (hOPMYT;

c(OpPMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJOPOAHOTO
ChIpbs (HE(PTh, MPUPOAHBIN ra3, yroib), CIIOCOObI UX MEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE TIPOIYKTOB MEpepadOoTKu;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBAa MM MPOAYKTa



PEeaKIINM 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM POAYKTOB PEaKIINM);

c(hOpMHUPOBAHHOCTH YMEHUH BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX
HAayYHOI'O TIO3HAHUS, HCIOJB3YEMBIX B XUMUU MpPU HU3YYCHHH BEIIECTB H
XUMHUYECKUX SIBJICHUM (HAO0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHWYECKUE 3HAHUSA I NPUHATHS PEUICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyalUsIX, CBS3aHHBIX C BEIIECTBAMH M UX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOAaTh TIpaBUjia MOJb30BAHMS XUMHYECKOM
nocyfaod W Ja00OpaTOpHBIM O0OpYIOBaHHEM, a TaKkKe IMpaBWiIa OOpaIleHHs C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUMSMH IO BBIIIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUW IUIAHUPOBaTh W BBINOJHATH XUMHUYECKHM
AKCIIEPUMEHT (IIPEBPAIICHUS] OPraHUYECKHUX BEIIECTB IIPU HArPEBaHUH, MOJIYUCHHUE
ATWIEHA U U3yYECHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPraHUYECKUX BEUIECTB,
JieHaTypauus OEIKOB IPU HAarpEBaHUU, IBETHBIE pEeaKIIUK OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMM TEXHUKM O€30IaCHOCTM Mpu OOpallleHuH C BEUIECTBAaMH U
7a00paTOpHBIM  O0OPYJIOBAHMEM, TMPEJACTABIATh  PE3yJIbTaThl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (OpME 3amuch YpPaBHEHHUH COOTBETCTBYIOUIUMX pEaKIUi MU
(GbopMyIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUW KPUTHUYECKU AHAJIU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ yMEHUW  CcOOJIIOJaTh  MpaBWiIa  AKOJOTHUYECKHU
1eJecO00pa3HOro TMOBEACHUs B OBITY M TPYNOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHUsI CBOEr0 3/I0POBbsl W OKpYXKalOLIEH INPUPOJHOM Cpeabl, OCO3HABAThH
OMACHOCTh BO3/JCHCTBUSL Ha JKHUBbIE OPraHU3MBbl OINPEACIEHHBIX OPraHUYECKUX
BeIECTB, NMOHUMas cMmbici mnokaszatens [I/IK, moscHaTe Ha mpumepax crnocoObl
YMEHBUIEHUS U IPEIOTBPALLCHHS UX BPEAHOTO BO3JICHCTBHSI HA OPTaHNU3M YEJIOBEKa;

JUIs 00y4arolUXCsl ¢ OrPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbS: YMEHHE
OPUMEHATHh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W CHa0OBHUIAIIMX OOy4YaromMXCA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins ansa 3anmucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas
XUMUSD OTPAKAIOT:
cOPMHPOBAHHOCTh ~ MPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH



€CTECTBEHHO-HAYYHOU! KapTUHBI MUPA, POJIU XUMHH B IO3HAHUU SABJICHUUN TPUPOIBI,
B (OPMHUPOBAHUM MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM
I'PaMOTHOCTH, HEOOXOIUMOM NJIsi peUIeHUs] MPAKTUUECKUX 3a]a4 U IKOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHS (XUMUYECKUN 3JIEMEHT, aToM, u3oTom, 8-, p-, cl-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJEKYyJa, MOJib, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUUYECKas CBA3b
(KoBaJIeHTHas, HOHHAs, METAJNIMYECKast, BOJOPOJIHAS ), KPUCTAIIMYECKAs PEIIETKA,
TUMBl ~ XUMUYECKHX  pEaKlHil, pPacTBOp, AJICKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] IMCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakluu, XUMHYECKOE€ DPaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON auccounanuu, nepuoanuecknii 3axkon Jl. M. Menneneesa,
3aKOH COXPAHEHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUs W MPEBpaICHUS SHEPTUU
IpU XUMHYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE MOHUMAHHUS NPUYUHHOCTH M
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (haKTOJOTUYECKHUE CBEACHUS O CBOMCTBax,
COCTaBe, MOJTYYCHUH U 0€30MaCHOM HCIIOJIb30BaHUU BAXKHEHIIUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHUH BBISABIATH XapaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIIOJIB30BAaTh COOTBETCTBYIOUIUE IMOHATHUS IPU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHUIH HCHOJIb30BaTh XHUMHYECKYI0 CUMBOJUKY JIs
cocTaBieHHMs]  (OpMysl BEWIECTB W  YPaBHEHMH XUMHUYECKHUX  pEaKIuii,
cuctematudeckytro HomeHknarypy (IIIPAC) u TpuBnanbHble Ha3BaHUS OT/AEIBHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHbld ra3, YIJIEKUCHBIA Ta3, aMMHakK, TaméHas
U3BECTb, HETaLIEHAs! U3BECTh, IUTHEBAs COMA, TUPUT U JIPYTHE);

c(OpPMHPOBAHHOCTh YMEHHI ONpPENENsATh BaJEHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOMN
CBSA3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COCIUHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeEIlIeCTBa (aTOMHAs, MOJIEKYJSIpHAasi,
MOHHAs, METAJNINYECKasl), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHMYECKUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh yMEHUUI yCTaHaBJINBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpyrre
COEIMHEHUU (IIPOCThIE BEUIECTBA - METAJIBI U HEMETAJJIbl, OKCU/bI, OCHOBaHUS,
KHUCIJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICH MEPUOAMYECKOTO 3aKoHa /I,
W. MengeneeBa 1 JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO



U TIPOTHOCTUYECKYIO (YHKIIUH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE ATOMOB
XUMUYECKUX 3JeMEHTOB 1-4 mepuonoB Ilepronnueckoil CHUCTEMBI XMMHYECKUX
anemeHTtoB J[. M. MenzaeneeBa, UCHOab3ysl MOHATUA «§-, p-, Cl- BIEKTPOHHBIE
opOuTANTNY, «IHEPTETUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MCHCHUS
CBOMCTB XMMHYECKUX BJIEMEHTOB M HMX COCAMHEHUN MO MEpUoJaM U TpyIIiam
[Tepuoauueckon cucteMbl XuMHUYECKUX 3iieMeHTOB [l. 1. Menneneena;

chOPMHPOBAHHOCT, YMEHHH  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOWCTBA HEOPTraHUYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXAY HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHUS KIAaCCU(PUIIMPOBATh XUMHUYECKHUE PEAKIMH TI0
pPa3IMUHBIM TpHU3HAKaM (YUCIIYy U COCTABYy PEArupyroIIUX BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTETEHEH OKUCIICHHS AJIEMEHTOB, OOpaTUMOCTH
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUH COCTABJISITH YPAaBHEHUSI PEAKIUI pPa3IHMUHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIUid HOHHOTO OOMEHA, YYUTHIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMH MPOBOJUTH PEAKIUU, MOATBEPKAAIOIINE
KAUEeCTBEHHBII COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaclO3HABAaTh
ONBITHBIM MyTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM  PACKpPhIBaTh  CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi MOCPEACTBOM COCTABIICHHS DJICKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

c(hOpMHPOBAHHOCTh YMEHUM OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
peaKIuu OT pa3IMYHBIX (AKTOPOB; XapaKTEp CMEIICHUS XUMUYECKOT0 PaBHOBECHUS
B 3aBUCMMOCTH OT BHeEIIHEro Bo3aencTus (npunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHHMI XapakTEepPU30BaTh XHUMHYECKUE TPOIECCHI,
JekKalUMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTh TPEJCTABICHUN 00 OOMMX HAYYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOT0 ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIUUCICHHUS C UCIIOJIb30BaHUEM
MIOHSITHUS «MACCOBAst IOJISI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHUH Ta30B MPHU
XUMUYECKUX PEaKIMAX, MacChl BEIIECTBa WM 00BbEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YUYACTBYIOIIUX B PEaKIUU
BEIIIECTB, TEIUIOBOro 3(dekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHHUS YHEPTHUU;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOIaTh TIpaBUjia MOJb30BAHMS XUMHYECKOU
nocy/Iol U JabopaTopHbIM 00OPYIOBaHWEM, a TaKKe TMpPaBWIa OOpAIICHHs C



BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSIMU IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHUW IIAHUPOBATh W BBIMOJHATH XUMHUYECKHUM
DKCIIEPUMEHT (pa3JIOKEHHE IMEPOKCUIA BOJOPOAA B MPUCYTCTBUM KaTalM3aTOpa,
OIPEEIEHUE CPEIbl PACTBOPOB BEIIECTB € IOMOIIBI0 YHUBEPCATBHOIO MHAUKATOPA,
BIIUSIHUE PA3JIMYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOW peakluu, peakiuu
MOHHOTO OOMEHA, KayeCTBEHHBIE pPEaKIMU Ha cyibdar-, KapOoHAT- U XJIOPH]-
AHUOHBI, HA KaTHOH aMMOHHUs, PEUICHHWE SKCIEPUMEHTAIIBHBIX 33/a4 [0 TeMam
«Mertamb» u «HemeTamisl») B COOTBETCTBUY C TTpaBUIIAMHU TEXHUKH O€30ITaCHOCTH
npu OOpalIeHUH C BEIIECTBAMU U JTAOOPATOPHBIM 000PYAOBAaHUEM, MPEICTABIATH
pe3yibTaThl XMMHUYECKOTO OJKCIepuMeHTa B  (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuidi u GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pE3yNbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBAa MacCCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMHPOBAHHOCT, ~ yMEHUW  COOJIIOJATh  MpaBWiIa  DKOJOTHYECKH
LEJIeCO00pa3HOro TOBEACHHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs! CBOETO 3/I0POBbsi W OKpYKAIOLIEH MPUPOTHON Cpeabl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA KUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEMIECTB, TOHUMAS
cmpicnt mokazatenss [IJIK, mosicHAT, Ha mpuMepax CrnocoObl YMEHBIICHUS H
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00YYarolMXCsl ¢ OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 370pPOBbS: YMEHUE
MPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYNMHBIX METOJAaX IMO3HAHUS BEUIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX U CIA0OBHIAIIMX OOYy4YaloOIIMXCA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaitnsg s 3anmucu XUMHUYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJin4ecTBO 4acoB DJIeKTpOHHbIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mm Kontpoabnbie | Ipakrtuueckne | 00pasoBareibHble
NPOrpamMMmsbl Bcero
padoThI padoThbI pecypcnl
Pa3ned 1. TeopeTuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
IIpeamer opranndeckort xumuu. Teopus
11 CTPOEHHUSI OPraHMYECKUX COEIMHEHUU A. 3
M. bytneposa
Hroro no paszneny 3
Pa3nea 2. YrueBogopoasl
2.1 [IpenenbHbIE YTI1€BOJOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 6 1
' aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTH4eCKHe yriaeBOg0POIbI 2
b 4 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Wroro no pazaeny 13
Pasznen 3. Kucaopoacoaep:kanue opranndeckue coeJuHHeHUst
3.1 Crupter. @eron 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. - 1
' Cnoxubie dGupbI
3.3 YrneBoibl 3 1




Utoro no pazneny

13

Pasznen 4. A30Tc0}1ep>xaume OPraHnveCKue COCAMHCHUS

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro mo pazneny 3
Paspnen S. BeicOKOMOJIEKY A pHbIE COCAUHEHUSA

0.1 [Inactmaccel. Kayuyku. Bojgokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

KoJmuecTBo 4acos neKTpoHHbIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne ni/n Kontposbubie | IlpakTuyeckue oOpaszoBaTe/bHbIE
NnporpaMmmbl Bceero
padoTshI padoTshI pecypceel
Pasznesa 1. Teoperuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u [lepuoanueckas cucteMa XUMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranunyeckasi Xumust
2.1 Mertabl
2.2 Hewmeranib 1
b3 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 9
' BELIECTB
Wroro no pazaeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs ¥ 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUVIACC
Ko/inm4uecTBO 4acoB DneKTpoHHbIe
uudposeie
Ne Hara 5
u/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue n3yveHns 00pa3oBaTEe/IbHbIC
padoThI padoThbI pecypcbl

[Ipeamer oprann4eckor XUMHH, €€ 1

BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopus cTpoeHUs] OpraHUYECKUX

coenunennii A. M. Bytieposa, e€ ocHOBHbBIE 1

I0JIOKEHUS

[IpencraBienue o K1accuPUKATUN

opranuyeckux BeuiectB. Homenknatypa 1

(cucremaTuveckas) U TPUBHATHHBIC

Ha3BaHMsI OPraHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHHUE, 1

TOMOJIOTUYECKHUH PsiJT

MeraH u 3TaH — npocrenmue 1

MIPEICTaBUTENH aJTKaHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1

MIPEICTaBUTENH aJIKEHOB

[IpakTnueckas padora Ne 1. «Ilonyuenue 1 1

STUJIEHA U U3YUYE€HUE €0 CBOMCTBY

Ankanuensl. byraauen-1,3 u

MetunoyraaueH-1,3. [omyyenune 1

CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJIKMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

1 Boruncnenus no ypaBHEHUIO XUMHUECKON
peakiumn

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I" enernyeckas cBsI3b YIIIEBOIOPOIOB,
MIPUHAJICKANNX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOJIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonTponbHas pabota no pazaeny
«YTIeBOAOPOABI»

17 [IpenenbHbIe OTHOATOMHBIE CITHUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b

18 MHOroaToMHbIE CIUPTHI: TUIICHTIIUKOIb U
TIIALEPUH

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3NIECKUE U
XUMHYECKHE CBOICTBA, TPUMEHEHUE

20 Anpaeruapl: GopMaTbIeTHI U
areTaabJIeTuI. ANeTOH

21 OHOOCHOBHEBIE TIPEIeTbHbIE KAPOOHOBHIE
KHCJIOTHI: MypaBbHHAS M YKCYCHas

22 ITpaktuyeckas pabora Ne 2. «CBoHCTBa




pacTBOpa YKCYCHOUM KHCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPEACTABUTEIH BBICIIUX KapOOHOBBIX
KHCIIOT

94 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBHe
Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIHOKHBIX
a¢upoB

26 XKupsl: runponan3, npuMeHeHHe,
OuooruuecKas pojb )KUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIUS.

27 Baxkueiimme npencTaBuTeNn: IIII0K03a,
bpykTo3a, caxaposa

)8 Kpaxman u nenirono3a kak mpupoHbie
MTOJIMMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconepxaine opraHuu4ecKue
COETUHEHUS

30 AMUHBI: METWJIAMUH U aHWINH
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpPraHUYECKUE COCTUHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentumb

39 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

13 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OCHOBHBIE METOILI CHHTE3A




HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJICKYJISAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

Koan4uecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMHYECKHUX JIEMEHTOB U UX CO€IMHEHUM I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
pa3BUTUU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOM
cBs3u. BopopoaHas cBsizb

BajneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IToHsTHE O TMCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE




Knaccudukanus u HoOMeHKIaTypa
HEOpPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHMYECKO U OpraHN4ecKOi XUMHUU.
3aKOH COXpaHEeHHsI MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE paBHOBECHE

10

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DnekTponuTHdeckas auccounarnus. [lonstue o
BOIOpoiHOM ToKazarene (pH) pactBopa.
Peakuuu nonnoro oomena. I unponus
OPraHUYEeCKUX U HEOPTaHUUYECKUX BEILECTB

12

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsiTrie 006 AMEKTPOIM3€E PACIIaBOB U
pacTBOPOB coJie

13

KonTtponbHast pabota no pazaeny
«TeopeTndyecknue OCHOBBI XMUMHM

14

Merainnel, ux nosioxenue B [lepuoanyeckoi
CUCTeME XUMHUYeCKHX dteMeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. OO1ue pu3nYecKue CBOMCTBa
METAJIJIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN PSiJT

15 HanpsHKEHUH METAILIIOB
XnMHYecKre CBOMCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuWid, KM, KaJIbIIUA, MarHuu,
QTIOMHUHHK ) U UX COCTMHECHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIUHEHUN

18 XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJie3a U UX
COCIMHEHUN
[IpakTuyeckast padora Ne 2. "Pemenune

19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«MeTamie»"

20 Hewmeramnsl, ux nonoxxenue B [leproanueckoin
CHCTeME XMMHUYeCKuX dmemMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB
®du3nyeckue CBONCTBA HEMETAIIIIOB.

21 AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCTI0poJia, cephl, hocdopa u yriaepoaa)

29 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTMHEHNN

93 XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COeTUHEHNN

o4 XHUMHYECKUE CBOMCTBA yIIIEpOJ1a, KPEMHUS U
AX COeINHEHUH

o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COeTUHEHNN

26 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110




TeMe «HemeTtamibry. Brruncnenus o
YpaBHEHUSM  XHMHUYECKHX  PEaKIUH u
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktnueckass pabora Ne 3. «PemeHue
SKCIIEPUMEHTANBHBIX  3aJa4 [0  TeMe
"Hemeramnsl"»

28

KoHnTtposbHas pabora mo Temam «MeTauib» 1
«HemeTaiuibny

29

Heopr AHNUYCCKUC U OPIraHUYCCKUC KUCIIOTHI.
HGOPFaHI/I‘-IGCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

30

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUUYECKUX
BEIICCTB

31

Ponb xuMum B o0ecnieyeHUH 3KOJIOFI/IHCCKOI>'I,
BHCPFCTHQGCKOﬁ Y MUILIEBOM 6e3OHaCHOCTI/I,
Pa3BUTHHN MCIULIUHDBI

32

[TpencraBienus o0 OOIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
Ba)XHEUIIINX BEIECTB

33

YenoBek B MHPEC BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» Xwumus / ['abpuemnsa O.C., Octpoymos W.I"., CnaakoB C.A., AKnoHepHOE
obmectBo «M3natenberBo «IIpocBemenne»

VYuebnuk «Xumus» 10 knacc noxa penaknueit O.C. ['abpuensua, N.T'.
Octpoymona, C.A. CnaakoBa, y4eOHUK JIJIs1 00111e00pa3oBaTeIbHbIX

OpraHu3aMid peKOMEHI0BaH MUHUCTEPCTBOM IpocBenieHns Poccuiickon

®enepanuun, Mocksa «IIpocsemienue» 2023r

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

IMabpuensa, O. C. Meroaudeckoe nmocoome Xumus 10 kimacc

I"abpuensn, O. C. Meroauueckoe nocooure Xumus 11 kmace

I"abpuensn, O. C. Xumus 10-11 knacc. ba3oBblid ypoBEHb.
Meroanueckre peKOMEeHIalluK 1 paboyasi mporpamMmma

IMa6puensn, O. C. Xumus 10-11 kinacc. ba3oBsiii ypoBeHb. Metoanaeckoe

nmocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



10 xmacc

Pazngen xumuu 1JOP

Bgenenue. Teopust cTpoeHUsI OpraHUYECKUX COCAUHEHUN
11IIp: //yyy. tkrnexkn'ok. I'l 1Aacleo/11I11nya/10_x1a§§/
YTrneBonopoasl U UX TPUPOJHBIE

HCTOYHHUKHU

Ukp: //yyy. Tkrnekn'ok. 'l 1Aacleo/11111nya/10 k1a™A?pane 2
Uxkp: //yyy. tlenleklrok.m/\acleo/|IThya/10 xla§§/?pane=3
Kucnopoaconepxaririe opraHuuecKkre COSIUHEHUS U UX MPUPOTHBIC
HMCTOYHHUKHU

Ukp: //yyy. Tlenleklrok.mlJlacCeo/1 1THya/10 x1a”A?pane 2
A30TcoaepxKalne COeAUHEHUS U X

HaxXOXXJEHUE B KUBOU MPUPOJIC

Ukp: //yyy. Tlenlexlrok.mlJlacleo/11thya/10 kla§§/?pane=3
11 knacc

Paznen xumuu LHOP

CrtpoeHue aToMa U IepUOTUICCKUI 3aKOH

1. . MenpaeneeBa

Uxkp: /"™, tlenleklrok.IT1Jlacleo/11taya/11 kla§§/
Crpoenue BemectBa 1 11Ip:/Ay\y\y.tlenlexlrak.IT1JIacleo/11taya/11 Kla”k
Xumundeckue peakimu 11T1p:/Ay\y\y.tlenleklrak.I'l1/ykleo/11tHya/11 k!a™/

1. Buneonpaktukym 1o xumun bl1:p://bol:amk8.ruMaeouroxEpHp



2. BuaeonpakTUKyM MO OPraHUYECKON XUMUU

11IIp: //cKenmully. mo. an 1nmclex/ormarcl le8ka |akK1Tp| a/0-35



